
57

s
i

g
m

a
-

a
l

d
r

i
c

h
.

c
o

m

CLONING AND EXPRESSION

R
e
co

m
b

in
a
n

t 
P
ro

te
in

C
lo

n
in

g
 a

n
d

 E
x
p

re
ss

io
n

DNA Modifying Enzymes
Sigma-Aldrich offers an extensive line of enzymes for molecular biology. Here we provide product information regarding T4 DNA
Ligase and restriction endonucleases, which are key enzymes used in molecular cloning experiments.

DNA Ligase from T4-infected Escherichia coli 
T4 DNA ligase is used for ligation of blunt- or cohesive-ended DNA fragments, for
sealing nicks in double stranded DNA and RNA or DNA/RNA hybrids, and for liga-
tion of oligonucleotide adapters. 

T4 DNA Ligase produced in Escherichia coli is supplied as a solution in 10 mM 
Tris-HCl, pH 7.5, 50 mM KCl, 1 mM DTT, 50% glycerol (v/v) at 500-6,000 units/ml.

Product Code Description Size

D 2886 DNA Ligase from T4-infected Escherichia coli 100 Units
500 Units

DNA Ligation Kit 
This kit contains all of the reagents necessary to perform DNA ligation reactions,
including polyethylene glycol (PEG 8000), which facilitates blunt-end ligations.  

1 kit is sufficient for 150 reactions.

Product Code Description Size

LIG-1 DNA Ligation Kit 1 kit

Quick-Link™ DNA Ligation Kit
Quick-Link has been optimized for efficient blunt- and cohesive-end ligations per-
formed at room temperature with a short incubation, replacing the previous meth-
ods requiring 16 °C and long incubations. Pre-made buffers are provided to suit
common buffer conditions of the DNA, for simple set-up of reactions.

1 kit is sufficient for 50 reactions.

Product Code Description Size

LIG-2 Quick-Link™ DNA Ligation Kit 1 kit

Restriction Endonucleases
Sigma offers a variety of restriction endonucleases for cleavage of double-stranded DNA at site-specific sequences. In order to
ensure quality, our enzymes are assayed for activity (units/ml), cutting-ligation-recutting, and absence of non-specific endonuclease
and exonuclease activity. For complete listings, package sizes and unit concentrations, please refer to the Sigma General Catalog,
Life Science Catalog, or the Sigma-Aldrich website.

Restriction endonucleases offered by Sigma-Aldrich are provided in 50% glycerol solutions. We recommend that the glycerol content
of reaction mixtures not exceed 5% (v/v).

Restriction Endonuclease Table:

The following table provides information regarding all of our restriction endonucleases such as recognition sequence, incubation tempera-
tures, and percent activity in our core buffers. The optimal incubation temperature is shown only when it differs from 37 °C. 

Each enzyme is supplied with the appropriate 10x reaction buffer (indicated in bold). Nde II is supplied with a custom buffer (Buffer
SP). After dilution to 1x, the buffers have the following compositions:

Buffers SA: 33 mM Tris-acetate, pH 7.9 at 37 °C, 10 mM Mg(OAc)2, 66 mM KOAc, 0.5 mM dithiothreitol (DTT)
Buffers SB: 10 mM Tris-HCI, pH 8.0 at 37 °C, 5 mM MgCI2, 100 mM NaCI, 1 mM 2-mercaptoethanol
Buffers SL: 10 mM Tris-HCI, pH 7.5 at 37 °C, 10 mM MgCI2, 1 mM dithioerythritol (DTE)
Buffers SM: 10 mM Tris-HCI, pH 7.5 at 37 °C, 10 mM MgCI2, 50 mM NaCI, 1 mM dithioerythritol (DTE)
Buffers SH: 50 mM Tris-HCI, pH 7.5 at 37 °C, 10 mM MgCI2, 100 mM NaCI, 1 mM dithioerythritol (DTE)
Buffers SP: 100 mM Tris-HCI, pH 7.6 at 37 °C, 10 mM MgCI2, 150 mM NaCI, 1 mM dithiothreitol (DTT)

Unit definition: One unit ligates 1 mg
of lambda DNA-EcoRI fragments in 1 hr
at 22 °C in a 20 ml reaction volume and
is approximately equal to one Weiss
unit.

Components:

T4 DNA Ligase

10x Ligation Buffer

24% PEG 8000

10 mM ATP

pBR322, Hae III digest (Control)

Water

Features & Benefits
• Rapid 5 minute ligation

• Optimized for ligation at room 
temperature

• High ligation efficiency

• For blunt- or cohesive-ends

Components:

T4 DNA Ligase

2x Ligation Buffer A

5x Ligation Buffer B

http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=D2886&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=LIG1&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=LIG2&Brand=SIGMA
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Recognition Isoschizomer Incubation % Activity in 1x buffer
Product No. Enzyme Sequence temp.* SA SB SL SM SH
R6142 AccI GTØ(A,C)(T,G)AC 100 0-10 10-25 0-10 0-10
R1259 Afl III AØC(A,G)(T,C)GT 50-75 75-100 50-75 75-100 100
R6885 Alu I AGØCT 100 50-75 25-50 25-50 0-10
R4258 Apa I GGGCCØC 30 °C 100 10-25 50-75 50-75 0-10
R3379 Ava I CØ(T,C)CG(A,G)G Afl I 100 100 10-25 50-75 10-25
R6004 Ava II GØG(A,T)CC 100 50-75 75-100 100 10-25
R0260 BamH I GØGATCC 100 100 75-100 100 25-50
R8631 Bcl I TØGATCA 50 °C 100 100 25-50 100 100
R6753 Bgl I GCCN4ØNGGC 25-50 50-75 10-25 25-50 100
R6377 Bgl II AØGATCT 100 100 25-50 100 100
R3131 Bln I CØCTAGG Avr II 25-50 50-75 0-10 25-50 100
R3635 Bsm I GAATGCNØN 65 °C 0-10 50-75 0-10 25-50 100
R2634 BssH II GØCGCGC 50 °C 100 100 75-100 100 75-100
R4253 BstE II GØGTNACC 60 °C 75-100 100 25-50 50-75 50-75
R1761 Cfo I GCGØC Hha I 75-100 50-75 100 50-75 25-50
R7763 Cla I ATØCGAT 100 100 75-100 100 100
R4256 Dde I CØTNAG 50-75 75-100 25-50 25-50 100
R8381 Dpn I GmAØTC 100 75-100 50-75 75-100 75-100
R4381 Dra I TTTØAAA Aha III 100 75-100 100 100 50-75
R3884 EclX I CØGGCCG Xma III 25-50 100 25-50 25-50 50-75
R6265/R4640 EcoR I GØAATTC 100 100 25-50 50-75 100
R1636 EcoR II   ØCC(A,T)GG  50-75 75-100 0-25 50-75 100
R2756 EcoR V GATØATC 25-50 100 0-10 25-50 50-75
R4257 Hae II (A,G)GCGCØ(T,C) 100 50-75 25-50 50-75 10-25
R5628 Hae III GGØCC 50-75 50-75 75-100 100 25-50
R1382 Hind II GT(T,C)Ø(A,G)AC Hinc II 100 100 25-50 100 50-75
R1137 Hind III AØAGCTT 50-75 100 25-50 100 50-75
R8507 Hpa I GTTØAAC 100 25-50 25-50 50-75 25-50
R0629 Hpa II CØCGG Msp I 50-75 25-50 100 50-75 10-25
R1258 Kpn I GGTACØC 75-100 10-25 100 25-50 0-10
R4134 Ksp I CCGCØGG Sac II 0-10 0-10 100 0-10 0-10
R8257 Mlu I AØCGCGT 10-25 25-50 0-10 10-25 100
R1507 Mlu NI TGGØCCA Bal I 100 0-10 10-25 10-25 0-10
R4506 Msp I CØCGG 100 100 100 100 50-75
R1632 Mva I CCØ(A,T)GG BstN I 100 50-75 25-50 25-50 100
R5635 Nci I CCØ(G,C)GG 75-100 50-75 100 10-25 0-10
R8761 Nco I CØCATGG 50-75 50-75 50-75 50-75 100
R5509 Nde I CAØTATG 25-50 100 10-25 50-75 100
R5757 Nde II* ØGATC Mbo I 10-25 10-25 0-10 0-10 10-25
R5634 Nhe I GØCTAGC 100 25-50 100 100 10-25
R8506 Not I GCØGGCCGC 10-25 50-75 0-10 25-50 100
R5884 Nsi I ATGCAØT Ava III 50-75 100 10-25 50-75 100
R7023 Pst I CTGCAØG 25-50 25-50 10-25 25-50 100
R1508 Pvu I CGATØCG 50-75 75-100 25-50 50-75 100
R2631 Pvu II CAGØCTG 25-50 25-50 25-50 100 25-50
R4756 Rsa I GTØAC 100 50-75 100 50-75 0-10
R5268 Sac I GAGCTØC Sst I 100 0-10 100 50-75 0-10
R0754 Sal I GØTCGAC 0-10 25-50 0-10 10-25 100
R0762 Sau3A I ØGATC 100 25-50 25-50 75-100 0-10
R5007 Sca I AGTØACT 0-10 100 0-10 75-100 100
R7888 Scr FI CCØNGG Dsa V 10-25 100 10-25 10-25 50-75
R8256 Sfi I GGCCN4ØNGGCC 50 °C 25-50 25-50 75-100 100 25-50
R4503 Sma I CCCØGGG 25 °C 100 0-10 0-10 0-10 0-10
R5257 Spe I AØCTAGT 75-100 75-100 75-100 100 100
R7135 Sph I GCATGØC 50-75 75-100 25-50 100 75-100
R6759 Ssp I AATØATT 75-100 75-100 10-25 75-100 100
R8013 Stu I AGGØCCT Aat I 100 100 100 100 50-75
R7009 Sty I CØC(A,T)(A,T)GG 50-75 100 10-25 75-100 100
R1885 Swa I ATTTØAAAT 25 °C 0-10 10-25 0-10 0-10 100
R9507 Taq I TØCGA 65 °C 50-75 100 25-50 50-75 50-75
R7260 Xba I TØCTAGA 100 75-100 75-100 75-100 100
R6379 Xho I CØTCGAG 25-50 75-100 10-25 25-50 100

Restriction Endonucleases

http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R6142&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R1259&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R6885&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R4258&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R3379&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R6004&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R0260&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R8631&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R6753&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R6377&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R3131&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R3635&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R2634&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R4253&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R1761&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R7763&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R4256&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R8381&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R4381&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R3884&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R6265&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R4640&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R1636&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R2756&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R4257&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R5628&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R1382&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R1137&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R8507&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R0629&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R1258&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R4134&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R8257&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R1507&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R4506&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R1632&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R5635&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R8761&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R5509&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R5757&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R5634&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R8506&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R5884&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R7023&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R1508&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R2631&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R4756&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R5268&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R0754&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R0762&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R5007&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R7888&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R8256&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R4503&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R5257&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R7135&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R6759&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R8013&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R7009&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R1885&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R9507&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R7260&Brand=SIGMA
http://www.sigma-aldrich.com/ProductLookup.html?ProdNo=R6379&Brand=SIGMA



