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Highest quality & performance

We guarantee that these products are
free of contaminating activities.

Our stringent quality control with the most
advanced tests guarantees you pure
products for your experiments. 1IS09001
and 1S014001 is your assurance of con-
sistency and lot-to-lot reproducibility.
PureExtreme™ Quality will provide the
performance you need for your most
demanding experiments.
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Introduction

Restriction endonucleases recognize specific
nucleotide sequences and cleave DNA mole-
cules at a position either within or outside their
recognition site. These enzymes are important
tools in numerous applications, including studies
of DNA primary structure and recombinant DNA
technology. More than 3600 restriction enzymes,
exhibiting ~260 different specificities, have been
isolated. They are described in the Restriction
Enzyme database (REBASE).

Since 1977, Fermentas has discovered approxi-

)

mately 30% of all known restriction endonu-
cleases. We are a leading global manufacturer
of enzymes, offering 188 commercial restriction
endonucleases. We actively screen for new
restriction endonucleases and are continuously
discovering new restriction enzyme specificities.
Fermentas is the supplier of choice both for classic
restriction enzymes and for new unique enzymes,
which are not supplied by other companies.

Fermentas restriction endonucleases are produced
under the 1SO9001:2000 quality management

system, which combined with our extensive
quality control tests, guarantees consistent
PureExtreme™ Quality —the highest quality and
performance. All Fermentas restriction endonu-
cleases are tested using the rigorous Labeled
Oligonucleotide (LO) test to ensure the absence
of even trace activities of endodeoxyribonucle-
ases, exodeoxyribonucleases and phosphatases.
The high quality of Fermentas endonucleases
makes them suitable for even the most demand-
ing applications.

An Innovation from Fermentas: FastDigest™ Restriction Endonucleases

Digestion of DNA with restriction endonucleases
can be a time consuming step in cloning and clone
analysis. DNA digestions typically last for one hour
and often DNA is incubated with the enzymes
overnight. The PureExtreme™ Quality of our
enzymes has enabled us to develop a new line of
products — the Fermentas FastDigest™ Restriction
Endonucleases, which are specifically formulated
to cleave DNA in just 5 minutes.

High quality DNA is crucial for efficient DNA diges-
tion in 5 minutes. We recommend the Fermentas
GeneJET™ Plasmid Miniprep Kit (#K0501) to
purify DNA for FastDigest™. While FastDigest™ is
compatible with DNA purified using kits from other
suppliers, Fermentas guarantees the performance
of our products, which are tested under the most
rigorous and demanding conditions.

We offer the following FastDigest™ Restriction
Endonucleases:

Table 1.1. FastDigest™ Restriction Endonucleases.

FastDigest™  Specificity Catalog Page
Enzyme 553 # #

Apal GGGCCIC ER1414 30
BamHI GlGATCC ER0054 31
Bcul (Spel) ALCTAGT ER1254 33
Bglll ALGATCT ER0084 37
BstXI CCANNNNNINTGG ER1024 52
Bsul5l (Clal)  ATLCGAT ER0144 53
Eco32! (EcoRV) GATLATC ER0304 62
EcoRl GJAATTC ER0274 69
Hindlll AJAGCTT ER0504 76
Kpnl GGTAC.C ER0524 80
Ncol CLCATGG ER0O574 88
Ndel CAUTATG ER0584 89
Notl GCLGGCCGe ER0594 90
Pael (Sphl) GCATG.C ER0604 92
Pstl CTGCALG ER0614 99
Sacl GAGCTIC ER1134 102
Smal CCClGGG ER0664 106
Xbal TLCTAGA ER0684 116
Xhol CITCGAG ER0694 117
N=G,A TorC

www.fermentas.com  www.fermentas.com/doubledigest

Features
Single and double digestions of plasmid DNA
in just 5 minutes.
Enhanced performance in one hour DNA cleavage
reactions.
A single reaction buffer for all FastDigest™
enzymes.

Figure 1.1. Fast clone analysis.

Save Time — Digest DNA in Just 5min!

Applications
Fast clone analysis.
Fast preparation of vectors for cloning.
Standard DNA cleavage reactions.

Note
Low quality plasmid DNA may require longer
incubation times.
Optimal results require gel purification of the
digested DNA prior to ligation.

M,, M~ ZipRuler™ Express DNA Ladder Set
(#SM1373)

C  —control puC19 DNA digested with
FastDigest™ EcoRI and Hindlll

1-6  — miniprep DNA from recombinant
clones, double digested with
FastDigest™ EcoRl and Hindlll

A 2.3 kb PCR fragment was cloned into pUC19 vector. Plasmid DNA from overnight bacterial cultures of recombinant
clones was purified using the GeneJET™ Plasmid Miniprep Kit (#K0501) and analyzed by double digestion with
FastDigest™ EcoRI and FastDigest™ Hindlll (see the protocol for fast clone analysis below).

Analyze Your Clones 3X Faster with Fermentas

Protocol for Fast Clone Analysis

Purify DNA from 1.5ml of overnight cultures using GeneJET™ Plasmid Miniprep Kit (#K0501).  13min
Pipette 2l (~0.2ug) of each miniprep DNA into thin-wall tubes. 2min
Prepare the following reaction master mix: 3min
Water, nuclease-free (#R0581) (number of samples + 1) x 15yl

10X FastDigest™ Buffer (number of samples + 1) x 2l

FastDigest™ Restriction Endonuclease | (number of samples + 1)
Add 18yl of the master mix into each tube with plasmid DNA, mix and spin down. 3min
Incubate at 37°C for 5 minutes to digest DNA. 5min
Add 4yl of an appropriate 6X loading dye solution into each tube and mix. 2min

Load on a 0.8-1% agarose gel and run electrophoresis for 10-20min using the ZipRuler™ 15min

Express DNA Ladder Set (#SM1373).
Total time:

43min

For double digestion, use 1pl/sample of each enzyme and correct the water volume appropriately.

www.fermentas.com/research
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Fermentas Restriction Endonucleases

Table 1.2. Fermentas Restriction Endonucleases. e |':"_'

Fermentas  Prototype Specificity Catalog Page 5

Enzyme 5 -3 # # ;
Aarl Aarl CACCTGC(4/8). ER1581/2 24
Aasl Drd| GACNNNNNNGTC ER1721/2 24
Aatll Aatll GACGT.C ER0991/2 25
Acc65l Kpnl (GGTAC..C) GlGTACC ER0901/2 25
Adel Dralll CACNNN.GTG ER1231/2 26
@ Ajil Brl CACLGTC ER1941 26
@V Ajul Ajul L(7/112)GAA(N), TTGG(11/6). ER1951 27
Alfl Alfl 1(10712)GCA(N),TGC(12/10)L ER1801 27
Alol Alol L(7112-13)GAAC(N),TCC(12-13/7)L  ER1491/2 28
Alul Alul AGLCT ER0011/2 28
Alw21l HgiAl GWGCW.C ER0021/2 29
Alw26l BsmAl GTCTC(L/5)L ER0031/2 29
Alw44| ApalLl GITGCAC ER0041/2 30
Apal Apal GGGCClC ER1411/2/4 30
BamHI BamH| GlGATCC ER0051/2/3/4 31
Baul Bsil CACGAG(-5/-1). ER1841 32
Bcll Bell TLGATCA ER0721/2 32
Benl Caull CClSGG ER0061/2 33
Beul Spel ALCTAGT ER1251/2/4 33
@AY Bdal Bdal L(10712)TGA(N),TCA(12/10) ER1961 34
Bfil Bil ACTGGG(5/4)) ER1591/2 35
Bfml Sfel CITRYAG ER1161/2 35
Bful BciVI GTATCC(6/5). ER1501/2 36
Bgll Byl GCCNNNNINGGC ER0071/2 36
Bglll Bglll ALGATCT ER0081/2/4 37
Bme1390! ScrFl CCINGG ER1421/2 37
BoxI PshAl GACNNNNGTC ER1431 38
Bpil Bhvl GAAGAC(2/6). ER1011/2 38
Bpll Bpll L(8/13)GAG(N),CTC(13/8). ER1311/2 39
Bpul0l Bpul0l CCTNAGC(-5/-2). ER1181/2 39
Bpul102| Espl GCJTNAGC ER0091/2 40
BseD! Secl C/CNNGG ER1081/2 40
BseGl Fokl (GGATG(9/13)) GGATG(2/0)L ER0871/2 41
BseJl BsaBl GATNN.NNATC ER1711 41
BseLl BsiY! CCNNNNNINNGG ER1201/2 42
BseMI BsrDI GCAATG(2/0) ER1261/2 42
BseMII BseMIl CTCAG(10/8)1 ER1401/2 43
BseNl Bsrl ACTGG(1/-1)) ER0881/2 43
BseS| BsesS! GKGCM.C ER1441/2 44
BseXI Bhvl GCAGC(8/12)) ER1451/2 44
Bsh1236l FnuDII CG.CG ER0921/2 45
Bsh1285l Merl CGRY.CG ER0891 45
BshNI HgiCl GlGYRCC ER1001 46
BshTI Agel ALCCGGT ER1461/2 46
Bspé68l Nrul TCG/CGA ER0111/2 47
Bspl19l Asull TTLCGAA ER0121 47
Bsp120| Apal (GGGCC.C) Gleeeee ER0131/2/3 48
Bsp143l Mbol LGATC ER0781/2 48
Bsp143ll Haell RGCGC.lY ER0791/2 49
Bsp1407! Bsp1407! TLGTACA ER0931/2 49
BsplLl NlalV GGN.NCC ER1151/2 50
BspP! Binl GGATC(4/5)1 ER1321/2 50
BspT! Afll CITTAAG ER0831/2 51
Bst1107! Snal GTAITAC ER0701/2 52
BstXI BstXI CCANNNNNUINTGG ER1021/2/4 52
Bsul5l Clal ATLCGAT ER0141/2/4 53
Single letter code BsuRlI Haelll GGlce ER0151/2 53
R =GorA H=ACorT, Bvel BspMI ACCTGC(4/8)1 ER1741 54
Y =CorT, V =ACorG; Cail AlwNI CAGNNN.CTG ER1391/2 54
W=AorT, B =CGorT, Cfrl Cfrl YLGGCCR ER0161/2 55
M =AorC; D =AGorT, Cfrol Smal (CCC .GGG) ClCCGGG ER0171/2 55
K=GorT, N =G,ATorC. Cfr1ol Cfr10l RLCCGGY ER0181/2 56
S =CorG; Cfri3l Asul GIGNCC ER0191/2 56

(continued on next page)
Bulk quantities & custom formulations available on request
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Table 1.2. Fermentas Restriction Endonucleases.

Fermentas Prototype Specificity Catalog Page
Enzyme 5-53 # #
Cfr42l Sacll CCGCLGG ER0201/2 57
Cpol Rstl CGlGWCCG ER0741/2 57
@V Csel Hoal GACGC(5/10) ER1901/2 58
Cspél Rsal (GTLAC) GITAC ER0211 58
Dpnl Dpnl GMBA.TC ER1701/2 59
Dral Ahalll TTTIAAA ER0221/2/3 59
Eam1104 Ksp632l CTCTTC(1/4) ER0231/2 60
Eam1105I Eam1105| GACNNN.NNGTC ER0241/2 60
Ecl136ll Sacl (GAGCT..C) GAG.CTC ER0251 61
wn Eco24 HgiJll GRGCY.C ER0281 61
L Eco31l Eco31l GGTCTC(1/5)) ER0291/2 62
2 Eco32I ECoRV GATLATC ER0301/2/3/4 62
LLl Eco47I Avall Glewce ER0311/2 63
— Eco47lll Eco47Ill AGClGCT ER0321/2 63
% Eco52l Xmalll [oficlelelole ER0331/2 64
= Eco57I Eco57I CTGAAG(16/14) ER0341/2 64
o Eco57MI Eco57MI CTGRAG(16/14). ER1671 65
a Eco72l Pmacl CACLGTG ER0361/2 65
5 Eco8ll Saul CCITNAGG ER0371/2 66
Eco88l Aval ClYCGRG ER0381 66
% Eco91l BstEll GLGTNACC ER0391/2 67
= Eco105! SnaBl TACLGTA ER0401/2 67
O Eco130l Styl clcwwGG ER0411 68
o Eco147I Stul AGG.CCT ER0421/2 68
— Eco0109I Drall RGLGNCCY ER0261 69
wn ECORI EcoRl GLAATTC ER0271/2/3/4 69
& @V EcoRrll EcoRll LCCWGG ER1921/2 70
) Ehel Narl (GGLCGCC) GGClGeC ER0441 70
— Esp3l Esp3l CGTCTC(1/5)) ER0451/2 71
Fagl Finl GGGAC(10/14). ER1811 71
FspAl FspAl RTGC.|GCAY ER1661/2 72
FspBl Mael ClTAG ER1761/2 72
Gsul Gsul CTGGAG(16/14). ER0461/2 73
Hhal Hhal GCGlC ER1851 73
Hinl Acyl GR.lCGYC ER0471/2 74
Hin1ll Nlalll CATG. ER1831 74
Hin4l Hin4l 1(8/13-14)GAY(N),VTC(13-14/8).. ER1601/2 75
Hin6l Hhal (GCG..C) Glcee ER0481/2 75
Hincll Hindll GTY.RAC ER0491/2 76
HindIll Hindlll ALAGCTT ER0501/2/3/4 76
Hinfl Hinfl GJANTC ER0801/2/3 77
Hpall Hpall clcee ER0511/2 77
Hphl Hphl GGTGA(8/7). ER1101/2 78
Hpy8! MjalV GTNINAC ER1571/2 78
@V HpyF3l Ddel CITNAG ER1881/2 79
HpyF10VI Mwol GCNNNNNLNNGC ER1731/2 79
Kpnl Kpnl GGTAC.C ER0521/2/3/4 80
Kpn2l BspMIl TLCCGGA ER0531/2 80
KspAl Hpal GTTLAAC ER1031/2 81
@AY Lul Sapl GCTCTTC(1/4)L ER1931/2 81
Lwel SfaNI GCATC(5/9) ER1621/2 82
Mbil BsrBI GAGCGG(-3/-3)L ER1271 82
Mbol Mbol LGATC ER0811/2 83
Mboll Mboll GAAGA(8/7).) ER0821/2 83
Misl Ball TGGLCCA ER1211/2 84
Miul Mlul AlCGCGT ER0561/2 84
Mnll Mnll CcCcTC(7/6)L ER1071/2 85
Mph1103| Avalll ATGCAT ER0731/2 85
Mspl Hpall clcee ER0541/2 86
Mssl Pmel GTTT/AAAC ER1341/2 86
Munl Mfel CIAATTG ER0751/2 87
Mval EcoRIl (LCCWGG) CCIWGG ER0551/2 87
Mva1269I Bsml GAATGC(1/-1)) ER0961/2 88
Ncol Ncol C.LCATGG ER0571/2/4 88
Ndel Ndel CAITATG ER0581/2/4 89
Nhel Nhel GLCTAGC ER0971/2 89

) (continued on next page)
www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research
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Single letter code

R =GorA H =
Y =CorT,; vV =
W =AorT, B =
M =AorC, D=
K=GorT, N =
S =CorG;

Note

ay
ay

ay

ay

Alphabetic list of commercially available restriction

endonucleases see on p.6.
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Table 1.2. Fermentas Restriction Endonucleases.

Fermentas Prototype Specificity Catalog Page
Enzyme 5-53 # #

NmuCl Tsp45| LGTSAC ER1511/2 90
Notl Notl GClGGCCGe ER0591/2/3/4 90
Nsbl Mstl TGCLGCA ER1221/2 91
olil Olil CACNNINNGTG ER1631/2 91
Pael Sphl GCATG.C ER0601/2/4 92
Pagl BspHI TLCATGA ER1281/2 92
Pasl Pasl CClCWGGG ER1861 93
Paul BseP! GlCGCGC ER1091/2 93
Pdil Nael GCCLGGC ER1521/2 94
Pdml Xmnl GAANNUINNTTC ER1531/2 94
Pfel THil GLAWTC ER1781 95
Pfl23l1 Spll ClGTACG ER0851 95
Pfol Pfol TLCCNGGA ER1751 96
Ppil Ppil L(7112)GAAC(N),CTC(13/8). ER1541/2 96
Ppu2il BsaAl YACLGTR ER1971 97
Pscl BspLU11l ALCATGT ER1871/2 97
Psp5i PpuMl RG.LGWCCY ERO761 98
Psp1406| Acll AALCGTT ER0941/2 98
Pstl Pstl CTGCALG ER0611/2/3/4 99
Psul Xholl RLGATCY ER1551 99
Psyl Tth114l GACNINNGTC ER1331 100
Pvul Pvul CGAT.CG ER0621/2 100
Pvull Pvull CAG.CTG ER0631/2/3 101
Rsal Rsal GTLAC ER1121/2 101
Sacl Sacl GAGCT.C ER1131/2/3/4 102
Sall Sall GITCGAC ER0641/2/3 102
Satl FnudHI GCINGC ER1641/2 103
Scal Scal AGTLACT ER0431/2 103
Schl Plel (GAGTC(4/5).)  GAGTC(5/5)L ER1371 104
Sdal Sse8387I CCTGCALGG ER1191/2 104
Sdul Sdul GDGCH..C ER0651 105
Sil Sil GGCCNNNNINGGCC ER1821 105
Sgsl Ascl GGlCGCGCC ER1891/2 106
Smal Smal CCClGGG ER0661/2/3/4 106
Smil Swal ATTTLAAAT ER1241/2 107
Smol Smll CITYRAG ER1981 107
Smul Faul CCCGC(4/6)L ER1691/2 108
Ssil Acil CCGC(-3/-1)) ER1791 108
Sspl Sspl AATLATT ERO771/2 109
Taal Tsp4cCl ACNLGT ER1361/2 109
Tail Maell (ALCGT) ACGT) ER1141/2 110
Taq| Taq| TLCGA ER0671/2/3 110
Tasl TSpEl LAATT ER1351/2 111
Tatl Tatl W.GTACW ER1291/2 111
Taul Taul GCSG.C ER1651/2 112
Trull Msel TITAA ER0981/2/3 112
Tsol Tsol TARCCA(11/9)L ER1991 113
Tstl Tstl L(8/13)CAC(N),TCC(12/7)L ER1911 113
Van91l PfIMI CCANNNNNTGG ER0711/2 114
Vspl Vspl ATITAAT ER0911/2 114
Xag| EcoNl CCTNN.UNNNAGG ER1301/2 115
Xapl Apol RIAATTY ER1381/2 115
Xbal Xbal TLCTAGA ER0681/2/3/4 116
Xcel Nspl RCATG.lY ER1471/2 116
Xhol Xhol ClTCGAG ER0691/2/3/4 117
Xmadl Avrll ClCTAGG ER1561/2 117
Xmil Accl GTLMKAC ER1481/2 118
Nb.Bpu10l Nb.Bpu10l GCITNAGG ER1681 119

CG ANTCC
I-Scel I-Scel TAGGG ATAA.LCAGGGTAAT ER1771 120

Bulk quantities & custom formulations available on request

ATCCCTTATT GTCCCATTA
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REsearch™ is a unique online tool designed to
assist in the selection of a Fermentas restriction
endonuclease(s) for your experiments using either
the enzyme name or the recognition sequence.
This tool also helps you to identify commercially
available isoschizomers and choose the optimal
buffer for double digestion. It also contains impor-
tant information regarding restriction enzyme
stability during prolonged incubations, conditions
for their thermal inactivation, and guidelines on
how to generate DNA ends, including cleavage

close to the termini of PCR products. Information
about new cleavage sites generated by ligation of
blunt or compatible sticky ends is also presented
together with data about the sensitivity of the
restriction enzymes to DNA methylation.

The REsearch™ tool is regularly updated to include
all neccessary information regarding the newly
discovered restriction enzymes.

Use REsearch™ at www.fermentas.com/research,

DoubleDigest™ at www.fermentas.com/doubledigest
to plan your experiments.

Alphabetic List of Commercially Available Restriction Endonucleases

Enzyme

Aarl
Aasl
Aatl
Aatll
Accl
Accll
Acclll
Accl6l
Acc36l
Acc65l

AccB1l
AccB7I
AccBSI
Acil
Acll
AclWI
Acsl
Acul
Acyl
Adel
Afal

Afel
Aflll
Afllll
Agel
Ahdl
Ahll
Ajil
Ajnl
Ajul

Alel
Alfl

www.fermentas.com  www.fermentas.com/doubledigest

Specificity
=
CACCTGC(4/8).
GACNNNN.LNNGTC
AGG.LCCT
GACGT.C
GT.MKAC
CGlCG
TLCCGGA
TGCLGCA
ACCTGC(4/8).
GLGTACC

GLGYRCC
CCANNNNLNTGG
CCGCTC(-3/-3))
CCGC(-3/-1)
AALCGTT
GGATC(4/5)
RLAATTY
CTGAAG(16/14))
GRLCGYC
CACNNN.LGTG
GTLAC

AGCLGCT
CLTTAAG
ALCRYGT
ALCCGGT
GACNNN.LNNGTC
ALCTAGT
CACGTC(-3/-3))
LCCWGG

L(7/12)GAANNNNNNNTTGG(11/6) )
CACNN.UNNGTG
L(10/12)GCANNNNNNTGC(12/10)

A number of restriction enzymes discovered by Fermentas are isoschizomers of commonly used pro-
totype restriction enzymes. The following table will help you find the appropriate Fermentas enzymes

for your experiments.

Note
* Enzymes in parentheses have different cleavage
specificities (neoschizomers).

Isoschizomers with different sensitivity to methy-
lation are indicated by “™”.

Dpnl requires the presence of N6-methyladenine
within the recognition sequence GATC.

Enzymes produced by Fermentas are shown in orange.

Single letter code

R =GorA; H=ACorT,
Y =CorT, V =ACorG
W =AorT, B =C,GorT,
M =AorC, D =AGorT,
K =GorT, N =G,A TorC
S =CorG;

Table 1.3. Alphabetic List of Commercially Available Restriction Endonucleases.

Fermentas

enzyme (cat. #, page #)
Aarl (ER1581/2, p.24)
Aasl (ER1721/2, p.24)
Ecol471 (ER0421/2, p.68)
Aatll (ER0991/2, p.25) (zral)
Xmil (ER1481/2, p.118) Fbll, Xmil
Bsh12361 (ER0921/2, p.95)

Kpn2I™ (ER0531/2, p.80)

Nshl (ER1221/2, p.91)

Bvel (ER1741, p.54)

Acc65! (ER0901/2/4, p.25),

(KpnIm (GGTAC..C) (ER0521/2/3/4, p.80)
BshNI (ER1001, p.46)

Van91l (ER0711/2, p.114) PfIMI, Van91|
Mbil (ER1271, p.82) BsrBl, Mbil
Ssil (ER1791, p.108) Ssil

Drdl, DseDlI

Avill, Fspl, Nsbl

Psp1406! (ER0941/2, p.98) Psp1406!
BspPI (ER1321/2, p.50) Alwl, BspP|
Xap! (ER1381/2/4, p.115) Apol, Xapl
Eco57! (ER0341/2, p.64) Eco571

Hinll (ER0A71/2, p.74)
Adel (ER1231/2, p.26) Drall

(Csp6Im) (GLTAC) (ER0211, p.58), (Csp6I™), Rsal
Rsal (ER1121/2, p.101)
Eco47IIl (ER0321/2, p.63)
BspTl (ER0831/2, p.51)

BshTl (ER1461/2, p.46)

Eam1105! (ER0241/2, p.60)

Beul (ER1251/2, p.33)

Ajil (ER1941, p.26)

EcoRII™ (ER1921/2, p.70),

(Mval) (CCLWGG) (ER0551/2, p.87)
Ajul (ER1951, p.27)

0lil (ER1631/2, p.91) olil
Alfl (ER1801, p.27)

Beul, Spel
BmgBl, Btrl

Ecol1471, Pcel, Stul

BfuAl, BspMI, Bvel
Asp718l, (KpnI™)

Aor51HI, Eco4 7l
Bfrl, BspTl, Bst98l, Vha464l

AsiGl, BshTl, PinAl
AspEl, Dril, Eam1105I, EcIHKI

Commercially available isoschizomers

Bsh12361, BstFNI, BstUl, Mvnl
Aorl13HI, BseAl™, Bsp13l, BspEI™, Kpn2I™, Mrol™

Banl, BshNI, BspT107I

BsaHl, BstACI, Hinll, Hsp92l

(BstNI), (BstOl), (Bst2ul), EcoRII™, (Mval), Psp6l, PspGI™

(continued on next page)
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Table 1.3. Alphabetic List of Commercially Available Restriction Endonucleases.

Enzyme Specificity Fermentas Commercially available isoschizomers
5 >3 enzyme (cat. #, page #)
Alol L(7/12-13)GAACNNNNNNTCC(12-13/7). Alol (ER1491/2, p.28)
Alul AGLCT Alul (ER0011/2, p.27)
Alwl GGATC(4/5) BspPl (ER1321/2, p.50) AclWl, BspPI
Alw21| GWGCW.LC Alw21l (ER0021/2, p.29) AspHI, Bbv12l, BsiHKAI
Alw26! GTCTC(1/5)) Alw26! (ER0031/2, p.29) BsmAI™, BstMAI
Alw44| GLTGCAC Alw44| (ER0041/2, p.30) ApaLI™, Vnel
AlwNI CAGNNN.LCTG Cail (ER1391/2, p.54) Cail
Ama87! CLYCGRG Eco88l (ER0381/4, p.66) Aval, BsoBl, Eco88|
Aorl3HI TLCCGGA Kpn2! (ER0531/2, p.80) Acclll, BseAl, Bsp13l, BspEl, Kpn2l, Mrol
Aor51HI AGCLGCT Eco47lll (ER0321/2, p.63) Afel, Eco47I1|
Apal GGGCClC Apal (ER1411/2, p.30), (Bsp1201), (PspOMI)
(Bsp1201) (GLGGCCC) (ER0131/2/3, p.48)
ApalLl GLTGCAC Alw44™ (ER0041/2, p.30) Alw44I™ Vnel

Apeki clewee Tsel

Apol RLAATTY Xap! (ER1381/2/4, p.115) Acsl, Xap|
Ascl G6GlCGeaee Sgs! (ER1891/2, p.106) PalAl, Sgs!
Asel AT LTAAT Vspl (ER0911/2, p.114) PshBl, Vspl
AsiGl AlCCGGT BshT (ER1461/2, p.46) Agel, BshT, PinAl
AsiS| GCGAT.CGC Rgal, Sqf
Aspl GACNLNNGTC Psyl (ER1331, p.100) PAIFI, Psyl, Tth111]
Asp700l  GAANNLNNTTC Pdml (ER1531/2, p.94) MroXI, Pdml, Xmni™
Asp718]  GLGTACC Acc65| (ER0901/2/4, p.25), Acc65l, (Kpnim)
(Kpni™) (GGTAC.C) (ER0521/2/3/4, p.80)
AspA2l  ClCTAGG XmaJl (ER1561/2, p.117) Avll, BInl, XmaJ|
AspEl GACNNNLNNGTC Eam 1105 (ER0241/2, p.60) Ahdl, Dril, Eam 1105, EclHKI
AspHI GWGCW.C Alw211 (ER0021/2, p.29) Alw211, Bbv12l, BiHKAI
AspLEl  GCGlC Hhal (ER1851, p.73), BstHHI, Cfol, Hhal, (Hin61), (HinPL1), (HspAl)
(Hin6l) (GL.CGC) (ER0481/2, p.75)
AspS9l  GlGNCC Cfr13! (ER0191/2, p.56) Cfr13l, Saugsl
AsuC2l  cclsce Benl (ER0061/2, p.33) Benl, Neil
AsuHPl  GGTGA®/7)) Hph! (ER1101/2, p.78) Hphl
AsUNHI  GLCTAGC Nhel (ER0971/2, p.89) (Bmtl), Nhel
Aval CcLYCGRG Eco88I" (ER0381/4, p.66) Amas7l, BsoBI", Eco8gI™
Avall clewce Eco47| (ER0311/2, p.63) Bme18I, Eco47l, Sinl, VpaK11Bl
Avill TGCLGCA Nsbl (ER1221/2, p.91) Accl6l, Fspl, Nsbl
Avll clCTAGG XmaJl (ER1561/2, p.117) AspA2l, Blnl, XmaJl
Axyl CCLTNAGG Eco81l (ER0371/2, p.66) Bse21l, Bsu36l, Ecos1|
Bael L(10/15)ACNNNNGTAYC(12/7) L
Ball TGGLCCA Mis| (ER1211/2, p.84) Mis!, MIuNI, Mscl, Msp20l
BamHl  GLGATCC BamHI (ER0051/2/3/4, p.31)
Banl GLGYRCC BshI (ER1001, p.46) AccB1l, Bsh|, BspT107I
Banll GRGCY.LC Eco24| (ER0281/4, p.61) Ec0241, EcoT38), FriOl
Banll ATLCGAT Bsul5l (ERO141/2, p.53) Bsa29), Bsp106l, BspDI, BspXl, Bsu15!, Clal
Baul CACGAG(-5/-1)) Baul (ER1841, p.32) BssS|, Bst2Bl
Bbel GGCGC.C (Ehel) (6GCGCC) (ER0441, p.70) (Egel), (Ehel), (Kasl), (Mly1131), (Narl™), (Sfol")
BbrPI CACLGTG Eco72| (ER0361/2, p.65) Eco721, PmaCl, Pmll, PspCl
Bbs| GAAGAC(2/6) . Bpil (ER1011/2, p.38) Bpil, BpuAl, Bstv2l
Bbul GCATG.C Pacl (ER0601/2/4, p.92) Pael, Sphl
Bbvl GCAGC(8/12) 1 BseX| (ER1451/2, p.44) BseX|, Bstvil
Bovi2l  GWGCW.C Alw211 (ER0021/2, p.29) Alw211, AspHl, BsiHKAI
BbvCl CCTCAGC(-5/-2)
Bcl CCATC(4/5)L
BeeAl ACGGC(12/14) )
Begl L(10/12)CGANNNNNNTGC(12/10)
Bciv! GTATCC(6/5) ) Bful (ER1501/2, p.36) Bful
Bell TLGATCA Bell (ER0721/2, p.32) Fbal, Ksp22!
Benl cclsee Benl (ER0061/2, p.33) AsuC2!, Ncil
Beul ALCTAGT Beul (ER1251/2, p.33) Ahll, Spel
Bdal L(10/12)TGANNNNNNTCA(12/10) Bdal (ER1961, p.34)
Bfal cl1ac FspBI (ER1761/2, p.72) FspBl, Mael, Xspl
Bfil ACTGGG(5/4) . Bfil (ER1591/2, p.35) Bl
Bfml CLTRYAG Bfml (ER1161/2, p.35) BtSFI, Sfcl
Bfrl clTTAAG BspTl (ER0831/2, p.51) Afll, BspTl, Bst98, Vhad64l
BBl ATGLCAT (Mph1103I) (ATGCALT) (ER0731/2, p.85) (EcoT22l), (Mph1103), (Nsil), (Zsp2l)
Bful GTATCC(6/5)) Bful (ER1501/2, p.36) Bciv!
BfuAl ACCTGC(4/8) Bvel (ER1741, p.54) Acc36l, BspM, Bvel

(continued on next page)

Bulk quantities & custom formulations available on request
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BfuCl

Bgll
Bglll
Bisl

BInl
Blpl
Bmel8I
Bme1390I
Bme1580I
BmgBlI
Bmrl
Bmtl
Bmyl
BoxI
Bpil
Bpll
Bpml
Bpul0l
Bpul4l
Bpu1102I
BpuAl
BpuEl
Bsal
Bsa29I
BsaAl
BsaBl
BsaHI
BsaJl
BsaMI
Bsawl
BsaxXI
Bsc4l
Bsell
Bse8l
Bse21l
Bsel118I
BseAl
BseDI
Bse3DI
BseGlI
BseJl
BseLl
BseMlI
BseMiIl
BseNI
BsePI
BseRlI
BseSI
BseXI
BseX3l
BseY!
Bsgl
Bsh1236l
Bsh1285I
BshNI
BshTI
BsiEl
BsiHKAI
BsiWI
BsiYl
Bsll
BslFI
Bsml
BsmAl

www.fermentas.com  www.fermentas.com/doubledigest

Fermentas

LIFE SCIENCES

Specificity

5 3
LGATC

GCCNNNNLNGGC
ALGATCT
GCINGC
CLCTAGG
GCLTNAGC
Glewee
CCLINGG
GKGCML.C
CACGTC(-3/-3))
ACTGGG(5/4)
GCTAG.C
GDGCH..C
GACNN.LNNGTC
GAAGAC(2/6).
1(8/13)GAGNNNNNCTC(13/8)
CTGGAG(16/14))
CCTNAGC(-5/-2).
TTLCGAA
GCLTNAGC
GAAGAC(2/6).
CTTGAG(16/14).
GGTCTC(1/5))
ATLCGAT
YACLGTR
GATNN-UNNATC
GR.LCGYC
CLCNNGG
GAATGC(1/-1)
w.CCceew
L(9/12)ACNNNNNCTCC(10/7)
CCNNNNN-LNNGG
ACTGG(1/-1))
GATNN-UNNATC
CCLTNAGG
R.LCCGGY
T.LCCGGA
CLCNNGG
GCAATG(2/0)
GGATG(2/0)L.
GATNN-LNNATC
CCNNNNN-LNNGG
GCAATG(2/0)
CTCAG(10/8).
ACTGG(1/-1))
GLCGCGC
GAGGAG(10/8).
GKGCML.C
GCAGC(8/12).
clGGCCG
CCCAGC(-5/-1)
GTGCAG(16/14)
CG.lCG
CGRY.CG
GLGYRCC
ALCCGGT
CGRY.CG
GWGCW..C
CLGTACG
CCNNNNN-LNNGG
CCNNNNN-LNNGG
GGGAC(10/14))
GAATGC(1/-1)
GTCTC(1/5).)

Table 1.3. Alphabetic List of Commercially Available Restriction Endonucleases.

e

enzyme (cat. #, page #)
Bsp143I (ERO781/2, p.48),
(DpnI™) (GALTC) (ER1701/2, p.59),
Mbol™ (ER0811/2, p.83)
Bgll (ER0071/2, p.36)

Bglll (ER0081/2, p.37)
Sat|™ (ER1641/2, p.103)
XmaJl (ER1561/2, p.117)
Bpul1102I (ERO091/2, p.40)
Eco471 (ER0311/2, p.63)
Bme1390! (ER1421/2, p.37)
BseS| (ER1441/2, p.44)

Ajil (ER1941, p.26)

Bfil (ER1591/2, p.35)
(Nhel) (GLCTAGC) (ER0971/2, p.89)
Sdul (ER0651, p.105)

Box! (ER1431, p.38)

Bpil (ER1011/2, p.38)

Bpll (ER1311/2, p.39)
Gsul™ (ER0461/2, p.73)
Bpul0! (ER1181/2, p.39)
Bsp119l (ER0121, p.47)
Bpul1102I (ER0091/2, p.40)
Bpil (ER1011/2, p.38)

Eco31l (ER0291/2, p.62)
Bsu15l (ER0141/2, p.53)
Ppu21l (ER1971, p.97)
BseJ| (ER1711, p.41)
HinlIm (ER0471/2, p.74)
BseDI (ER1081/2, p.40)
Mval269| (ER0961/2, p.88)

Bsel| (ER1201/2, p.42)
BseNl (ER0881/2, p.43)
BseJ| (ER1711, p.41)
Eco81l (ER0371/2, p.66)
Cfr10l (ERO181/2, p.56)
Kpn2I™ (ER0531/2, p.80)
BseDI (ER1081/2, p.40)
BseM| (ER1261/2, p.42)
BseGl (ER0871/2, p.41)
BseJ| (ER1711, p.41)
Bsel| (ER1201/2, p.42)
BseM| (ER1261/2, p.42)
BseMI| (ER1401/2, p.43)
BseNl (ER0881/2, p.43)
Paul (ER1091/2, p.93)

BseS| (ER1441/2, p.44)
BseX| (ER1451/2, p.52)
Eco52| (ER0331/2, p.64)

Bsh1236 (ER0921/2, p.45)
Bsh1285 (ER089L, p.45)
BshNI (ERLO01, p.46)
BshTI (ER1461/2, p.46)
Bsh1285 (ER089L, p.45)
Alw21l (ER0021/2, p.29)
Pf12311 (ER0851, p.95)
Bsel| (ER1201/2, p.42)
Bsel| (ER1201/2, p.42)
Faql (ER1811, p.71)
Mval269| (ER0961/2, p.88)
Alw261™ (ER0031/2, p.29)

Commercially available isoschizomers

Bsp143l, (BstKTI™), BstMBI, (DpnI™), Dpnll™, Kzo9l, (Mall™), Mbol™, Ndell™,
Sau3Al

Fnu4HI™, Fsp4HI™, Ital™, SatI™
AspA2l, Avrll, XmaJl
Bpul102l, Bsp1720I, Celll
Avall, Eco471, Sinl, VpaK11BlI
(BssKl), (BstSCI), MspR9, ScrFl, (StyD4l)
BseSI

Ajil, Btrl

Bfil

(AsuNHI), (Nhel™)

Bsp1286I, Mhll, Sdul

BstPAI, PshAl

Bbsl, BpuAl, BstV2l

Gsulm

Bsp1191, BspT104l, BstBI, Csp45l, NspV, Sful
Blpl, Bsp1720, Celll
Bbsl, Bpil, Bstv2l

Bso31l, Eco31l

Banlll, Bsp106l, BspDlI, BspXI, Bsu15, Clal
BstBAI, Ppu21l

Bse8l, BseJl, Maml

Acyl, BStACI, Hin1™, Hsp92l

BseDl, BsskCl

Bsml, Mva1269], Pctl

BseLl, BsiYl, Bsll
BseNI, Bsrl, BsrSI
BsaBl, BseJl, Maml
Axyl, Bsu36l, Eco81|
BsrFl, Cfr10l

Accll™, Aor13HI, Bsp13l, BspEl, Kpn2I™, Mrol™
BsaJl, BsstCl
BseMl, BsrDI
BstF5l, (Fokl)

BsaBl, Bse8I, Mam|
Bsc4l, BsiYl, Bsll
Bse3DlI, BsrDI
(BspCNI)

Bsell, Bsrl, BsrSI
BssHII, Paul

Bme1580I
Bbvl, BstV1l
BstZI, Eagl, EclX|, Eco52!

Accll, BstFNI, BstUl, Mvnl

BsiEl, BstMCI

AccB1l, Banl, BspT107I

Agel, AsiGl, PinAl

Bsh1285I, BstMClI

Alw21l, AspHI, Bbv12l

PfI23I1, PspLI

Bsc4l, BselLl, Bsll

Bsc4l, BselLl, BsiYl

BsmFI, Fag!

BsaMI, Mval12691, Pctl

Alw26Im BstMAI
(continued on next page)
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Table 1.3. Alphabetic List of Commercially Available Restriction Endonucleases. | i
Specificity Fermentas Commercially available isoschizomers -l i )
5 -3 enzyme (cat. #, page #) - 4 'j;.
BsmBI CGTCTC(1/5)L Esp3l (ER0451/2, p.71) Esp3l : y -
BsmFl GGGAC(10/14)) Fagl (ER1811, p.71) BsIFl, Fag| o)
Bso31l GGTCTC(1/5)) Eco31l (ER0291/2, p.62) Bsal, Eco31l
BsoBlI ClYCGRG Eco88I™ (ER0381/4, p.66) Ama87l, Aval™, Eco88I™
Bsp13l T.LCCGGA Kpn2l (ER0531/2, p.80) Acclll, Aor13HI, BseAl, BSpEl, Kpn2l, Mrol
Bsp19l ClCATGG Ncol (ER0571/2, p.88) Ncol
Bsp68I TCGLCGA Bsp68I (ER0111/2, p.47) Nrul
Bsp106l ATLCGAT Bsul5l (ER0141/2, p.53) Banlll, Bsa29, BspDlI, BspXI, Bsu15l, Clal
Bsp119I TTLCGAA Bsp119l (ER0121, p.47) Bpul4l, BspT104l, BstBI, Csp45I, NspV, Sful™
Bsp1201 Gleeeee (Apal) (GGGCC.LC) (ER1411/2,p.30),  (Apal), PspOMI
Bsp120! (ER0131/2/3, p.48)
Bsp143I LGATC Bspl143l (ER0781/2, p.48), BfuCl, (BstKTI™), BstMBI, (DpnI™), Dpnll™, Kzo9l, (Mall™), Mbol™, Ndell™,

(Dpni™) (GALTC) (ER1701/2, p.59),  Sau3Al
Mbol™ (ER0811/2, p.83)

Bsp143ll  RGCGC.LY Bsp143ll (ER0791/2, p.49) BstH2l, Haell"

Bsp1286/  GDGCH..C Sdul (ER0651, p.105) Bmyl, Mhll, Scul

Bsp14071  TLGTACA Bsp14071 (ER0931/2, p.49) BsrGl, BstAUI, SspBI

Bspl720l  GCLTNAGC Bpu1102l (ER0091/2, p.40) Blpl, Bpu1102l, Cell

BspCl CGAT..CG Pvul (ER0621/2, p.100) Ple19l, Pvul

BspCNI CTCAG(9/7) (BseMlI) (CTCAG(10/8)) (ER1401/2, p.43) (BseMll)

BspDI ATLCGAT Bsu15l (ER0141/2, p.53) Banlll, Bsa29l, Bsp106l, BspXI, Bsu15l, Clal
BspEl T.LCCGGA Kpn2I™ (ER0531/2, p.80) Acclll, Aor13Hl, BseAl, Bsp13l, Kpn2I™, Mrol™
BspHI T.LCATGA Pagl™ (ER1281/2, p.92) Pagl™, Real

BspLlI GGN.LNCC BspLI (ER1151/2, p.50) Nlalv™, PspN4|

BspLU11l  ALCATGT Pscl (ER1871/2, p.97) Pcil, Pscl

BspMI ACCTGC(4/8) Bvel (ER1741, p.54) Acc36l, BfuAl, Bvel

BspPI GGATC(4/5). BspPl (ER1321/2, p.50) AclwI, Alwl

BspTI CLTTAAG BspTI (ER0831/2, p.51) Aflll, Bfrl, Bst98l, Vha464!

BspT104l  TT.CGAA Bsp119l (ER0121, p.47) Bpul4l, Bsp119l, BstBl, Csp45l, NspV, Sful™
BspT107I  GLGYRCC BshNI (ER1001, p.46) AccBll, Banl, BshN|

BspXI ATLCGAT Bsu15l (ER0141/2, p.53) Banlll, Bsa29l, Bsp106l, BspDI, Bsu15, Clal
Bsrl ACTGG(1/-1) BseNI (ER0881/2, p.43) Bsell, BseNl, BsrSl

BsrBI CCGCTC(-3/-3) Mbil™ (ER1271, p.82) AccBSl, Mbil™

BsrDI GCAATG(2/0)) BseMI (ER1261/2, p.42) Bse3DI, BseMI

BsrFl RLCCGGY Cfr10l (ER0181/2, p.56) Bse118l, Cfr10I

BsrGl TLGTACA Bsp1407! (ER0931/2, p.49) Bsp14071, BstAUl, SspBI

BsrSl ACTGG(1/-1) BseNI (ER0881/2, p.43) Bsell, BseNl, Bsrl

BssECI C/CNNGG BseDI (ER1081/2, p.40) BsaJl, BseDI

BssHIl GlcGeae Paul (ER1091/2, p.93) BsePl, Paul

BssKI LCCNGG (Bme13901) (CCINGG) (ER1421/2, p.37) (Bme13901), BstSCl, (MspRII), (ScrFl), StyD4l
BssNAI GTALTAC Bst1107! (ER0701/2, p.52) Bst11071, BstZ17I

Bsssl CACGAG(-5/-1) Baul (ER1841, p.32) Baul, Bst2BI

BssT1l clewwae Eco130I (ER0411, p.65) Eco130l, EcoT14l, Erhl, Styl

Bst6l CTCTTC(1/4)) Eam1104| (ER0231/2, p.60) Eam1104, Earl, Ksp632l

Bsto8l CLTTAAG BspTI (ER0831/2, p.51) Aflll, Bfrl, BspTl, Vha464l

Bst1107]  GTALTAC Bst1107! (ER0701/2, p.52) BssNAI, Bstz17!

BStACI GRLCGYC Hinll (ER0471/2, p.74) Acyl, BsaHI, Hinll, Hsp92l

BStAPI GCANNNNLNTGC

BstAUI TLGTACA Bsp14071 (ER0931/2, p.49) Bsp14071, BsrGl, SspBl

BstBI TTLCGAA Bsp119l (ER0121, p.47) Bpul4l, Bsp119l, BspT104l, Csp45l, NspV, Sful™
Bst2BI CACGAG(-5/-1). Baul (ER1841, p.32) Baul, BssSI

BstBAI YACLGTR Ppu21l (ER1971, p.97) BsaAl, Ppu21l

Bst4Cl ACNLGT Taal (ER1361/2, p.109) HpyCH4lll, Taal

BstC8l GCNINGC Cacsl

BstDEI CLTNAG HpyF3I (ER1881/2, p.79) Ddel, HpyF3I

BstDSI CLCRYGG Btg

BstEll GLGTNACC Eco91l (ER0391/2, p.67) BstPl, Eco91l, Eco065I, PspEl

BStENI CCTNNLNNNAGG Xagl (ER1301/2, p.115) EcoNl, Xag|

BstF5I GGATG(2/0)L BseGl (ER0871/2, p.41) BseGl, (Fokl)

BstFNI CG.CG Bsh12361 (ER0921/2, p.45) Accll, Bsh1236l, BstUl, Mvnl

BstH2I RGCGC.LY Bsp143ll (ER0791/2, p.48) Bsp143ll, Haell

BstHHI GCGLC Hhal (ER1851, p.73), AspLEl, Cfol, Hhal, (Hin6l), (HinP11), (HspAl)

(Hin6l) (6LCGC) (ER0481/2, p.75)

(Bsp143I) (LGATC) (ERO781/2, p.48),  (BfuCI"), (Bsp143Im), (BstMBI), (Dpni™), (Dpnll), (Kzo9I™), (Mall™), (Mbol),
(DpnI™) (GALTC) (ER1701/2, p.59), (Ndell), (Sau3AI")

(Mbol) (LGATC) (ER0811/2, p.83)

BstKTI GAT.C

(continued on next page)
Bulk quantities & custom formulations available on request



% Fermentas

LIFE SCIENCES

Table 1.3. Alphabetic List of Commercially Available Restriction Endonucleases.

Specificity Fermentas Commercially available isoschizomers
5 >3 enzyme (cat. #, page #)
BstMAI GTCTC(1/5)) Alw26! (ER0031/2, p.29) Alw26!, BsmAl
BstMBI LGATC Bsp143| (ERO781/2, p.48), BfuCl, Bsp143l, (BstKTI), (DpnIm), Dpnll, Kzo91, (Mall), Mbol, Ndell,
(DpnI™) (GALTC) (ER1701/2, p.59), Sau3Al
Mbol (ER0811/2, p.83)
BstMCl CGRY.LCG Bsh1285! (ER0891, p.45) Bsh1285l, BsiEl
BstMWI GCNNNNN-LNNGC HpyF10VI (ER1731/2, p.79) HpyF10VI, Mwol
BstNI CClWGG (EcoRII™ (LCCWGG) (ER1921/2, p.70), (Ajnl), BstOl, Bst2Ul, (EcoRII™), Mval, (Psp6l), (PspGI)
Mval (ER0551/2, p.87)
BstNSI RCATG.LY Xcel (ER1471/2, p.116) Nspl, Xcel
wn BstOl CClLWGG (EcoRII™ (LCCWGG) (ER1921/2, p.70), (Ajnl), BstNI, Bst2Ul, (EcoRII™), Mval, (Psp6l), (PspGI)
LLl Mval (ER0551/2, p.87)
2 BstP! GLGTNACC Eco91l (ER0391/2, p.67) BstEll, Eco911, Eco065l, PspEl
L BstPAl GACNN.ULNNGTC Box| (ER1431, p.38) Boxl, PshAl
— BstSCl LCCNGG (Bme13901) (CCINGG) (ER1421/2, p.37) (Bmel13901), BssKl, (MspRII), (ScrFi), StyD4l
8 BstSFI CLTRYAG Bfml (ER1161/2, p.35) Bfml, Sfcl
= BstSNI TACLGTA Eco105! (ER0401/2, p.67) Eco105l, SnaBl
o BstUl cGlce Bsh1236l (ER0921/2, p.45) Accll, Bsh12361, BstFNI, Mvnl
()] Bst2Ul CClWGG (EcoRII™ (L.CCWGG) (ER1921/2, p.70), (Ajnl), BstNI, BstOl, (EcoRII™), Mval, (Psp6l), (PspGI™)
5 Mval (ER0551/2, p.87)
BstV1l GCAGC(8/12). BseX| (ER1451/2, p.44) Bbvl, BseX|
% BstV2l GAAGAC(2/6). Bpil (ER1011/2, p.38) Bbsl, Bpil, BpuAl
= BstXI CCANNNNN-UNTGG BstX| (ER1021/2, p.44)
B BstX2l RLGATCY Psul (ER1551, p.99) BstYl, Mfll, Psul, Xholl
T BstYl RLGATCY Psul (ER1551, p.99) BstX2l, Mfli™, Psul, Xholl
— BstZI oclclololc] Eco52! (ER0331/2, p.64) BseX3l, Eagl, EcIX|, Eco52]
wn Bstz17I GTALTAC Bst1107I (ERO701/2, p.52) BssNAI, Bst1107]
& Bsu15l ATLCGAT Bsu15l (ER0141/2, p.53) Banlll, Bsa29l, Bsp106l, BspDl, BspXI, Clal
- Bsu36l CCLTNAGG Eco81l (ER0371/2, p.66) Axyl, Bse21l, Eco8l1l
— BsuRI GGlCC BsuRl (ER0151/2, p.53) Haell, Pall, Phol
Btg CLCRYGG BstDSI
BtgZI GCGATG(10/14).
Btrl CACGTC(-3/-3)) Ajil (ER1941, p.26) Ajil, BmgBl
Bts! GCAGTG(2/0)
Bvel ACCTGC(4/8). Bvel (ER1741, p.54) Acc36l, BfuAl, BspMI
Cac8l GCNINGC BstC8l
Cail CAGNNN.CTG Cail (ER1391/2, p.54) AwNI
CeiNl GCLGGCCGC Notl (ER0591/2/3, p.90) Notl
Celll GCLTNAGC Bpu1102| (ER0091/2, p.40) Blpl, Bpu1102l, Bsp1720l
Cfol GCGLC Hhal (ER1851, p.73), AspLEI, BstHHI, Hhal, (Hin6l), (HinP1), (HspAl)
(Hin6l) (6LCGC) (ER0481/2, p.75)
Cfrl YLGGCCR Cfrl (ER0161/2, p.55) Eael
Cfrol clCCGGG Cfr9l (EROL71/2/4, p.55), PspAl, (Smal™), Xmal, XmaCl
(Smal™) (CCCLGGG) (ER0661/2/3/4, p.106)
Cfr10l RLCCGGY Cfr10l (ER0181/2, p.56) Bse118l, BsrFl
Cfr13l GJGNCC Cfr13l (ER0191/2, p.56) AspS9l, Saug6!
Cfra2l CCGC.GG Cfra2| (ER0201/2, p.57) Kspl, Sacll, Sfr303
Clal ATLCGAT Bsu15l (ER0141/2, p.53) Banlll, Bsa29l, Bsp106l, BspDl, BspXI, Bsu15l
Cpol celewecee Cpol (ER0741/2, p.57) Cspl, Rsrll, Rsr2l
Csel GACGC(5/10). Csel (ER1901/2, p.58) Hgal
Cspl cGlewecee Cpol (ER0741/2, p.57) Cpol, Rsrll, Rsr2l
Cspél GLTAC Csp6l (ER0211, p.58), (Afal™), (Rsalm)
(Rsal") (GTLAC) (ER1121/2, p.101)
Csp4sl TTLCGAA Bsp119l (ER0121, p.47) Bpul4l, Bsp119l, BspT104, BstBl, NspV, Sful
CspCl L(11/13)CAANNNNNGTGG(12/10)
CviAll CLATG (Hin1ll) (CATG.) (ER1831, p.74) (Fatl), (Hin11), (Hsp921l), (NIalll™)
Cvidl RG.LCY CviTl
Ddel CLTNAG HpyF3! (ER1881/2, p.79) BStDEI, HpyF3l
Dpnl GALTC (Bsp143I") (LGATC) (ERO781/2, p.48),  (BfuCI™), (Bsp143Im), (BstKTI"), (BstMBI™), (Dpnll™), (Kzo9I™), Mall, (Mbol™),
Dpnl (ER1701/2, p.59), (Ndell), (Sau3AI)
(Mbol) (LGATC) (ER0811/2, p.83)
Dpnll LGATC Bsp143I™ (ER0781/2, p.48), BfuCI™, Bsp143I™, (BstKTI), BstMBI, (Dpni™), Kzo9I™, (Mall), Mbol,
(DpnI™) (GALTC) (ER1701/2, p.59), Ndell, Sau3AI"
Mbol (ER0811/2, p.83)
Dral TTTLAAA Dral (ER0221/2/3, p.59)
Drall RG.GNCCY Eco0109I (ER0261, p.69) Eco0109I
Dralll CACNNN.GTG Adel (ER1231/2, p.26) Adel
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Table 1.3. Alphabetic List of Commercially Available Restriction Endonucleases. _ »
Specificity Fermentas Commercially available isoschizomers -l roy
5 3 enzyme (cat. #, page #) -’ 4
Drdl GACNNNN-LNNGTC Aas| (ER1721/2, p.24) Aasl, DseDl - _N
Dril GACNNNLNNGTC Eam1105I (ER0241/2, p.60) Ahdl, AspEl, Eam1105I, EclHKI =
DseDlI GACNNNNLNNGTC Aasl (ER1721/2, p.24) Aasl, Drdl
Eael YLGGCCR Cfrl (ER0161/2, p.55) Cfrl
Eagl clGGeee Eco52! (ER0331/2, p.64) BseX3l, BstZl, EcIXI, Eco52|
Eam1104 CTCTTC(1/4)) Eam1104I (ER0231/2, p.60) Bst6l, Earl, Ksp632
Eam11051 GACNNN.LNNGTC Eam1105I (ER0241/2, p.60) Ahdl, AspEl, Dril, EcIHKI
Earl CTCTTC(1/4)) Eam1104I (ER0231/2, p.60) Bst6l, Eam 11041, Ksp632l
Ecil GGCGGA(11/9)
Ecl136ll  GAG.CTC Ecl1361l (ER0251/4, p.61), ECOICRI, (Psp124BI), (SacI")
(SacIm (GAGCT..C) (ER1131/2/3, p.102)
EcIHKI GACNNNLNNGTC Eam1105I (ER0241/2, p.60) Ahdl, AspEl, Dril, Eam1105|
EcIXI ClGGCCG Eco52! (ER0331/2, p.64) BseX3l, BstZI, Eagl, EC052!
Eco24l GRGCY.LC Eco24| (ER0281/4, p.61) Banll, EcoT38l, FriOl
Eco3ll GGTCTC(1/5). Eco31l (ER0291/2, p.62) Bsal, Bso31l
Eco32I GATLATC Eco32l (ER0301/2/3, p.62) EcorRV
Eco47l Glewee Eco47l (ER0311/2, p.63) Avall, Bme18l, Sinl, VpaK11BI
Eco47lll AGCLGCT Eco47lll (ER0321/2, p.63) Afel, Aor51HI
Eco52I CLGGCCG Eco52! (ER0331/2, p.64) BseX3l, BstZI, Eagl, EclXI
Eco57 CTGAAG(16/14). Eco57 (ER0341/2, p.64) Acul
Eco72l CACLGTG Eco72| (ER0361/2, p.65) BbrPI, PmaCl, Pmll, PspCl
Eco81l CCLTNAGG Eco81l (ER0371/2, p.66) Axyl, Bse21l, Bsu36l
Eco88I CLYCGRG Eco88l (ER0381/4, p.66) Ama87l, Aval™, BsoBI™
Eco91l GLGTNACC Eco91l (ER0391/2, p.67) BstEll, BstPl, ECoO65I, PSpEl
Eco105I TACLGTA Ecol05! (ER0401/2, p.67) BstSNI, SnaBl
Eco0130I CLCWWGG Eco130I (ER0411, p.68) BssT1l, EcoT14l, Erhl, Styl
Eco147I AGGlCCT Ecol47! (ER0421/2, p.68) Aatl, Pcel, Stul
EcoICRI GAG.CTC Ecl1361l (ER0251/4, p.61), Ecl1361, (Psp124BI), (SacIm)
(SacI™) (GAGCT.LC) (ER1131/2/3/4, p.102)
Eco57MI  CTGRAG(16/14). Eco57MI (ER1671, p.65)
EcoNl CCTNN-LNNNAGG Xag| (ER1301/2, p.115) BStENI, Xag|
Eco065  GLGTNACC Eco91 (ER0391/2, p.67) BstEll, BstPI, Eco911, PSpE!
Eco01091  RGLGNCCY Eco0109! (ER0261, p.69) Drall
EcoP15l  CAGCAG(25/27))
EcoRI GLAATTC EcoRI (ER0271/2/3/4, p.69)
EcoRlI LCCWGG EcoRIl (ER1921/2, p.70), Ajni™, (BstNI™), (BstOI™), (Bst2UI™), (Mval™), Psp6l, PspGl
(Mvalm (CC/WGG) (ER0551/2, p.87)
EcoRV GATLATC Eco32l (ER0301/2/3, p.62) Eco32I
EcoT14l CLCWWGG Eco130I (ER0411, p.68) BssT1l, Eco1301, Erhl, Styl
EcoT22l  ATGCALT Mph1103I (ER0731/2, p.85) (BfrBI), Mph1103I, Nsil", Zsp2!
EcoT38I GRGCY.LC Eco24| (ER0281/4, p.61) Banll, Eco24l, FriOl
Egel GGCLGCC Ehel (ER0441, p.70) (Bbel), Enhel, (Kasl), (Mly1131), (Narl), Sfol
Ehel GGCLGCC Ehel (ER0441, p.70) (Bbel), Egel, (KasI™), (Mly113l), (Narl), Sfol
Erhl CLCWWGG Eco130I (ER0411, p.68) BssT1l, Ecol1301, EcoT14l, Styl
Esp3l CGTCTC(1/5)) Esp3l (ER0451/2, p.71) BsmBl
Fall L(8/13)AAGNNNNNCTT(13/8).
Faq| GGGAC(10/14). Fagl (ER1811, p.71) BslFl, BsmFl
Fatl Lcate (Hin111) (CATG.) (ER1831, p.74) (CViAlI™), (Hin:L11), (Hsp921l), (Nlallim)
Faul CCCGC(4/6) Smul (ER1691/2, p.108) Smul
FauNDI CALTATG Ndel (ER0581/2, p.89) Ndel
Fbal TLGATCA Bell (ER0721/2, p.32) Bcll, Ksp22I
Fbll GT.MKAC Xmil (ER1481/2, p.118) Accl, Xmil
Fnu4HI GCINGC Satl (ER1641/2, p.103) BisI™, Fsp4H, Ital™, Sat|
Fokl GGATG(9/13)) (BseGl) (GGATG(2/0)) (ER0871/2, p.41) (BseGl), (BstF5I)
FriOl GRGCY.LC Eco24| (ER0281/4, p.61) Banll, Eco24l, EcoT38I
Fsel GGCCGG..CC
Fspl TGCLGCA Nshl (ER1221/2, p.91) Acc16l, Avill, Nsbl
FspAl RTGCLGCAY FspAl (ER1661/2, p.72)
FspBI ClTAG FspBI (ER1761/2, p.72) Bfal, Mael, Xspl
Fsp4Hi GCINGC Satl (ER1641/2, p.103) BisI™, Fnu4Hl, ltal, Sat|
Gsul CTGGAG(16/14) Gsul (ER0461/2, p.73) BpmI™
Haell RGCGCLY Bsp143IIm (ER0791/2, p.49) Bsp143IIm, BstH2
Haelll GGlcC BsuR! (ER0151/2, p.54) BsuRl, Pall, Phol
Hapll ClCGG Hpall (ER0511/2, p.77), Hpall, MspI™
Mspl™ (ER0541/2, p.86)
Hgal GACGC(5/10). Csel (ER1901/2, p.58) Csel

(continued on next page)
Bulk quantities & custom formulations available on request
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Table 1.3. Alphabetic List of Commercially Available Restriction Endonucleases.

Fermentas Commercially available isoschizomers

Specificity

Hsp92l GRLCGYC
Hsp92ll CATG.

Hinll (ERO471/2, p.74)
Hinll (ER1831, p.74)

Acyl, BsaHI, BStACI, Hin1l
(CviAll), (Fatl), HinLIl, Nlalll

5 >3 enzyme (cat. #, page #)
Hhal GCGlLC Hhal (ER1851, p.73), AspLEI, BstHHI, Cfol, (Hin6l), (HinP1l), (HspAl)
(Hin6l) (6LCGC) (ER0481/2, p.75)
Hin1l GRLCGYC Hinll (ER0471/2, p.74) Acyl, BsaHI", BStACI, Hsp92!
Hinlll CATG. Hinlll (ER1831, p.74) (CviAll), (Fatl), Hsp92ll, Nlalll
Hin4l L(8/13)GAYNNNNNVTC(13/8). Hin4l (ER1601/2, p.75)
Hinél GlcGe (Hhal) (GCG..C) (ER1851, p.73), (AspLEI), (BstHHI), (Cfol), (Hhal), HinP1I, HspAl
Hin6l (ER0481/2, p.75)
HinP1l GlcGe (Hhal) (GCG..C) (ER1851, p.73), (AspLEI), (BstHHI), (Cfol), (Hhal), Hin6l, HspAl
Hin6l (ER0481/2, p.75)
wn Hincll GTY.LRAC Hincll (ER0491/2/4, p.76) Hindll
LLl Hindll GTY.RAC Hincll (ER0491/2/4, p.76) Hincll
2 Hindlll ALAGCTT Hindl1l (ER0501/2/3/4, p.76)
L Hinfl GLANTC Hinfl (ER0801/2/3, p.77)
— Hpal GTTLAAC KspAl (ER1031/2, p.81) KspAl
% Hpall clcee Hpall (ER0511/2, p.77), Hapll, Msp™
= Mspl™ (ER0541/2, p.86)
o Hphl GGTGA(8/7).) Hphl (ER1101/2, p.78) ASUHPI
()] Hpysl GTN.UNAC Hpy8! (ER1571/2, p.78)
5 Hpy9dl  CGWCGL
Hpy188l  TCNLGA
% Hpy188ll  TCLNNGA
= HpyCH4lll ~ ACN.LGT Taal (ER1361/2, p.109) Bst4Cl, Taal
B HpyCH4lV  ALCGT (Tail™) (ACGT.) (ER1141/2, p.110) Maell, (Tail™, (Tscl)
0 HpyCH4V  TG.CA
— HpyF3l CLTNAG HpyF3! (ER1881/2, p.79) BstDEI, Ddel
& HpyF10VI  GCNNNNN.NNGC HpyF10VI (ER1731/2, p.79) BstMWI, Mwol
(a'e
— HspAl GlCGe (Hhal) (GCG..C) (ER1851, p.73), (AspLEI), (BstHHI), (Cfol), (Hhal), Hin6l, HinP1I
Hin6l (ER0481/2, p.75)
Ital GC.NGC Satl (ER1641/2, p.103) BisI", Fnu4HI™, Fsp4HI™, Satl
Kasl GlGCGCC (Ehel™ (GGCLGCC) (ERO441, p.70) (Bbel), (Egel), (Ehelm, (Mly113l), (Narl™), (Sfol")
Kpnl GGTACLC (Acc65Im) (GLGTACC) (ERO901/2/4, p.25), (Acc65IM), (Asp718I™)
Kpnl (ER0521/2/3/4, p.80)
Kpn2l T.CCGGA Kpn2l (ER0531/2, p.80) Acclli™, Aor13HI, BseAl™, Bsp13l, BSpEI™, Mrol
Kspl CCGC.GG Cfra2| (ER0201/2, p.57) Cfra2l, Sacll, Sfr303

Ksp22l T.LGATCA
Ksp632l CTCTTC(1/4).

Bell (ERO721/2, p.32)
Eam1104| (ER0231/2, p.60)

Bcll, Fhal
Bst6l, Eam11041, Earl

KspAl GTTLAAC KspAl (ER1031/2, p.81) Hpal

Kzo9 LGATC Bsp143l (ERO781/2, p.48), BfuCl, Bsp143l, (BstKTI™), BstMBI, (Dpni™), Dpnli™, (Mall™), Mbol™, Ndell,
(Dpnim (GALTC) (ER1701/2, p.59), Sau3Al
Mbol™ (ER0811/2, p.83)

Lgul GCTCTTC(1/4). Lgul (ER1931/2, p.81) Sapl

Lwel GCATC(5/9). Lwel (ER1621/2, p.82) SfaNI

Mabl ALCCWGGT SexAl

Mael CLTAG FspBI (ER1761/2, p.72) Bfal, FspBl, Xspl

Maell ALCGT (Tail) (ACGT.) (ER1141/2, p.110) HpyCHAIV, (Tail), (Tscl)

Magelll LGTNAC

Mall GALTC (Bsp143I™) (LGATC) (ERO781/2, p.48), (BfuCI™), (Bsp143Im), (BstKTI™), (BstMBI™), Dpnl, (Dpnl™), (Kzo9I™),
Dpnl (ER1701/2, p.59), (Mbol™), (Ndell), (Sau3AI)
(Mbol™) (LGATC) (ER0811/2, p.83)

Mam| GATNN.NNATC BseJl (ER1711, p.41) BsaBl, Bse8l, BseJl

Mbil CCGCTC(-3/-3) Mbil (ER1271, p.82) AccBS|, BsrBI™

Mbol LGATC Bsp143Im (ER0781/2, p.48), BfuClI™, Bsp143Im, (BstKTI), BstMBI, (Dpni™), Dpnll, Kzo9I™, (Mall™),
(Dpnim (GALTC) (ER1701/2, p.59), Ndell, Sau3AI"
Mbol (ER0811/2, p.83)

Mboll GAAGA(8/7) Mboll (ER0821/2, p.83)

Mfel CLAATTG Munl (ER0751/2, p.87) Munl

Ml RLGATCY Psul™ (ER1551, p.99) BstX2l, BstYI™, Psul™, Xholl™

Mhll GDGCH..C Sdul (ER0651, p.105) Bmyl, Bsp1286l, Sclul

Misl TGG.CCA Mis| (ER1211/2, p.84) Ball, MIuNI, Mscl, Msp20I

Mlul ALCGCGT MIul (ER0561/2, p.84)

MIUNI TGGLCCA Mis| (ER1211/2, p.84) Ball, Mlsl, Mscl, Msp20l

Mlyl GAGTC(5/5). Schl (ER1371, p.104) (Plel™), (Ppsl), Schl

My113l  GG.CGCC (Ehel) (GGCL.GCC) (ER0441, p.70) (Bbel), (Egel), (Ehel), (Kasl), Narl, (Sfol)

Mmel TCCRAC(20/18).

(continued on next page)
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Table 1.3. Alphabetic List of Commercially Available Restriction Endonucleases.

Specificity Fermentas Commercially available isoschizomers
553 enzyme (cat. #, page #)

Mnll CCTC(7/6)) Mnll (ER1071/2, p.85)

Mph1103l ATGCALT Mph1103I (ER0731/2, p.85) (BfrBI), EcaT22l, Nsil, Zsp2!

Mrol T.CCGGA Kpn2! (ER0531/2, p.80) Acclli™, Aor13Hl, BseAl™, Bsp13l, BspEI™, Kpn2|

MroNI GLCCGGC (Pdil) (GCCLGGC) (ER1521/2, p.94) (Nael), NgoMIV, (Pdil)

MroXI GAANNUNNTTC Pdml (ER1531/2, p.94) Asp700l, Pdml, Xmnl

Mscl TGG..CCA MIs| (ER1211/2, p.84) Ball, MIsl, MIuNI, Msp20I

Msel TLTAA Trull (ER0981/2/3, p.112) Trull, Trudl

Msll CAYNN.LNNRTG SmiMI

Mspl clcee Hpall™ (ER0511/2, p.77), Hapll™, Hpall™
Mspl (ER0541/2, p.86)

Msp20I TGG..CCA MIs| (ER1211/2, p.84) Ball, MIsl, MIuNI, Mscl

MspALl CMG.LCKG

MspRII CCLINGG Bme1390! (ER1421/2, p.37) Bme13901, (BssKI), (BstSCI), ScrFl, (StyD4l)

Mssl GTTTLAAAC Mssl (ER1341/2, p.86) Pmel™

Munl CLAATTG Munl (ER0751/2, p.87) Mfel

Mval CClLWGG (EcoRII™ (LCCWGG) (ER1921/2, p.70), (Ajnl), BstNI, BstOl, Bst2Ul, (EcoRII™), (Psp6l), (PspGI™)
Mval (ER0551/2, p.87)

Mval269]  GAATGC(1/-1)L Mval269l (ER0961/2, p.88) BsaMl, Bsml, Pctl

Mvnl CG.CG Bsh1236! (ER0921/2, p.45) Accll, Bsh12361, BstFNI, BstUl

Mwol GCNNNNN-.NNGC HpyF10VI (ER1731/2, p.79) BstMWI, HpyF10VI

Nael GCClGGC Pdil (ER1521/2, p.94) (MroNI), (NgoMIV), Pdil

Narl GGlcaee (Ehel) (GGCLGCC) (ER0441, p.70) (Bbel™), (Egel), (Ehel), (KasI™), Mly113l, (Sfol™)

Ncil CCLSGG Benl (ER0061/2, p.33) AsuC2l, Benl

Ncol ClCATGG Ncol (ER0571/2, p.88) Bsp19l

Ndel CALTATG Ndel (ER0581/2, p.89) FauNDI

Ndell LGATC Bsp143Im (ER0781/2, p.48), BfuCI™, Bsp143I™m, (BstKTl), BstMBI, (DpnI™), Dpnll, Kzo9I™, (Mall™), Mbol,

(Dpni™ (GALTC) (ER1701/2, p.59),  Sau3AI"
Mbol (ER0811/2, p.83)

NgoMV  GLCCGGC (Pdil) (6CCLGGC) (ER1521/2,p.94)  MroNI, (Nael), (Pdiil)

Nhel GLCTAGC Nhel (ER0971/2, p.89) AsuNHI, (Bmti™)

Nlalll CATG. Hinlll (ER1831, p.74) (CviAll"), (Fatl™), HinI1, Hsp92lI
NlalV GGN.LNCC BspLI" (ER1151/2, p.50) BspLI™, PspN4l

NmuCl LGTSAC NmuCl (ER1511/2, p.90) Tsp45l

Notl GCLGGCCGE Not| (ER0591/2/3, p.90) CciNI

Nrul TCG.CGA Bsp68! (ER0111/2, p.47) Bsp68l

Nsbl TGCLGCA Nsbl (ER1221/2, p.91) Acc16l, Avill, Fspl

Nil ATGCALT Mph1103I (ER0731/2, p.85) (BfrBI), EcoT22I™, Mph1103I, Zsp2!
Nspl RCATGLY Xcel (ER1471/2, p.116) BstNSI, Xcel

NspV TTLCGAA Bsp119l (ER0121, p.47) Bpul4l, Bsp1191, BspT104, BstBl, Csp45l, Sful
Olil CACNNINNGTG Olil (ER1631/2, p.91) Alel

Pacl TTAATLTAA

Pael GCATGLC Pael (ER0601/2/4, p.92) Bbul, Sphl

PaeR7I CLTCGAG Xhol (ER0691/2/3, p.117) Sfr2741, Tlil, Xhol

Pagl TLCATGA Pagl (ER1281/2, p.92) BspHI™, Real

Pall GGlce BsuR! (ER0151/2, p.53) BsuRlI, Haelll, Phol

PalAl GGLCGCGCC Sgsl (ER1891/2, p.106) Ascl, Sgs|

Pasl CCLCWGGG Pasl (ER1861, p.93)

Paul Gleceeee Paul (ER1091/2, p.93) BseP!, BssHIl

Pcel AGGlCCT Ecol47! (ER0421/2, p.68) Aatl, Eco1471, Stul

Peil ALCATGT Pscl (ER1871/2, p.97) BspLU11l, Pscl

Pctl GAATGC(l/-l)i Mval269| (ER0961/2, p.88) BsaMl, Bsml, Mval269I
Pdil GCClGGC Pdil (ER1521/2, p.94) (MroNI), Nael, (NgoMIV)
Pdml GAANN-UNNTTC Pdml (ER1531/2, p.94) Asp700I, MroXI, XmnI™

Pfel GlAWTC Pfel (ER1781, p.95) il

P23l CLGTACG Pf12311 (ERO851, p.95) BsiWl, PspLlI

PAIFI GACN.LNNGTC Psyl (ER1331, p.100) Aspl, Psyl, Tth111l

PflMI CCANNNN-INTGG Van91l (ER0711/2, p.114) AccB7I, Van91l

Pfol T.LCCNGGA Pfol (ER1751, p.96)

Phol GGlce BsuR! (ER0151/2, p.53) BsuRlI, Haelll, Pall

PinAl AlCCGGT BshTl (ER1461/2, p.46) Agel, AsiGl, BshT!

Plel GAGTC(4/5). (Schim (GAGTC(5/5)) (ER1371, p.104)  (MlyI™), Ppsl, (Schi)

Ple19l CGAT..CG Pvul (ER0621/2, p.100) BspCl, Pvul

PmaCl CACLGTG Eco72| (ER0361/2, p.65) BbrPI, Eco721, Pmll, PspCl
Pmel GTTTLAAAC MssI™ (ER1341/2, p.86) MssIm

Pmll CACLGTG Eco72| (ER0361/2, p.65) BbrPI, Eco721, PmaCl, PspCl
Ppil L(7/12)GAACNNNNNCTC(13/8) Ppil (ER1541/2, p.96)

(continued on next page)
Bulk quantities & custom formulations available on request
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Table 1.3. Alphabetic List of Commercially Available Restriction Endonucleases.

Specificity Fermentas Commercially available isoschizomers
5 >3 enzyme (cat. #, page #)
Ppsl GAGTC(4/5). (Schl) (GAGTC(5/5)) (ER1371, p.104)  (Mlyl), Plel, (Schl)
Ppu2il YACLGTR Ppu21l (ER1971, p.97) BsaAl, BstBAI
PpuMI RG..GWCCY Psp5ll (ERO761, p.98) Psp5l1, PspPPI
Pscl ALCATGT Pscl (ER1871/2, p.97) BspLU11l, Pcil
PshAl GACNN.ULNNGTC Box| (ER1431, p.38) Box|, BstPAl
PshBl ATLTAAT Vspl (ER0911/2, p.114) Asel, Vspl
Psil TTALTAA
Psp5lI RG..GWCCY Psp5ll (ERO761, p.98) PpuMI, PSpPPI
Pspél LCCWGG EcoRIl (ER1921/2, p.70), Ajni™, (BstNI), (BstOl), (Bst2UI™), EcoRIl, (Mval), PspGl
w (Mval) (CCLWGG) (ER0551/2, p.87)
LLl Psp1406]  AALCGTT Psp1406| (ER0941/2, p.98) Acll
2 PspAl ClCCGGG Cfr9l (EROL71/2/4, p.55), Cfral, (Smal), Xmal, XmaCl
L (Smal) (CCCLGGG) (ER0661/2/3/4, p.106)
— Psp124Bl  GAGCT.C (Ecl13611) (GAG.CTC) (ER0251/4, p.61), (EcI13611), (EcOICRI), Sacl
S Sacl (ER1131/2/3/4, p.102)
= PspCl CACLGTG Eco72! (ER0361/2, p.65) BbrPI, Eco72, Pmacl, Pmll
o PSpEl GLGTNACC Eco91l (ER0391/2, p.67) BstEll, BstPl, Eco911, Eco065!
()] PspGl LCCWGG EcoRIl (ER1921/2, p.70), Ajnl, (BstNI™), (BstOI™), (Bst2Ul), EcoRll, (Vival™), Pspél
5 (Mval) (CCLWGG) (ER0551/2, p.87)
PspLl CLGTACG Pf12311 (ERO851, p.95) Bsiwl, P23l
% PspN4| GGN.LNCC BspLI (ER1151/2, p.50) BsplLl, NlalV
= PspOMI GlGGeee (Apal) (GGGCC..C) (ER1411/2,p.30),  (Apal), Bsp120I
5 Bsp120! (ERO13L/2/3, p.48)
T PspPPI RG..GWCCY Psp5ll (ERO761, p.98) PpuMlI, Psp5lI
— PspXI VCLTCGAGB
wn Psrl L(7/12)GAACNNNNNNTAC(12/7)
& Pstl CTGCALG Pstl (ER0611/2/3/4, p.99)
- Psul RLGATCY Psul (ER1551, p.99) BstX2l, BstYI, Mfll", Xholl
— Psyl GACNLNNGTC Psyl (ER1331, p.100) Aspl, PfIFI, Tth111l
Pvul CGAT.CG Pvul (ER0621/2, p.100) BspCl, Ple19l
Pvull CAG.CTG Pvull (ER0631/2/3, p.101)
Real T.LCATGA Pagl (ER1281/2, p.92) BspHI, Pag|
Rgal GCGAT.CGC AsiSl, Sgfl
Rsal GTLAC (Csp6Im) (GLTAC) (ER0211, p.58), Afal, (Csp6Im)
Rsal (ER1121/2, p.101)
Rstll cGlewecee Cpol (ER0741/2, p.58) Cpol, Cspl, Rsr2!
Rsr2l cGlewecee Cpol (ER0741/2, p.58) Cpol, Cspl, Rsrll
Sacl GAGCT..C (Ecl13611m) (GAGLCTC) (ER0251/4, p.61), (ECI13611), (ECOICRI), Psp124BI
Sacl (ER1131/2/3/4,p.102)
Sacll CCGC.GG Cfra2| (ER0201/2, p.57) Cfra2l, Kspl, Sfr303|
Sall GLTCGAC Sall (ER0641/2/3/4, p.102)
SanDl GGlewcecee
Sapl GCTCTTC(1/4)) Lgul (ER1931/2, p.81) Lgul
Satl GC.NGC Satl (ER1641/2, p.103) BisI", Fnu4HI, Fsp4HI, Ital™
Sau96l GJGNCC Cfr13l (ER0191/2, p.56) AspS9l, Cfr13
Sau3Al LGATC Bsp143l (ERO781/2, p.48), BfuCl, Bsp143Im, (BstKTI™), BstMBI, (Dpni™), Dpnli™, Kzo9l, (Mall™),

(Dpni™ (GALTC) (ER1701/2,p.59),  Mbol™, Ndell”
Mbol™ (ER0811/2, p.83)

Shfl CCTGCALGG Sdal (ER1191/2/4, p.104) Sdal, Sse8387!

Scal AGTLACT Scal (ER0431/2, p.103) Zrml

Schl GAGTC(5/5). Schl (ER1371, p.104) Mlyl, (Plel), (Ppsl)

ScrFl CCLINGG Bme1390! (ER1421/2, p.37) Bme13901, (BssKI), (BstSCI), MspR9I, (StyD4)
Sdal CCTGCALGG Sdal (ER1191/2/4, p.104) Sbfl, Sse8387I

Sdul GDGCH..C Sdul (ER0651, p.105) Bmyl, Bsp12861, Mhll

SexAl ALCCWGGT Mabl

SfaNl GCATC(5/9). Lwel (ER1621/2, p.82) Lwel

Sfel CLTRYAG Bfml (ER1161/2, p.35) Bfml, BstSFl

il GGCCNNNNLNGGCC Sfil (ER1821, p.105)

Sfol GGClGCe Ehel™ (ER0441, p.70) (Bbel™), Egel, Ehel™, (KasI™), (Mly113I), (Narl™)
Sfr274| ClTCGAG Xhol (ER0691/2/3, p.117) PaeR7I, Tlil, Xhol

Sfr303 CCGC.GG Cfr42l (ER0201/2, p.57) Cfr421, Kspl, Sacll

Stul TTLCGAA Bsp119Im (ER0121, p.47) Bpul4l, Bsp119Im, BspT104I™, BstBI™, Csp45l, NspV™
Sfl GCGAT.LCGC AsiS|, Rgal

SgrAl CRLCCGGYG

Sgs! GGLCGCGCC Sgs! (FR1891/2, p.106) Ascl, PalAl

Sinl Glewce Eco47l (ER0311/2, p.63) Avall, Bme18I, Eco471, VpaK11Bl

(continued on next page)
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Table 1.3. Alphabetic List of Commercially Available Restriction Endonucleases.

Fermentas Commercially available isoschizomers

Specificity

5 >3 enzyme (cat. #, page #)
Smal CCCLGGG (CfroIm (CL.CCGGG) (ERO171/2, p.55),  (Cfralm), (PspAl), (Xmal™), (XmaCl)
Smal (ER0661/2/3/4, p.106)
Smil ATTTLAAAT Smil (ER1241/2, p.107) Swal
SmiMl CAYNNUNNRTG Msll
Smll CLTYRAG Smol (ER1981, p.107) Smol
Smol CLTYRAG Smol (ER1981, p.107) Smll
Smul CCCGC(4/6) Smul (ER1691/2, p.108) Faul
SnaBl TACLGTA Eco105 (ER0401/2, p.67) BStSNI, Eco105!
Spel ALCTAGT Bcul (ER1251/2, p.33) All, Beul
Sphl GCATGLC Pael (ER0601/2/4, p.92) Bbul, Pael
Srfl GCCCLGGGC
Ssed LAATT Tasl (ER1351/2, p.111) Tasl, Tsp509l, TspEl
Sse8387I  CCTGCALGG Sdal (ER1191/2/4, p.104) Shfl, Sdal
Ssil CCGC(-3/-1) Ssil (ER1791, p.108) Acil
Sspl AATLATT Sspl (ERO771/2, p.109)
SspBl TLGTACA Bsp14071 (ER0931/2, p.49) Bsp14071, BsrGl, BstAUl
Stul AGG.LCCT Eco147I (ER0421/2, p.68) Aatl, Eco1471, Pcel
Styl clewwae Eco130I (ER0411, p.68) BssTdl, Eco1301, EcoT14l, Erhl
StyD4l LCCNGG (Bme13901) (CCLNGG) (ER1421/2, p.37) (Bme13901), BssKI, BstSCl, (MspR9I), (ScrF)
Swal ATTTLAAAT Smil (ER1241/2, p.107) Smil
Taal ACNLGT Taal (ER1361/2, p.109) Bst4Cl, HpyCHAI
Tail ACGT. Tail (ER1141/2, p.110) (HpyCH4IV), (Maell), Tscl
Taq| T.LCGA Tagl (ER0671/2/3, p.110)
Tagll GACCGA(11/9).l, CACCCA(11/9).

Tasl LAATT Tasl (ER1351/2, p.111) Sse9l, Tsp509), TspEl

Tatl W.LGTACW Tatl (ER1291/2, p.111)

Taul GCSG.LC Taul (ER1651/2, p.112)

Tfil GLAWTC Pfel (ER1781, p.95) Pfel

il ClTCGAG Xhol (ER0691/2/3, p.117) PaeR7l, Sfr274l, Xhol

Truil TLTAA Trull (ER0981/2/3, p.112) Msel, Trugl

Trugl TLTAA Trull (ER0981/2/3, p.112) Msel, Trutl

Tscl ACGT. Tail (ER1141/2, p.110) (HpyCH4IV™), (Maell), Tail

Tsel GLCWGC Apek

Tsol TARCCA(9/11) Tsol (ER1991, p.113)

Tsp4sl LGTSAC NmuCl (ER1511/2, p.90) Nmucl

Tsp5091  LAATT Tasl (ER1351/2, p.111) Ssedl, Tasl, TspEl

TspEl LAATT Tasl (ER1351/2, p.111) Sse9l, Tasl, Tsp509I

TspGWI ACGGA(11/9))

TspRI CASTGNN(2/-7))

Tstl L(8/13)CACNNNNNNTCC(12/7) Tstl (ER1911, p.113)

Tth111l GACN.LNNGTC Psyl (ER1331, p.100) Aspl, PfIFI, Psyl

Van91l CCANNNNLNTGG Van91l (ERO711/2, p.114) AccB7I, PfMI

Vhad64l  CLTTAAG BspTl (ER0831/2, p.51) Aflll, Bfrl, BspTl, Bsto8l

Vnel GLTGCAC Alw44! (ER0041/2, p.30) Alw44l, Apall

VpaK11Bl  Glewce Eco471 (ER0311/2, p.63) Avall, Bme18l, Eco47l, Sinl

Vspl ATLTAAT Vspl (ER0911/2, p.114) Asel, PshBl

Xag| CCTNNLNNNAGG Xagl (ER1301/2, p.115) BStENI, EcoNI

Xapl RLAATTY Xapl (ER1381/2/4, p.115) Acsl, Apol

Xbal TLCTAGA Xbal (ER0681/2/3/4, p.116)

Xcel RCATG .Y Xcel (ER1471/2, p.116) BstNSI, Nspl

Xeml CCANNNNN.LNNNNTGG

Xhol ClTCGAG Xhol (ER0691/2/3, p.117) PaeR7I, Sfr274l, Tlil

Xholl RLGATCY Psul (ER1551, p.99) BstX2l, BstYl, Mfll", Psul

Xmal [o¥elelclele] Cfr9l (EROL71/2/4, p.55), Cfr9l, PspAl, (Smal™), XmaCl
(Smal) (CCCLGGG) (ER0661/2/3/4, p.106)

Xmacl [o¥elelclele] Cfr9l (EROL71/2/4, p.55), Cfral, PspAl, (Smal), Xmal
(Smal) (CCCLGGG) (ER0661/2/3/4, p.106)

XmaJl ClCTAGG XmaJl (ER1561/2, p.117) AspA2l, Avrll, BInl

Xmil GT.MKAC Xmil (ER1481/2, p.118) Accl, Fbll

Xmnl GAANNUNNTTC PdmI™ (ER1531/2, p.94) Asp700I, MroX], Pdm|™

Xspl ClTAG FspBI (ER1761/2, p.72) Bfal, FspBI, Mael

Zral GACLGTC (AatlI™)(GACGT..C) (ER0991/2, p.25)  (Aatllm)

Zrml AGT.LACT Scal (ER0431/2, p.103) Scal

Zsp2l ATGCALT Mph1103I (ER0731/2, p.85) (BfrBI), EcoT22l, Mph1103l, Nsil

Bulk quantities & custom formulations available on request
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A (14/10)CATCC Stsl CGTCTC(1/5)) Esp3l
AALCGTT Psp1406| CATClG Cdil CGTTCG UbaPI
ALAGCTT Hindlll L(14/10)CATCGC BtgZI CGWCG. Hpy99l
AAGGAG(20/18)L CstMI LCATG Fatl CMGLCKG MspAll
L(8/13)AAG(N),CTT(13/8). Fall CATG. Hinlll CR.CCGGYG SgrAl
AATIATT Sspl ClATG CviAll CTACGA Pfl 1108
LAATT Tas| L(0/2)CATTGC BseMI CITAG FspBl
wn ACAYNNNNNGTA UbaF9l L(6/11)CCAA(N),TTC(12/7)l  Ajul CTCAG(10/8). BseMI|
LLl ALCATGT Pscl 1(10/12)CCAC(N),TTG(13/11)  CspCl 1(14/16)CTCCAG Gsul
2 AlCCGGT BshTl CCAGA BspNCl L(8/10)cTccTc BseRl
L ACCNNNNNNGGT HgiEll L(-1/1)CCAGT BseNl L(18/20)CcTCCTT CstMI
— ACCTGC(4/8)L Bvel 1(8/14)CCA(N),GT(15/9) L Ciel CITCGAG Xhol
% ALCCWGGT SexAl L(7/12)CCA(N),GTC(13/8) Bsp 24| CTCLGAG Scil
= AlCGCGT Mlul L(7/13)CCA(N),TC(14/8) CiePI 1(14/16)CTCAAG BpuEl
'®) ACGGA(11/9)) TspGWI CCANNNN.NTGG Van91l CTCGTG(-5/-1). Baul
[ ACGGC(12/14).) BceAl CCANNNNN-UNNNNTGG Xcml CTCTTC(1/4)) Eam1104|
5 ACGGG BscGl CCANNNNN.NTGG BstXI CTGAAG(16/14) Eco57I
ALCGT Maell CCATC Becl CTGATG Ssml
% ACGTL Tail ClCATGG Ncol 1(14/16)CTGCAC Bsgl
— L(10/15)AC(N),GTAYC(12/7)]  Bael CLCRYGG Dsal CTGCALG Pstl
5 ACNLGT Taal CCCACA(12/9)L RleAl CTGGAC BspGl
= ACNNNNNCTC CjeNIl L(4/5)CCCAGT Bfil L(8/10)CTGAG BseMI|
= 1(9/12)AC(N),CTCC(10/7). BsaX| clceace BseY! CTGGAG(16/14). Gsul
wn ALCRYGT Aflll CCCGC(4/6)L Smul CTGRAG(16/14). Eco57MI
& ALCTAGT Beul C.lCCGGG Cfrol CITNAG HpyF3l
- ACTGGG(5/4)) Bfil CCCLGGG Smal CITRYAG Bfml
— ACTGG(1/-1) BseNI CCce(4/8)) Sth132l CITTAAG BspTl
L(9/15)AC(N),TGG(14/8) Ciel CCCGT BscGl 1(14/16)CTTCAG Eco57I
ALGATCT Bglll cclewGGG Pasl CTTGAG(16/14) BpuEl
AGCLGCT Eco47lll CCGC(-3/-1)L Ssil CITYRAG Smol
AGlCT Alul CCGCLGG Cfr42l 1(14/16)CTYCAG Eco57MI
AGG.lcCT Eco147I CCGCTC(-3/-3)L Mbil ClYCGRG Eco8sl
AGLGWCCT Sse8647 clecee Hpall,Mspl CYCGRLG NIi3877I
AGTLACT Scal LCCNGG BsskI G
ATLCGAT Bsu15l CCINGG Bme1390! GAACCA Drdll
ATGAA(11/9)) TspDTI CLCNNGG BseD! L(7112)GAA(N), TTGG(11/6).  Ajul
ATG.CAT BIrBI CCNNNNNINNGG BselLl L(7112)GAAC(N),CTC(13/8)L  Ppil
ATGCAIT Mph1103I CLCRYGG Dsal L(7112)GAAC(N) TAC(12/7)L  Psil
ATITAAT Vspl 1ccsee EcoHl L(7/12-13)GAAC(N),TCC(12-13/7) . Alol
ATTTLAAAT Smil cclsGe Benl GAAGAC(2/6). Bpil
C C.lCTAGG XmaJl GAAGAC(7/11) Bbr7
CAACAC Bshl CCTCAGC(-5/-2) BbvCl L(4/1)GAAGAG Eam1104l
L(11/13)CAA(N),GTGG(12/10)  CspCl CCTC(7/6)L Mnll L(4/1)GAAGAGC Lgul
CAARCA(11/9) Tth114ll CCTGCALGG Sdal GAAGA(8/7).) Mboll
CLAATTG Munl CCITNAGC Bpu10! GAANNJINNTTC Pdml
CACCCA(11/9).) Tagl CCITNAGG Eco8ll GAATGC(1/-1)) Mval1269I
CACCTGC(4/8). Aarl CCTNN.NNNAGG Xagl GJAATTC EcoRI
CACGAG(-5/-1)1 Baul CCTTC Hin4ll 1(8/13-14)GAY(N),VTC(13-14/8) L Hin4l
CACLGTC Ajil leewee EcoRlI L(0/-3)GACCC Siml
CACLGTG Eco72l cclwee Mval GACCGA(11/9)L Taq I
CACNNN.GTG Adel clewwee Eco130l GACGC(5/10)L Csel
CACNNINNGTG olil CGAACG UbaP!I GACGTIC Aatll
L(8/13)CAC(N),TCC(12/7)L  Tstl CGATICG Pvul GAClGTG Ajil
L(0/2)CACTGC Btsl 1(10/12)CGA(N),TGC(12/10)  Begl L(5/5)GACTC Schi
CAGCTC(7/11) Acelll CGlCCGGCG Sse232 L(5/4)GACTC Plel
CAGLCTG Pvull lceee Sell GACN.NNGTC Psyl
CAGNNN.CTG Cail CGlCG Bsh1236I GACNNINNGTC Boxl
CASTG(2/-7)) TspRI cleeeee Eco52I GACNNN-NNGTC Eam1105I
CAYNNNNNRTG UbaF10! L(-1/-5)CGGCCR Gdill GACNNNNINNGTC Aasl
CAYNN.INNRTG Msll 1(8/4)CGGG Sth132l 1(8/13) GAC(N),TGG(12/7).  Bsp24l
CAITATG Ndel celeweee Cpol L(5/1)GAGAC Alw261
CATCAG Ssml CGRYLCG Bsh1285I L(5/1)GAGACC Eco3ll
L(0/2)cATcC BseGl ClGTACG Pfl23I1 L(5/1)GAGACG Esp3l
L(13/9)CATCC Fok CGTCGACG SgrDI L(-3/-3)GAGCGG Mbil

(continued on next page)



1ISO|IISO

‘QDD’I 14001

GAG.CTC Ecl136ll
GAGCT.C Sacl
L(11/7)GAGCTG Acelll
L(6/7)GAGG Mnll
GAGNNNCTC Tssl
GAGNNNNNGT CieNil
GAGTC(5/5). Schl
GAGTC(4/5)) Plel
1(8/13)GAG(N).CTC(13/8)L  Bpll
GAGGAG(10/8)] BseRl
L(8/13)GAG(N),GTTC(12/7)  Ppil
GJANTC Hinfl
L(7/13) GAY(N),RTC(14/9).  HaelV
GATLATC Eco32l
LGATC Bsp143I, Mbol
GAT.C BStKTI
GATC. Chal
Gm@AlTC Dpnl
L(5/4)GATCC BspPI
L(9/5)GATGC Lwel
L(6/4)GATGC BscAl
GATGG Becl
L(8/14)GA(N),TGG(13/7). CieP!
GATNN-INNATC BseJl
GlAwTC Pfel
GCAATG(2/0) BseMI
GCAGC(8/12). BseX
GCAGGTG Aarl
1(814)GCAGGT Bvel
GCAGTG(2/0)) Bts|
GCANNNNINTGC BStAPI
GCANNNNN.TGC ApaBl
1(10/12)GCA(N), TGC(12/10)  Alfl
GCATC(5/9) Lwel
GCATC(4/6)1 BscAl
1(10/12)GCA(N),TCG(12/10)L Byl
GCATG.C Pael
L(-1/1)GCATTC Mva1269l
GCCClGGGE Srfl
GCCGC AspCNI
Gleeeee NgoMIV
GCCLGGC Pdil
1(14/12)GCCGT BeeAl
GCCNNNNINGGC Bgll
GCGAC Tsul
GCGATLCGC Sgfl
GCGATG(10/14) BtgZI
Glcae Hinél
GCG.lC Hhal
Gleeeae Paul
GCGG(-3/-1)) Ssil
GCLGGCCGC Not|
1(6/4)GCGGG Smul
GCINGC Satl
GCNINGC Cac8l
GCNNNNNINNGC HpyF10VI
1(10/5)GCGTC Csel
GCSGIC Taul
GlCTAGC Nhel
GCTAG.C Bmtl
GCTCTTC(1/4)) Lgul
GCTGAGG(-5/-2). BbvCl
1(12/8)GCTGC BseX
G.lCTGGG BseY!
GCTNAGC Bpul102!
GCTNAGG Bpul0l
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Table 1.4. Recognition Specificities.

Specificity 5'— 3’ Enzyme e <
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Glewee Tsel GTTTIAAAC Mssl ® 8
GDGCH.C Sdul GWGCW.C Alw21l 5
L(7/10)GGAG(N),GT(12/9)l  BsaX R '
GJGATCC BamHI RIAATTY Xapl
GGATC(4/5)L BspPI RCATG.lY Xcel
L(7112)GGA(N) GTG(13/8)L  Tstl RlCCGGY cfr1ol
L(7112-13)GGA(N) GTTC(12-13/7) L Alo] RLGATCY Psul
L(5/6)GGATAC Bful RGCGCY Lpnl
GGATG(2/0). BseGl RGCGC.lY Bsp143ll
GGATG(9/13) Fok RG.CY Cvidl
GGATG(10/14) Stsl RGlGwCCY Psp5ll
GGlcc BsuRlI RGLGNCCY Eco0109|
GGCCGG.CC Fsel RGGNC.CY Pss|
GGCCNNNNINGGCC Sil RTGCLGCAY FspAl
GlGeGee Kasl Y
GGlcaee Narl YAC.GTR Ppu2il
GGCleee Ehel YGGCCG(-5/-1). Gdill
GGCGCLC Bbel YLGGCCR Cfrl
GGlCGCGCC Sgsl T
GGCGGA(11/9).) Ecil TACLGTA Eco105I
GGGAC(10/14). Faq TACNNNNNRTGT UbaF9l
Gleeecee Bsp120! TARCCA(9/11) Tsol
GGGCClLC Apal L(718)TCACC Hphl
GGGCMC Bmg| L(8/8)TCACC SspD5|
GGGTC(-3/0). Siml TLCATGA Pag|
GGleweee SanDl L(g/1n)reeeec Ecil
LGGNCC Unbl TLCCGGA Kpn2l
GJGNCC Cfr13l TLCCNGGA Pfol
GGNC.C Fmul TCCRAC(20/18)) Mmel
GGNINCC BsplLl TLCGA Tagl
GIGYRCC BshNI TCG/CGA Bsp68|
GJGTACC Acc65l TCGTAG Pfl 1108
GGTAC.C Kpnl TCN.GA Hpy188I
GGTCTC(1/5)) Eco3ll TCINNGA Hpy188liI
GGTGA(8/7)) Hphl TLCTAGA Xbal
GGTGA(8/8)L SspD5| TCTGG BspNCl
GJGTNACC Eco91l L(7/8)TCTTC Mboll
leewee VpaK11Al L(10/12)TGA(N), TCA(12/10)L  Bdal
Glewcee Eco47I TLGATCA Bll
GKGCCC Bmg| TG.CA CviRI
GKGCM.C BseS! TGCLGCA Nsbl
GR.CGYC Hinl TGGLCCA Mlsl
GRGCY.C Eco24l L(9/11)TTCGGTC Taqll
L(7/12)GRTAC(N),GT(15/10)  Bael L(9/11)TTGGGTG Taqll
GITAC Cspé! TGGTTC Drdll
GTIAC Rsal L(9/11)TGYTTG Tth111ll
L(7112)GTA(N) GTTC(12/7)L  Psrl TLGTACA Bsp1407I
GTAITAC Bst1107! L(9/12)TGTGGG RlgAl
GTATCC(6/5). Bful TITAA Trudl
GTCCAG BspGl TTAATITAA Pacl
L(14110)GTCCC Faq TTAITAA Psil
GITCGAC Sall L(9/11)TTCAT TspDTI
GTCGC Tsul TT.CGAA Bsp119!
GTCTC(1/5) Alw26! TTTLAAA Dral
L(6/2)GTCTTC Bpil Vv
L(11/7)GTCTTC Bbr7I VCITCGAGB PspXI
GITGCAC Alw44] W
GTGCAG(16/14).) Bsgl W.LCCGGW BsaW!
GTGTTG Bshl WGGLCCW Hael
GTIMKAC Xmil WLGTACW Tatl
LGTNAC Maell
GTN.NAC Hpysl Note
LGTSAC NmuCl = Enzymes produced by Fermentas are shown in orange.
$(18/20)GTYGGA Mmel . Elnzymesldiscoveredl at Fermentas, but not yet commer-
GTYIRAC Hincll . g:grii\t/i?:]agr?z;‘;sezlgmghtaig {/r?;alc)ﬁrrently commercially
GTTIAAC KspAl available are highlighted (Bbb ).

Bulk quantities & custom formulations available on request
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Commercial Restriction Enzymes Sorted by the Type of DNA Ends Generated

Table 1.5. Commercial Restriction Enzymes Sorted by the Types of DNA Ends Generated.

Enzymes Generating 5’-protruding Ends

Recognition Enzyme 5’-protruding end (5'— 37) Recognition Enzyme 5’-protruding end (5'— 37)
sequence 1nt 2nt 3nt 4nt 5nt sequence Int 2nt 3nt 4nt 5nt
AALCGTT Psp1406| CG GlAWTC Pfel AWT
ALAGCTT Hindlll AGCT GCAGC(8/12)1*  Bsex! NNNN
LAATT Tasl AATT L(8/4)GCAGGT*  Bvel NNNN
ALCATGT Pscl CATG GCATC(5/9))*  Lwel NNNN
AlCCGGT BshTl CCGG GCGATG(10/14). BtgzI NNNN
wn ACCTGC(4/8)1*  Bvel NNNN Glcee Hin6l CG
LLl AlccweeT SexAl CCWGG GCGlC Hhal cG
wn AlCGCGT Mlul CGCG Glceeae Paul CGCG
<C ALCRYGT Aflll CRYG GCGG(-3/-1)*  ssil G
Ll ALCTAGT Beul CTAG GCLGGCCGC Notl GGCC
d ALGATCT Bglll GATC L(6/4)GCGGG*  Smul NN
> ATLCGAT Bsul5l cG L(10/5)GCGTC*  Csel NNNNN
> ATITAAT Vspl TA GCINGC Satl N
o CLAATTG Munl AATT GlCTAGC Nhel CTAG
a CACCTGC(4/8))* Aarl NNNN GCTCTTC(1/4)* Lgul NNN
= CACGAG(-5/-1))* Baul ACGA GCTGAGG(-5/-2)* BbvCl TGA
(T} CAITATG Ndel TA L(12/8)GCTGC*  BseX| NNNN
= 1(13/9)CATCC*  Fokl NNNN GlCTGGG BseY! CTGG
o 1(14/10)CATCGC BtgZI NNNN GCITNAGC Bpu1102I TNA
— ClCATGG Ncol CATG GCTNAGG(-5/-2)1* Bpu10l TNA
B clccace BseVl CCAG Glewee Tsel CWG
= CCCGC(4/6)1*  smul NN GGATC(4/5)*  BspPI N
o- C.lCCGGG Cfrol CCGG GlGATCC BamHI GATC
('7) CC.CWGGG Pasl CWG GGATG(9/13)*  Fokl NNNN
L CCGC(-3/-1)1*  Ssil cG GG.lceeeee Sgsl CGCG
o ClCGG Hpall cG GGGAC(10/14)* Faq| NNNN
. clCGG Mspl CG GlGeeee Bsp120! GGCC
— LCCNGG BsskKI CCNGG GG.LGWCCC SanDI GWC
CCINGG Bmel1390l | N GlGYRCC BshNI GYRC
CLCNNGG BseDI CNNG GlGNCC Cfr13l GNC
CICRYGG Dsal CRYG GlGTACC Acc5I GTAC
CC.SGG Benl S GGTCTC(1/5)*  Eco3ll NNNN
CICTAGG XmaJl CTAG GJGTNACC Eco91l GTNAC
CCTCAGC(-5/-2)* BbvCl TCA Glewcee Eco47! GWC
CCTNAGC(-5/-2).* Bpu10l TNA GR.lCGYC Hindl cG
CCITNAGG Ecosll TNA GlTAC Cspél TA
CCTNNINNNAGG Xag| N L(14/10)GTCCC* Faq| NNNN
leewee EcoRl CCWGG GITCGAC Sall TCGA
CCWGG Mval w GTCTC(L/5)lx  Alw26l NNNN
ClCWWGG Ec0130! CWWG L(6/2)GTCTTC*  Bpil NNNN
ClGGCCG Eco52! GGCC GITGCAC Alwa4l TGCA
CGlGWCCG Cpol GWC GTLMKAC Xmil MK
ClGTACG Pfl23I1 GTAC LGTNAC Maelll GTNAC
CGTCTC(1/5)*  Esp3l NNNN 1GTSAC NmuCl GTSAC
ClYCGRG Eco88l YCGR YLGGCCR Cfrl GGCC
CR.CCGGYG SgrAl CCGG RLAATTY Xapl AATT
CITAG FspBI TA RlCCGGY Cfr10l CCGG
CITCGAG Xhol TCGA RLGATCY Psul GATC
CTCGTG(-5/-1)* Baul TCGT RG.GNCCY Eco0109I GNC
CTCTTC(1/4)l*  Eam1104| NNN RG.LGWCCY Psp5ll GWC
CITYRAG Smol TYRA TLCATGA Pag| CATG
CITNAG HpyF3lI TNA TLCCGGA Kpn2I CCGG
CITRYAG Bfml TRYA TLCCNGGA Pfol CCNGG
CITTAAG BspT! TTAA T.CGA Taq| CG
GAAGAC(2/6).*  Bpil NNNN TLCTAGA Xbal CTAG
L(4/1)GAAGAG* Eam1104| NNN TLGATCA Bcll GATC
L(4/1)GAAGAGC* Lgul NNN TLGTACA Bsp1407I GTAC
GLAATTC ECoRI AATT TITAA Trull TA
GACGC(5/10)1*  Csel NNNNN TT.CGAA Bsp119| CG
GACNINNGTC  Psyl N VCITCGAGB PspXI TCGA
L(5/4)GACTC*  Plel N W.CCGGW BsaW! CCGG
L(5/1)GAGAC*  Alw26l NNNN W.GTACW Tatl GTAC
L(5/1)GAGACC* Eco3ll NNNN Single letter code
L(5/1)GAGACG* Esp3l NNNN R =GorA: K=GorT B=C,GorT,
GAGTC(4/5)\*  Plel N Y =CorT, S =CorG; D=AGorT,
GLANTC Hinfl ANT W =AorT, H=ACorT N=G,ATorC.
LGATC Bsp143I GATC M=AorC: V =ACorG
LGATC Mbol GATC Note
L(5/4)GATCC*  BspPI N - Asymmetric sequences are indicated by “*”.
L(9/5)GATGC*  Lwel NNNN

= Enzymes produced by Fermentas are shown in orange. )
(continued on next page)
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Enzymes Generating 3’-protruding Ends Enzymes Generating Blunt Ends N ‘ﬁh(
Recognition Enzyme 3’-protruding end (5'— 3’) Recognition Enzyme
sequence 2nt 3nt 4nt sequence

ACGGA(11/9)1*  TspGWI NN AATLATT Sspl
ACGT) Tail ACGT AGCleCT Eco47Ill
ACNLGT Taal N AGLCT Alul
ACTGG(1/-1)1*  BseN| GN AGGlCCT Eco147I
ACTGGG(5/4)1*  Bfil N AGTIACT Scal
ATGAA(11/9)1*  TspDTI NN ATTT/AAAT Smil
ATGCAIT Mph1103| TGCA CAClGTC Ajil
CACNNNLGTG  Adel NNN CACLGTG Eco72l
L{072)CACTGC*  Btsl NN CACNN.NNGTG olil
CAGNNN.CTG  Cail NNN CAGICTG Pvull
CASTG(2/-7)\*  TspRl NNCASTGNN CAYNN.NNRTG Msll
L(072)CATCC*  BseGl NN CCClGGG Smal
CATG. Hinll CATG CCGCTC(-3/-3)* Mbil
L(0/2)CATTGC*  BseM| NN CGlCG Bsh1236l
L(-1/2)CCAGT*  BseNl NC CMG.CKG NspBlI
CCA(N),L(N),TGG Xcml N GAANNINNTTC Pdml
CCANNNNNNTGG BstX| NNNN GACGTG(-3/-3)* Ajil
CCANNNNINTGG Van91l NNN GACNNINNGTC BoxI
L(a/s)cccAGTr  Bfil N L(5/5)GACTC* Schi
CCGCLGG Cfra2l GC GAGCGG(-3/-3)* Mbil
CCNNNNNUNNGG BselLl NNN GAGlCTC Ecl136l1
CCTC(7/6)* Mnll N GAGTC(5/5)* Schi
CCTGCALGG Sdal TGCA GATIATC Eco32l
CGATLCG Pvul AT GATNNNNATC BseJl
CGRY.CG Bsh1285I RY GmeAlTC Dpnl
CTCAG(10/8)*  BseMI| NN GCCCLGGGC Srfl
1(14/16)CTCCAG* Gsul NN GCCLGGC Pdil
L(8/10)CTCCTC* BseRl NN GCNINGC Cac8l
CTGAAG(16/14)1* Eco57! NN GGlce BSuRl
CTGRAG(16/14)* Eco57MI NN GGCleee Ehel
1(8/10)CTGAG*  BseMI NN GGNINCC BspLl
1(14/16)CTGCAC* Bsgl NN GTLAC Rsal
CTGCALG Pstl TGCA GTAITAC Bst1107I
CTGGAG(16/14).* Gsul NN GTN.INAC Hpysl
1(14/16)CTTCAG* Eco57I NN GTYLRAC Hincll
GAAGA(8/7)*  Mboll N GTTIAAC KspAl
GAATGC(1/-1)1*  Mval269l CN GTTTLAAAC Mssl
GACGT.C Aatll ACGT YACLGTR Ppu21l
GACNNNINNGTC Eam1105/ N RGLCY Cvidl
GACNNNNINNGTC Aas| NN RTGCLGCAY FspAl
GAGCT.C Sacl AGCT TAC.GTA Eco105I
L(6/7)GAGG*  Mnll N TCG/CGA Bsp68|
GAGGAG(10/8).* BseRl NN TGICA CviRI
GCAATG(2/0)*  BseM| NN TGCGCA Nsbl
GCAGTG(2/0)*  Btsl NN TGGCCA Misl
GCANNNNINTGC BstAPI NNN TTALTAA Psil
GCATG.C Pael CATG TTTIAAA Dral
L(-1/2)GCATTC*  Mval269] NG

gggwc'\&”%c gggf'l' — Enzymes Cleaving DNA on Both Sides of Their
GCNNNNNINNGC HpyF10VI NNN Recognition Sequence
GDGCH.C Sdul DGCH -

L(5/6)GGATAC*  Bful N Recognition Enzyme
GGATG(2/0)\*  BseGl NN sequence

GGCCGG.lCC Fsel CCGG L(8/13)AAG(N),CTT(13/8)) Fall

GGCC(N),/NGGCC il NNN L(10/15)AC(N),GTAYC(12/7)) Bael

GGCGGA(11/9)* Ecil NN (11/13)CAA(N),GTGG(12/10) CspCl
GGGCClC Apal GGCC (8/13)CAC(N),TCC(12/7) Tstl

GCSG.LC Taul CSG (6/11)CCAA(N),TTC(12/7)L Ajul

GGTAC.C Kpnl GTAC (10/12)CCAC(N), TTG(13/11) CspCl
GGTGA(8/7)*  Hphl N (10/12)CGA(N),TGC(12/10) Begl
GKGCM..C BseSl KGCM (7/12)GAA(N),TTGG(11/6). Ajul

GRGCY.C Eco24l RGCY (7/12)GAAC(N),CTC(13/8)L Ppil

GTATCC(6/5)\*  Bful N (7/12)GAAC(N) TAC(12/7) L Psrl

GTGCAG(16/14)* Bsgl NN (7/12-13)GAAC(N),TCC(12-13/7) Alol

GWGCW.C Alw21l WGCW (8/13)GAG(N),CTC(13/8). Bpl!

RCATG.lY Xcel CATG (8/13)GAG(N),GTTC(12/7)) Ppil

RGCGC Y Bsp143l GCGC (8/13-14)GAY(N),VTC(13-14/8) Hin4l
TARCCA(11/9)*  Tsol NN (10/12)GCA(N),TCG(12/10). Begl

L(7/8)TCACC*  Hphl N (10/12)GCA(N),TGC(12/10)., Alfl

L(9r11)TCCGCC* Ecil NN Note (7/12)GGA(N),GTG(13/8). Tstl

L(9/11)TCCGT*  TspGWI NN = Asymmetric sequences  (7/12-13)GGA(N),GTTC(12-13/7)| Alol

L(7I8)TCTTC*  Mboll N are indicated by “*”. (7/12)GRTAC(N),GT(15/10). Bael

L(9/11)TGGYTA*  Tsol NN = Enzymes produced by (7/12)GTA(N),GTTC(12/7)) Psrl

TTAATITAA Pacl AT Fermentas are shown (10/12)TGA(N) TCA(12/10) Bdal
L(9/11)TTCAT*  TspDTI NN in orange.

Bulk quantities & custom formulations available on request
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PureExtreme™ Quality Guarantee

Fermentas restriction  endonucleases are
produced under the 1S09001:2000 quality
management system, which combined with our
own extensive quality control tests, guarantees
consistent PureExtreme™ Quality — the high-
est quality and performance — for the entire

Activity Assay

One unit of restriction endonuclease is the
amount of enzyme required to hydrolyze 1ug of
substrate DNA in 60min in 50yl of reaction mix-
ture under recommended conditions. To deter-
mine restriction endonuclease activity, concen-
trated enzymes are first diluted to approximately
500-1000 units/ml with enzyme dilution buffer
(20mM potassium phosphate (pH 7.4), 200mM
KCl, ImM EDTA, 7mM 2-mercaptoethanol, 10%
glycerol and 0.2mg/ml BSA).

In general, enzymes are assayed with A phage
DNA at 37°C.

However, some exceptions apply:

= Some Fermentas restriction endonucleases

Quality Control

Labeled Oligonucleotide Test (LO)

The Labeled Oligonucleotide (LO) test is the
most sensitive assay for the purity of restriction
endonucleases. The assay allows the identification
of trace contaminants (endodeoxyribonucleases,
exodeoxyribonucleases and phosphatases) in
restriction enzyme preparations that are missed
by other assays. The 5’-[*?P]-labeled synthetic
oligonucleotides (single-stranded and double-
stranded) used as substrates in the LO test are
designed without recognition sites for the restric-
tion enzymes. After these labeled oligonucleotides
are incubated with an enzyme, denatured reaction
products are separated on a polyacrylamide gel
and then analyzed by phospho-imaging. The
presence of contaminating other endodeoxyri-
bonucleases or exodeoxyribonuclease results
in the degradation of the oligonucleotides (see
Fig.1.1).

A decrease in the specific radioactivity of the test
oligonucleotides indicates the presence of con-
taminant phosphatases. The restriction enzyme
conforms to this quality criterion if there is no
degradation of both the single-stranded oligonu-
cleotide and the double-stranded oligonucleotide,
and if there is no decrease in band intensity.

(continued on next page)

www.fermentas.com  www.fermentas.com/doubledigest

Fermentas product line. Fermentas restriction
endonucleases pass all standard quality control
assays, as well as our unique Labeled Oligonu-
cleotide (LO) test which is the most sensitive
test for the detection of trace activities of endo-
deoxyribonucleases, exodeoxyribonucleases and
phosphatases.

show optimum activity at temperatures
other than 37°C. Therefore, the optimum
incubation temperature for each restriction
endonuclease is provided under “Conditions
for 100% Activity” in the restriction endonu-
clease description in the catalog as well as
in Table 1.8. “Reaction Conditions for Restric-
tion Endonucleases” (see p.124) and in Table
1.10. “Activity of Mesophilic and Thermophilic
Enzymes at 37°C” (see p.130).

= Restriction endonucleases without recognition
sites on A DNA are assayed with another spe-
cific DNA substrate.

We monitor all enzyme lots to ensure they meet
these stringent quality control specifications
right up to their expiry date.

The PureExtreme™ Quality of restriction enzymes
ensures that the integrity of your DNA is not com-
promised making them the enzymes of choice for
even the most demanding applications.

= Restriction endonucleases with only a few
recognition sites on the A DNA are assayed
using A DNA previously hydrolyzed with
another restriction endonuclease.

= Restriction endonucleases sensitive to Dam
or Dcm methylation are assayed with Lambda
DNA (danr, dcnr), #SD0021. For more
detailed information regarding methylation
effects, see pp.132-138.

Most restriction endonucleases are supplied at a

user-friendly concentration of 10u/pl; a number of

enzymes are also available at high concentration

(HC) — 50u/pl.

Control

Labeled Oligonucleotide Test

Radiolabeled ss and ds oligonucleotides
mixed with an excess of enzyme

Incubated at 37°C for 4 hours
Denatured and separated by PAGE

Band pattern imaged and analyzed

Patterns Typical for:

Pure Contaminated
enzyme

enzyme

ss ds

ss ds

Degradation due
to contamination
with non-specific

ss ds | nucleases

Figure 1.1. Labeled Oligonucleotide (LO) Test.

ss — single-stranded radiolabeled oligonucleotide ds — double-stranded radiolabeled oligonucleotide

Pure enzyme — Fermentas Notl
Contaminated enzyme — competitor’s Not|

www.fermentas.com/research
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Non-specific Nuclease and
Cross-contamination Assay

Varying amounts of restriction endonuclease
(2-20 units) are incubated for 16 hours with 1ug
of substrate DNA under the recommended assay
conditions. After electrophoretic separation of
the DNA fragments, the characteristic banding
patterns are examined for alterations. To pass
the test, the restriction enzyme must yield an
unaltered banding pattern under conditions of up
to 160-fold overdigestion (10 units x 16 hours).
For information regarding restriction enzyme star
activity, see the product description or Certificate
of Analysis supplied with each enzyme.

Ligation and Recleavage Assay

The ligation and recleavage assay tests the
integrity of DNA ends. DNA fragments obtained
after 2-, 10- and 50-fold overdigestion (units/pg
of DNA x hours) are ligated with T4 DNA ligase
and then recut with the same restriction endonu-
clease. Only DNA fragments with intact 5’- and
3'-termini are ligated by T4 DNA ligase, and only
molecules with reconstructed recognition sites
can then be cleaved by the same restriction

Storage and Shipping

All restriction endonucleases should be stored
at -20°C. For Hinlll, storage at -70°C is re-
commended.

During shipment on dry ice, enzymes may
freeze. This does not affect their quality because

1. RESTRICTION ENDONUCLEASES

endonuclease. A restriction enzyme conforms
to the quality criterion if the ligation efficiency
of DNA fragments, generated by digestion with
the restriction endonuclease, does not depend
on the excess of enzyme used for the initial
cleavage of DNA (see¢ above).

The percentage of DNA that can be successfully
ligated and then recleaved is presented for each
restriction enzyme both in its catalog description
and the Certificate of Analysis supplied with each
enzyme.

Blue/White (B/W) Cloning Assay

The Blue/White cloning assay is designed to test
the integrity of DNA ends. pUC57 DNA is digested
at unique sites within the /acZ reporter gene with
10 units of a restriction enzyme in its optimal
buffer. After a 16 hour incubation, the plasmid
DNA is recircularized by ligation and transformed
into E.coli XL1-Blue competent cells. The cells
are then plated onto X-Gal/IPTG/Amp agar. An
intact /acZ gene will give rise to a blue colony.
If the termini of the linearized pUC57 are altered
by contaminating exodeoxynucleases, the lacZ
reading frame is interrupted, which results in the

all Fermentas enzymes are 100% active after at
least three freeze-thaw cycles.

For 24-48 hour delivery, enzymes may be shipped
on blue ice since their quality is not affected by
short exposure to +4°C.

PureExtreme™ Quality Guarantee

appearance of white colonies. The higher the ratio
of blue to white colonies, the higher the quality of
restriction enzyme. An enzyme conforms to this
quality criterion if the number of white colonies
does not exceed 3%. Details of the assay are given
in the Certificate of Analysis of each product. The
test is applicable for enzymes recognizing unique
sites within the /acZ reporter gene, and for those
lacking recognition sites in pUC57. In the latter
case, the assay is performed with the mixture
of pUC57/Hindlll, puUC57/Pstl and pUC57/Eco32I
DNA fragments representing three different
types of termini (3’-overhang, 5’-overhang and
blunt ends).

Bulk quantities & custom formulations available on request
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Guide to Properties of Restriction Endonucleases
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Fermentas restriction enzyme icons are designed as a guide for the selection of optimal conditions
for your restriction digestion.

Five Buffer System. Letters in the buffer icon indicate the buffer recommended for each restriction
enzyme. They correspond to the codes of the Five Buffer System: B (blue), G (green), O (orange), R
(red), Tango™ (yellow), respectively. Enzymes indicated by the “Unique” icon require a special buffer,
which is supplied with the enzyme (see p.122).

Additives. Indicated additives should be used in the 1X reaction mixture to obtain the stated activity.
Solutions of S-adenosylmethionine and oligonucleotides are supplied in separate vials. DTT (#R0861)
is available separately.

Incubation Temperature. Indicates the optimal incubation temperature in °Celsius.

Ligation Efficiency. Indicates the ligation efficiency of DNA fragments generated by digestion with
the restriction endonuclease (see conditions on p.21).

Star Activity. Restriction enzyme may exhibit star activity under the conditions described (see
p.131).

Sensitive to Dam, Dcm or CpG Methylation. DNA cleavage by the restriction endonuclease is
blocked or impaired by Dam, Decm or CpG methylation of the target sequences (see pp.133-135).

Sensitive to Overlapping Dam, Dcm or CpG Methylation. The target site may be methylated
in certain sequence contexts (overlapping methylation). This will result in blocked or impaired DNA
cleavage (see pp.133-138).

Thermal Inactivation. Indicates thermal inactivation of the enzyme at 65°C or 80°C in 20min

(seep.123).

Indicates that only small amounts of restriction endonuclease (up to 10 units) can be inactivated
at 80°C in 20min.

High Concentration. Indicates that the enzyme is available at a high concentration (50u/ul).

Genome Qualified. Indicates that the restriction enzyme cleaves agarose-embedded DNA during
megabase mapping of chromosomes. Handling of native DNA of this size in solution is often difficult
due to double-stranded breaks introduced by mechanical DNA shearing. To avoid this problem, DNA
is usually embedded into agarose plugs prior to digestion. Digested DNA is analyzed by pulsed field
gel electrophoresis (PFGE).

Recombinant Enzyme. Indicates that the restriction enzyme has been purified from recombinant
E.coli designed to overexpress this enzyme.

Blue/White Certified. Indicates that the restriction enzyme was tested by the Blue/White cloning
assay (seep.21).

FastDigest™ Enzyme. Indicates the availability of a special formulation of the enzyme for fast diges-
tion (see p.2).

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research
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Guide to Properties of Restriction Endonucleases

Classification of Restriction Endonucleases

Restriction endonucleases are enzymes that rec-
ognize specific nucleotide sequences and cleave
DNA molecules precisely at a distinct position,
either within or outside their recognition site,
generating DNA with “sticky” ends (with 5’- or
3’-overhang) or “blunt” ends.

The phenomenon of host specificity was first
observed by Luria and Human in the early 1950s
(1). Nearly a decade later, Arber and Dussoix
predicted its molecular basis (2). They proposed
that host specificity is based on a two-enzyme
system: a restriction enzyme, which recognizes
specific DNA sequences and cleaves foreign DNA
upon its entrance into the bacterial cell, and a
modification enzyme (methyltransferase), which
protects the host DNA from degradation by its
own restriction endonuclease. Both restriction
endonuclease and modification methyltransfer-
ase recognize the same nucleotide sequence and
together they form a restriction-modification
(R-M) system.

Product Entry Guide
1 2

Bcul (Spel)

55’...Aic TAGT.3 6
3.TGATCIAS
7
#ER1251 8400u
Supplied with:
10X Buffer Tango™ 1ml
#ER1252 2000u
Supplied with:
10X Buffer Tango™ 1ml
FastDigest™ Bcul (seep.2)
#ER1254 50 reactions
Supplied with:
10X FastDigest™ Buffer Iml
10
Ad2 DNA

0.7% agarose

Lambda ®X174 M13mp18/19 pBR322
0 0 0 0

pUC18/19  puC57

R-M systems have been classified into four types
(I, I, IIr'and V), depending on the complexity of their
structure, cofactor requirements and substrate
specificity (3). Most characterized and frequently
used restriction enzymes are type Il. These
restriction-modification systems are widespread
among bacteria and have also been isolated from
phages, Archaea and viruses of eukaryotic algae.
These enzymes recognize specific 4-8 bp long
DNA sequences. For most nucleotide sequences,
more than one enzyme is known that recognizes
that sequence. According to the nomenclature of
restriction endonucleases, restriction enzymes
with a unique specificity which have been disco-
vered first are called prototypes. Subsequently
discovered enzymes with the same specificity
are called isoschizomers, which may differ in
site preferences, reaction conditions, as well as
in their sensitivity to methylation and star activity.
To meet specific experimental goals, particular
isoschizomers can be used. Restriction enzymes

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™.

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Bcul is supplied in storage buffer:

10mM Tris-HCI (pH 7.5 at 25°C), 300mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% glycerol.

that recognize the same nucleotide sequence, but
cleave DNA at different positions, are called neo-
schizomers. Type Il enzymes may cleave a DNA
sequence either within the recognition site, or ata
specified position up to 20 base pairs outside.
Fermentas, a leading global manufacturer of
restriction enzymes, currently offers 188 restric-
tion enzymes.

References

1. Luria, S.E., Human, M.L., A nonhereditary, host-induced
variation of bacterial viruses, J. Bacteriol., 64, 557-569,
1952.

2. Arber, W., Dussoix, D., Host specificity of DNA producted by
Escherichia Coli. 1. Host controlled modification of bacte-
riophage lambda, J. Mol. Biol., 5, 18-36, 1962.

3. Roberts, R.J., etal.,Anomenclature for restriction enzymes,
DNA methyltransferases, homing endonucleases and their
genes, Nucleic Acids Res., 31, 1805-1812, 2003.

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 0-20  20-50 = 100 0-20

Ligation and Recleavage

After 50-fold overdigestion with Bcul, more than
80% of the DNA fragments can be ligated and
more than 90% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: never overlaps — no effect.

EcoKI: may overlap — effect not determined.
EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 10 units of enzyme are required for
complete digestion of 1ug of agarose-embedded

17 Adenovirus-2 DNA in 16 hours.

pTZ19R/U
0 0

Restriction endonuclease.

Its prototype.

Icons. For more information see p.22.

Relative enzyme activity (%) in Five Buffer System.

* — Star activity appears at a greater than 5-fold
overdigestion (5 units x 1 hour).

NR — buffer is not recommended, because of high star
activity.

5 Recognition sequence and the cleavage sites.

B WD -

Note
Assayed using Adenovirus-2 DNA.

pBluescriptlKS(-/+)  pBluescriptlISK(-/+)  pACYC177 pACYC184 Ad2
1 1

0 0 3

6 Electrophoretic pattern of cleavage products.

7 Catalog number.

8 Number of enzyme activity units in package.

9 FastDigest™ restriction endonuclease, see p.2.

0 DNA substrate and concentration of gel.

1 Other important information about specific enzyme
features.

12 Number of recognition sites in the phage or

plasmid DNA.

Bulk quantities & custom formulations available on request
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Aarl Unigue 0go | 37 o2

s.caAccTGC (N),l.3
3.6TGGACG N),.5

#ER1581 25u
Supplied with:
10X Buffer Aarl 1ml
10X Buffer Tango™ 1ml
50X oligonucleotide 254
#ER1582 125u
Supplied with:
10X Buffer Aarl 1ml
10X Buffer Tango™ Iml

50X oligonucleotide 2x25pl
A DNA
1.0% agarose
Lambda  ®X174 M13mpl18/19 pBR322
12 0 0 0
Aasl (Drdl)

Concentration

1-3u/l

Conditions for 100% Activity

[1X Buffer Aarl] + oligonucleotide:

[120mM Bis-Tris Propane-HCI (pH 6.5 at 37°C),
10mM MgCl,, 100mM KCl, 0.1mg/ml BSA] +
1pM of oligonucleotide (see Note).

Incubate at 37°C.

Storage Buffer

Aarl is supplied in:

10mM potassium phosphate (pH 7.4 at 25°C),
100mM KCI, 1mM EDTA,

7mM 2-mercaptoethanol, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 10-fold overdigestion with Aarl, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.136).

puC18/19  pUC57  pTZI9RM

pBluescriptlIKS(-/+)
0 0 0 0

N ER S TN

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
NR NR 0-20  0-20 NR 50-100

EcoKI: never overlaps — no effect.
EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
digestion of 1ug of agarose-embedded A DNA
in 16 hours.

Note
= For cleavage with Aarl at least two copies of
its recognition sequence are required.
= Inclusion of 1uM oligonucleotide with the Aarl
recognition sequence in the reaction mixture
significantly improves cleavage of DNAS,
especially of those with a single Aarl site. Still,
a complete cleavage of some substrates with
Aarl is difficult to achieve.
Greater than 10-fold overdigestion with Aarl
may result in star activity.
Aarl may remain associated with the cleaved
DNA. This may cause DNA band shifting
during electrophoresis. To avoid atypical DNA
band pattern, use the 6X Loading Dye & SDS
Solution (#R1151) for sample preparation or
heat the digested DNA in the presence of SDS
prior to electrophoresis.

pACYC184

pBluescriptlISK(-/+)
0 0

pACYC177
0

Activity in Five Buffer System, %
G 0 R Tango 2X Tango

20-50  0-20 0-20 50-100*  0-20

* Star activity appears at a greater than 5-fold overdigestion (5u x 1h)

5.GACNNNNINNGTC.3 Concentration Methylation Effects
3.CTGNNINNNNCAG.5 10u/ul Dam: never overlaps — no effect.
Conditions for 100% Activit Dem: never overlaps — no effect.

#ERl/?Zdl , 300u 1X Buffer B: Y CpG: may overlap — cleavage impaired (p.136).
Supplied with: : .
1g§p B/uﬁevrwB - 10mM Tris-HCI (pH 7.5 at 37°C), EcoKI: never overlaps — no effect.
10X Buffer Tango™ il 10mM MgCl, and 0.1mg/ml BSA. EcoBI: never overlaps — no effect.

HER1722 15004 Incubate at 37°C. D(g_est/on of_Agarose—embedded DNA
Supplied with: Storage Buffer Minimum 5 units of the enzyme are required for
gi gﬁgg TBango"“‘ m Aasl is supplied in: compleFe digestion of 1pg of agarose-embedded

10mM Tris-HCI (pH 7.5 at 25°C), 100mM Kcl, A DNAin 16 hours.
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Note
50% (v/v) glycerol. Greater than 10-fold overdigestion with Aasl may
Ligation and Recleavage result in star activity.
ADNA - Atter 10-fold overdigestion with Aasl, more than
0.7% agarose .
95% of the DNA fragments can be ligated and
recut.
Lambda ®X174 M13mpl18/19 pPBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
3 1 1 2 2 2 2 2 2 1 1
www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research
Recommended Requires Requires Incubation (—=m Ligation Star Sensitivity to
Tangu Buffer 0Tt DTT m SAM Temperature Efficiency Activity w Dam Methylation
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Aatll Tangol 37° F5on CG |Acd /4

5.G ACG TJ/C...3’ Concentration
s.cltTecac.s 10u/yl
nditions for 100% Activi
#ER0991 300U 10)‘() Bdﬁt o 00% Activity
Supplied with: urrer fango .
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
#ER0992 1500u 0.1mg/ml BSA.
Supplied with: o
10X Buffer Tango™ ml Incubate at 37°C.
Storage Buffer
Aatll is supplied in:
10mM Tris-HCl (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
. DNA
0.7% agarose
Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
10 1 0 1 1 1 0 0

Accl

Fermentas enzyme Xmil, p.118

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 20-50 0-20  0-20 100 20-50 =

Ligation and Recleavage

After 50-fold overdigestion with Aatll, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKl: never overlaps — no effect.

EcoBl: may overlap — no effect (p.138).

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

pACYC184

pBluescriptlISK(-/+)
0 0

pACYC177
1

Accll

Fermentas enzyme Bsh1236l, p.45

Acclll

Fermentas enzyme Kpn2| (different sensitivity to methylation), p.80

O@G™ RS

Acc65I (Kpnl*)

* Unlike Kpnl, Acc65I produces DNA Concentration

fragments with a 4-base 5’-extension 10u /uI
seleTAaccy Conditions for 100% Activity
s.ccartTcles 1X Buffer O:

50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,

#ER0901 1000u
Supplied with: 100mM NaCl and 0.1mg/ml BSA.
10X Buffer O m Incubate at 37°C.
10X Buffer Tango™ 1ml Storage Buffer
#ER0902 5000u Acc65l is supplied in:
Supplied with: 10mM Tris-HCI (pH 7.4 at 25°C), 200mM KCl,
10K Buffer0 2l 1mM DTT, 1mM EDTA, 0.2mg/ml BSA and
10X Buffer Tango Iml
50% (v/v) glycerol.
A DNA
0.7% agarose
Lambda  ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
2 0 1 0 1 1 1 1

AccB7I

Fermentas enzyme Van91l, p.114

Activity in Five Buffer System, %
G 0 R Tango 2X Tango

20-50 (4000 20-50 20-50 50-100

Ligation and Recleavage

After 50-fold overdigestion with Acc65I, approxi-

mately 95% of the DNA fragments can be ligated

and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: may overlap — cleavage impaired (p.134).
CpG: may overlap — cleavage impaired (p.136).
EcoKl: never overlaps — no effect.

EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

B
0-20

pACYC177  pACYC184

pBluescriptlISK(-/+)
1 0 0

Acil

Fermentas enzyme Ssil, p.108

Acll

Fermentas enzyme Psp14061, p.98

Acsl

Fermentas enzyme Xapl, p.115

Acul

Fermentas enzyme Eco571, p.64

Acyl

Fermentas enzyme Hinll, p.74

High
Concentration

Genome
Qualified

Sensitivity to
CpG Methylation

Y88 | Thermal
Inactivation

Enzyme

Bulk quantities & custom formulations available on request

Recombinant

Blue/White
Certified

25
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Adel (Dralll)

Activity in Five Buffer System, %

B G 0 R Tango 2X Tango
0-20 [MGOM 20-50 100  100¢  20-50
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h).
Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.136).
EcoKl: may overlap — effect not determined.
EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 10 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

Note
Greater than 20-fold overdigestion with Adel
may result in star activity.

pBluescriptliSK(-/+)  pACYC177  pACYC184
1 1

0

5.CACNN N\LG T G.3 Concentration
3.6TGINNNCACS 10u/yl
. 0 .
4ER1231 5000 Condf/ftlogg for 100% Activity
Supplied with: 1XBu er‘ :
10X Buffer G iml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgcCl,,
10X Buffer Tango™ ml 50mM NaCl and 0.1mg/ml BSA.
#ER1232 2500u Incubate at 37°C.
n fgﬁpBlieg W/’éhr - Storage Buffer
uffer m . s
(L/u) 10X Buffer Tango™ 1ml Adel is Sl_JppHEd n:
< 10mM Tris-HCl (pH 7.5 at 25°C), 300mM KCl,
I.I_IJ 1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
O 50% (v/v) glycerol.
= Ligation and Recleavage
) o ADNA After 10-fold overdigestion with Adel, more than
% OG0 8006 of the DNA fragments can be ligated and
it more than 90% of these can be recut.
% Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
o 10 1 1 0 0 0 1 1
|_
O
o Afa| Fermentas enzyme Csp6 (different cleavage position) p.58 and Rsal, p.101
|_
9 Afel Fermentas enzyme Eco47l1l, p.63
o
= AflII Fermentas enzyme BspTl, p.51

Agel

Fermentas enzyme BshTl, p.46

Ahalll

Fermentas enzyme Dral, p.59

Anhd|

Fermentas enzyme Eam1105/, p.60

Ajil (Btrl)

s.cAcleTC3
3.6 Talcaa.s

Concentration
Su/l

Conditions for 100% Activity

1X Buffer Ajil:

10mM Bis-Tris Propane-HClI (pH 6.5 at 37°C),
10mM MgCl,, 100mM KCl and 0.1mg/ml BSA.
Incubate at 37°C.

Storage Buffer

Ajil is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 50-fold overdigestion with Ajil, approxi-
mately 80% of the DNA fragments can be
ligated. No more than 50% of these can be recut
due to the asymmetric recognition sequence of
Ajil. The remaining uncleaved ligation products
may be cut by Aatll and Eco72! (PmaCl).

#ER1941
Supplied with:
10X Buffer Ajil Iml
10X Buffer Tango™ Iml

200u

A DNA
0.7% agarose

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U
17 0 0 0 0 0 0

www.fermentas.com  www.fermentas.com/doubledigest

26 m Requires Incubation
SAM Temperature

Recommended Requires
Tango) 5. rer 01T oy

pBluescriptlIKS(-/+)
0

(—=m Ligation

Efficiency

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango

NR NR 20-50* NR NR 20-50*
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h).

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — cleavage blocked
(p.135).

EcoKI: may overlap — effect not determined.

EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme is required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

Note

Low salt, high glycerol (>5%) concentrations, pH
>8.0 or a large excess of enzyme may result in
star activity.

pACYC177  pACYC184

pBluescriptlISK(-/+)
0 0 0

www.fermentas.com/research

Star

w Sensitivity to
Activity Dam Methylation
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S00114001

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B+SAM G+SAM O+SAM R+SAM Tango+SAM 2X Tango+SAM
0-20 50-100 20-50 G0N 50-100 50-100

5., (MGAA M), TTGE(N) , |.3 Concentration Methylation Effects
3’...T12 (N) CTT (N) AACC (N) , T.5 Su/ul Dam: never overlaps — no effect.
Conditions for 100% Activit Dem: never overlaps — no effect.
#ER1951 100u ) i CpG: may overlap — no effect (p.136).
Supplied with: [1X Buffer R] + SAM: EcoKl: | ffi
e - [10mM Tris-HCI (pH 8.5 at 37°C), co : never overlaps — no effect.
50X SAM o.mi 10mM MgCl,, 100mM KCl and 0.1mg/mi Bsa]  ECOBI: never overlaps —no effect.
10X BufferTango™ Iml

Lambda ®X174 M13mpl18/19
3 1 0

Alel

A DNA
0.7% agarose

pBR322
0

puUC18/19  puCs7

+ 0.01mM S-adenosylmethionine.
Incubate at 37°C.

Storage Buffer

Ajul is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 50-fold overdigestion with Ajul, more than
90% of the DNA fragments can be ligated, but
none of these can be recut due to the methyla-
tion of the recognition sequence by this enzyme.

pTZ19R/U
0 0 0

Fermentas enzyme Olil, p.91

pBluescriptlIKS(-/+)
0

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

Note

= A complete cleavage of some substrates with
Ajul is difficult to achieve.

= Ajul concentration is determined by a maxi-
mal cleavage level achieved when no change
in the fragmentation patterns is observed
with the further enzyme increase.

= Ajul produces double-strand cuts on both
sides of the interrupted recognition site. In
certain sequence contexts, the cleavage posi-
tion may be shifted by one base pair. However,
the cleavage position indicated above will
predominate.

pACYC184

pBluescriptlISK(-/+)
0 0

PACYC177
1

Alfl

5.1, (N) GCA (N) TGC (N) , ) .3
3.7, (W) ceT (M) Ace(N) | T.5

R fsamf 3705 Rest| & =

Concentration
1-3u/pl

Conditions for 100% Activity

Activity in Five Buffer System, %
+SAM R+SAM Tango+SAM 2X Tango+SAM

0-20 [EEO0N 0-20 20-50

Methylation Effects
Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.

B

+SAM

+SAM
0-20  0-20

# Espﬁglmm; S0u e [LX Buffer R] + SAM: CpG: . may overlap — no effect (p.136).
10X Buffer R iml [10mM Tris-HCI (pH 8.5 at 37°C), ECOK': never overlaps — no effect.
50K SAM 0.4l 10mM MgCl,, 100mM KCl and 0.1mg/mi BsA]  ECOBI: never overlaps —no effect.
10X BufferTango™ Iml

Lambda ®X174 M13mp18/19
22 0 1

A DNA
1.0% agarose

pBR322
3

puC18/19  puCs7

+ 0.01mM S-adenosylmethionine.
Incubate at 37°C.

Storage Buffer

Alfl is supplied in:

10mM Tris-HCl (pH 7.5 at 25°C), 100mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 20-fold overdigestion with Alfl, approxi-
mately 70% of the DNA fragments can be
ligated, but none of these can be recut due to
the methylation of the recognition sequence by
this enzyme.

pTZ19R/U
0 1 0

pBluescriptlIKS(-/+)
0

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

Note

= A complete cleavage of some substrates with
Alfl is difficult to achieve.

= Alfl concentration is determined by a maximal
cleavage level achieved when no change in
the fragmentation pattern is observed with
the further enzyme increase.

pACYC184

pBluescriptlISK(-/+)
0 3

PACYC177
1

Bulk quantities & custom formulations available on request
Y88 | Thermal High Genome Recombinant Blue/White <Py FastDigest™ 27
Inactivation Concentration Qualified Enzyme Certified

Enzyme

Sensitivity to
CpG Methylation
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5'...\1/ . (N)GAAC(N) STCC (N) 12_13\1/...3 Concentration
3.7, ., (NCTTG(N) AGG(N), .5 1-3u/l
. 0 .

4ER1491 1004 f;gd;rtlog.s for 100% Activity

Supplied with: u er_ :

10X Buffer R ml 10mM Tris-HCl (pH 8.5 at 37°C), 20mM MgcCl,,

10X Buffer Tango™ Iml 100mM KCl and 0.1mg/ml BSA.
#ER1492 500U Incubate at 30°C.

Sum/ieg with: | Storage Buffer

10X Buffer R im ; ] i

10X Buffer Tango™ ml Alol is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage
079 aga?o“;’: After 10-fold overdigestion with Alol, approxi-
’ mately 70% of the DNA fragments can be ligated
and more than 80% of these can be recut.

Methylation Effects
Dam: may overlap — effect not determined.
Dcm: may overlap — no effect.

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
7 0 1 0 0 0 1 1
[y = 3.
Tango)| 37 i

5.A Gle T.3

Concentration
3.7 cle A5 10u/pl
- . .
4ERO01L 600U lC;gd;ft/ogs fO(M '10047 Activity
Supplied with: u er. ango
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
#EROQIZ . 3000u 0.1mg/ml BSA.
upplied with: o
10X Buffer Tango™ 2x1ml Incubate at 37°C.
Storage Buffer

Alul'is supplied in:
10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
1.4% agarose

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
143 24 27 17 16 16 17 17

Alwl

Fermentas enzyme BspP/, p.50

o= e Activity in Five Buffer System, %
ﬂ 30 ' m A @ = B G 0 R Tango 2X Tango
0-20 0-20 0-20 [EGM 20-50 100

CpG: may overlap — cleavage impaired (p.136).
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Note

= Incubation at 37°C results in 20% activity.

= Alol produces double-strand cuts on both
sides from the interrupted recognition site. Its
unique feature is a degenerate cleavage point
on the 3’ side of the recognition sequence (12
or 13 nt away).

= The presence of SAM in the reaction mixture
results in incomplete cleavage with Alol.

= Greater than 10-fold overdigestion with Alol
may result in star activity.

= Alol may remain associated with the cleaved
DNA. This may cause DNA band shifting
during electrophoresis. To avoid an atypical
DNA band pattern, use the 6X Loading Dye &
SDS Solution (#R1151) for sample preparation
or heat the digested DNA in the presence of
SDS prior to electrophoresis.

pACYC184

pBluescriptlISK(-/+)
1 0

PACYC177
0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 0-20 0-20 0-20 100 20-50

Ligation and Recleavage

After 50-fold overdigestion with Alul, approxi-

mately 95% of the DNA fragments can be
ligated and recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: may overlap — blocked (p.138).

pBluescriptlISK(-/+) pACYC177  pACYC184
17 12 13

Supporting Products Fermentas Restriction Endonucleases:
> Dilution Buffer P21 < pyreExtreme™ Quality & Performance

- ek ED_TA’ pHie-0 ) ps69 | Supplied with 10X concentrated buffers:

= 6X Loading Dye & SDS Solution p.336

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

Recommended Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
Tangu Buffer oTT DTT SAM 37 Temperature Efficiency Activity Dam Methylation
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10 B2 o A

Alw21 (HgiAl

A A Concentration
5.6 T GC Tle.3 100/l
3""CT2 ce ? 6.5 Conditions for 100% Activity
1X Buffer O:
4ER0021 5004 50mM Tns-HICI (zH 75 a} 3|7 C), 10mM MgcCl,,
Supplied with: 100mM NaCl and 0.1mg/ml BSA.
10X Buffer O ml Incubate at 37°C.
10X Buffer Tango™ 1ml Storage Buffer
#ER0022 2500u Alw21l is supplied in:
Supplied with: 10mM Tris-HCl (pH 7.4 at 25°C), 300mM NaCl,
10X Buffer O ml
10X B 1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
uffer Tango 1ml
50% (v/v) glycerol.
). DNA
1.0% agarose
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
28 3 3 8 5 5 4 4

ng) 37° RS | Ao

Alw26I (BsmAl)

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2XTango _
0-20 20-50 [B@00% 50-100 20-50 50-100 i

Ligation and Recleavage

After 50-fold overdigestion with Alw21l, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — no effect (p.136).
EcoKl: may overlap — no effect (p.138).
EcoBI: may overlap — effect not determined.

pBluescriptlISK(-/+) pACYC177  pACYC184
4

2 5

Activity in Five Buffer System, %

B G 0 R Tango 2XTango
50-100 100 020 0-20 100 100
5.6TCTCMN),.3 Concentration Ligation and Recleavage
3.cAGAGNI.5 10u/ul After 50-fold overdigestion with Alw26!, more
Conditions for 100% Activity than 95% of the DNA fragments can be ligated
#ER0031 1000u 1X Buffer Tanao™: and recut.
Supplied with: utier fango )
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.
#ER0032 , 5000u 0.1mg/ml BSA. Dcm: never overlaps — no effect.
Supplied with: . .
10X Buffer Tango™ oximl Incubate at 37°C. CpG: may overlap — cleavage impaired (p.136).
Storage Buffer EcoKI: never overlaps — no effect.
Aw261 is supplied in: EcoBl: never overlaps — no effect.
10mM Tris-HCl (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
A DNA
1.0% agarose
Lambda ®X174 M13mpl8/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
37 4 5 3 4 4 2 2 2 5 3
Bulk quantities & custom formulations available on request
Sensitivity to YE__) Thermal High Genome Recombinant Blue/White 7 29
CpG Methylation Inactivation Concentration Qualified Enzyme Certified
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Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 100 0-20 50-100 = 100 = 50-100

% B8 i TARE 1Y

Alwd44l (Apall)

5.@¢lT 6 cac.y Concentration Ligation and Recleavage
s.caccrles 10u/ul After 50-fold overdigestion with Alw44l, more
i+ p) i than 90% of the DNA fragments can be ligated
#ER0041 1000u Conditions fOQ:ZOO/J Activity and more than 95% of these can be recut.
Supplied with: 1X Buffer Tango™:
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.
#Eiggjjzwm 5000u 0.1mg/ml BSA. Dcm: never overlaps — no effect.
10X Buffer Tango™ oxaml Incubate at 37°C. CpG: may overlap — blocked (p.136).
Storage Buffer EcoKI: may overlap — no effect (p.138).
Alwd4l is supplied in: EcoBl: never overlaps — no effect.
10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl, Digestion of Agarose-embedded DNA
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Minimum 5 units of the enzyme are required for
50% (v/v) glycerol. complete digestion of 1ug of agarose-embedded
2 DNA A DNAin 16 hours.

0.7% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
4 1 1* 3 3 3 2 2 2 1 0

* According to our experimental data, Alw44! does not cut M13mp18/19 DNA.
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AlwNI Fermentas enzyme Cail, p.54
Aor13HlI Fermentas enzyme Kpn2l, p.80
Aor51HI Fermentas enzyme Eco47l1l, p.63

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
00 2050 020 0-20 20-50  0-20

) ER ™ TS IS

5.6 G G c cle.3 Concentration Methylation Effects
s.clcceea.s 10u/pl Dam: never overlaps — no effect.
Conditions for 100% Activit Dcm: may overlap — cleavage impaired (p.134).
#Esm?ldl . 3000u 1X Buffer B: Y CpG: may overlap — cleavage impaired (p.136).
upplied with: . .
10X Buffer B 2dmi 10mM Tris-HCI (pH 7.5 at 37°C), 10mM Mgcl,  ECOKL never overlaps — no effect
10X Buffer Tango™ ml and 0.1mg/ml BSA. EcoBI: never overlaps — no effect.
4ER1412 5¢3000U Incubate at 37°C. D('g_estion ongarose—embedded DNA
Supplied with: Storage Buffer Minimum 5 units of the enzyme are required for
18§ E:g:: %ngow me Apal is supplied in: compIeFe digestion of 1ug of agarose-embedded
@/ 10mM Tris-HCI (pH 7.4 at 25°C), 50mM Nacl, A DNAin 16 hours.
FastDigest™ Apal (seep.2) 1mM DTT, ImM EDTA, 0.2mg/ml BSA and Note
#ER1414 100 reactions 50% (v/v) glycerol. Incubation at 30°C results in a 2-fold increase
Supplied with: . . i Wi
10X FastDigest™ Buffer 1ml L/gatlon and Rec,eavage In activiy.

0 axaE’ONS‘é After 50-fold overdigestion with Apal, more than
e 95% of the DNA fragments can be ligated and
recut.

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
1 0 0 0 0 1 0 1 1 0 0

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

30 Recommended Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
Tangu Buffer oTT DTT SAM 3 Temperature Efficiency Activity Dam Methylation



BNSS, 1. RESTRICTION ENDONUCLEASES

Product Description

ApaLI Fermentas enzyme Alw44| (different sensitivity to methylation), p.30

Apol Fermentas enzyme Xapl, p.115 I_ : i
Ascl Fermentas enzyme Sgsl, p.106

Asel Fermentas enzyme V/spl, p.114

Aspl Fermentas enzyme Psy/, p.100

As p700| Fermentas enzyme Pdml, p.94

AS p7 18' Fermentas enzymes Acc65l, p.25 and Kpnl (different cleavage position and different sensitivity to methylation), p.80
AspEl Fermentas enzyme Eam11051, p.60

AspHI Fermentas enzyme Alw21l, p.29

ASU | Fermentas enzyme Cfri13l, p.56

ASU | | Fermentas enzyme Bsp119l, p.47

Aval Fermentas enzyme Eco88l, p.66

Aval | Fermentas enzyme Eco47l, p.63

Aval | | Fermentas enzyme Mph1103I, p.85

AVi | | Fermentas enzyme Nsbl, p.91

AVfl | Fermentas enzyme XmaJl, p.117

Bal | Fermentas enzyme Mlsl, p.84

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50* 100 20-50 50-100* 100*  50-100

* Star activity appears at a greater than 5-fold overdigestion (5u x 1h).

e 7" e | A =

s.GleaTccC.s Concentration Ligation and Recleavage
y.ccTacles 10u/pl After 50-fold overdigestion with BamHI, more
#ER0051 4000u 50u/pl, HC than 95% of the DNA fragments can be ligated
Supplied with: Condlitions for 100% Activity and recut.
T S 1X Buffer BamHI: Methylation Effects
HER0052 5x4000U 10mM Tris-HCl (pH 8.0 at 37°C), 5mM MgCl,, Dam: completely overlaps — no effect (p.133).
Supplied with: 100mM KCl, 0.02% Triton X-100, Dcm: may overlap — no effect (p.134).
10X Buffer BamHI axaml 1mM 2-mercaptoethanol and 0.1mg/ml BSA. CpG: may overlap — no effect (p.136).
10X Buffer Tango™ 1ml Incubate at 37°C. EcoKI: never overlaps — no effect.
#ER0053 HC, 20000u Storage Buffer EcoBl: never overlaps — no effect.
smeowt . BamHi is supplied in: Digestion of Agarose-embedded DNA
10X Buffer Tango™ ml 10mM Tris-HCl (pH 7.4 at 25°C), 200mM NaCl, ~ Minimum 5 units of the enzyme are required for
A@T gastDig est™ BamHl (seep2) 1mM DTT, 0.1mM EDTA, 0.15% Triton X-100, complete digestion of 1ug of agarose-embedded
) o .
#ERO054 200 reactions - aga?oliﬁ 0.2mg/ml BSA and 50% (v/v) glycerol. A DNA in 16 hours.
Supplied with: Note
10X FastDigest™ Buffer  1ml Low salt, high glycerol (>5%) concentrations,

pH >8.0 or a large excess of enzyme may result
in star activity.

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucCs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
5 0 1 1 1 1 1 1 1 1 1

Banl Fermentas enzyme BshN|, p.46

Banll Fermentas enzyme Eco24l, p.61

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High . Genome . Recombinant . Blue/White
CpG Methylation (65 Inactivation Concentration ,r Qualified @ Enzyme = Certified

31




%)
Ll
(9p)]
<C
L
—I
&)
-)
=
o
o
=
Ll
=
Q
|_
Q
o
|_
(D]
L
o
i

32

&Q Fermentas

LIFE SCIENCES

Tangol 37° 5| } 1

Baul (Bsil)

s.claceacys Concentration
3.¢6TecTles 10u/pl
. 0 .
4ER1841 200U f)?gdflftlogs fO{'M _1004; Activity
Supplied with: urrer fango
10X Buffer Tango™ iml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.
Incubate at 37°C.
Storage Buffer

Baul is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI,
1mM DTT, ImM EDTA, 0.15% Triton X-100,
0.2mg/ml BSA and 50% (v/v) glycerol.

A DNA
0.7% agarose

Lambda  ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U

pBluescriptlKS(-/+)
8 2 0 3 3 3 2 2

Bbel

Fermentas enzyme Ehel (different cleavage position), p.70

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 50-100 0-20 50-100 = 100 50-100

Ligation and Recleavage

After 50-fold overdigestion with Baul, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — no effect.
EcoKI: may overlap — effect not determined.
EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

pBluescriptlISK(-/+) pACYC177  pACYC184
2 5

1

BbrPI

Fermentas enzyme Eco72l, p.65

Bbsl

Fermentas enzyme Bpil, p.38

Bbul

Fermentas enzyme Pael, p.92

Bbvl

Fermentas enzyme BseX|, p.44

Bbvl

Fermentas enzyme Bpil, p.38

BciVi

Fermentas enzyme Bful, p.36

3ol AGEBENS e

5.T.GATCA.Z Concentration
3.ACTAGIT.S 10u/pl
. . ..

#ERO72L 1000u f)?gdf/ftm? for 100% Activity

Supplied with: u er. )

10X Buffer G ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgcCl,,

10X Buffer Tango™ iml 50mM NaCl and 0.1mg/ml BSA.
4ERO722 5000u Incubate at 55°C.

Suppliegf with: | Storage Buffer

10X Buffer G 2x1m ; i ine

10X Buffer Tango™ iml Bell is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA (dam")
0.7% agarose

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U

pBluescriptlKS(-/+)
8 0 0 0 0 0 0 0

www.fermentas.com  www.fermentas.com/doubledigest

Recommended Requires m Requires Incubation (—=mm Ligation
Tangu Buffer oTT DTT SAM 37 Temperature

Efficiency

20-50 [EGOM 20-50 20-50  100* 100
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h).

Ligation and Recleavage

After 10-fold overdigestion with Bcll, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: completely overlaps — blocked (p.133).
Dcm: never overlaps — no effect.

CpG: never overlaps — no effect.

EcoKI: never overlaps — no effect.

EcoBl: may overlap — blocked (p.138).

Note

= Incubation at 37°C results in 50% activity.

= Greater than 15-fold overdigestion with Bell
may result in star activity.

= Assayed using A DNA (dam-) (#SD0021).

www.fermentas.com/research

pBluescriptlISK(-/+) pACYC177  pACYC184
0 0 0
Star w Sensitivity to

Activity Dam Methylation



‘ISC) 1SO

S00119001

Benl (Caull)

G Concentration
s.ccleea.s 10u/pl
3.6 ¢ glc c.s

Conditions for 100% Activity

¢ 1X Buffer Tango™:

HER0061. 1000u igmm ms-acetate (gg 7§ |2t 37°C), ;
Supplied with: mM Mg-acetate, 66mM K-acetate an
10X Buffer Tango™ ml 0.1mg/ml BSA.

Incubate at 37°C.

#ER0062 5000u
Supplied with: Storage Buffer
10X Buffer Tango™ 2ximl Benl is supp”ed in:

10mM potassium phosphate (pH 7.4 at 25°C),
200mM NaCl, 1mM EDTA,
7mM 2-mercaptoethanol, 0.2mg/ml BSA and

ADNA  50% (v/v) glycerol.
1.4% agarose

lambda ®X174 M13mpl8/19  pBR322  pUCI8/19  pUCS7  pTZI9R/U  pBluescriptlIKS(-/+)
6

114 1 4 10 7 7 5

Bcul (Spel)
s.AlcTAGT.Y Concentration
3. TGATCIAS 10u/pl
Conditions for 100% Activity
#ER1251 400u
Supplied with: 1X Buffer_ Tango™:
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
#ER1252 2000u 0.1mg/mi BSA
Supplied with: ! o
@,10)( Buffer Tango™ 1ml Incubate at 37°C.
( FastDigest™ Bcul (seep.2) Storage Buffer

Bcul is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 300mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

#ER1254 50 reactions

Supplied with:
10X FastDigest™ Buffer Iml

Ad2 DNA
0.7% agarose

Lambda ®X174 M13mpl8/19 pBR322 pUCI8/19  pUCS7  pTZI9R/U  pBluescriptlKS(-/+)
0 0 0 0 0 0 0 1

Sensitivity to

Vs ) Thermal High . Genome . Recombinant
CpG Methylation Inactivation Concentration ,r Qualified @ Enzyme

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 50-100 50-100 50-100 = 100 = 50-100

Ligation and Recleavage

After 10-fold overdigestion with Bcnl, more than
80% of the DNA fragments can be ligated in a
reaction mixture containing 20-40u of T4 DNA
Ligase/1pg of fragments.

More than 95% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — cleavage impaired
(p.135).

EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

pBluescriptlISK(-/+) pACYC177  pACYC184
6 6 10

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 0-20  20-50 = 100 0-20

Ligation and Recleavage

After 50-fold overdigestion with Bcul, more than
80% of the DNA fragments can be ligated and
more than 90% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: never overlaps — no effect.

EcoKI: may overlap — effect not determined.
EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 10 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
Adenovirus-2 DNA in 16 hours.

Note
Assayed using Adenovirus-2 DNA.

pBluescriptliSK(-/+)  pACYC177 pACYC184  Ad2
1

0 0 3

Bulk quantities & custom formulations available on request

Blue/White
Certified

33
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LIFE SCIENCES

INE S
o3 a1 B Activity in Five Buffer System, %
Bdal G ISAMIED I7l]"/n| ;E _ BK‘SF/EM Goo Ououy Rygay 1aNQO,,, 2X Tango,,,

5.1, (N) TGA (N) TcA(N) ,|.3

#ER1961 50u
Supplied with:
10X Buffer G Iml
50X SAM 0.1ml
10X BufferTango™ Iml
Lambda ®X174 M13mpl18/19
28 4 7

Bfal

3.1, (M) acT () acT(N) 1.5

A DNA (dam-)
0.7% agarose

pBR322
4

puUC18/19

Concentration
1-3u/ul

Conditions for 100% Activity

[1X Buffer G] + SAM:

[20mM Tris-HCI (pH 7.5 at 37°C),

10mM MgCl,, 50mM NaCl and 0.1mg/ml BSA]
+ 0.05mM S-adenosylmethionine.

Incubate at 30°C.

Storage Buffer

Bdal is supplied in:

10mM potassium phosphate (pH 7.4 at 25°C),
100mM NaCl, ImM EDTA,

7mM 2-mercaptoethanol, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 10-fold overdigestion with Bdal, more than
70% of the DNA fragments can be ligated, but
none of these can be recut due to the methyla-
tion of the recognition sequence by this enzyme.

puUC57  pTZ19R/U

pBluescriptlIKS(-/+)
2 2 2 2

Fermentas enzyme FspBl, p.72

0-20  20-50 50-100* 50-100
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h)

Methylation Effects

Dam: may overlap — blocked (p.133).
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Note

= Incubation at 37°C results in 30% activity.

= Requires S-adenosylmethionine for activity. A
complete cleavage of some substrates with
Bdal is difficult to achieve.

= Bdal concentration is determined by a maxi-
mal cleavage level achieved when no change
in the fragmentation patterns is observed
with the further enzyme increase.

= Bdal produces double-strand cuts on both

sides of the interrupted recognition site. In

certain sequence contexts, the cleavage posi-

tion may be shifted by one base pair. However,

the cleavage position indicated above will

predominate.

Greater than 40-fold overdigestion with Bdal

may result in star activity.

Bdal may remain associated with the cleaved

DNA. This may cause DNA band shifting

during electrophoresis. To avoid an atypical

DNA band pattern, use the 6X Loading Dye &

SDS Solution (#R1151) for sample preparation

or heat the digested DNA in the presence of

SDS prior to electrophoresis.

= Assayed using A DNA (danr) (#SD0021).

pACYC184

pBluescriptlISK(-/+)
2 6

PACYC177
3

Supporting Products

Fermentas Restriction Endonucleases:

= Dilution Buffer
= 0.5M EDTA, pH 8.0
= 6X Loading Dye & SDS Solution

www.fermentas.com  www.fermentas.com/doubledigest

Recommended
Tango) 5. rer DTT

1T Requires

p.121
p.369
p.336

Requires Incubation
SAM Temperature

= PureExtreme™ Quality & Performance
= Supplied with 10X concentrated buffers:

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

(—=m Ligation

Efficiency

www.fermentas.com/research

Star w Sensitivity to
Activity Dam Methylation



‘ISD 1SO

S00114001

5.ACTGGGN),U.3
s.Teacccm,ls

#ER1591 50u
Supplied with:
10X Buffer Tango™ Iml
3X Bfil Stop Solution 0.5ml
#ER1592 250u
Supplied with:
10X Buffer Tango™ 1ml

3X Bfil Stop Solution 0.5ml

A DNA
0.7% agarose

Lambda  ®X174 M13mpl18/19 pBR322
4 0 1 5

Bfml (Sfel)

5.clT Pu Py A G.3
3..G A Py Pu TlC.5

#ER1161 200u
Supplied with:
10X Buffer Tango™ Iml
#ER1162 1000u
Supplied with:
10X Buffer Tango™ Iml

A DNA
1.0% agarose

Lambda  ®X174 M13mpl18/19 pBR322
38 6 7 4

Sensitivity to Thermal .
CpG Methylation Al Inactivation HC

puC18/19 pucs7

puC18/19 pucs7

1. RESTRICTION ENDONUCLEASES

Concentration

1-3u/l

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Termination of Digestion Reaction

Do not attempt to stop a digestion reaction
by adding EDTA (see Note). If no further enzy-
matic manipulations with the digested DNA are
required, use Stop Solution containing SDS or
Bfil Stop Solution to terminate the reaction by
incubating at 65°C for 10min. If the digested
DNA is to be used in down-stream manipula-
tions, inactivate Bfil by incubating at 65°C for
20min.

3X Bfil Stop Solution (supplied with)
(Warm up, to ensure the solution is homoge-
neous before use.)

0.6% SDS, 0.05% bromophenol blue and
50% glycerol.

Storage Buffer

Bfil is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 100mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pTZ19R/U
2 2 2

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Bfml is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 100mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pTZA9R/U
4 4 6

pBluescriptlIKS(-/+)
2

pBluescriptlIKS(-/+)
6

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 20-50 0-20  0-20 100 0-20

Ligation and Recleavage

After 10-fold overdigestion with Bfil, more than
40% of the pBR322 DNA fragments can be
ligated and more than 90% of these can be
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: never overlaps — no effect.

EcoKl: may overlap — effect not determined.
EcoBI: may overlap — effect not determined.

Note

= Bfil is the only known restriction endonu-
clease that cleaves DNA specifically both in
the presence and absence of Mg?* ions in
the reaction mixture (Sapranauskas, R., et al.,
J.Biol.Chem., 275, 30878-30885, 2000).

= Chelating of Mg?* ions by EDTA does not
inhibit Bfil activity and may cause non-spe-
cific products. The non-specific cleavage
increases at temperatures over 37°C.

= Creater than 40-fold overdigestion with Bfil
may result in star activity.

PACYC184

pBluescriptlISK(-/+)
2 3

PACYC177
1

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 50-100 0-20  0-20 100 20-50

Ligation and Recleavage

After 50-fold overdigestion with Bfml, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Note

Low salt, high glycerol (>5%) concentrations,
pH >8.0 or a large excess of enzyme may result
in star activity.

pACYC184

pBluescriptlISK(-/+)
6 1

pACYC177
1

Bulk quantities & custom formulations available on request

High . Genome . Recombinant
Concentration ,r Qualified @ Enzyme

Py FastDigest™
Enzyme

Blue/White
Certified

35
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= Fermentas

LIFE SCIENCES

Bfrl Fermentas enzyme BspTl, p.51

BfrBI

Fermentas enzyme Mph1103I (different cleavage position), p.85

Bful (Bcivi)

5.6 TATCCMNI|.3
3.CATAGGN)./.5

#ER1501 100u
Supplied with:
10X Buffer Bful Iml
10X Buffer Tango™ Iml
#ER1502 500u
Supplied with:
10X Buffer Bful 1ml
10X Buffer Tango™ 1ml

A DNA
0.7% agarose

Lambda  ®X174

M13mp18/19 pBR322
26 4 0

2

BfuAl

puC18/19  puCs7

Concentration
Su/pl

Conditions for 100% Activity

1X Buffer Bful:

50mM Tris-acetate (pH 7.9 at 37°C),
15mM Mg-acetate, 100mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Bful is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 300mM NaCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pTZ19R/U
2 2

Fermentas enzyme Bvel, p.54

pBluescriptlIKS(-/+)
2

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
NR NR 0-20  0-20 NR  50-100*

* Star activity appears at a greater than 5-fold overdigestion (5u x 1h)
Ligation and Recleavage

After 5-fold overdigestion with Bful, more than
80% of the DNA fragments can be ligated in a
reaction mixture containing 20-40u of T4 DNA
Ligase/1ug of fragments and 10% PEG. More
than 90% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: may overlap — no effect (p.134).
CpG: may overlap — no effect (p.136).
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

Note
Greater than 5-fold overdigestion with Bful may
result in star activity.

pPACYC184

pBluescriptlISK(-/+)
2 0

pPACYC177
1

BfuCl

Mbol (different sensitivity to methylation), p.83

Fermentas enzymes Bsp143|, p.48, Dpnl (different cleavage position and different sensitivity to methylation), p.59 and

5. GCCNNNNINGGC.3
3.CGEGNINNNNCCG.5

#ER0071 2000u
Supplied with:
10X Buffer O 1ml
10X Buffer Tango™ Iml
#ER0072 5x2000u
Supplied with:
10X Buffer O 2x1ml
10X Buffer Tango™ 1ml

A DNA
0.7% agarose

Lambda ®X174 M13mp18/19 pBR322
29 0 1 3

www.fermentas.com  www.fermentas.com/doubledigest

Recommended Requires m
Tango) 5. rer 01T oy

puC18/19  puCs7

Requires Incubation
SAM Temperature

B ER G TAESEY

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer O:

50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,
100mM NaCl and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Bgll is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 300mM NaCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pTZ19R/U
2 2 2

pBluescriptlKS(-/+)
2

Activity in Five Buffer System, %
B G 0 R Tango 2XTango
0-20 50-100 [@00% 100  0-20 100

Ligation and Recleavage

After 50-fold overdigestion with Bgll, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: may overlap — no effect (p.134).

CpG: may overlap — cleavage impaired (p.136).
EcoKI: never overlaps — no effect.

EcoBI: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1jg of agarose-embedded
A DNAin 16 hours.

www.fermentas.com/research

(—=m Ligation

Efficiency

pBluescriptlISK(-/+) pACYC177  pACYC184
2 1 2
Star w Sensitivity to

Activity Dam Methylation



‘ISC) 1SO

S00119001

1. RESTRICTION ENDONUCLEASES

0
1a)

A

0 [3fe

s.AlGATCT.3
3.TcTAGA.s

#ER0081 500u
Supplied with:
10X Buffer O 1ml
10X Buffer Tango™ 1ml
#ER0082 2500u
Supplied with:
10X Buffer O 1ml
10X Buffer Tango™ Iml

IWEVA

astDigest™ Bglll (seep.2)

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer O:

50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,
100mM NaCl and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Bglll is supplied in:

10mM Tris-HCI (pH 8.2 at 25°C), 200mM KCl,
1mM DTT, 0.1mM EDTA, 0.5mg/ml BSA and

#ER0084 50 reactions 50% (v/v) glycerol.
Supplied with:
10X FastDigest™ Buffer 1ml
A DNA
0.7% agarose
Lambda ®X174 M13mpl8/19  pBR322  pUC18/19  pUC57  pTZI9R/U  pBluescriptlKS(-/+)
6 0 1 0 0 0 0 0

Binl

Fermentas enzyme BspPl, p.50

Product Description

Activity in Five Buffer System, %
G 0 R Tango 2X Tango /
20-50 MO0 50-100 0-20 100 =

Ligation and Recleavage

After 50-fold overdigestion with Bglll, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: completely overlaps — no effect (p.133).
Dcm: never overlaps — no effect.

CpG: never overlaps — no effect.

EcoKI: never overlaps — no effect.

EcoBI: may overlap — cleavage impaired (p.138).

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

B
0-20

pACYC184

pBluescriptlISK(-/+)
0 0

pACYC177
0

Binl

Fermentas enzyme XmaJl, p.117

Blpl

Fermentas enzyme Bpu1102l, p.40

Bme1390I (ScrFl)

™

5.C CIN 6 6.3 Concentration
3.6 ¢ Nlc c.5 10u/yl
” 0 .
4ER1421 500U f;gd]{ftlogg for 100% Activity
Supplied with: utter 0.
10X Buffer O ml 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,
10X Buffer Tango™ Iml 100mM NaCl and 0.1mg/ml BSA.
#ER1422 2500U Incubate at 37°C.
Sgpp/ie# W/gr | Storage Buffer
10X Buffer im ; o e
“ Bme1390I is supplied in:
10X Buffer T iml :
e " 10mM Tris-HCI (pH 7.5 at 25°C), 200mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
A DNA (dcnr)
1.4% agarose
Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
184 3 11 16 12 12 10 1

Bme1508I

Fermentas enzyme BseS|, p.44

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 50-100 WMO0N 50-100 50-100 50-100

Ligation and Recleavage

After 50-fold overdigestion with Bmel390l,
more than 80% of the DNA fragments can be
ligated in a reaction mixture containing 20-40u
of T4 DNA Ligase/lug of fragments and 10%
PEG. More than 90% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: may overlap — blocked (p.134).
CpG: may overlap — blocked (p.136).
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Note
Assayed using A DNA (demr) (#SD0021).

pACYC177
14

pPACYC184

pBluescriptlISK(-/+)
11 22

BmgBI

Fermentas enzyme Ajil, p.26

Bmrl

Fermentas enzyme Bfil, p.35

Bmtl

Fermentas enzyme Nhel (different cleavage position), p.89

Bmyil

Fermentas enzyme Sdul, p.105

Sensitivity to
CpG Methylation

Y88 | Thermal
Inactivation

Genome
Qualified

High
Concentration

Enzyme

Bulk quantities & custom formulations available on request

Recombinant

Blue/White
Certified
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LIFE SCIENCES

BoxI (PshAl)

g 37° [ 575 [l F | ==

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20  0-20 0-20 20-50 = 100 20-50

5.GACNNINNGTC.3 Concentration Ligation and Recleavage
3.CTGNNINNCAG.5 10u/ul After 50-fold overdigestion with Boxl, more than
i+ p) i 90% of the DNA fragments can be ligated and
#§R17'¢3;1 . 500u f; g%z?g;]ggrrmzlw/z Activity more than 95% of these can be recut.
]_gipglsffevy‘f'a'r]gow 1ml 33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.
0.1mg/ml BSA. Dcm: never overlaps — no effect.
Incubate at 37°C. CpG: may overlap — cleavage impaired (p.136).
Storage Buffer EcoKI: never overlaps — no effect.
Box! is supplied in: EcoBl: may overlap — effect not determined.
10mM potassium phosphate (pH 7.4 at 25°C), Digestion of Agarose-embedded DNA
100mM NaCl, ImM EDTA, Minimum 10 units of the enzyme are required for
7mM 2-mercaptoethanol, 0.15% Triton X-100, complete digestion of 1ug of agarose-embedded
ADNA  0.2mg/ml BSA and 50% (v/v) glycerol. A DNAin 16 hours.
1.0% agarose
Note
Incubation at 30°C results in a 2.5-fold increase
in activity.
Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
7 1 0 1 0 0 0 0 0 0 2

Bpil (Bbvll)

B ER G H 1SS

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 [EIGOM 50-100 50-100 50-100 50-100

5.6AAGACN) L3 Concentration Methylation Effects
3.CTTCTG() GT...S’ 10u/ul Dam: never overlaps — no effect.
Conditions for 100% Activit Dem: never overlaps —no effect.
#ER1011 200u 1X Buffer G: y CpG: may overlap — no effect (p.136).
Supplied with: : .
Lot Bufer - 10mM Tris-HCI (pH 7.5 at 37°C), 10mM Mgcl,,  ECOKI never overlaps —no effect. =
10X Buffer Tango™ ml 50mM NaCl and 0.1mg/ml BSA. EcoBI: may overlap — effect not determined.
4ER1012 1000u Incubate at 37°C. D(g_estlon of_Agarose—embedded DNA
Supplied with: Storage Buffer Minimum 5 units of the enzyme are required for
10X Buffer G ml Bpil is supplied in: complete digestion of 1jg of agarose-embedded
ffi | ! : i
10X Buffer Ty " 10mM Tris-HCI (pH 7.4 at 25°C), 100mM Kcl, A DNAin 16 hours.
1mM DTT, ImM EDTA, 0.2mg/ml BSA and Note
50% (v/v) glycerol. Bpil cleaves downstream of its recognition site
Ligation and Recleavage and can generate any desired 4 base 5’-over-
ADNA - Ater 50-fold overdigestion with Bpil, more than hangs. This feature is useful for direct PCR
. :
0-7%agarose  go4 of the DNA fragments can be ligated and  Product cloning (p.140).
recut.
Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
24 3 0 3 0 0 0 0 0 1 3
Supporting Products Fermentas Restriction Endonucleases:
= Dilution Buffer P21 < pyreExtreme™ Quality & Performance
- ek ED_TA’ pHis:0 ) p869 | Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

Recommended

Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
Tangu Buffer oTT DTT SAM 37 Temperature Efficiency Activity Dam Methylation



‘ISD 1SO

S00114001

s.l,meaem.crTcm, .3
.1, mcTcmeacm s

#ER1311
Supplied with:
10X Buffer Tango™
50X SAM

#ER1312
Supplied with:
10X Buffer Tango™
50X SAM

Lambda ®X174
1 0

Bpml

100u

Iml
0.1ml

500u

Iml
2x0.1ml

M13mp18/19
0

A DNA
0.7% agarose

pBR322
0

puC18/19

1. RESTRICTION ENDONUCLEASES

s 37 ) | A ==

Concentration
Su/pl

Conditions for 100% Activity

[1X Buffer Tango™] + SAM:

[33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA] +

0.05mM S-adenosylmethionine.
Incubate at 37°C.

Storage Buffer

Bpll is supplied in:

10mM Tris-HCl (pH 7.5 at 25°C), 100mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 10-fold overdigestion with Bpll, more than
70% of the DNA fragments can be ligated but,
none of these can be recut due to the methyla-
tion of the recognition sequence by this enzyme.

puUCs7  pTZ19R/U
0 0 0

Fermentas enzyme Gsul, p.73

pBluescriptlIKS(-/+)
0

Product Description

Activity in Five Buffer System, %

B+ AM G+ AM O+ AM R+ AM TangO+SAM 2X Tango+sA_M
020 2050 0-20 020 100 20-50

Methylation Effects

Dam: never overlaps — no effect.
Dem: never overlaps — no effect.
CpG: may overlap — no effect (p.136).
EcoKl: never overlaps — no effect.
EcoBI: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 10 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

Note

= Bpll requires only Mg?* for its activity, but
is stimulated by S-adenosylmethionine.
0.05mM S-adenosylmethionine gives more
than a 100-fold increase in Bpll activity. Still,
a complete cleavage of some substrates with
Bpll is difficult to achieve.

= Bpll concentration is determined by a maxi-
mal cleavage level achieved when no change
in the fragmentation patterns is observed
with the further enzyme increase.

pBluescriptlISK(-/+) pACYC177  pACYC184
0

0 0

s.cclrNaGgC.3
3.6 GANTICG.5

#ER1181
Supplied with:
10X Buffer Bpul0l
10X Buffer Tango™

#ER1182
Supplied with:
10X Buffer Bpu10l
10X Buffer Tango™

Lambda ®X174
19 7

Sensitivity to

CpG Methylation

200u

Iml
Iml

1000u

Iml
Iml

M13mp18/19
4

Y88 | Thermal
Inactivation

A DNA
0.7% agarose

pBR322
1

puUC18/19

Concentration
Su/pl

Condlitions for 100% Activity

1X Buffer Bpul0l:

10mM Bis-Tris Propane-HCI (pH 6.5 at 37°C),
10mM MgCl,, 100mM KCl and

0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Bpul0l is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 200mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 50-fold overdigestion with BpulOl, more
than 90% of the pBR322 DNA fragments can
be ligated in a reaction mixture containing 20-
40u of T4 DNA Ligase/1pg of fragments and
10% PEG. No more than 50% of these can be
recut due to asymmetric recognition sequence
of BpulOl. The remaining uncleaved ligation
products may be cut by Eco81l (Saul) and
Bpul1102I (Espl).

puUC57  pTZI9R/U
0 0 0

pBluescriptlIKS(-/+)
0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20  20-50* 50-100* 100* 50-100*  100*

* Star activity appears at a greater than 5-fold overdigestion (5u x 1h)

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.

CpG: may overlap — no effect (p.136).
EcoKI: never overlaps — no effect.
EcoBI: may overlap — no effect (p.138).

Note

= Alarge excess of enzyme (>4u/1pg DNA) may
result in incomplete DNA cleavage. Therefore,
we recommend increasing the incubation
time instead of using an excess of Bpu10l.

= Low salt, high glycerol (>5%) concentrations,
pH >7.0 or a large excess of enzyme may
result in star activity.

pACYC184

pBluescriptlISK(-/+)
0 3

PACYC177
5

Bulk quantities & custom formulations available on request

High . Genome . Recombinant
Concentration ,r Qualified @ Enzyme

Py FastDigest™
Enzyme

Blue/White
Certified

39
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Bpul102| (Espl)

s.eclrNagcC.3
3. GANTICG.5

#ER0091 200u
Supplied with:
10X Buffer Tango™ 1ml
#ER0092 1000u
Supplied with:
10X Buffer Tango™ Iml

A DNA
0.7% agarose

Lambda  ®X174 M13mpl18/19 pBR322
6 0 0 0

BpuAl

puC18/19 pucs7

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Bpu1102l is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pTZ19R/U

pBluescriptlKS(-/+)
0 0 0 0

Fermentas enzyme Bpil, p.38

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 20-50 20-50 = 100 20-50

Ligation and Recleavage

After 50-fold overdigestion with Bpu1102l, more
than 80% of the DNA fragments can be ligated in
a reaction mixture containing 20-40u of T4 DNA
Ligase/1ug of fragments and 10% PEG. More
than 95% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — no effect (p.136).
EcoKI: never overlaps — no effect.

EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

pACYC184

pBluescriptlISK(-/+)
0 0

PACYC177
0

Bsal

Fermentas enzyme Eco31l, p.62

BsaAl

Fermentas enzyme Ppu21l, p.97

BsaBlI

Fermentas enzyme BselJl, p.41

BsaHI

Fermentas enzyme Hinll, p.74

BsaJl

Fermentas enzyme BseDl, p.40

BsaMI

Fermentas enzyme Mval269l, p.88

BseAl

Fermentas enzyme Kpn2l, p.80

BseDI (Secl)

s.clceNNGG.3
3.6 @GN N cle.5

#ER1081 300u f—
Supplied with: =
10X Buffer Tango™ 1ml

#ER1082 1500u —
Supplied with: S—
10X Buffer Tango™ 1ml —

A DNA
1.4% agarose
Lambda ®X174 M13mp18/19 pBR322
105 6 9 8

www.fermentas.com  www.fermentas.com/doubledigest

Recommended Requires m
Tango) 5. rer 01T oy

pUC18/19

Requires Incubation
SAM Temperature

fng 56° [ 57 R

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 55°C.

Storage Buffer

BseDl is supplied in:

10mM Tris-HCl (pH 7.5 at 25°C), 50mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pUC57  pTZI9RMU
4

pBluescriptlKS(-/+)
5 6

5

(—=m Ligation

Efficiency

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 20-50  0-20 0-20 100  50-100

Ligation and Recleavage

After 50-fold overdigestion with BseDI, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: may overlap — no effect (p.134).
CpG: may overlap — no effect (p.136).
EcoKI: never overlaps — no effect.
EcoBI: never overlaps — no effect.

Note
Incubation at 37°C results in 10% activity.

www.fermentas.com/research

pBluescriptlISK(-/+)  pACYC177  pACYC184
6 12 18
Star w Sensitivity to

Activity Dam Methylation



BNSS, 1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 50-100 20-50 20-50 100 20-50

BseGl (Fokl*) g 5° o2

* Unlike Fokl, BseGl cleaves closer to the Concentration Ligation and Recleavage
}f;;i@’;’g”;,iﬁﬁfgif;’; ﬁgé,ﬁifﬁ“ 10u/ul After 50-fold overdigestion with BseGl, more
Conditions for 100% Activity than 95% of the DNA fragments can be ligated
5.GGATGNNLY 1X Buffer Tango™: and recut.
g.cCcTACINN.S 33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.
#ETO?Z}WIW 500u 0.1mg/ml BSA. Dcm: may overlap — no effect (p.134).
o Buffr Tango™ - Incubate at 55°C. (EZpGK: | may overlalp - no effe;t (pt>.136).
Storage Buffer coKI: never overlaps — no effect.
#ERO%Z . 2500u BseGl g supplied in: EcoBI: may overlap — effect not determined.
upplied with: > '
10X Buffer Tango™ ml 10mM Tris-HCl (pH 7.4 at 25°C), 100mM NaCl, ~ Note
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Incubation at 37°C results in 25% activity.
50% (v/v) glycerol.
L DNA

1.0% agarose

Lambda ®X174 M13mpl8/19  pBR322  pUCI8/19  pUCS7  pTZ19R/U  pBluescriptliKS(-/+)  pBluescriptlISK(-/+)  pACYC177  pACYC184
150 8 4 12 5 5 4 4 4 10 7

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango

NR  100¢ [NEOOM NR NR 100
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h).

BseJl (BsaBl) NE&EES™ 2 =

5.GATNNINNATC.3 Concentration Ligation and Recleavage
$.CTANNINNTAGS 10u/ul After 10-fold overdigestion with Bsedl, more
iti i than 95% of the DNA fragments can be ligated
N 20004 Cond/tlonfs for 100% Activity o g g
Supplied with: 1X Buffer O:
10X Buffer O ml 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,  Methylation Effects
10X Buffer Tango™ Iml 100mM NaCl and 0.1mg/ml BSA. Dam: may overlap — blocked (p.133).
Incubate at 65°C. Dcm: never overlaps — no effect.
To ensure higher efficiency of digestion, perform  CpG: may overlap — no effect (p.136).
the cleavage reaction under paraffin oil. EcoKI: never overlaps — no effect.
Storage Buffer EcoBI: may overlap — effect not determined.
BseJl is supplied in: Note
10mM Tris-HCI (pH 7.4 at 25°C), 100mM NaCl, = Incubation at 37°C results in less than 10%
1mM DTT, ImM EDTA, 0.2mg/ml BSA and activity.
ADNA (damr)  50% (v/v) glycerol. = Greater than 20-fold overdigestion with BseJl
1.0% agarose may result in star activity.

Lambda X174 M13mp18/19 pBR322  pUC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
21 2 2 1 0 0 0 0 0 0 1

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High . Genome . Recombinant . Blue/White
CpG Methylation (65 Inactivation Concentration ,r Qualified @ Enzyme = Certified




%)
Ll
(9p)]
<C
L
—I
&)
-)
=
o
o
=
Ll
=
Q
|_
Q
o
|_
(D]
L
o
i

42

%’ Fermentas

LIFE SCIENCES

BseLl (BsiYl) L o T T &

5. CCNNNN NsLN N G G.3 Concentration
3.GGNNINNNNNCC.5 10u/yl

Conditions for 100% Activity

#ER1201 500u
Supplied with: 1X Buffer_ Tango™:
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg- mM K- n
#ER1202 2500u OmM Mg-acetate, 66 acetate and
Supplied with: 0.1mg/ml BSA.
upplied with: 3
10X Buffer Tango™ ml Incubate at 55°C.
Storage Buffer

BseLl is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 1700mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
1.4% agarose

Lambda @X174 M13mp18/19  pBR322  pUC18/19  pUCS7  pTZ19R/M

pBluescriptlIKS(-/+)
176 19 17 20 6 6 7 8

BseMI (BsrDI) | R | 55°)f o2 Rao

5.GCAATGNNL.L3Z

Concentration
3.CGTTACINN.5 suljl
" 0 .
4ER1261 100u Condlt/on§ for 100% Activity
Supplied with: X BUﬁer. R:
10X Buffer R ml 10mM Tris-HCl (pH 8.5 at 37°C), 10mM MgCl,,
10X Buffer Tango™ Iml 100mM KCl and 0.1mg/ml BSA.
HER1262 500U Incubate at 55°C.
Supp/ieg with: | Storage Buffer
10X Buffer R im : o i
10X Buffer Tango™ i BseMI is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
0.7% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U

pBluescriptlKS(-/+)
44 4 3 2 2 2 2 2

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 100 50-100 20-50 = 100 @ 50-100

Ligation and Recleavage

After 50-fold overdigestion with BseLl, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: may overlap — cleavage impaired (p.134).
CpG: may overlap — cleavage impaired (p.136).
EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

Note
Incubation at 37°C results in 40% activity.

PACYC177  pACYC184

pBluescriptlISK(-/+)
8 8 21

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 20-50 0-20 [MEGOM 50-100 50-100

Ligation and Recleavage

After 50-fold overdigestion with BseMI, more
than 95% of the DNA fragments can be ligated
and approximately 80% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — no effect (p.136).
EcoKl: never overlaps — no effect.

EcoBl: may overlap — effect not determined.

Note
Incubation at 37°C results in 20% activity.

pACYC184

pBluescriptlISK(-/+)
2 1

pACYC177
3

Supporting Products Fermentas Restriction Endonucleases:
= Dilution Buffer P-121 < pyreExtreme™ Quality & Performance

- Uy ED_TA’ 21 i ) il E Supplied with 10X concentrated buffers:

= 6X Loading Dye & SDS Solution p.336

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

Recommended

Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
Ta"g" Buffer oTT DTT SAM 3 Temperature Efficiency Activity Dam Methylation



‘ISC) 1SO

S00119001

BseMiI|

Tango]SAM | 55" 4D

5.CTCA G(N)lo\l/...?:' Concentration
3.eaGcTCM |5 1-3ulyl

Conditions for 100% Activity

#ER1401 100u ™
Supplied with: [1X Buffer. Tango™] + SAM:
10X Buffer Tango™ iml [33mM Tris-acetate (pH 7.9 at 37°C),
50X SAM 0.1ml 10mM Mg-acetate, 66mM K-acetate and
Supplied with: 0.01mM S-adenosylmethionine.
10X Buffer Tango™ 1ml Incubate at 55°C.
50X SAM 2x0.1ml
e Storage Buffer

BseMIl is supplied in:
10mM Tris-HCI (pH 7.4 at 25°C), 1200mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and

ADNA  50% (v/v) glycerol.
1.0% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U

pBluescriptlKS(-/+)
79 10 23 7 5 5 4 4

BseNI (Bsrl) | B | 65" ol e

5. ACTGGNL.L.3

Concentration
3.TeAcClcN.5 10u/pl
i 0 .
4EROBBL 10004 f;gd;ftlogjs for 100% Activity
Supplied with: utrer o
10X Buffer B ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,
10X Buffer Tango™ 1ml and 0.1mg/ml BSA.
#ER0882 5000 MAREIDEIEEE, "
Supplied with: To ensure higher efficiency of digestion, perform
10X Buffer B 2ximl the cleavage reaction under paraffin oil.
10X Buffer Tango™ 1ml

Storage Buffer

BseNl is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 1200mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and

ADNA  50% (v/v) glycerol.
1.0% agarose

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
110 9 18 19 11 11 12 12

BsePlI

Fermentas enzyme Paul, p.93

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango

+SAM +SAM +SAM +SAM +SAM +SAM

50-100 50-100 50-100 50-100 100 50-100

Ligation and Recleavage

After 10-fold overdigestion with BseMIl, more
than 90% of the DNA fragments can be ligated,
but none of these can be recut due to the
methylation of the recognition sequence by this
enzyme (see Note).

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKl: never overlaps — no effect.
EcoBI: never overlaps — no effect.

Note

= Incubation at 37°C results in 30% activity.

= Requires SAM for activity. Sinefungin can
replace SAM in the restriction reaction. In this
case DNA is not methylated and more than
95% of the ligated BseMIl fragments can be
recut by this enzyme.

pACYC177  pACYC184

pBluescriptlISK(-/+)
4 13 8

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
00N 2050 020 0-20 50-100 20-50

Ligation and Recleavage

After 50-fold overdigestion with BseNI, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: never overlaps — no effect.

EcoKl: may overlap — effect not determined.
EcoBI: may overlap — effect not determined.

Note
Incubation at 37°C results in less than 10%
activity.

pBluescriptlISK(-/+) pACYC177  pACYC184
12 14 15

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High Genome Recombinant
CpG Methylation (65 Inactivation Concentration Qualified Enzyme

Blue/White
Certified

43
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J’: Fermentas

LIFE SCIENCES

BseSl

el a
5.GTGCcle.s
.claceaga.s

C T
#ER1441 500u
Supplied with:
10X Buffer G 1ml
10X Buffer Tango™ iml
#ER1442 2500u
Supplied with:
10X Buffer G Iml
10X Buffer Tango™ 1ml
Lambda ®X174 M13mpl18/19
10 1 2*

A DNA

0.7% agarose

pBR322

3

puC18/19

6 56" ol

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer G:

10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgcCl,,
50mM NaCl and 0.1mg/ml BSA.

Incubate at 55°C.

Storage Buffer

BseSl is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 200mM NaCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 50-fold overdigestion with BseSI, more
than 95% of the DNA fragments can be ligated
and recut.

puCs7  pTZI9RM
3 4 2

* According to our experimental data, BseS! has only one site at position 2088.

36X (80) ol T

pBluescriptlIKS(-/+)
3

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 GO 0-20 20-50 50-100 0-20

Methylation Effects

Dam: never overlaps — no effect.

Dcm: may overlap — no effect (p.134).

CpG: may overlap — no effect (p.136).

EcoKl: may overlap — cleavage impaired (p.138).
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

Note

= Incubation at 37°C results in 20% activity.

= Low salt, high glycerol (>5%) concentrations,
pH >8.0 or a large excess of enzyme may
result in star activity.

PACYC184

pBluescriptlISK(-/+)
3 1

pACYC177
2

NR NR NR NR NR NR

s.ecaccm .3 Concentration Ligation and Recleavage
s.ceTCcem,l.5 1-3u/pl After 10-fold overdigestion with BseXI, more
i+ i than 95% of the DNA fragments can be ligated
SERLISL 1004 Conditions fo'r 100% Activity oot Y 9
Supplied with: 1X Buffer BseXI: )
10X Buffer BseXI 1ml 50mM Tris-HCI (pH 7.5 at 37°C), 2mM MgCl,, Methylation Effects
100mM NaCl and 0.1mg/ml BSA. Dam: never overlaps — no effect.
#Ezzpﬁizmm, 500u Incubate at 65°C. Dcm: never overlaps — no effect.
10X Buffer BseX| ml To ensure higher efficiency of digestion, perform  CpG: may overlap — no effect (p.136).
the cleavage reaction under paraffin oil. EcoKI: never overlaps — no effect.
Storage Buffer EcoBI: may overlap — effect not determined.
BseXl is supplied in: Note
10mM Tris-HCI (pH 7.4 at 25°C), 200mM NaCl, = Assayed using pBR322 DNA (#SD0041).
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and = Incubation at 37°C results in 10% activity.
ADNA  50% (v/v) glycerol. = Greater than 40-fold overdigestion with BseXI
1.4% agarose may result in the star activity.
= BseXI may remain associated with the cleaved
DNA. This may cause DNA band shifting
during electrophoresis. To avoid an atypical
DNA band pattern, use the 6X Loading Dye &
SDS Solution (#R1151) for sample preparation
or heat the digested DNA in the presence of
SDS prior to electrophoresis.
Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
199 14 10 21 12 12 12 13 13 7 15
Supporting Products Fermentas Restriction Endonucleases:
= Dilution Buffer P-121 < pyreExtreme™ Quality & Performance
- L0, i B , P369 . supplied with 10X concentrated buffers:
e 6X Loading Dye & SDS Solution p.336

www.fermentas.com  www.fermentas.com/doubledigest

Recommended
Tango) 5. rer DTT

1T Requires

Requires Incubation
SAM Temperature

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer

— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com/research

(—=m Ligation

Efficiency

Star w Sensitivity to
Activity Dam Methylation



‘ISC) 1SO

S00119001

Bsh1236I (FnuDII)

s.c elc ey
3.6 clec.s
#ER0921 500u
Supplied with:
10X Buffer R Iml
10X Buffer Tango™ 1ml
#ER0922 2500u
Supplied with:
10X Buffer R 1ml
10X Buffer Tango™ Iml

A DNA
1.4% agarose

Lambda  ®X174 M13mpl18/19 pBR322
157 14 18 23

Bsh1285I (Mcrl)

5.C G Pu PylC G..3
3.6 ¢lpy Pu G C.5

#ER0891 600u
Supplied with:
10X Buffer G 1ml
10X Buffer Tango™ Iml

A DNA
1.0% agarose

Lambda ~ ®X174  M13mp18/19 pBR322
22 1 4 7

Sensitivity to

Thermal
CpG Methylation (65 Inactivation

puC18/19 pucs7
10 11 11

puC18/19  puCs?

1. RESTRICTION ENDONUCLEASES

R 1370 gzl CG | Aes

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer R:

10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,,
100mM KCl and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Bsh1236! is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pTZ19R/U

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer G:

10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,
50mM NaCl and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Bsh1285I is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 150mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

PTZ19R/U
5 5 5

Bulk quantities & custom formulations available on request

High . Genome . Recombinant
Concentration ,r Qualified @ Enzyme

pBluescriptlIKS(-/+)
15

pBluescriptlIKS(-/+)
6

Product Description

Activity in Five Buffer System, %
B G 0 R  Tango 2X Tango
0-20 0-20 50-100 GO 20-50 50-100

Ligation and Recleavage

After 50-fold overdigestion with Bsh12361, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

pBluescriptliSK(-/+)  pACYC177  pACYC184
15 10 18

Activity in Five Buffer System, %
B G 0 R Tango 2XTango
20-50 GO 20-50 0-20 0-20  20-50

Ligation and Recleavage

After 50-fold overdigestion with Bsh1285I, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: may overlap — no effect (p.133).

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBI: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

PACYC184

pBluescriptlISK(-/+)
6 6

pACYC177
6

Blue/White
Certified

45
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K ER E ™ T S

BshNI (HgiC)

5.GlG Py Pu C C.¥ Concentration
3..C C Pu Py GIG.5 10u/ul
. 0 .
HERL00L 2000u f;gd;ft/og.s for 100% Activity
Supplied with: urer ©.
10X Buffer O ml 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,
10X Buffer Tango™ iml 100mM NaCl and 0.1mg/ml BSA.
Incubate at 37°C.
Storage Buffer
BshNI is supplied in:
10mM Tris-HCI (pH 7.5 at 25°C), 200mM KCI,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
L DNA
1.0% agarose
Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
25 3 7 9 4 4 4 4

BshTI (Agel)

%)
Ll
(9p)]
<C
L
—I
&)
-)
=
o
o
=
Ll
=
Q
|_
Q
o
|_
(D]
L
o
i

Activity in Five Buffer System, %
G 0 R Tango 2X Tango
20-50 [400% 50-100 0-20 100

Ligation and Recleavage

After 50-fold overdigestion with BshNI, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: may overlap — cleavage impaired (p.134).
CpG: may overlap — cleavage impaired (p.136).
EcoKl: may overlap — effect not determined.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

B
0-20

pBluescriptlISK(-/+) pACYC177  pACYC184
4 1

10

0 Ve Activity in Five Buffer System, %
U 137 Iﬁﬂ[‘:ﬁlzﬁlﬁ I@ B G 0 R Tango 2X Tango

0-20 20-50 [M00% 50-100 20-50  20-50
s.alccee Ty Concentration Methylation Effects
3.T GG cCcla.s 10u/ul Dam: never overlaps — no effect.
Conditions for 100% Activit Dem: never overlaps —no effect.
#Ele}%l . 200u 1X Buffer O: Y CpG: completely overlaps — blocked (p.135).
upplied with: e . _ B
X Bufer O - 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,, EcoKI: may overlap — effect not determ!ned.
10X Buffer Tango™ ml 100mM NaCl and 0.1mg/ml BSA. EcoBl: may overlap — effect not determined.
4ER1462 1000u Incubate at 37°C. D(gest/on of Agarose-embedded DNA
Supplied with: Storage Buffer Minimum 20 units of the enzyme are required for
10X Buffer O iml Bshl is supplied in: complete digestion of 1ug of agarose-embedded
10X Buffer Tango™ iml . : i
e " 10mM Tris-HCI (pH 7.4 at 25°C), 100mM Kcl, ~ A-DNAin 16 hours.
1mM DTT, ImM EDTA, 0.2mg/ml BSA and Note
50% (v/v) glycerol. Low salt, high glycerol (>5%) concentrations,
Ligation and Recleavage pH >8.0 or a large excess of enzyme may result
o ADNA  after 50-fold overdigestion with BshTl, more I Staractviy.
(RGO than 95% of the DNA fragments can be ligated
and recut.
Lambda ®X174 M13mpl18/19 pBR322  pUC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
13 0 0 0 0 0 0 0 0 2 4
BSl | Fermentas enzyme Baul, p.32
BSlEl Fermentas enzyme Bsh1285, p.45
BSl H KAl Fermentas enzyme Alw21l, p.29
BSlWl Fermentas enzyme Pfl23l1, p.95
BSlYl Fermentas enzyme Bsell, p.42
BSI | Fermentas enzyme Bsell, p.42
Bsml Fermentas enzyme Mval1269], p.88
BsmAl Fermentas enzyme Alw261, p.29
BsmBI Fermentas enzyme Esp3l, p.71
www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research
46 Recommended Requires Requires Incubation (—=m Ligation Star Sensitivity to
Tangu Buffer 0Tt DTT m SAM Temperature Efficiency Activity w Dam Methylation



ISoISO 1. RESTRICTION ENDONUCLEASES

S001/1149001
Product Description

BsmFlI Fermentas enzyme Faq|, p.71

BSOBl Fermentas enzyme Eco88| (different sensitivity to methylation), p.66

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 20-50 [00Y 50-100 20-50 50-100

Bsp68I (Nrul)

5.T C GlCc G A3 Concentration Methylation Effects
s.acclecT.5 10u/yl Dam: may overlap — no effect (p.133).
Condlitions for 100% Activit Dem: never overlaps — no effect.

#ERO111 800u 1X Buffer O: Y CpG: completely overlaps — blocked (p.135).
Supplied with: : .
18;;;7 B/jﬁe% . 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl, EcoKI: never overlaps — no effect.
10X Buffer Tango™ aml 100mM NaCl and 0.1mg/ml BSA. EcoBlI: never overlaps — no effect.

4ERO112 4000u Incubate at 37°C. Digestion of Agarose-embedded DNA
Supplied with: Storage Buffer Minimum 5 units of the enzyme are required for
10X Buffer O 2xaml ; o i complete digestion of 1ug of agarose-embedded
10X Buffer Tango™ lml Bsp68l is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 200mm Kcl,  A-DNAin 16 hours.
1mM DTT, 0.1mM EDTA, 0.5mg/ml BSA and Note
50% (v/v) glycerol. Greater than 15-fold overdigestion with Bsp68l

Ligation and Recleavage may result in star activity.
0% a;”a?ohi’: After 10-fold overdigestion with Bsp68I, more
' than 80% of the DNA fragments can be ligated

in a reaction mixture containing 20-40u of T4

DNA Ligase/1ug of fragments and 10% PEG.

More than 90% of these can be recut.

Lambda ®X174 M13mpl18/19 pBR322  pUC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
5 2 0 1 0 1 0 0 0 1 1

BSDlOﬁl Fermentas enzyme Bsul15l, p.53

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50  0-20 0-20 0-20 100 100

Bsp1191 (Asull)

5.T TIC GAA.Y Concentration Ligation and Recleavage
3.AAGCITT.5 10u/pl After 50-fold overdigestion with Bsp1191, more
iti Vi than 95% of the DNA fragments can be ligated
J— 25004 f)?gdltlons for .100% Activity o g g
Supplied with: Uﬁer_ Tango ’ i
10X Buffer Tango™ 1ml 33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.
0.1mg/ml BSA. Dcm: never overlaps — no effect.
Incubate at 37°C. CpG: completely overlaps — blocked (p.135).

Storage Buffer EcoKl: may overlap — effect not determined.
Bsp119l is supplied in: EcoBl: never overlaps — no effect.

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCI, Digestion of Agarose-embedded DNA

1mM DTT, ImM EDTA, 0.2mg/ml BSA and Minimum 5 units of the enzyme are required for
50% (v/v) glycerol. complete digestion of 1ug of agarose-embedded
A DNA A DNA in 16 hours.

0.7% agarose

Lambda ®X174 M13mpi8/19  pBR322  pUCI8/19  pUCS7  pTZ19R/U  pBluescriptliKS(-/+)  pBluescriptlISK(-/+)  pACYC177  pACYC184
7 0 0 0 0 0 0 0 0 1 2

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High . Genome . Recombinant . Blue/White
CpG Methylation Al Inactivation Concentration ,r Qualified @ Enzyme = Certified

47
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&Q Fermentas

LIFE SCIENCES

Bsp120I (Apal*)

BEIE ™ TS EIHE

Activity in Five Buffer System, %

B G 0 R Tango 2X Tango
00 2050 020 20-50 50-100  0-20

* Unlike Apal, Bsp1201 produces DNA Concentration Ligation and Recleavage

fragments with & 4-base 5'-extension 10u/jl After 50-fold overdigestion with Bsp1201, more
s.Gleeccc.y 50u/pl, HC than 95% of the DNA fragments can be ligated
s.c cceeles Condlitions for 100% Activity and recut.
#ER0131 1500u 1X Buffer B: Methylation Effects

Supplied with: 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl, ~ Dam: never overlaps — no effect.

18; SEEZ:$ango‘M m: and 0.1mg/ml BSA. Dcm: may overlap — blocked (p.134).
#ERO132 Ex1500 Incubate at 37°C. CpG: may overlap — blocked (p.136).

X u .

Supplied with: Storage Buffer EcoKI: never overlaps — no effect.

10X Buffer B 2ximl Bsp120! is supplied in: EcoBlI: never overlaps — no effect.

10X Buffer Tango™ il 10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,  Digestion of Agarose-embedded DNA
#ERO133 HC, 7500u 1mM DTT, ImM EDTA, 0.2mg/ml BSA and Minimum 5 units of the enzyme are required for

Supplied with: 50% (v/v) glycerol. complete digestion of 1jig of agarose-embedded

10X Buffer B 2ximl 2 DNAin 16 h

10X Buffer Tango™ iml A DNA in ours.

0.7% agarose
Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
1 0 0 0 0 1 0 1 1 0 0

Bspl143I (Mbol*)

e 37° [ £TES | Ao

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 20-50 0-20  0-20 50-100 20-50

* Unlike Mbol, Bspl'43/ is not blocked Concentration Li g ation and Rec, Ieavage

e 10u/yl After 50-fold overdigestion with Bsp143| more
sleaTc .3 Conditions for 100% Activity than 95% of the DNA fragments can be ligated
s.cTagl.s 1X Buffer Bsp143l: and recut.

33mM Tris-acetate (pH 7.9 at 37°C),

Methylation Effects

H#ERO781 . 300u 10mM Mg-acetate, 66mM K-acetate, Dam: completely overlaps — no effect (p.133).
fgﬁp gﬁ#emr”ézpl 43 1l 0.02% Triton X-100 and 0.1mg/ml BSA. Dem: never overlaps — no effect.
10X Buffer Tango™ ml Incubate at 37°C. CpG: may overlap — blocked (p.136).
EcoKI: never overlaps — no effect.
HER0782 1500u Storage Buffer ;
Supplied wit: Bsp1431 is supplied in: EcoB: may overlap —no effect (p.138).
10X Buffer Bsp143| Iml 10mM Tris-HCl (pH 7.5 at 25°C), 50mM KClI,
10X Buffer Tango™ Iml

1mM DTT, 0.1mM EDTA, 0.15% Triton X-100,
0.2mg/ml BSA and 50% (v/v) glycerol.

A DNA
1.4% agarose
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
116 0 7 22 15 15 15 15 15 22 15

Supporting Products Fermentas Restriction Endonucleases:
> Dilution Buffer P21 < pyreExtreme™ Quality & Performance
- ek ED_TA’ pHi8:0 ) ps69 | Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

Recommended Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
Tangu Buffer oTT DTT SAM 3 Temperature Efficiency Activity Dam Methylation



‘ISC) 1SO

S00114001

Bsp143ll (Haell)

5.Pu G C G Clpy.3
3.Ppylc G ¢ G Pu.5

#ERO791 1000u
Supplied with:
10X Buffer Tango™ Iml
#ERQ0792 5000u
Supplied with:
10X Buffer Tango™ 2ximl
A DNA
0.7% agarose
Lambda ®X174 M13mp18/19 pBR322
48 8 6 11

Bsp1286l

1. RESTRICTION ENDONUCLEASES

fng 37° [ 8 x| 06 [ O

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Bsp143ll is supplied in:

10mM Tris-HCl (pH 7.5 at 25°C), 250mM KClI,
1mM DTT, 0.1mM EDTA, 0.15% Triton X-100,
0.2mg/ml BSA and 50% (v/v) glycerol.

puC18/19 pucs7

pTZ19R/U
3 3 4

pBluescriptlIKS(-/+)
4

Fermentas enzyme Sdul, p.105

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango

50-100* 20-50 0-20  20-50 | 100* 20-50
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h). £ "

Ligation and Recleavage

After 5-fold overdigestion with Bsp143Il more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: may overlap — no effect (p.134).

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

Note
Greater than 5-fold overdigestion with Bsp143ll
may result in star activity.

pACYC184

pBluescriptlISK(-/+)
4 11

pACYC177
2

Bsp1407| DEEEAS e

5. TG TACA.Z
3.ACATGIT.5

#ER0931 300u
Supplied with:
10X Buffer Tango™ Iml
#ER0932 1500u
Supplied with:
10X Buffer Tango™ 1ml
A DNA
0.7% agarose
Lambda ®X174 M13mp18/19 pBR322
5 0 1 0

BspCl

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Bsp1407! is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

puUC18/19  pUCS7  pTZ19R/U
0 0 0

Fermentas enzyme Pvul, p.100

pBluescriptlIKS(-/+)
0

0-20 2050 0-20 20-50 = 100 = 50-100

Ligation and Recleavage

After 50-fold overdigestion with Bsp14071 more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 10 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

PACYC177  pACYC184

pBluescriptlISK(-/+)
0 0 0

BspCNI

Fermentas enzyme BseMl|, p.43

BspDI

Fermentas enzyme Bsul5l, p.53

BspEl

Fermentas enzyme Kpn2l, p.80

BspHI

Fermentas enzyme Pagl, p.92

Sensitivity to

Thermal
CpG Methylation Al Inactivation

Genome
Qualified

High
Concentration

Enzyme

Bulk quantities & custom formulations available on request

Recombinant

Blue/White
Certified

49
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&Q Fermentas

LIFE SCIENCES

BspLI (NlalV)

5.6 G NIN C C.3
3.ccNIN @G @.5

#ER1151 200u

Supplied with:

10X Buffer Tango™ 1ml —
#ER1152 1000u

Supplied with:

10X Buffer Tango™ Iml

A DNA
1.4% agarose

Lambda  ®X174 M13mpl18/19 pBR322
82 6 18 24

BspLU11l

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 0-20  20-50 ' 100 20-50

g 37° sl | Ao

Concentration Ligation and Recleavage

10u/ul After 50-fold overdigestion with BspLI, approxi-
Conditions for 100% Activity mately 90% of the DNA fragments can be ligated
1X Buffer Tango™: and more than 95% of these can be recut.
33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects

10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.

0.1mg/ml BSA. Dcm: may overlap — cleavage impaired (p.134).
Incubate at 37°C. CpG: may overlap — cleavage impaired (p.136).
Storage Buffer EcoKl: never overlaps — no effect.

BspLl is supplied in: EcoBl: never overlaps — no effect.

10mM Tris-HCI (pH 7.4 at 25°C), 200mM NaCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and

50% (v/v) glycerol.
puUC18/19  pUC57  pTZI9R/U  pBluescriptlKS(-/+)  pBluescriptllSK(-/+)  pACYC177  pACYC184
11 12 13 15 15 10 23

Fermentas enzyme Pscl, p.97

BspMI

Fermentas enzyme Bvel, p.54

BspMI|

Fermentas enzyme KpnZ2l, p.80

BspPI (Bin)

5.6 GATCN, .3
z.ccTaGem,l.s

#ER1321 100u
Supplied with:
10X Buffer Tango™ 1ml
#ER1322 500u
Supplied with:
10X Buffer Tango™ Iml

A DNA (danr)
1.4% agarose

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 20-50  0-20 0-20 100 0-20

Concentration Ligation and Recleavage

1-3u/pl After 10-fold overdigestion with BspPI, approxi-
Conditions for 100% Activity mately 70% of the DNA fragments can be ligated
1X Buffer Tango™: in a reaction mixture containing 20-40u of T4

DNA Ligase/1ug of fragments and 10% PEG.

33mM Tris-acetate (pH 7.9 at 37°C),
More than 50% of these can be recut.

10mM Mg-acetate, 66mM K-acetate and

0.1mg/ml BSA. Methylation Effects
Incubate at 55°C. Dam: completely overlaps — blocked (p.133).
Storage Buffer Dcm: may overlap — no effect (p.134).

CpG: may overlap — no effect (p.136).

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCI, ~ ECOKI: never overlaps — no effect.
1mM DTT, 1mM EDTA, 0.2mg/ml BSA and EcoBl: may overlap — effect not determined.
50% (v/v) glycerol. Note
= Incubation at 37°C results in 30% activity.
= Assayed using A DNA (dam-) (#SD0021).

BspPl is supplied in:

Lambda ®X174 M13mp18/19 pBR322  puUC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
58 0 4 12 10 10 10 10 10 13 4
Supporting Products Fermentas Restriction Endonucleases:
* Dilution Buffer P-121 < pyreExtreme™ Quality & Performance
- 0y ED_TA' e L ) e B Supplied with 10X concentrated buffers:
» 6X Loading Dye & SDS Solution p.336

www.fermentas.com  www.fermentas.

Recommended Requires m Requires
Tango) 5. rer 01T oy SAM

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

com/doubledigest ~ www.fermentas.com/research

0| Incubation —m Ligation Star w Sensitivity to
Temperature Efficiency Activity Dam Methylation



1ISO|IISO

‘BDD’I 14001

BspTI (Aflll)

1. RESTRICTION ENDONUCLEASES

0 e Bl & =

s.cltrTaaa.z3

Concentration
3.6AATTIC.S 100/l
i 0 .
HER0831 1000u Cond;ftlonfs for 100% Activity
Supplied with: 1XBu er_ o
10X Buffer O ml 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,
10X Buffer Tango™ Iml 100mM NaCl and 0.1mg/ml BSA.
#ER0832 5000u Incubate at 37°C.
Supp/ieg with: | Storage Buffer
10X Buffer O 2x1m ; .
10X Buffer Tango™ 1ml BspTlis S,UppHEd n:
10mM Tris-HCl (pH 7.5 at 25°C), 200mM KClI,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
L DNA
0.7% agarose
Lambda @X174 M13mp18/19  pBR322  pUC18/19  pUCS7  pTZI9R/U  pBluescriptiKS(-/+)
3 2 0 0 0 0 0 0

BspT104|

Fermentas enzyme Bsp1191, p.47

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 0-20 [00Y 20-50 0-20 50-100

Ligation and Recleavage

After 50-fold overdigestion with BspTI, more
than 95% of the dX174 DNA fragments can be
ligated in a reaction mixture containing 20-40u
of T4 DNA Ligase/1ug of fragments and 10%
PEG. More than 95% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

pACYC184

pBluescriptlISK(-/+)
0 0

PACYC177
0

BspT10/1

Fermentas enzyme BshNI, p.46

Bsrl

Fermentas enzyme BseN|, p.43

BsrBI

Fermentas enzyme Mbil, p.82

BsrDI

Fermentas enzyme BseM|, p.42

BsrFl

Fermentas enzyme Cfr10l, p.56

BsrGl

Fermentas enzyme Bsp14071, p.49

BsrSl

Fermentas enzyme BseNl, p.43

BssHII

Fermentas enzyme Paul, p.93

BssKI

Fermentas enzyme Bme1309] (different cleavage position), p.37

BssSI

Fermentas enzyme Baul, p.32

Bst98I

Fermentas enzyme BspTl, p.51

Sensitivity to Thermal High Genome Recombinant
CpG Methylation (65 Inactivation Concentration Qualified Enzyme

Bulk quantities & custom formulations available on request

Blue/White
Certified

o1
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10X Buffer ango"" 1ml
‘@7‘
F

J’: Fermentas

LIFE SCIENCES

Bst11071 (Snal)

5.6 TAlTAC.3 Concentration
3.CATIATG.5 10/l
.. 0 L.
HEROT01 500U f)(()gd;rtlog.s for 100% Activity
Supplied with: u er_ '
10X Buffer O 1ml 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,
10X Buffer Tango™ iml 100mM NaCl and 0.1mg/ml BSA.
4ERO702 2500U Incubate at 37°C.
Supplied with: Storage Buffer
10X Buffer O ml ; i i
. Bst1107I is supplied in:
ff [ :
HOBulter ango " 10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
A DNA
0.7% agarose
lambda ®X174 M13mp18/19  pBR322  pUCI8/19  pUCS7  pTZI9R/U  pBluescriptliKS(-/+)
3 0 0 1 0 0 0 0

BstBI

Fermentas enzyme Bsp119l, p.47

Activity in Five Buffer System, %
B G 0 R Tango 2XTango
20-50 50-100 00

100  20-50 100
Ligation and Recleavage

After 50-fold overdigestion with Bst11071, more
than 90% of the pBR322 DNA fragments can be
ligated and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.136).
EcoKI: never overlaps — no effect.

EcoBI: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1jg of agarose-embedded
A DNAin 16 hours.

pACYC184

pBluescriptlISK(-/+)
0 1

pACYC177
1

BstEll

Fermentas enzyme Eco91l, p.67

BstF5I

Fermentas enzyme BseGl, p.41

BstNI

Fermentas enzymes EcoRl (different cleavage position and different sensitivity to methylation), p.70 and Mval, p.87

BstOl

Fermentas enzymes EcoRl| (different cleavage position and different sensitivity to methylation), p.70 and Mval, p.87

BstPI

Fermentas enzyme Eco91l, p.67

BstUI

Fermentas enzyme Bsh1236l, p.45

06 oS PUEIE

5. CCANNNNNINTGG.3 Concentration
3.GGTNINNNNNACC.5 1004l
. . .
#ER1021 500U f;gd;ft/og.s for 100% Activity
Supplied with: u er. .
10X Buffer O ml 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,
10X Buffer Tango™ 1ml 100mM NaCl and 0.1mg/ml BSA.
#ER1022 2500u Incubate at 55°C.
Supplied with: Storage Buffer
10X Buffer O 1iml

BstXI is supplied in:
10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage
After 50-fold overdigestion with BstXI, approxi-
mately 95% of the DNA fragments can be ligated

astDigest™ BstXI (seep.2)
#ER1024 50 reactions

Supplied with:

10X FastDigest™ Buffer Iml
A DNA

0.7% agarose

and recut.
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
13 3 0 0 0 0 0 1

www.fermentas.com  www.fermentas.com/doubledigest
Requires o] Incubation (—=m Ligation
m SAM Temperature

Efficiency

Recommended

Requires
LI D1t

DTT

Activity in Five Buffer System, %

B G 0 R Tango 2XTango
20-50 100 [400W 50-100 50-100 100
Methylation Effects

Dam: never overlaps — no effect.
Dcm: may overlap — cleavage impaired (p.134).
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

Note

= Incubation at 37°C results in 50% activity.

= Greater than 15-fold overdigestion with BstXI
may result in star activity.

PACYC184

pBluescriptlISK(-/+)
1 0

pACYC177
0

www.fermentas.com/research

Star

w Sensitivity to
Activity Dam Methylation



1SOJISO 1. RESTRICTION ENDONUCLEASES * %

S001/1149001
Product Description

BStYl Fermentas enzyme Psul, p.99
BStZl Fermentas enzyme Eco52l, p.64 P
BStZl7| Fermentas enzyme Bst11071, p.52 2

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 20-50 20-50 20-50 | 100 20-50

Bsul5l (Clal)

5.A TICGAT.SZ Concentration Ligation and Recleavage
s.TaGClTAS 10u/pl After 50-fold overdigestion with Bsu15l, more
Conditions for 100% Activit than 95% of the DNA fragments can be ligated
#ERO%‘:'} " 600u 1X Buffer Tango™: g and recut
upplied with: X ’ .
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: may overlap — blocked (p.133).
#EZSJEZWIM 3000u 0.1mg/ml BSA. Dcm: never overlaps — no effect.
@/mx Buffer Tango™ oxaml Incubate at 37°C. CpG: completely overlaps — blocked (p.135).
( o Storage Buffer EcoKI: never overlaps — no effect.
zg(?ll%l?t BS5U015' (59:_’ p2) Bsu15|gis supplied in: EcoBl: may overlap — effect not determined.
reactions ' . .
Supplied with: 10mM Tris-HCI (pH 8.0 at 25°C), 50mM KCl, Digestion of Agarose-embedded DNA
10X FastDigest™ Buffer ~ 1ml 1mM DTT, 0.1mM EDTA, 0.5mg/ml BSA and Minimum 5 units of the enzyme are required for
50% (v/v) glycerol. complete digestion of 1pg of agarose-embedded
2 DNA A DNA in 16 hours.

0.7% agarose

Lambda ®X174 M13mpl8/19 pBR322 puC18/19 pucCs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
15 0 2 1 0 0 0 1 1 1 1

Bsu36l Fermentas enzyme Eco81l, p.66

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 20-50 50-100 [GOM 50-100 100

(0 6 G T

BSuRI (Haelll)

5.6 Glc c.3 Concentration Ligation and Recleavage
y.ccleas 10u/pl After 50-fold overdigestion with BsuRI, more
Conditions for 100% Activity than 95% of the DNA fragments can be ligated
#ER0151 3000u . and recut.
Supplied with: 1X Buffer R:
10X Buffer R 2x1ml 10mM Tris-HCI (pH 8.5 at 37°C), 10mM MqCl,,  Methylation Effects
10X Buffer Tango™ Iml 100mM KClI and 0.1mg/ml BSA. Dam: never overlaps — no effect.
#ER0152 5x3000U Incubate at 37°C. Dcm: may overlap — no effect (p.134).
Supplied with: Storage Buffer CpG: may overlap — no effect (p.136).
18; gjg:: $an . 2xm: BsuRl is supplied in: EcoKI: never overlaps — no effect.
9 10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl, EcoBl: never overlaps — no effect.
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
1.4% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
149 11 15 22 11 13 12 14 14 13 24

Btrl Fermentas enzyme Ajil, p.26

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High . Genome . Recombinant . Blue/White
CpG Methylation (65 Inactivation Concentration ,r Qualified @ Enzyme = Certified

53
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J;’ Fermentas

LIFE SCIENCES

Bvel (BspMI)

s5.ACCTGC (N, .3

Concentration
3. Teeace .5 5u/pl

Conditions for 100% Activity

#Essp%:jlw,m_. 250u [1X Buffer O] + 1uM of oligonucleotide:
10X Buffer O ml [50mM Tris-HCI (pH 7.5 at 37°C),
10X Buffer Tango™ Iml 10mM MgCl,, 100mM NaCl, 0.1mg/ml BSA] +
50X oligonucleotide 25 1M of oligonucleotide (see Note).
Incubate at 37°C.
Storage Buffer

Bvel is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 150mM KCI,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

0% ag;’g’i‘: Ligation and Recleavage
' After 50-fold overdigestion with Bvel, more than
90% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.136).
EcoKI: may overlap — effect not determined.
EcoBI: may overlap — effect not determined.

Lambda ®X174 M13mp18/19  pBR322  puUC18/19  pUCS7  pTZI9R/U  pBluescriptIKS(-/+)
4 3 3 1 1 0 1 0
Cail (AwNI) i
5 CAGNNNICTG.3 Concentration
?3.6TCINNNGAC.5 10u/pl
nditions for 100% Activii
HER1391 5000 10)‘(’ Bﬁ’éﬁ; or 100% Activity
Supplied with: . 90
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
#ER1392 2500 0.1mg/ml BSA.
Supplied with: o
10X Buffer Tango™ Iml Incubate at 37°C.
Storage Buffer

Cail is supplied in:
10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 20-50 [M00% 20-50 50-100 100

Note

= At least two copies of Bvel recognition site are

required for efficient cleavage.

Inclusion of 1uM oligonucleotide with the Bvel

recognition sequence in the reaction mixture

significantly improves cleavage of plasmid

DNAs, especially of those with a single Bvel

site. Still, a complete cleavage of some subs-

trates with Bvel is difficult to achieve.

= Bvel concentration is determined by a maxi-

mal cleavage level achieved when no change

in the fragmentation patterns is observed with

the further enzyme increase.

Low salt, high glycerol (>5%) concentrations,

pH >8.0 or a large excess of enzyme may

result in star activity.

= Bvel may remain associated with the cleaved
DNA. This may cause DNA band shifting
during electrophoresis. To avoid an atypical
DNA band pattern, use the 6X Loading Dye &
SDS Solution (#R1151) for sample preparation
or heat the digested DNA in the presence of
SDS prior to electrophoresis.

pACYC184

pBluescriptlISK(-/+)
0 1

pACYC177
0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 20-50 20-50 50-100 = 100 = 50-100

Ligation and Recleavage

After 50-fold overdigestion with Cail, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: may overlap — blocked (p.134).

CpG: never overlaps — no effect.

EcoKI: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for

50% (v/v) glycerol. complete digestion of 1ug of agarose-embedded
A DNA A DNAin 16 hours.
0.7% agarose
Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
41 0 1 1 1 1 1 1 1 1 3

Supporting Products Fermentas Restriction Endonucleases:
= Dilution Buffer P-121 < pyreExtreme™ Quality & Performance
- ED_TA’ e L ) = B Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

— color-coded optimal buffer (one of B, G, O, R, Tango™)

— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer

— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest

Recommended 1T Requires m Requires Incubation (—=mm Ligation
SAM Temperature

Tango) e DTT

Efficiency

www.fermentas.com/research

Star w Sensitivity to
Activity Dam Methylation



‘ISD ISC)‘

S00119001

Caull

1. RESTRICTION ENDONUCLEASES

Fermentas enzyme Bcnl, p.33

Product Description

Celll

Fermentas enzyme Bpu1102l, p.40

Cfol

Fermentas enzymes Hin6! (different cleavage position), p.75 and Hhal, p.73

5.PylG G C C Pu.3
3.Pu C C G GlPy..5

#ER0161 200u J—
Supplied with: —
10X Buffer Tango™ Iml S—

#ER0162 1000u —
Supplied with: ]
10X Buffer Tango™ 1ml

A DNA (dem-)
1.0% agarose

Lambda ®X174

M13mp18/19 pBR322
39 2 3

6

Cfral (Smal*)

* Unlike Smal, Cfr91 produces DNA
fragments with a 4-base 5°-extension

s.clcceea.s
3.eagaccles

#ERO0171 300u
Supplied with:
10X Buffer Cfrol Iml
10X Buffer Tango™ Iml
#ERO0172 1500u
Supplied with:
10X Buffer Cfrol 1ml
10X Buffer Tango™ ml

A DNA
0.7% agarose

Lambda  ®X174 M13mpl18/19 pBR322
3 0 1 0

Sensitivity to

Thermal
CpG Methylation (65 Inactivation

puC18/19  puCs7

puC18/19 pucs7

% BB i ™ TAE 1 @)

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Cfrl is supplied in:

10mM Tris-HCI (pH 8.5 at 25°C), 500mM KCI,
1mM DTT, 0.1mM EDTA, 0.5mg/ml BSA and
50% (v/v) glycerol.

pTZ19R/U
3 3

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Cfrol:

10mM Tris-HCl (pH 7.2 at 37°C), 5mM MgCl,,
200mM sodium glutamate and 0.1mg/ml BSA.
Incubate at 37°C.

Storage Buffer

Cfral is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 250mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 50-fold overdigestion with Cfr9l, more than
95% of the DNA fragments can be ligated and
recut.

pTZ19R/U
1 1 1

pBluescriptlIKS(-/+)
4

pBluescriptlIKS(-/+)
1

Activity in Five Buffer System, %
B G 0 R Tango 2XTango

50-100* 50-100 0-20 0-20 100 0-20
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h)

Ligation and Recleavage

After 50-fold overdigestion with Cfrl, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: may overlap — blocked (p.134).
CpG: may overlap — blocked (p.136).
EcoKl: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1pg of agarose-embedded
A DNAin 16 hours.

Note
Assayed using A DNA (dcm~) (#SD0021).

PACYC184

pBluescriptlISK(-/+)
4 8

pACYC177
4

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
020 020 020 020 2050 0-20

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — cleavage impaired
(p.135).

EcoKl: never overlaps — no effect.

EcoBI: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1pg of agarose-embedded
A DNA in 16 hours.

Note

To achieve a complete digestion of substrate
with Cfr9l, the concentration of DNA should be
no less than 50ug/ml in the reaction buffer.

pACYC177  pACYC184

pBluescriptlISK(-/+)
1 1 0

Bulk quantities & custom formulations available on request

High . Genome . Recombinant
Concentration ,r Qualified @ Enzyme

Blue/White
Certified
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&Q Fermentas

LIFE SCIENCES

Cfr10l Ui 37° g2 <L o6 L & 1O

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango

0-20  20-50 20-50 50-100* 20-50  50-100
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h).

5.Pulc C G G Py.¥ Concentration Ligation and Recutting
3.Py G G C ClPu.5 10u/ul After 5-fold overdigestion with Cfr101, more than
nditions for 100% Activi 95% of the DNA fragments can be ligated and
SERO181 200U Conditions o_ 00% Activity oot
Supplied with: 1X Buffer Cfr10l:
10X Buffer CfrL0l ml 10mM Tris-HCI (pH 8.0 at 37°C), 5mM MgCl,, Methylation Effects
10X Buffer Tango™ iml 100mM NacCl, 0.02% Triton X-100 Dam: never overlaps — no effect.
and 0.1mg/ml BSA. Dcm: never overlaps — no effect.
#ER0182 1000u
Supplied with: Incubate at 37°C. CpG: completely overlaps — blocked (p.135).
10X Buffer Cfr10l iml Storage Buffer EcoKl: may overlap — effect not determined.
10X Buffer Tango™ Iml Cir101 s supplied in: EcoBl: may overlap — effect not determined.
10mM potassium phosphate (pH 7.4 at 25°C), Digestion of Agarose-embedded DNA
100mM KCI, 2mM DTT, 0.1mM EDTA, Minimum 5 units of the enzyme are required for
0.2mg/ml BSA and 50% (v/v) glycerol. complete digestion of 1ug of agarose-embedded
A DNA A DNAin 16 hours.
1.0% agarose Note
Greater than 5-fold overdigestion with Cfr10l
may result in star activity.
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
61 0 1 7 1 1 2 2 2 5 12

Cfra3l (Asul)

™

Activity in Five Buffer System, %
G 0 R Tango 2X Tango
20-50 100 20-50

B
50-100 50-100 20-50

s.GleNcc.3 Concentration Ligation and Recleavage
3.ccngle.s 10u/ul After 50-fold overdigestion with Cfr13l, more
Conditions for 100% Activit than 95% of the DNA fragments can be ligated
#ERO191 1000u ufer oo and recut.
Supplied with: u er_ ango .
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.
#ER0192 , 5000u 0.1mg/ml BSA. Dcm: may overlap — blocked (p.134).
Supplied with: o .
10X Buffer Tango™ oximl Incubate at 37°C. CpG: may overlap — blocked (p.136).
Storage Buffer EcoKI: never overlaps — no effect.
Cfr131 is supplied in: EcoBI: never overlaps — no effect.
10mM potassium phosphate (pH 7.5 at 25°C),
100mM KCI, 1mM EDTA,
7mM 2-mercaptoethanol, 0.2mg/ml BSA and
ADNA  50% (v/v) glycerol.
1.0% agarose
Lambda ®X174 M13mp18/19  pBR322  puUC18/19  pUCS7  pTZI9R/U  pBluescriptllKS(-/+)  pBluescriptlISK(-/+) ~ pACYC177  pACYC184
74 2 4 15 6 8 6 8 8 9 11
Supporting Products Fermentas Restriction Endonucleases:
= Dilution Buffer P-121 < pyreExtreme™ Quality & Performance
- U ED_TA’ 21 i ) il E Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

www.fermentas.com  www.fermentas.com/doubledigest

Recommended
Tangu Buffer

1T Requires

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com/research
Requires o] Incubation (—=mm Ligation Star Sensitivity to
m SAM Temperature w

Efficiency Activity Dam Methylation



1ISO|IISO

S00114001

Cfrd2l (Sacll)

5.C C G cle a3 Concentration
s.eelcecec.s 10u/ul
. 0 .

YERO201 1200 f;gd;ftlog_s for 100% Activity

Supplied with: u er. .

10X Buffer B ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,

10X Buffer Tango™ 1ml and 0.1mg/ml BSA.
4ER0202 5x1200u Incubate at 37°C.

Supp/ie# with: | Storage Buffer

10X Buffer B 2xim : o i

10X Buffer Tango™ . Cfr42l is supplied in:

10mM potassium phosphate (pH 7.4 at 25°C),
100mM NaCl, ImM EDTA,

7mM 2-mercaptoethanol, 0.2mg/ml BSA and
50% (v/v) glycerol.

0% agaf’o’:é Ligation and Recleavage

' After 50-fold overdigestion with Cfr42l, more
than 95% of the DNA fragments can be ligated
and recut.

Lambda @X174 M13mp18/19  pBR322  pUCI18/19  pUCS7  pTZ19R/MU
0

pBluescriptlIKS(-/+)
4 1 0 0 0 0 1

Clal Fermentas enzyme Bsul5/, p.53

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
00W 50-100 020  0-20 50-100  0-20

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBI: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 20 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

Note

= Certain sites in A and ®X174 DNAs are dif-
ficult to cleave with Cfr42l, the same as with
its prototype Sacll.

= Cfr42l activity is affected by high salt con-
centration. Trace amounts of sodium chloride
remaining in the substrate DNA after com-
pletion of upstream applications may inhibit
enzyme activity and result in impaired DNA
cleavage.

pACYC184

pBluescriptlISK(-/+)
1 1

PACYC177
1

Cpol (Rsrll)

T Concentration
s.celeacce.y 10u/yl
secc i ¢le c.s Condlitions for 100% Activity
1X Buffer Tango™:
33mM Tris-acetate (pH 7.9 at 37°C),
#§5£7;:11W,m_, 200u 10mM Mg-acetate, 66mM K-acetate and
10X Buffer Tango™ ml 0.1mg/ml BSA.
Incubate at 37°C.
#ER0742 1000u
Supplied with: Storage Buffer
10X Buffer Tango™ iml Cpol is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
0.7% agarose

Lambda ~ ®X174  M13mp18/19 pBR322  pUC18/19 pucs7 pTZ19R/U

pBluescriptlIKS(-/+)
5 0 0 0 0 0 0 0

Sensitivity to
CpG Methylation

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 50-100 50-100 20-50 = 100 @ 50-100

Ligation and Recleavage

After 50-fold overdigestion with Cpol, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

pACYC177  pACYC184

pBluescriptlISK(-/+)
0 0 0

Bulk quantities & custom formulations available on request

Y88 | Thermal High . Genome . Recombinant
Inactivation Concentration ,r Qualified @ Enzyme

Blue/White
Certified
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%’ Fermentas

Csel (Hgal)

LIFE SCIENCES

DA NE

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
NR  50-100* 50-100 [EOGM 100+  50-100

* Star activity appears at a greater than 5-fold overdigestion (5u x 1h)

s.6AaCGC (M .3 Concentration Ligation and Recleavage
3.CTGCG (N) loT...S’ Su/pl After 50-fold overdigestion with Csel, more than
Conditions for 100% Activity 95% of the DNA fragments can be ligated and
10X Buffer R ml 10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,,  Methylation Effects
10X Buffer Tango™ Iml 100mM KCl and 0.1mg/ml BSA. Dam: never overlaps — no effect.
#ER1902 500U Incubate at 37°C. Dcm: may overlap — no effect (p.134).
o Supplied with: Storage Buffer CpG: completely overlaps — blocked (p.135).
(L,u) gi gjgg $angow m: Csel is supplied in: EcoKI: never overlaps — no effect. _
2 10mM Tris-HCI (pH 7.5 at 25°C), 100mM KCl, EcoBl: may overlap — effect not determined.
LLl 1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Note
Cl) 50% (v/v) glycerol. = Assayed using pBR322 DNA (#SD0041).
oD = Low salt, high glycerol (>5%) concentrations,
% pBR322 DNA pH >8.0 or a large excess of enzyme may
a 1.4% agarose result in star activity.
E = Csel may remain associated with the cleaved
DNA. This may cause DNA band shifting
% during electrophoresis. To avoid an atypical
— DNA band pattern, use the 6X Loading Dye &
O SDS Solution (#R1151) for sample preparation
o or heat the digested DNA in the presence of
('7) SDS prior to electrophoresis.
LLI
o Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
—i 102 14 7 1 4 4 4 4 4 5 9

Cspl

Fermentas enzyme Cpol, p.57

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
I60M 50-100 020 0-20 50-100  0-20

0 B G A

Csp6l (Rsal*)

e Cpslpoduees o Concentration Ligation and Recleavage
’ 10u/ul After 50-fold overdigestion with Csp6l, more
5. @lT A c.3 Conditions for 100% Activity than 95% of the DNA fragments can be ligated
3.c aTle.s 1X Buffer B: and recut.
10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,  Methylation Effects
#EEO%;lwm 1500u and 0.1mg/ml BSA. Dam: never overlaps — no effect.
10;7;7 Buffer B 1l Incubate at 37°C. Dcm: never overlaps — no effect.
10X Buffer Tango™ ml Storage Buffer CpG: may overlap — no effect (p.136).
Cspél is supplied in: EcoKI: never overlaps — no effect.
10mM Tris-HCI (pH 7.4 at 25°C), 100mM Kcl,  ECOBI-never overlaps —no effect.
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
A DNA
1.4% agarose
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
113 11 19 3 3 3 2 2 2 4 3

Csp45l
CviAll
Ddel

Fermentas enzyme Bsp1191, p.47

Fermentas enzyme Hinlll (different cleavage position), p.74

Fermentas enzyme HpyF3l, p.79

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

58 Recommended Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
Ta"g" Buffer oTT DTT SAM 3 Temperature Efficiency Activity Dam Methylation



‘ISC) 1SO

S00119001

Dpnl Tangol 37°) 73| a0l O

CH, Concentration
5.6 AlT c.3 10u/yl
s.ctlac.s

Condlitions for 100% Activity
3 1X Buffer Tango™:
33mM Tris-acetate (pH 7.9 at 37°C),

CH

#Espﬂg,lw,m. S00u 10mM Mg-acetate, 66mM K-acetate and
10X Buffer Tango™ ml 0.1mg/ml BSA.
Incubate at 37°C.
#ER1702 2500u
Supplied with: Storage Buffer
10X Buffer Tango™ 1ml Dpnl is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 400mM KClI,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pBR322 DNA
1.4% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlKS(-/+)
116 0 7 22 15 15 15 15

Dpnll

Fermentas enzymes Bsp143| (different sensitivity to methylation), p.48,

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
100 100  50-100 50-100 = 100  50-100

Ligation and Recleavage

After 50-fold overdigestion with Dpnl, more
than 70% of the pBR322 DNA fragments can
be ligated and more than 95% of these can
be recut.

Methylation Effects

Dam: does not cut dam- DNA.

Dcm: never overlaps — no effect.

CpG: may overlap — no effect (p.136).
EcoKI: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Note

= Dpnl requires the presence of N6-methyl-
adenine within the recognition sequence to
cleave DNA.

= Assayed using pBR322 DNA (#SD0041).

pBluescriptlISK(-/+) pACYC177  pACYC184
15 22 15

Dpnl (different cleavage position and different sensitivity to methylation), above and Mbol, p.83

Dral (Ahalll)
5.T T TlAAAg Concentration
3.aAAlTTT.S 10u/l,
50u/pl, HC
#ER0221 1500u .. ..
Supplied with: Conditions fO(M 100% Activity
10X Buffer Tango™ ml 1X Buffer Tango™:
33mM Tris-acetate (pH 7.9 at 37°C),
#EROZ,ZZ " 5x1500u 10mM Mg-acetate, 66mM K-acetate and
upplied with:
10X Buffer Tango™ 2x1ml 0.1mg/ml BSA.
Incubate at 37°C.
#ER0223 HC, 7500u
Supplied with: Storage Buffer
10X Buffer Tango™ 2ximl Dral is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl,
1mM DTT, 0.1mM EDTA, 0.15% Triton X-100,
ADNA  0.2mg/ml BSA and 50% (v/v) glycerol.

0.7% agarose

Lambda  ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U
5

pBluescriptlIKS(-/+)
13 2 3 3 3 3 3

Drall

Fermentas enzyme EcoO109I, p.69

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 20-50 20-50 = 100 = 50-100

Ligation and Recleavage

After 50-fold overdigestion with Dral, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: may overlap — blocked (p.138).
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

pACYC184

pBluescriptlISK(-/+)
3 2

pACYC177
3

Dralll

Fermentas enzyme Adel, p.26

Drdl

Fermentas enzyme Aasl, p.24

Eael

Fermentas enzyme Cfrl, p.55

Eagl

Fermentas enzyme Eco521, p.64

Sensitivity to
CpG Methylation

Bulk quantities & custom formulations available on request

Vs ) Thermal High . Genome . Recombinant
Inactivation Concentration ,r Qualified @ Enzyme

Blue/White
Certified
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J’: Fermentas

LIFE SCIENCES

Eam1104I (Ksp632l)

s.cTCTTCM,3 Concentration
3.6AGAAGN, 5 10u/ul
Conditions for 100% Activit
HER0231 300U X Buffer Tango™ ¥
Supplied with: u er_ ango -
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
#ER0232 1500u 0.1mg/ml BSA.
Supplied with: o
10X Buffer Tango™ Iml Incubate at 37°C.
Storage Buffer

Eam1104l is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Lo a*;g’:’e‘ Ligation and Recleavage
Hha After 50-fold overdigestion with Eam1104I, more
than 95% of the DNA fragments can be ligated

and recut.
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
34 2 2 2 3 3 3 3

Eam1105I

5. GACNNNINNGTC.3

Concentration
3.CTEGNNINNNCAG.S5 10u/yl
- . .

4ER0241 10004 Condlitions for 10947 Activity

Supplied with: 1X Buffer Eam1105I:

10X Buffer Eam1105 ml 10mM Tris-HCl (pH 7.5 at 37°C), 5SmM MgCl,,

10X Buffer Tango™ Iml 100mM NaCl and 0.1mg/ml BSA.
#ER0242 5000u Incubate at 37°C.

Supplied with: | Storage Buffer

10X Buffer Eam1105I 2x1m ; i ine

10X Buffer Tango™ ml Eam1105I is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage
07 a;“af’o’i‘; After 10-fold overdigestion with Eam1105I, more
' than 80% of the DNA fragments can be ligated in
a reaction mixture containing 20-40u of T4 DNA
Ligase/1ug of fragments and 10% PEG. More
than 90% of these can be recut.

Lambda @X174 M13mp18/19  pBR322  pUC18/19  pUCS7  pTZ19R/MU
9 1 0 1 1 1 1

pBluescriptlIKS(-/+)
1

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 0-20 0-20 100 0-20

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — no effect (p.136).
EcoKI: never overlaps — no effect.

EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1jg of agarose-embedded
A DNAin 16 hours.

Note

Certain sites in A DNA are difficult to cleave
with Eam1104I, the same as with its prototype
Ksp632l.

PACYC184

pBluescriptlISK(-/+)
3 1

pACYC177
2

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 50-100 0-20  0-20 50-100  20-50

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: may overlap — no effect (p.136).
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

Note

Low salt, high glycerol (>5%) concentrations,
pH >8.0 or a large excess of enzyme may result
in star activity.

PACYC184

pBluescriptlISK(-/+)
1 1

pACYC177
1

Supporting Products Fermentas Restriction Endonucleases:
> Dilution Buffer P21 < pyreExtreme™ Quality & Performance

- ek ED_TA’ pHi8:0 ) p869 | Supplied with 10X concentrated buffers:

= 6X Loading Dye & SDS Solution p.336

— color-coded optimal buffer (one of B, G, O, R, Tango™)

— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer

— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

Recommended Requires
Tango) 5. rer 01T oy

m Requires Incubation
SAM Temperature

(—=m Ligation

Efficiency

Star w Sensitivity to
Activity Dam Methylation



‘ISC) 1SO

S00114001

Earl

1. RESTRICTION ENDONUCLEASES

Product Description

Fermentas enzyme Eam11041, p.60

Ecl13611 (Sacl)

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 20-50 0-20 0-20 50-100  0-20

: fUr’;”’;feiiSC’W ftﬁ;ﬁ/’ 7’rpef, 755095 DA Concentration Ligation and Recleavage
g 10u/pl After 50-fold overdigestion with Ecl136ll, more
s.eAaclcTC.y Conditions for 100% Activity than 90% of the DNA fragments can be ligated
s.cTcleaa.s 1X Buffer Ecl1361: and recut.
10mM Bis-Tris Propane-HCI (pH 6.5 at 37°C), Methylation Effects
#ER0251 1500u 10mM MgCl, and 0.1mg/ml BSA. Dam: never overlaps — no effect.
Supplied with: ° .
10X Buffer Ecl1361 ml Incubate at 37°C. Dem: never overlaps — no effect.
10X Buffer Tango™ iml Storage Buffer CpG: may overlap — cleavage impaired (p.136).
Ecl1361l is supplied in: EcoKI: never overlaps — no effect.
10mM Tris-HCI (pH 7.4 at 25°C), 200mM KCl, EcoBl: may overlap — effect not determined.
1mM DTT, ImM EDTA, 0.2mg/ml BSA and Digestion of Agarose-embedded DNA
50% (v/v) glycerol. Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
L DNA A DNAin 16 hours.
0.7% agarose
Lambda ®X174 M13mp18/19  pBR322  puUC18/19  pUCS7  pTZI9R/U  pBluescriptllKS(-/+)  pBluescriptlISK(-/+) ~ pACYC177  pACYC184
2 0 1 0 1 1 1 1 1 0 0
ECI H Kl Fermentas enzyme Eam1105/, p.60

EclXI

Fermentas enzyme Eco521, p.64

Eco24l (HgiJll)

5.G Pu G C Pylc.3
3.¢TPy C G Pu G.5

#ER0281 1500u
Supplied with:
10X Buffer Tango™ 1ml
A DNA
0.7% agarose
Lambda ®X174 M13mp18/19 pBR322
7 0 2 2

Sensitivity to

Thermal
CpG Methylation Al Inactivation

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 0-20  20-50 100 0-20

Concentration Ligation and Recleavage

10u/pl After 50-fold overdigestion with Eco24l, more
Conditions for 100% Activity than 95% of the DNA fragments can be ligated
1X Buffer Tango™: and recut.

33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects

10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.

0.1mg/ml BSA. Dcm: may overlap — no effect (p.134).
Incubate at 37°C. CpG: may overlap — no effect (p.136).
Storage Buffer EcoKI: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for

Eco24l is supplied in:
10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and

50% (v/v) glycerol. complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.
puC18/19 pucs7 pTZ19R/U pBluescriptlKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
1 2 2 3 3 1 2
Bulk quantities & custom formulations available on request
High Genome Recombinant Blue/White 3 6]_
Concentration Qualified Enzyme Certified
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Eco31l

Fermentas

LIFE SCIENCES

BB G ™ TS E)

5.G6GTCT C(N) 1\1/...3’ Concentration
3.CCAGAGMN,I.F 10u/pl
. 0 .
4ER0291 1000u f;gdflftmg for 100% Activity
Supplied with: utier G.
10X Buffer G iml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgcCl,,
10X Buffer Tango™ Iml 50mM NaCl and 0.1mg/ml BSA.
#ER0292 5000u Incubate at 37°C.
N Supplied with: Storage Buffer
LL 10X Bufer © 2l Eco31l is supplied in:
wn 10X Buffer Tango™ 1ml . pp '
< 10mM Tris-HCl (pH 7.5 at 25°C), 200mM KCl,
I.I_IJ 1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
O 50% (v/v) glycerol.
= Ligation and Recleavage
) 762(',\/"* (dcr’"’) After 50-fold overdigestion with Eco31l, more
% OO than 95% of DNA fragments can be ligated
L and recut.
=
o
|_
O
o
|_
) Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
'ﬁ':J 2 0 0 1 1 1 1 1
o

Eco32I (EcoRV)

5.GATIATC.S Concentration
3.cTAlTAG.S 100/l
#ER0301 2000u 50u/pl, HC
fgﬁp g’jf‘ie?’;” i Conditions for 100% Activity
10X Buffer Tango™ ml 1X Buffer R:
4ER0302 5x2000U 10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,,
Supplied with: 100mM KCl and 0.1mg/ml BSA.
10X Buffer R 2x1ml Incubate at 37°C.
10X Buffer Tango™ Iml
Storage Buffer
FEROS0S . T, 0000 Eco32lis supplied in:
10X Buffer R 2x1ml 25mM Tris-HCI (pH 7.5 at 25°C), 200mM NaCl,
iml 1mM DTT, ImM EDTA, 0.2mg/ml BSA and

( @')10)( Buffer Tango™

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 |HIOON 50-100  20-50

Methylation Effects

Dam: never overlaps — no effect.

Dcm: may overlap — cleavage impaired (p.134).
CpG: may overlap — cleavage impaired (p.136).
EcoKl: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

Note

= Assayed using A DNA (decm-) (#SD0021), as
one of the two Eco31l recognition sites in A
DNA is difficult to cleave.

= Low salt, high glycerol (>5%) concentrations,
pH >8.0 or a large excess of enzyme may
result in star activity.

= Eco31l cleaves downstream of its recognition
site and can generate any desired 4 base
5’-overhangs. This feature is useful for direct
PCR product cloning (p.140).

0-20 0-20

PACYC177  pACYC184

pBluescriptlISK(-/+)
1 1 0

Activity in Five Buffer System, %
G 0 R Tango 2X Tango
50-100 50-100 GO 20-50 100

B
0-20

Ligation and Recleavage

After 50-fold overdigestion with Eco32l, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — no effect (p.136).
EcoKI: never overlaps — no effect.

EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for

FastDigest™ Eco32l(see p.2) 50% (v/v) glycerol. complete digestion of 1ug of agarose-embedded
#ER0304 100 reactions . DNA A DNA in 16 hours.

Supplied with: 1.0% agarose

10X FastDigest™ Buffer Iml

Lambda ®X174 M13mpl8/19  pBR322  pUCI8/19  pUCS7  pTZ19R/U  pBluescriptlKS(-/+)  pBluescriptlISK(-/+)  pACYC177  pACYC184

21 0 0 1 1 0 1 1 0 1

Supporting Products Fermentas Restriction Endonucleases:
> Dilution Buffer P21 < pyreExtreme™ Quality & Performance
- ek ED_TA’ pHi8:0 ) ps69 | Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

62 Recommended Requires m Requires Incubation = Ligation Star w Sensitivity to
Tangu Buffer oTT DTT SAM 37 Temperature Efficiency Activity Dam Methylation



‘ISC) 1SO

S00119001

DER e ™ L@

Eco471 (Avall)

T Concentration
s.¢leacc.y 10u/pl
z.ccrtTale.s

Conditions for 100% Activity

A 1X Buffer R:
HER0311 800U 10mM Tris-HCl (pH 8.5 at 37°C), 10mM MgcCl,,
Supplied with: 100mM KCl and 0.1mg/ml BSA.
10X Buffer R iml Incubate at 37°C.
10X Buffer Tango™ 1ml
Storage Buffer
#ERO%Z . 4000u Eco47! is supplied in:
upplied with: : °
T _— 10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
10X Buffer Tango™ ml 1mM DTT, ImM EDTA, 0.2mg/ml BSA and

50% (v/v) glycerol.

A DNA
1.0% agarose

pTZ19R/U

Lambda ®X174 M13mpl8/19  pBR322  pUCI8/19  pUC5?
2 2

pBluescriptlIKS(-/+)
35 1 1 8 2 2

Eco4/lll

s.AGclecT.y Concentration
s.rcelceas 10u/pl
.. 0 L

SER032L 2000 fxogd;ftlog.s for 100% Activity

Supplied with: u er_ ’

10X Buffer O 1ml 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,

10X Buffer Tango™ iml 100mM NaCl and 0.1mg/ml BSA.
4ER0322 1000u Incubate at 37°C.

Supplied with: | Storage Buffer

10X Buffer O 1m ; i in

10X Bufer Tango™ . Eco47Ill is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
0.7% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U
2 0 2* 4 0 0 0

* According to our experimental data, Eco471ll has only one recognition site at position 3039.

pBluescriptlKS(-/+)
0

Sensitivity to
CpG Methylation

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 50-100 50-100 [EGGM 50-100 50-100

Ligation and Recleavage

After 50-fold overdigestion with Eco471, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: may overlap — blocked (p.134).
CpG: may overlap — blocked (p.136).
EcoKI: never overlaps — no effect.
EcoBI: never overlaps — no effect.

PACYC177  pACYC184

pBluescriptlISK(-/+)
2 4 5

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 20-50 400 100 50-100 100

Ligation and Recleavage

After 50-fold overdigestion with Eco47IIl, more
than 80% of pBR322 DNA fragments can be
ligated and more than 90% of these can be
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

pACYC184

pBluescriptlISK(-/+)
0 5

pACYC177
2

Bulk quantities & custom formulations available on request

Vs ) Thermal High . Genome . Recombinant
Inactivation Concentration ,r Qualified @ Enzyme

Blue/White
Certified
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Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20  0-20 020 20-50 0-20  20-50

Eco52I (Xmalll)

s.cle @ C ey Concentration Ligation and Recleavage
s.eccecles 10u/pl After 50-fold overdigestion with Eco52I, more
J— 500 Conditions for 100% Activity than 95% of the DNA fragments can be ligated
e i v 1X Buffer Eco52I: and recut.
10X Buffer Eco52! iml 10mM Tris-HCl (pH 8.5 at 37°C), 3mM MgCl,, Methylation Effects
10X Buffer Tango™ Iml 100mM NaCl and 0.1mg/ml BSA. Dam: never overlaps — no effect.
#ER0332 2500U Incubate at 37°C. Dcm: never overlaps — no effect.
Supplied with: Storage Buffer CpG: completely overlaps — blocked (p.135).
10X Buffer Eco52] iml EcoKI: never overlaps — no effect.

Eco52l is supplied in:
10mM Tris-HCI (pH 8.2 at 25°C), 500mM Nacl, ~ ECOBI:never overlaps — no effect.
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Digestion of Agarose-embedded DNA
50% (v/v) glycerol. Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
. DNA A DNAin 16 hours.

0.7% agarose

10X Buffer Tango™ Iml

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
2 0 0 1 0 0 0 1 1 0

1

Activity in Five Buffer System, %
0 R Tango, ., 2X Tango

B

100 2050 2050 50-100  50-100
5.CTGARAGN, L3 Concentration Note
s.6acTTCW,.5 5u/l = Eco57! requires only Mg?* for its activity,
Conditions for 100% Activi but is stimulated by S-adenosylmethionine.
#ERO'%l . 200u [1X Buffer G] + SAM: 4 0.01mM S-adenosylmethionine gives a
upplied with: i . ~ . q R4 .
X Buffer G - [L0mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl, 100-fold increase in Eco57! activity. Stl||,. a
50X SAM 0.1ml 50mM NaCl and 0.1mg/mi BSA] + complete cleavage of some substrates with
10X Buffer Tango™ iml 0.01mM S-adenosylmethionine. Eco571 is difficult tq ach!eve. _
4ER0342 10004 Incubate at 37°C. = Eco57! concentration is determined by a
Supplied with: Buff maximal cleavage level achieved when no
10X Buffer G iml Storage urier o change in the fragmentation patterns is
50X SAM 2¢0.1ml Eco571is supplied in: observed with the further enzyme increase.
10X Buffer Tango™ ml 10mM potassium phosphate (pH 7.4 at 25°C), N

Low salt, high glycerol (>5%) concentrations,
pH >8.0 or a large excess of enzyme may
result in star activity.

Eco57] may remain associated with the
After 10-fold overdigestion with Eco57l, cleaved DNA. This may cause DNA band shift-
approximately 70% of the DNA fragments can ing during electrophoresis. To avoid an atypi-
be ligated, but none of these can be recut due cal DNA band pattern, use the 6X Loading
to the methylation of the recognition sequence Dye & SDS Solution (#R1151) for sample
by this enzyme. preparation or heat the digested DNA in the

Methylation Effects presence of SDS prior to electrophoresis.
Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: never overlaps — no effect.

EcoKI: never overlaps — no effect.

EcoBl: may overlap — effect not determined.

100mM NaCl, ImM EDTA,
7mM 2-mercaptoethanol and 50% (v/v) glycerol.

ADNA | jaation and Recleavage
1.0% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
40 0 0 2 2 2 2 2 2 1 2

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

Recommended Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
Tangu Buffer oTT DTT SAM 37 Temperature Efficiency Activity Dam Methylation



1ISO|IISO

‘QC)D’I 14001

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
G+SAM O+5AM R+SAM Tango+SAM 2X Tango

W50-100 0-20 20-50 50-100 0-20

+SAM

5.CT GPuaGN |3
3.eacpyTCcm, T.5

Concentration
1-3u/pl
Conditions for 100% Activity

Methylation Effects
Dam: never overlaps — no effect.
Dcm: may overlap — blocked (p.134).

#Eljpi?;lwm 50u [1X Buffer B] + SAM: (EZpG: never overlaps — no effect.
10X Buffer B - [10mM Tris-HCI (pH 7.5 at 37°C), 10mM Mgcl,  ECOKI: never overlaps —no effect.
50X SAM o.1ml and 0.1mg/ml BSA] + EcoBI: may overlap — effect not determined.
10X Bufer Tango™ il 1M S-adenosylmethionine. Note
Incubate at 37°C. = Eco57MI requires only Mg?* for its activity,

Lambda ®X174

65

M13mp18/19
2

A DNA
1.0% agarose

pBR322
6

puUC18/19  puCs7

Storage Buffer

Eco57Ml is supplied in:

10mM potassium phosphate (pH 7.4 at 25°C),
100mM NaCl, ImM EDTA,

7mM 2-mercaptoethanol and 50% (v/v) glycerol.

Ligation and Recleavage

After 10-fold overdigestion with Eco57MI,
approximately 90% of the DNA fragments can
be ligated, but none of these can be recut due
to the methylation of the recognition sequence
by this enzyme.

pTZ19R/
3 3 3

* This product and process is covered by US patent No 6893854 and corresponding counterparts.

Eco72l (PmaCl)

| 37° ) | 6 e & J O

pBluescriptlKS(-/+)
3

but is stimulated by S-adenosylmethionine.
1uM S-adenosylmethionine gives more than
a 100-fold increase in Eco57MI activity. Still,
a complete cleavage of some substrates with
Eco57MI is difficult to achieve.

= Eco57MI concentration is determined by
a maximal cleavage level achieved when
no change in the fragmentation patterns is
observed with the further enzyme increase.

= Eco57MI may remain associated with the
cleaved DNA. This may cause DNA band shift-
ing during electrophoresis. To avoid an atypi-
cal DNA band pattern, use the 6X Loading
Dye & SDS Solution (#R1151) for sample
preparation or heat the digested DNA in the
presence of SDS prior to electrophoresis.

PACYC184

pBluescriptlISK(-/+)
4 6

pACYC177
2

Activity in Five Buffer System, %

B G 0 R Tango 2X Tango
NR NR 020 020 100  20-50
s.CACleTG.z3 Concentration Methylation Effects
3.6TGlcac.s 10u/pl Dam: never overlaps — no effect.
” L. Dcm: never overlaps — no effect.
0,
#ER0361 2000u Conditions fof;_wO/D Activity CpG: completely overlaps — blocked (p.135).
e 1X Buffer Tango™: . i
Supplied with: 33mM Tris-acetate (oH 7.9 at 37°C EcoKI: may overlap — effect not determined.
10X Bufer Tango Ll is-acetate (pH 7.9 a ) EcoBl: may overlap — effect not determined.
10mM Mg-acetate, 66mM K-acetate and ) )
#ER0362  5x2000u 0.1mg/ml BSA. Digestion of Agarose-embedded DNA
fg’x’pgjge"r'”é’;hgow S Incubate at 37°C. Minimlum és units of tfhf enzfyme are requti)reéidfo(;
complete digestion of 1ug of agarose-embedde
Storage Buff{;‘r . A DNAin 16 hours.
Eco72lis supplied in:
10mM Tris-HCI (pH 7.4 at 25°C), 100mm KcI,  Note -
1mM DTT, 1mM EDTA, 0.2mg/ml BSA and Greater than 10-fold overdigestion with Eco72I
50% (v/v) glycerol. may result in star activity.
MDNA | jgation and Recleavage
0.7% agarose . . .
After 10-fold overdigestion with Eco72l, more
than 80% of the DNA fragments can be ligated
in a reaction mixture containing 20-40u of T4
DNA Ligase/1pg of fragments and 10% PEG.
More than 90% of these can be recut.
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
3 0 0 0 0 0 0 0 0 0 0

Sensitivity to
CpG Methylation

Al Inactivation

Bulk quantities & custom formulations available on request

High . Genome . Recombinant
Concentration ,r Qualified @ Enzyme

Blue/White
Certified

65
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Tango 37° [ ainil Ao & =

Eco81I (Saul)

s.celrNacae.s

Concentration
3.6 GANTlCC.5 10/l
. 0 L.
4ER0371 5004 f;gdflftlogs forrM _10047 Activity
Supplied with: urrer fango
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg- n mM K- n
4ER0372 2500u 0 g-acetate and 66 acetate and
Supplied wih: 0.1mg/ml BSA.
upplied with: N
10X Buffer Tango™ ml Incubate at 37°C.
Storage Buffer

Eco81l is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
0.7% agarose

Lambda ~®X174  M13mp18/19 pBR322  pUC18/19 pucs7 pTZ19R/U

pBluescriptlIKS(-/+)
2 0 1 0 0 0 0 0

Eco88lI (Aval)

5'...CJ/PY C G PuG.3 Concentration
3.G Pu G C PylC.5 100/l
. 0 .
4ER0381 10004 f;gdflftlogs foTrM _1004; Activity
Supplied with: u er_ ango -
10X Buffer Tango™ iml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate and 66mM K-acetate and
0.1mg/ml BSA.
Incubate at 37°C.
Storage Buffer

Eco88l is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 200mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
0.7% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7
2

pTZ19R/U
8 1 1 1 1 1

pBluescriptlIKS(-/+)
2

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 100 0-20  0-20 100 0-20

Ligation and Recleavage

After 10-fold overdigestion with Eco81l, more
than 80% of the M13mpl8 DNA fragments
can be ligated in a reaction mixture containing
20-40u of T4 DNA Ligase/lug of fragments
and 10% PEG. More than 95% of these can
be recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: never overlaps — no effect.

EcoKI: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

pBluescriptlISK(-/+) pACYC177  pACYC184
0 0

1

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
100 50-100 0-20  0-20 100 20-50

Ligation and Recleavage

After 50-fold overdigestion with Eco88I, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — cleavage impaired
(p.135).

EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

pBluescriptlISK(-/+) pACYC177  pACYC184
2 2

1

Supporting Products Fermentas Restriction Endonucleases:
> Dilution Buffer P21 < pyreExtreme™ Quality & Performance

- ek ED_TA’ pHi8:0 ) p869 | Supplied with 10X concentrated buffers:

= 6X Loading Dye & SDS Solution p.336

— color-coded optimal buffer (one of B, G, O, R, Tango™)

— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer

— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest

Recommended Requires m Requires Incubation (—=mm Ligation
Tangu Buffer oTT DTT SAM 37 Temperature

Efficiency

www.fermentas.com/research

Star w Sensitivity to
Activity Dam Methylation



‘ISC) 1SO

S00114001

Eco91l (BstEll)

5.GleTNACC.3
3.ccaNTcGcle.5

#ER0391 1000u
Supplied with:
10X Buffer O iml
10X Buffer Tango™ Iml
#ER0392 5000u
Supplied with:
10X Buffer O 2ximl
10X Buffer Tango™ Iml
A DNA
0.7% agarose
Lambda ®X174 M13mp18/19 pBR322
13 0 0 0

Eco105I (SnaBI)

5. TAClegTA.3
3. ATGlcA TS5

#ER0401 600u
Supplied with:
10X Buffer Tango™ 1ml
#ER0402 3000u
Supplied with:
10X Buffer Tango™ 2ximl
A DNA
0.7% agarose
Lambda  ®X174 M13mpl18/19 pBR322
1 0 1 0

Sensitivity to

Thermal
CpG Methylation Al Inactivation

puC18/19

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 20-50 [OON 50-100 50-100 100

Concentration Ligation and Recleavage

10u/pl After 50-fold overdigestion with Eco91l, more
Conditions for 100% Activity than 95% of the DNA fragments can be ligated
1X Buffer O: and recut.

50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCL,,  Methylation Effects

100mM NaCl and 0.1mg/ml BSA.
Incubate at 37°C.

Storage Buffer

Eco91lis supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 150mM KCI,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and

Dam: never overlaps — no effect.

Dcm: may overlap — no effect (p.134).
CpG: may overlap — no effect (p.136).
EcoKl: may overlap — effect not determined.
EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA

50% (v/v) glycerol. Minimum 5 units of the enzyme are required for
complete digestion of 1jg of agarose-embedded
A DNA in 16 hours.
pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
0 0 0 0 1 0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango

100* 50-100 0-20 0-20 100 0-20
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h).

[ ERmeSEIIE®

Concentration Ligation and Recleavage

10u/ul After 2-fold overdigestion with Ecol05I, more
Conditions for 100% Activity than 80% of the phage M13mp18 DNA frag-
1X Buffer Tango™: ments can be ligated and more than 90% of

these can be recut.
Methylation Effects

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate and 66mM K-acetate and

0.1mg/ml BSA. Dam: never overlaps — no effect.
Incubate at 37°C. Dcm: never overlaps — no effect.
Storage Buffer CpG: completely overlaps — blocked (p.135).

EcoKI: never overlaps — no effect.
EcoBI: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1jg of agarose-embedded
A DNAin 16 hours.

Note
Greater than 15-fold overdigestion with Eco105|
may result in star activity.

Eco105I is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, 1ImM EDTA,

1mM phenylmethylsulfonylfluoride,

0.2mg/ml BSA and 50% (v/v) glycerol.

puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
0 0 0 0 0 0
Bulk quantities & custom formulations available on request
High - 67

Genome Recombinant Blue/White
Qualified Enzyme Certified
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Eco130I (Styl)

AA
s.cleTTea.3
3.6 GAAcls

TT
#ER0411 2500u
Supplied with:
10X Buffer O Iml
10X Buffer Tango™ 1ml
A DNA
1.0% agarose
Lambda ®X174 M13mp18/19 pBR322
10 0 0 1

Ecol471 (Stul)

5.AGGlcCcT.3

puC18/19  puCs7

Concentration
10u/pl

Condlitions for 100% Activity

1X Buffer O:

50mM Tris-HCI (pH 7.5 at 37°C), 20mM MgClI
100mM NaCl and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Eco130l is supplied in:

10mM Tris-HCl (pH 7.5 at 25°C), 50mM KClI,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Al

pTZ19R/U

pBluescriptlIKS(-/+)
0 0 0 0

Activity in Five Buffer System, %
B G 0 R Tango 2XTango
0-20 20-50 [400N 50-100 50-100 100

Ligation and Recleavage

After 50-fold overdigestion with Eco130I, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

pBluescriptlISK(-/+) pACYC177  pACYC184
0 0

2

Activity in Five Buffer System, %
G 0 R Tango 2X Tango
50-100 20-50 20-50 50-100  0-20

Concentration Ligation and Recleavage
s.rccleca.s 10u/pl After 50-fold overdigestion with Eco147!, more
it p) i than 90% of the DNA fragments can be ligated
4EROAZ1 1000u Condmong for 100% Activity and recut
Supplied with: X BUﬁer. B: i
10X Buffer B ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,  Methylation Effects
10X Buffer Tango™ ml and 0.1mg/ml BSA. Dam: never overlaps — no effect.
HER0422 5000u Incubate at 37°C. Dcm: may overlap — blocked (p.134).
Supplied with: Storage Buffer CpG: never overlaps — no effect.
18? Sﬁg:[ %ngom 2xm Ecol471 is supplied in: EcoKIE never overlaps — no effect. _
10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl, EcoBI: may overlap — effect not determined.
1mM DTT, ImM EDTA, 0.2mg/ml BSA and Digestion of Agarose-embedded DNA
50% (v/v) glycerol. Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
2\ DNA A DNA in 16 hours.
0.7% agarose
Lambda  ®X174 M13mpl18/19 pBR322 puC18/19 puCs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
6 1 0 0 1 0 0 0 2 0
Supporting Products Fermentas Restriction Endonucleases:
> Dilution Buffer P21 < pyreExtreme™ Quality & Performance
- ek ED_TA’ pHi8:0 ) ps69 | Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

www.fermentas.com  www.fermentas.

Recommended Requires m Requires
Tango) 5. rer 01T oy SAM

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

com/doubledigest ~ www.fermentas.com/research

o] Incubation —m Ligation Star w Sensitivity to
Temperature Efficiency Activity Dam Methylation



‘ISD 1SO

S00114001

EcolCRI

1. RESTRICTION ENDONUCLEASES

Product Description

Fermentas enzymes Ecl13611, p.61 and Sacl (different cleavage position), p.102

EcoNI

Fermentas enzyme Xagl, p.115

Eco065I

Fermentas enzyme Eco91l, p.67

Eco0109] (Drall

5.Pu GlG N C C Py.3
3.Py ¢ ¢ N GG Pu.5

#ER0261 2000u
Supplied with:
10X Buffer Tango™ Iml
A DNA
0.7% agarose
Lambda ®X174 M13mpl18/19 pBR322
3 0 0 4

5.GLAATTC.3
3.CcTTAaale.s

#ER0271 5000u
Supplied with:
10X Buffer EcoRI 2ml
10X Buffer Tango™ Iml
#ER0272 5x5000u
Supplied with:
10X Buffer EcoRl 5x1ml
10X Buffer Tango™ 1ml
#ER0273 HC, 25000u
Supplied with:
10X Buffer EcoRI 5ximl

10X Buffer Tango™ Iml
WEVA g
F

astDigest™ EcoRI (seep.2)

#ER0274
Supplied with:
10X FastDigest™ Buffer Iml

A DNA

200 reactions 0.7% agarose

Lambda ~®X174  M13mp18/19 pBR322
5 0 1 1

Sensitivity to

Thermal
CpG Methylation Al Inactivation

puC18/19 pucs7

puCi8/19  pucs?

g 37° sl ]

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Eco0109! is supplied in:

10mM potassium phosphate (pH 7.5 at 25°C),
100mM NaCl, ImM EDTA,

7mM 2-mercaptoethanol, 0.2mg/ml BSA and
50% (v/v) glycerol.

pTZ19R/U

pBluescriptlIKS(-/+)
1 0 1

e 37° o5 S| HC | A O =] )

Concentration
10u/pl
50u/ul, HC

Conditions for 100% Activity

1X Buffer EcoRI:

50mM Tris-HCI (pH 7.5 at 37°C),

10mM MgCl,, 100mM NaCl,

0.02% Triton X-100 and 0.1mg/ml BSA.
Incubate at 37°C.

Storage Buffer

EcoRl is supplied in:

10mM potassium phosphate (pH 7.4 at 25°C),
300mM NaCl, ImM EDTA, 1mM DTT,
0.2mg/ml BSA, 0.15% Triton X-100 and

50% (v/v) glycerol.

pTZI9R/U

pBluescriptlIKS(-/+)
1 1 1 1

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 20-50 20-50 20-50 = 100 100

Ligation and Recleavage

After 50-fold overdigestion with Eco01091, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: may overlap — blocked (p.134).

CpG: may overlap — no effect.

EcoKl: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme is required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

pBluescriptliSK(-/+)  pACYC177  pACYC184
1 1 4

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 NR 100 100* NR 100

* Star activity appears at a greater than 5-fold overdigestion (5u x 1h).

Ligation and Recleavage

After 50-fold overdigestion with EcoRI, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: may overlap — no effect (p.136).
EcoKI: never overlaps — no effect.
EcoBI: may overlap — no effect (p.138).

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

Note

= Low salt concentration, large excess of the
enzyme, pH >8.0, or the replacement of Mg?*
by Mn?* may result in star activity.

= One hour DNA digestion with the FastDigest™
EcoRl in the FastDigest™ buffer may result in
a relaxation of enzyme specificity. Cleavage of
DNA in the EcoRlI buffer is recommended in
such a case.

pACYC177  pACYC184
0

pBluescriptlISK(-/+)
1 1

Bulk quantities & custom formulations available on request

High . Genome . Recombinant
Concentration ,r Qualified @ Enzyme

Blue/White
Certified

69
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T Concentration
s.lccae GT...S' 10u/l
3. GGC a cchs Conditions for 100% Activity
1X Buffer O:
50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,
#Efpﬁélw,m_. 200u 100mM NaCl and 0.1mg/ml BSA.
10X Buffer O ml Incubate at 37°C.
o 10X Buffer Tango 1ml Storage Buffer
(L}J) #ER1922 1000u EcoRll is supplied in:
< Supplied with: 10mM Tris-HCl (pH 7.4 at 25°C), 100mM KCl,
L o gjgg%ngow o 1mM DTT, 1mM EDTA, 0.2mg/ml BSA and
O 50% (v/v) glycerol.
= Ligation and Recleavage
) 7{ 2(’;‘\ (dem) - After 50-fold overdigestion with EcoRll, more
% AHRAGE than 90% of the DNA fragments can be ligated
Ll and recut.
= Methylation Effects
o Dam: never overlaps — no effect.
|L_> Dcm: completely overlaps — blocked (p.134).
o CpG: never overlaps — no effect.
(|7) Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
IﬁI:J 70 2 7 6 5 5 5 5
i EcoRV

Fermentas enzyme Eco32l, p.62

0 o Activity in Five Buffer System, %
0 137 Iﬁﬂ"ﬁ'ﬂ@l@ B G 0 R Tango 2XTango

20-50 50-100 [NM00N 50-100 20-50 50-100

EcoKl: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Note

< At least two copies of EcoRIl recognition
site are required for efficient cleavage. For
cleavage of DNA substrates with only one
copy of recognition site Mval, neoschizomer
(#ER0551) of EcoRll, is recommended.

= Mval, the Dcm methylation insensitive neo-
schizomer of EcoRll, is recommended for the
cleavage of Dem methylated DNA.

= EcoRIl may remain associated with the
cleaved DNA. This may cause DNA band shift-
ing during electrophoresis. To avoid an atypi-
cal DNA band pattern, use the 6X Loading
Dye & SDS Solution (#R1151) for sample
preparation or heat the digested DNA in the
presence of SDS prior to electrophoresis.

= Assayed using pBR322 DNA (dcm-).

PACYC184

pBluescriptlISK(-/+)
5 12

pPACYC177
8

EcoT 14|

Fermentas enzyme Eco130l, p.68

Ecol22|

Fermentas enzyme Mph1103I, p.85

Ehel (Narl¥)

* Unlike Narl, Ehel produces DNA Concentration
fragments with blunt ends
10u/pl
s ecclecce.y Conditions for 100% Activity
s.ccalcea.s 1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and

#ER0441 500u
Supplied with: 0.1mg/ml BSA.
10X Buffer Tango™ 1ml Incubate at 37°C.
Storage Buffer
Ehel is supplied in:
10mM Tris-HCI (pH 7.5 at 25°C), 100mM NaCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
- aga?ohi‘: Ligation and Recleavage
' After 50-fold overdigestion with Ehel, more
than 80% of the pBR322 DNA fragments can
be ligated in a reaction mixture containing
20-40u of T4 DNA Ligase/lug of fragments
and 10% PEG. More than 90% of these can
be recut.
Lambda ®X174 M13mp18/19 pBR322 puC18/19 puUC57 pTZ19R/U pBluescriptlKS(-/+)
1 2 1 4 1 1 0 0

Espl

Fermentas enzyme Bpu11021, p.40

Activity in Five Buffer System, %
G 0 R Tango 2X Tango
0-20 100 20-50

B
20-50 50-100

Methylation Effects

Dam: never overlaps — no effect.

Dcm: may overlap — no effect (p.134).

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 20 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

Note

= Unlike Narl, Ehel completely digests A and
pBR322 DNAs.

= Low salt, high glycerol (>5%) concentrations,
pH >8.0 or a large excess of enzyme may
result in star activity.

0-20

pACYC184

pBluescriptlISK(-/+)
0 4

pACYC177
0

www.fermentas.com  www.fermentas.com/doubledigest
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www.fermentas.com/research
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‘ISD 1SO

S00114001

5.GTCTCM,.3
3.6cAaGAGm, .5

#ER0451 200u
Supplied with:
10X Buffer Tango™ Iml
#ER0452 1000u
Supplied with:
10X Buffer Tango™ Iml

A DNA
1.0% agarose

Lambda  ®X174 M13mpl18/19 pBR322
14 0 1 1

Faql (Finl)

5.6GGAcCM, L3
z.cceraem,l.s

#ER1811 100u
Supplied with:
10X Buffer Tango™ Iml
50X SAM 0.1ml

A DNA
1.0% agarose

pUC18/19

1. RESTRICTION ENDONUCLEASES

Concentration
10u/pl

Conditions for 100% Activity

[1X Buffer Tango™] + DTT:

[33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA] + 1.0mM DTT.

Incubate at 37°C.

Storage Buffer

Esp3l is supplied in:

10mM potassium phosphate (pH 7.4 at 25°C),
100mM KCl, 1mM EDTA,

7mM 2-mercaptoethanol, 0.5mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 50-fold overdigestion with Esp3l, more
than 95% of the DNA fragments can be ligated
and recut.

pUC57  pTZI9R/U
2

2 0

Concentration
1-3u/l

Conditions for 100% Activity

[1X Buffer Tango™] + SAM:

[33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA] +

0.05mM S-adenosylmethionine.
Incubate at 37°C.

Storage Buffer

Faql is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 10-fold overdigestion with Fagl, more than
90% of the DNA fragments can be ligated, but
none of these can be recut due to the methyla-
tion of the recognition sequence by this enzyme.

pBluescriptlIKS(-/+)
0

Product Description

Activity in Five Buffer System, %
0 R Tango, .. 2X Tango

B G

+DTT +DTT +DTT +DTT +DTT +DTT
100 2050 020 0-20 100 0-20
Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

Note

= The enzyme requires DTT (#R0861/2). Freshly
made DTT should be added to the reaction
buffer.

= Esp3l cleaves downstream of its recognition
site and can generate any desired 4 base
5’-overhangs. This feature is useful for PCR
product cloning (p.140).

PACYC184

pBluescriptlISK(-/+)
0 2

pACYC177
1

Activity in Five Buffer System, %

B+SAM G+SAM O+SAM R+SAM TangO+SAM 2X TangO+SAM
20-50 2050 0-20 0-20 = 100 20-50
Methylation Effects

Dam: never overlaps — no effect.
Dcm: may overlap — no effect (p.134).
CpG: may overlap — blocked (p.136).
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Note

= Fagl requires only Mg?* for its activity, but

is stimulated by S-adenosylmethionine.

0.05mM S-adenosylmethionine gives more

than a 2-fold increase in Fagl activity. Still,

a complete cleavage of some substrates is

difficult to achieve.

Fagl concentration is determined by a maxi-

mal cleavage level achieved when no change

in the fragmentation patterns is observed

with the further enzyme increase.

= Fagl may remain associated with the cleaved
DNA. This may cause DNA band shifting
during electrophoresis. To avoid an atypical
DNA band pattern, use the 6X Loading Dye &
SDS Solution (#R1151) for sample preparation
or heat the digested DNA in the presence of
SDS prior to electrophoresis.

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pPTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
38 2 2 4 0 0 01 01 01 1 7
Fatl Fermentas enzyme Hinlll (different cleavage position), p.74
FaU| Fermentas enzyme Smul, p.108

Fbal

Fermentas enzyme Bcll, p.32

Sensitivity to
CpG Methylation

Y88 | Thermal .
Inactivation HC

Bulk quantities & custom formulations available on request

High . Genome . Recombinant
Concentration ,r Qualified @ Enzyme

Py FastDigest™
Enzyme

Blue/White
Certified
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Flnl Fermentas enzyme Fag, p.71

Fn u Dl | Fermentas enzyme Bsh1236, p.45

Fn U4H | Fermentas enzyme Satl, p.103

FO kl Fermentas enzyme BseGl| (different cleavage position), p.41
Fspl Fermentas enzyme Nsbl, p.91

B Activity in Five Buffer System, %
SpAI 0 I37°ﬁﬂ CG I;55 = B G 0 R Tango 2X Tango

0-20 0-20 |00 50-100 0-20  50-100

(9p]

LLl

)

<C

"_',J 5.PuTGClG Capy.y Concentration Ligation and Recleavage

O 3.,y AcGlCcGTPuS 5u/pl After 50-fold overdigestion with FspAl, more
%) Conditions for 100% Activity than 80% of the DNA fragments can be ligated
@) #ER1661 100u . and more than 90% of these can be recut.

A Supplied with: 1X Buffer O:

= 10X Buffer O ml 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,  Methylation Effects

L 10X Buffer Tango™ ml 100mM NaCl and 0.1mg/ml BSA. Dam: never overlaps — no effect.

% #ER1662 500U Incubate at 37°C. Dcm: never overlaps — no effect.

= Supplied with: Storage Buffer CpG: completely overlaps — blocked (p.135).
O 18? Eﬁgi ?ango“ m: FspAl is supplied in: EcoKl: may overlap — effect not determ!ned.

o 10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl, EcoBI: may overlap — effect not determined.

5 1mM DTT, 1ImM EDTA, 0.2mg/ml BSA and Note

L 50% (v/v) glycerol. Low salt, high glycerol (>5%) concentrations,
D:_ pH >8.0 or a large excess of enzyme may result
— A DNA in star activity.

0.5% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 puCs7 pTZ19R/U pBluescriptlKS(-/+) pBluescriptlISK(-/+) pACYC177 pACYC184
2 0 0 2 0 0 0 0 0 0 2

[ VES | Activity in Five Buffer System, %
FSpBI (Mael) Tangu 3r I]/u 85 IY B G . 0 R . Tang 2X Tango
50-100 20-50 0-20 0-20 100  0-20
s.clT A @3 Concentration Ligation and Recleavage
3.6 A TlC.5 10u/ul After 50-fold overdigestion with FspBI, more
Conditions for 100% Activity than 80% of the DNA fragments can be ligated
#IiRlZGC/l ) 500u 1X Buffer Tango™: in a reaction mixture containing 20-40u of T4
upplied with: . ) i
o Buffr Tango™ - 33mM Tris-acetate (pH 7.9 at 37°C), DNA Ligase/1pg of fragments and 10% PEG.
10mM Mg-acetate, 66mM K-acetate and More than 95% of these can be recut.
#Essp]/;;egzwm 2500u 0.1mg/ml BSA. Methylation Effects
10X Buffer Tango™ 1ml Incubate at 37°C. Dam: never overlaps — no effect.

Storage Buffer Dcm: never overlaps — no effect.
FspBl is supplied in: CpG: never overlaps — no effect.

10mM Tris-HCI (pH 7.4 at 25°C), 100mM Kcl,  ECOKI: never overlaps —no effect.

1mM DTT, 1mM EDTA, 02mg/m| BSA and EcoBI: never OVerlapS —no effect.
50% (v/v) glycerol. Digestion of Agarose-embedded DNA
). DNA Minimum 10 units of the enzyme are required for
0.7% agarose complete digestion of 1jg of agarose-embedded

A DNA in 4 hours.

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
14 3 5 5 4 4 5 6 6 4 4

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research
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‘ISC) 1SO

S00119001

5.CT GGAGN,L3 Concentration
s.eaccTcm, .5 5u/pl
Conditions for 100% Activit]

#ER0461 100u X Bufer B PAcmY

Supplied with: .

10§pBuffer B 1ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,

10X Buffer Tango™ iml and 0.1mg/ml BSA.
HER0462 500U Incubate at 30°C.

Sunp/ieg with: | Storage Buffer

10X Buffer B Im f ind ine

Gsul is supplied in:

10X Buffer T ml :

e " 10mM potassium phosphate (pH 7.5 at 25°C),
1mM EDTA, 7mM 2-mercaptoethanol,
0.2mg/ml BSA and 50% (v/v) glycerol.
Ligation and Recleavage

Lo ADNA After 10-fold overdigestion with Gsul, approxi-
b agarose mately 90% of the DNA fragments can be
ligated and recut.
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
25 3 2 4 1 1 1
Haell Fermentas enzyme Bsp143ll, p.49

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %

B G 0 R Tango 2X Tango
00W 50-100 20-50 20-50 100  50-100
Methylation Effects

Dam: never overlaps — no effect.
Dcm: may overlap — blocked (p.134).
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Note

= Incubation at 37°C results in 70% activity.

= Gsul requires only Mg?* for its activity, but is
stimulated by S-adenosylmethionine. 0.01mM
S-adenosylmethionine gives a 2-fold increase
in activity.

= Gsul may remain associated with the cleaved
DNA. This may cause DNA band shifting
during electrophoresis. To avoid an atypical
DNA band pattern, use the 6X Loading Dye &
SDS Solution (#R1151) for sample preparation
or heat the digested DNA in the presence of
SDS prior to electrophoresis.

PACYC177  pACYC184

pBluescriptlISK(-/+)
2 1 4

Haelll

Fermentas enzyme BsuRl, p.53

Hapl|

Fermentas enzymes Hpall, p.77 and Mspl (different sensitivity to methylation), p.86

Hoal

Fermentas enzyme Csel, p.58

HgiAl

Fermentas enzyme Alw21l, p.29

HgiCl

Fermentas enzyme BshNI, p.46

HgiJll

Fermentas enzyme Eco24l, p.61

5.6 C glc.z
s.cle cas
#ER1851 2000u
Supplied with:
10X Buffer Tango™ 1ml
A DNA
1.4% agarose
Lambda ®X174 M13mp18/19 pBR322
215 18 26 31
Sensitivity to

CpG Methylation

Y88 | Thermal
Inactivation

| 37"} 7] CG |

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Hhal is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI,
1mM EDTA, 1mM DTT, 0.2mg/ml BSA and
50% (v/v) glycerol.

pUC18/19  pUC57  pTZI9R/U
17 17 20 24

pBluescriptlIKS(-/+)

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 20-50 20-50 = 100 20-50

Ligation and Recleavage

After 50-fold overdigestion with Hhal, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: completely overlaps — blocked.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

pBluescriptlISK(-/+) pACYC177  pACYC184
24 16 26

Bulk quantities & custom formulations available on request

High Genome
Concentration Qualified

Recombinant
Enzyme

Blue/White
Certified
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Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 [EIOOM 20-50 20-50 20-50  20-50

Hinl (Acy)

5.G Pulc G Py C.3 Concentration Ligation and Recleavage

3.Cc Py G ClPu G.5 10u/l After 50-fold overdigestion with Hin1l, more than

iti i 95% of the DNA fragments can be ligated and

YEROATL 3000 Cond/tlon§ for 100% Activity o g 9
Supplied with: 1X Buffer G:
10X Buffer G ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,  Methylation Effects
10X Buffer Tango™ ml 50mM NaCl and 0.1mg/ml BSA. Dam: never overlaps — no effect.

#ER0472 1500u Incubate at 37°C. Dcm: may overlap — cleavage impaired (p.134).
Supplied with: Storage Buffer CpG: completely overlaps — blocked (p.135).
gi gigg %ngow m: Hindl is supplied in: EcoKI.l never overlaps — no effect. _

10mM potassium phosphate (pH 7.4 at 25°C), EcoBl: may overlap — effect not determined.

100mM NaCl, ImM EDTA, Digestion of Agarose-embedded DNA

7mM 2-mercaptoethanol, 0.2mg/ml BSA and Minimum 5 units of the enzyme are required for

50% (v/v) glycerol. complete digestion of 1ug of agarose-embedded
A DNA A DNAin 16 hours.

1.0% agarose

Lambda ®X174 M13mp18/19  pBR322  pUCI8/19  pUCS7  pTZI9R/U  pBluescriptKS(-/+)  pBluescriptliSK(-/+)  pACYC177  pACYC184
40 7 1 6 3 3 1 1 1 2 4

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 OO 20-50 50-100 50-100 50-100

I8 B0 e

HinZIl (Niall

5. CATGL3 Concentration Ligation and Recleavage
s.feTac .5 5u/jl After 50-fold overdigestion with Hinlll, more
Conditions for 100% Activit than 95% of the DNA fragments can be ligated
#ERl?:zl , 300u 1X Buffer G: ’ Y and recut.
Supplied with: : .
ot Bufer - 10mM Tris-HCI (oH 7.5 at 37°C), 10mM MgCl,,  Methylation Effects
10X Buffer Tango™ ml 50mM NaCl and 0.1mg/ml BSA. Dam: never overlaps — no effect.
Incubate at 37°C. Dcm: never overlaps — no effect.
Storage Buffer CpG: never overlaps — no effect.

Hindll is supplied in: EcoKI:. never overlaps — no effect. _
10mM potassium phosphate (pH 7.4 at 25°C), EcoBl: may overlap — effect not determined.

500mM NaCl, ImM EDTA, Note
7mM 2-mercaptoethanol, 0.15% Triton X-100, More stable when stored at -70°C.
0.5mg/ml BSA and 50% (v/v) glycerol. At -20°C the half-life of Hinlll is 6 months.

A DNA
1.4% agarose

Lambda ®X174 M13mpl18/19 pBR322  pUC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
181 22 15 26 11 11 9 8 8 16 23

Supporting Products Fermentas Restriction Endonucleases:
* Dilution Buffer P-121 < pyreExtreme™ Quality & Performance
= 0.5M EDTA, pH 8.0 p.369

= Supplied with 10X concentrated buffers:

— color-coded optimal buffer (one of B, G, O, R, Tango™)

— universal Tango™ buffer, specially formulated for double digests
On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

= 6X Loading Dye & SDS Solution p.336

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

Recommended Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
Ta"g" Buffer oTT DTT SAM 3 Temperature Efficiency Activity Dam Methylation



‘ISC) 1SO

S00119001

ng oo 37 iz S [

5.0y (MGAPY(N) (A/C/G)TC(N),, |3 Concentration
3.7, ,, (N)CTPu(N) (T/G/C)AG(N), T.5 1-3u/l
#ER1601 50U Conditions for 100% ACtIVIty
Supplied with: [1X Buffer Tango™] + SAM:
10X Buffer Tango™ Iml [33mM Tris-acetate (pH 7.9 at 37°C),
SUXSAM 0.1l 10mM Mg-acetate, 66mM K-acetate and
#ER1602 250u 0.1mg/ml BSA] +
Supplied with: 0.05mM S-adenosylmethionine.
10X Buffer Tango™ 1ml Incubate at 37°C.
50X SAM 2x0.1ml
Storage Buffer
Hin4l is supplied in:
10mM potassium phosphate (pH 7.4 at 25°C),
100mM NaCl, ImM EDTA,
ADNA (dam-)  7mM 2-mercaptoethanol, 0.2mg/ml BSA and
1.0%agarose  50% (v/v) glycerol.
Ligation and Recleavage
After 10-fold overdigestion with Hin4l, more
than 95% of the DNA fragments can be ligated
and only 50% of these can be recut due to the
methylation of the recognition sequence by
restriction enzyme.
Lambda ®X174 M13mpl8/19  pBR322  pUCL8/19  pUCS7  pTZI9R/MU  pBluescriptlIKS(-/+)
58 9 5 5 2 3 2 2

Hin6I (Hha*)

* Unlike Hhal, Hin6l produces DNA Concentration
fragments with a 2-base 5’-extension
10u/pl
s.elcecy Conditions for 100% Activity
3.c ¢ cle.s 1X Buffer Tango™:
33mM Tris-acetate (pH 7.9 at 37°C),
#ER0481 2000u 10mM Mg-acetate, 66mM K-acetate and
Supplied with: 0.1ma/ml BSA
10X Buffer Tango™ 1ml Mg i
Incubate at 37°C.
#ER0482 5x2000u
Supplied with: S_torage Buﬁer_
10X Buffer Tango™ 2xaml Hin6l is supplied in:
10mM potassium phosphate (pH 7.4 at 25°C),
100mM NaCl, 1mM EDTA,
7mM 2-mercaptoethanol, 0.2mg/ml BSA and
ADNA  50% (v/v) glycerol.
1.4% agarose
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
215 18 26 31 17 17 2 24

HinP1l

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B+ \M G+ AM O+ M R+ AM Tang0+SAM 2X Tango
20-50 20-50 0-20 0-20 = 100 0-20

+SAM

Methylation Effects

Dam: may overlap — blocked (p.133).

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.136).
EcoKI: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Note

= Hin4l requires only Mg?* for its activity, but is
stimulated by S-adenosylmethionine. 0.05mM
S-adenosylmethionine gives more than a
10-fold increase in Hin4l activity. Still, a com-
plete cleavage of some substrates with Hin4l
is difficult to achieve.

= Hindl concentration is determined by a maxi-
mal cleavage level achieved when no change
in the fragmentation patterns is observed
with the further enzyme increase.

= Hindl produces double-strand cuts on both
sides from the interrupted recognition site. Its
unique feature is a degenerate cleavage point
on the 3’ side of the recognition sequence (13
or 14 nt away).

= Assayed using A DNA (dam-) (#SD0021).

pACYC184

pBluescriptlISK(-/+)
2 6

pACYC177
8

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 20-50 20-50 = 100 = 50-100

Ligation and Recleavage

After 50-fold overdigestion with Hin6l, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBI: never overlaps — no effect.

pBluescriptlISK(-/+) pACYC177  pACYC184
24 16

26

Fermentas enzymes Hhal (different cleavage position), p.73 and Hin6l, see above

Sensitivity to
CpG Methylation

Thermal High
(65 Inactivation Concentration

Genome
Qualified

Bulk quantities & custom formulations available on request

Recombinant
Enzyme

Blue/White
Certified
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LIFE SCIENCES

Hincll (Hindll)

TGS

5.6 T PylPu A C.3
s.caplpy Tas

#ER0491 500u
Supplied with:
10X Buffer Tango™ 1ml
#ER0492 2500u
Supplied with:
10X Buffer Tango™ Iml

Concentration
10u/pl

Conditions for 100% Activity
1X Buffer Tango™:
33mM Tris-acetate (pH 7.9 at 37°C),

10mM Mg-acetate, 66mM K-acetate and

0.1mg/ml BSA.
Incubate at 37°C.

Storage Buffer

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 20-50 50-100 = 100 = 50-100

Ligation and Recleavage

After 50-fold overdigestion with Hincll, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.136).
EcoKI: may overlap — blocked (p.138).

Hincll is supplied in: EcoBI: may overlap — blocked (p.138).

10mM Tris-HCI (pH 7.5 at 25°C), 200mM KCl,
1mM DTT, 0.1mM EDTA, 0.5mg/ml BSA and
50% (v/v) glycerol.

A DNA
1.0% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 puCs7 pTZ19R/U pBluescriptlKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
1 1 1

35 13 1

Hindll

2 1 1 1 2

Fermentas enzyme Hincll, see above

Hindlll

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango

s.AlAGeTT.®
3. TTcCGAlAS

#ER0501 5000u
Supplied with:
10X Buffer R Iml
10X Buffer Tango™ 1ml
#ER0502 5x5000u
Supplied with:
10X Buffer R 2ximl
10X Buffer Tango™ Iml
#ER0503 HC, 25000u
Supplied with:
10X Buffer R 2x1ml

“@'y)lox Buffer Tango™ 1ml

FastDigest™ Hindlll (see p.2)

#ER0504 200 reactions
Supplied with:

10X FastDigest™ Buffer 1ml

0-20 20-50 0-20 [EGOM 50-100 50-100

Concentration Ligation and Recleavage

10u/pl After 50-fold overdigestion with Hindlll, more
50u/ul, HC than 95% of the DNA fragments can be ligated
Conditions for 100% Activity and recut.

1X Buffer R: Methylation Effects

10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,,
100mM KCl and 0.1mg/ml BSA.
Incubate at 37°C.

Storage Buffer

Hindlll is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 250mM KCl,

1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Minimum 5 units of the enzyme are required for

50% (v/v) glycerol. complete digestion of 1ug of agarose-embedded
A DNA A DNA in 16 hours.

0.7% agarose

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBI: may overlap — cleavage impaired (p.138).

Digestion of Agarose-embedded DNA

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
1 1 1

7 0 1

Supporting Products

1 1 1 1 1

Fermentas Restriction Endonucleases:

< Dilution Buffer
< 0.5M EDTA, pH 8.0

= 6X Loading Dye & SDS Solution p.336

www.fermentas.com

Recommended
Ta"g“ Buffer

pl2l .
p.369

PureExtreme™ Quality & Performance

= Supplied with 10X concentrated buffers:
— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com/doubledigest  www.fermentas.com/research

Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
oTT DTT SAM 3 Temperature Efficiency Activity Dam Methylation



‘ISC) 1SO

S00119001

5.GIANTC.3
3.c TN ale.s

#ER0801 2000u
Supplied with:
10X Buffer R 1ml
10X Buffer Tango™ 1ml
#ER0802 5x2000u
Supplied with:
10X Buffer R 2ximl
10X Buffer Tango™ Iml
#ER0803 HC, 10000u
Supplied with:
10X Buffer R 2x1ml
10X Buffer Tango™ Iml
A DNA
1.4% agarose
Lambda ®X174 M13mpl18/19 pBR322
148 21 27 10

Hpal

puC18/19 pucs7

1. RESTRICTION ENDONUCLEASES

Concentration
10u/pl
50u/ul, HC

Conditions for 100% Activity

1X Buffer R:

10mM Tris-HCl (pH 8.5 at 37°C), 10mM MgCl,,
100mM KCl and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Hinfl is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 100mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pTZ19R/U

pBluescriptlIKS(-/+)
6 5 9 8

Fermentas enzyme KspAl, p.81

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 20-50 50-100 |GG 50-100 50-100

Ligation and Recleavage

After 50-fold overdigestion with Hinfl, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.137).
EcoKI: never overlaps — no effect.

EcoBI: may overlap — blocked (p.138).

pACYC177  pACYC184

pBluescriptlISK(-/+)
8 13 9

s.clcea.s
3.6 ¢ clc.s
#ER0511 1000u
Supplied with:
10X Buffer Tango™ 1ml
#ER0512 5000u
Supplied with:
10X Buffer Tango™ 2ximl
A DNA
1.4% agarose
Lambda ®X174 M13mpl18/19 pBR322
328 5 18 26

Sensitivity to

Thermal
CpG Methylation (65 Inactivation

puC18/19  puCs?

g 37"} 57 G [

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Hpall is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM NaCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pTZ19R/U

pBluescript!IKS(-/+)
13 13 12 13

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 0-20 20-50 = 100 20-50

Ligation and Recleavage

After 50-fold overdigestion with Hpall, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBI: never overlaps — no effect.

pBluescriptlISK(-/+) pACYC177  pACYC184
13 16 34

Bulk quantities & custom formulations available on request

High . Genome . Recombinant
Concentration ,Y Qualified @ Enzyme

Blue/White
Certified

77
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LIFE SCIENCES

5.6GTGAMN .3

Concentration

s.ccacTm .5 100/l
. . .
#ER1101 300U Condmon; for 100% Activity
Supplied with: 1X BUffEI’. B:
10X Buffer B ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgcCl,
10X Buffer Tango™ 1ml and O.lmg/ml BSA.
#ER1102 1500u Incubate at 37°C.
Suppie | Storage Buffer
10X Buffer B im X L
10X Buffer Tango™ iml Hphl is supplied in:

10mM Tris-HCl (pH 7.5 at 25°C), 50mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA (dam-)
1.4% agarose

Lambda X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U

pBluescriptlIKS(-/+)
168 9 18 12 7 7 6 6

Hpy8! (Mjalv)

5.6 T NINAC.3

Concentration

3.CANINTG.5 10u/pl
. 0 -

4ER1571. 200u (j;gdglo;ls fo[M_loo % Activity

Supplied with: u er_ ango

10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),

—14 10mM Mg-acetate, 66mM K-acetate and

#Eﬁp]p-)ﬁezzwith: 1000u 0.1mg/ml BSA.

10X Buffer Tango™ 1ml Incubate at 37°C.

Storage Buffer

Hpy8l is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
1.4% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U

pBluescriptlIKS(-/+)
125 23 11 8 5 5 7 7

HpyCHA4llI

Fermentas enzyme Taal, p.109

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
INGGW o020 020 020 2050 0-20

Ligation and Recleavage

After 50-fold overdigestion with Hphl, more than
70% of the DNA fragments can be ligated and
more than 90% of these can be recut.

Methylation Effects

Dam: may overlap — blocked (p.133).
Dcm: may overlap — no effect.

CpG: may overlap — no effect.

EcoKI: never overlaps — no effect.
EcoBl: may overlap — blocked (p.138).

Note

= High glycerol (>5%) concentrations, pH >8.0
or a large excess of enzyme may result in star
activity.

= Assayed using A DNA (dam-) (#SD0021).

pACYC177 pACYC184

pBluescriptlISK(-/+)
6 17 16

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 0-20 20-50 = 100  50-100

Ligation and Recleavage

After 50-fold overdigestion with Hpy8I, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.137).
EcoKl: may overlap — effect not determined.
EcoBI: may overlap — effect not determined.

pACYC184

pBluescriptlISK(-/+)
7 6

PACYC177
8

Fermentas enzyme Tail (different cleavage position), p.110

HpyCH4IV

Supporting Products Fermentas Restriction Endonucleases:

= Dilution Buffer p.121
= 0.5M EDTA, pH 8.0 p.369
= 6X Loading Dye & SDS Solution p.336

PureExtreme™ Quality & Performance
= Supplied with 10X concentrated buffers:

— color-coded optimal buffer (one of B, G, O, R, Tango™)

— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer

— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest

Recommended Requires m Requires Incubation (—=mm Ligation
Ta"g" Buffer oTT DTT SAM 37 Temperature

Efficiency

www.fermentas.com/research

Star w Sensitivity to
Activity Dam Methylation



BNSS, 1. RESTRICTION ENDONUCLEASES

Product Description

IVE! S .
HpyF3 (0ce) o T

20-50 20-50 20-50 20-50 ~ 100 = 50-100 =

5.ClTN A a3 Concentration Ligation and Recleavage
3.6 AN TlC.5 10u/pl After 50-fold overdigestion with HpyF3I, more
JER1881 5004 Conditions for 100% Activity thadn 95°/to of the DNA fragments can be ligated
Supplied with 1X Buffer Tango™: andrecut.
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.
#EuRp]p-)f?:ZZwith: 2500u 0.1mg/ml BSA. Dcm: never overlaps — no effect.
10X Buffer Tango™ ml Incubate at 37°C. CpG: never overlaps — no effect.
Storage Buffer EcoKI: never overlaps — no effect.

HpyF3! is supplied in: EcoBI: may overlap — effect not determined.

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
1.4% agarose

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
104 14 29 8 6 6 4 4 4 14 9

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 0-20 0-20 0-20 100  50-100

HpyF10VI (Mwol)

5. GCNNNNNI/NNGC.3

Concentration Ligation and Recleavage
$.CENNINNNNNCG.5 10u/ul After 50-fold overdigestion with HpyF10VI, more
. .. 0 I
J— 3000 Conditions fotm,mO% Activity ;r:]zznrzsu/to of the DNA fragments can be ligated
Supplied with: 1XBuffer Tango™: '
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.
#Eﬁp]r.)zijzwith: 1500u 0.1mg/ml BSA. Dem: never overlaps — no effect.
10X Buffer Tango™ ml Incubate at 37°C. CpG: may overlap — cleavage impaired (p.137).
Storage Buffer EcoKI: never overlaps — no effect.

HpyF10V! is supplied in: EcoBI: never overlaps — no effect.

10mM Tris-HCl (pH 7.4 at 25°C), 100mM NaCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
1.4% agarose

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
346 21 20 34 13 13 14 16 16 11 36

HSp92| Fermentas enzyme Hinll, p.74
HSp92| | Fermentas enzyme Hinlll, p.74
Ital Fermentas enzyme Satl, p.103
Kasl| Fermentas enzyme Ehel (different cleavage position), p.70

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High . Genome . Recombinant . Blue/White
CpG Methylation (65 Inactivation Concentration ,Y Qualified @ Enzyme = Certified
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Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 0-20 0-20 0-20 20-50 0-20

e 37"} 55 S HC | & J=f )

5.6 GTAClc.3 Concentration Methylation Effects
s.clcaTees 10u/yl Dam: never overlaps — no effect.
#ER0521 4000u 50u/ul, HC Dcm: may overlap — no effect (p.134).
Supplied with: Conditions for 100% Activity CpG: may overlap — no effect (p.137).
10X Buffer Kpnl 2x1ml 1X Buffer Kpnl: EcoKI: never overlaps — no effect.
10X Buffer Tango™ ml : .
uffer Tango m 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl, EcoBl: never overlaps — no effect.
#Eﬁg)ﬁeﬁnh_ ox4000u 0.02% Triton X-100 and 0.1mg/ml BSA. Digestion of Agarose-embedded DNA
10X Buffer Kpn! aximl Incubate at 37°C. Minimum 5 units of the enzyme are required for
10X Buffer Tango™ iml Storage Buffer complete digestion of 1pg of agarose-embedded
#ER0523  HC, 20000u Kpnl is supplied in: A DNA in 16 hours.
i;;pgjﬁf;“;“:m . 10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl, Note
104 BuﬁerTfngow ml 1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and High glycerol (>5%) concentrations, pH >8.0
0 .
( FastDigest™ Kpnl (see p2) 59%) (_v/v) glycerol. Z::t?:/ iIarge excess of enzyme may result in star
#ER0524 100 reactions 0.7% a;‘a?o'iﬁ Ligation and Recleavage v
Supplied with: ’ After 50-fold overdigestion with Kpnl, more than
10X FastDigest™ Buffer  1ml 95% of the DNA fragments can be ligated and
recut.

Lambda ®X174 M13mpi8/19  pBR322  pUCI8/19  pUCS7  pTZ19R/U  pBluescriptliKS(-/+)  pBluescriptliSK(-/+)  pACYC177  pACYC184
2 0 1 0 1 1 1 1 1 0 0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 0-20 20-50 ' 100 = 50-100

Kpn2l (BspMII)

1. RESTRICTION ENDONUCLEASES

5.TlCCGGAy Concentration Ligation and Recleavage
s.agecclTs 10u/pl After 50-fold overdigestion with Kpn2l, more
Conditions for 100% Activity than 95% of the DNA fragments can be ligated
#ER0531 500u and recut.
Supplied with: 1X Buffer Tango™:
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: may overlap — no effect (p.133).
#Eﬁgjj%mh: 2500u 0.1mg/ml BSA. Dcm: never overlaps — no effect.
10X Buffer Tango™ 1ml Incubate at 55°C. CpG: completely overlaps — blocked (p.135).
Storage Buffer EcoKI: never overlaps — no effect.
Kpn2! is supplied in: EcoBI: never overlaps — no effect.
10mM Tris-HCI (pH 7.4 at 25°C), 1700mM KCI, Digestion of Agarose-embedded DNA
1mM DTT, ImM EDTA, 0.2mg/ml BSA and Minimum 5 units of the enzyme are required for
50% (v/v) glycerol. complete digestion of 1ug of agarose-embedded
A DNA A DNAin 16 hours.

0.7% agarose

Note
Incubation at 37°C results in 50% activity.

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
24 0 0 1 0 0 0 0 0 0 2

Supporting Products Fermentas Restriction Endonucleases:
« Dilution Buffer p.121
= 0.5M EDTA, pH 8.0 p.369
= 6X Loading Dye & SDS Solution p.336

= PureExtreme™ Quality & Performance
= Supplied with 10X concentrated buffers:

— color-coded optimal buffer (one of B, G, O, R, Tango™)

— universal Tango™ buffer, specially formulated for double digests
On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research
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‘ISC) 1SO

S00119001

Kspl

Fermentas enzyme Cfr42l, p.57

1. RESTRICTION ENDONUCLEASES

Product Description

Ksp632l

Fermentas enzyme Eam11041, p.60

KSpAI (Hpal) D& S

5.G T TlaAcC.S3

Concentration
s.caalrTa.s 100/l
. 0 .
4ER1031. 5004 Cond|t|0n§ for 100% Activity
Supplied with: X Buffer_ B:
10X Buffer B ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,
10X Buffer Tango™ iml and 0.1mg/ml BSA.
#ER1032 2500u Incubate at 37°C.
Supplie;if with: | Storage Buffer
10X Buffer B 1m R o i
10X Buffer Tango™ iml Kspals S.UppHEd n:
10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
Ligation and Recleavage
ADNA- after 50-fold overdigestion with KspAl, more
0.7% agarose .
than 90% of the DNA fragments can be ligated
and recut.
Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
14 3 0 0 0 0 0 0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
00 50-100* 20-50 20-50  100*  50-100

* Star activity appears at a greater than 5-fold overdigestion (5u x 1h).
Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.137).
EcoKI: may overlap — blocked (p.138).

EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1jg of agarose-embedded
A DNA in 16 hours.

Note

High glycerol (>5%) concentration, pH >8.0
or a large excess of enzyme may result in star
activity.

PACYC177  pACYC184

pBluescriptlISK(-/+)
0 0 0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 50-100 20-50 20-50 100 20-50

5.6CTCTTCHN, .3 Concentration Ligation and Recleavage
s.ceacanrcm,l.s 5u/pl After 50-fold overdigestion with Lgul, more than
— i 0 i 90% of the DNA fragments can be ligated and
4ER1931 1004 = Conditions fotM.loo % Activity ecut
Supplied with: 1X Buffer Tango™: i
10X Buffer Tango™ iml 33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.
#EuRplp?jZth, 500u 0.1mg/ml BSA. Dcm: never overlaps — no effect.
10X BufferTa'ngow 1ml Incubate at 37°C. CpG: may overlap — no effect.
Storage Buffer EcoKI: never overlaps — no effect.
Lgul is supplied in: EcoBI: may overlap — effect not determined.
10mM Tris-HCI (pH 7.4 at 25°C), 200mM KCl, Digestion of Agarose-embedded DNA
1mM DTT, ImM EDTA, 0.2mg/ml BSA and Minimum 5 units of the enzyme are required for
50% (v/v) glycerol. complete digestion of 1ug of agarose-embedded
A DNA A DNA in 16 hours.
0.7% agarose Note
Low salt, high glycerol (>5%) concentrations,
pH >8.0 or a large excess of enzyme may result
in star activity.
Lambda ®X174 M13mpl8/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
10 1 0 1 1 1 1 1 1 0 0
Bulk quantities & custom formulations available on request
Sensitivity to High Recombinant Blue/White f

Vs ) Thermal . Genome .
CpG Methylation Inactivation Concentration ,r Qualified @ Enzyme

Certified




%’ Fermentas

LIFE SCIENCES

Lwel (SfaNI)

5.6 CATCN,.3

Concentration

3.CGTAGN,U.5 10u/pl
Conditions for 100% Activity
#Eslfpiﬁeilwith: 100u 1X Buffer Tango™:
10X Buffer Tango™ iml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
#ER1622 500U 0 1mg,m?BSA
Supplied with: ' .

n 10X Buffer Tango™ ml Incubate at 37°C.
(leJ) Storage Buffer
< Lwel is supplied in:
L_IIJ 10mM Tris-HCI (pH 7.5 at 25°C), 200mM KCl,
O 1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
) 50% (v/v) glycerol.
% A DNA
Qo 1.4% agarose
=
Ll
=
O
L—) Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
= 169 12 7 22 8 9 4 4
o
|_
)
o
o Ma6| Fermentas enzyme FspBl, p.72

Activity in Five Buffer System, %
G 0 R Tango 2X Tango
0-20  0-20 20-50 = 100 20-50

B
0-20

Ligation and Recleavage

After 50-fold overdigestion with Lwel, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dem: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.137).
EcoKl: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Note

Lwel may remain associated with the cleaved
DNA. This may cause DNA band shifting during
electrophoresis. To avoid an atypical DNA band
pattern, use the 6X Loading Dye & SDS Solution
(#R1151) for sample preparation or heat the
digested DNA in the presence of SDS prior to
electrophoresis.

pACYC177  pACYC184

pBluescriptlISK(-/+)
4 17 16

Maell

Fermentas enzyme Tail (different cleavage position), p.110

Maml

Fermentas enzyme BseJl, p.41

Mbil (BsrBl) g 37° ] CG [N 4F |

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Mbil is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C),
200mM NaCl, ImM DTT, ImM EDTA,
0.2mg/ml BSA and 50% (v/v) glycerol.

Ligation and Recleavage

After 50-fold overdigestion with Mbil, approxi-
mately 80% of the DNA fragments can be
ligated. No more than 50% of these can be recut
due to the asymmetric recognition sequence of
Mbil. The remaining uncleaved ligation products
may be cut by Cfr42| (Sacll) and Ecl136ll (Sacl).

5.GAGlceea.3
s.cTclecece.s

#ER1271
Supplied with:
10X Buffer Tango™

1000u

Iml

A DNA
1.4% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7

pTZ19R/U
17 1 4 2 3 3 4

pBluescriptlIKS(-/+)
5

www.fermentas.com  www.fermentas.com/doubledigest

82 Recommended Requires m Requires Incubation (—=mm Ligation
Ta"g" Buffer oTT DTT SAM 3 Temperature Efficiency

Activity in Five Buffer System, %
G 0 R Tango 2X Tango
100  20-50 20-50 = 100 20-50

B
20-50

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — cleavage impaired
(p.135).

EcoKI: never overlaps — no effect.

EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

Note

Low salt, high glycerol (>5%) concentrations,
pH >8.0 or a large excess of enzyme may result
in star activity.

www.fermentas.com/research

pBluescriptlISK(-/+) pACYC177  pACYC184
5 3 2
Star w Sensitivity to

Activity Dam Methylation



1ISO|IISO

‘BDD’I 14001

s.leaTc.3
3.cTaglhy

#ER0811
Supplied with:
10X Buffer R
10X Buffer Tango™

#ER0812
Supplied with:
10X Buffer R
10X Buffer Tango™

Lambda  ®X174

116 0

300u
1ml
1ml
1500u
Iml
Iml

A DNA (dam-)

1.4% agarose

M13mp18/19 pBR322
7 22

5.G AAGA(N)

ohed

puC18/19

1. RESTRICTION ENDONUCLEASES

R J(37°)se0an] s

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer R:

10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,,
100mM KCl and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Mbol is supplied in:

10mM Tris-HCl (pH 7.5 at 25°C), 50mM KClI,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

puUCs7  pTZ19R/U
15 15 15

[

Concentration

pBluescriptlIKS(-/+)
15

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 50-100 [GOM 50-100 100

Ligation and Recleavage

After 50-fold overdigestion with Mbol, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: completely overlaps — blocked (p.133).
Dcm: never overlaps — no effect.

CpG: may overlap — no effect (p.137).
EcoKl: never overlaps — no effect.

EcoBl: may overlap — blocked (p.138).

Note
Assayed using A DNA (dam-) (#SD0021).

pBluescriptlISK(-/+) pACYC177  pACYC184
15 22 15

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
00W 50-100 20-50 0-20 50-100  20-50

Methylation Effects

s.cTtrcTm,l.s 5u/pl Dam: may overlap — blocked (p.133).
Conditions for 100% Activi Dcm: never overlaps — no effect.
#ERO|8%1 ! 300u 1X Buffer B: vy CpG: may overlap — no effect (p.137).
Supplied with: : .
13‘;%';3&;“'8 - 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl, EcoKI: never overlaps — no effect.
10X Buffer Tango™ ml and 0.1mg/ml BSA. EcoBI: may overlap — no effect (p.138).
Incubate at 37°C. Note
#ER0822 1500u N .
Supplied with: Storage Buffer = Greater than 15-fold overdigestion with Mboll
10X Buffer B ml Mboll is supplied in: may result in star activity.
10X Buffer Tango™ ml 10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl = Mboll may remain associated with the cleaved
1mM DTT, 0.1mM EDTA, 02mg/m| BSA and DNA. This may cause DNA band Shlftlng
50% (v/v) glycerol. during electrophoresis. To avoid an atypical
L | DNA band pattern, use the 6X Loading Dye &
. DNA (dam-) Ligation and R‘?C eavage SDS Solution (#R1151) for sample preparation
1. 4% agarose After 5-fold overdigestion with Mboll,_more t_han or heat the digested DNA in the presence of
80% of the DNA fragments can be ligated in a ; 3
reaction mixture containing 20-40u of T4 DNA SDS prior to electrophoress.
; . = Assayed using A DNA (dam-) (#SD0021).
Ligase/1ug of fragments and 10% PEG. More Y g ( ) )
than 80% of these can be recut.
Lambda ®X174 M13mpl8/19 pBR322 puC18/19 puCs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
130 11 1 1 718 8 9 8 8 15 1

Mcrl
Mfel
MflI
MjalV

Fermentas enzyme Bsh1285I, p.45

Fermentas enzyme Munl, p.87

Fermentas enzyme Psul, p.99

Fermentas enzyme Hpy8l, p.78

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High . Genome . Recombinant . Blue/White
CpG Methylation (65 Inactivation Concentration ,r Qualified @ Enzyme = Certified
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LIFE SCIENCES

MIs (Ball)

5.TGGlcca.z
.accleeT.s

#ER1211 200u
Supplied with:
10X Buffer R 1ml
10X Buffer Tango™ 1ml
#ER1212 1000u
Supplied with:
10X Buffer R 1ml
10X Buffer Tango™ Iml
Lambda ®X174 M13mpl18/19
18 0 1

A DNA (dem-)
0.7% agarose

pBR322
1

s.Alc@C@T.3

puC18/19  pucs?

Concentration
Su/p

Conditions for 100% Activity

1X Buffer R:

10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,,
100mM KCl and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Misl is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 1700mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pTZ19R/U pBluescriptlIKS(-/+)
0

0 0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 20-50 0-20 [MEGOM 20-50 50-100

Ligation and Recleavage

After 50-fold overdigestion with MIs|, more than
90% of the DNA fragments can be ligated and
more than 95% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: may overlap — blocked (p.134).
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 20 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

Note
Assayed using A DNA (dcm-) (#SD0021).

PACYC184

pBluescriptlISK(-/+)
0 2

pACYC177
0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 20-50 50-100 GG 20-50 50-100

Concentration Ligation and Recleavage
s.recaclas 10u/ul After 50-fold overdigestion with Mlul, more than
it 0 Wi 95% of the DNA fragments can be ligated and
4ERO561 10004 Cond|t|0n§ for 100% Activity oot
Supplied with: 1XBuffer R: o
10X Buffer R ml 10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,,  Methylation Effects
10X Buffer Tango™ ml 100mM KCl and 0.1mg/ml BSA. Dam: never overlaps — no effect.
#ER0562 5000u Incubate at 37°C. Dcm: never overlaps — no effect.
Supplied with: Storage Buffer CpG: completely overlaps — blocked (p.135).
igi gﬂgg $ang0m 2xi:: MIul is supplied in: EcoKIi may overlap — no effect (p.138).
10mM Tris-HCI (pH 7.5 at 25°C), 5omM Kcl,  ECoBI-may overlap —no effect (p.138).
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Digestion of Agarose-embedded DNA
50% (v/v) glycerol. Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
. DNA A DNAin 16 hours.
0.7% agarose
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
7 2 0 0 0 0 0 0 0 0
Supporting Products Fermentas Restriction Endonucleases:
= Dilution Buffer P-121 < pyreExtreme™ Quality & Performance
- ek ED_TA’ pHis:0 ) p869 | Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

www.fermentas.com  www.fermentas.com/doubledigest

Requires Incubation
SAM Temperature

Recommended
Tango) 5. rer DTT

1T Requires

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer

— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

(—=m Ligation

Efficiency

www.fermentas.com/research

Star w Sensitivity to
Activity Dam Methylation



‘ISC) 1SO

S00119001

MIuNI

Fermentas enzyme Mlsl, p.84

1. RESTRICTION ENDONUCLEASES

Product Description

Mlyl

Fermentas enzyme Schl, p.104

s.ccTcom,l.y

Concentration

3.6 GAGm,[.5 10u/ul
. 0 -
HERLOTL 3004 Cond|t|0n§ for 100% Activity
Supplied with: X BUﬁer, G:
10X Buffer G ml 10mM Tris-HCl (pH 7.5 at 37°C), 10mM MgCl,,
10X Buffer Tango™ iml 50mM NaCl and 0.1mg/ml BSA.
4ER1072 1500u Incubate at 37°C.
Supplie;if with: | Storage Buffer
10X Buffer G im ; i ine
Mnll is supplied in:
10X Buffer T ml .
e " 10mM Tris-HCI (pH 7.4 at 25°C), 200mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
L DNA
1.4% agarose
Lambda ®X174 M13mpl8/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
262 34 61 26 13 14 12 14

Mph1103I (Avall)

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 [OOM 20-50 20-50 20-50  20-50

Ligation and Recleavage

After 50-fold overdigestion with Mnll, approxi-
mately 80% of the DNA fragments can be ligated
and more than 90% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: may overlap — no effect (p.137).
EcoKl: never overlaps — no effect.
EcoBl: may overlap — blocked (p.138).

Note

Mnll may remain associated with the cleaved
DNA. This may cause DNA band shifting during
electrophoresis. To avoid an atypical DNA band
pattern, use the 6X Loading Dye & SDS Solution
(#R1151) for sample preparation or heat the
digested DNA in the presence of SDS prior to

electrophoresis.
pBluescriptlISK(-/+) pACYC177  pACYC184
14 26 27

Activity in Five Buffer System, %

B G 0 R Tango 2XTango
020 50-100 20-50 [N 50-100 50-100
5.ATGCalr.3 Concentration Ligation and Recleavage
s.TlacGeTAs 10u/pl After 50-fold overdigestion with Mph1103I, more
. 0 i than 95% of the DNA fragments can be ligated
H4EROT3L 1000 Condltlon§ for 100% Activity and recut
Supplied with: 1X Buffer R: _
10X Buffer R ml 10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,,  Methylation Effects
10X Buffer Tango™ Iml 100mM KCl and 0.1mg/ml BSA. Dam: never overlaps — no effect.
#ERO732 50004 Incubate at 37°C. Dcm.: never overlaps — no effect.
Supplied with: Storage Buffer CpG: never overlaps — no effect.
10X Buffer R 2ximl Mph1103! is supplied in: EcoKI: never overlaps — no effect.
10X Buffer Tango™ 1ml 10mM Tris-HCI (pH 7.4 at 25°C), 200mM KCI, EcoBI: may overlap — effect not determined.
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
A DNA
0.7% agarose
Lambda ®X174 M13mpl8/19  pBR322  pUCL8/19  pUCS7  pTZI9R/U  pBluescriptliKS(-/+)  pBluescriptlISK(-/+)  pACYC177  pACYC184
14 0 0 0 0 1 0 0 0 2 0
Mrol Fermentas enzyme Kpn2l, p.80
Mscl Fermentas enzyme MIs|, p.84
Msel Fermentas enzyme Trull, p.112
Bulk quantities & custom formulations available on request
Sensitivity to High Genome Recombinant Blue/White £ 85

Y88 | Thermal
Inactivation

CpG Methylation Concentration Qualified Enzyme

Certified
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Mspl (Hpall

s.cle e a3

Concentration
3.6 6 cle.s 100/l
. 0 -

HER0541 30004 (f)c(n;dglo? fotM_loo % Activity

Supplied with: u EI’. ango

10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
H4ERO542 10mM Mg-acetate, 66mM K-acetate and

AT 0.1mg/mi BSA.

10X Buffer Tango™ 2xaml Incubate at 37°C.

Storage Buffer

Mspl is supplied in:

10mM potassium phosphate (pH 7.5 at 25°C),
200mM NaCl, ImM DTT, 1mM EDTA,
0.2mg/ml BSA and 50% (v/v) glycerol.

A DNA
1.4% agarose

Lambda  ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U

pBluescriptlIKS(-/+)
328 5 18 26 13 13 12 13

MssI (Pmel)

5.GTTTIAAAC.S

Concentration

3.cAaAAlTTTG.S Su/jl
. 0 .
4ER1341 250u Condmong for 100% Activity
Supplied with: X BUﬁer_ B:
10X Buffer B ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,
10X Buffer Tango™ 1ml and 0.1mg/ml BSA.
#ER1342 1250u Incubate at 37°C.

Supplied with: Storage Buffer
10X Buffer B 1ml ; ind in-
10X Buffer Tango™ iml Mssl is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
0.7% agarose

Lambda ~ ®X174  M13mp18/19 pBR322  pUC18/19 pucs7 pTZ19R/U

pBluescriptlIKS(-/+)
2 0 0 0 0 0 0 0

Mstl

Fermentas enzyme Nsbl, p.91

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 0-20  0-20 100  50-100

Ligation and Recleavage

After 50-fold overdigestion with Mspl, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — no effect (p.135).
EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

pBluescriptlISK(-/+) pACYC177  pACYC184
13 16 34

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
66 020 020 020 20-50 0-20

Ligation and Recleavage

After 10-fold overdigestion with Mssl, more than
90% of the DNA fragments can be ligated in a
reaction mixture containing 20-40u of T4 DNA
Ligase/1ug of fragments and 10% PEG. More
than 90% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: may overlap — no effect (p.137).
EcoKl: may overlap — blocked (p.138).
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

PACYC184

pBluescriptlISK(-/+)
0 0

pACYC177
0

Supporting Products Fermentas Restriction Endonucleases:

> Dilution Buffer P21 < pyreExtreme™ Quality & Performance
- ek ED_TA’ pHis:0 ) p869 | Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

Recommended Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
Tangu Buffer oTT DTT SAM 3 Temperature Efficiency Activity Dam Methylation



‘ISC) 1SO

S00119001

Munl (Mfel)

s.CclaAaTTG.3
3.6 TTAaalc.s

Concentration

10u/pl
o 0 -
4EROTS1. 3004 Cond|t|0n§ for 100% Activity
Supplied with: X BUﬁer_ G:
10X Buffer G ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgcCl,,
10X Buffer Tango™ iml 50mM NaCl and 0.1mg/ml BSA.
#ERO752 1500u Incubate at 37°C.
Supplie?f with: | Storage Buffer
10X Buffer G 1m ; o i
10X Buffer Tango™ iml Munl is s_upplled -
10mM Tris-HCI (pH 7.4 at 25°C), 1200mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
A DNA
0.7% agarose
Lambda ®X174 M13mpl8/19  pBR322  pUCI8/19  pUCS7  pTZ19R/U  pBluescriptlKS(-/+)
8 1 0 0 0 0 0 0

DEGENE

Mval (EcoRIl*)

* Unlike EcoRII, Mval produces DNA Concentration

fragments with a 1-base 5’-extension

and is not blocked by Dcm methylation 10u/pl

T Conditions for 100% Activity
s.cclaeea.s 1X Buffer R:
3.eeTlcc.5 10mM Tris-HCl (pH 8.5 at 37°C), 20mM MgcCl,,
A 100mM KCl and 0.1mg/ml BSA.

4ERO551 2000U Incubate at 37°C.

Supplied with: Storage Buffer

10X Buffer R Iml f ind in

. Mval is supplied in:
ffi | .

L0 ulferfango o 10mM Tris-HCI (pH 7.5 at 25°C), 400mM KCl,
#EROS52 - 5x2000u 1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and

Supplied with: 50% | |

10X Buffer R 2ml 6 (v/v) glycerol.

10X Buffer Tango™ Iml

A DNA
1.4% agarose
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
70 2 7 6 5 5 5 5

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2XTango
100 OO o020 020 100 020

Ligation and Recleavage

After 50-fold overdigestion with Munl, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: never overlaps — no effect.

EcoKI: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

pBluescriptlISK(-/+) pACYC177  pACYC184
0 0

0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango

20-50 20-50 50-100 20-50* 100
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h).

Ligation and Recleavage

After 10-fold overdigestion with Mval, more than
90% of the DNA fragments can be ligated in a
reaction mixture containing 20-40u of T4 DNA
Ligase/1ug of fragments and 10% PEG. More
than 90% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: completely overlaps — no effect (p.134).
CpG: never overlaps — no effect.

EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

Note

= Low salt, high glycerol (>5%) concentrations
or a large excess of enzyme may result in star
activity.

= Unlike its neoschizomer EcoRll, Mval does not
require multiple copies of recognition site for
efficient cleavage.

PACYC177  pACYC184

pBluescriptlISK(-/+)
5 8 12

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High Genome Recombinant
CpG Methylation (65 Inactivation Concentration Qualified Enzyme

Blue/White
Certified
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Mval1269] (Bsmi)

5. GAATGCNL3
3.cTTACIGN.5

Concentration

10u/pl
. 0 -
4ER0961 200U Cond|t|0n§ for 100% Activity
Supplied with: 1X Buffer R:
10X Buffer R ml 10mM Tris-HCl (pH 8.5 at 37°C), 10mM MgCl,,
10X Buffer Tango™ Iml 100mM KCl and 0.1mg/ml BSA.
#ER0962 1000u Incubate at 37°C.
Supplie]gf with: | Storage Buffer
10X Buffer R Im B ind in
10X Buffer Tango™ Il Mva1269l is supplied in:
10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCI,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
. DNA
1.0% agarose
Lambda ®X174 M13mp18/19  pBR322  puUC18/19  pUCS7  pTZI9R/U  pBluescriptlIKS(-/+)
46 4 1 1 0 1 0 0

Mvnl

Fermentas enzyme Bsh12361, p.45

Activity in Five Buffer System, %
G 0 R Tango 2X Tango
20-50 50-100 [IGOM 0-20 50-100

Ligation and Recleavage

After 50-fold overdigestion with Mva1269I, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — no effect (p.137).
EcoKI: never overlaps — no effect.

EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

B
0-20

pBluescriptlISK(-/+) pACYC177  pACYC184
0 2

3

n
Ll
7))
<C
L
—
O
>
=
@)
)
=
Ll
=
o
|_
O
o
|_
n
L
o
i

MWO' Fermentas enzyme HpyF10VI, p.79
Nael Fermentas enzyme Pdil, p.94
Narl Fermentas enzyme Ehel (different cleavage position), p.70

Ncil

Fermentas enzyme Bcnl, p.33

s.clcaTeae.s
3.6 G TAClc.s

#ERO0571 500u
Supplied with:
10X Buffer Tango™ 1ml
#ER0572 2500u
Supplied with:
1ml

10X Buffer ango'M
‘@"
F

astDigest™ Ncol (seep.2)

#ER0574 50 reactions
Supplied with:

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer
Ncol is supplied in:
10mM Tris-HCl (pH 7.5 at 25°C), 50mM KClI,

10X FastDigest™ Buffer ~ 1ml 1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
ADNA | jgation and Recleavage
0.7% agarose . . .
After 50-fold overdigestion with Ncol, more than
95% of the DNA fragments can be ligated and
recut.
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
4 0 0 0 0 0 0 0

www.fermentas.com

88 Recommended Requires m Requires Incubation = Ligation
Tangu Buffer oTT DTT SAM 37 Temperature Efficiency

www.fermentas.com/doubledigest

Activity in Five Buffer System, %
G 0 R Tango 2X Tango
20-50 20-50 50-100 = 100 100

B
20-50

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

Note

Low salt, high glycerol (>5%) concentrations,
pH >8.0 or a large excess of enzyme may result
in star activity.

www.fermentas.com/research

pBluescriptlISK(-/+) ~ pACYC177  pACYC184
0 0 1
Star w Sensitivity to

Activity Dam Methylation



ISOISO 1. RESTRICTION ENDONUCLEASES

S001/1149001
Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2XTango
0-20 0-20 [B400% 50-100 0-20  50-100

|0 )37 o Rl 17

5.CAlTA TGS Concentration Ligation and Recleavage
3.6 TATIACS 10u/pl After 50-fold overdigestion with Ndel, more than
Conditions for 100% Activity 95% of the DNA fragments can be ligated and
#ER0581 500u . recut.
Supplied with: 1X Buffer O:
10X Buffer O 1ml 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,  Methylation Effects
10X Buffer Tango™ Iml 100mM NaCl and 0.1mg/ml BSA. Dam: never overlaps — no effect.
4ERO582 25004 Incubate at 37°C. Dcm: never overlaps — no effect.
Supplied with: Storage Buffer CpG: never overlaps — no effect.
18§ gﬁgz % . m: Ndel is supplied in: EcoK|: never overlaps — no effect.

NEVY 10mM Tris-HCI (pH 7.4 at 25°C), 100mM keI, ECOBI: may overlap — no effect (p.138).
FastDigest™ Ndel (seep.2) 1mM DTT, ImM EDTA, 0.2mg/ml BSA and Digestion of Agarose-embedded DNA
#ER0584 50 reactions 50% (v/v) glycerol. Minimum 5 units of the enzyme are required for

Supplied with: complete digestion of 1ug of agarose-embedded

10X FastDigest™ Buffer Iml .
! % DNA A DNA in 16 hours.

0.7% agarose

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
7 0 3 1 1 1 0 0 0 0 0

Ndel | Fermentas enzymes Bsp143| (different sensitivity to methylation), p.48,
Dpnl (different cleavage position and different sensitivity to methylation), p.59 and Mbol, p.83

NQOM |V Fermentas enzyme Pdil (different cleavage position), p.94

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
100 20-50 0-20  0-20 100 0-20

ERE MBS

s.elcTaGcC.y Concentration Methylation Effects
s.cearcles 10u/pl Dam: never overlaps — no effect.
i+ ) i Dcm: never overlaps — no effect.
#ERO??l . 500u f)? gﬁ;rz;)?;]gg(m:lwm Activity CpG: may overlap — cleavage impaired (p.137).
fgﬁpsﬁfieﬁahgow - 33mM Tris-acetate (pH 7.9 at 37°C), EcoKI: never overlaps — no effect.
10mM Mg-acetate, 66mM K-acetate and EcoBI: never overlaps — no effect.
#ESE;%LZWIM 2500u 0.1mg/ml BSA. Digestion of Agarose-embedded DNA
10X Buffer Tango™ 1mi Incubate at 37°C. Minimum 5 units of the enzyme are required for
Storage Buffer complete digestion of 1ug of agarose-embedded
Nhel is supplied in: A DNAIn 16 hours.
10mM Tris-HCI (pH 8.0 at 25°C), 50mM KCl, Note
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Low salt, high glycerol (>5%) concentrations,
50% (v/v) glycerol. pH >8.0 or a large excess of enzyme may result

LDNA | jgation and Recleavage in star activity.

0.7%agarose  atter 50-fold overdigestion with Nhel, more
than 95% of DNA fragments can be ligated
and recut.

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
1 0 0 1 0 0 0 0 0 1 2

Nlalll Fermentas enzyme Hinlll, p.74

NlalV Fermentas enzyme BspLI, p.50

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High . Genome . Recombinant . Blue/White
CpG Methylation Al Inactivation Concentration ,r Qualified @ Enzyme = Certified
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NmuCl (Tsp45I) D El & TR

c Concentration

sleTeac .3 10u/pl
§. CA g T Gl.s Conditions for 100% Activity
1X Buffer R:
#ER1511 200u 10mM Tris-HCl (pH 8.5 at 37°C), 10mM MgcCl,,
fg;pgeg W/’éh-' - 100mM KCl and 0.1mg/ml BSA.
urrer m o,
10X Buffer Tango™ 1ml Incubate at 37°C.
Storage Buffer
#Espﬁifmm, 1000u NmuCl is supplied in:
10X Buffer R 1ml 10mM Tris-HCI (pH 7.5 at 25°C), 100mM KCl,
10X Buffer Tango™ iml 1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
A DNA
1.4% agarose
Lambda ®X174 M13mpl8/19  pBR322  pUC18/19  pUCS7  pTZI9R/U  pBluescriptlIKS(-/+)
81 8 8 9 4 4 4 4
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Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 20-50 50-100 GO 20-50 50-100

Ligation and Recleavage

After 50-fold overdigestion with NmuCl, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.137).
EcoKI: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

pACYC184

pBluescriptlISK(-/+)
4 7

pACYC177
5

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 0-20 [0 20-50 0-20  20-50

Concentration Ligation and Recleavage
y.ceccaeglca.s 10u/ul After 50-fold overdigestion with Notl, more
#ER0591 300U 50u/ul, HC than 95% of DNA fragments can be ligated

Supplied with: Conditions for 100% Activity and recut.
18? Sﬂgg ?angow m 1X Buffer O: Methylation Effects
4ERO592 1500 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,, ~ Dam: never overlaps — no effect.
Supplied with: u 100mM NaCl and 0.1mg/ml BSA. Dcm: never overlaps — no effect.
10X Buffer O ml Incubate at 37°C. CpG: completely overlaps — blocked (p.135).
10X Buffer Tango™ ml Storage Buffer EcoKI: never overlaps — no effect.
HER0593 HC, 1500u Notl is supplied in: EcoBl: never overlaps — no effect.
Supplied with: 20mM Tris-HCI (pH 7.8 at 25°C), 100mM NaCl,  Digestion of Agarose-embedded DNA
10X Buffer O 1ml e . .
10X Buffer Tango™ ml 0.1mM EDTA, 10mM 2-mercaptoethanol, Minimum 5 units of the enzyme are required for
( ) I 0.02% Triton X-100, 0.2mg/ml BSA and complete digestion of 1jg of agarose-embedded
FastDigest ™ Notl (seep2) Ad2DNA  50% (v/v) glycerol Adenovirus-2 DNA in 16 hours
#ER0594 50 reactions 0.7% ° glycerol '
. . . (% agarose
Supplied with: Note
10X FastDigest™ Buffer  1ml Assayed using Adenovirus-2 DNA.
Lambda ®X174 M13mpl8/19 pBR322 pUC18/19  puUCS7  pTZI9R/U  pBluescriptllKS(-/+)  pBluescriptlISK(-/+) pACYC177 pACYC184  Ad2
0 0 0 0 0 0 0 1 1 0 0 7
Supporting Products Fermentas Restriction Endonucleases:
* Dilution Buffer P-121 < pyreExtreme™ Quality & Performance
= kel ED_TA’ pHi8:0 ) p869 | Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution RS0 — color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests
On-line technical support:
— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes
www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research
90 Recommended Requires Requires Incubation (—=m Ligation Star Sensitivity to
Ta"g" Buffer 0Tt DTT m SAM Temperature Efficiency Activity w Dam Methylation
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S00119001

Nrul

Fermentas enzyme Bsp68l, p.47

1. RESTRICTION ENDONUCLEASES

Product Description

Nsbl (Mstl)

5.T G C\LG CA.3 Concentration
s.acelcerT.s 10u/pl
. 0 .
4ER1221 4000 f)(()gdflftlogs fO(M ‘100/0 Activity
Supplied with: utrer fango
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
#ERL2Z2 2000u 0.1mg/mi BSA.
upplied with: o
10X Buffer Tango™ 1ml Incubate at 37°C.
Storage Buffer
Nsbl is supplied in:
10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
A DNA
0.7% agarose
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
15 1 1 4 2 2 2 2

Nsil

Fermentas enzyme Mph1103l, p.85

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 50-100 0-20 20-50 ~ 100 20-50

Ligation and Recleavage

After 50-fold overdigestion with Nshl, more than
80% of the DNA fragments can be ligated and
more tha 95% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKl: may overlap — no effect (p.138).
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

pACYC177  pACYC184

pBluescriptlISK(-/+)
2 1 3

Nspl

Fermentas enzyme Xcel, p.116

NspV

Fermentas enzyme Bsp119l, p.47

5. CACNNINNGTG.3 Concentration
3. GTGNNINNCAC.5 10u/ul
. 0 .
H4ER1631 200U fxoréd;ftlog.s for 100% Activity
Supplied with: urer k.
10X Buffer R ml 10mM Tris-HCl (pH 8.5 at 37°C), 10mM MgCl,,
10X Buffer Tango™ iml 100mM KCl and 0.1mg/ml BSA.
HER1632 1000u Incubate at 37°C.
Supplied with: Storage Buffer
10X Buffer R Iml i ind in
Olil'is supplied in:
0X Buff [ .
HO e Tango i 10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
A DNA
0.7% agarose
Lambda X174 M13mpl8/19  pBR322  pUC18/19  pUCS7  pTZIOR/U  pBluescriptlIKS(-/+)
20 1 0* 0 0 0 0 1

* According to our experimental data, Olil has one recognition site in M13mp18/19 DNA at a position 6573.

Sensitivity to
CpG Methylation

Bulk quantities & custom formulations available on request

Vs ) Thermal High . Genome . Recombinant
Inactivation Concentration ,r Qualified @ Enzyme

Activity in Five Buffer System, %
G 0 R Tango 2X Tango

0-20 [GOM 0-20 50-100

Ligation and Recleavage

After 50-fold overdigestion with Olil, more than
80% of the DNA fragments can be ligated and
more than 90% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.137).
EcoKI: may overlap — blocked (p.138).

EcoBl: may overlap — blocked (p.138).

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

B
0-20  0-20

pACYC184

pBluescriptlISK(-/+)
1 0

pACYC177
0

91

Blue/White
Certified
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Pael (Sphl)

5.6 CATGlC.3
y.cleTaca.s

#ER0601 500u
Supplied with:
10X Buffer B Iml
10X Buffer Tango™ Iml
#ER0602 2500u
Supplied with:
10X Buffer B 1ml

10X Buffer Tango™ Iml
IVEV

FastDigest™ Pael (seep.2)

#ER0604
Supplied with:
10X FastDigest™ Buffer Iml

50 reactions

Lambda  ®X174

M13mp18/19
6 0 1

PaeR7I

A DNA

0.7% agarose

pBR322

1

|8 |7 A A ==l

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer B:

10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl
and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Pael is supplied in:

10mM potassium-phosphate (pH 7.0 at 25°C),
50mM KCl, ImM DTT, 0.1mM EDTA,

0.15% Triton X-100, 0.5mg/ml BSA

2

and 50% (v/v) glycerol.
puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
1 1 1 0

Fermentas enzyme Xhol, p.117

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
66N 50-100 50-100  0-20

Ligation and Recleavage

After 50-fold overdigestion with Pael, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.
Dem: never overlaps — no effect.
CpG: may overlap — no effect (p.137).
EcoKl: never overlaps — no effect.
EcoBI: may overlap — blocked (p.138).

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

0-20  0-20

PACYC184

pBluescriptlISK(-/+)
0 1

PACYC177
0

Pagl (BspHl)

D ER G ™R

Activity in Five Buffer System, %

B G 0 R Tango 2X Tango
0-20 50-100 MO0 NR NR NR
5.TICATGAY Concentration Methylation Effects
s.aGTACIT.S 10u/pl Dam: may overlap — cleavage impaired (p.133).
Conditions for 100% Activit Dem: never overlaps —no effect.
#ERl/ZfZl , 400u 1X Buffer O: Y CpG: never overlaps — no effect.
Supplied with: ' .
0% Bufer O - 50MM Tis-HC (pH 7.5 at 37°C), 10mM MgCl,,  ECOKI: never overlaps — no effect,
100mM NaCl and 0.1mg/ml BSA. EcoBI: may overlap — no effect (p.138).
#Efpﬁizwim, 2000u Incubate at 37°C. Digestion of Agarose-embedded DNA
10X Buffer O 1ml Storage Buffer Minimum 5 units of the enzyme are required for
Pagl is supplied in: complete digestion of 1ug of agarose-embedded
10mM Tris-HCI (pH 7.4 at 25°C), 100mM Nacl, ~*DNAn 16 hours.
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Note
50% (v/v) glycerol. Low salt, high glycerol (>5%) concentrations,
Ligation and Recleavage pH >8.0 or a large excess of enzyme may result
07 A ?NA After 50-fold overdigestion with Pagl, more than 1 Star activity.
(PREGA0% 9506 of the DNA fragments can be ligated and
recut.
Lambda ®X174 M13mpl8/19  pBR322  pUCI8/19  pUCS7  pTZ19R/U  pBluescriptlKS(-/+)  pBluescriptlISK(-/+)  pACYC177  pACYC184
8 3 1 4 3 3 2 2 2 4 1
Supporting Products Fermentas Restriction Endonucleases:
= Dilution Buffer P-121 < pyreExtreme™ Quality & Performance
- ek ED_TA’ pHis:0 ) ps69 | Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

www.fermentas.com  www.fermentas.com/doubledigest

m Requires
SAM

Recommended

Tango) e DTT

1T Requires

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer

— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

Incubation
Temperature

(—=m Ligation

Efficiency

www.fermentas.com/research

Star

w Sensitivity to
Activity Dam Methylation
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‘QC)D’I 14001

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
NR NR NR NR NR NR

A Concentration Methylation Effects

s.ccleT GTG G.3 10u/l Dam: never overlaps — no effect.

3.6 GG 1; cic c.5 Conditions for 100% Activity Dcm.: completely overlaps — no effect.
1X Buffer Pasl: (E:kal- never over:aps -no egec:.
10mM Bis-Tris Propane-HCI (pH 6.5 at 37°C), CORI: never overlaps — no efiect.

#Esljp%?eﬁdlwm 200u 10mM MgCl,, 100mM KCl and EcoBl: never overlaps — no effect.

10X Buffer Pasl iml 0.1mg/ml BSA. Digestion of Agarose-embedded DNA

Incubate at 55°C. Minimum 10 units of the enzyme are required for

complete digestion of 1ug of agarose-embedded

Storage Buffer ,

Pasl is supplied in: A DNA'in 16 hours.

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl, Note

1mM DTT, ImM EDTA, 0.2mg/ml BSA and = Incubation at 37°C results in 30% activity.
50% (v/v) glycerol. = Greater than 10-fold overdigestion with Pasl

A DNA Ligation and Recleavage results in star activity.

0.7% agarose After 10-fold overdigestion with Pasl, more than
90% of the DNA fragments can be ligated and
recut.

Lambda ®X174 M13mpl8/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
2 0 0 0 0 0 0 0 0 0 2

Pall Fermentas enzyme BsuR, p.53

Activity in Five Buffer System, %

Paul (BsePl)

B G 0 R Tango 2X Tango
0-20 0-20 100 |GG o0-20 100
s.Glcecec.s Concentration Methylation Effects

s.cececles 10u/pl Dam: never overlaps — no effect.

Conditions for 100% Activit Dem: never overlaps —no effect.

#ERl(/)le , 200u 1X Buffer R: Y CpG: completely overlaps — blocked (p.135).
Supplied with: : .
10X Bufer R - 10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,,  ECOKI: never overlaps — no effect.
10X Buffer Tango™ iml 100mM KCl and 0.1mg/ml BSA. EcoBI: never overlaps — no effect.

HER1092 10004 Incubate at 37°C. D(g_estlon of/_\garose—embedded DNA
Supplied with: Storage Buffer Minimum 10 units of the enzyme are required for
10X Buffer R ml Paul is supplied in: complete digestion of 1ug of agarose-embedded
10X Buffer Tango lm' 10mM Tris-HCI (pH 7.5 at 25°C), 50mM Kcl, A DNA(in 16 hours.

1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Note
50% (v/v) glycerol. Low salt, high glycerol (>5%) concentrations

Ligation and Recleavage or a large excess of enzyme may result in star

. ADNA  After 50-fold overdigestion with Paul, more than ~ @Ctivity.
(O8G0 9506 of the DNA fragments can be ligated and
recut.

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
6 1 0 0 0 0 0 2 2 0 0

Pclil Fermentas enzyme Pscl, p.97

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High . Genome . Recombinant . Blue/White
CpG Methylation Al Inactivation Concentration ,r Qualified @ Enzyme = Certified
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J’: Fermentas

LIFE SCIENCES

Pdil (Nael)

5.6 Ccleec.s Concentration
3.ceglcca.s 10u/pl
. 0 .
4ER1521 200u Cond;ft/ons fO(M '10047 Activity
Supplied with: 1XBu er. Tango™
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
4ER1522 1000 10mM Mg-acetate, 66mM K-acetate and
Eh u 0.1mg/ml BSA.
upplied with: o
10X Buffer Tango™ ml Incubate at 37°C.
Storage Buffer

Pdil is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 500mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA,
0.15% Triton X-100 and 50% (v/v) glycerol.

Ligation and Recleavage
After 50-fold overdigestion with Pdil, more than
90% of the DNA fragments can be ligated and

pBR322 DNA
0.7% agarose

recut.
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
1 0 1 4 0 0 1 1

Pdml (Xmnl) g 37" o5 [ N
5. GAANNINNTTC.3 Concentration
3. CTTNNINNAAG.S 10u/yl
- 0 .
SER1531 500U f)t()gdflftlo?s forrM .100/0 Activity
Supplied with: u er_ ango
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
#ER1532 2500u 0.1mg/ml BSA.
Supplied with: o
10X Buffer Tango™ Iml Incubate at 37°C.
Storage Buffer

Pdml is supplied in:

10mM Tris-HCl (pH 7.5 at 25°C), 100mM KClI,
1mM DTT, 5mM MgCl,, 0.2mg/ml BSA

and 50% (v/v) glycerol.

A DNA
0.7% agarose

Lambda ~ ®X174  M13mp18/19 pBR322  pUC18/19 pucs7 pTZ19R/U

pBluescriptlIKS(-/+)
24 3 2 2 1 1 1 1

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 20-50 0-20  0-20 100  50-100

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 20 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
pBR322 DNA in 16 hours.

Note

= Certain sites in pBR322 are difficult to cleave
with Pdil, the same as with its prototype
Nael.

= Assayed using pBR322 DNA (#SD0041).

PACYC184

pBluescriptlISK(-/+)
1 5

pACYC177
0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 50-100 0-20  0-20 100 0-20

Ligation and Recleavage

After 50-fold overdigestion with Pdml, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.137).
EcoKl: may overlap — effect not determined.
EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 10 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

PACYC184

pBluescriptlISK(-/+)
1 1

pACYC177
2

Supporting Products Fermentas Restriction Endonucleases:
> Dilution Buffer P21 < pyreExtreme™ Quality & Performance

- ek ED_TA’ pHis:0 ) p869 | Supplied with 10X concentrated buffers:

= 6X Loading Dye & SDS Solution p.336

— color-coded optimal buffer (one of B, G, O, R, Tango™)

— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer

— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest

Recommended 1T Requires m Requires Incubation (—=mm Ligation
SAM Temperature

Tango) e DTT

Efficiency

www.fermentas.com/research

Star w Sensitivity to
Activity Dam Methylation



‘ISC) 1SO

S00119001

Pfel (Tiil)

T
5.GlaaTc.s
3.cTT AlG.5

A
#ER1781 500u
Supplied with:
10X Buffer O 1ml
10X Buffer Tango™ Iml

A DNA
1.4% agarose

Lambda ®X174 M13mp18/19 pBR322
87 11 19 6

Pfi2311 (Spl)

s.cleTaca.3
3.ecaTcles

#ER0851 300u
Supplied with:
10X Buffer Tango™ 1ml

A DNA
0.7% agarose

Lambda  ®X174
1 2

pBR322

M13mp18/19
0 0

PfIFI

puC18/19  puCs7

puCi8/19  pucs?

1. RESTRICTION ENDONUCLEASES

K ER G TGS

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer O:

50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,
100mM NaCl and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Pfel is supplied in:

10mM Tris-HCl (pH 7.5 at 25°C), 250mM KClI,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA

and 50% (v/v) glycerol.

pTZ19R/U

pBluescriptlIKS(-/+)
2 2 2

Concentration
1-3u/l

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

PfI23ll is supplied in:

10mM potassium phosphate (pH7.4 at 25°C),
200mM NaCl, 1mM EDTA,

7mM 2-mercaptoethanol, 0.5mg/ml BSA and
50% (v/v) glycerol.

pTZ19R/U

pBluescriptlIKS(-/+)
0 0 0

Fermentas enzyme Psyl, p.100

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 20-50 [400Y 50-100 20-50 50-100

Ligation and Recleavage

After 50-fold overdigestion with Pfel, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — blocked (p.137).
EcoKI: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

pACYC184

pBluescriptlISK(-/+)
2 5

pACYC177
7

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 50-100 20-50 20-50 100 0-20

Ligation and Recleavage

After 10-fold overdigestion with Pfl23Il, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

PACYC184

pBluescriptlISK(-/+)
0 0

pACYC177
0

PfIMI

Fermentas enzyme Van91l, p.114

Sensitivity to

Thermal
CpG Methylation (65 Inactivation

Bulk quantities & custom formulations available on request

High . Genome . Recombinant
Concentration ,r Qualified @ Enzyme

Blue/White
Certified

95
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&Q Fermentas

LIFE SCIENCES

g 37° ez B s |

5.T.CCNGGA.Z Concentration
3.AGGeNCClT.5 10u/pl
Conditions for 100% Activity
#ESRlzsdl ., 200u 1X Buffer Tango™:
upplied with: : °
20X Bufer Tango™ - 33mM Tris-acetate (pH 7.9 at 37°C),

10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.
Incubate at 37°C.

Storage Buffer
Pfol is supplied in:
10mM Tris-HCl (pH 7.4 at 25°C), 1700mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
A DNA
0.7% agarose

Lambda ~ ®X174  M13mp18/19 pBR322  pUC18/19 pucs7 pTZ19R/U

pBluescriptlIKS(-/+)
15 0 0 1 1 1 0 0

Phol

Fermentas enzyme BsuRlI, p.53

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20  20-50 50-100 0-20 100  50-100

Ligation and Recleavage

After 50-fold overdigestion with Pfol, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: may overlap — cleavage impaired (p.133).
Dcm: may overlap — blocked (p.134).

CpG: may overlap — blocked (p.137).

EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 10 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

PACYC184

pBluescriptlISK(-/+)
0 1

pACYC177
1

PinAl

Fermentas enzyme BshTl, p.46

Plel

Fermentas enzyme Schl (different cleavage position), p.104

PmacCl

Fermentas enzyme Eco72l, p.65

Pmel

Fermentas enzyme Mssl, p.86

Pmll

Fermentas enzyme Eco72l, p.65

0 D F oS T

s.l,meaacmeTcm,ls Concentration
sl,mcTTemGAGMN, s 1-3u/l
- . .

4ER1541 500 lC;gd;ft/Oﬁ for 100% Activity

Supplied with: u er_ '

10X Buffer R ml 10mM Tris-HCl (pH 8.5 at 37°C), 10mM MgCl,,

10X Buffer Tango™ Iml 100mM KCl and 0.1mg/ml BSA.
#ER1542 250U Incubate at 30°C.

SUpp/ie# with: | Storage Buffer

10X Buffer R 1m i S

10X Buffer Tango™ i Ppil is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage
0 ADNA After 10-fold overdigestion with Ppil, more than
ORI 900 of the DNA fragments can be ligated and

recut.
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
5 0 1 2 2 2 3 3

www.fermentas.com  www.fermentas.com/doubledigest

Recommended Requires m Requires Incubation (—=mm Ligation
Tangu Buffer oTT DTT SAM 37 Temperature

Efficiency

Activity in Five Buffer System, %

B G 0 R Tango 2X Tango
0-20 0-20 020 [EGEM 50-100 50-100
Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: may overlap — cleavage impaired (p.137).
EcoKI: never overlaps — no effect.
EcoBI: never overlaps — no effect.

Note

= Incubation at 37°C results in 60% activity.

= Ppil cleaves certain DNA sequences at
random 7 or 8 nt away on the top strand of
the recognition sequence:
5...LN)GAAC(N),CTC(N),)..3
3.7 ,NCTTGN,GAGN), T..5°

= The presence of SAM in a reaction mixture
results in incomplete cleavage with Ppil.

= Greater than 10-fold overdigestion with Ppil
may result in star activity.

www.fermentas.com/research

pBluescriptlISK(-/+) pACYC177  pACYC184
3 2 0
Star w Sensitivity to

Activity Dam Methylation



ISoISO 1. RESTRICTION ENDONUCLEASES

S001/1149001
Product Description

Activity in Five Buffer System, %

e 30" 5553 CG |21 i | <=

Ppu2ll (BsaAl)

B G 0 R Tango 2X Tango
50-100¢ 100 20-50  NR NR NR
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h) i "
5.Py A ClG T Pu.3 Concentration Methylation Effects ;
3.PuT GlC A Py.5 10u/pl Dam: never overlaps — no effect.
Conditions for 100% Activit Dem: never overlaps — no effect.
#ESRl?Ydl ) 500u 1X Buffer Ppu21l: i CpG: completely overlaps — blocked (p.135).
upplied with: . ' X .
10K Buffer Ppu21l - 10mM Tris-HCI (pH 7.2 at 37°C), 3mM MgCl, EcoKl: may overlap — effect not determ!ned.
150mM NaCl and 0.1mg/mi BSA. EcoBI: may overlap — effect not determined.
Incubate at 30°C. Digestion of Agarose-embedded DNA
Storage Buffer Minimum 5 units of the enzyme are required for

Ppu21! is supplied in: complete digestion of 1jg of agarose-embedded
10mM potassium phosphate (pH 7.4 at 25°C), - DNAIn 16 hours.

100mM NaCl, 1mM EDTA, Note
7mM 2-mercaptoethanol, 0.2mg/ml BSA and = Incubation at 37°C results in less than 30%
50% (v/v) glycerol. activity.

o ADNA | joation and Recleavage = Low salt, high glycerol (>5%) concentrations,
POBGAI0SE after 50-fold overdigestion with Ppu21l, more pH >8.0 or a large excess of enzyme may

than 90% of the DNA fragments can be ligated result in star activity.
and recut.

Lambda ®X174 M13mpl8/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
14 2 5 1 0 0 1 1 1 0 2

PDU M | Fermentas enzyme Psp5Il, p.98

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 20-50 0-20  0-20 100 0-20

Pscl (BspLUZL1l)

s.AlcaTG Ty Concentration Methylation Effects
3.TGTACAS 10u/pl Dam: never overlaps — no effect.
D — .
Conditions for 100% Activity Dem: never overlaps — no effect.
#ER1871 200u 1X Buffer Tango™: CpG: never overlaps — no effect.
Supplied with: 33mM Tris-acetate (pH 7.9 at 37°C) EcoKI: may overlap — effect not determined.
10X Buffer Tango 1mi 10mM Mg-acetate, 66mM K-acetate and EcoBl: may overlap — effect not determined.
#ER1872 1000u 0.1mg/ml BSA. Digestion of Agarose-embedded DNA
Supplied with: Incubate at 37°C. Minimum 5 units of the enzyme are required for
10X Buffer Tango Iml

Storage Buffer complete digestion of 1ug of agarose-embedded
Pscl is supplied in: A DNA'in 16 hours.

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI, Note
1mM DTT, ImM EDTA, 0.2mg/ml BSA and Pscl, like its isoschizomers BspLU11l and Pcil,
50% (v/v) glycerol. is inhibited by nonionic detergents Triton X-100

ADNA | joation and Recleavage (>0.002%) and Nonidet P40 (>0.001%).

0.7% agarose After 50-fold overdigestion with Pscl, more than
95% of the DNA fragments can be ligated and
recut.

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
2 0 3 1 1 1 1 1 1 0 0

PShAl Fermentas enzyme BoxI, p.38

PSh Bl Fermentas enzyme Vspl, p.114

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High . Genome . Recombinant . Blue/White
CpG Methylation Al Inactivation Concentration ,r Qualified @ Enzyme = Certified
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J’: Fermentas

LIFE SCIENCES

Pspsll (PpuMI)

T
5.Pu GLG A C C Py.3
3.Py ¢ ¢ T GG Pu.5

A
#ERO761 500u
Supplied with:
10X Buffer G 1ml
10X Buffer Tango™ 1ml

A DNA
0.7% agarose

Lambda  ®X174 M13mpl18/19 pBR322
3 0 0 2

Psp1406l (Acll)

s.AAlceTT.3
3. TTaclaa.s

#ER0941 300u
Supplied with:
10X Buffer Tango™ Iml
#ER0942 1500u
Supplied with:
10X Buffer Tango™ Iml

puC18/19 pucs7

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer G:

10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl
50mM NaCl and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Psp5ll is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 1700mM KClI,
1mM DTT, ImM EDTA, 0.1% Triton X-100,
0.2mg/ml BSA and 50% (v/v) glycerol.

2

pTZ19R/U

pBluescriptlIKS(-/+)
0 0 0 0

g 377} 557 CG {361 A

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Psp1406l is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KCI,
1mM DTT, ImM EDTA,

0.2mg/ml BSA and 50% (v/v) glycerol.

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 [GOM 20-50 20-50 50-100 100

Ligation and Recleavage

After 50-fold overdigestion with Psp5ll, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: may overlap — blocked (p.134).

CpG: never overlaps — no effect.

EcoKI: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

pACYC184

pBluescriptlISK(-/+)
0 2

PACYC177
0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
100 50-100 0-20 20-50 | 100 0-20

Ligation and Recleavage

After 50-fold overdigestion with Psp14061, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: may overlap — effect not determined.
EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 10 units of the enzyme are required for
complete digestion of 1jg of agarose-embedded

. DNA A DNA in 16 hours.
0.7% agarose
Lambda ®X174 M13mp18/19  pBR322  puUC18/19  pUCS7  pTZ19R/U  pBluescriptllKS(-/+)  pBluescriptllSK(-/+)  pACYC177  pACYC184
7 3 2 4 2 2 2 2 2 2

Supporting Products Fermentas Restriction Endonucleases:
> Dilution Buffer P21 < pyreExtreme™ Quality & Performance
- ek ED_TA’ pHi8:0 ) p869 | Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

Recommended

Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
Tangu Buffer oTT DTT SAM 37 Temperature Efficiency Activity Dam Methylation



‘ISC) 1SO

S00119001

PspAl

1. RESTRICTION ENDONUCLEASES

Product Description

Fermentas enzymes Cfr9l, p.55 and Smal (different cleavage position), p.106

PspGl

Fermentas enzymes EcoRll, p.70 and Mval (different cleavage position and different sensitivity to methylation), p.87

PspOMI

Fermentas enzymes Apal (different cleavage position), p.30 and Bsp1201, p.48

DEGENOHEE

5.C T GCAlG.3 Concentration
s.¢lacerTcC.s 10u/yl
#ER0611 3000u S0u/l, HC
Supplied with: Condlitions for 100% Activity
10X Buffer O 2ximl 1X Buffer O:
10X Buffer Tango™ 1ml L
H4EROBL2 50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,
ROBL2 - 5x3000u 100mM NaCl and 0.1mg/ml BSA.
upplied with: o
10X Buffer O 2x1ml Incubate at 37°C.
10X Buffer Tango™ Iml Storage Buffer
#ER0613  HC, 15000u Pstl is supplied in:
Supplied with: el °
L0X Buffer O - 10mM Tris-HCI (pH 7.4 at 25 g:), 2_00mM NaCl,
) @Dmx Buffer Tango™ ml 1mM DTT, 0.1mM EDTA, 0.15% Triton X-100,
0
FastDigest” Pstl (seep2) e 0.2mg/ml BSA and 50% (v/v) glycerol.
#ER0614 200 reactions

0.7% agarose
Supplied with: °%g

10X FastDigest™ Buffer 1ml

Lambda @X174 M13mp18/19  pBR322  pUCI8/19  pUCS7  pTZ19R/U

pBluescriptlIKS(-/+)
28 1 1 1 1 1 1 1

Psul (Xholl) B |37 A
5.PulG AT C Py.3 Concentration
3.Py CT A GIPu.5 5u/pl
. 0 L.
JERISSL 500U f)?réd;ftlog.s for 100% Activity
Supplied with: u er. )
10X Buffer B ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgcCl,
10X Buffer Tango™ 1ml and 0.1mg/ml BSA.
Incubate at 37°C.
Storage Buffer

Psul is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 200mM NaCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
0.7% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 puUC57 pTZ19R/U pBluescriptlKS(-/+)
21 0 3 8 7 7 7 7
Sensitivity to

CpG Methylation

Vs ) Thermal High . Genome . Recombinant
Inactivation Concentration ,r Qualified @ Enzyme

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 00 100 50-100 50-100

Ligation and Recleavage

After 50-fold overdigestion with Pstl, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

PACYC177  pACYC184

pBluescriptlISK(-/+)
1 1 0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
60 2050 020 0-20 50-100 0-20

Ligation and Recleavage

After 50-fold overdigestion with Psul, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: completely overlaps — no effect (p.133).
Dcm: may overlap — no effect.

CpG: may overlap — no effect (p.137).

EcoKI: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Note
High glycerol (>5%) concentrations, pH >8.0
or a large excess of enzyme may result in star
activity.
pBluescriptlISK(-/+)
7

PACYC177 pACYC184
6

2

Bulk quantities & custom formulations available on request

Blue/White
Certified

99
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LIFE SCIENCES

Psyl (Tth111)

5. GACNINNGTC.3
3. CTEGNNINCAG.S

#ER1331 1000u
Supplied with:
10X Buffer B 1ml
10X Buffer Tango™ 1ml
A DNA
0.7% agarose
Lambda ®X174 M13mp18/19 pBR322
2 0 0 1

5.C G ATl G.3

puC18/19  puCs7

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer B:

10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl
and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Psyl is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 50mM NaCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

2

pTZ19R/U

pBluescriptlIKS(-/+)
0 0 0 0

R J(37°] 557 c6 ] A

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
00M 50-100 0-20  0-20 50-100  0-20

Ligation and Recleavage

After 50-fold overdigestion with Psyl, more than
60% of the DNA fragments can be ligated in a
reaction mixture containing 20-40u of T4 DNA
Ligase/1pg of fragments and 10% PEG. More
than 95% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — no effect (p.137).
EcoKI: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

PACYC184

pBluescriptlISK(-/+)
0 1

pACYC177
0

Activity in Five Buffer System, %
B G 0 R  Tango 2X Tango
0-20 20-50 50-100 [IGOMM 50-100 100

Concentration Ligation and Recleavage
s.eclracc.s 10u/pl After 50-fold overdigestion with Pvul, more than
Conditions for 100% Activit 90% of the DNA fragments can be ligated and
#ERO?Zdl , 300u 1X Buffer R: Y more than 95% of these can be recut.
Supplied with: . )
10§pBuffer R ml 10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,,  Methylation Effects
10X Buffer Tango™ iml 100mM KCl and 0.1mg/ml BSA. Dam: completely overlaps — no effect (p.133).
#ER0622 1500u Incubate at 37°C. Dcm: never overlaps — no effect.
Supplied with: Storage Buffer CpG: completely overlaps — blocked (p.135).
18? gjg:: %m . m Pvul is supplied in: EcoKIE never overlaps — no effect.
9 10mM Tris-HCI (pH 7.5 at 25°C), 300mM KCl, EcoBl: never overlaps — no effect.
0.1mM EDTA, 1mM DTT, 0.2mg/ml BSA and Digestion of Agarose-embedded DNA
50% (v/v) glycerol. Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
L DNA A DNA in 16 hours.
0.7% agarose
Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
3 0 1 1 2 2 2 2 2 2 0
Supporting Products Fermentas Restriction Endonucleases:
= Dilution Buffer P-121 < pyreExtreme™ Quality & Performance
ol ED_TA’ 5l ) el B Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

www.fermentas.com  www.fermentas.com/doubledigest

Recommended Requires m
Tango) 5. rer 01T oy

Requires Incubation
SAM Temperature

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer

— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

(—=m Ligation

Efficiency

www.fermentas.com/research

Star w Sensitivity to
Activity Dam Methylation
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1. RESTRICTION ENDONUCLEASES

|6 |3 aiA ] Sl W

5.C A G\LC T G.3 Concentration
3.6t cleac.s 10u/l
H#ER0631 2500u S0u/p, HC
Supplied with: Condlitions for 100% Activity
10X Buffer G Iml 1X Buffer G:
10X Buffer Tango™ 1ml o
10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,
ﬁi‘p‘fjj’fmm, 5x2500u 50mM NaCl and 0.1mg/ml BSA.
10X Buffer G oximl Incubate at 37°C.
10X Buffer Tango™ 1ml Storage Buffer
#ER0633 HC, 12500u Pvull is supplied in:
Supplied with: il o
O Bufer G —_— 10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCI,
10X Buffer Tango™ ml 1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.
ADNA | jgation and Recleavage
0.7% agarose . . .
After 10-fold overdigestion with Pvull, more than
90% of the DNA fragments can be ligated and
more than 95% of these can be recut.
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
15 0 3 1 2 2 2 2
Rcal Fermentas enzyme Pagl, p.92

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100* MGG 20-50 50-100 20-50% 20-50*
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h)

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: never overlaps — no effect.

EcoKI: never overlaps — no effect.

EcoBl: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

Note
Greater than 15-fold overdigestion with Pvull
may result in star activity.

pACYC177  pACYC184

pBluescriptlISK(-/+)
2 0 2

5.6 Tla c.3
3.cAlT g5
#ER1121 1000u
Supplied with:
10X Buffer Tango™ 1ml
#ER1122 5000u
Supplied with:
10X Buffer Tango™ 2ximl
A DNA
1.4% agarose
Lambda ®X174 M13mpl8/19 pBR322
113 11 19 3

Rsrll

pUC18/19

L BB i T

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Rsal is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pUC57  pTZI9R/U

pBluescriptlIKS(-/+)
3 3 2 2

Fermentas enzyme Cpol, p.57

Activity in Five Buffer System, %
B G 0 R Tango 2XTango
50-100 20-50 0-20  0-20 100 0-20

Ligation and Recleavage

After 50-fold overdigestion with Rsal, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: may overlap — cleavage impaired (p.137).
EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

pBluescriptlISK(-/+) pACYC177  pACYC184
2

4 3

Sensitivity to

Thermal
CpG Methylation (65 Inactivation

High
Concentration

Genome
Qualified

Bulk quantities & custom formulations available on request

Recombinant
Enzyme

Blue/White
Certified
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Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 20-50 0-20  0-20 50-100 20-50

5.6 AGCTlcy Concentration Ligation and Recleavage
s.clTceac.s 10u/pl After 50-fold overdigestion with Sacl, more than
#ER1131 12004 50u/ul, HC 95% of the DNA fragments can be ligated and
fg/XwB/ieg Wiéh: | . Conditions for 100% Activity recut.
urfer Sac m . i
10X Buffer Tango™ ml 1X Buffe_r Sa(_:l. Methylation Effects
10mM Bis-Tris Propane-HCI (pH 6.5 at 37°C), Dam: never overlaps — no effect.
#Eﬁﬁfm, 5x1200u 10mM MgCl, and 0.1mg/ml BSA. Dcm: never overlaps — no effect.
10X Buffer Sacl oxaml Incubate at 37°C. CpG: may overlap — no effect (p.137).
10X Buffer Tango™ iml Storage Buffer EcoKI: never overlaps — no effect.
#ER1133 HC, 6000u Sacl is supplied in: EcoBI: may overlap — no effect (p.138).
fggﬂgjgevr”g;‘d . 10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,  Digestion of Agarose-embedded DNA
10K Buffer Tango™ ml 1mM DTT, 1mM EDTA, 0.2mg/ml BSA and Minimum 5 unit_s of the enzyme are required for
( 50% (v/v) glycerol. complete digestion of 1ug of agarose-embedded

FastDigest™ Sacl (seep.2)

#ER1134 50 reactions

Supplied with:
10X FastDigest™ Buffer 1ml

A DNA A DNA in 16 hours.

0.7% agarose

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
2 0 1 0 1 1 1 1 1 0 0

Sacll Fermentas enzyme Cfr42l, p.57

1. RESTRICTION ENDONUCLEASES

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
020  0-20 [WE00W 20-50 0-20 50-100

s.@elrceac.y Concentration Methylation Effects
3.cAGcTle.s 10u/yl Dam: never overlaps — no effect.
SEROBAL 1500 50u/pl, HC Dcm: never overlaps — no effect.
u . _
Suppfed wit: Conditions for 100% Activity CpG: completely overlaps — blocked (p.135).

EcoKI: never overlaps — no effect.

10X Buffer O Iml :
10X Buffer Tango™ ml éénﬁkﬂﬁﬁr&o HCI (pH 7.5 at 37°C), 10mM MgCl, EcoBI: never overlaps — no effect.

#ER0642 5x1500u 100mM NaCl and 0.1mg/ml BSA. Digestion of Agarose-embedded DNA
fgﬁpgs#evrvgf . Incubate at 37°C. Minimum 5 unit_s of the enzyme are required for
10X Buffer Tango™ i Storage Buffer iogﬁﬁﬁ (ig?sot:j)rr; of 1pg of agarose-embedded

#ER0643 HC, 7500u Sallis supplied in: '

Supplied with: 10mM Tris-HCI (pH 7.5 at 25°C),100mM KCl, Note
igi g“ffer o 2¢dml 10mM 2-mercaptoethanol, 0.1mM EDTA, Low salt, high glycerol (>5%) concentrations,
uffer Tango il 0.2mg/ml BSA and 50% (v/v) glycerol. pH >8.0 or a large excess of enzyme may result

ADNA | igation and Recleavage LISLAAGI:

0.7% agarose After 50-fold overdigestion with Sall, more than
95% of the DNA fragments can be ligated and
recut.

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
2 0 1 1 1 1 1 1 1 0 1

Sapl Fermentas enzyme Lgul, p.81

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research
102 Tangu Recommended 1T Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
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Satl (FnudH)

5.G ClN @ C.3 Concentration
3.c ¢ Nlc a5 10u/ul
. 0 ..

SER1641 00U f;gd;ftlogfs for 100% Activity

Supplied with: u er. .

10X Buffer ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,

10X Buffer Tango™ 1ml 50mM NaCl and 0.1mg/ml BSA.
HER1642 10004 Incubate at 37°C.

sszpp/fe# W/'éh.‘ | Storage Buffer

10X Buffer m ; o in-

10X Buffer Tango™ iml Satl is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

A DNA
1.4% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U
380 31 17 42 19 19 20 23

SaUI Fermentas enzyme Eco81l, p.66

pBluescriptlIKS(-/+)

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 [MIOOM 20-50 20-50 50-100 20-50

Ligation and Recleavage

After 50-fold overdigestion with Satl, more than
60% of the DNA fragments can be ligated in a
reaction mixture containing 10-30u of T4 DNA
Ligase/1pg of fragments and 10% PEG. More
than 90% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: may overlap — blocked (p.137).
EcoKI: never overlaps — no effect.
EcoBI: never overlaps — no effect.

pBluescriptlISK(-/+) pACYC177  pACYC184
23 19 37

Sau9e6l

Fermentas enzyme Cfr13l, p.56

Sau3Al

Mbol (different sensitivity to methylation), p.83

Fermentas enzymes Bsp143l, p.48, Dpnl (different cleavage position and different sensitivity to methylation), p.59 and

Sbﬂ Fermentas enzyme Sdal, p.104

i) 37° [ G| A

5.AGTlACT.2 Concentration
3.TcAlT GA.5 10u/ul
- . .

ERO43L 1000u f;gd;ft/ogs ll‘gr 100% Activity

Supplied with: u el; C?'

10X Buffer Scal ml 10mM Bis-Tris Propane-HCI (pH 6.5 at 37°C),

10mM MgCl,, 100mM KCl and 0.1mg/ml BSA.

#E$R0432 - 5000u Incubate at 37°C.

upplied with:

10X Buffer Scal 2ximl Storage Buffer

Scal is supplied in:
10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl,
1mM DTT, 0.1mM EDTA, 0.5mg/ml BSA and
50% (v/v) glycerol.

A DNA
0.7% agarose

Lambda ~®X174  M13mp18/19 pBR322  pUC18/19 pucs7 pTZ19R/U
5 0 0 1 1 1 1

Sensitivity to

Vs ) Thermal High . Genome . Recombinant
CpG Methylation Inactivation Concentration ,r Qualified @ Enzyme

pBluescriptlIKS(-/+)
1

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 0-20 0-20 0-20 0-20 0-20

Ligation and Recleavage

After 50-fold overdigestion with Scal, more than
80% of the DNA fragments can be ligated and
more than 90% of these can be recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: may overlap — blocked (p.138).

Digestion of Agarose-embedded DNA
Minimum 20 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

pBluescriptlISK(-/+) pACYC177  pACYC184
1 1

1

Bulk quantities & custom formulations available on request

Blue/White
Certified

103
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LIFE SCIENCES

Schl (Plel*)

* Unlike Plel, Schi produces
DNA fragments with blunt ends

5.6AGTCN) .3
3.cTCaGN,.5

#ER1371 1000u
Supplied with:
10X Buffer Tango™ Iml
A DNA
1.4% agarose
Lambda  ®X174 M13mpl18/19 pBR322
61 10 8 4

ScrFl

Activity in Five Buffer System, %

g 37" A ] O

B G 0 R Tango 2X Tango
2050 50-100 0-20 020 100  0-20
Concentration Methylation Effects
10u/pl Dam: never overlaps — no effect.
Conditions for 100% Activity Dem: never overlaps —no effect.
1X Buffer Tango™: CpG: may overlap — no effect (p.137).

33mM Tris-acetate (pH 7.9 at 37°C), EcoKI: never overlaps — no effect. .

10mM Mg-acetate, 66mM K-acetate and EcoBI: may overlap — effect not determined.
0.1mg/ml BSA. Note

Incubate at 37°C. = Greater than 10-fold overdigestion with Schi
Storage Buffer may result in star activity.

Schiis supplied in: = Schl may remain associated with the cleaved
10mM Tris-HCI (pH 7.5 at 25°C), 100mM KCI, DNA. This may cause DNA band shifting

1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and during electrophoresis. To avoid an atypical
50% (v/v) glycerol. DNA band pattern, use the 6X Loading Dye &

L. SDS Solution (#R1151) for sample preparation
Ligation and Recleavage ( ) e

e ) ) or heat the digested DNA in the presence of
After 10-fold overdigestion with Schl, approxi- SDS prior to electrophoresis
mately 90% of DNA fragments can be ligated ’
and more than 90% of these can be recut.

puC18/19  pUC57  pTZI9RM
4 3 7

pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
6 6 6 4

Fermentas enzyme Bme1390I, p.37

Sdal (Sse8387I)

5.CCTGCAlge.3

s.eclaceTcc.s
#ER1191 300u
Supplied with:
10X Buffer Sdal Iml
10X Buffer Tango™ Iml
#ER1192 1500u
Supplied with:
10X Buffer Sdal Iml
10X Buffer Tango™ Iml

A DNA
0.7% agarose

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
NR NR 0-20 0-20 NR 20-50

Concentration Methylation Effects

10u/ul Dam: never overlaps — no effect.
Conditions for 100% Activity Dcm: never overlaps — no effect.
1X Buffer Sdal: CpG: never overlaps — no effect.

EcoKI: never overlaps — no effect.

37mM Tris-acetate (pH 7.0 at 37°C),
EcoBl: never overlaps — no effect.

15mM Mg-acetate, 150mM K-acetate and

0.1mg/ml BSA. Digestion of Agarose-embedded DNA
Incubate at 37°C. Minimum 5 units of the enzyme are required for
Storage Buffer complete digestion of 1ug of agarose-embedded

Sdal is supplied in: A DNA'in 16 hours.

10mM Tris-HCI (pH 7.5 at 25°C), 1200mM KCI, Note
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Greater than 5-fold overdigestion with Sdal may
50% (v/v) glycerol. result in star activity.

Ligation and Recleavage
After 5-fold overdigestion with Sdal, more than
95% of the DNA fragments can be ligated and

recut.
Lambda ®X174 M13mp18/19  pBR322  pUC18/19  pUCS7  pTZ19R/U  pBluescriptllKS(-/+)  pBluescriptlISK(-/+)  pACYC177  pACYC184
5 0 1 0 1 0 1 0 0 0 0
Supporting Products Fermentas Restriction Endonucleases:
> Dilution Buffer P21 < pyreExtreme™ Quality & Performance
- ek ED_TA’ pHi8:0 ) ps69 | Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

www.fermentas.com  www.fermentas.

m Requires Incubation
SAM Temperature

Recommended Requires
Tango) 5. rer 01T oy

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com/research

(—=m Ligation Star w Sensitivity to
Efficiency Activity Dam Methylation

com/doubledigest
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i) 37 57 Ao

T T Concentration
A Ai 10u/yl
ngi ?: (; Z gz Conditions for 100% Activity
T T 1X Buffer Sdul:
a a 10mM Tris-HCl (pH 7.2 at 37°C), 3mM Mg(Cl,,
150mM NaCl and 0.1mg/ml BSA.
HEROGS51. 500U Incubate at 37°C.
Supplied with: Storage Buffer
10X Buffer Sdul 1ml Sdu| iS Supp”ed in:
10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCI,
1mM EDTA, 1mM DTT, 0.2mg/ml BSA and
50% (v/v) glycerol.
L DNA
1.0% agarose
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
38 3 5 10 5 6 5 6
Secl Fermentas enzyme BseDl, p.40

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango

NR  50-100* 50-100 0-20 NR NR -
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h). o b

Ligation and Recleavage

After 50-fold overdigestion with Sdul, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: may overlap — no effect (p.134).
CpG: may overlap — no effect (p.137).
EcoKl: may overlap — effect not determined.
EcoBI: may overlap — effect not determined.

Note

Low salt, high glycerol (>5%) concentrations,
pH >8.0 or a large excess of enzyme may result
in star activity.

pBluescriptliSK(-/+)  pACYC177  pACYC184
6 4

8

SfaN|I

Fermentas enzyme Lwel, p.82

Sfcl

Fermentas enzyme Bfml, p.35

Sfel

Fermentas enzyme Bfml, p.35

|6 J/50°[emilizpls [ & =

5.6GCCNNNNINGGC C.3

Concentration
3.CCGGNINNN NCC GG 10u/l
- . .
#ER1821 1000y f;gd;ftlog.s for 100% Activity
Supplied with: u er. .
10X Buffer G m 10mM Tris-HCl (pH 7.5 at 37°C),
10X Buffer Tango™ 1ml 10mM MgCl,, 50mM NaCl and 0.1mg/ml BSA.
Incubate at 50°C.
Storage Buffer

Sfil is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 300mM NaCl,
10mM MgCl,, 1mM DTT, 0.15% Triton X-100,
0.2mg/ml BSA and 50% (v/v) glycerol.

Ligation and Recleavage

After 50-fold overdigestion with Sfil, more than
95% of the DNA fragments can be ligated and
recut.

Ad2 DNA
0.7% agarose

Lambda ®X174 M13mp18/19 pBR322  pUC18/19 puC57  pTZ19R/U
0 0 0 0 0 0 0

Sfol

Fermentas enzyme Ehel, p.70

pBluescriptllKS(-/+)  pBluescriptlISK(-/+)
0 0

Activity in Five Buffer System, %

B G 0 R Tango 2X Tango
50-100 OO 20-50 0-20 100 0-20
Methylation Effects

Dam: never overlaps — no effect.
Dcm: may overlap — cleavage impaired (p.134).
CpG: may overlap — cleavage impaired (p.137).
EcoKl: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
Adenovirus-2 DNA in 16 hours.

Note

= At least two copies of Sfil recognition site are
required for efficient cleavage.

= Incubation at 37°C results in 10% activity.

= Assayed using Adenovirus-2 DNA.

pACYC177  pACYC184 Ad2
0 0 3

Sful

Fermentas enzyme Bspl119l, p.47

Sensitivity to
CpG Methylation

High
Concentration

Y88 | Thermal Genome
Inactivation Qualified

Enzyme

Bulk quantities & custom formulations available on request

Recombinant

Blue/White
Certified
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Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 0-20 0-20 50-100 = 100 50-100

Sgsl (Ascl)

s.6elcececcy Concentration Ligation and Recleavage
s.ccececleas 5u/pl After 50-fold overdigestion with Sgsl, more than
it p) i 95% of the DNA fragments can be ligated and
4ER1891 3000 Conditions fO(M .100/0 Activity oot
Supplied with: 1X Buffer Tango™: _
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.
#Espﬁizwm 1500u 0.1mg/ml BSA. Dcm: may overlap — no effect.
10X Buffer Tango™ 1ml Incubate at 37°C. CpG: completely overlaps — blocked (p.135).
Storage Buffer EcoKI: never overlaps — no effect.

Sgsl is supplied in: EcoBI: never overlaps — no effect.

10mM Tris-HCI (pH 7.5 at 25°C), 300mM KCI, Digestion of Agarose-embedded DNA

1mM DTT, 0.1mM EDTA, 0.5mg/ml BSA and Minimum 5 units of the enzyme are required for

50% (v/v) glycerol. complete digestion of 1ug of agarose-embedded
A DNA A DNA in 16 hours.

0.7% agarose

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
2 0 0 0 0 0 0 0 0 0 0

Sl nl Fermentas enzyme Eco47l, p.63

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 0-20 0-20 0-20 100 0-20
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| 30"} CG e HC | ==

s.cccleGa.y Concentration Ligation and Recleavage
3.6cclccce.s 10u/pl After 50-fold overdigestion with Smal, more
SEROGGL 1200u 50u/ul, HC than 90% of the pUC19 DNA fragments can be

Supplied with: Conditions for 100% Activity igated and recut

10X Buffer Tango™ iml 1X Buffer Tango™: Methylation Effects
HER0662 5x1200u 33mM Tris-acetate (pH 7.9 at 37°C), Dam: never overlaps — no effect.

Supplied with: 10mM Mg-acetate, 66mM K-acetate and Dcm: never overlaps — no effect.

10X Buffer Tango™ 2x1ml 0.1mg/ml BSA. CpG: completely overlaps — blocked (p.135).
HER0663 HC, 6000u Incubate at 30°C. EcoKl: never overlaps — no effect.

Supplied with: Storage Buffer EcoBI: never overlaps — no effect.

ff " [ ; o . .

(@/mx B_u e o Smal is supplied in: Digestion of Agarose-embedded DNA
FastDigest™ Smal (seep2) 10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl, Minimum 5 units of the enzyme are required for
#ER0664 . 50 reactions 1mM DTT, ImM EDTA, 0.2mg/ml BSA and complete digestion of 1g of agarose-embedded

Supplied with: ADNA  50% (v/v) glycerol. A DNA in 16 hours.

10X FastDigest™ Buffer Iml
0.7% agarose

ve Note
= Incubation at 37°C results in 50% activity.

= Incubation at 25°C results in 100% activity.

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
3 0 1 0 1 1 1 1 1 1 0

Supporting Products Fermentas Restriction Endonucleases:
> Dilution Buffer P21 < pyreExtreme™ Quality & Performance
= 0.5M EDTA, pH 8.0 p.369

= Supplied with 10X concentrated buffers:

— color-coded optimal buffer (one of B, G, O, R, Tango™)

— universal Tango™ buffer, specially formulated for double digests
On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

= 6X Loading Dye & SDS Solution p.336

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research
106 Tangu Recommended 1T Requires m Requires Incubation (—=m Ligation Star w Sensitivity to
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Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 0-20 [M00 20-50 0-20  20-50

Smil (Swal)

5.ATTT/AAATY Concentration Methylation Effects
3. TAARAITTTALS 10u/pl Dam: never overlaps — no effect.
bd  Conditions for 100% Activit Dem: never overlaps —no effect.
#ESRl%Z.jl . 1000u — IR Y CpG: never overlaps — no effect.
upplied with: ) .
10X Buffer 0 1l 50mM Tris-HCI (pH 7.5 at 37°C), 10mM Mgcl,,  ECOKI: never overlaps —noeffect.
10X Buffer Tango™ mi 100mM NaCl and 0.1mg/mi BSA. EcoBI: may overlap — effect not determined.
4ER1242 5000u Incubate at 30°C. D('g_estion of Agarose—embedded DNA
Supplied with: Storage Buffer Minimum 1_0 units of the enzyme are required for
13? Suffer o 2xaml Smil s supplied in: complete digestion of 1ug of agarose-embedded
uffer Tango Iml

10mM Tris-HCI (pH 7.5 at 25°C), 200mM Nacl, ~ Adenovirus-2 DNA in 16 hours.
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Note
50% (v/v) glycerol. = Incubation at 37°C results in 70% activity.
Ligation and Recleavage = Assayed using Adenovirus-2 DNA.

. 7%’*;’92&?0’::\ After 50-fold overdigestion with Smil, more than

' 80% of the DNA fragments can be ligated in a

reaction mixture containing 20-40u of T4 DNA
Ligase/1ug of fragments and 10% PEG. More
than 95% of these can be recut.

Lambda ®X174 M13mpl8/19 pBR322  pUC18/19 pucs7 pTZ19R/U pBluescriptlKS(-/+)  pBluescriptlISK(-/+)  pACYC177  pACYC184 Ad2
0 0 1 0 0 0 0 0 0 0 0 1

Sm I | Fermentas enzyme Smol, see below

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 20-50 0-20 20-50 = 100 20-50

g 56* el ]

5.CLT Py Pu A G.3' Concentration Ligation and Recleavage
3.G APuPy TICS 10u/yl After 50-fold overdigestion with Smol, more than
it p) i 95% of the DNA fragments can be ligated and
4ER1981 200U f)(()gdflftlo?s fO(M ‘100/0 Activity oot
Supplied with: utter fango

33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects

10X Buffer Tango™ Iml

10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.
Incubate at 55°C.

Storage Buffer

Smol is supplied in:

10mM Tris-HCl (pH 7.5 at 25°C), 50mM KClI,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Dam: may overlap — cleavage impaired (p.133).
Dcm: never overlap — no effect.

CpG: may overlap — no effect (p.137).

EcoKl: never overlaps — no effect.

EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded

A DNA A DNA in 16 hours.
0.7% agarose Note
= Incubation at 37°C results in 10% activity.
= Low salt, high glycerol (>5%) concentrations,
pH >8.0 or a large excess of enzyme may
result in star activity.

Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
17 5 5 6 4 4 4 5 5 4 4

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High . Genome . Recombinant . Blue/White 107
CpG Methylation Al Inactivation Concentration ,r Qualified @ Enzyme = Certified




fv‘: Fermentas

LIFE SCIENCES

Smul (Faul)

(10 B2 o 08 )

Activity in Five Buffer System, %
G 0 R Tango 2X Tango
0-20 100 20-50

B

50-100 50-100 20-50

Ligation and Recleavage

After 10-fold overdigestion with Smul, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

Note
Greater than 40-fold overdigestion with Smul
may result in star activity.

PACYC177  pACYC184
1

pBluescriptlISK(-/+)
5 10

.CcCCCG C(N)A\L...?:’ Concentration
3.66¢6caeml.5 1-3u/jl
" 0 .
HER1691 50u f;gd;ftlons fO(M _100 % Activity
Supplied with: uffer Tango™:
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
#ER1692 2500 0 mum BSA
Supplied with: -+Mg .
wn 10X Buffer Tango™ ml Incubate at 37°C.
LLl Storage Buffer
(9p)] Smul i o i
< mul is supplied in:
L_IIJ 10mM Tris-HCI (pH 7.4 at 25°C), 200mM KCl,
O 1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
oD 50% (v/v) glycerol.
% L DNA
a 1.0% agarose
5 Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescript!IKS(-/+)
90 0 10 10 5 5 5 5
=
o
|_
O Snal Fermentas enzyme Bst11071, p.52
oc
™ SnaBl Fermentas enzyme Eco1051, p.67
L
o Spel Fermentas enzyme Bcul, p.33
—i

Sphl

Fermentas enzyme Pael, p.92

Spll

Fermentas enzyme Pfl23Il, p.95

Sse83871

Fermentas enzyme Sdal, p.104

Ssil (Acil)

s.cle e e
3.6 ¢ cla.5

#ER1791
Supplied with:
10X Buffer O
10X Buffer Tango™

200u

1ml
1ml

Lambda M13m|

516

OX174
36

www.fermentas.com

]_08 Recommended Requires m Requires Incubation (—=mm Ligation
Ta"g" Buffer o1t DTT SAM 3 Temperature Efficiency

42

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer O:

50mM Tris-HCI (pH 7.5 at 37°C),

10mM MgCl,, 100mM NaCl and 0.1mg/ml BSA.
Incubate at 37°C.

Storage Buffer

Ssil is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 50-fold overdigestion with Ssil, approxi-
mately 95% of the DNA fragments can be
ligated. No more than 50% of these can be recut
due to asymmetric recognition sequence of Ssil.
The remaining uncleaved ligation products may
be cut by Hpall and Hhal.

A DNA
2.0% agarose

pl8/19  pBR322

67

puC18/19
34

puC57
34

pTZ19R/U
32

www.fermentas.com/doubledigest

pBluescriptlIKS(-/+)
36

Activity in Five Buffer System, %

B G 0 R Tango 2X Tango
NR  20-50 |00 50-100  NR 100
Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: completely overlaps — blocked (p.135).
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Note

Low salt, high glycerol (>5%) concentrations,
pH >8.0 or a large excess of enzyme may result
in star activity.

www.fermentas.com/research

pBluescriptlISK(-/+) pACYC177  pACYC184
36 32 56
Star w Sensitivity to

Activity Dam Methylation
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Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 [EGOM 0-20 50-100 100  20-50

|6 Jarfama) el A

S.AATIATT.Y Concentration Methylation Effects
3.TTAlTAAS 10u/ul Dam: never overlaps — no effect.
Conditions for 100% Activit Dem: never overlaps —no effect.
#EROZYdl . 500u 1X Buffer G: Y CpG: never overlaps — no effect.
upplied with: L .
10X Buffer 6 i 10mM Tris-HCI (pH 7.5 at 37%), 10mM Mgcl,,  ECOKI: never overlaps —no effect.
10X Buffer Tango™ 1ml 50mM NaCl and Olmg/ml BSA. EcoBl: may overlap - no effect (p138)
4EROTT2 25004 Incubate at 37°C. D(’gestion ongarose-embedded DNA
Supplied with: Storage Buffer Minimum 5 un|t§ of the enzyme are required for
10X Buffer G ml : o i complete digestion of 1ug of agarose-embedded
10X Buffer Tango™ 1ml Sspl is supplied in: A DNAin 16 h
10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl, in 16 hours.
1mM DTT, ImM EDTA, 0.2mg/ml BSA and Note
50% (v/v) glycerol. Greater than 10-fold overdigestion with Sspl

Ligation and Recleavage may result in star activity.

LovarDNA - After 10-fold overdigestion with Sspl, more than
o 90% of the DNA fragments can be ligated and
recut.

Lambda ®X174 M13mpl8/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
20 1 6 1 1 1 2 2 2 2 2

SSpBl Fermentas enzyme Bsp14071, p.49

Stu | Fermentas enzyme Ecol47l, p.68

Styl Fermentas enzyme Eco130I, p.68

StyD4| Fermentas enzyme Bme1390I (different cleavage position), p.37

Swal Fermentas enzyme Smil, p.107

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 0-20 0-20 50-100 ' 100 100

ng 65T

Taal (Tsp4Cl)

5.A C NG T.3 Concentration Ligation and Recleavage
3.T¢IN CcAs 10u/pl After 50-fold overdigestion with Taal, approxi-
Conditions for 100% Activity mately 90% of the DNA fragments can be ligated
#ER1361 200u and more than 90% of these can be recut.
Supplied with: 1X Buffer Tango™:
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C), Methylation Effects
10mM Mg-acetate, 66mM K-acetate and Dam: never overlaps — no effect.
#Espﬁsjzwm 1000u 0.1mg/ml BSA. Dcm: never overlaps — no effect.
10X Buffer Tango™ ml Incubate at 65°C. CpG: may overlap — cleavage impaired (p.137).
To ensure higher efficiency of digestion, perform  EcoKI: may overlap — effect not determined.
the cleavage reaction under paraffin oil. EcoBI: may overlap — effect not determined.
Storage Buffer Note
Taal is supplied in: Incubation at 37°C results in 10% activity.

10mM Tris-HCl (pH 7.5 at 25°C), 100mM KClI,
ADNA  ImM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
La% agarose 5004 (v/v) glycerol.

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
187 15 31 14 8 8 7 8 8 14 20

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High . Genome . Recombinant . Blue/White
CpG Methylation (65 Inactivation Concentration ,r Qualified @ Enzyme = Certified

109
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Tail (Maell*)

* Unlike Maell, Tail produces DNA
fragments with a 4-base 3’-extension

5. ACGTz3

s.teca.s —]
——
#ER1141 400u —
Supplied with: |—
10X Buffer R Iml ———
10X Buffer Tango™ 1ml —
#ER1142 2000u
Supplied with:
10X Buffer R 1ml
10X Buffer Tango™ 1ml

A DNA
1.4% agarose

Lambda  ®X174 M13mpl18/19 pBR322

143 19 22 10

5.T.C G A.3

3.A G ClT.5
#ERO671 3000u
Supplied with:
10X Buffer Taq 2ximl
10X Buffer Tango™ ml
#ER0672 5x3000u
Supplied with:
10X Buffer Taq| 4x1ml
10X Buffer Tango™ 1ml
#ERO673 HC, 15000u
Supplied with:
10X Buffer Taq| 4x1ml
10X Buffer Tango™ Iml

puC18/19 pucs7

DEEE Y

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer R:

10mM Tris-HCl (pH 8.5 at 37°C), 10mM MgcCl,,
100mM KCl and 0.1mg/ml BSA.

Incubate at 65°C.

To ensure higher efficiency of digestion, perform
the cleavage reaction under paraffin oil.

Storage Buffer

Tail is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

pTZ19R/U
5 5 8

e 65° iz A

Concentration
10u/ul,
50u/pl, HC

Conditions for 100% Activity

1X Buffer Taql:

10mM Tris-HCl (pH 8.0 at 37°C), 5SmM MgCl,,
100mM NaCl and 0.1mg/ml BSA.

Incubate at 65°C.

To ensure higher efficiency of digestion, perform
the cleavage reaction under paraffin oil.

Storage Buffer
Tagl is supplied in:
10mM Tris-HCI (pH 7.5 at 25°C), 300mM KCl,

pBluescriptlIKS(-/+)
8

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 20-50 [GOM 100  50-100

Ligation and Recleavage

After 50-fold overdigestion with Tail, more than
95% of DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — blocked (p.135).
EcoKI: may overlap — effect not determined.
EcoBI: may overlap — effect not determined.

Note
Incubation at 37°C results in less than 10%
activity.

pBluescriptliSK(-/+)  pACYC177  pACYC184
8 7

9

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20  20-50 20-50 20-50 20-50  20-50

Ligation and Recleavage

After 50-fold overdigestion with Tagl, more
than 95% of DNA fragments can be ligated
and recut.

Methylation Effects

Dam: may overlap — blocked (p.133).

Dcm: never overlaps — no effect.

CpG: completely overlaps — no effect (p.135).
EcoKI: never overlaps — no effect.

EcoBI: never overlaps — no effect.

Note
= Incubation at 37°C results in 10% activity.
We recommend using Tag|, HC (#ER0673) at

ADNA (dam-)  1mM DTT, 0.1mM EDTA, 0.5mg/ml BSA and 37°C.
14%agarose 509 (v/v) glycerol. = Assayed using A DNA (dam-) (#SD0021).
Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
121 10 12 7 4 4 5 7 7 10 10
Supporting Products Fermentas Restriction Endonucleases:
> Dilution Buffer P21 < pyreExtreme™ Quality & Performance
= kel ED_TA’ pHiS:0 ) p869 1S Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

www.fermentas.com  www.fermentas.com/doubledigest

Recommended Requires m
Tango) 5. rer 01T oy

Requires Incubation
SAM Temperature

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer

— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com/research

(—=m Ligation

Efficiency

Star w Sensitivity to
Activity Dam Methylation
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DG -

Tasl (TspEl)

s.laaTT .3 Concentration
3. TTAAlS 10u/pl
- . .
HER1351 1000u f;gd;ft/og's for 100% Activity
Supplied with: urrer o.
10X Buffer B ml 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgcCl,
10X Buffer Tango™ iml and 0.1mg/ml BSA.
HER1352 5000u JENEIOCHEHES -
Supplied with: To ensure higher efficiency of digestion, perform
10X Buffer B 2xtml the cleavage reaction under paraffin oil.
10X Buffer Tango™ 1ml

Storage Buffer
Tasl is supplied in:
10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and

ADNA  50% (v/v) glycerol.
1.0% agarose

Lambda ~®X174  M13mp18/19 pBR322

puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
189 25 64 8 7 7 10 12

g 65° 7k

5. (A/T) J/G TAC (A/T) 3 Concentration
3.a/T) cAaTcl@/T).5 s/l
Conditions for 100% Activity
#ER1291 100u
Supplied with: X BUﬁer. Tango™:
10X Buffer Tango™ ml 33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
#ER1292 500u 0.1mg/ml BSA
Supplied with: . o
10X Buffer Tango™ iml Incubate at 65°C.

To ensure higher efficiency of digestion, perform
the cleavage reaction under paraffin oil.

Storage Buffer
Tatl is supplied in:
10mM Tris-HCI (pH 7.5 at 25°C), 200mM KCl,
ADNA  1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
1.0%agarose 5004 (v/v) glycerol.

Lambda @X174 M13mp18/19  pBR322  pUCI8/19  pUCS7  pTZ19R/MU

pBluescriptlIKS(-/+)
24 0 5 2 2 2 1 1

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High Genome Recombinant
CpG Methylation (65 Inactivation Concentration Qualified Enzyme

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R Tango 2XTango
00W 50-100 20-50 0-20  20-50  0-20

Ligation and Recleavage

After 50-fold overdigestion with Tasl, more
than 95% of DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKl: never overlaps — no effect.
EcoBl: may overlap — blocked (p.138).

Note
Incubation at 37°C results in less than 10%
activity.

pBluescriptlISK(-/+) pACYC177  pACYC184
12 14 13

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango

NR  50-100* 20-50 20-50 = 100* 0-20
* Star activity appears at a greater than 5-fold overdigestion (5u x 1h).

Ligation and Recleavage

After 5-fold overdigestion with Tatl, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: never overlaps — no effect.

EcoKI: never overlaps — no effect.

EcoBl: may overlap — effect not determined.

Note

= Incubation at 37°C results in 20% activity.

= Greater than 5-fold overdigestion with Tatl
may result in star activity.

PACYC184

pBluescriptlISK(-/+)
1 1

pACYC177
1

Blue/White
Certified

111
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Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
I00M 50-100 020 0-20 20-50  0-20

OEmH0 2 @

G Concentration Methylation Effects
5'---GTC' celec.s 1-3u/pl Dam: never overlaps — no effect.
3.C1G G C G.5 Conditions for 100% Activity Dcm: never overlaps — no effect.
c 1X Buffer B: CpG: completely overlaps — blocked (p.135).
10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,  ECOKI: never overlaps — no effect.
#ER1651 50u ® EcoBl: never overlaps — no effect.
Supplied with: and 0.1mg/ml BSA. p
10X Buffer B ml Incubate at 55°C. Note
10X Buffer Tango™ m Storage Buffer = Incubation at 37°C results in 30% activity.
4ER1652 250U Taul is supplied in: = Taul may remain associated with the cleaved
Supplied with: 10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl, DNA. This may cause DNA band shifting
10X Buffer B ml 1mM DTT, 1mM EDTA, 0.2mg/ml BSA and during electrophoresis. To avoid an atypical
10X Buffer Tango™ ml 50% (v/v)’glycerol. ' DNA band pattern, use the 6X Loading Dye &

SDS Solution (#R1151) for sample preparation
or heat the digested DNA in the presence of
SDS prior to electrophoresis.

Ligation and Recleavage

After 10-fold overdigestion with Taul, more
than 90% of DNA fragments can be ligated
and recut.

A DNA
1.4% agarose

Lambda ®X174 M13mpl18/19 pBR322  pUC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
181 17 7 21 7 7 8 10 10 12 22
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THil Fermentas enzyme Pfel, p.95
TI [ | Fermentas enzyme Xhol, p.117
) [l Activity in Five Buffer System, %
TrU1I (Msel) m @ Q] m B G 0 R Tango 2X Tango
50-100 50-100 20-50 [GOM 50-100 100
5.TLT A A.3 Concentration Ligation and Recleavage
3.AATIT.S 10u/yl After 50-fold overdigestion with Trull, more
50u/pl, HC than 90% of DNA fragments can be ligated
#Es;g?zlmm; 300u Conditions for 100% Activity and recut.
10X Buffer R ml 1X Buffer R: Methylation Effects
10X Buffer Tango™ 1ml 10mM Tris-HCl (pH 8.5 at 37°C), 10mM MgCl,, ~ Dam: never overlaps — no effect.
#ER0982 1500u 100mM KCl and 0.1mg/ml BSA. Dcm: never overlaps — no effect.
Supplied with: Incubate at 65°C. CpG: never overlaps — no effect.
10xBufferR iml To ensure higher efficiency of digestion, perform  EcoKI: may overlap — blocked (p.138).
10X Bufer Tango il the cleavage reaction under paraffin oil. EcoBI: never overlaps — no effect.
#Esigggf’mm HC, 1500u Storage Buffer Note
10X Buffer R ml Trull is supplied in: Incubation at 37°C results in 10% activity. We
10X Buffer Tango™ iml 10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl, recommend using Trull, HC (#ER0983) at 37°C.

ADNA  1mM DTT, ImM EDTA, 0.2mg/ml BSA and
1.4% agarose  50% (v/v) glycerol.

Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
195 35 63 15 13 13 18 19 19 16 12

Tru9| Fermentas enzyme Trull, p.112

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

112 Recommended Requires m Requires Incubation —m Ligation Star w Sensitivity to
Ta"g" Buffer oTT DTT SAM 3 Temperature Efficiency Activity Dam Methylation
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1. RESTRICTION ENDONUCLEASES

Product Description

( S
0 e Activity in Five Buffer System, %
G ISAMIE5 80%|A80 BKIRM G,y O,y Risyy TANGO,.,, 2X Tango,,,

A
5.,TAGCCA (M, |3
3.ATCGGT (N) .5

T
#ER1991 50u
Supplied with:
10X Buffer G 1ml
50X SAM 0.1ml
10X Buffer Tango™ 1ml

1.0% agarose

Lambda ®X174 M13mpl8/19 pBR322
43 6 4 4

Tsp4Cl

Concentration

1-3u/l

Conditions for 100% Activity

[1X Buffer G] + SAM:

[10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgcCl,,
50mM NaCl and 0.1mg/ml BSA] +

0.05mM S-adenosylmethionine.

Incubate at 55°C.

Storage Buffer

Tsol is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 1200mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 10-fold overdigestion with Tsol, approxi-
mately 80% of the DNA fragments can be
ligated, but none of these can be recut due to
the methylation of the recognition sequence by
this enzyme.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: may overlap — no effect.
CpG: never overlaps — no effect.

puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+)
3

1 1 3

Fermentas enzyme Taal, p.109

50-100 0-20 50-100 20-50

EcoKI: may overlap — effect not determined.
EcoBI: never overlaps — no effect.

Note

= Incubation at 37° results in 10% activity.

= Tsol requires only Mg?* for its activity, but is
stimulated by S-adenosylmethionine. 0.05mM
S-adenosylmethionine gives a 2-fold increase
in Tsol activity. Still, a complete cleavage
of some substrates with Tsol is difficult to
achieve.

= Tsol concentration is determined by a maxi-

mal cleavage level achieved when no change

in the fragmentation patterns is observed

with the further enzyme increase.

Low salt, high glycerol (>5%) concentrations,

pH >8.0 or a large excess of enzyme may

result in star activity.

Tsol may remain associated with the cleaved

DNA. This may cause DNA band shifting

during electrophoresis. To avoid an atypical

DNA band pattern, use the 6X Loading Dye &

SDS Solution (#R1151) for sample preparation

or heat the digested DNA in the presence of

SDS prior to electrophoresis.

pBluescriptlISK(-/+) pACYC177  pACYC184
3 3 4

Tsp45l

Fermentas enzyme NmuCl, p.90

Tsp509I

Fermentas enzyme Tasl, p.111

5.l (M ecac(n) Teem) ,l.3
3.1, (N)eTG (N) AcG (N) ,T.5

#ER1911 100u
Supplied with:
10X Buffer R Iml
10X Buffer Tango™ Iml

A DNA (dam~)
0.8% agarose

Lambda ~ ®X174  M13mp18/19 pBR322
1 1

24 0

Sensitivity to Thermal
CpG Methylation Al Inactivation

puC18/19  pUCS7  pTZI9RM

High
Concentration

Concentration
Su/ul

Conditions for 100% Activity

1X Buffer R:

10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,,
100mM KCl and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Tstl is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 50mM KCI,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Ligation and Recleavage

After 10-fold overdigestion with Tstl, more than
80% of DNA fragments can be ligated and
recut.

Methylation Effects
Dam: may overlap — blocked (p.133).
Dcm: may overlap — no effect.

0 0

pBluescriptlIKS(-/+)
0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20  0-20 0-20 [NEGOM o0-20 100

CpG: may overlap — no effect.
EcoKI: never overlaps — no effect.
EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

Note

= The presence of SAM in a reaction mixture
results in incomplete cleavage with Tstl.

= Greater than 10-fold overdigestion with Tstl
may result in star activity.

= Tstl may remain associated with the cleaved
DNA. This may cause DNA band shifting
during electrophoresis. To avoid an atypical
DNA band pattern, use the 6X Loading Dye &
SDS Solution (#R1151) for sample preparation
or heat the digested DNA in the presence of
SDS prior to electrophoresis.

= Assayed using A DNA (dam-) (#SD0021).

pBluescriptlISK(-/+) pACYC177  pACYC184
0 2 2

Bulk quantities & custom formulations available on request

Genome Recombinant
Qualified Enzyme

Py FastDigest™
Enzyme

Blue/White
Certified
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Tth111l

Fermentas enzyme Psyl, p.100

Van91l (PfiMI)

5. CCANNNNINTGG.3
3.6GTNINNNNACC.5

#ERO711 400u
Supplied with:
10X Buffer R 1ml
10X Buffer Tango™ 1ml
#ERQO712 2000u
Supplied with:
10X Buffer R 1ml
10X Buffer Tango™ Iml

A DNA
0.7% agarose

Lambda ~®X174  M13mp18/19 pBR322
14 2 0 2

VpaK11BI

puCi8/19  pucs?

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
0-20 50-100 50-100 MMM 20-50 50-100

Concentration Ligation and Recleavage

10u/pl After 50-fold overdigestion with Van91l, more
Conditions for 100% Activity than 90% of DNA fragments can be ligated
1X Buffer R: and recut.

10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,,  Methylation Effects

100mM KCl and 0.1mg/ml BSA.
Incubate at 37°C.

Storage Buffer

Van91l is supplied in:

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Dam: never overlaps — no effect.
Dcm: may overlap — blocked (p.134).
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1jg of agarose-embedded
A DNA in 16 hours.

PTZ19R/U
0 0 0

pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
0 0 1 4

Fermentas enzyme Eco47l, p.63

5.AT.TAAT.S3
3.TAATITA.5

#ER0911 1000u
Supplied with:
10X Buffer O Iml
10X Buffer Tango™ Iml
#ER0912 5000u
Supplied with:
10X Buffer O 2x1ml
10X Buffer Tango™ ml

A DNA
1.0% agarose

Lambda  ®X174 M13mp18/19 pBR322
17 2 7 1

puC18/19 pucs7

Activity in Five Buffer System, %
B G 0 R Tango 2XTango
0-20 50-100 @00 20-50 100 100

DGR

Concentration Ligation and Recleavage

10u/pl After 50-fold overdigestion with Vspl, more
Conditions for 100% Activity than 95% of DNA fragments can be ligated
1X Buffer O: and recut.

50mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,,  Methylation Effects

100mM NaCl and 0.1mg/ml BSA.
Incubate at 37°C.

Storage Buffer

Vspl is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBI: may overlap — effect not determined.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

PTZI9R/U  pBluescriptliKS(-/+)  pBluescriptliSK(-/+)  pACYC177  pACYC184
3 3 3 3 3 2

1

Supporting Products Fermentas Restriction Endonucleases:
> Dilution Buffer P21 < pyreExtreme™ Quality & Performance

- ek ED_TA’ pHi8:0 ) ps69 | Supplied with 10X concentrated buffers:

= 6X Loading Dye & SDS Solution p.336

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

Recommended Requires m
Tango) 5. rer 01T oy

Requires Incubation (—=mm Ligation Star w Sensitivity to
SAM 3 Temperature Efficiency Activity Dam Methylation



‘ISC) 1SO

S00119001

Xagl (EcoNl)

5.C C TN NIN

1. RESTRICTION ENDONUCLEASES

Product Description

Activity in Five Buffer System, %
B G 0 R  Tango 2X Tango
0-20 20-50 50-100 [EGOM 20-50 50-100

NNAGG.3 Concentration Ligation and Recleavage
3.6GANNNINNTCC.S 10u/pl After 50-fold overdigestion with Xagl, approxi-
—  Cconditions for 100% Activity mately 80% of DNA fragments can be ligated
#ERL??} ) 1000u — R in the reaction mixture containing 20-40u of T4
TOX Bufer R 1l B 10/ Tris-HCI (pH 8.5 at 37°C), 10mM Mgcl,,  DNA Ligase/ug of fragments and 10% of PEG.
10X Buffer Tango™ iml B 100mM KCl and 0.1mg/ml BSA. More than 95% of these can be recut.
#ER1302 50004 Incubate at 37°C. Methylation Effects
Supplied with: Storage Buffer Dam: never overlaps — no effect.
18§ gﬁg:?an . me: Xagl is supplied in: Dcm.. may overlap — no effect.
! 10mM Tris-HCI (pH 7.4 at 25°C), 100mM Kcl, ~ CPG: never overlaps — no effect.
1mM DTT, 1mM EDTA, 0.2mg/mi BSA and EcoKI: never overlaps — no effect.
50% (v/v) glycerol. EcoBI: may overlap — effect not determined.
Digestion of Agarose-embedded DNA
A DNA Minimum 5 units of the enzyme are required for
0.7% agarose complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.
Lambda ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlIKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
9 0 0 1 0 0 0 0 0 1 1

Xapl (Apol)

5.PulAATT Py.3
3.py T T A AlPu.5

#ER1381

500u

Concentration
10u/pl

Conditions for 100% Activity

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 100 0-20  0-20 100 20-50

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: may overlap — no effect (p.137).

o with 1X Buffer Tango™:
Supplied with: . .
10X Buffer Tango™ mi 33mM Tris-acetate (pH 7.9 at 37°C), EcoKI: never overlaps — no effect. _
10mM Mg-acetate, 66mM K-acetate and EcoBl: may overlap — effect not determined.
#ESR13,82 o 2500u 0.1mg/ml BSA. Digestion of Agarose-embedded DNA
upplied with: e . .
10X Buffer Tango™ 1ml Incubate at 37°C. Minimum 5 units of the enzyme are required for
Storage Buffer complete digestion of 1ug of agarose-embedded
Xapl is supplied in: A DNA in 16 hours.
10mM Tris-HCl (pH 7.4 at 25°C), 1700mM KClI, Note
1mM DTT, ImM EDTA, 0.2mg/ml BSA and Greater than 15-fold overdigestion with Xapl
50% (v/v) glycerol. may result in star activity.
ADNA | jgation and Recleavage
0.7% agarose K . .
After 10-fold overdigestion with Xapl, more than
95% of the DNA fragments can be ligated and
recut.
Lambda ®X174 M13mp18/19  pBR322  puUC18/19  pUCS7  pTZI9R/U  pBluescriptllKS(-/+)  pBluescriptlISK(-/+)  pACYC177  pACYC184
58 7 11 1 1 1 3 3 3 4 3
Bulk quantities & custom formulations available on request
Sensitivity to Y88 | Thermal High Genome Recombinant Blue/White f
CpG Methylation Inactivation Concentration Qualified Enzyme Certified
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5. T.C TAGA.3
3. AGATCIT.5

#ER0681 1500u
Supplied with:
10X Buffer Tango™ 1ml
#ER0682 5x1500u
Supplied with:
10X Buffer Tango™ 2x1ml
#ER0683 HC, 7500u
Supplied with:

10X Buffer Tango™ 2ximl
IVEVA :

FastDigest™ Xbal (seep.2)

#ER0684 200 reactions
Supplied with:
10X FastDigest™ Buffer 1ml

Lambda  ®X174
1 0
Xcel (Nspl)

M13mp18/19
1

A DNA (dam-)
0.7% agarose

pBR322
0

puCi8/19  pucs?

5.Pu C AT GlPy.3
3.PylG T A C Pu.5

#ER1471 200u
Supplied with:
10X Buffer Tango™ 1ml
#ER1472 1000u
Supplied with:
10X Buffer Tango™ 1ml

Concentration
10u/pl
50u/pl, HC

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Xbal is supplied in:

10mM Tris-HCl (pH 7.5 at 25°C), 100mM KClI,
10mM 2-mercaptoethanol, 0.1mM EDTA,
0.2mg/ml BSA and 50% (v/v) glycerol.

PTZ19R/U

pBluescriptlIKS(-/+)
1 1 1 1

L0 B2 e AT

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Xcel is supplied in:

10mM Tris-HCI (pH 7.5 at 25°C), 300mM KCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 20-50  0-20 100  50-100

Ligation and Recleavage

After 50-fold overdigestion with Xbal, more
than 95% of DNA fragments can be ligated
and recut.

Methylation Effects

Dam: may overlap — blocked (p.133).
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNA in 16 hours.

Note
Assayed using A DNA (dam-) (#SD0021).

PACYC184

pBluescriptlISK(-/+)
1 1

pACYC177
0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 0-20 0-20 0-20 100 0-20

Ligation and Recleavage

After 50-fold overdigestion with Xcel, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: may overlap — no effect (p.137).
EcoKI: never overlaps — no effect.
EcoBl: never overlaps — no effect.

A DNA
0.7% agarose
Lambda  ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
32 0 6 4 3 3 2 1 1 1 2

Supporting Products Fermentas Restriction Endonucleases:
= Dilution Buffer P21 < pyreExtreme™ Quality & Performance
- ek ED_TA’ pHis:0 ) p869 | Supplied with 10X concentrated buffers:
= 6X Loading Dye & SDS Solution p.336

www.fermentas.com  www.fermentas.com/doubledigest

Recommended
Ta"g“ Buffer

1T Requires

Requires Incubation
SAM Temperature

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer

— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

(—=m Ligation

Efficiency

www.fermentas.com/research

Star w Sensitivity to
Activity Dam Methylation



‘ISC) 1SO

S00114001

s.clTceae.ys
3.GAGCTlCc.s

#ER0691 2000u
Supplied with:
10X Buffer R 1ml
10X Buffer Tango™ Iml
#ER0692 5x2000u
Supplied with:
10X Buffer R 2x1ml
10X Buffer Tango™ Iml
#ER0693 HC, 10000u
Supplied with:
10X Buffer R 2x1ml

“@Dmx Buffer Tango™ 1ml

FastDigest™ Xhol (seep.2) A

1. RESTRICTION ENDONUCLEASES

Concentration
10u/pl
50u/pl, HC

Condlitions for 100% Activity

1X Buffer R:

10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl
100mM KCl and 0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

Xhol is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KClI,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

2

Product Description

Activity in Five Buffer System, %
B G 0 R  Tango 2X Tango
0-20 50-100 50-100 [EGOM 20-50 100

Ligation and Recleavage

After 50-fold overdigestion with Xhol, more than
95% of the DNA fragments can be ligated and
recut.

Methylation Effects

Dam: never overlaps — no effect.

Dcm: never overlaps — no effect.

CpG: completely overlaps — cleavage impaired
(p.135).

EcoKI: never overlaps — no effect.

EcoBl: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 5 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded

#ER0694 200 reactions .
Supplied with: 0.7% agarose A DNA in 16 hours.
10X FastDigest™ Buffer 1ml
Lambda ®X174 M13mp18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
1 1 0 0 0 0 0 1 1 1 0
XhOl | Fermentas enzyme Psul, p.99
Xmal Fermentas enzymes Cfr91, p.55 and Smal (different cleavage position), p.106
Xmalll Fermentas enzyme Eco52, p.64

XmacCl

Fermentas enzymes Cfr9l, p.55 and Smal (different cleavage position), p.106

Xmadl (Avrll)

s.clecTag a3
3.G6GATClc.s

#ER1561 200u
Supplied with:
10X Buffer Tango™ Iml
#ER1562 1000u
Supplied with:
10X Buffer Tango™ Iml
A DNA
1.0% agarose
Lambda  ®X174 M13mp18/19 pBR322
2 0 0 0

Sensitivity to

Thermal
CpG Methylation Al Inactivation

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

XmaJl is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 100mM KCl,
1mM DTT, ImM EDTA, 0.2mg/ml BSA and
50% (v/v) glycerol.

puC18/19  pUCS7  pTZI9RM
0 0

pBluescriptlIKS(-/+)
0

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
20-50 50-100 50-100 50-100 = 100 = 50-100

Ligation and Recleavage

After 50-fold overdigestion with Xmadl, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBI: never overlaps — no effect.

Digestion of Agarose-embedded DNA
Minimum 10 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
A DNAin 16 hours.

PACYC184

pBluescriptlISK(-/+)
0 0

pACYC177
0

Bulk quantities & custom formulations available on request

High . Genome . Recombinant
Concentration ,r Qualified @ Enzyme

Blue/White
Certified
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Xmil (Accl) B |37 o A A =)

Activity in Five Buffer System, %

B G 0 R Tango 2XTango
00 o020 020 020 50-100 20-50
AT Concentration Ligation and Recleavage
5.6 TlC GTA c.3 10u/pl After 50-fold overdigestion with Xmil, more than
3.CA i i T G.5 NI Conditions for 100% Activity 95% of the DNA fragments can be ligated and
! 1X Buffer B: recut.
#ER1481 400u B 10mM Tris-HCI (pH 7.5 at 37°C), 10mM MgCl,  Methylation Effects
Supplied with: and 0.1mg/ml BSA. Dam: never overlaps — no effect.
gi gﬂgg:%ngow m: Incubate at 37°C. Dem: never overlaps — no effect.
torage Buffer CpG: may overlap — blocked (p.137).
(LG #ESle‘T%Z . 2000u )\(Sm(?l igs.ipleiledein' EcoKI: never overlaps — no effect.
upplied with: . ) :

2 10X Buffer B i 10mM Tris-HCI (pH 7.5 at 25°C), 100mM NaCl, ~ ECOBI- never overlaps — no effect.
Ll 10X Buffer Tango™ iml 1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Digestion of Agarose-embedded DNA
C') 50% (v/v) glycerol. Minimum 5 units of the enzyme are required for
oD complete digestion of 1ug of agarose-embedded
% . DNA A DNAin 16 hours.
a 1.0% agarose
E Lambda ®X174 M13mpl8/19  pBR322  pUCI8/19  pUCS7  pTZ19R/U  pBluescriptlKS(-/+)  pBluescriptlISK(-/+)  pACYC177  pACYC184
— 9 2 1 2 1 1 1 1 1 1 2
O
o
T Xmnl Fermentas enzyme Pdml, p.94
|_
n Xspl Fermentas enzyme FspBl, p.72
o Zral Fermentas enzyme Aatll (different cleavage position), p.25

Supporting Products Fermentas Restriction Endonucleases:

= Dilution Buffer
* 0.5M EDTA, pH 8.0
= 6X Loading Dye & SDS Solution

pl2l o
p.369
p.336

PureExtreme™ Quality & Performance
= Supplied with 10X concentrated buffers:

— color-coded optimal buffer (one of B, G, O, R, Tango™)
— universal Tango™ buffer, specially formulated for double digests

On-line technical support:

— DoubleDigest™ at www.fermentas.com/doubledigest for optimal double digest buffer
— REsearch™ at www.fermentas.com/research for complete information on restriction enzymes

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research

118 Recommended Requires m Requires Incubation —m Ligation Star w Sensitivity to
Ta"g" Buffer oTT DTT SAM 3 Temperature Efficiency Activity Dam Methylation



BNSS, 1. RESTRICTION ENDONUCLEASES

Product Description

Nicking Enzyme

Nb.Bpul0l is a site and strand specific endo-
nuclease artificially engineered from restriction
endonuclease Bpul0l. It cleaves only one strand
of the DNA within its recognition sequence on a
double-stranded DNA substrate.

ND.Bpu) T = —

0-20 20-50 20-50 (@GO 20-50 50-100

5.GClTNAGG.3 Concentration Applications
3.CGANTCC.% 5u/pl = Production of single-stranded circular DNA
Conditions for 100% Activity frpm sgpercoiled double-sFranded pIasmid; in
#IZRl?EZl . 100u 1X Buffer R: vitro with subsequent use in DNA sequencing,
upplied with: : . e .
10X Buffer R 1mi 10mM Tris-HCI (pH 8.5 at 37°C), 10mM MgCl,, ~ Site-Specific mutagenesis, etc.
10X Buffer Tango™ iml 100mM KCI and 0.1mg/ml BSA. = Creation of nestgd deletlo.ns.. .
Incubate at 37°C. = Vector preparation for ligation independent

cloning method.
= Preparations of covalently closed, double-
stranded linear DNA molecules.

Storage Buffer
Nb.Bpu10l is supplied in:
10mM Tris-HCI (pH 7.5 at 25°C), 200mM KCl,

1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and Note _ _ _
50% glycerol. Nb.BpulOl may remain associated with the

o cleaved DNA. This may cause DNA band shift-
Nicking and Cleavage _ ing during electrophoresis. To avoid an atypical
= Incubation of 101 units of enzyme with 1pg DNA band pattern, use the 6X Loading Dye &

pUC19 DNA (lacking the recognition sequence  gpg gojytign (#R1151) for sample preparation

gf fip“m') lforll hof(;;t 37°Cin 50l regctilcm or heat the digested DNA in the presence of SDS
uffer results in <10% conversion to cfcular  pioto electrophoresis.

form. -

- Incubation of 1 unit of enzyme with lug O Protocols visit www.fermentas.com
pBR322 DNA for 1 hour at 37°C in 50pl reac-
tion buffer results in <5% conversion to linear
form.

Lambda ~ ®X174 M13mpl18/19 pBR322 puC18/19 pucs7 pTZ19R/U pBluescriptlKS(-/+) pBluescriptlISK(-/+) pACYC177  pACYC184
19 7 4 1 0 0 0 0 0 5 3

* This product and process are covered by US patent No 6867028 and corresponding counterparts.

Bulk quantities & custom formulations available on request

Sensitivity to Thermal High . Genome . Recombinant . Blue/White
CpG Methylation (65 Inactivation Concentration ,Y Qualified @ Enzyme = Certified
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Homing Enzyme

I-Scel is a site-specific homing endonuclease
encoded by a mitochondrial intron  of
Saccharomyces cerevisiae (1, 2). Intron-encoded
endonucleases are proteins that promote the first
step in mobility of the intron at the DNA level. They
recognize and cleave an intronless allele of their
cognate gene to insert a copy of the intron by
a double-strand-break repair mechanism that
results in the recipient allele also becoming intron-
plus (3-5). Homing endonucleases recognize long,

5.TAGGG ATAAICAGGGTAATS

3.ATCCC|ITATT GTCCCATTAS
#ER1771 250u
Supplied with:
10X Buffer Tango™ 1ml
10X Buffer Tango™
(without Mg-acetate) 1ml
100mM Mg-acetate 1ml
puUC-I-Scel DNA
1.4% agarose
References

1. Colleaux, L., et al., Recognition and cleavage site of the
intron-encoded omega transposase, Proc. Natl. Acad.Sci.
U.S.A.,85, 6022-6026, 1988.

2. Monteihet, C., et al., Purification and characterization of the
in vitro activity of I-Scel, a novel and highly specific endonu-
clease encoded by a group | intron, Nucleic Acids Res., 18,
1407-1413, 1990.

3. Dujon, B., Group | introns as mobile genetic elements: facts
and mechanistic speculations — review, Gene, 82, 91-114,
1989.

4. Belfort, M., Roberts R.J., Homing endonucleases: keeping
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14-40 base pairs sequences and are, therefore,
extremely rare-cutting enzymes. They allow the
introduction of a single or several double-strand
breaks into complex genomes. This capability
makes these enzymes powerful tools in high-
resolution physical mapping, genome organization
analysis, gene cloning and site-directed induced-
recombination and for studying double-strand-
break repair in diverse biological systems (4, 6).

Concentration
10u/pl

Conditions for 100% Activity

1X Buffer Tango™:

33mM Tris-acetate (pH 7.9 at 37°C),
10mM Mg-acetate, 66mM K-acetate and
0.1mg/ml BSA.

Incubate at 37°C.

Storage Buffer

I-Scel is supplied in:

10mM Tris-HCl (pH 7.4 at 25°C), 500mM NaCl,
1mM DTT, 0.1mM EDTA, 0.2mg/ml BSA and
50% glycerol.

Ligation and Recleavage

After 50-fold overdigestion with |-Scel, more
than 95% of the DNA fragments can be ligated
and recut.

Methylation Effects

Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: never overlaps — no effect.
EcoKI: never overlaps — no effect.
EcoBI: never overlaps — no effect.

Activity in Five Buffer System, %
B G 0 R Tango 2X Tango
50-100 50-100 50-100 50-100 = 100  50-100

Digestion of Agarose-embedded DNA
Minimum 20 units of the enzyme are required for
complete digestion of 1ug of agarose-embedded
pUC-I-Scel DNA in 1 hour (see the protocol
below).

Note

= Homing endonucleases do not have strin-
gently defined recognition sequences. They
can tolerate minor sequence changes, which
only partially affect the cleavage reaction.

< |-Scel may remain associated with the
cleaved DNA. This may cause DNA band shift-
ing during electrophoresis. To avoid an atypi-
cal DNA band pattern, use the 6X Loading
Dye & SDS Solution (#R1151) for sample
preparation or heat the digested DNA in the
presence of SDS prior to electrophoresis.

« Diffusion of the enzyme in the absence of
Mg-acetate prior to digestion is necessary,
because I-Scel is unstable in the presence of
Mg?* ions.

= Assayed using pUC-I-Scel DNA.

Protocol for Digestion of the Agarose-embedded DNA with I-Scel

© Immerse an agarose plug in 50-100y! of the 1X Tango™ buffer without Mg-acetate (supplied with
the enzyme). The volume of the buffer should be sufficient to completely cover the plug.

@ Add 20u of the enzyme.
© Incubate 2 hours on ice.

@ Add 1/10 volume of the 200mM Mg-acetate solution (supplied with the enzyme).

© Incubate at 37°C for 1 hour.

www.fermentas.com/research

(—=m Ligation

Efficiency

Star w Sensitivity to
Activity Dam Methylation



‘ISD 1SO

S00114001

1. RESTRICTION ENDONUCLEASES

General Properties of Restriction Endonucleases

Reaction Conditions for Restriction Endonucleases

General Protocol for DNA Digestion

We recommend digesting DNA with a 2-fold to
10-fold excess of enzyme in the total volume of
20ul using 0.2-1.5ug of DNA. A typical restriction
endonuclease digestion protocol is presented on
the right.

Five Buffer System

Our unique Five Buffer System features the
optimum reaction conditions for each restric-
tion enzyme. The system consists of B (blue),
G (green), O (orange), R (red) and Tango™ (yel-
low) buffers (for buffer compositions, please
see Table 1.6). All restriction endonucleases
are packed in color-coded tubes to indicate
the recommended reaction buffer. The 10X
recommended buffer and/or the universal 10X
Tango™ buffer are supplied with each enzyme.
Tango™ buffer has been specifically designed
for double digestions. For more information on
double digestion, please refer to the section
“How do | perform Double Digestion?” (p.127) or
visit the Fermentas DoubleDigest™ engine online
at www.fermentas.com/doubledigest.

Fermentas buffer Quantity

Buffer B BB5  5x1ml 10X buffer
Buffer G BG5  5xIml 10X buffer
Buffer O BO5 5x1ml 10X buffer
Buffer R BR5 5x1ml 10X buffer
Buffer Tango™ BY5 5x1ml 10X buffer

Buffer Set for Restriction’ B30 1ml 10X each of

Endonucleases

Dilution Buffer for B19 5x1ml 1X buffer

Restriction Endonuclease

@ Add components in the following order:

Water, nuclease-free (#R0581)

16pl

10X recommended REase buffer

2ul

Substrate DNA

1yl (~1pg)

Restriction Endonuclease

0.5-1yl (5-10u)

@ Mix gently, spin down briefly.

© Incubate at the optimum temperature for 1-16 hours.
The digestion reaction may be scaled either up or down.

Note

Some enzymes require additional components to obtain the stated activity. In these cases, add the
required additive and adjust the volume of water appropriately.

The Five Buffer System ensures optimal enzyme
performance, simplicity and convenience. To
ensure dependable and reproducible restriction
endonuclease performance, Fermentas buffers
contain BSA, which enhances the stability of
many restriction endonucleases and binds con-
taminants that may be present in DNA prepara-
tions. Due to the stringent requirements involved
in our BSA preparations, Fermentas buffers
containing BSA can be freeze-thawed multiple
times without BSA precipitation.

Fermentas restriction endonucleases exhibit
100% of their certified activity in the recom-
mended buffer. Some restriction endonucleases
require additives to achieve 100% activity. For
example, Ajul, Alfl, Bdal, Bpll, BseMIl, Faql,

Eco57I1, Eco57MI, Hindl, Tsol require S-adenosyl-
methionine, which is supplied with the enzyme,
while Aarl and Bvel require oligonucleotide (also
supplied with the enzyme), and Esp3l requires
DTT*,

The following enzymes require unique buffers
for optimal digestions: Aarl, Ajil, BamH],
Bful, BpulOl, BseXI, Bsp143l, Cfral, Cfr10l,
Eam1105I, Ecl136ll, Eco52I, EcoRl, Kpnl, Pasl,
Ppu21l, Sacl, Scal, Sdal, Sdul and Tag|l. For the
compositions of unique buffers, see the Table
1.7 (p.122), or see the descriptions of restriction
endonucleases in the catalog, or the Certificate
of Analysis provided with each enzyme.
Recommended storage conditions.

All Fermentas buffers with BSA should be stored
at-20°C.

* DTT is not stable in solution. A freshly prepared DTT solution should be added directly to the reaction mixture
before digestion (to order DTT (#R08671), see p.369).

1X buffer composition

Table 1.6. Fermentas Five Buffer System.

10mM Tris-HCl (pH 7.5 at 37°C), 10mM MgCl, and 0.1mg/ml BSA.

10mM Tris-HCl (pH 7.5 at 37°C), 10mM MgCl,, 50mM NaCl and 0.1mg/ml BSA.

50mM Tris-HCl (pH 7.5 at 37°C), 10mM MgCl,, 100mM NaCl and 0.1mg/ml BSA.

10mM Tris-HCl (pH 8.5 at 37°C), 10mM MgCl,, 100mM KCl and 0.1mg/ml BSA.

33mM Tris-acetate (pH 7.9 at 37°C), 10mM Mg-acetate, 66mM K-acetate and 0.1mg/ml BSA.

B, G, 0, R, Tango™ buffers

10mM Tris-HCI (pH 7.4 at 25°C), 100mM KCI, 1mM EDTA, 1mM DTT, 50% glycerol, 0.2mg/ml BSA

For the compositions of unique buffers see p.122.

Bulk quantities & custom formulations available on request
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Reaction Buffers for Restriction Endonucleases

Table 1.7. Reaction Buffers for Restriction Endonucleases.

1X buffer composition

Buffer Cat. Quantity
# 10X buffer, Tris-HCI, Tris-acetate, Bis-Tris MgCl,, NaCl, KCl, Mg-acetate, K-acetate, Sodium Triton BME, BSA, Nl
ml mM mM Propane-HCl, mM mM mM mM mM glutamate, X-100, mM mg/ml REURTA

mM mM %
B BB5 5x1 10 10 0.1 7.5
G BG5 5x1 10 10 50 0.1 7.5
& 0 BO5 5x1 50 10 100 0.1 7.5
2 R BR5 5x1 10 10 100 0.1 8.5
L_lIJ Tango™  BY5 5x1 33 10 66 0.1 7.9
o
2 Aarl, Ajil, B27 1 10 10 100 0.1 6.5
®) Bpu10l,
(o) Scal, Pasl
= BamHI B57 5x1 10 5 100 002 1 0.1 8.0
L
= Bful B59 1 50 15 100 0.1 7.9
9 BseXI B31 1 50 2 100 0.1 7.5
(|__) Bsp143l < B13 1 33 10 66 0.02 0.1 7.9
o Cfral B2 1 10 5 200 01 72
('7) Cfr10l B04 1 10 5 100 0.02 0.1 8.0
& Eam1105! | B25 1 10 5 100 0.1 7.5
. Ecl1361l, | B26 1 10 10 0.1 6.5
~ Sacl
Eco52I B22 1 10 3 100 0.1 8.5
EcoRl B12 5x1 50 10 100 0.02 0.1 7.5
Kpnl B29 1 10 10 0.02 0.1 7.5
Sdal B24 1 37 15 150 0.1 7.0
Sdul, B23 1 10 3 150 0.1 7.2
Ppu21l
Taq| B28 1 10 5 100 0.1 8.0
Note

= The huffers listed above are available from Fermentas
and may be ordered separately.

= For activity of DNA/RNA Modifying Enzymes in Fermen-
tas restriction endonuclease buffers see p.162.

www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research
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1. RESTRICTION ENDONUCLEASES

General Properties of Restriction Endonucleases

Dilution of Restriction Endonucleases

Dilution Buffer (#B19) is available from
Fermentas for applications that require diluted
enzymes.

The diluted enzymes retain 50-100% activity after
storage for one month at -20°C.

Stability During Prolonged Incubation

The stability of restriction endonucleases in a
reaction mixture depends on the nature of the
enzyme, the buffer composition and the incuba-
tion temperature.

Inactivation

Before subsequent manipulation of the digested
DNA, restriction endonucleases present in
the reaction mixture should be inactivated or
removed.

Thermal inactivation of restriction enzymes is
the most convenient method for terminating the
digestion reaction. Most restriction enzymes can
be heat-inactivated at 65°C or 80°C in 20min.
Information on the susceptibility of Fermentas
restriction enzymes to thermal inactivation is
presented in the table “Reaction Conditions for
Restriction Endonucleases” (see pp.124-126), in
the product descriptions and in the Certificate of
Analysis supplied with each enzyme.

An alternative method to stop the reaction is
by the addition of EDTA, which chelates Mg,
thereby preventing DNA digestion. The recom-
mended final concentration of EDTA is 20mM.
However, high EDTA concentration is not
compatible with most of downstream applica-
tions. Therefore, we recommend purification of
the digested DNA with our DNA Extraction Kit
(#K0513) or phenol/chloroform extraction using
the protocol shown in the box.

Note. Bfil is the only known restriction endonu-
clease that does not require Mg?* for DNA clea-
vage. Therefore a digestion reaction catalyzed
by this enzyme can not be terminated by the
addition of EDTA. The enzyme can be inactivated
by heating at 65°C for 20min.

If a restriction endonuclease retains its activity
in the reaction mixture for more than one hour,
DNA can be digested with less enzyme, by using
a prolonged incubation period. For exact quantities
of enzymes sufficient for overnight digestion, refer
to the table “Reaction Conditions for Restriction
Endonucleases” on pp.124-126.

Protocol for DNA Purification after Enzymatic Reaction by Phenol/Chloroform

Extraction and Alcohol Precipitation

@ Mix your sample with 0.5 volume of TE-saturated phenol and 0.5 volume of chloroform. Then,
centrifuge (10,000rpm, 5min, room temperature).

@ Transfer the upper phase to a fresh tube. Add an equal volume of chloroform and mix. Then,
centrifuge (10,000rpm, 5min, room temperature).

© Transfer the upper phase to a fresh tube. Add 1/10 volume of 3M sodium acetate or 2M sodium
chloride.

@ Add an equal volume of isopropanol or 2.5 volumes of ethanol to precipitate DNA.

© Incubate the mixture for 30-60min at -20°C.

® Centrifuge for 10min at 10,000rpm. Then discard the supernatant and rinse the pellet twice with
70% cold ethanol.

@ Air-dry the pellet. Dissolve in Water, nuclease-free (#R0581) or TE buffer for further use.

Note

Use Glycogen (#R0561) to maximize the yield of DNA during precipitation. For a detailed protocol see

p.370.

Considerations for Partial Digestion of DNA

In certain cloning experiments, incomplete clea-

vage of the DNA is desirable. Such partial diges-

tion of the DNA requires the following conditions:

= low amounts of restriction endonuclease in
the reaction mixture;

= short incubation time;

= incubation at a suboptimal temperature.

For certain targets, partial cleavage of the desired
DNA site is inefficient due to site preferences of
restriction enzymes (see Site Preferences by
Restriction Endonucleases on p.130).

Bulk quantities & custom formulations available on request
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Chart: Reaction Conditions for Restriction Endonucleases

Table 1.8. Reaction Conditions for Restriction Endonucleases.

Recommended Units for Thermal
buffer overnight  inactivation

incubation, in 20min B (blue) G (green) 0 (orange) R (red)
u/ug DNA 1X 1X 1X 1X

Enzyme activity, %

Aarl Aarl +oligo 1.0 65°C NR (+oligo) NR (+oligo) 0-20 (+oligo) 0-20 (+oligo) NR (+oligo) 50-100 (+oligo)
Aasl B 0.1 go°c IO 20-50 0-20 0-20 50-100* 0-20
Aatll Tango™ 0.3 65°C 50-100 20-50 0-20 0-20 100 20-50
Acc65! 0 0.3 65°C 0-20 20-50 oo 2050 20-50 50-100
Adel G 05 [No 0 020 PO 2050 100 100* 20-50
wn Ajil Ajil 0.5 65°C NR NR 20-50* NR NR 20-50*
(i Ajul R +SAM 0.5 65°C 0-20 (+SAM)  50-100 (+sAM)  20-50 (+sAv)  [NEEOONESANI 50-100 (+sAM)  50-100 (+SAM)
) Alfl R +SAM 1.0 65°C 0-20 (+SAM) 0-20 (+SAM) 0-20 (+saM)  [NICONESAVI 0-20 (+sAv) 20-50 (+SAM)
5 Alol30°c) R 0.1 65°C 0-20 0-20 0-20 PO 2050 100
— Alul Tango™ 0.1 65°C 50-100 0-20 0-20 0-20 100 20-50
O Alw21l 0 0.1 65°C 0-20 20-50 [0 50-100 20-50 50-100
% Alw26l Tango™ 0.2 65°C 50-100 100 0-20 0-20 100 100
o Alw44l Tango™ 0.1 65°C 50-100 100 0-20 50-100 100 50-100
a Apal B 0.2 65°C [0  20-50 0-20 0-20 20-50 0-20
= BamHI BamH| 05  80°C(lou)  20-50* 100 20-50 50-100* 100* 50-100
LU Baul Tango™ 0.2 65°C 0-20 50-100 0-20 50-100 100 50-100
= Bell(55°C) G 0.1 80°C (10u)  20-50 PO 2050 20-50 100* 100
o Benl Tango™ 0.2 65°C 20-50 50-100 50-100 50-100 100 50-100
5 Bcul Tango™ 05 [Noo |  50-100 50-100 0-20 20-50 100 0-20
= Bdal (30°C) G +SAM 1.0 65°C NR (+sAv) [ EECCIESAVII O0-20 (+sAv) 20-50 (+SAM)  50-100* (+SAM)  50-100 (+SAM)
E Bfil Tango™ 1.0 65°C 20-50 20-50 0-20 0-20 100 0-20
7p) Bfml Tango™ 1.0 65°C 0-20 50-100 0-20 0-20 100 20-50
LL Bful Bful 10  80°C NR NR 0-20 0-20 NR 50-100*
oc Bgll 0 0.1 65°C 0-20 50-100  [NEO0RRY 100 0-20 100
— Bglll 0 01 [Ne 0 020 20-50 [ 10 50-100 0-20 100
Bmel390I O 0.2 80°C 20-50 50-100 4000 |  50-100 50-100 50-100
Boxl Tango™ 05  80°C 0-20 0-20 0-20 20-50 100 20-50
Bpil G 0.3 65°C 20-50 IO 50-100 50-100 50-100 50-100
Bpll Tango™+SAM 0.3 65°C 0-20 (+SAM)  20-50 (+SAM)  0-20 (+SAM) 0-20 (+SAM) 100 (+SAM)  20-50 (+SAM)
Bpulol Bpu10l 02  80°C 0-20 20-50* 50-100* 100* 50-100* 100*
Bpull02l  Tango™ 01  80°C 50-100 50-100 20-50 20-50 100 20-50
BseDI (55°C) Tango™ 02  80°C 50-100 20-50 0-20 0-20 100 50-100
BseGl (55°C) Tango™ 02  80°C 20-50 50-100 20-50 20-50 100 20-50
BseJl (65°C) O 01 [Ne | NR 100* 100 NR NR 100*
BseLl (55°C) Tango™ 01 [Ne | 2050 100 50-100 20-50 100 50-100
BseMI (55°C) R 0.3 80°C 0-20 20-50 0-20 IO 50-100 50-100
BseMII (55°C) Tango™+SAM 05  80°C 50-100 (+SAM) ~ 50-100 (+SAM)  50-100 (+SAM)  50-100 (+SAM) 100 (+SAM)  50-100 (+SAM)
BseNl (65°C) B 0.1 go°c IO 20-50 0-20 0-20 50-100 20-50
BseS| (55°C) G 0.1 80°C(10y)  20-50 O 020 20-50 50-100 0-20
BseX| (65°C) BseXI 03  80°C NR NR NR NR NR NR
Bsh12361 R 0.1 65°C 0-20 0-20 50-100 |GG 2050 50-100
Bsh12851 G 02  80°C 20-50 GO 2050 0-20 0-20 20-50
BshNI 0 0.3 65°C 0-20 20-50 [0 50-100 0-20 100
BshTI 0 0.1 65°C 0-20 20-50 50-100 20-50 20-50
Bsp68l 0 0.2 65°C 0-20 20-50 50-100 20-50 50-100
Bspl19l  Tango™ 01  80°C 20-50 0-20 0-20 100 100
Bspl20l B 01  8occ NGO 20-50 20-50 50-100 0-20
Bspl43l  Bspl43l 0.1 65°C 20-50 20-50 0-20 50-100 20-50
Bspl43ll  Tango™ 05 65°C 50-100* 20-50 20-50 100* 20-50
Bsp1407I  Tango™ 0.1 65°C 0-20 20-50 20-50 100 50-100
BspLI Tango™ 0.3 65°C 50-100 50-100 20-50 100 20-50
BspPI (55°C) Tango™ 05  80°C 20-50 20-50 0-20 100 0-20
BspTl 0 0.1 65°C 0-20 0-20 20-50 0-20 50-100
Bst1107I O 0.1 65°C 20-50 50-100 100 20-50 100
BstXI (55°C) O 0.1 65°C 20-50 100 50-100 50-100 100
Bsul5l Tango™ 0.1 65°C 20-50 20-50 20-50 20-50 100 20-50
BsuRl R 0.1 80°C 20-50 20-50 50-100 |GG  50-100 100
Bvel 0 +oligo 0.2 65°C 0-20 (+olig)  20-50 (+oligo)  [INAOONEGIGOMM 20-50 (+oligo)  50-100 (+olig)) 100 (+oligo)
Cail Tango™ 0.2 65°C 20-50 20-50 20-50 50-100 100 50-100
Cfrl Tango™ 1.0 65°C 50-100* 50-100 0-20 0-20 100 0-20
Cfral Cfrol 0.2 65°C 0-20 0-20 0-20 0-20 20-50 0-20
cfriol Cfri10l 01 [Ne | 020 20-50 20-50 50-100* 20-50 50-100

(continued on next page)
www.fermentas.com  www.fermentas.com/doubledigest ~ www.fermentas.com/research
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Recommended Units for Thermal

1. RESTRICTION ENDONUCLEASES

General Properties of Restriction Endonucleases

Table 1.8. Reaction Conditions for Restriction Endonucleases.
Enzyme activity, %

buffer overnight inactivation

incubation, in 20min B (blue) G (green) 0O (orange) R (red)

u/ug DNA 1X 1X 1X 1X
Cfr13l Tango™ 0.3 65°C 50-100 50-100 20-50 20-50 100 20-50
Cfra2 B 0.1 65°C 50-100 0-20 0-20 50-100 0-20
Cpol Tango™ 05 65°C 20-50 50-100 50-100 20-50 100 50-100
Csel R 05  80°C (10u) NR 50-100* 50-100 100* 50-100
Cspé! B 0.1 65°C 50-100 0-20 0-20 50-100 0-20
Dpnl Tango™ 01  80°C 100 100 50-100 50-100 100 50-100
Dral Tango™ 0.1 65°C 50-100 50-100 20-50 20-50 100 50-100
Eam1104]  Tango™ 05 65°C 50-100 50-100 0-20 0-20 100 0-20
Eam1105/  Eam1105I 0.1 65°C 20-50 50-100 0-20 0-20 50-100 20-50
Ecl136l  Ecl136ll 0.2 65°C 50-100 20-50 0-20 0-20 50-100 0-20
Eco24l Tango™ 0.2 65°C 50-100 50-100 0-20 20-50 100 0-20
Eco3ll G 03 65°C 50-100 0-20 0-20 50-100 20-50
Eco32l R 0.1 65°C 0-20 50-100 50-100 (GO  20-50 100
Eco47 R 0.3 65°C 0-20 50-100 50-100  [RIOORN  50-100 50-100
Eco47lll 0 0.1 65°C 0-20 20-50 100 100 50-100 100
Eco52! Eco52 0.2 65°C 0-20 0-20 0-20 20-50 0-20 20-50
Eco57I G +SAM 1.0 65°C 100 (+SAM) 20-50 (+SAM)  20-50 (+SAM)  50-100 (+SAM)  50-100 (+SAM)
Eco57MI B +SAM 1.0 65°C 50-100 (+SAM)  0-20 (+SAM)  20-50 (+SAM)  50-100 (+SAM)  0-20 (+SAM)
Eco72l Tango™ 05 65°C NR NR 0-20 0-20 100 20-50
Eco8ll Tango™ 01  80°C 50-100 100 0-20 0-20 100 0-20
Eco88l Tango™ 0.2 65°C 100 50-100 0-20 0-20 100 20-50
Eco91l 0 0.1 65°C 20-50 20-50 i 50-100 50-100 100
Ecol05]  Tango™ 05 65°C 100* 50-100 0-20 0-20 100 0-20
Ecol30l O 0.2 65°C 0-20 20-50 i 50-100 50-100 100
Ecol47l B 01  80°C 50-100 20-50 20-50 50-100 0-20
Eco0109]  Tango™ 0.2 65°C 50-100 20-50 20-50 20-50 100 100
EcoRl ECoRl 0.2 65°C 0-20 NR 100 100* NR 100
EcoRll 0 0.1 80°C 20-50 50-100  [NEOORN  50-100 20-50 50-100
Ehel Tango™ 1.0 65°C 20-50 50-100 0-20 0-20 100 20-50
Esp3l Tango™+DTT 0.2 65°C 100 (+DTT) 20-50 (+DTT)  0-20 (+DTT) 0-20 (+DTT) 100 (+DTT) 0-20 (+DTT)
Fag| Tango™+SAM 10  80°C 20-50 (+SAM)  20-50 (+SAM)  0-20(+SAM) 0-20 (+SAM) 100 (+SAM)  20-50 (+SAM)
FspAl 0 0.2 65°C 0-20 0-20 50-100 0-20 50-100
FspBI Tango™ 03 65°C 50-100 20-50 0-20 0-20 100 0-20
Gsul (30°C) B 1.0 65°C OO 50-100 20-50 20-50 100 50-100
Hhal Tango™ 01  80°C 50-100 50-100 20-50 20-50 100 20-50
Hinl G 0.1 65°C 20-50 B 2050 20-50 20-50 20-50
Hinll G 0.3 65°C 50-100  [IOOREN  20-50 50-100 50-100 50-100
Hin4l Tango™+SAM 0.2 65°C 20-50 (+SAM)  20-50 (+SAM)  0-20 (+SAM) 0-20 (+SAM) 100 (+SAM) 0-20 (+SAM)
Hin6! Tango™ 0.1 65°C 50-100 50-100 20-50 20-50 100 50-100
Hincll Tango™ 0.1 65°C 50-100 50-100 20-50 50-100 100 50-100
Hindlll R 0.1 65°C 0-20 20-50 0-20 GO 50-100 50-100
Hinfl R 0.1 65°C 0-20 20-50 50-100  [NIOORRN  50-100 50-100
Hpall Tango™ 0.1 65°C 50-100 50-100 0-20 20-50 100 20-50
Hphl B 0.1 65°C 0-20 0-20 0-20 20-50 0-20
Hpysl Tango™ 01  80°C 50-100 50-100 0-20 20-50 100 50-100
HpyF3l Tango™ 0.2 65°C 20-50 20-50 20-50 20-50 100 50-100
HpyF10VI  Tango™ 01  80°C 0-20 0-20 0-20 0-20 100 50-100
Kpnl Kpnl 02  80°C 20-50 0-20 0-20 0-20 20-50 0-20
Kpn2l (s5°C) Tango™ 01  80°C 50-100 50-100 0-20 20-50 100 50-100
KspAl B 05 65°C 50-100* 20-50 20-50 100* 50-100
Lgul Tango™ 05 65°C 20-50 50-100 20-50 20-50 100 20-50
Lwel Tango™ 0.2 65°C 0-20 0-20 0-20 20-50 100 20-50
Mbil Tango™ 0.2 65°C 20-50 100 20-50 20-50 100 20-50
Mbol R 0.1 65°C 50-100 50-100 50-100 |GG  50-100 100
Mboll B 1.0 65°C 50-100 20-50 0-20 50-100 20-50
Mls! R 0.5 65°C 0-20 20-50 0-20 B 2050 50-100
Mlul R 0.1 80°C 0-20 20-50 50-100  [IOOREN  20-50 50-100
Mnll G 0.5 65°C 50-100 |GG 2050 20-50 20-50 20-50
Mph1103I R 0.3 65°C 0-20 50-100 20-50 GO 50-100 50-100
Mspl Tango™ 03 65°C 50-100 50-100 0-20 0-20 100 50-100
Mssl B 05 65°C 0-20 0-20 0-20 20-50 0-20
Munl G 0.1 65°C 100 0-20 0-20 100 0-20
Mval R 0.1 80°C (10u)  20-50 20-50 50-100 [0  20-50* 100
Mval269l R 0.1 65°C 0-20 20-50 50-100 [0  0-20 50-100

* Star activity appears at a greater than 5-fold overdigestion (5 units x 1 hour).
NR: buffer is not recommended, because of high star activity.

80°C(10u) indicates that only small amounts of the restriction enzyme (up to 10 units)

can be inactivated at 80°C in 20min.

(continued on next page)
Bulk quantities & custom formulations available on request
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Table 1.8. Reaction Conditions for Restriction Endonucleases.

Recommended Units for Thermal Enzyme activity, %
buffer overnight  inactivation

incubation, in 20min B (blue) G (green) 0 (orange) R (red)
u/pg DNA 1X 1X 1X
Ncol ) 65°C 20-50 20-50 50-100 100 100

Ndel 0 0.2 65°C 0-20 0-20 o 50-100 0-20 50-100
Nhel Tango™ 0.2 65°C 100 20-50 0-20 0-20 100 0-20
NmuCl R 0.1 65°C 0-20 20-50 50-100 (GO  20-50 50-100
Not! 0 0.1 80°C 0-20 0-20 o 20-50 0-20 20-50
Nsbl Tango™ 0.1 65°C 20-50 50-100 0-20 20-50 100 20-50
olil R 0.2 65°C 0-20 0-20 0-20 0-20 50-100
wn Pael B 0.1 65°C OO 50-100 0-20 0-20 50-100 0-20
L Pag! 0 0.2 80°C 0-20 50-100  [NIOORN NR NR NR
N Pasl (s5°C)  Pasl 02  80°C NR NR NR NR NR NR
E Paul R 0.2 80°C 0-20 0-20 100 P 02 100
— Pdil Tango™ 05 65°C 50-100 20-50 0-20 0-20 100 50-100
O Pdm| Tango™ 05 65°C 20-50 50-100 0-20 0-20 100 0-20
2 Pfel 0 0.1 65°C 0-20 20-50 o 50-100 20-50 50-100
®) P23l Tango™ 0.3 65°C 20-50 50-100 20-50 20-50 100 0-20
a Pfol Tango™ 0.1 65°C 0-20 20-50 50-100 0-20 100 50-100
= Ppil @0°c) R 0.1 65°C 0-20 0-20 0-20 IO 50-100 50-100
- Ppu21l (30°C) Ppu2dl 0.5 65°C 50-100* 100* 20-50 NR NR NR
= Pscl Tango™ 0.2 65°C 20-50 20-50 0-20 0-20 100 0-20
o Psp5lI G 0.2 80°C 0-20 OO 2050 20-50 50-100 100
5 Pspl406/  Tango™ 0.5 65°C 100 50-100 0-20 20-50 100 0-20
= Pstl 0 0.2 80°C (10u)  50-100 50-100 IO 100 50-100 50-100
E Psul B 0.5 go°c IO 20-50 0-20 0-20 50-100 0-20
9p) Psyl B 0.1 80°C  [NI00NTN  50-100 0-20 0-20 50-100 0-20
L Pvul R 0.2 80°C (10u) 0-20 20-50 50-100 |GG  50-100 100
‘I_ Pvull G 0.2 80°C 50-100* OO 2050 50-100 20-50* 20-50*
—i Rsal Tango™ 0.2 65°C 50-100 20-50 0-20 0-20 100 0-20
Sacl Sacl 0.2 65°C 50-100 20-50 0-20 0-20 50-100 20-50
Sall 0 0.1 65°C 0-20 0-20 o 2050 0-20 50-100
Satl G 0.1 65°C 20-50 OO 2050 20-50 50-100 20-50
Scal Scal 05  80°C (10u) 0-20 0-20 0-20 0-20 0-20 0-20
Schl Tango™ 0.2 65°C 20-50 50-100 0-20 0-20 100 0-20
Sdal Sdal 0.3 65°C NR NR 0-20 0-20 NR 20-50
Sdul Sdul 03 65°C NR 50-100* 50-100 0-20 NR NR
Sfil50°c) G 0.2 80°C 50-100 GO 2050 0-20 100 0-20
Sgsl Tango™ 0.1 65°C 0-20 0-20 0-20 50-100 100 50-100
Smal (30°C) Tango™ 0.2 65°C 50-100 0-20 0-20 0-20 100 0-20
Smil 30°c) 0 0.1 65°C 0-20 0-20 o 2050 0-20 20-50
Smol (5°C) Tango™ 02  80°C 50-100 20-50 0-20 20-50 100 20-50
Smul Tango™ 0.2 65°C 50-100 50-100 0-20 20-50 100 20-50
Ssil 0 0.5 65°C NR 20-50 oo 50-100 NR 100
Sspl G 0.1 65°C 20-50 0-20 50-100 100 20-50
Taal (65°C) Tango™ 0.2 0-20 0-20 50-100 100 100
Tail 65°C) R 0.3 50-100 20-50 100 50-100
Tagl (65°C)  Taq| 0.3 20-50 20-50 20-50 20-50 20-50
Tasl (65°C) B 0.3 50-100 20-50 0-20 20-50 0-20
Taul (55°C) B 1.0 50-100 0-20 0-20 20-50 0-20
Tatl (65°C)  Tango™ 0.2 50-100* 20-50 20-50 100* 0-20
Trull 65°C) R 0.2 50-100 50-100 20-50 50-100 100
Tsol (55°C) G +SAM 1.0 80°C NR (+sAv) [ ECONESARI 50-100 (+sAM)  0-20 (+SAM)  50-100 (+SAM)  20-50 (+SAM)
Tstl R 0.1 0-20 0-20 0-20 0-20 100
Van9ll R 0.1 65°C 0-20 50-100 50-100 20-50 50-100
Vspl 0 0.1 65°C 0-20 50-100  [NEOOR 2050 100 100
Xagl R 0.1 65°C 0-20 20-50 50-100 |GG 2050 50-100
Xapl Tango™ 01  80°C 50-100 100 0-20 0-20 100 20-50
Xbal Tango™ 0.1 65°C 50-100 50-100 20-50 0-20 100 50-100
Xcel Tango™ 0.2 65°C 50-100 0-20 0-20 0-20 100 0-20
Xhol R 01  80°C 0-20 50-100 50-100 20-50 100
XmaJl Tango™ 02  80°C 20-50 50-100 50-100 50-100 100 50-100
Xmil B 0.1 65°C OO 020 0-20 0-20 50-100 20-50
I-Scel Tango™ 05 65°C 50-100 50-100 50-100 50-100 100 50-100
Nb.Bpul0l R 0.3 80°C 0-20 20-50 20-50 GO 2050 50-100

* Star activity appears at a greater than 5-fold overdigestion (5 units x 1 hour). NR: buffer is not recommended, because of high star activity.
80°C(10u) indicates that only small amounts of the restriction enzyme (up to 10 units) can be inactivated at 80°C in 20min.
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How do | Perform a Double DlgeSt') Here are three simple methods to achieve a successful Double Digest:

N ™ - H
1. The Fermentas DoubleDigest™ Engine 3. Read the recommendations
Use www.fermentas.com/doubledigest for the
automated on-line set up of your double digests. =
Simply select two restriction enzymes, submit the ey
query and read the recommendations. D
1. Select two restriction endonucleases 2. Submit o e
s
www.fermentas.com/doubledigest - [
EEERE L.
—— - » . R TIT™Y - -.I._-
Lo | B i B b F i it i bt | | e | W -yom e I =
() o
E:'_ E e R Wk mis - mhi. & |
:'_: ;._M‘. F: B B ",,L:':' Bawid | TFW CEUE NasizIm "',';= Pon Rl bl | R Sl T
2, T Dot S e g g g = =L lElm
::' - k. F.-:h o - = - —ar (] -
Camsimps (] fe SRR I YRR
s RS e A - AT L 1'

2. “Double Digestion using Universal Tango™ Buffer” Chart

Use this table (pp.128-129) to set up optimal @ Determine the concentration of universal Tango™ buffer recommended for each restriction en-
conditions for your double digest in the universal zyme.
Tango™ buffer. @ |If the same Tango™ buffer concentration is recommended for both enzymes, use it.
© |f the two restriction enzymes require different Tango™ buffer concentrations, perform the first di-
gestion with the enzyme recommended for the 1X Tango™ buffer. After digestion, add an additional
aliquot of the 10X Tango™ buffer (1/8 of initial reaction volume) to get 2X Tango™ buffer. Then,
digest DNA with the second enzyme.

Note

If both the 1X and the 2X concentrations of Tango™ buffer are suitable for double digestion, use the
2X concentrated buffer to avoid star activity.

3. “Reaction Conditions for Restriction Endonucleases” Chart

This table (pp.124-126) presents the relative @ Determine which color-coded buffers are recommended for each enzyme.
activity (% of the activity in the optimal buffer) @ If the recommended color-coded buffer for both enzymes is the same, use that buffer.
of the Fermentas restriction enzymes in the Five ~ © If such a buffer is not indicated, choose the buffer in which both enzymes maintain at least 20% of

Buffer System. their activity. Increase the amount of the enzymes in your digest according to their activity in that
buffer.
Note
For enzymes that are prone to relaxation of specificities, use a buffer in which they do not exhibit star
activity.
Note

To achieve effective digestion with both mesophilic and thermophilic enzymes (e.g., Smal, Taal), we recommend DNA digestion at the lower temperature
first, and then increase the digestion temperature. The optimal reaction temperature for each restriction enzyme is indicated both in the product descrip-
tion and in the Certificate of Analysis supplied with each enzyme. Information about activity of thermophilic restriction enzymes at 37°C is presented in
Table 1.10 on p.130.

Sequential Digestion

If neither buffer is compatible with both restric- @ Digest the DNA with the first restriction enzyme in its optimal buffer.
tion endonucleases due to low enzyme activity @ Purify the digested DNA by phenol/chloroform extraction and ethanol precipitation (see p.123).

(lower than 20%) or to the star activity, then @ Digest the DNA with the second restriction enzyme in its optimal buffer.
perform sequential digestions in buffers optimal

for each enzyme. - ] .
Bulk quantities & custom formulations available on request
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Chart: Double Digestions using Universal Tango™ Buffer

Fermentas
enzyme

Aarl

Aasl

Aatll
Acc65l
Adel

Ajil

Ajul

Alol (30°C)
Alfl

Alul

Alw21l
Alw26]
Alw44|
Apal

BamHI

Baul

Bcll (55°C)
Benl

Bcul

Bdal (30°C)
Bfil

Bfml

Bful

Bgll

Bglll
Bme1390I
Boxl

Bpil

Bpll

Bpul0l
Bpul1102|
BseDI (55°C)
BseGl (55°C)
BseJl (65°C)
BselLl (55°C)
BseMI (55°C)
BseMIl (55°C)
BseNI (65°C)
BseSI (55°C)
BseXI| (65°C)
Bsh1236l
Bsh1285I
BshNI
BshTl
Bsp68I
Bsp119I
Bsp120I
Bsp143l
Bsp143l|
Bsp14071
BsplLl
BspPI (55°C)
BspTlI
Bst1107I
BstXI (55°C)
Bsul5I
BsuRI

Bvel

Cail

Cfrl

Cfrol

Cfr10l
Cfri3l

www.fermentas.com  www.fermentas.com/doubledigest

Buffers for double digestions

Recommended Tango™
buffer 1X 2X
Aarl +oligo NR +oligo
B * NR
Tango™

0

G %

Ajil NR *
R +SAM +SAM +SAM
R

R +SAM NR +SAM
Tango™

0

Tango™

Tango™

B NR
BamHI &

Tango™

G %

Tango™

Tango™ NR
G +SAM +SAM +SAM
Tango™ NR
Tango™

Bful NR =
0 NR

0 NR

0

Tango™

G

Tango™+SAM +SAM NR
Bpul0l * *
Tango™

Tango™

Tango™

0 NR =
Tango™

R

Tango™+SAM +SAM +SAM
B

G NR
BseXI NR NR

NR
NR

[eN el el ]

Tango™

B NR
Bspl143l

Tango™ *

Tango™

Tango™

Tango™ NR
0 NR

0

0

Tango™

R

0 +oligo +oligo +oligo
Tango™

Tango™ NR
Cfrol NR
Cfriol

Tango™

Table 1.9. Double Digestions using Universal Tango™ Buffer.
Buffers for double digestions

Fermentas Recommended
enzyme buffer
Cfr42l B

Cpol Tango™
Csel R
Csp6l B

Dpnl Tango™
Dral Tango™
Eam1104I Tango™
Eam1105I Eam1105|
Ecl136l1 Ecl136lI
Eco24l Tango™
Eco31l G
Eco32I R
Eco47I R
Eco47Ill 0
Eco52I Eco52I
Eco57I G +SAM
Eco57MI B +SAM
Eco72l Tango™
Eco8ll Tango™
Eco88l Tango™
Eco91ll 0
Eco105I Tango™
Eco130I 0
Eco147I B
Eco0109I Tango™
EcoRlI EcoRlI
EcoRll 0

Ehel Tango™
Esp3l Tango™+DTT
Faql Tango™+SAM
FspAl 0
FspBlI Tango™
Gsul (30°C) B

Hhal Tango™
Hinll G
Hinlll G

Hin4l Tango™+SAM
Hin6l Tango™
Hincll Tango™
Hindlll R

Hinfl R

Hpall Tango™
Hphl B
Hpy8l Tango™
HpyF3l Tango™
HpyF10VI Tango™
Kpnl Kpnl
Kpn2l (55°c)  Tango™
KspAl B

Lgul Tango™
Lwel Tango™
Mbil Tango™
Mbol R
Mboll B

Misl| R

Mlul R

Mnll G
Mph1103I R

Mspl Tango™
Mssl B

Munl G

Mval R
Mval269l R

www.fermentas.com/research

1X

NR
+SAM
+SAM

NR

+DTT
+SAM
NR

+SAM

NR

Tango™

NR

NR

NR

NR
NR

+SAM
NR
NR

NR

NR

NR
+SAM

NR

NR

NR

NR

NR
NR

(continued on next page)
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Note

Cleavage efficiency:

yellow shaded buffers || 50-100%
grey shaded buffers | 20-50%

NR: buffer is not recommended since enzyme activity is less than 20% or star
activity is too high.

* Star activity appears at a greater than 5-fold overdigestion (5 units x 1 hour).

Optimal temperature for the enzymes listed is 37°C unless otherwise indicated in
parenthesis.

-8
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General Properties of Restriction Endonucleases % . )
e, -
Table 1.9. Double Digestions using Universal Tango™ Buffer. @!’
Buffers for double digestions Q e

Fermentas Recommended Tango™ . !
enzyme buffer 1X 2X -
Ncol Tango™ Q __—
Ndel 0

Nhel Tango™
NmuCl R 1
Notl 0

Nsbl Tango™
olil R

Pael B

Pagl 0

Pasl (55°C) Pasl
Paul R

Pdil Tango™
Pdml Tango™
Pfel 0
Pfl23l1 Tango™
Pfol Tango™
Ppil (30°C) R
Ppu21l (30°C)  Ppu2ll
Pscl Tango™
Psp5ll G
Psp1406I Tango™
Pstl 0

Psul B

Psyl B

Pvul R

Pvull G

Rsal Tango™
Sacl Sacl
Sall 0

Satl G

Scal Scal
Schl Tango™
Sdal Sdal
Sdul Sdul
Sfil (50°C) G

Sgsl Tango™
Smal (30°C) Tango™
Smil (30°C) 0
Smol (55°C) Tango™
Smul Tango™
Ssil 0

Sspl G

Taal (65°C) Tango™
Tail (65°C) R

Tagl (65°C) Taql
Tasl (65°C) B

Taul (55°C) B

Tatl (65°C) Tango™
Trull (65°C) R

Tsol (55°C) G +SAM
Tstl R
Van91l R

Vspl 0

Xagl R

Xapl Tango™
Xbal Tango™
Xcel Tango™
Xhol R
XmalJl Tango™
Xmil B
I-Scel Tango™
Nb.Bpu10l R

Bulk quantities & custom formulations available on request
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Activity of Mesophilic and Thermophilic Enzymes at 37°C

Table 1.10. Activity of Mesophilic and Thermophilic Enzymes at 37°C.

Enzyme  Optimal Activity at 37°C,
temperature %
Alol 30 20
Bcll 55 50
Bdal 30 30
BseDI 55 10
BseGl 55 25
BselJl 65 <10
BselLl 55 40
BseMI 55 20
BseMill 55 30
BseNI 65 <10
BseSl 55 20
BseXI 65 10
BspPI 55 30
BstXI| 55 50
Gsul 30 70
Kpn2l 55 50

Enzyme  Optimal Activity at 37°C,
temperature %
Pasl 55 30
Ppil 30 60
Ppu21l 30 <30
Sfil 50 10
Smal (HC)* 30 50
Smil 30 70
Smol 55 10
Taal 65 10
Tail 65 <10
Tasl 65 <10
Taul 55 30
Tagl (HC)* 65 10
Tat! 65 20
Trull (HC)* 65 10
Tsol 55 10

* — high concentration enzyme preparations are available for incubation at non-optimal temperature.

Site Preferences by Restriction Endonucleases

In 1975, Thomas and Davis discovered that
EcoRI cleaves the five recognition sites on A
DNA at rates that differ by an order of magnitude
(1). Similar examples have been documented for
other restriction enzymes. Factors such as flank-
ing sequences and the number of cleavage sites
appear to influence cleavage efficiency (2). There
are numerous restriction endonucleases (EcoRll,
Nael, Narl, Ksp632l, BspMI, Eco57I, etc.), which
are known to never achieve complete cleavage
of certain unmethylated target DNAs, even when
using an excess of enzyme or a prolonged incu-
bation (3-6). Most of these enzymes are mem-
bers of the expanding group of type Il restriction
endonucleases which require simultaneous in-
teraction with two copies of the target site for ef-
fective cleavage (7). These enzymes cleave DNA
molecules with one recognition site very slowly.
In the case of type IIE enzymes (EcoRII, Nael), one
of the target sequences serves as an allosteric
effector for the effective cleavage of the other
recognition site (3, 8-10). Type lIF endonuclea-
ses (Sfil, Cfr10l, NgoMIV, BspMI) cleave both
recognition sequences in a concerted reaction
(11-14). Type lIS enzymes, such as Fokl, Bpml,
Bsgl, Mboll, also interact with two copies of their
recognition sequence before cleaving DNA by
different mechanisms (15).

Cleavage of resistant sites was found to be sig-
nificantly enhanced by the addition of cleavable
DNA, recognition site containing oligodeoxyribo-
nucleotide, or spermidine (4, 6, 14, 16, 17).
Different restriction enzymes recognizing the same
nucleotide sequence (isoschizomers) often do not
cleave the same resistant recognition site (e. g.,

www.fermentas.com  www.fermentas.com/doubledigest

Fermentas’ enzymes Bvel, Cfr42l, Eam1104I and
Pdil and their prototypes BspMI, Sacll, Ksp632l
and Nael). However, some isoschizomers cleave
“resistant” sites at the same rate as other normal
sites. For example, Ehel cleaves the target DNA
more efficiently than its prototype Narl. Thus,
one recognition site of Narl on A DNA and two
sites on pBR322 are not cleaved to completion,
even after incubation with 50 units of Narl for
16 hours. Unlike Narl, Fermentas’ neoschizomer
Ehel cleaves A DNA and pBR322 DNA completely
under standard conditions. Site preferences are a
characteristic feature of the following Fermentas
prototype enzymes: Aarl, Ajul, Alfl, Alol, Bdal, Bpll,
BseMIl, Eco571, Eco57MI, Ppil, Tsol and Tstl. The
properties of these enzymes differ significantly
from other type Il enzymes.
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1. RESTRICTION ENDONUCLEASES

General Properties of Restriction Endonucleases

Star Activity (Relaxation of Specificity)

Restriction endonucleases recognize specific

nucleotide sequences within DNA molecules.

However, the recognition specificity of restric-

tion endonucleases can be reduced in vitro

(1). Under certain conditions, enzymes are able

to recognize and cleave nucleotide sequences

which differ from the canonical site. At low ionic

strength, for example, BamH! (with the recogni-

tion sequence GGATCC) is able to cleave the

following sequences: NGATCC, GPUATCC and

GGNTCC (2, 3). This phenomenon is called “re-

laxed” or “star” activity (4, 5).

In most practical applications of restriction

endonucleases, star activity is not desirable.

Analysis of several reports (4, 6-10) on the star

activity suggests the following causes for this

phenomenon:

= prolonged incubation;

= high enzyme concentration in the reaction
mixture;

= high glycerol concentration in the reaction
mixture;

= presence of organic solvents, such as ethanol
or dimethyl sulfoxide, in the reaction mixture;

= low ionic strength of the reaction buffer;

= suboptimal pH values of the reaction buffer;

= substitution of Mg?* for other divalent cations,
such as Mn?* or Co?".

In some cases, the termini generated by DNA

cleavage with a restriction enzyme at the ca-

nonical site have been shown to stimulate the

enzyme’s star activity (11).

Star activity and incomplete DNA digestion result
in atypical electrophoresis patterns which can be
identified by careful examination of gel images
(see Fig.1.2). Here, incomplete DNA digestion
results in additional low-intensity bands above
the expected DNA bands on the gel. No ad-
ditional bands below the smallest expected
fragment are observed. These additional bands
disappear when the incubation time or amount
of enzyme is increased. On the contrary, star ac-
tivity results in additional DNA bands below the
expected bands and no additional bands above
the largest expected fragment. These additional
bands become more intense with the increase of
either the incubation time or the amount of en-
zyme, while the intensity of the expected bands
decreases.

Some restriction endonucleases may remain as-
sociated with the substrate DNA after cleavage
and thus change the mobility of digestion
products during electrophoresis. The resulting
atypical pattern is not related to star activity. To
avoid confusing electrophoresis patterns, use a
loading dye with SDS (e.g., the Fermentas 6X
Loading Dye & SDS Solution, #R1151). Then,
heat the sample for 10min at 65°C and place it
on ice prior to loading it on the gel.

Any tendency of a restriction endonuclease to
exhibit star activity is indicated both in the product
description (see pp.24-120) and in the Certificate
of Analysis supplied with each enzyme.

Complete digestion
|

Incomplete cleavage
I\

Star /a\ctivity
AN

Figure 1.2. Enzyme star activity.
1 — Lambda DNA
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11534-11546, 1980.

6. George, J., et al., Sequence-specific endonuclease BamHI,
J. Biol. Chem., 255, 6521-6524, 1980.

7. Malyguine, E., et al., Alteration of the specificity of restric-
tion endonucleases in the presence of organic solvents,
Gene, 8, 163-177, 1980.

8. Hsu, M., Berg, P., Altering the specificity of restriction endo-
nuclease: effect of replacing Mg?* with Mn2*, Biochemistry,
17,131-138, 1978.

9. Mayer, H., Optimization of the EcoRI* activity of EcoRI
endonuclease, FEBS Letters, 90, 341-344, 1978.

10.Nasri, M., Thomas, D., Alteration of the specificity of Pvull
restriction endonuclease, Nucleic Acids Res., 15, 7677-
7687, 1987.

11.Bitinaite, J., Schildkraut, 1., Self generated DNA termini
relax the specificity of SgrAl restriction endonuclease, Proc.
Natl. Acad. Sci. USA, 99, 1164-1169, 2002.

2 — Lambda DNA incubated 1 hour with 0.15u of EcoRI (incomplete cleavage)
3 — Lambda DNA incubated 1 hour with 0.4u of EcoRI (incomplete cleavage)
4 — Lambda DNA incubated 1 hour with 1u of EcoRI (complete digestion)

5 — Lambda DNA incubated 16 hours with 40u of EcoRI (star activity)

6 — Lambda DNA incubated 16 hours with 70u of EcoRI (star activity)

Bulk quantities & custom formulations available on request
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Digestion of Methylated DNA

DNA methylation is the process of transfering a
methyl group from a donor molecule to either a
cytosine or to an adenine by DNA methyltrans-
ferases. Such methylation is the most common
and abundant DNA modification process in living
organisms. Three types of methylated bases are
predominantly found in DNA:

5-methylcytosine (m5C),

N4-methylcytosine (m4C),

N6-methyladenine (m6A).
Other modified bases, such as 5-hydroxy-
methylcytosine (hm5C) and 5-hydroxymethy-
luracil (hm5U), have also been described. The
organism-specific pattern of methylation de-
pends on the methyltransferases’ specificity.

In prokaryotes, DNA cleavage by a cognate
restriction endonuclease is prevented by the me-
thylation of DNA by a sequence-specific meth-
yltransferase which is an integral component of
every restriction-modification system (1, 2).

The majority of E.coli strains used for propaga-
tion of plasmid DNA contain two site-specific
DNA methyltransferases — Dam and Dcm (3, 4).
The methylase encoded by the dam gene meth-
ylates the N6-position of an adenine residue
within the GATC sequence (5, 6). The methylase
encoded by the dcm gene methylates the C5-
position of an internal cytosine residue within the
CCWGG sequence (4, 7).

In addition to Dam and Dcm methylases, labo-
ratory strains of E.coli K12 and B may contain
EcoKl or EcoBI enzymes, respectively, encoded
by a type | R-M system. These methyltrans-
ferases modify adenine residues within their
respective recognition sequences: AAC(N),GTGC
for EcoKl and TGA(N), TGCT for EcoBI (3, 4).

Single letter code

R =GorA H=ACorT,
Y =CorT,; V =ACorG
W =AorT, B =C,GorT,
M =AorC; D =AGorT,;
K =GorT, N =G,A, TorC
S =CorG;

www.fermentas.com  www.fermentas.com/doubledigest

DNA from higher eukaryotic organisms possess-
es modified 5-methylcytosine residues within
CpG or CpNpG contexts (2, 8-10). These tissue-
specific methylation patterns are heritable. They
participate in regulation of gene expression and
cellular differentiation.

Most restriction endonucleases are sensitive to
DNA methylation. In the case of overlapping of a
restriction endonuclease target site with the me-
thylation site, the following results are possible:
= no effect;

 partial inhibition;

= complete block.

The ability to cleave methylated DNA is an intrin-
sic and unpredictable property of each restric-
tion endonuclease. Therefore, isoschizomers and
neoschizomers which recognize the same DNA
sequences can differ in their sensitivity to DNA
methylation (see Table 1.11 below). For instance,
Mbol (recognition sequence GATC) does not
cleave DNA methylated by Dam methylase (11),
while the isoschizomer Bsp143| is insensitive to
Dam methylation. Also, EcoRIl does not cleave
DNA at the CCWGG site if it is methylated by
Dem, while its neoisoschizomer Mval will cleave
this methylated site (12).

Thus, to achieve effective DNA digestion, it is ne-
cessary to take into account both the type of DNA
methylation and the sensitivity of the restriction
endonuclease to that type of methylation.

All restriction endonucleases produced by Fer-
mentas have been examined for their sensitivity to
Dam, Dcm, CpG, EcoKl and EcoBl methylation of
substrate DNA. Detailed information is presented
in the tables on pp.133-138, as well as in the
product descriptions (pp.24-120) and in the Cer-
tificates of Analysis supplied with each enzyme.

Table 1.11. Fermentas Isoschizomers and Neoschizomers with Differing Sensitivities to the Target Methylation.
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23S Recogmtlo_n i Sensitivity to methylation

couple cleavage sites

Acc65l GLGTACC Overlapping Dcm or CpG methylation may influence DNA cleavage.
Kpnl GGTAC.C Not influenced by Dem or CpG methylation.

Apal Geeeele Overlapping Dcm or CpG methylation may influence DNA cleavage.
Bsp120ll GlGGeee Blocked by overlapping Dcm or CpG methylation.

Bsp143| lGATC Not influenced by Dam, blocked by CpG methylation.

Mbol lGATC Blocked by Dam methylated DNA.

Dpnl GAlTC Cleaves only Dam methylated DNA.

Cfrol ClCCGGG CpG methylation may influence DNA cleavage.

Smal CCC GGG Blocked by CpG methylation.

Cspél GITAC Not influenced by CpG methylation.

Rsal GTIAC Overlapping CpG methylation may influence DNA cleavage.
Ecl136ll GAG.CTC Overlapping CpG methylation may influence DNA cleavage.

Sacl GAGCT.C Not influenced by CpG methylation.

EcoRll leewee Blocked by Dcm methylation.

Mval CCIWGG Not influenced by Dem methylation.

Hpall clcee Blocked by CpG methylation.

Mspl clecee Not influenced by CpG methylation.

(continued on next page)
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General Properties of Restriction Endonucleases %

Effect of Dam Methylation on DNA Cleavage by Restriction Enzymes

To cleave with a restriction endonuclease which is sensitive to the Dam methylation, DNA should be
purified from dam~ E.coli strains. E.coli GM2163 damr, decm~ (#M0099) is available upon request.
Control digestions should be performed with Lambda DNA (danr, demr), #5D0021.

Table 1.12. Completely Overlapping Dam Methylation and Recognition Sites.

Enzyme Sequence Effect Enzyme Sequence Effect
BamHl  GGm6ATCC i BspPl  GGmGATC $
Bcll TGm6ATCA $ Mbol Gm6ATC $
Bglll AGM6ATCT i Psul RGM6ATCY i
Bspl43l  GmEATC i Pvul CGMGATCG L
Note
Dpnl (Gm6JATC) — cleaves only Dam methylated
DNA.

Table 1.13. Partially Overlapping Dam Methylation and Recognition Sites.

Note Enzyme Sequence* Effect Enzyme Sequence* Effect
* Recognition sequence is indicated in bold. Alol 5..GAAC (N) GméA  TCC..3' Kpnzl  5..TCCGGm6A TC..3' L
) o 3..CTTG (N),C Tm6AGG..5 3..AGGCC Tm6AG..5

Overlapping methylase sequence is highlighted. 4
MBA = N6-methyladenine Bdal 5. TGm6A TC(N) TCA.3 >vk 5.Gm6A TCCGGm6A TC..3'
- y ' 3..AC Tm6AG (N),AGT..5 3..C Tm6AGGCC Tm6AG..5
l Cleavage not blocked BselJl 5..Gm6A TC (N),ATC..3 >vk Mboll 5'..GAAGm6A TC..3 $
9 ’ 3..C  Tm6AG (N),TAG..5 3..CTTC Tm6AG..5
i<CIeavage blocked. Bsh1285| 5..CGm6A TCG..3' i Pag| 5. TCATGm6A TC..3' v
v Cleavage rate is slowed significantly by methylation. 8...GERINEREC. .5 §..AGTAEEEINEEE: .5
. ) Bsp68l 5..Gm6A TCGCGm6A TC..3' 5..Gm6A TCATGm6A TC..3
The sensitivity to methylation has not been deter- 3.C TmEAGCGC Tm6AG. S5’ i 3.C Tm6AGTAC Tm6AG.S5
mined.
Bsul5l 5..ATCGm6A TC..3 $ Pfol 5. TCCNGGm6A TC..3 v
3. TAGC Tm6AG..5 3..AGGNCC Tm6AG..5
Single letter code Hindl  5..Gm6A TC(N), VTC.3' $ Smol  5..CTYRAGm6A TC..3 v
R =GorA; H=ACorT, 3..C  Tm6AG (N),BAG..5 3..GARYTC Tm6AG..5
Y =CorT, V =ACorG 5..GAY (N),Cm6A TC.3 Tag| 5.TCGm6A TC..3'
_ . _ : . q
W=AorT, B =CGorT, 3.CTR(N),C Tm6AG..5 3.AGC Tm6AG.5
M =AorC; D =AGorT, X X ; ;
K =GorT; N =G,A TorC. Hphl 5'..GGTGm6A TC..3 $ Xbal 5. TCTAGm6A TC..3 $
S =CorG: 3'..CCAC Tm6AG..5 3'..AGATC Tm6AG..5

(continued on next page)

Bulk quantities & custom formulations available on request
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Effect of Dcm Methylation on DNA Cleavage by Restriction Enzymes

Enzyme

Apal 5.
BamHI 5.
Bful 5.

Bgll 5.
3.
Bmel390I5'..
3.
BseDlI 5.
3.
BseGl 5.
3.
BselLl 5.
3.

5

3.
BseSlI 5.
"..CMCGG GWm5CC..5'

BshNI 5.

Bspl20l 5.

«

Bspl43ll 5.

@

BspLlI 5.
'..CCNNG GWm5CC..5

a1

3
BspPI 5

www.fermentas.com  www.fermentas.com/doubledigest

Sequence*
Acc651 5.

3.
"..Cm5CW  GGTACM5CW GG..3'
.G GWm5CCATG GWmSCC..5'
Alol 5.

Effect

.GGTACm5CW GG..3’
.CCATG GWm5CC..5 i

.GAAC (N) TCm5CW GG...3’¢
..CTTG (N) AG GWm5CC..5

.GGGCCm5CW GG..3’ i
..CCCGG GWm5CC..5

Cm5CW  GGATCm5CW GG...3’¢
.G GWm5CCTAG GWm5CC.5

.GTATCm5CW GG..3’ i
..CATAG GWm5CC..5’

.GCm5CW GGNNGGC...3
.CG GWm5CCNNCCG...5

.Cm5CW GG..3
.G GWm5CC..5

.Cm5CW GGG...3'
.G GWm5CCC..5

.Cm5CW GGATG..3
.G GWm5CCTAC..5

Cm5CW GG (N),GG..3’
G GWm5CC (N),CC.5

..Cm5CW GGNCm5CW GG...3’$
.G GWm5CCNG GWm5CC..5’

.GKGCCm5CW GG..3’ i

e | <— | ©< | <«—

.GGYRCmM5CW GG..3’
..CCRYG GWm5CC..5

.Cm5CW GGYRCm5CW GG..3
.G GWm5CCRYG GWm5CC.5

.GGGCCm5CW GG..3’ $
..CCCGG GWm5CC..5

Cm5CW  GGCGCm5CW GG...S’i
.G GWm5CCGCG GWm5CC.5

.GGNNCm5CW GG..3’ i

.Cm5CW  GGNNCm5CW GG...3’$
.G GWm5CCNNG GWm5CC..5

..Cm5CW GGATC..3 l
.G GWm5CCTAG..5

To cleave with a restriction enzyme which is sensitive to Dcm methylation, DNA should be purified
from dem~ E.coli strains. E.coli GM2163 dam-, dem~ (#M0099) is available upon request. Control
digestions should be performed with Lambda DNA (danr, dcmr), #5D0021.

3.
3.
3.

.Cm5CW  GGCGCm5CW GG...3'¢
.G GWm5CCGCG GWm5CC..5

Enzyme
BstXI 5.
3
5
3
BsuRI 5
3
5
3
Cail 5.
3
Cfrl 5.
3
Cfri3l 5
3
Eco24l 5.
3
Eco3ll 5.
3
Eco47l 5.
3
Eco9ll 5.
3
Eco57MI 5
Ecol471 5.
Eco0109I 5'..
Ehel 5
3
Faql 5.
3
Gsul 5
3
Hinll 5.
3
Hphl 5.
3
Kpnl 5.

Sequence*

..CYGCG GWm5CC..5’
.G GWm5CCACT..5
..CCATG GWm5CC..5

.Cm5CW  GGTACm5CW GG...3'¢
.G GWmS5CCATG GWm5CC..5

Table 1.14. Completely Overlapping Dcm Methylation and Recognition Sites.

Enzyme Sequence Effect
EcoRll Cm5CWGG i<
Mval Cm6CWGG L
Pasl CCm5CWGGG L

Table 1.15. Partially Overlapping Dcm Methylation and Recognition Sites.

Effect
Cm5CA GG (N),TGG..3' L

.G GTm5CC (N),ACC..5

..Cm5CA GGNNCm5CT GG..3'
.G GTm5CCNNG GAm5CC..5

..GGCm5CW GG..3 L
..CCG GWm5CC..5

..Cm5CW GGCm5CW GG...S’L
.G GWm5CCG GWm5CC..5

.CAGNNCm5CT GG..3 i(
..GTCNNG GTm5CC..5
.YGGCm5CW GG..3 i(
..RCCG GWm5CC...5

..GGNCm5CW GG..3 i(
..CCNG GWm5CC..5’

.Cm5CW GGGCCm5CW GG..3]

.G GWm5CCCGG GWm5CC..

.Cm5CW GGTCTC..3 i
.G GWm5CCAGAG..5
.GGWCm5CW GG..3’ i(
..CCWG GWm5CC..5

Cm5CW  GGTNACmMS5CW GG.3

.G GWm5CCANTG GWm5CC.5

..Cm5CT GGAG..3' >vk
.G GAm5CCTC..5
AGGCm5CT GG..3 i(
.TCCG GAm5CC..5
.RGGNCm5CT GG..3’ i(
.2YCCNG GAm5CC..5

.Cm5CW GGGAC..3 L

.G GWm5CCCTG..5

..CTCm5CA GG..3’
..GAG GTm5CC.5

.GRCGCm5CW GG..3’

.Cm5CW GGTGA..3

.GGTACm5CW GG..3’

« | — | <« |©<

Enzyme Sequence* Effect
Misl 5. TGGCm5CA GG..3' $
3..ACCG GTm5CC..5
Pfol 5.TCm5CA GGA..3 >Vk
3..AG GTm5CCT..5
Psp5Il 5..RGGWCmM5CT GG..3’ $
3. YCCWG GAm5CC..5
Sdul 5.Cm5CW  GGGCCm5CW GG.3

3.G GWm5CCCGG GWm5CC.5
Sfil 5..GGCm5CW GGNNGGCC...3’ v
3..CCG GWmM5CCNNCCGG...5'
5.Cm5CW  GGCC (N) GGCmSCW GG3¢
3.G  GWm5CCGG (N),CCG  GWmSCC.5
Sgsl 5.Cm5CW  GGCGCGCmMSCW  GG.3
3.G GWm5CCGCGCG GWmSCC.5
Tsol 5..TARCm5CA GG..3' i
3.ATYG GTm5CC..5
Tstl 5..CAC(N) TCm5CW GG..3’ i
3..GTG (N) AG GWm5CC..5

Van9ll 5..Cm5CA GG (N),TGG..3’ >vk
3..6 GTm5CC (N) ACC.5
(

3

)
Xagl 5..Cm5CT GG (N) AGG..3 i
)

3

3.6 GAm5CC (N),TCC..5’
5..Cm5CT GGNCmSCA GG...SLL
3.6 GAmM5CCNG GTm5CC..5
Note
* Recognition sequence is indicated in bold.
Overlapping methylase sequence is highlighted.
m5C = 5-methylcytosine.

L Cleavage not blocked.
$ Cleavage blocked.
i Cleavage rate is slowed significantly by methylation.

The sensitivity to methylation has not been deter-
mined.

Single letter code

R =GorA; H=ACorT,
Y =CorT,; V =ACorG;
W =AorT, B =C,GorT,
M =AorC, D =AGorT,;
K=GorT, N =G,A TorC
S =CorG;

(continued on next page)
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Effect of CpG Methylation on DNA Cleavage by Restriction Enzymes

Note
l Cleavage not blocked.
$ Cleavage blocked.

1 Cleavage rate is slowed significantly by methylation.

Single letter code
R =GorA H
Y =CorT, \
W =AorT; B
M =AorC; D
K =GorT, N
S =CorG;

)
™
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1. RESTRICTION ENDONUCLEASES

General Properties of Restriction Endonucleases

Methylated DNA substrates were prepared with SssI methyltransferase.

Table 1.16. CpG is Located Inside the Recognition Site.

Enzyme Sequence Effect Enzyme Sequence Effect
Aatll GACGTC $ Hinll GRCGYC $
Ajil CACGTC * Hinél Gcee $
Baul CACGAG l Hpall CCGG $
Benl CCSGG Y  Kpn2l TCCGGA $
Bsh1236l  cece $ Mbil GAGCGG 7
Bsh1285I CGRYCG $ Mlul ACGCGT $
BshTI ACCGGT $ Mspl CCGG i
Bsp68lI TCGCGA $ Notl GCGGCCGC $
Bsp119! TTCGAA $ Nsbl TGCGCA $
Bsp143ll RGCGCY $ Paul GCGCGC $
Bsu15l ATCGAT $ Pdil GCCGGC $
Cfrol cceeee y  Pfl23ll CGTACG $
Cfriol RCCGGY $ Ppu21l YACGTR $
Cfra2l CCGCGG $ Pspl406/  AACGTT $
Cpol CGGWCCG $ Pvul CGATCG $
Csel GACGC $ Sall GTCGAC $
Eco47lll AGCGCT $ Sgsl GGCGCGCC $
Eco52I CGGCCG $ Smal CCCGGG $
Eco72l CACGTG $ Smul CCCcGC $
Eco8sl CYCGRG Y Ssil ccae $
Eco105I TACGTA * Tail ACGT $
Ehel lelelelelele] $ Tag! TCGA l
Esp3l CGTCTC $ Taul GCSsGC $
FspAl RTGCGCAY $ Xhol CTCGAG 2
Hhal GCGC $

(continued on next page)

Bulk quantities & custom formulations available on request
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Enzyme
Aarl 5

3.
Aasl 5.
3.
5.
3.
5
3.
5.
3.
Acc65l 5.
3.
5.
3.
Adel 5.
"..GT Gm5CNNCAC..5

9

Alfl 5

3

3

www.fermentas.com  www.fermentas.com/doubledigest

Sequence*

3.
Ajul 5.
3.

3.
Alol 5.

..GAAC (N) TCm5C  G..
..CTTG (N) AG  GmSC..

5.
3.
Alw21l 5.
3.
Alw26l 5.
3.
5.
3.
Alw44l 5.
3.
Apal 5.
3.
5.
3.
BamHI 5.
3.
Bful 5.
3.

..GTATCm5C G..3
..CATAG Gm5C..5

Bgll 5.
'..CG Gm5C (N)

5.

5.
3.

Bmel390I5'...

LIFE SCIENCES

..CACCTGm5C G..3
GTGGAC Gm5C..5

m5C  GAC (N),GTC..3'
Gm5CTG (N) CAG..5'

m5C  GAC(N),GTm5C G..3
Gm5CTG (N) CA  Gm5C..5

.GAm5C G (N),GTC..3
CT  GmSC (N),CAG..5

GAm5C G(N) m5C GTC..3
CT Gm5C(N), Gm5CAG.5

.GGTACm5C G..3
CCATG Gm5C..5

m5C GGTACm5C G..%
Gm5CCATG Gm5C..5

CAm5C GNNGTG...3

..CAm5C GNm5C GTG..3
GT Gm5CN  Gm5CAC..5

m5C  GAA (N) TTGG..3'
Gm5CTT (N) AACC..5'

..GCA (N) TGm5C G..3’
CGT (N) AC  Gm5C..5'

m5C  GAAC (N) TCC..
Gm5CTTG (N) AGG...

g w gw

.GAAmMSC G (N),TCC.3
CTT Gm5C (N),AGG. 5

m5C  GWGCWm5C G..3
Gm5CWCGW  Gm5C..5

GTCTm5C G..3
CAGA Gm5C..%

m5C GTCTC..3
Gm5CAGAG...5
GTGCAm5C G..%
CACGT Gm5C..5

GGGCCm5C G..3
CCCGG Gm5C..5

m5C GGGCCm5C G..3
Gm5CCCGG Gm5C..5

m5C  GGATCm5C G..3
Gm5CCTAG Gm5C..5

m5C GTATCC..3
Gm5CATAGG..5’

GCm5C G (N),m5C GGC..3
, Gm5CCG..5'

GCC (N),GEm5C  G..3
..CGG (N),CC  Gm5C..5'
m5C  GCC (N),GGm5C  G..3'
GM5CGG (N),CC Gm5C..5'

Cm5C GGG..3’
.G Gm5CCC..%

Effect

Y
Y

Mo e |5 | €6 || € €< | < €< e [

<« <« <«

v

§

Enzyme

Bpll 5.

Bpulol 5.
..GGANTC Gm5C..5

Bpull02l 5..m5C GCTNAGm5C G..3 ¢
3.

BseDI 5.

3

BseSI 5.

BseXl 5.

BshNI 5.

Bsp120l 5

3.

Bsp143l 5.
3.

BsplLl 5.
..CCNNG Gm5C..5

.m5C GGNNCm5C G..3

Bst11071 5.
3.

5.
3.

Sequence*

BoxI 5.
..CT  Gm5C (N),CAG..5' -

..GAm5C GNNm5C GTC...3’>VK
..CT Gm5CNN Gm5CAG..5

..GAC (N),GTm5C G..3' i
..CTG (N),CA  Gm5C..5’

"...GAAGAm5C G..%
..CTTCT Gm5C..5 ¢

..m5C GAAGAC..% i

..Cm5C G (N)
.G Gm5C (N) CC.5
(™)

..Cm5C G (N
.G Gm5C (N)

BseMI 5.

Effect
GAm5C G (N),GTC.3 v

Gm5CTTCTG..5’

m5C  GAG (N),CTm5C G...3’¢
Gm5CTC (N),GA  GmSC..5

CCTNAGm5C G..3' i

Gm5CGANTC Gm5C..5
Cm5C Gm5C GG..3 i

.G Gm5C Gm5CC..%

BseGl 5.
3.
BseJl 5.
..CTA (N),TA Gm5C..5'
.m5C  GAT (N) ,ATm5C G.73

Gm5CCTAC..5

m5C  GGATG..3 L
GAT (N),ATm5C  G..3' i

Gm5CTA (N), TA  Gm5C..5
GG..3

6
6

m5C  GG..3

5

Gm5CC...5

)
m5C GCAATG..3
Gm5CGTTAC..5’

m5C GKGCMm5C G..3
Gm5CMCGK  Gm5C..5

m5C GCAGm5C G..3’
Gm5CGTC Gm5C..5

.GGYRCm5C G..3
..CCRYG Gm5C..5

..m5C GGYRCm5C G..3

Gm5CCRYG Gm5C..5

"...GGm5C GCC..3
'..CC  Gm5CGG..5

‘
§
|
!
|
‘
§
‘

e T
§
|
§
|
|
‘
§

CCCGG Gm5C..5

GATm5C G..3
CTA Gm5C..5

GGNNCm5C G..3

Gm5CCNNG Gm5C..5

"...GGATm5C G..3’
"...CCTA Gm5C..5

..m5C  GGATC..3

Gm5CCTAG..5

GTATAm5C G..3
CATAT Gm5C.5

m5C GTATAm5C G..3
Gm5CATAT Gm5C..5

Enzyme

BsuRlI 5.
K
Bvel 5.
K
Cfrl 5.
K
Cfri3l 5.
3.

Csp6l 5.
3.
Dpnl 5.

3.
Eam1104l 5'...

3.
Eam1105I 5'...
3.

5.
3.

5.
3.

Ecl136ll 5

5

5

www.fermentas.com/research

..GAGCTm5C G..3
3.
5.
K
Eco24l 5.
K

Eco3ll 5.
K

5.
3.
Eco32l 5.

3.
Eco47l 5.
'...CCWG Gm5C...5
Eco9ll 5.

3.
EcoRlI 5.
K
Faql 5.
3.

.m5C GGGAC..3
3.

Hin4l 5.

'..GAY (N) VTm5C  G..3
'.CTR (N)_BA  Gm5C..5

.m5C  GAY (N) VIm5C G.3
3.

Hincll 5.
3.

.m5C GTYRAm5C G..3
3.

’..GTm5C GAC..3
'..CA  Gm5CTG..5’

Table 1.17. CpG Partially Overlaps the Recognition Site.
Sequence*
.m5C  GGCm5C G..3

Effect

Gm5CCG Gm5C..5

ACCTGm5C G..3
TGGAC Gm5C..5

YGGCm5C G..3’
RCCG Gm5C..5

v
./
;
GGNCm5C G..3 >vk
'
'
'

CCNG Gm5C..5

m5C  GTAm5C G..3
Gm5CAT Gm5C..5

Gm6A Tm5C G..3
C Tm6A Gm5C.5

CTCTTm5C G..3
GAGAA Gm5C..5

GAm5C G (N),m5C GTC...3’¢
CT Gm5C(N), Gm5SCAG.5

GAC (N),GTm5C  G..3' i
CTG (N),CA  Gm5C..5

m5C  GAC (N),GTm5C G..3
Gm5CTG (N) CA  Gm5C..5

CTCGA Gm5C..5

m5C GAGCTm5C G..3
Gm5CTCGA Gm5C..5

m5C  GRGCYm5C G..3
Gm5CYCGR Gm5C..5

GGTCTm5C G..3
CCAGA Gm5C..5

m5C  GGTCTC..3
Gm5CCAGAG...5’

m5C  GATATm5C G..3
Gm5CTATA Gm5C..%

GGWCm5C G..3

<<l | e |« e =«

m5C  GGTNACmS5C G..3 i
Gm5CCANTG Gm5C..5

m5C  GAATTm5C G..3’ i
Gm5CTTAA Gm5C..%

GGGAm5C G..3
CCCT Gm5C..5

Gm5CCCTG..5’

m5C  GAY (N)_VTC..3
Gm5CTR (N),BAG..5'

< | | < ©<

Gm5CTR (N) BA Gm5C..5

GTYRAmM5C G..3
CARYT Gm5C..5 -

<<

Gm5CARYT Gm5C..5

e

(continued on next page)
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General Properties of Restriction Endonucleases

Table 1.17. CpG Partially Overlaps the Recognition Site.

Enzyme  Sequence* Effect Enzyme Sequence* Effect /
Hinfl 5..GANTm5C G..3' v Pdml 5..GAA (N), TTm5C G..3’ v e S
3..CTNA Gm5C..5 - 3..CTT (N),AA  Gm5C..5 - 3

5..m5C GANTm5C G..3' v 5.m5C GAA(N),TTm5C G...3’$
3.. Gm5CTNA Gm5C..5 3. CGm5CTT (N),AA Gm5C.5
Hphl 5.m5C GGTGA..3 L Pfel 5..GAWTm5C G..3’ %
3.. Gm5CCACT..5 3..CTWA Gm5C..5
Hpy8l 5'..GTNNAm5SC G..3 v Pfol 5. TCm5C GGGA..3'
3...CANNT Gm5C..5 3..AG Gm5CCCT..5
5.m5C GTNNAm5C G..3' Ppil 5.m5C GAAC (N)_CTC..3
3'.. Gm5CANNT Gm5C..5 3.. CGm5CTTG (N) GAG..5
HpyF10VI 5'..GC (N).Gm5C G..3’ v 5..GAAC (N),CTm5C G..3'
3..CG(N).C Gm5C..5 - 3'..CTTG (N),GA Gm5C..5'
5.m5C GC(N),Gm5C G..3' i< 5..GAAmM5C G (N),CTC..3'
3. Gm5CG(N),C Gm5C.5 3..CTT Gm5C (N),GAG..5'
5..6m5C G (N),GC..3 v Psul 5.m5C GGATCm5C G..3
3..C Gm5C (N) CG..5 - 3.. Gm5CCTAG Gm5C..5
5..6m5C G (N).m5C GC..3 Psyl 5..GAm5C GNNGTm5C G..3
3..C Gm5C(N), Gm5CG..5’ 3..CT Gm5CNNCA Gm5C..5
Kpnl 5.m5C GGTACm5C G..3' Rsal 5..GTAm5C G..3

<«

3. Gm5CCATG Gm5C..5

KspAl  5..GTTAAmSC G..3'
3.CAATT Gm5C.5

5.m5C GTTAAm5C G..3’
3. Gm5CAATT Gm5C..5

Lgul 5..m5C GCTCTTC..3
3... Gm5CGAGAAG..5

3..CAT Gm5C..5

5.m5C GTAm5C G..3
3. Gm5CAT Gm5C..5

Sacl 5.m5C GAGCTm5C G..3
3.. Gm5CTCGA Gm5C.5

Satl 5..Gm5C GGC..3’
3..C  Gm5CCG..5’

<« | < ©<C | €< e || e <« <« | ©<

5..GCTCTTm5C G..3 5..GCNGm5C G..3
3..CGAGAA Gm5C..5 3..CGNC Gm5C..5
Lwel 5..GCATm5C G..3 Schl 5..GAGTm5C G..3
3..CGTA Gm5C..5 3..CTCA Gm5C..5
Mbil 5..m5C GAGCGG..3 5..m5C GAGTC..3 l
3. Gm5CTCGCC..5 3... Gm5CTCAG..5
Mbol 5.m5C GATm5C G..3 Sdul 5..m5C GDGCHm5C G..3 i
3. Gm5CTA Gm5C..5 3. Gm5CHCGD Gm5C..5
Mboll 5..m5C GAAGA.3 Sl 5.m5C GGCC (N)_GGCm5C G..3’¢
3... Gm5CTTCT..5 3. Gm5CCGEG (N),CCG  Gm5C.5
Mnll 5..CCTm5C G..3 5..GGCm5C G (N),GGCC..3’ i
3..GGA Gm5C.5 3..CCG  Gm5C (N),CCGG..5
Mssl 5..GTTTAAAmM5SC G..3 .GGCm5C G (N),m5C GGCC...3’>YK
Note 3..CAAATTT Gm5C..5 3.CCG Gm5C(N), Gm5CCGG.5
5.m5C GTTTAAAmSC G..3

* Recognition sequence is indicated in bold.
Overlapping methylase sequence is highlighted.

Smol 5..CTm5C GGT..3 i
3..GA Gm5CCA.5

Taal 5.Am5C GAG..3

3'.. Gm5CAAATTT Gm5C..5

A Mval269l 5..GAATGMSC  G..3'
m5C = 5-methylcytosine. 3

« e | e e e e e | || e | e | e e
33}

'..CTTAC GmSC..5' 3. T Gm5CTC..5 Y
5.m5C GAATGC..3' Tst 5..CAm5C G (N)_TCC..3 L
LCIeavage not blocked. 3.. Gm5CTTACG..5 3..GT Gm5C (N) AGG..5
i<c|eavage blocked. Nhel 5..GCTAGm5C G..3' 5'..CAC (N) TCm5C  G..3' i
v 3..CGATC Gm5C..5 3..GTG (N) AG Gm5C..5’
Cleavage rate is slowed significantly by methylation. 5 HEE GCTAGHEE .3 Xapl 5 MEC  GAATTHSC G.3 i
The sensitivity to methylation has not been deter- 3... Gm5CGATC Gm5C..5' 3.. CGm5CTTAA Gm5C..5'
mined. NmuCl  5..GTCAm5C G..3' Xcel 5.RCATGm5C G..3’ i
3..CAGT Gm5C..5 3..YGTAC Gm5C..5
Single letter code 5.m5C GTCAmSC G..3 5.m5C GCATGmSC G.3
R =GorA; H=ACorT, 3.. Gm5CAGT Gm5C..5 3.. Gm5CGTAC Gm5C..5
Y =Cort, v f/é,(éor G olil 5.CAm5C  GNNm5C GTG..3' Xmil 5.GTm5C GAC..3' )vk
W=AorT, B =CGorrT, 3.GT GmMSCNN Gm5CAC..5 3.CA Gm5CTG.5
M =AorC; D =AGorT,
K =GorT N =GATorC. Pael 5.m5C GCATGmSC G..3' 5..GTMKAmMSC G..3' )vk
S =Corc: 3.. Gm5CGTAC Gm5C..5 3..CAKMT Gm5C..5'

Bulk quantities & custom formulations available on request
137



n
Ll
N
<C
L
—
O
>
=
@)
a
=
Ll
=
o
|_
O
o
|_
n
L
o
—

138

% Fermentas

LIFE SCIENCES

Effect of EcoKl and EcoBIl Methylation on DNA Cleavage by Restriction Enzymes

Note
* Recognition sequence is indicated in bold.
m6A = N6-methyladenine.

L Cleavage not blocked.
$ Cleavage blocked.

y Cleavage rate is slowed significantly by methylation.

The recognition sequences of the following endonucle-
ases may also overlap with DNA sequences methylated
by EcoBl and EcoKl.

The following enzymes have not been tested for
sensitivity to EcoBl methylation: Aarl, Adel, Ajil,
Alw21l, Baul, Bcul, Bfil, Bglll, Boxl, Bpil,
Bpul102I, BseJl, BseGl, BseMl, BseNI, BseXl,
BshTl, Bspl43ll, BspPl, Bsul5l, Bvel, Cail,
Cfr10l, Csel, Dpnl, Eam1104I, Ecl136ll, Eco24l,
Eco31l, Eco32l, Eco47lll, Eco57l, Eco57Ml,
Eco72l, Eco81l, Eco9ll, Ecol47l, Eco0109I,
Esp3l, FspAl, Hindlll, Hinll, Hinlll, Hin4l, Hpy8l,
HpyF3l, Lgul, Lwel, Mbil, Mph1103l, Munl,
Mval269l, Ndel, NmuCl, Pdml, Pfel, Ppu2ll,
Pscl, Psp5ll, Psp1406l, Psul, Psyl, Pvull, Schl,
Sdul, Smil, Smol, Sspl, Taal, Tail, Tatl, Tstl, Vspl,
Xagl, Xapl and Xcel.

The following enzymes have not been tested for sen-
sitivity to EcoKl methylation: Adel, Ajil, Baul, Bcul,
Bfil, BseNI, BshNI, BshTl, Bsp119I, Bvel, Cfr10l,
Eco72l, Eco91l, FspAl, Hpy8l, Pdml, Ppu21ll,
Pscl, Psp1406l, Sdul, Taal, Tail, Tsol and Xcel.

Single letter code

R =GorA; H=ACorT,
Y =CorT, V =ACorG;
W =AorT; B =C,GorT,
M =AorC; D =AGorT,
K =GorT, N =G,ATorC
S =CorG;

www.fermentas.com  www.fermentas.com/doubledigest

Methylated DNA substrates were purified from £.coliK12 or E.coliB.

Table 1.18. EcoBI Overlapping Methylation.

Enzyme Sequence* Effect

Aatll 5..TGm6ACGTC (N), TGCT..3’ i
3..AC TGCAG (N),m6ACGA..5

Alul 5. TGm6AGCT (N), TGCT..3' $
3..AC TCGA (N) m6ACGA.5

Bcll 5..TGm6A TCA (N

, TGCT.3 $
3..AC TW6AGT (N) m6ACGA.5'

(N)
(N)

Bglll 5. TGm6AGATCT (N) TGCT...S’i
()

3
3..AC TCTAGA (N) m6ACGA..5

TGCT..3 i
m6ACGA..5

Bpul0l 5'..CCTGmM6AGC (N
3..GGAC TCG(N),

Bspl43l 5'..TGm6ATC (N), TGCT..3' L
3..AC TAG (N) m6ACGA.5

EcoRl  5..TGm6AATTC (N), TGCT..3 L
3..AC TTAAG (N),m6ACGA..5

Hincll  5..GTTGm6AC (N), TGCT..3 $
3..CAAC TG (N) m6ACGA..5

Hindlll 5'..TGm6AAGCTT (N), TGCT...3’i
3..AC TTCGAA (N) m6ACGA..5

3
Hinfl 5..TGm6ANTC (N)_, TGCT..3' $

3..AC TNAG (N),m6ACGA..5
Hphl  5..GGTGm6A (N), TGCT..3 $
3..CCAC T (N) ,m6ACGA.5
Mbol 5. TGm6ATC (N), TGCT..3’ $
3..AC TAG (N) m6ACGA..5

6
Mboll  5..TGm6AAGA (N), TGCT..3 L
3..AC TTCT (N) ,m6ACGA..5

6

(N
(N

6

Mlul 5'..TGm6ACGCGT (N), TGCT...3’¢
3..AC TGCGCA (N),m6ACGA..5

Mnll 5..TGm6AGG (N), TGCT..3 $
3..AC TCC(N) m6ACGA.5

Ndel 5..TGm6A (N) CATA TGCT..3' L
3..AC T (N) GTATm6ACGA..5

olil 5..TGm6A (N),CACG TGCT..3 $
3..AC T(N),GTGCm6ACGA. 5

Pael 5'..TGm6A (N)_GCA TGCT..3' $
3.AC T (N) CGTm6ACGA..5

5

Enzyme Sequence* Effect

3

Pagl 5..TCATGm6A (N), TGCT..3' i
3..AGTAC T (N),m6ACGA..5

Sacl 5..TGm6AGCTC (N), TGCT..3’ i
3..AC TCGAG (N) m6ACGA..5

Scal 5..TGm6AGTACT (N), TGCT...3’$
3..AC TCATGA (N),m6ACGA..5

Sspl 5. TGm6AATATT (N) TGCT...3'

(N)

3..AC TTATAA (N) m6ACGA.5

Tasl 5'..TGm6AATT (N), TGCT..3'
3..AC TTAA (N) m6ACGA..5

< | <«

Table 1.19. EcoKl Overlapping Methylation.

Enzyme Sequence* Effect

Alw21l 5..Am6AC (N) G TGCWC..3' L
3.T TG (N) ,Cm6ACGWG..5

Alw44l 5. Am6AC (N) G TGCAC..3' L
3..T TG (N) ,Cm6ACGTG..5

BseSl 5.Am6AC(N).G TGCMC..3 v

3..T TG (N) ,Cm6ACGKG..5

Dral 5..TTTAAmM6AC (N) G TGC..3 $
3..AAATT TG (N) _Cm6ACG..5

Hincll  5..GTYAm6AC (N) G TGC..3' $
3..CART TG (N),Cm6ACG..5
KspAl  5'..GTTAmM6AC (N) G TGC..3'

6

3..CAAT TG (N)ng6ACG...5’

Miul 5..Am6ACGCGTNNG TGC..3
3..T TGCGCANNCm6ACG..5

Mssl 5..GTTTAAmM6AC (N) G TGC..3
3..CAAATT TG (N) Cm6ACG..5

Nsbl 5..Am6AC (N) G TGCGCA..3
3..T TG (N) ,Cm6ACGCGT..5

olil 5..AmM6ACAC (N),G TGC..3
3..T TGTG (N),Cm6ACG..5

Trull 5. TTAmM6AC (N)EG TGC..3
3..AAT TG (N)ECmGACG...S’

(
(

[}
O O € | | «— | ©<

www.fermentas.com/research
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1. RESTRICTION ENDONUCLEASES

General Properties of Restriction Endonucleases

Cleavage of Restriction Targets Located in Close Vicinity within
pUC19 Multiple Cloning Site

Double digestions within multiple cloning sites
(MCS) are often ineffective when the DNA target
sequences are in close vicinity, or they are too
close to the end of a DNA molecule (see Table
1.21 on p.141). Nevertheless, it is often necessary
to perform effective double digestions within the
cloning sites in which restriction targets are in
close vicinity. Experimental guidelines for these
applications are presented in the table below. The
data were generated using a linearized pUC19

pUC19 multiple cloning site

plasmid. The plasmid was initially cleaved with a
primary restriction enzyme (the first cut), and was
then end-labeled with [*?P] by T4 Polynucleotide
Kinase (#EK0031). This DNA was digested for one
hour with varying amounts (2, 5 and 10 units) of
a second restriction enzyme in an optimal reac-
tion buffer (the second cut). Reaction products
were separated by PAGE, and the amount of
the label left on the DNA was determined by
autoradiography. A decrease in radioactivity

reflects the cleavage by the second restriction
enzyme. The results presented in the table below
should be used to choose the optimal order of
DNA digestions.

Thus, the first reaction should be performed with a
restriction enzyme that cleaves inefficiently close
to the end of DNA, while the second digestion
should be performed with a restriction endonu-
clease which tolerates a close proximity to the
DNA end.

cfrol i

Ecl136l1 Hincll

EcoRl Eco241 Accesl  Eco88l sall —Psl

3% yapl Sacl Kpnl ___Smal __  BamHl Xbal Xmil ___Bvel Sdal —Pael Hindlll 452

5/ ¢ cAaG TGA ATT CGA GCT CGG TAC CCG GGG ATC CTC TAG AGT CGA CCT GCA GGC ATG CAA GCT TsG C 3’
37 6 GTc ACT TAA GCT CGA GCC ATG GGC CCC TAG GAG ATC TCA GCT GGA CGT CCG TAC GTT CGA Acc G 5'

Enzyme pair First Second Efficiency bp from
cut cut of the 2nd the 1st
cut, % cut*
Acc65I/EcoRl  'Ace65l  EcoRl 100

ECoRl | Acc65I 100
Acc65!/Xapl Acc65l Xapl 50-100
Xapl Acc65l  50-100
Acc65l/BamHI 'Ace65l  BamHI 100
BamHI | Acc65I 100
Acc65I/Ecl13611 Acc65l Ecl13611 50-100
Ecl13611 Acc65I 100

Acc65I/Eco24] 'Acc65l Eco24l 0
Eco24]l | Acc65l 100
Acc65I/Sacl Acc65]  Sacl 0-20

Sacl Acc65l  50-100
BamHI/Cfrl BamHI | Cfrol 50-100

Cfrol BamHI = 50-100
BamHI/Eco88] BamHI Eco88l = 50-100

Eco88l BamHlI 100

BamHI/Hincll  'BamHI = Hincll 100
Hincll  BamHI = 50-100
BamHI/Kpnl BamHI  Kpnl 100
Kpnl BamHI 100
BamHI/Sall BamHI | Sall 100
Sall BamHI = 50-100
BamHI/Xbal BamHI  Xbal 100
Xbal BamHI ~ 20-50

Cfroal/Ecl1361 | Cfr9l Ecl1361l 100
Ecl13611 Cfral 50-100
Cfrol/Eco24l  Cfr9l Eco24l 100
Eco24] Cfral 95
Cfral/Sacl Cfral Sacl 50-100
Sacl Cfral 50-100
Cfr9i/Xbal Cfral Xbal 50-100

Xbal Cfral 50-100
Ecl1361/Eco88I Ecli36Il Eco8sl | 50-100

Eco88l  Ecl136ll 100
Ecl1361/EcoRI  Ecl136ll EcoRl 100
EcoRl  Ecl136ll 100
Ecl13611 Xapl 50-100
Xapl Ecl136/1 50-100

Ecl1361/Xapl

WFRPR WP N UIOONRP R NNBAERE JNOOOOORRPREPREPEPWESDENNNN

Table 1.20. Cleavage of Restriction Targets Located in Close Vicinity within pUC19 Multiple Cloning Site.

Enzyme pair First

Second Efficiency bp from
cut cut

Eco241/Eco88| 'Eco24l Eco88l = 50-100 5
Eco88l Eco24l 100 5
Eco241/EcoRl  Eco24] EcoRl 100 1
EcoRl  Eco24l 100 1
Eco241/Kpnl Eco241 Kpnl 50-100 1
Kpnl Eco24l 0 1
Eco241/Xapl Eco24l Xapl 50-100 1
Xapl Eco24l ~ 20-50 1
Eco88l/Sacl Eco88l Sacl 100 5
Sacl Eco88l = 50-100 5
Eco88I/Xbal Eco88l Xbal 100 6
Xbal Eco88I 100 6
EcoRI/Cfr9l EcoRl  Cfral 50-100 1
Cfrol EcoRlI 100 1
EcoRI/Eco88] EcoRl  Eco88l 50-100 1

Eco88l EcoRI 100 1
EcoRI/Kpnl EcoRI  Kpnl 100

Kpnl EcoRlI 100
EcoRI/Sacl EcoRl  Sacl 30-50

Sacl EcoRl  50-100
Hincll/Pael Hincll  Pael 100

Pael Hincll 100
Hincll/Pstl Hincll ~ Pstl 20-50

Pstl Hincll 100
Hincll/Sdal Hincll | Sdal 50

Sdal Hincll 0-20
Hincll/Xbal Hincll  Xbal 50-100
Xbal Hincll ~ 50-100

HindllI/Pael Hindlll | Pael 0
Pael Hindlll = 50-100

HindllI/Pstl Hindlll  Pstl 100
Pstl HindllI 100

Hindlll/Sdal Hindlll  Sdal 50-100
Sdal Hindlll' = 50-100
Kpnl/Ecl13611  Kpnl Ecl13611 50-100
Ecl13611 Kpnl 100
Kpnl Sacl 100
Sacl Kpnl 50-100

Kpnl/Sacl

RFRPWRONNNRRPORRNREWREONR RPN~

Enzyme pair First Second Efficiency bp from
cut cut of the 2nd the 1st
cut, % cut”
Kpnl/Xapl Kpnl Xapl 50-100 7
Xapl Kpnl 100 7

Pstl/BamHI Pstl BamHI = 50-100 13
BamHI  Pstl 50-100 13

Pael/Pstl Pael Pstl 20-50 1
Pstl Pael 0 1
Pael/sall Pael Sall 100 7
Sall Pael 50-100 7
Pael/Sdal Pael Sdal 20-50 1
Sdal Pael 0 0
Pstl/Sall Pstl Sall 50-100 1
Sall Pstl 0 1
Pstl/Xbal Pstl Xbal 50-100 7
Xbal Pstl 100 7
Sacl/Smal Sacl Smal 50-100 7
Smal Sacl 100 5
Sacl/Xapl Sacl Xapl 50-100 1
Xapl Sacl 0-20 1
Sall/Sdal Sall Sdal 20-50 1
Sdal Sall 0 0
Sall/Xbal Sall Xbal 0-20 1
Xbal Sall 50-100 6
Sdal/Xbal Sdal Xbal 50-100 6
Xbal Sdal 100 7
Smal/Acc65 | Smal Acc65l1 0-20 1
Acc65l  Smal 0 -1
Smal/BamHlI Smal BamHl = 50-100 2
BamHl  Smal 0-20 0
Smal/Ecl13611 | Smal Ecl1361l" 50-100 7
Ecl1361l Smal 100 7
Smal/Eco24]  Smal Eco24l  50-100 7
Eco24l Smal 100 5
Smal/Kpnl Smal Kpnl 0 1
Kpnl Smal 0 -1
Smal/Xbal Smal Xbal 50-100 8
Xbal Smal 100 6

*Only double-stranded portion of DNA are included,
not the overhangs.

Bulk quantities & custom formulations available on request
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Digestion of PCR Products

Cleavage of PCR Products Directly After Amplification

The most convenient option for digestion of
PCR-amplified DNA is the addition of a restric-
tion endonuclease directly to the reaction tube
after completion of PCR. All Fermentas restric-
tion enzymes have been assayed in PCR buffers
supplemented with all PCR components. The
majority of Fermentas restriction enzymes are
active in the Fermentas buffers used for PCR.
However, according to our observations, diges-
tion of PCR products is often inefficient, even
though the restriction enzymes are 100% active
in the PCR mixture prior to any amplification
reactions.

Therefore, we recommend dilution of the PCR
product at least 3-fold with 1X recommended
restriction enzyme buffer prior to digestion.

Protocol for Digestion of PCR Products
@ Reaction Contents:

PCR Reaction Mixture 10ul (~0.1-0.5pg of DNA)
Water, nuclease-free (#R0581) | 18l

10X recommended buffer 2yl

Restriction Endonuclease 1-2ul (10-20u)

@ Mix gently.
© Incubate at optimal temperature for 1-16 hours.
Note

If the diluted PCR products are incompletely digested or not digested at all, purify the PCR pro-
ducts with the DNA Extraction Kit (#K0513), then digest the purified DNA.

For cloning applications, purification of PCR products prior to digestion is highly recommended to
remove the active thermophilic DNA polymerase still present in the PCR mixture. DNA polymerases
may alter the ends of the cleaved DNA and reduce the ligation yield.

If a restriction endonuclease requires special additives (e.g., SAM), reduce the amount of Water,
nuclease-free (#R0581) appropriately.

Cleavage Efficiency Close to the Termini of PCR Fragments

Some restriction enzymes cleave DNA poorly
when their recognition sites are located near the
end of a DNA strand. The following Table 1.21
presents activities of Fermentas restriction en-
zymes when their target sites are located close
to the end of a PCR product.

www.fermentas.com  www.fermentas.com/doubledigest

Experiments were performed as follows:

PCR primers were designed with 1-5 extra nucleotides at their 5’-end adjacent to the recognition site
for the restriction enzyme. The 5’-end was labeled with [*?P] by T4 Polynucleotide Kinase (#EK0031)
and these labeled primers were used in the PCR reaction. PCR products were purified with the DNA
Extraction Kit (#K0513), and precipitated with ethanol. DNA aliquots (0.5ug) were incubated with 10
units of restriction enzymes in its optimal buffer (40l) for 1 hour at the recommended temperature.
Reaction products were separated on 10% PAGE and the percentage of their cleavage was determined
using OptiQuant Image Analysis software.

(continued on next page)
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Table 1.21. Cleavage Efficiency Close to the Termini of PCR Fragments. & ™
Enzyme  bp from the recognition site to fragment end Enzyme  bp from the recognition site to fragment end Enzyme  bp from the recognition site to fragment end ‘. 8:‘.‘1
1 2 8 4 5) 4 ) 2 3 4 5| -
Aarl 20-50 g @
Aasl “

Aatll 0 0-20 20-50

Acc65!

Adel Eam1104I
Ajil Eam1105I
Alul Ecl136l1
Alw21l

Alw26I

Alw44l

Apal

BamHI Eco471ll
Baul

Benl

Bcell

Beul

Bfil

Bfml

Bful

Bgll 20-50

Bglll 0

Bme13901 20-50

BoxI 0 Eco0109I
Bpil

Bpu10l

Bpul1102|

BseDI

BseCl

BseJl

BseLl

BseMI

BseMII

BseNI

BseSlI Hinlll
BseXI Hin6l
Bsh12361 Hincll
Bsh1285I1 Hindlll
BshNI Hinfl
BshTI Hpall
Bsp68I Hphl
Bsp119I Hpys8lI
Bsp1201 HpyF3l
Bsp143l HpyF10VI
Bsp143ll Kpnl
Bsp14071 Kpn2l
BspLI KspAl
BspPI Lgul
BspTI Lwel
Bst1107I Mbil
BstXI Mbol

NmuCl 20-50
Notl 20-50

1

Pagl

Pasl

Paul

Pdil

Pdml

Pfel

Pfl23I11 0-20
Pfol 0
Ppu21l

Pscl 0
Psp5ll 0
Psp14061 0-20
Psul 0-20
Pstl 0-20
Psul 0-20
Psyl 0
Pvul 20-50
Pvull

Rsal

Sacl

Sall

Satl

Scal

Schl

Sdal

Sdul

Sfil

Sgsl

Smal

Smil

Smol

Smul

Ssil

Sspl

Taal

Tail

Tag! 0
Tasl 0
Tatl 0-20
Taul 20-50
Trull 0
Tsol 20-50

Bsu15l Mboll Van9ll 0

BsuRlI Misl 0-20 Vspl

Bvel Miul 20-50 W_
Cail Mnll 0 Xapl 20-50

Cfrl Mph1103! 20-50
Cfral Mspl 0-20
Cfr10l Mssl 20-50
Cfr13l Munl 20-50
Cfr42l Mval 0
Cpol Mval269l o

Cleavage efficiency
0%
0-20%
20-50%
I 50-100%

Note
* Incubation was performed for 16 hours.

Bulk quantities & custom formulations available on request

141



n
Ll
7))
<C
L
—
O
>
=
@)
)
=
Ll
=
o
|_
O
o
|_
n
L
o
i

142

J;’ Fermentas

LIFE SCIENCES

Fermentas Guide for Successful Digestions

Table 1.22. Fermentas Guide for Successful Digestions.

Problem Possible cause Recommended solution

No digestion
or incomplete
digestion

www.fermentas.com  www.fermentas.com/doubledigest

The DNA sample contains impurities that inhibit restric-
tion enzymes.

Some restriction enzymes cleave supercoiled plasmid
DNA with lower efficiency.

The DNA sequence context influences the efficiency
of digestion. Therefore, some DNA sites are cleaved
slowly, or they are not cleaved at all (for more details
see Site Preferences by Restriction Endonucleases
on p.130).

Some restriction enzymes, like Aarl, Bvel, Cfr10l,
Eam1104, Eco57I, EcoRll, Sfil, require at least two
target sites per DNA molecule for efficient cleavage
(for more details see Site Preferences by Restriction
Endonucleases on p.130).

Some restriction enzymes cleave DNA poorly, if the
recognition site is too close to the end of the DNA
molecule.

The recognition site for the restriction enzyme is not
present in the DNA molecule.

The DNA molecule is methylated at the site which
is recognized by a methylation-sensitive restriction
endonuclease.

Note

PCR products are NOT methylated when the PCR is
carried out with standard dNTPs and non-methylated
primers.

Restriction enzyme Dpnl was used to digest DNA
containing unmethylated targets.

Suboptimal reaction conditions.

To check if these contaminants inhibit restriction enzymes, digest the
control DNA. In parallel, digest your sample supplemented with the control
DNA.
= If PCR products are used directly after amplification, dilute the sample 3-fold
with the recommended buffer prior digestion (see p.140 for more details).
= |f DNA is purified using silica or resin suspensions, re-centrifuge your
sample (10min at 10,000rpm) to remove any remnant particles.
= Consider re-purification of the sample DNA.
Add more of the restriction enzyme (5-10u of restriction enzyme per 1ug
of DNA).

= Add 5-10u of restriction enzymes per 1ug of DNA.
 Try another isoschizomer (see Table 1.3 on pp.6-15).

= Evaluate the number of recognition sites per DNA molecule.

= If there is only one recognition site per DNA molecule, add an activator
DNA containing the same enzyme-specific recognition site (Fermentas
restriction enzymes such as Aarl (#ER1581) and Bvel (#ER1741) are
supplied with activating oligonucleotides).

= Refer to Tables 1.20 (p.139) and 1.21 (p.141) to check the effectiveness

of restriction endonucleases at the ends of DNA.

Consider direct cloning of your PCR product into Fermentas vec-

tors for blunt and TA cloning (GeneJET™ PCR Cloning Kit, #K1221 or

InsTAclone™ PCR Cloning Kit*, #K1213).

* Available in certain countries only.

Re-check the DNA sequence and cloning strategy.

1. Identify which type of DNA methylation can occur (see Digestion of Me-
thylated DNA on p.132).

2. Use the Tables 1.12-1.19 on pp.133-138 to check if methylation could
influence DNA digestion.

3. If methylation is the reason for impaired DNA cleavage, we suggest the
following:

— propagate your plasmid in E.coli dam-, dcm~ strain. (E.coli
GM2163 dam-, dcmr, strain is available for free upon request
under #M0099),

— use the REsearch™ engine on www.fermentas.com/research or
check the Fermentas catalog for availability of a restriction endo-
nuclease isoschizomer which is not sensitive to DNA methylation.

= If the cleavage site is not important for your experiment use other neo-

schizomer: Bsp143l or Mbol.

If the cleavage site must be retained, propagate your plasmid in  E.coli

dam’ strains.

Digest your DNA under the specific conditions indicated in the product’s

Certificate of Analysis (supplied with each enzyme).

Use the Fermentas buffer supplied with the restriction endonuclease.

Use additives where required.

Perform digestion at the optimal temperature; refer Table 1.10 on p.130

for data on the activity of thermophilic enzymes at 37°C.

= Ensure the volume of the reaction mixture was not reduced due to
evaporation during incubation; the resulting increase in salt concentra-
tion may reduce enzyme activity.

(continued on next page)
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Fermentas Guide for Successful Digestions

Table 1.22. Fermentas Guide for Successful Digestions.

Problem Possible cause Recommended solution

No digestion
or incomplete
digestion
(continued)

Atypical
cleavage pattern

Diffused DNA
zones, gel shift

The restriction enzyme has been diluted improperly.

The restriction enzyme was added to a reaction buffer
with low ionic strength in the absence of stabilizing
agents.

The glycerol concentration in the reaction mixture is
too high.

The DNA concentration in the reaction mixture is too
high or too low

The restriction enzyme has been inactivated due to
improper storage or handling.

Incomplete digestion of DNA (see p.123 for more
details).

Star (relaxed) activity of restriction enzyme (see p.131
for more details).

Some newly generated target sites in constructed DNA
were overseen.

If an atypical pattern of DNA digestion persists, the
restriction enzyme or buffer could be contaminated with
another restriction enzyme due to improper handling.
The sample DNA preparation is a mixture of two
different DNAs.

Contaminated substrate.

The enzyme was contaminated due to improper
handling.

Bacterial growth within the buffer(s).

Protein binding to the substrate DNA affects the elec-
trophoretic mobility of digestion products (gel shift).
Restriction endonucleases Aarl, Alol, Bdal, BspPI,
EcoRll, Eco571, Gsul, Taul, Tsol are particularly prone
to bind their substrate DNA.

= Never dilute enzyme in water or 10X reaction buffer.

= Avoid dilution in 1X reaction buffer in the absence of DNA.

= Dilute restriction enzymes with Fermentas Dilution Buffer (#B19).
Restriction enzymes diluted with this buffer are stable for at least 3-4
weeks at -20°C (for more information see p.123).

The restriction endonuclease should always be the last component added

to the reaction mixture.

= The glycerol concentration in the reaction mixture should not exceed 5%.
Thus, the volume of the restriction enzyme added to the mixture should
not exceed 1/10 of the total volume.

= Alw21l, Bpil, Bsp68l, BspTl, Eco32l, Eco91l, EcoRl, Hin6l, Hinfl,
Mph1103I, Mval269l and Ncol are especially sensitive to the high
glycerol concentration in the reaction mixture.

The optimal range of DNA concentration in the reaction mixture is
0.02-0.1pg/pl.

= Check the expiration date.

= Check if the enzyme has been stored at -20°C.

= Perform a digestion of control DNA.

Add more enzyme or prolong the incubation.

= Add less restriction enzyme (not more than 10u of restriction enzyme per
1pg DNA).

= Digest DNA in the recommended buffer.

= Ensure that the glycerol concentration in the reaction mixture does not

exceed 5%.

Shorten the incubation time.

Ensure the volume of the reaction mixture was not reduced due to

evaporation during incubation; the resulting increase in glycerol concen-

tration may cause star activity.

Recheck your DNA sequence and cloning strategy to identify all target
sites.

Use a new tube of enzyme or/and buffer.

Prepare non-contaminated DNA.

= Purify the DNA sample by phenol/chloroform extraction and ethanol
precipitation (see p.123).

= Perform two control reactions: one without a restriction enzyme and one
with another restriction enzyme.

= Use a new tube of enzyme.
= Verify enzyme activity with the substrate indicated in the product’s Cer-
tificate of Analysis.

= Use a new tube of buffer.
= Store all buffers at -20°C.

Use the 6X Loading Dye & SDS Solution (#R1151) for sample preparation or
heat the digested DNA in the presence of SDS prior to electrophoresis.

(continued on next page)

Bulk quantities & custom formulations available on request
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Table 1.22. Fermentas Guide for Successful Digestions.

Problem Possible cause Recommended solution

Low efficiency of Restriction enzyme is still active in the ligation mix- = Check the thermostability of the restriction enzyme in the product de-

restriction frag- | ture.
ment ligation

Restriction enzyme did not cut target sites situated
close to the DNA termini.

Restriction fragments with blunt ends are more dif-
ficult to ligate.

scription, Certificate of Analysis or Table 1.8 on pp.124-126.

Purify the digested DNA by phenol/chloroform extraction and ethanol
precipitation.

Refer to Tables 1.19 (p.139) and 1.20 (p.141) to check effectiveness of
DNA cleavage by restriction endonucleases close to the ends of DNA.
Consider direct cloning of your PCR product into Fermentas vec-
tors for blunt and TA cloning (GeneJET™ PCR Cloning Kit, #K1221 or
InsTAclone™ PCR Cloning Kit*, #K1213).

* Available in certain countries only.

Use 100-500u/ml of ligase for ligation (final concentration).

Add 10% of polyethylene glycol (supplied with ligase) to the reaction

mixture.

REsearch™ is a unique online tool designed to
assist in the selection of a Fermentas restriction
endonuclease(s) for your experiments using either
the enzyme name or the recognition sequence.
This tool also helps you to identify commercially
available isoschizomers and choose the optimal
buffer for double digestion. It also contains impor-
tant information regarding restriction enzyme
stability during prolonged incubations, conditions
for their thermal inactivation, and guidelines on
how to generate DNA ends, including cleavage

Newly Generated Recognition Sequences
Resulting from the Removal of a 3’-overhang and Self-ligation

Note

= [] denotes the enzymes that cleave the target both
before and after the ligation.

= Enzymes produced by Fermentas are shown in orange.

close to the termini of PCR products. Information
about new cleavage sites generated by ligation of
blunt or compatible sticky ends is also presented
together with data about the sensitivity of the
restriction enzymes to DNA methylation.

The REsearch™ tool is regularly updated to include
all neccessary information regarding the newly
discovered restriction enzymes.

Use REsearch™ at www.fermentas.com/research,
DoubleDigest™ at www.fermentas.com/doubledigest
to plan your experiments.

Single letter code

Restriction

Recognition sequence

R =GorA; H=ACorT,
Y =CorT, V =ACorG;
W =AorT, B =C,GorT,
M =AorC; D =AGorT,
K =GorT, N =G,A TorC
S =CorG;

Table 1.23. Newly Generated Recognition Sequences Resulting from the Removal of a 3’-overhang and Self-ligation.

Newly generated sequence

Restriction enzymes that cleave the newly generated

enzyme
Aasl

Adel

Bgll
Bsh1285I
Cail
Cfr42l
Eam1105I
Fsel
Hpy188I
Pacl

Pvul

Sdal

Sfil

Safl

Taal

GACNNNN.LNNGTC
CACNNN.GTG
GCCNNNNLNGGC
CGRY.LCG
CAGNNN..CTG
CCGCLGG
GACNNNLNNGTC
GGCCGGLCC
TCNLGA
TTAATLTAA
CGATLCG
CCTGCALGG
GGCCNNNNLNGGCC
GCGAT.CGC
ACNLGT

after reaction

recognition sequence

GACNNNNGTC BoxI

CACGTG Eco72l, Maell, Ppu21l, Tail
GCCNNGGC BseDlI

CGCG Bsh1236I

CAGCTG Alul, Cvidl, MspALll, Pvull
CCGG Hpall, Mspl

GACNNNNGTC BoxI

GGCC [BsuRl], [Cvidl]

TCGA Taq!

TTATAA Psil

CGCG Bsh1236I

CCGG Hpall, Mspl
GGCCNNGGCC BseDl, [BsuRl], [CviJl]
GCGCGC Bsh12361, Cac8l, Hhal, Hin6l, Paul
ACGT Maell, Tail

www.fermentas.com  www.fermentas.com/doubledigest
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REsearch™ is a unique online tool designed to
assist in the selection of a Fermentas restriction
endonuclease(s) for your experiments using either
the enzyme name or the recognition sequence.
This tool also helps you to identify commercially
available isoschizomers and choose the optimal
buffer for double digestion. It also contains impor-
tant information regarding restriction enzyme
stability during prolonged incubations, conditions
for their thermal inactivation, and guidelines on
how to generate DNA ends, including cleavage

Newly Generated Recognition Sequences
Resulting from the Fill-in of a 5’-overhang and Self-ligation

Restriction

Recognition sequence

Note

= Restriction enzymes that have degenerate recog-
nition sequences (i.e., recognize more than one
sequence) are indicated by an asterisk (*). Be aware
that these restriction endonucleases will cleave
sequences in addition to the one listed.

= []denotes the enzymes that cleave the target both
before and after the ligation.

= Enzymes produced by Fermentas are shown in orange.

fia]

Information on New Cleavage Sites

close to the termini of PCR products. Information
about new cleavage sites generated by ligation of
blunt or compatible sticky ends is also presented
together with data about the sensitivity of the
restriction enzymes to DNA methylation.

The REsearch™ tool is regularly updated to include
all neccessary information regarding the newly
discovered restriction enzymes.

Use REsearch™ at www.fermentas.com/research,

DoubleDigest™ at www.fermentas.com/doubledigest
to plan your experiments.

Single letter code

R =GorA; H=ACorT,
Y =CorT, V =ACorG
W =AorT, B =C,GorT,
M =AorC, D =AGorT,
K =GorT, N =G,A TorC
S =CorG;

Table 1.24. Newly Generated Recognition Sequences Resulting from the Fill-in of a 5’-overhang and Self-ligation.

enzyme
Acc65!
Aflli*

Aflll*

Aflli*

AfllI*
Alw44|
BamHI
BhvCl

Bcell

Benl

Benl*
Benl*

Bcul

BfmlI*

Bglll
Bme1390I
Bme13901*
Bme13901*
Bme13901*
Bme13901*
BpulOl*
BsaW!

BseYl
BshNI*
BshNI*
BshNI*
BshNI*
BshTlI
Bsp119I
Bsp120I
Bsp1407I
Bsp143|
BspTlI

BssKI
BssKI*

GLGTACC
ALCACGT
ALCATGT
ALCGCGT
ALCGTGT
GLTGCAC
GLGATCC
CCLTCAGC
TLGATCA
CClSGG
ccleee
ccleee
ALCTAGT
CLTGCAG
ALGATCT
CCLINGG
CClLAGG
ccleee
ccleee
cCcl166
CCLTCAGC
W.CCGGW
clceace
GLGCACC
Gleeeee
GLGTACC
GlGTGCC
ALCCGGT
TT.LCGAA
Gleeeee
TLGTACA
LGATC
CLTTAAG
LCCNGG
LCCAGG

Newly generated sequence Restriction enzymes that cleave the newly generated
after reaction recognition sequence

GGTACGTACC [Csp6l], Eco105I, Maell, Ppu21l, [Rsal], Tail
ACACGCACGT [Maell], [Tail]

ACATGCATGT BfrBI, [CviAll], [Fatl], [Hin1I1], HpyCH4V, Mph1103l, [Xcel]
ACGCGCGCGT [Bsh1236l], Cac8l, Hhal, Hinél, Paul

ACGTGCGTGT [Maell], [Tail]

GTGCATGCAC Cac8l, CviAll, Fatl, Hin1ll, [HpyCH4V], Pael, Xcel
GGATCGATCC [Bsp143l], [BspPI], Bsul5l, [Dpnl], [Mbol], Tag!
CCTCATCAGC [Mnl1]

TGATCGATCA [Bsp143l], Bsul5l, [Dpnl], [Mbol], Tag!

CCSSGG BseDI

CCCCGG [Benl], [Bme13901], BseDl, [BssKI], [Hpall], [Mspl]
CCGGGG [Benl], [Bme13901], BseDl, [BssKI], [Hpall], [Mspl]
ACTAGCTAGT Alul, Cvidl, [FspBI]

CTGCATGCAG Cac8l, CviAll, Fatl, Hin1ll, [HpyCH4V], Pael, Xcel
AGATCGATCT [Bsp143l], Bsul5l, [Dpnl], [Mbol], Tag!

CCNNGG BseDlI

CCAAGG BseDI, Eco130I

CCCCGG [Benl], [Bme13901], BseDl, [BssKI], [Hpall], [Mspl]
CCGGGG [Benl], [Bme13901], BseDl, [BssKI], [Hpall], [Mspl]
CCTTGG BseDI, Eco130I

CCTCATCAGC [Mnl1]

WCCGGCCGGW Bsh1285I, BsuRl, Cfrl, Cvidl, Eco52l, [Hpall], [Mspl]
CCCAGCCAGC [BseYI], Cac8l, Cvidl

GGCACGCACC Cac8l

GGCGCGCGCC Bsh12361, Cac8l, [Hhal], [Hin6l], Paul

GGTACGTACC [Csp6l], Eco105I, Maell, Ppu21l, [Rsal], Tail
GGTGCGTGCC Cac8l

ACCGGCCGGT Bsh1285I, BsuRl, [Cfr10l], Cfrl, Cvidl, Eco52l, [Hpall], [Mspl]
TTCGCGAA Bsh12361, Bsp68l, Hpy188lll

GGGCCGGCCC [BsuRl], Cac8I, Cfr10l, [Cfri3I], [Cvidl], Fsel, Hpall, Mspl, NgoMIV, Pdil
TGTACGTACA [Csp6l], Eco105I, Maell, Ppu21l, [Rsal], Tail

GATCGATC [Bsp143l], Bsul5l, [Dpnl], [Mbol], Tag!

CTTAATTAAG Pacl, Tasl, [Trull]

CCNGGCCNGG [Bme13901], [BssKI], BsuRl, CviJl

CCAGGCCAGG [Bme13901], [BssKI], BsuRl, CviJl, [EcoRIl], [Mval]

(continued on next page)
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Recognition sequence

Table 1.24. Newly Generated Recognition Sequences Resulting from the Fill-in of a 5’-overhang and Self-ligation.

Newly generated sequence

after reaction

Restriction enzymes that cleave the newly generated

enzyme

recognition sequence

BssKI* 1CCCG6 CCCGGCCCGG [Benl], [Bme13901], [BssKI], BsuRl, Cfr13l, Cvidl, [Hpall], [Mspl]
BssKI* 1CCGGG CCGGGCCGGG [Benl], [Bme13901], [BssKI], BsuRl, Cfr13l, Cvidl, [Hpall], [Mspl]
BssKI* LCCTGG CCTGGCCTGG [Bme13901], [BssKI], BsuRl, Cvidl, [EcoRlII], [Mval]
Bsulsl AT CGAT ATCGCGAT Bsh12361, Bsp68l, Hpy188lll
Btgl* CLCATGG CCATGCATGG BfrBl, [CviAll], [Fatl], [Hin1!l], HpyCH4V, Mph1103|
Btgl* ClCGCGG CCGCGCGCGG [Bsh12361], Cac8l, Hhal, Hin6l, Paul, [Ssil]
Cfriol RLCCGGY RCCGGCCGGY Bsh1285, BsuRl, [Cfr101], Cfrl, Cvidl, Eco52I, [Hpall], [Mspl]
Cfri3r* Glaeee GGCCGCCe [BsuRI], [Cvidl], Satl, Ssil, Taul
Cfri3r* GlGGCC GGGCGGCC [BsuRI], [Cvidl], Satl, Taul
& Cfral €lCCGGG CCCGGCCGGG [Benl], [Bme13901], Bsh12851, [BssKi], BsuRl, Cfrl, Cvidl, Eco521, [Hpall],
[Mspl]
2 Cfrl YLGGCCR YGGCCGGCCR [BsuRl], Cac8l, Cfr10l, [Cfrl], [Cvidl], Fsel, Hpall, Mspl, NgoMIV, Pdil
Ll Cpol* CGLGACCG CGGACGACCG Bsh1285I
d Cpol* CGLGTCCG CGGTCGTCCG Bsh1285I
S Cspél GLTAC GTATAC Bst11071, Hpy8lI, Xmil
= CviAll CLATG CATATG Ndel
o Ecol1301* CLCATGG CCATGCATGG BfrBl, [CviAll], [Fatl], [Hin1!l], HpyCH4V, Mph1103|
a Ecol1301* C.CTAGG CCTAGCTAGG Alul, Cvidl, [FspBI]
5 Eco52I ClGGCCG CGGCCGGCCG [Bsh12851], [BsuRl], Cac8l, Cfr10l, [Cfrl], [Cvidl], [Eco521], Fsel, Hpall,
— Mspl, NgoMIV, Pdil
®) Eco81l* CCLTCAGG CCTCATCAGG [Mnl]
= Eco88l CLYCGRG CYCGRYCGRG Bsh1285I
&) Eco88I* C.LCCGAG CCCGACCGAG Bsh1285I
o Eco88I* €lCCGGG CCCGGCCGGG [Benl], [Bme13901], Bsh12851, [BssKI], BsuRl, Cfrl, Cvidl, Eco521, [Hpall],
— [Mspl]
& Eco88I* CLTCGAG CTCGATCGAG Bsh1285I, Bsp143l, Dpnl, Mbol, Pvul, [Taq|]
o Eco88I* CLTCGGG CTCGGTCGGG Bsh1285I
. Eco91l GLGTNACC GGTNACGTNACC Maell, [Maelll], Tail
~ Eco91l* GLGTAACC GGTAACGTAACC Maell, [Maelll], Tail
Eco91l* GLGTCACC GGTCACGTCACC Ajil, Maell, [Maelll], [NmuCl], Tail
Eco91l* GLGTGACC GGTGACGTGACC [Hpht], Maell, [Maelll], [NmuCl], Tail
Eco91l* GLGTTACC GGTTACGTTACC Maell, [Maelll], Tail
Eco01091* RG.lGCCCY RGGCCGCCCY [BsuRI], [Cvidl], Satl, Ssil, Taul
Eco01091* RGGGCCY RGGGCGGCCY [BsuRI], [Cvidl], Satl, Taul
EcoRlI GLAATTC GAATTAATTC Pdml, [Tasl], Trull, Vspl
EcoRll LCCweGe CCWGGCCWGG [Bme13901], [BssKI], BsuRl, Cvidl, [EcoRIl], [Mval]
EcoRII* LCCAGG CCAGGCCAGG [Bme13901], [BssKI], BsuRl, Cvidl, [EcoRIl], [Mval]
EcoRII* LCCTGG CCTGGCCTGG [Bme13901], [BssKI], BsuRl, Cvidl, [EcoRII], [Mval]
Fatl LCATG CATGCATG BfrBl, [CviAll], [Fatl], [Hin1!l], HpyCH4V, Mph1103|
FspBl clTAG CTATAG Bfml
Hinll GRLCGYC GRCGCGYC Bsh1236l
Hinél Glecee GCGCGC Bsh12361, Cac8l, [Hhal], [Hin6l], Paul
Hindlll ALAGCTT AAGCTAGCTT [Alul], Bmtl, Cac8, [CviJl], FspBI, Nhel
Hpall C.lCGG CCGCGG BseDI, Bsh1236l, Btgl, Cfr421, MspAll, Ssil
Kasl GlGeeee GGCGCGCGCC Bsh12361, Cac8l, [Hhal], [Hin6l], Paul
Kpn2l T.LCCGGA TCCGGCCGGA Bsh1285l, BsuRl, Cfrl, Cvidl, Eco52l, [Hpall], [MspI]
Maell ALCGT ACGCGT Aflill, Bsh12361, Mlul
Maelll LGTNAC GTNACGTNAC Maell, [Maelll], Tail
Maelll* LGTAAC GTAACGTAAC Maell, [Maelll], Tail
Maelll* LGTCAC GTCACGTCAC Ajil, Maell, [Maelll], [NmuCl], Tail
Maelll* LGTGAC GTGACGTGAC Maell, [Maelll], [NmuCl], Tail
Maelll* LGTTAC GTTACGTTAC Maell, [Maelll], Tail
Mbol LGATC GATCGATC [Bsp143l], Bsul5l, [Dpnl], [Mbol], Tag!
Mlul ALCGCGT ACGCGCGCGT [Bsh12361], Cac8l, Hhal, Hin6l, Paul
Mspl ClCGG CCGCGG BseDI, Bsh12361, Btgl, Cfr42l, MspAll, Ssil
Munl CLAATTG CAATTAATTG [Tasl], Trull, Vspl
Mval CCLWGG CCWWGG BseDl, Eco130!
Mval* CCLAGG CCAAGG BseDlI, Eco130I
Mval* CClTGG CCTTGG BseDlI, Eco130I
Narl GGlCeee GGCGCGCC Bsh12361, Cac8l, [Hhal], [Hin6l], Paul, Sgsl
Ncol CLCATGG CCATGCATGG BfrBl, [CviAll], [Fatl], [Hin1!l], HpyCH4V, Mph1103|
NgoMIV Glceeee GCCGGCCGGC Bsh1285l, BsuRl, [Cac8l], [Cfr101], Cfrl, CviJl, Eco52I, [Hpall], [Mspl],
[NgoMIV], [Pdil]
Nhel GLCTAGC GCTAGCTAGC Alul, [Bmtl], [Cac8l], Cvidl, [FspBlI], [Nhel]
NmuCl LGTSAC GTSACGTSAC Maell, [Maelll], [NmuCl], Tail

(continued on next page)
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Table 1.24. Newly Generated Recognition Sequences Resulting from the Fill-in of a 5’-overhang and Self-ligation.
Newly generated sequence

after reaction

e

-

BN

1. RESTRICTION ENDONUCLEASES

Information on New Cleavage Sites ”
®

Restriction enzymes that cleave the newly generated
recognition sequence

NmuCI* LGTCAC GTCACGTCAC Ajil, Maell, [Maelll], [NmuCl], Tail

NmuCl* LGTGAC GTGACGTGAC Maell, [Maelll], [NmuCl], Tail

Notl GCLGGCCGC GCGGCCGGCCGC [Bsh12851], [BsuRl], Cac8l, Cfr10l, [Cfrl], [Cvidl], [Eco521], Fsel, Hpall,
Mspl, NgoMIV, Pdil, [Satl], [Ssil], [Taul]

Pagl TLCATGA TCATGCATGA BfrBI, [CviAll], [Fatl], [Hin1!l], HpyCH4V, Mph1103|

Pasl|* CCLCAGGG CCCAGCAGGG BseYl, EcoP15I

Paul GLCGCGC GCGCGCGCGC [Bsh12361], [Cac8I], [Hhal], [Hin6l], [Paul]

Pf23lI1 CLGTACG CGTACGTACG [Csp6l], Eco105I, Maell, [Pf23I1], Ppu21l, [Rsal], Tail

Pfol T.LCCNGGA TCCNGGCCNGGA [Bme13901], [BssKI], BsuRl, CviJl

Pfol* T.LCCAGGA TCCAGGCCAGGA [Bme13901], [BssKI], BsuRl, Cvidl, [EcoRII], [Mval]

Pfol* T.LCCCGGA TCCCGGCCCGGA [Benl], [Bme13901], [BssKI], BsuRl, Cfri3l, Cvidl, [Hpall], [Mspl]

Pfol* T.LCCGGGA TCCGGGCCGGGA [Benl], [Bme13901], [BssKI], BsuRl, Cfri3l, Cvidl, [Hpall], [Mspl]

Pfol* T.LCCTGGA TCCTGGCCTGGA [Bme13901], [BssKI], BsuRl, Cvidl, [EcoRII], [Mval]

Pscl ALCATGT ACATGCATGT BfrBI, [CviAll], [Fatl], [Hin1ll], HpyCH4V, Mph1103l, [Xcel]

Psp1406I AALCGTT AACGCGTT Afllll, Bsh12361, Mlul

PspXI VC.TCGAGB VCTCGATCGAGB Bsh1285I, Bsp143l, Dpnl, Mbol, Pvul, [Tagl]

Psul RLGATCY RGATCGATCY [Bsp143l], Bsul5l, [Dpnl], [Mbol], Tag!

Psyl GACNLNNGTC GACNNNNGTC BoxI

Psyl* GACN.LANGTC GACNAANGTC BoxI

Psyl* GACN.LCNGTC GACNCCNGTC BoxI

Psyl* GACN.LGNGTC GACNGGNGTC BoxI

Psyl* GACNLTNGTC GACNTTNGTC BoxI

Sall GLTCGAC GTCGATCGAC Bsh1285I, Bsp143l, Dpnl, Mbol, Pvul, [Taql]

SanDI* GGLGACCC GGGACGACCC [Faql]

Satl GCLNGC GCNNGC Cac8l

Satl* GCLAGC GCAAGC Cac8l

Satl* GClcGe GCCCGC Cac8l, Smul, [Ssil]

Satl* GCLGGC GCGGGC Cac8l

Satl* GCLTGC GCTTGC Cac8l

SexAl ALCCWGGT ACCWGGCCWGGT [Bme13901], [BssKI], BsuRl, Cvidl, [EcoRII], [Mval]

SexAl* ALCCAGGT ACCAGGCCAGGT [Bme13901], [BssKI], BsuRl, Cvidl, [EcoRII], [Mval]

SexAl* ALCCTGGT ACCTGGCCTGGT [Bme13901], [BssKI], BsuRl, Cvidl, [EcoRII], [Mval]

SgrAl CRLCCGGYG CRCCGGCCGGYG Bsh1285I, BsuRl, [Cfr10l], Cfrl, Cvidl, Eco52l, [Hpall], [Mspl]

Sgsl GGLCGCGCC GGCGCGCGCGCC [Bsh12361], [Cac8l], [Hhal], [Hin6l], [Paul]

Smol* CLTCGAG CTCGATCGAG Bsh1285I, Bsp143l, Dpnl, Mbol, Pvul, [Taql]

Smol* CLTTAAG CTTAATTAAG Pacl, Tasl, [Trull]

Ssil cleee CCGCGC Bsh12361, Hhal, Hinél, [Ssil]

Taq! T.LCGA TCGCGA Bsh12361, Bsp68l, Hpy188lll

Tasl LAATT AATTAATT [Tasl], Truil, Vspl

Tatl W.LGTACW WGTACGTACW [Cspé6l], Ecol105I, Maell, Ppu21l, [Rsal], Tail

Trull TLTAA TTATAA Psil

Tsel GlLCWGC GCWGCWGC [Satl], [Tsel]

Tsel* GLCAGC GCAGCAGC [BseXI], EcoP15I, [Satl], [Tsel]

Tsel* GLCTGC GCTGCTGC [Satl], [Tsel]

Vspl ATLTAAT ATTATAAT Psil

Xapl RUAATTY RAATTAATTY [Tasl], Trull, Vspl

Xbal TLCTAGA TCTAGCTAGA Alul, Cvidl, [FspBI]

Xhol CLTCGAG CTCGATCGAG Bsh1285I, Bsp143l, Dpnl, Mbol, Pvul, [Taql]

XmaJl CLCTAGG CCTAGCTAGG Alul, Cvidl, [FspBI]

Xmil* GT.LCGAC GTCGCGAC Bsh12361, Bsp68l, Hpy188lll

Xmil* GTLCTAC GTCTCTAC Alw26I

Bulk quantities & custom formulations available on request
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REsearch™ is a unique online tool designed to
assist in the selection of a Fermentas restriction
endonuclease(s) for your experiments using either
the enzyme name or the recognition sequence.
This tool also helps you to identify commercially
available isoschizomers and choose the optimal
buffer for double digestion. It also contains impor-
tant information regarding restriction enzyme
stability during prolonged incubations, conditions
for their thermal inactivation, and guidelines on
how to generate DNA ends, including cleavage

Newly Generated Recognition Sequences
Resulting from the Ligation of Blunt DNA Ends

First restriction

Second restriction

Note

= Restriction enzymes that have degenerate recog-
nition sequences (i.e., recognize more than one
sequence) are indicated by an asterisk (*). Be aware
that these restriction endonucleases will cleave
sequences in addition to the one listed.

= Enzymes produced by Fermentas are shown in orange.

close to the termini of PCR products. Information
about new cleavage sites generated by ligation of
blunt or compatible sticky ends is also presented
together with data about the sensitivity of the
restriction enzymes to DNA methylation.

The REsearch™ tool is regularly updated to include
all neccessary information regarding the newly
discovered restriction enzymes.

Use REsearch™ at www.fermentas.com/research,
DoubleDigest™ at www.fermentas.com/doubledigest
to plan your experiments.

Single letter code

R =GorA; H=ACorT,
Y =CorT, V =ACorG
W =AorT, B =C,GorT,
M =AorC, D =AGorT,
K =GorT, N =G,A TorC
S =CorG;

Table 1.25. Newly Generated Recognition Sequences Resulting from the Ligation of Blunt DNA Ends.

Restriction enzymes that cleave the

enzyme
Ajil* (CACLGTC)

Ajil* (GACLGTG)

Alul (AGLCT)

BrBI (ATGLCAT)

Bsh1236! (CG.LCG)

Bsp68I (TCGLCGA)

www.fermentas.com  www.fermentas.com/doubledigest

enzyme

Ecl13611 (GAGLCTC), Mbil* (CCGLCTC)

Ecol105! (TACLGTA), Ppu21i* (YACLGTA)
Eco72| (CACLGTG), Ppu21l* (YACLGTG)
Mbil* (GAGLCGG), MspA1l* (CMG..CGG)

Pdil (GCCLGGC)
Zral (GACLGTC)
Dpnl (GALTC)

Ecl13611 (GAGLCTC), Mbil* (CCGLCTC)
Eco105! (TACLGTA), Eco72l (CACLGTG), Ppu21l* (YACLGTA), Ppu21i* (YACLGTG)
Eco4 711l (AGCLGCT), FspAl* (RTGCLGCAC), FspAl* (RTGCLGCAT), Nshl (TGCLGCA)

Ehel (GGCLGCC)

Mbil* (GAGLCGG), MspA1l* (CMGCGG)

Pdil (GCCLGGC)
Zral (GACLGTC)
Bst11071 (GTALTAC)

newly generated recognition sequence
Mnll

Maell, Ppu21l, Tail

Eco72l, Maell, Ppu21l, Tail
Hpall, Mspl

BceAl

Ajil, Maell, Tail

Hinfl

Mnll

Maell, Tail

Csel

Csel, Hinll

Hpall, Mspl

BceAl

Aatll, Hinll, Maell, Tail, Zral
Cspél, Rsal

BsuRI (GGLCC), Cvidi* (RGLCC), Eco1471 (AGGLCCT), Eco47IIl (AGCLGCT), Mis! (TGGLCCA) Cvidl
Cvidl* (RGLCT), Ecl13611 (GAGLCTC), Mbil* (CCGLCTC), MspALl* (CMG.L.CTG), Pvull (CAGLCTG)  Alul, Cvill

Eco32| (GATLATC)
Ehel (GGCLGCC)
Bst1107I (GTALTAC)

Bsp143l, Dpnl, Mbol
BsuRl, Cvidl
Cspél, Rsal

Dral (TTTLAAA), HinclI* (GTYLAAC), KspAl (GTTLAAC), Mss! (GTTTLAAAC), Smil (ATTTLAAAT)  TspDTI

Eco32| (GATLATC)

Bsp143l, Dpnl, Mbol

Eco47IIl (AGCLGCT) Cvidl

Ehel (GGCLGCC) BsuRI, Cvill
HpyCH4V (TG..CA) HpyCH4V

Bsp68| (TCGLCGA), Mbil* (GAGL.CGG), MspAll* (CMG.LCGG) Bsh1236l

Bst11071 (GTALTAC) Cspél, Rsal

Eco32| (GATLATC) Bsp143l, Dpnl, Mbol
Eco47IIl (AGCLGCT) Cvidl

Ehel (GGCLGCC) BsuRI, Cvill
Bsh1236 (CGLCG), Mbil* (GAGLCGG), MspAll* (CMG.CGG) Bsh1236l

Bst1107I (GTALTAC) Cspél, Rsal

Dral (TTTLAAA), HinclI* (GTY-LAAC), KspAl (GTTLAAC), Mss| (GTTTLAAAC), Rsal (GTLAC), Taql

Scal (AGTLACT), Smil (ATTTLAAAT), Sspl (AATLATT)

Eco32| (GATLATC) Bsp143l, Dpnl, Mbol, Tag|
Eco47IIl (AGCLGCT) Cvidl

Ehel (GGCLGCC) BsuRI, Cvill

(continued on next page)
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First restriction
enzyme

Second restriction
enzyme

¥

Restriction enzymes that cleave the
newly generated recognition sequence

Hincll* (GTYLGAC) Hpy188!
Bst1107! (GTALTAC) Alul (AGLCT), BfrBI (ATGLCAT), Bsh1236! (CGLCG), Bsp68 (TCGLCGA), BsuRI (GGLCC), Cspél, Rsal
Cvidl* (RGLCC), Cvidl* (RGLCT), Ecl13611 (GAGLCTC), Eco147 (AGGLCCT), HpyCH4V (TGLCA),
Mbil* (CCGLCTC), Mbil* (GAGLCGG), Mls| (TGGL.CCA), MspAL* (CMGLCGG),
MspAL* (CMG..CTG), Pvull (CAGLCTG)
Eco4 711l (AGCLGCT) Alul, Cvidl
Ehel (GGCLGCC) Cvidl
HinclI* (GTYLAAC), KspAl (GTTLAAC) Hpys|
Hincll* (GTYLGAC) Hpy8I, Xmil
Rsal (GTLAC), Scal (AGTLACT) Maell
Sspl (AATLATT) Tasl
BsuRI (GG.L.CC) Alul (AGLCT), CvidI* (RGLCT), Ecl13611 (GAGLCTC), Eco4 711l (AGCLGCT), Mbil* (CCGLCTC), Cvidl
MspAL* (CMG..CTG), Pvull (CAGLCTG)
Bst1107! (GTALTAC) Cspél, Rsal
CvidI* (RGLCC), Eco1471 (AGGLCCT), Mls| (TGGL.CCA) BsuRI, Cvidl

Eco32! (GATLATC)

Bsp143l, BspPI, Dpnl, Mbol

Ehel (GGCLGCC)

BsuRlI, Cfr13l, Cvidl

FspAl* (RTGCLGCAC) BseSl, Sdul
Hincl1* (GTYLGAC) Fagql
Cvid* (AGLCY) Alul (AGLCT), Ecl13611 (GAGLCTC), Mbil* (CCGLCTC), MspALl* (CMGLCTG), Pvull (CAGLCTG)  Alul, Cvidl
Bst11071 (GTALTAC) Cspél, Rsal
BsuRI (GGLCC), Eco1471 (AGGLCCT), Eco4 711l (AGCLGCT), Mls| (TGGL.CCA) Cvidl
Eco32l (GATLATC) Bsp143l, Dpnl, Mbol
Ehel (GGCLGCC) BsuRI, Cvill
Cvidi* (GGLCY) Alul (AGLCT), Ecl13611 (GAGLCTC), Eco4711l (AGCLGCT), Mbil* (CCGLCTC), MspAll* (CMGLCTG), Cvidl
Pvull (CAGLCTG)
Bst11071 (GTALTAC) Cspél, Rsal
BsuRI (GGLCC), Eco1471 (AGGLCCT), Mls! (TGGLCCA) BsuRI, Cvidl
Eco32! (GATLATC) Bsp143l, BspPI, Dpnl, Mbol
Ehel (GGCLGCC) BsuRl, Cfr13l, Cvidl
FspAl* (RTGCLGCAC) BseSl, Sdul
Hincl1* (GTYLGAC) Fagql
Dpnl (GALTC) Ajil* (CACLGTC), Zral (GACLGTC) Hinfl, Plel, Schl
Ecl13611 (GAGCTC), Mhil* (CCGLCTC) Hinfl
Eco32 (GATLATC) Hinfl, Pfel
Eco4 711l (AGCLGCT) Alul, Cvidl
Ehel (GGCLGCC) Cvidl
FspAl* (RTGCLGCAC) Alw21l, Sdul
Sspl (AATLATT) Tasl
Dral (TTTLAAA) Bsp68I (TCGL.CGA) Tagl
FspAl* (RTGCLGCAC), FspAl* (RTGCLGCAT), Nshl (TGCLGCA) HpyCH4V
Hincl1* (GTYLAAC), KspAl (GTTLAAC), Psil (TTALTAA) Trull
Mss| (GTTTLAAAC), Smil (ATTTLAAAT) Dral, Trull
Ecl1361l (GAGLCTC)  Alul (AGLCT), Cvidi* (RGLCT), MspAll* (CMGLCTG), Pvull (CAG.CTG) Alul, Cvidl
Bst1107! (GTALTAC) Cspél, Rsal
BsuRI (GGLCC), CvidI* (RGLCC), Eco147] (AGGLCCT), Eco47Ill (AGCLGCT), Mis! (TGGLCCA) Cvidl
Dpnl (GALTC) Hinfl, Plel, Schl
Eco32| (GATLATC) Bsp143l, Dpnl, Mbol
Ehel (GGCLGCC) BsuRI, Cvill
Mbil* (CCGLCTC) Alul, Alw21l, Cvidl, Ecl136l1, Eco24l,
Sacl, Sdul
Ecol105| (TACLGTA)  Ajil* (CACLGTC), Zral (GACLGTC) Maell, Tail
Ajil* (GACLGTG), Eco72! (CACLGTG), Ppu21l* (YACLGTG) Maell, Ppu21l, Tail
Ecl13611 (GAGCTC), Mhil* (CCGLCTC) Mnll
Mbil* (GAGLCGG), MspAll* (CMG..CGG) Hpall, Mspl
Pdil (GCCLGGC) BeeAl
Ppu21/* (YACLGTA) Eco105l, Maell, Ppu21l, Tail
Eco1471 (AGGLCCT)  Alul (AGLCT), Cvid* (RGLCT), Ecl13611 (GAGLCTC), Eco4 711l (AGCLGCT), Mbil* (CCGLCTC), Cvidl
MspAL* (CMG..CTG), Pvull (CAGLCTG)
Bst11071 (GTALTAC) Cspél, Rsal
BsuRI (GG.CC), Cvidi* (RGL.CC), Ms| (TGGL.CCA) BsuRI, Cvidl

Eco32! (GATLATC)

Bsp143l, BspPI, Dpnl, Mbol

Ehel (GGCLGCC)

BsuRlI, Cfr13l, Cvidl

FspAl* (RTGCLGCAC)

BseSl, Sdul

Hincll* (GTYLGAC)

Faql

(continued on next page)
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First restriction

enzyme
Eco32| (GATLATC)
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Table 1.25. Newly Generated Recognition Sequences Resulting from the Ligation of Blunt DNA Ends.

Second restriction
enzyme

Alul (AGLCT), BfrBI (ATGL.CAT), Bsh12361 (CGLCG), BsuRI (GG..CC), Cvidi* (RGLCC),

Cuidl¥ (RGLCT), Ecl13611 (GAGLCTC), Eco1471 (AGGLCCT), HpyCHAV (TGLCA), Mbil* (CCG.LCTC),
Mbil* (GAGL.CGG), MIs! (TGGLCCA), MspALI* (CMG..CGG), MspALI* (CMG..CTG), Pvull (CAGLCTG)

Restriction enzymes that cleave the
newly generated recognition sequence

Bsp143l, Dpnl, Mbol

Bsp68I (TCGL.CGA)

Bsp143l, Dpnl, Mbol, Tag|

Dpnl (GALTC) Hinfl, Pfel
FspAl* (RTGCLGCAC), Nsbl (TGCLGCA) HpyCH4V
FspAl* (RTGCLGCAT) BfrBl, HpyCH4V, Mph1103|
Psil (TTALTAA) Trull
Eco47lI1 (AGCLGCT)  Alul (AGLCT), BfrBI (ATGL.CAT), Bsh12361 (CGL.CG), Bsp68I (TCGLCGA), BsuRI (GGL.CC), Cvidl
CviJl* (RGLCC), Cvidi* (RGLCT), Eco1471 (AGGLCCT), HpyCHAV (TGLCA), Mls| (TGGLCCA),
MspAll* (CMG.CTG), Pvull (CAGLCTG)
Bst11071 (GTALTAC), Dpnl (GALTC), Psil (TTALTAA) Alul, Cvidl
Ecl13611 (GAGLCTC), Mbil* (CCGLCTC) Cvidl, Mnll
Eco32| (GATLATC) Lwel
Ehel (GGCLGCC) Bsp143ll, Hhal, Hin6l
FspAl* (RTGCLGCAC), FspAl* (RTGCLGCAT), Nshl (TGCLGCA) Hhal, Hinél
Mbil* (GAGLCGG), MspALI* (CMG..CGG) Cvidl, Hpall, Mspl
Pdil (GCCLGGC) Satl, Taul
Srfl (GCCCLGGGC) Cacsl
Eco72| (CACLGTG)  Ajil* (CACLGTC), Zral (GACLGTC) Ajil, Maell, Tail
Ajil* (GACLGTG), Ppu21I* (YACLGTG) Eco721, Maell, Ppu21, Tail
Ecl1361l (GAG.CTC), Mbil* (CCG.LCTC) Mnll
Ecol105! (TACLGTA), Ppu21i* (YACLGTA) Maell, Ppu21l, Tail
Mbil* (GAGLCGG), MspALI* (CMG..CGG) Hpall, Mspl
Pdil (GCCLGGC) BeeAl
Ehel (GGCLGCC) Ajil* (CACLGTC), Zral (GACLGTC) Hindl
Alul (AGLCT), BfrBI (ATG.LCAT), Bsh12361 (CG.CG), Bsp68I (TCGLCGA), Cvidl* (RGLCT), BsuRI, Cvidl
HpyCH4V (TGL.CA), MspAll* (CMG.LCTG), Pvull (CAGLCTG)
Bst1107] (GTALTAC), Dpnl (GALTC), Psil (TTALTAA) Cvidl
BsuRI (GGLCC), CvidI* (RGLCC), Eco1471 (AGGLCCT), Mls| (TGGL.CCA) BsuRI, Cfr13l, Cvidl
Ecl13611 (GAGLCTC), Mbil* (CCGLCTC) BsuRlI, CviJl, Mnll
Eco32| (GATLATC) Lwel
Eco47IIl (AGCLGCT) Bsp143ll, Hhal, Hin6l
FspAl* (RTGCLGCAC), FspAl* (RTGCLGCAT), Nshl (TGCLGCA) Hhal, Hinél
Mbil* (GAGLCGG), MspAll* (CMG..CGG) BsuRl, CviJl, Hpall, Mspl
Pdil (GCCLGGC) Satl, Taul
Srfl (GCCCLGGGC) Cac8l
FspAl* (ATGCLGCAY) Dral (TTTLAAA), Hincli* (GTY-LAAC), KspAl (GTTLAAC), Mss| (GTTTLAAAC), Rsal (GTLAC), HpyCH4V
Scal (AGTLACT), Smil (ATTT.LAAAT)
Ecl1361l (GAG.CTC), Mbil* (CCGLCTC) Mnll
Eco32| (GATLATC) BfrBl, HpyCH4V, Lwel, Mph1103|
Eco47lll (AGCLGCT), Ehel (GGCLGCC) Hhal, Hin6l
Mbil* (GAGLCGG), MspALl* (CMG..CGG) Hpall, Mspl
Nsbl (TGCLGCA) Hhal, Hin6l, Nsbl
Pdil (GCCLGGC) Satl, Taul
Srfl (GCCCLGGGC) Cacsl
Sspl (AATLATT) BfrBI, HpyCH4V, Mph1103|
FspAl* (GTGCLGCAY) BsuRI (GGL.CC), Cvidi* (RGLCC), Eco1471 (AGGLCCT), Mis! (TGGLCCA) BseS|, Sdul
Dpnl (GALTC) Alw21l, Sdul
Dral (TTTLAAA), Hincll* (GTY-LAAC), KspAl (GTTLAAC), Mss| (GTTTLAAAC), Smil (ATTTLAAAT),  HpyCH4V
Sspl (AATLATT)
Ecl1361l (GAGLCTC), Mbil* (CCG.LCTC) Mnll
Eco32| (GATLATC) HpyCH4V, Lwel
Eco47lll (AGCLGCT), Ehel (GGCLGCC) Hhal, Hin6l
Mbil* (GAGLCGG), MspALl* (CMG..CGG) Hpall, Mspl
Nsbl (TGCLGCA) Hhal, Hin6l, Nsbl
Pdil (GCCLGGC) Satl, Taul

Rsal (GTLAC), Scal (AGTLACT)

Alw21l, Alw44l, BseSl, Hpy8l, HpyCHA4V,
Sdul

Srfl (GCCCLGGGC) Cacsl
Hincll* (GTCLRAC)  Bsp68I (TCGLCGA) Hpy188!

Bst11071 (GTALTAC) Hpy8I, Xmil

Dpnl (GALTC) Alw26!

Ecl13611 (GAGLCTC), Mbil* (CCGLCTC) Mnll

KspAl (GTTLAAC) Hincll, Hpy8l

www.fermentas.com  www.fermentas.com/doubledigest
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First restriction

enzyme

1. RESTRICTION ENDONUCLEASES

Information on New Cleavage Sites @

Table 1.25. Newly Generated Recognition Sequences Resulting from the Ligation of Blunt DNA Ends.

Second restriction
enzyme

e

o,

Restriction enzymes that cleave the
newly generated recognition sequence

Mbil* (GAGLCGG), MspALI* (CMG.LCGG) Hpall, Mspl
Rsal (GTLAC), Scal (AGTLACT) Maelll, NmucCl
Hincll* (GTTLRAC)  Bsp68I (TCGLCGA) Tagl
Bst1107| (GTALTAC) Hpys|
Dral (TTTLAAA), Mss| (GTTTLAAAC), Psil (TTALTAA), Smil (ATTTLAAAT) Trull
FspAl* (RTGCLGCAC), FspAl* (RTGCLGCAT), Nshl (TGCLGCA) HpyCH4V
KspAl (GTTLAAC) Hincll, Hpy8I, KspAl, Truil
Rsal (GTLAC), Scal (AGTLACT) Maell
HpyCHAV (TGLCA)  BfrBI (ATGLCAT) HpyCH4V
Bst1107! (GTALTAC) Cspél, Rsal
Eco32l (GATLATC) Bsp143l, Dpnl, Mbol
Eco4 711l (AGCLGCT) Cvidl
Ehel (GGCLGCC) BsuRI, Cvill
KspAl (GTTLAAC)  Bsp68I (TCGLCGA) Taq|
Bst1107! (GTALTAC) Hpys!
Dral (TTTLAAA), Mss| (GTTTLAAAC), Psil (TTALTAA), Smil (ATTTLAAAT) Trull
FspAl* (RTGCLGCAC), FspAl* (RTGCLGCAT), Nshl (TGCLGCA) HpyCH4V
Hincll* (GTYLAAC) Hincll, Hpy8I, KspAl, Truil
Hincll* (GTYLGAC) Hincll, Hpy8l
Rsal (GTLAC), Scal (AGTLACT) Maell
Mbil* (CCGLCTC)  Ajil* (CACLGTC), Ajil* (GACLGTG), Eco105! (TACLGTA), Eco72I (CACLGTG), Hpall, Mspl
FspAl* (RTGCLGCAC), FspAl* (RTGCLGCAT), Hincll* (GTY.LGAC), Nshl (TGCLGCA),
Ppu21l* (YACLGTA), Ppu21i* (YACLGTG), Zral (GACLGTC)
Alul (AGLCT), BfrBI (ATGLCAT), BsuRI (GG.LCC), Cvidi* (RGLCC), Cvidi* (RGLCT), Ssil
Eco147| (AGGLCCT), HpyCHAV (TGLCA), Mls| (TGGL.CCA)
Bsh12361 (CGLCG), Bsp68I (TCGLCGA) Bsh1236l, Ssil
Bst1107! (GTALTAC) Cspél, Rsal
Ecl13611 (GAGLCTC) Mbil, Ssil
Eco32l (GATLATC) Bsp143l, Dpnl, Mbol
Eco47I1l (AGCLGCT) Cvidl, Hpall, Msp!

Ehel (GGCLGCC)

BsuRl, CviJl, Hpall, Mspl

MspALl* (CMG.LCGG) BseDI, Bsh12361, Btgl, Cfr421, MspAll,
Ssil
MspA1l* (CMGLCTG), Pvull (CAG.LCTG) MspA1l, Ssil

Pdil (GCCLGGC)

Bcnl, Bme1390I, BssKI, Hpall, Mspl

Smal (CCCLGGG), Srfl (GCCCLGGGC)

Benl, Bme1390I, BseDl, BssKl, Hpall,

Mspl
Mbil* (GAGLCGG)  Alul (AGLCT), Cvidi* (RGLCT), MspAll* (CMGLCTG), Pvull (CAG.CTG) Alul, Cvidl
Bst1107! (GTALTAC) Cspél, Rsal
BsuRI (GGLCC), CvidI* (RGLCC), Eco147] (AGGLCCT), Eco47IIl (AGCLGCT), Mis! (TGGLCCA) Cvidl
Dpnl (GALTC) Hinfl, Plel, Schl
Ecl13611 (GAGLCTC) Alul, Alw21l, Cvidl, Ecl136l1, Eco24l,
Sacl, Sdul
Eco32| (GATLATC) Bsp143l, Dpnl, Mbol
Ehel (GGCLGCC) BsuRI, Cvill
Mis| (TGGLCCA) Alul (AGLCT), Cvidi* (RGLCT), Ecl13611 (GAGLCTC), Eco47I1I (AGCLGCT), Mbil* (CCGLCTC), Cvidl
MspAll* (CMG.CTG), Pvull (CAG.LCTG)
Bst11071 (GTALTAC) Cspél, Rsal
BsuRI (GGLCC), CvidI* (RGLCC), Eco147] (AGGLCCT) BsuRI, Cvil

Eco32! (GATLATC)

Bsp143l, BspPI, Dpnl, Mbol

Ehel (GGCLGCC)

BsuRlI, Cfr13l, Cvidl

FspAl* (RTGCLGCAC) BseSl, Sdul

Hincl1* (GTYLGAC) Fagql
MspALl* (CAGLCKG)  Alul (AGLCT), Cvidi* (RGLCT), Ecl1361l (GAGLCTC), Mbil* (CCGLCTC) Alul, Cvidl

Bst11071 (GTALTAC) Cspél, Rsal

BsuRI (GGLCC), CvidI* (RGLCC), Eco147] (AGGLCCT), Eco47Ill (AGCLGCT), Mis! (TGGLCCA) Cvidl

Eco32l (GATLATC) Bsp143l, Dpnl, Mbol

Ehel (GGCLGCC) BsuRI, Cvill

Mbil* (GAGLCGG) MspA1l

Pvull (CAGLCTG) Alul, Cvidl, MspAll, Pvull
MspALl* (CCGLCKG)  Ajil* (CACLGTC), Ajil* (GACLGTG), Eco105! (TACLGTA), Eco72! (CACLGTG), Hpall, Mspl

FspAl* (RTGCLGCAC), FspAl* (RTGCLGCAT), Hincll* (GTY.LGAC), Nshl (TGCLGCA),

Ppu21l* (YACLGTA), Ppu21l* (YACLGTG), Zral (GACLGTC)

Alul (AGLCT), BfrBI (ATGLCAT), BsuRI (GG.LCC), Cvidi* (RGLCC), Cvidi* (RGLCT), Ssil

Eco1471 (AGGL.CCT), HpyCHAV (TG.L.CA), Mis| (TGG..CCA)

(continued on next page)

Bulk quantities & custom formulations available on request
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Table 1.25. Newly Generated Recognition Sequences Resulting from the Ligation of Blunt DNA Ends.

Second restriction
enzyme

Bsh12361 (CGLCG), Bsp68! (TCGLCGA)

Restriction enzymes that cleave the
newly generated recognition sequence

Bsh1236l, Ssil

Bst1107! (GTALTAC) Cspé6l, Rsal

Ecl1361l (GAG.CTC), Mbil* (CCGLCTC) Mbil, Ssil

Eco32| (GATLATC) Bsp143l, Dpnl, Mbol
Eco47IIl (AGCLGCT) Cvidl, Hpall, Mspl

Ehel (GGCLGCC)

BsuRlI, CviJl, Hpall, Mspl

Mbil* (GAGCGG)

BseDl, Bsh12361, Btgl, Cfr421, MspAll,
Ssil

Pdil (6CCLGGC)

Bcnl, Bme1390I, BssKI, Hpall, Mspl

Pvull (CAG.CTG) MspAll, Ssil
Smal (CCCLGGG), Srfl (GCCCLGGGC) Benl, Bme13901, BseDl, BssKI, Hpall,
Mspl

Mss| (GTTTLAAAC)  Bsp68l (TCGLCGA) Taq|
Dral (TTTLAAA), Smil (ATTTLAAAT) Dral, Trull
FSpAI* (RTGCLGCAC), FspAl* (RTGCLGCAT), Nsbl (TGCLGCA) HpyCH4V
Hincll* (GTYLAAC), KspAl (GTTLAAC), Psil (TTALTAA) Trull
Rsal (GTLAC), Scal (AGTLACT) Hpy8l

Nsb! (TGCLGCA) Dral (TTTLAAA), HinclI* (GTY-LAAC), KspAl (GTTLAAC), Mss| (GTTTLAAAC), Rsal (GTLAC), HpyCH4V
Scal (AGTLACT), Smil (ATTTLAAAT), Sspl (AATLATT)
Ecl13611 (GAGLCTC), Mbil* (CCGLCTC) Mnll
Eco32| (GATLATC) HpyCH4V, Lwel
Eco47IIl (AGCLGCT), Ehel (GGCLGCC) Hhal, Hin6l
FSpAI* (RTGCLGCAC), FspAl* (RTGCLGCAT) Hhal, Hin6l, Nsbl
Mbil* (GAGLCGG), MspAll* (CMG..CGG) Hpall, Mspl
Pdil (GCCLGGC) Satl, Taul
Srfl (GCCCLGGGC) Cacl

Pdil (GCCLGGC) Dpnl (GALTC), Ecl13611 (GAGLCTC), Mbil* (CCGLCTC) Mnll
Eco32| (GATLATC) Becl
EcoA47IIl (AGCLGCT), Ehel (GGCLGCC), FspAl* (RTGCLGCAC), FspAl* (RTGCLGCAT), Satl, Ssil, Taul

Nshl (TGCLGCA)

Mbil* (GAG.CGG), MspALI* (CMG..CGG), Smal (CCCLGGG), Srfl (GCCCGGGC)

Bcenl, Bme1390I, BssKl, Hpall, Mspl

Ppu21l* (CACLGTR)  Ajil* (CACLGTC), Zral (GACLGTC) Ajil, Maell, Tail
Ajil* (GACLGTG), Eco72! (CACLGTG) Eco721, Maell, Ppu21, Tail
Ecl1361l (GAG.CTC), Mbil* (CCGLCTC) Mnll
Ecol105! (TACLGTA) Maell, Ppu21l, Tail
Mbil* (GAGLCGG), MspALl* (CMG..CGG) Hpall, Mspl
Pdil (GCCLGGC) BceAl
Ppu21l* (TACLGTR)  Ajil* (CACLGTC), Zral (GACLGTC) Maell, Tail
Ajil* (GACLGTG), Eco72! (CACLGTG) Maell, Ppu21l, Tail
Ecl1361l (GAG.CTC), Mbil* (CCGLCTC) Mnll
Ecol105! (TACLGTA) Eco105l, Maell, Ppu21l, Tail
Mbil* (GAGLCGG), MspALI* (CMG..CGG) Hpall, Mspl
Pdil (GCCLGGC) BceAl
Psil (TTALTAA) Dral (TTTLAAA), Eco32! (GATLATC), Hincll* (GTYLAAC), KspAl (GTTLAAC), Mss| (GTTTLAAAC),  Truil
Rsal (GTLAC), Scal (AGT-LACT), Smil (ATTT-LAAAT)
Eco47IIl (AGCLGCT) Alul, Cvidl
Ehel (GGCLGCC) Cvidl
Sspl (AATLATT) Tasl, Trull
Pvull (CAGLCTG)  Alul (AGLCT), Cvidi* (RG.LCT), Ecl1361l (GAGLCTC), Mbil* (CCGLCTC) Alul, Cvidl
Bst11071 (GTALTAC) Cspél, Rsal
BsuRI (GGLCC), CvidI* (RGLCC), Eco147] (AGGLCCT), Eco47IIl (AGCLGCT), Mis! (TGGLCCA) Cvidl
Eco32| (GATLATC) Bsp143l, Dpnl, Mbol
Ehel (GGCLGCC) BsuRI, Cvill
Mbil* (GAGLCGG), MspALI* (CMG..CGG) MspALl
MspAll* (CMG.CTG) Alul, Cvidl, MspA1l, Pvull
Rsal (GTLAC) Bsp68! (TCGLCGA) Taq|
Bst11071 (GTALTAC), Hincll* (GTY-LAAC), KspAl (GTTLAAC) Maelll
Ecl13611 (GAGLCTC), Mbil* (CCGLCTC) Alw26l

FspAl* (RTGCLGCAC) Alw211, Alw44l, BseSl, Hpy8!, HpyCH4V,
Sdul

FspAl* (RTGCLGCAT), Nsbl (TGCLGCA) HpyCH4V

Hincll* (GTYLGAC) Maelll, NmuCl

Mss| (GTTTLAAAC) Hpys|

Psil (TTALTAA) Trull

Scal (AGTLACT) Cspél, Rsal

www.fermentas.com  www.fermentas.com/doubledigest

www.fermentas.com/research

(continued on next page)
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Table 1.25. Newly Generated Recognition Sequences Resulting from the Ligation of Blunt DNA Ends.

First restriction Second restriction Restriction enzymes that cleave the
enzyme enzyme newly generated recognition sequence
Scal (AGTLACT) Bsp68I (TCGLCGA) Taq|
Bst1107! (GTALTAC), Hincll* (GTY-LAAC), KspAl (GTTLAAC) Maelll
Ecl13611 (GAGLCTC), Mbil* (CCGLCTC) Alw261
FspAl* (RTGCLGCAC) Alw211, Alw44l, BseSl, Hpy8l, HpyCHAV,
Sdul
FspAl* (RTGCLGCAT), Nshl (TGCLGCA) HpyCH4V
Hincl1* (GTYLGAC) Maelll, NmuCl
Mss| (GTTTLAAAC) Hpys|
Psil (TTALTAA) Trull
Rsal (GTLAC) Cspél, Rsal
Smal (CCCLGGG)  Dpnl (GALTC), Ecl13611 (GAGLCTC), Mbil* (CCGLCTC) Mnll
Eco32! (GATLATC) Becl
Eco4 711l (AGCLGCT), Ehel (GGCLGCC), FspAl* (RTGCLGCAC), FspAl* (RTGCLGCAT), Smul, Ssil
Nsbl (TGCLGCA)
Mbil* (GAGLCGG), MspA1l* (CMG..CGG) Benl, Bme13901, BseDl, BssKI, Hpall,
Mspl
Pdil (GCCLGGC) Benl, Bme1390, Bsskl, Hpall, Mspl
Srfl (GCCCLGGGC) Benl, Bme1390I, BseDl, BssKI, Cfrl,
Eco88I, Hpall, Mspl, Smal
Smil (ATTTLAAAT)  Bsp68I (TCGLCGA) Taq|
Dral (TTTLAAA), Mss| (GTTTLAAAC) Dral, Truill
FspAl* (RTGCLGCAC), FspAl* (RTGCLGCAT), Nshl (TGCLGCA) HpyCH4V
Hincll* (GTYLAAC), KspAl (GTTLAAC), Psil (TTALTAA) Trull
Srfl (GCCCLGGGC)  Dpnl (GALTC), Ecl13611 (GAGLCTC), Mbil* (CCGLCTC) Mnll
Eco32| (GATLATC) Becl
Eco4 711l (AGCLGCT), Ehel (GGCLGCC), FspAl* (RTGCLGCAC), FspAl* (RTGCLGCAT), Cac8l, Smul, Ssil
Nsbl (TGCLGCA)
Mbil* (GAGLCGG), MspA1l* (CMG..CGG) Benl, Bme13901, BseDl, BssKI, Hpall,
Mspl
Pdil (GCCLGGC) Benl, Bme13901, Bsskl, Hpall, Mspl
Smal (CCCLGGG) Benl, Bme1390I, BseDl, BssKI, Cfrl,
Eco88I, Hpall, Mspl, Smal
Sspl (AATLATT) Bsp68! (TCGLCGA) Taq|
Bst1107! (GTALTAC), Dpnl (GALTC) Tasl
FspAl* (RTGCLGCAC), Nshl (TGCLGCA) HpyCH4V
FspAl* (RTGCLGCAT) BfrBI, HpyCH4V, Mph1103|
Psil (TTALTAA) Tasl, Trull
Zral (GACLGTC) Ajil* (CACLGTC) Aatll, Hinll, Maell, Tail, Zral
Ajil* (GACLGTG), Eco105I (TACLGTA), Eco72I (CACLGTG), Ppu21l* (YACLGTA), Maell, Tail
Ppu21l* (YACLGTG)
Dpnl (GALTC) Hinfl
Ecl13611 (GAGLCTC), Mbil* (CCGLCTC) Mnll
Eco47I1l (AGCLGCT), FspAl* (RTGCLGCAC), FspAl* (RTGCL.GCAT), Nshl (TGCLGCA) Csel
Ehel (GGCLGCC) Csel, Hinll
Mbil* (GAGLCGG), MspA1l* (CMG..CGG) Hpall, Mspl
Pdil (GCCLGGC) BeeAl

Bulk quantities & custom formulations available on request
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REsearch™ is a unique online tool designed to
assist in the selection of a Fermentas restriction
endonuclease(s) for your experiments using either
the enzyme name or the recognition sequence.
This tool also helps you to identify commercially
available isoschizomers and choose the optimal
buffer for double digestion. It also contains impor-
tant information regarding restriction enzyme
stability during prolonged incubations, conditions
for their thermal inactivation, and guidelines on
how to generate DNA ends, including cleavage

Newly Generated Recognition Sequences
Resulting from the Ligation of Protruding Compatible DNA Ends

First restriction
enzyme

Aatll (GACGT.C)
Acc65! (GLGTACC)
Afllir* (ALCATGT)
Afllir (ALCGCGT)
Afllir* (ALCGTGT)
Alw211* (GAGCALC)

Alw211* (GAGCT..C)

Alw211* (GTGCALC)

Alw211* (GTGCT.C)
Alw44l (GLTGCAC)
Apal (GGGCC.C)

BamHI (GLGATCC)
Bbel (GGCGCLC)
Bell (TLGATCA)
Boul (ALCTAGT)

Bfml* (CLTGCAG)
Bolll (ALGATCT)

BsaWl* (AL CCGGW)

www.fermentas.com  www.fermentas.com/doubledigest

Note

* Restriction enzymes that have degenerate recog-
nition sequences (i.e., recognize more than one
sequence) are indicated by an asterisk (*). Be aware
that these restriction endonucleases will cleave
sequences in addition to the one listed.

close to the termini of PCR products. Information
about new cleavage sites generated by ligation of
blunt or compatible sticky ends is also presented
together with data about the sensitivity of the
restriction enzymes to DNA methylation.

The REsearch™ tool is regularly updated to include
all neccessary information regarding the newly
discovered restriction enzymes.

Use REsearch™ at www.fermentas.com/research,
DoubleDigest™ at www.fermentas.com/doubledigest
to plan your experiments.

Single letter code

R =GorA; H=ACorT,
Y =CorT, V =ACorG;
W =AorT, B =C,GorT,
M =AorC; D =AGorT,
K =GorT, N =G,A TorC
S =CorG;

= Enzymes produced by Fermentas are shown in orange.

Table 1.26. Newly Generated Recognition Sequences Resulting from the Ligation of Protruding Compatible DNA Ends.

Second restriction
enzyme

Tail (ACGT.)
BshNI* (GLGTACC)

Bsp1407! (TLGTACA), Pf23Il (CLGTACG), Tatl* (W.L.GTACA), Tatl* (W.LGTACT)

Btgl* (CL.CATGG), Eco1301* (CLCATGG), Fatl (L CATG), Ncol (CL.CATGG), Pag! (TL.CATGA)
Pscl (ALCATGT)

Btgl* (CLCGCGG)

Mlul (ALCGCGT)

Paul (GLCGCGC), Sgs! (GGLCGCGCC)

Bigl* (C.CGTGG)

Sdul* (GAGCALC)

Eco241* (GAGCT.C), Sacl (GAGCT..C), Sdul* (GAGCT..C)

BseSI* (GTGCALC), Sdul* (GTGCALC)

Mph1103I (ATGCALT)

Pstl (CTGCALG), Sdal (CCTGCALGG)

Sdul* (GTGCTLC)

Bfml* (C/TGCAG)

BseSI* (GGGCCLC), Eco241* (GBGCC..C), Sdul* (GGGCCLC)

Bell (TLGATCA), Bsp143I (LGATC), Mbol (LGATC)
Bolll (ALGATCT), Psul* (RLGATCT)
Psul* (RLGATCC)

Bsp143I1* (RGCGC.LC)

Bsp143I1* (RGCGCLT)

BamHI (GLGATCC), Bylll (ALGATCT), Bsp143I (LGATC), Mbol (LGATC), Psul* (RLGATCC),
Psul* (RLGATCT)

Eco1301* (CLCTAGG), Nhel (GLCTAGC), Xbal (TLCTAGA), XmaJl (CLCTAGG)
Alw44l (GLTGCAC)

BamHI (GLGATCC), Psul* (RLGATCC)

Bell (TLGATCA), Bsp143I (LGATC), Mbol (LGATC)

Psul* (RLGATCT)

BshTI (ALCCGGT), Cfr101* (RL.CCGGT), SgrAl* (CRLCCGGTG)

Cfr10/* (RL.CCGGC), NgoMIV (GLCCGGC), SgrAl* (CR.L.CCGGCE)

Cfrol (CLCCGGG), Ecossl* (CLCCGGE)

www.fermentas.com/research

Restriction enzymes that cleave the

newly generated recognition sequence
Maell, Tail

Acc65l, BshNI, BspLl, Cspé6l, Kpnl,
Rsal

Csp6l, Rsal

CviAll, Fatl, Hin1l|

Afllll, CviAll, Fatl, Hin11l, Pscl, Xcel
Bsh1236I

Afllll, Bsh12361, Mlul

Bsh1236l, Hhal, Hin6l

Maell, Tail

Alw21l, Sdul

Alul, Alw21l, CviJl, Ecl136l11, Eco24l,
Sacl, Sdul

Alw21l, Alw44l, BseSl, Hpy8l, HpyCH4V,
Sdul

HpyCH4V

Bsgl, HpyCH4V

Alw21l, Sdul

Bsgl, HpyCH4V

Apal, BseSl, Bsp120l, BspLl, BsuRl,
Cfr13l, CviJl, Eco24l, Sdul

Bsp143l, BspPI, Dpnl, Mbol
Bsp143l, BspPI, Dpnl, Mbol, Psul
BamHI, Bsp143l, BspLl, BspPlI, Dpnl,
Mbol, Psul

Bbel, BshNI, Bsp143ll, BspLl, Ehel,
Hhal, Hinll, Hinél, Kasl, Narl
Bsp143ll, Hhal, Hinél

Bsp143l, Dpnl, Mbol

FspBlI

HpyCH4V

Bsp143l, Dpnl, Mbol, Psul

Bsp143l, Dpnl, Mbol

Bglll, Bsp143l, Dpnl, Mbol, Psul

BsaWl, BshTl, Cfr10l, Hpall, Mspl

Cfr10l, Hpall, Mspl

Bcnl, Bme1390I, BssKI, Hpall, Mspl
(continued on next page)
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Table 1.26. Newly Generated Recognition Sequences Resulting from the Ligation of Protruding Compatible DNA Ends.

Second restriction
enzyme

Kpn2! (TLCCGGA)

[

>
f,"’_ »

Restriction enzymes that cleave the
newly generated recognition sequence

BsaWl, Hpall, Mspl

BsaWI* (TLCCGGW)  BshTI (ALCCGGT), Cfr101* (RL.CCGGT), SgrAl* (CRLCCGGTG) BsaWl, Hpall, Mspl
Cfr101* (RLCCGGC), NgoMIV (GL.CCGGC), SgrAl* (CRLCCGGCG) Hpall, Mspl
Cfr9l (CL.CCGGG), Ecossl* (CL.CCGGE) Benl, Bme13901, BssKI, Hpall, Mspl
Kpn2! (TLCCGGA) BsaW!, Hpall, Hpy188lll, Kpn2l, Mspl
BseSI* (GGGCALC)  Sdul* (GGGCALC) BseS|, Sdul
BseSI* (GGGCCLC)  Apal (GGGCCLC), Eco24I* (GGGCC.LC), Sdul* (GGGCC.LC) Apal, BseSl, Bsp120l, BspLl, BsuRl,
Cfrl3l, Cvidl, Eco24l, Sdul
BseSI* (GTGCALC)  Alw211* (GTGCALC), Sdul* (GTGCA.LC) Alw211, Alw44l, BseSl, Hpy8l, HpyCH4V,
Sdul
Mph1103I (ATGCALT) HpyCH4V
Pstl (CTGCALG), Sdal (CCTGCALGG) Bsgl, HpyCH4V
BseSI* (GTGCCLC)  Sdul* (GTGCCLC) BseS|, Sdul
Bsh1285* (CGAT.LCG) Pacl (TTAATTAA) Trull

Pvul (CGATLCG), Sgfl (GCGAT.LCGC)

Bsh1285I, Bsp143l, Dpnl, Mbol, Pvul

BshNI* (GLGCGCC)  Kasl (GLGCGCC) Bbel, BshNI, Bsp143ll, BspLl, Ehel,
Hhal, Hinl1l, Hinél, Kasl, Narl
BshNI* (GLGTACC)  Acc65l (GLGTACC) Acc65l, BshNI, BspLlI, Cspél, Kpnl,
Rsal
Bsp1407| (TLGTACA), Pfl23I1 (CLGTACG), Tatl* (WLGTACA), Tatl* (WLGTACT) Cspél, Rsal

BshTI (ALCCGGT)

BsaWI* (W-LCCGGA), Kpn2! (TLCCGGA)

BsaWl, Hpall, Mspl

BsaWI* (W.LCCGGT), Cfr101* (RL.CCGGT), SgrAl* (CRL.CCGGTG)

BsaWl, BshTl, Cfr10l, Hpall, Mspl

Cfr101* (RLCCGGC), NgoMIV (GLCCGGC), SgrAl* (CRLCCGGCG)

Cfr10l, Hpall, Mspl

Cfr9l (CL.CCGGE), Ecossl* (CL.CCGGE)

Bcnl, Bme1390I, BssKl, Hpall, Mspl

Bsp119] (TTLCGAA)

Bsul5! (ATLCGAT), Taql (TL.CGA), Xmil* (GTLCGAC)

Taql

Bsp120! (GLGGCCC)

Cfrl* (YLGGCCA), Cfrl* (YLGGCCG), Eco52! (CLGGCCG)

BsuRl, Cfr13l, Cvidl

Not! (GCLGGCCGE)

BsuRl, Cfr13l, CviJl, Satl, Ssil, Taul

Bsp1407| (TLGTACA)

Acc65l (GLGTACC), BshNI* (GLGTACC), P23 (CLGTACG)

Cspél, Rsal

Tatl* (WLGTACA)

Bsp1407I1, Cspé6l, Rsal, Tatl

Tatl* (WLGTACT)

Cspél, Rsal, Tatl

Bsp143! (LGATC)

BamHI (GLGATCC), Bell (TLGATCA), Bglll (ALGATCT), Mbol (LGATC), Psul* (RLGATCC),
Psul* (RLGATCT)

Bsp143l, Dpnl, Mbol

Bspl143I1* (AGCGCLY)

Bbel (GGCGC.C)

Bsp143ll, Hhal, Hinél

Bsp143II* (GGCGCLY)

Bbel (GGCGCLC)

Bbel, BshNI, Bsp143ll, BspLl, Ehel,
Hhal, Hinll, Hinél, Kasl, Narl

BspTl (CLTTAAG)

Smol* (CLTTAAG)

BspTI, Smol, Trull

Bsul5l (ATLCGAT)  Bspl19l (TTLCGAA), Taql (TLCGA), Xmil* (GTLCGAC) Tagl

Btgl* (C.CACGG) AflllI* (ALCACGT) Maell, Tail

Btgl* (C.CATGG) AflllI* (ALCATGT), Fatl (LCATG), Pagl (TL.CATGA), Pscl (ALCATGT) CviAll, Fatl, Hinll!
Ecol1301* (CLCATGG), Ncol (CLCATGG) BseDI, Btgl, CviAll, Eco130l, Fatl, Hin1ll,

Ncol

Btgl* (CLCGCGG) AflllI* (ALCGCGT), Mlul (ALCGCGT) Bsh12361, Ssil
Paul (GLCGCGC), Sgs! (GGLCGCGCC) Bsh12361, Hhal, Hinél, Ssil

Cfr10l* (ALCCGGY)  BsaWI* (W..CCGGA), Kpn2! (TL.CCGGA) BsaWl, Hpall, Mspl
BsaWI* (W.LCCGGT), BshT! (ALCCGGT), SgrAl* (CRLCCGGTG) BsaWl, BshTl, Cfr10l, Hpall, Mspl
Cfr9l (CL.CCGGG), Ecossl* (CL.CCGGE) Benl, Bme13901, BssKI, Hpall, Mspl
NgoMIV (GL.CCGGC), SgrAl* (CRLCCGGCG) Cfr10l, Hpall, Mspl

Cfr10l* (GLCCGGY)  BsaWI* (W.LCCGGA), Kpn2! (TL.CCGGA) Hpall, Mspl

BsaWI* (W.LCCGGT), BshT! (ALCCGGT), SgrAl* (CRL.CCGGTG)

Cfr10l, Hpall, Mspl

Cfr9l (CL.CCGGG), Ecossl* (CL.CCGGE)

Bcnl, Bme1390I, BssKl, Hpall, Mspl

NgoMIV (GL.CCGGC), SgrAl* (CRLCCGGCG)

Cac8l, Cfr10l, Hpall, Mspl, NgoMIV, Pdil

Cfr42! (CCGCLGG)

Bsh12851* (CGGCLCG)

Ssil

Cfr9l (CLCCGGE)

BsaW/I* (W..CCGGA), BsaWI* (W..CCGGT), BshTI (ALCCGGT), Cfr101* (RLCCGGC),
Cfri01* (RLCCGGT), Kpn2! (TLCCGGA), NgoMIV (GLCCGGC), SgrAi* (CRLCCGGCE),
SgrAl* (CRL.CCGGTG)

Bcenl, Bme1390I, BssKl, Hpall, Mspl

Eco88I* (CLCCGGE)

Benl, Bme1390I, BseDl, BssKl, Cfrl,
Eco88l, Hpall, Mspl, Smal

Cfrl* (CLGGCCR) Bsp120! (GLGGCCC) BsuRI, Cfr13l, Cvidl
Eco52! (CLGGCCE) Bsh1285I, BsuRl, Cfrl, CviJl, Eco52I
Notl (GCLGGCCGC) Bsh1285I, BsuRl, Cfrl, Cvidl, Eco52l,
Satl, Ssil, Taul
Cfrl* (TLGGCCR) Bsp120! (GLGGCCC) BsuRI, Cfr13l, Cvidl
Eco52! (CLGGCCE) BsuRI, Cfrl, Cvidl
Notl (GCLGGCCGC) BsuRl, Cfrl, Cvidl, Satl, Ssil, Taul
Cpol* (CGLGACCG)  Ecod7I* (GLGACC), Psp5II* (RGLGACCT) Cfr13l, Eco47!

(continued on next page)
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Table 1.26. Newly Generated Recognition Sequences Resulting from the Ligation of Protruding Compatible DNA Ends.

Second restriction

Restriction enzymes that cleave the

enzyme

Cpol* (CGLGTCCE)

Eco130/* (CLCATGG)

Eco130/* (CLCTAGG)

Eco241* (GAGCC.LC)
Eco241* (GAGCT.LC)

Eco241* (GGGCCLC)

Eco241* (GGGCTL.C)
Eco47I* (GLGACC)

Eco47I* (GLGTCC)

Eco52! (CLGGCCG)

Eco88l* (CLCCGGE)

Eco88I* (CLTCGAG)

ECoRI (GLAATTC)

EcoRII* (LCCAGG)
EcoRII* (LCCTGG)
Fatl (LCATG)

Hinll* (GALCGYC)

Hinll* (GGLCGYC)

Hinlll (CATG.)
Hinél (GLCGC)
Hpall (CLCGG)
Kasl (G GCGCC)

Kpn2! (TL.CCGGA)

Maell (ALCGT)
Mbol (LGATC)

Mlul (ALCGCGT)
Mph1103| (ATGCALT)
Mspl (CLCGG)

Munl (CLAATTG)
Narl (GG..CGCC)

www.fermentas.com  www.fermentas.com/doubledigest

enzyme

Psp5I1* (RGLGACCC), SanDI* (GG GACCC)

Eco47I* (GLGTCC), Psp5II* (RGLGTCCT)

Psp5l1* (RGLGTCCC), SanDI* (GGLGTCCC)

Afllii* (ALCATGT), Fatl (LCATG), Pag| (T.L.CATGA), Pscl (ALCATGT)
Bigl* (CLCATGG), Ncol (CLCATGG)

Bcul (ALCTAGT), Nhel (GL.CTAGC), Xbal (T.|CTAGA)
XmaJl (CLCTAGG)

Sdul* (GAGCC..C)

Alw21I* (GAGCT.LC), Sacl (GAGCT.LC), Sdul* (GAGCT..C)

Apal (GGGCC.LC), BseSI* (GGGCCLC), Sdul* (GGGCC..C)

Sdul* (GGGCTLC)

Cpol* (CGLGACCG), Psp5I1* (RGLGACCT)
Psp5I1* (RGLGACCC), SanDI* (GG GACCC)
Cpol* (CGLGTCCG), Psp5II* (RGLGTCCT)
Psp5l1* (RGLGTCCC), SanDI* (GGLGTCCC)
Bsp120! (GLGGCCC)

CfrI* (YLGGCCA)

CfrI* (YLGGCCG)

Not! (GCLGGCCGC)

BsaW!* (W..CCGGA), BsawI* (W.L.CCGGT), BshT! (ALCCGGT), Cfr101* (RLCCGGC),
Cfri01* (RLCCGGT), Kpn2! (TLCCGGA), NgoMIV (GLCCGGC), SgrAr (CRLCCGGCE),
SgrAl* (CR.CCGGTG)

Cfral (CLCCGGE)

PspXI* (VCL TCGAGC), PspXI* (VCL TCGAGG), PspXI* (VCLTCGAGT), Smol* (CLTCGAG),
Xhol (CLTCGAG)

Sall (GLTCGAC)

Munl (CLAATTG), Tas! (LAATT)

Xapl* (RLAATTC)

Xapl* (RLAATTT)

SexAl* (ALCCAGGT)

SexAl* (AL.CCTGGT)

AfllI* (ALCATGT), Btgl* (CLCATGG), Eco1301* (CLCATGG), Ncol (CLCATGG), Pag! (TLCATGA),
Pscl (AL.CATGT)

Hin6! (GLCGC), Ssil* (CLCGC)

Maell (ALCGT), Psp1406! (AALCGTT)

Narl (GG..CGCC)

Hin6! (GLCGC), Ssil* (CLCGC)

Narl (GG.CGCC)

Pael (GCATG.C), Xcel* (RCATG.LC), Xcel* (RCATGLT)

Hinl1* (GRLCGCC), Narl (GGLCGCC), Ssil* (CLCGC)

Hin1I* (GRLCGCC), Hin6l (GL.CGC), Narl (GGL.CGCC), Ssil* (CLCGC)
Mspl (CLCGG), Ssil* (GLCGG)

BshNI* (GLGCGCC)

BsaWI* (W.LCCGGA)

BsaW!I* (W-LCCGGT), BshTI (ALCCGGT), Cfr101* (RLCCGGT), SgrAl* (CRLCCGGTG)

Cfr10/* (RLCCGGC), NgoMIV (GL.CCGGC), SgrAl* (CRL.CCGGCE)

Cfrol (CLCCGGG), Ecoss|* (CLCCGGE)

Hinl1* (GRLCGTC), Psp1406 (AALCGTT)

BamHI (GLGATCC), Bell (TLGATCA), Bglll (ALGATCT), Bsp143I (LGATC), Psul* (RLGATCC),
Psul* (RLGATCT)

Afll (ALCGCGT)

Btgl* (CLCGCGO)

Paul (6LCGCGC), Sgs! (GGLCGCGCC)

Alw21I* (GTGCALC), BseSI* (GTGCALC), Pstl (CTGCALG), Sdal (CCTGCALGG), Sdul* (GTGCA..C)

Hin1I* (GRLCGCC), Hin6l (GL.CGC), Narl (GGL.CGCC), Ssil* (CLCGC)
Hpall (CLCGG), Ssil* (GLCGG)

EcoR| (GLAATTC), Tas| (LAATT), Xapl* (RLAATTC), Xap!* (RLAATTT)
Hinl1* (GRLCGCC)

www.fermentas.com/research

newly generated recognition sequence

BspLl, Cfr13l, Eco47l
Cfr13l, Eco47I
BspLl, Cfr13l, Eco47l
CviAll, Fatl, HinlI
BseDI, Btgl, CviAll, Eco130l, Fatl, Hinlll,
Ncol

FspBlI

BseDI, Eco130I, FspBI, XmaJl

Cvidl, Eco24l, Sdul

Alul, Alw21l, Cvidl, Ecl13611, Eco24l,
Sacl, Sdul

Apal, BseSl, Bsp120I, BspLlI, BsuRl,
Cfr13l, CviJl, Eco24l, Sdul

Cvidl, Eco24l, Sdul

Cfr13l, Eco47I

BspLl, Cfr13l, Eco47l

Cfr13l, Eco47I

BspLl, Cfr13l, Eco47l

BsuRl, Cfr13l, Cvidl

BsuRl, Cfrl, Cvidl

Bsh1285I, BsuRl, Cfrl, Cvidl, Eco52I
Bsh1285I, BsuRl, Cfrl, CviJl, Eco52l,
Satl, Ssil, Taul

Benl, Bme1390I, BssKl, Hpall, Mspl

Benl, Bme1390I, BseDl, BssKI, Cfrl,
Eco88I, Hpall, Mspl, Smal
Eco88l, Smol, Tagl, Xhol

Taql

Tasl

EcoRl, Tasl, Xapl

Tasl, Xapl

Bme1390I, BssKl, EcoRlII, Mval
Bme1390I, BssKl, EcoRlII, Mval
CviAll, Fatl, Hin1ll

Csel

Maell, Tail

Csel, Hinll

Hhal, Hinél

Bbel, BshNI, Bsp143ll, BspLl, Ehel,
Hhal, Hinll, Hin6l, Kasl, Narl

CviAll, Fatl, HinlI

Hhal, Hinél

Ssil

Hpall, Mspl

Bbel, BshNI, Bsp143ll, BspLl, Ehel,
Hhal, Hinll, Hin6l, Kasl, Narl

BsaWl, Hpall, Hpy188lll, Kpn2l, Mspl
BsaWl, Hpall, Mspl

Hpall, Mspl

Bcnl, Bme1390I, BssKl, Hpall, Mspl
Maell, Tail

Bsp143l, Dpnl, Mbol

Afllll, Bsh12361, Mlul

Bsh1236I

Bsh12361, Hhal, Hin6l

HpyCH4V

Ssil

Hpall, Mspl

Tasl

Bbel, BshNI, Bsp143ll, BspLl, Ehel,
Hhal, Hinll, Hin6l, Kasl, Narl

(continued on next page)
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Table 1.26. Newly Generated Recognition Sequences Resulting from the Ligation of Protruding Compatible DNA Ends.

Second restriction
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Restriction enzymes that cleave the
newly generated recognition sequence

Hin1l* (GRLCGTC) Hinil
Hin6l (GLCGC), Ssil* (CLCGC) Hhal, Hin6l
Ncol (CLCATGG) AflllI* (ALCATGT), Fatl (LCATG), Pagl (TL.CATGA), Pscl (ALCATGT) CviAll, Fatl, Hin1ll

Btgl* (CL.CATGG), Eco1301* (CLCATGG)

BseDI, Btgl, CviAll, Eco130l, Fatl, Hinlll,
Ncol

NgoMIV (GLCCGGC)

BsaWI* (W-LCCGGA), Kpn2! (TLCCGGA)

Hpall, Mspl

BsaWI* (W.L.CCGGT), BshTI (ALCCGGT), Cfr101* (RL.CCGGT), SgrAl* (CRLCCGGTG)

Cfr10l, Hpall, Mspl

Cfr101* (RLCCGGC), SgrAl* (CR.LCCGGCG)

Cac8l, Cfr10l, Hpall, Mspl, NgoMIV, Pdil

(
Cfr9l (CL.CCGGG), Ecossl* (CL.CCGGE)

Bcnl, Bme1390I, BssKl, Hpall, Mspl

Nhel (GL.CTAGC)

Beul (ALCTAGT), Eco1301* (CLCTAGG), Xbal (TL.CTAGA), XmaJl (CLCTAGG)

FspBlI

Not! (GCLGGCCGC)

Bsp120! (GLGGCCC)

BsuRl, Cfr13l, CviJl, Satl, Taul

Cfrl* (YLGGCCA)

BsuRl, Cfrl, Cvidl, Satl, Taul

Cfri* (YLGGCCG), Eco521 (CLGGCCE)

Bsh1285I, BsuRl, Cfrl, CviJl, Eco52I,

Satl, Taul
Pacl (TTAAT L TAA) Bsh1285/* (CGAT.LCG), Pvul (CGAT..CG), Sgfl (GCGATLCGC) Trull
Pael (GCATG..C) Hinlll (CATG.) CviAll, Fatl, Hin1ll
Xcel* (RCATG..C) Cac8l, CviAll, Fatl, Hin1ll, Pael, Xcel
Xcel* (RCATGLT) CviAll, Fatl, HinIl, Xcel
Pag| (TLCATGA) Afllii* (ALCATGT), Bigl* (CL.CATGG), Eco1301* (CLCATGG), Fatl (L.CATG), Ncol (CLCATGG), CviAll, Fatl, Hin11l
Pscl (ALCATGT)
Pas|* (CCLCAGGG)  Tsel* (GLCAGC) BseYl

Paul (G1CGCGC)

AflllI* (ALCGCGT), Btgl* (CLCGCGG), Mlul (ALCGCGT)

Bsh12361, Hhal, Hin6l

Sgs! (GGLCGCGCC)

Bsh1236l, Cac8l, Hhal, Hin6l, Paul

PfI2311 (CLGTACG)

Acc65! (GLGTACC), BshNI* (GLGTACC), Bsp1407! (TLGTACA), Tatl* (WL GTACA), Tatl* (WLGTACT) Cspél, Rsal

Pscl (ALCATGT)

AflllI* (ALCATGT)

Afllll, CviAll, Fatl, Hin1ll, Pscl, Xcel

Btgl* (CL.CATGG), Eco1301* (CL.CATGG), Fatl (LCATG), Ncol (CLCATGG), Pagl (TLCATGA)

CviAll, Fatl, Hin1l!

Pspl1406 (AALCGTT)

Hin1l* (GRLCGTC), Maell (ALCGT)

Maell, Tail

Psp5I1* (AGLGACCY)

Cpol* (CGLGACCG), Eco47I* (GLGACC)

Cfr13l, Eco47I

SanDI* (GG GACCC) BspLl, Cfr13l, Eco471, Eco0109I, Psp5ll
Psp5II1* (AGLGTCCY) Cpol* (CGLGTCCG), Eco47I* (GLGTCC) Cfr13l, Eco47!

SanDI* (GGL.GTCCC) BspLl, Cfr13l, Eco47l1, Eco0109I, Psp5ll
Psp5l1* (GGLGACCY) Cpol* (CGLGACCG), Ecoa7I* (GLGACC) BspLlI, Cfr13l, Eco47l, Fagl

SanDI* (GGLGACCC) BspLl, Cfr13l, Eco47l, Eco0109I, Faql,

Psp5ll, SanDI

Psp5l1* (GGLGTCCY)

Cpol* (CGLGTCCG), Eco47I* (GLGTCC)

BspLlI, Cfr13l, Eco47I

SanDI* (GG.LGTCCC)

BspLl, Cfr13l, Eco47l1, Eco0109I,

Psp5ll, SanDI
PspXI* (ACLTCGAGB) Eco88I* (CLTCGAG), Smol* (CLTCGAG), Xhol (CLTCGAG) Eco88l, Smol, Tagl, Xhol
Sall (GLTCGAC) Tagl
PspXI* (CCLTCGAGB) Eco88I* (CLTCGAG), Smol* (CLTCGAG), Xhol (CLTCGAG) Eco88I, Mnll, Smol, Tagl, Xhol
Sall (GLTCGAC) Mnll, Taq|
PspXI* (GCLTCGAGB) Eco88I* (CLTCGAG), Smol* (CLTCGAG), Xhol (CLTCGAG) Eco88l, Smol, Tagl, Xhol
Sall (GLTCGAC) Tagl
Pst| (CTGCALG) Alw211* (GTGCALC), BseSI* (GTGCALC), Mph1103I (ATGCALT), Sdul* (GTGCALC) HpyCH4V

Sdal (CCTGCALGG)

Bfml, HpyCH4V, Pstl

Psul* (ALGATCY)

BamHI (GLGATCC)

Bsp143l, Dpnl, Mbol, Psul

Bell (TLGATCA), Bsp1431 (LGATC), Mbol (LGATC)

Bsp143l, Dpnl, Mbol

Bolll (ALGATCT)

Bglll, Bsp143l, Dpnl, Mbol, Psul

Psul* (GLGATCY)

BamHI (GLGATCC)

BamHlI, Bsp143l, BspLl, BspPI, Dpnl,
Mbol, Psul

Bell (TLGATCA), Bsp1431 (LGATC), Mbol (LGATC)

Bsp143l, BspPI, Dpnl, Mbol

Bolll (ALGATCT)

Bsp143l, BspPI, Dpnl, Mbol, Psul

Pvul (CGATLCG)

Bsh1285/* (CGAT.LCG), Sqfl (GCGATLCGC)

Bsh1285I, Bsp143l, Dpnl, Mbol, Pvul

Pacl (TTAATLTAA) Trull
Sacl (GAGCT.LC) Alw211* (GAGCT.LC), Eco241* (GAGCT..C), Sdul* (GAGCT.L.C) Alul, Alw211, Cvidl, Ecl136l1, Eco24l,
Sacl, Sdul
Sall (GLTCGAC) Eco88I* (CLTCGAG), PspXI* (VCLTCGAGC), PspXI* (VCLTCGAGG), PspXI* (VC.LTCGAGT), Taql

Smol* (CLTCGAG), Xhol (CLTCGAG)

SanDI* (GGLGACCC)  Cpol* (CGLGACCG), Eco47I* (GLGACC) BspLI, Cfr13l, Eco47l, Fagl
Psp5I1* (RGLGACCC) BspLl, Cfr13l, Eco47l, Eco0109I, Faql,
Psp5ll, SanDI
Psp5II* (RGLGACCT) BspLl, Cfr13l, Eco47l, Eco0109I, Faql,
Psp5ll

SanDI* (GGLGTCCC)

Cpol* (CGLGTCCG), Eco47I* (GLGTCC)

BspLlI, Cfr13l, Eco47I

Psp5II* (RGLGTCCC)

BspLl, Cfr13l, Eco47l1, Eco0109I,
Psp5ll, SanDI

(continued on next page)
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Table 1.26. Newly Generated Recognition Sequences Resulting from the Ligation of Protruding Compatible DNA Ends.

Second restriction
enzyme

Psp5I* (RGLGTCCT)

Restriction enzymes that cleave the
newly generated recognition sequence

BspLl, Cfr13l, Eco471, Eco0109I, Psp5ll

Sdal (CCTGCALGG) ~ Alw211* (GTGCALC), BseSI* (GTGCALC), Mph1103I (ATGCALT), Sdul* (GTGCALC) HpyCH4V
Pstl (CTGCALG) Bfml, HpyCH4V, Pstl
Sdul* (GAGCALC)  Alw211* (GAGCALC) Alw211, Sdul
Sdul* (GAGCCLC)  Eco24l* (GAGCCLC) Cvidl, Eco24l, Sdul
Sdul* (GAGCTLC)  Alw211* (GAGCTLC), Eco241* (GAGCT.LC), Sac! (GAGCT.LC) Alul, Alw211, CviJl, Ecl13611, Eco24l,
Sacl, Sdul
Sdul* (GGGCALC)  BseSI* (GGGCALC) BseS, Sdul
Sdul* (GGGCCLC)  Apal (GGGCC.LC), BseSI* (GGGCC.LC), Eco24I* (GGGCC.L.C) Apal, BseSI, Bsp120l, BspLl, BsuRl,
Cfrl3l, Cvidl, Eco24l, Sdul
Sdul* (GGGCTLC)  Eco24l* (GGGCT.C) Cvidl, Eco24l, Sdul
Sdul* (GTGCALC)  Alw211* (GTGCALC), BseSI* (GTGCALC) Alw211, Alw44l, BseSl, Hpy8|, HpyCH4V,
Sdul
Mph1103| (ATGCALT) HpyCH4V
Pstl (CTGCALG), Sdal (CCTGCALGG) Bsgl, HpyCH4V
Sdul* (GTGCCLC)  BseSI* (GTGCCLC) BseS, Sdul
Sdul* (GTGCTLC)  Alw21I* (GTGCT..C) Alw211, Sdul
SexAl* (AL CCAGGT)  EcoRII* (LCCAGG) Bme13901, BssKl, EcoRll, Mval
SexAl* (ALCCTGGT)  EcoRII* (LCCTGG) Bme13901, BssKl, EcoRll, Mval

Sgfl (GCGATLCGC)

Bsh12851* (CGAT..CG), Pvul (CGAT..CG)

Bsh1285I, Bsp143l, Dpnl, Mbol, Pvul

Pacl (TTAATLTAA)

Trull

SgrAI* (CALCCGGYG) BsaWi (W.LCCGGA), Kpn2l (TLCCGGA) BsaWl, Hpall, Mspl
BsaWi* (W.LCCGGT), BshTl (ALCCGGT), Crior* (RLCCGGT) BsaWl, BshTl, Cfr101, Hpall, Mspl
CArL0I* (RLCCGGC), NgoMIV (G.CCGGC) Cfr101, Hpall, Mspl
Cfr9l (CLCCGGG), Ecossi* (CLCCGEE) Benl, Bme13901, Bsskl, Hpall, Mspl
SgrAI* (CGLCCGGYG) BsaWi (W.L.CCGGA), Kpn2l (TLCCGGA) Hpall, Mspl

BsaWi* (W.LCCGGT), BshTl (ALCCGGT), CrLor (RLCCGGT)

Cfr10l, Hpall, Mspl

CArL0I* (RLCCGGC), NgoMIV (G.CCGGC)

Cac8l, Cfr10l, Hpall, Mspl, NgoMIV, Pdil

Cfr9l (CLCCGGG), Ecossi* (CLCCGEE)

Bcenl, Bme1390I, BssKI, Hpall, Mspl

Sgs! (6GLCGCGCC)

Afll* (ALCGCGT), Bigi* (CLCGCGG), Miul (ALCGCGT)

Bsh1236l, Hhal, Hin6l

paul (G)CGCGC)

Bsh12361, Cac8l, Hhal, Hin6l, Paul

Smol* (CLTCGAG)  Eco88I* (CLTCGAG), PspXI* (VCLTCGAGC), PspXI* (VCLTCGAGG), PspXI* (VCLTCGAGT), Eco88l, Smol, Taq|, Xhol
Xhol (CLTCGAG)
Sall (GLTCGAC) Taql
Smol* (CLTTAAG)  BspTl (CLTTAAG) BspTI, Smol, Trull
Ssil* (CLCGC) Hin11* (GRLCGCC), Hinél (GL.CGC), Narl (GGLCGCC) Ssil
Hpall (CLCGG), Mspl (CLCGG) Hpall, Mspl
Ssil* (6LCGG) Hin11* (GRLCGCC), Hinél (GL.CGC), Narl (GGLCGCC) Hhal, Hin6l
Tail (ACGTL) Aatll (GACGT.LC) Maell, Tail
Tagl (TLCGA) Bsp119! (TTLCGAA), Bsu15l (ATLCGAT), Xmil* (GTLCGAC) Tag
Tas| (LAATT) EcoRI (GLAATTC), Munl (CLAATTG), Xap!* (RLAATTC), Xapl* (RLAATTT) Tasl
Tatl* (ALGTACW) Acc65l (GLGTACC), BshNI* (GLGTACC), P23 (CLGTACG) Cspél, Rsal
Bsp1407| (TLGTACA) Cspél, Rsal, Tatl
Tatl* (TLGTACW) Acch5l (GLGTACC), BshNI* (GLGTACC), P23 (CLGTACG) Cspél, Rsal
Bsp1407| (TLGTACA) Bsp1407I, Csp6l, Rsal, Tatl
Trull (TLTAA) Vspl (ATLTAAT) Truil
Vspl (ATLTAAT) Trull (TLTAA) Truil
Xapl* (ALAATTY) ECORI (GLAATTC) Tasl, Xapl
Munl (CLAATTG), Tas! (LAATT) Tasl
Xapl* (GLAATTY) ECcoRI (GLAATTC) EcoR, Tasl, Xapl
Munl (CLAATTG), Tas! (LAATT) Tasl
Xbal (TLCTAGA) Bcul (ALCTAGT), Eco1301* (CLCTAGG), Nhel (GL.CTAGC), xmaJl (CLCTAGG) FspBlI
Xcel* (ACATG.Y) Hinll (CATG) CviAll, Fatl, HinI|
Pael (GCATG..C) CviAll, Fatl, Hinlll, Xcel
Xcel* (GCATGLY) Hinll (CATG) CviAll, Fatl, HinI|

Pael (GCATG..C)

Cac8l, CviAll, Fatl, Hin1ll, Pael, Xcel

Xhol (CLTCGAG)

Eco88I* (CLTCGAG), PspXI* (VCLTCGAGC), PspXI* (VCLTCGAGG), PspXI* (VC L TCGAGT),
Smol* (CLTCGAG)

Eco88l, Smol, Tagl, Xhol

Sall (GLTCGAC) Taql
XmaJl (CLCTAGG)  Bcul (ALCTAGT), Nhel (GLCTAGC), Xbal (TLCTAGA) FspBlI

Ecol1301* (CLCTAGG) BseDlI, Eco130l, FspBl, XmaJl
Xmil* (GTLCGAC)  Bsp119l (TTLCGAA), Bsul5l (ATLCGAT), Taq! (TLCGA) Taq
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