Recommended universal butfers for double digestion

Double digestion (cutting DNA with two restriction enzymes simultaneously) is widely used to save time. In this table, the suitable buffer type, dilution rate, and additive are
shown to perform double digestion with the restriction enzymes shown below. The letters L, M, H, T, and K show the type of universal buffer recommended, which is sup-
plied at a 10-fold (10X) concentration. When "0.5X" is recommended, dilute 10X buffer 20-fold; when "1X" is recommended, dilute 10-fold; and when "2X" is recommended,

dilute 5-fold for use in double digestion. As BSA is also supplied at 10X concentration, dilute 10-fold to a final concentration of 0.1% when it is used.

Enzyme Accl BamH]I Bglll Clal EcoRlI EcoRV Hincl Hindlll Kpnl Ncol Ndel Notl Pstl Pvul Sacl Sall Smal Spel Sphl Xbal Xhol
Zt?leriEd 10X M 10X K 10X H 10X M 10X H 10X H 10X M 10X M 10X L 10X K +BSA 10X H me:;iSA 10X H 10X K +BSA 10X L 10X H 10X T +BSA 10X M 10X H 10X M +BSA 10X H
Accl - 0.5X K IXT XM XM 0.5X K XM XM XM 1X'M +BSA IXT 0.5X K+BSA XM 0.5X K XM 1.5XT IXT +BSA XM 0.5XK XM XM
BamHI 0.5X K = 1XK 1XK 1XK 1XK 0.5X K 1XK 0.5X K XK +BSA 1XK 0.5X K+BSA 1XK 1XK 0.5X K 1.5XT 0.5X T +BSA 1XK 1XK 0.5X K XM
Bglll IXT XK - IXH IXH IXH 2XK XK IXT X K+BSA IXH 1X H +BSA IXH 1XK 0.5XK IXH IXT +BSA IXH XH 2XT XH
Clal XM 1XK 1XH = 1XH X H XM XM XM IX K+BSA 1XH 1X H +BSA 1XH 1XK XM 1IXH 1X T +BSA XM 1XH 1XH 1XH
EcoRl XM XK 1IXH 1XH - 1IXH XM XM XM IXK+BSA 1IXH 1X H +BSA 1XH 1XK XM IXH 1X T +BSA IXH 1XH XM 1XH
EcoRV 0.5X K 1XK 1XH 1XH 1XH = 2XT 1XK 0.5X K 1X K+BSA 1XH 1X H +BSA 1XH 1XK 0.5X K IXH 0.5X K+BSA 1XH 1XH 2XT 1XH
Hincll XM 0.5X K 2XK XM XM 2XT - XM XM 1X M +BSA IXT 0.5X K+BSA XM 0.5X K XM 1.5XK IXT+BSA XM 2XT XM XM
Hindlll XM 1XK XK XM XM 1XK XM = XM 1X K +BSA 1XK 0.5X K+BSA XM 1XK XM 1.5X K 1X T +BSA XM 1XK XM XM
Kpnl XM 0.5X K IXT XM XM 0.5X K XM XM - 0.5X K+BSA IXT 0.5X K+BSA XM 0.5X K XL 1.5X T +BSA | 1X T +BSA XM 0.5X K XM XM
Ncol IXM+BSA | 1XK+BSA | IXK+BSA | 1XK+BSA | 1IXK+BSA | IXK+BSA | IXM+BSA | 1IXK+BSA [0.5X K+BSA = IXK+BSA | 05X K+BSA| 1XK+BSA [ 1XK+BSA [0.5X K+BSA| 1.5XT+BSA | 1IXT+BSA | 1IXK+BSA | 1IXK+BSA | IXM+BSA | 1XK+BSA
Ndel IXT XK IXH IXH IXH IXH IXT XK IXT IXK+BSA - 1X H +BSA 1IXH 1XK IXT IXT +BSA 1IXH IXH IXT IXH 1XH
Notl 0.5X K+BSA | 0.5X K+BSA | 1XH+BSA | TXH+BSA | 1XH+BSA | 1XH +BSA | 0.5X K+BSA [ 0.5X K+BSA | 0.5X K+BSA [ 0.5X K+BSA | 1X H +BSA - IXH+BSA | 2XK+BSA | 0.5X K+BSA | 1XH +BSA | 0.5X T +BSA | 1XH +BSA | 1XH+BSA [0.5XK+BSA | 1XH +BSA
Pstl XM 1XK 1IXH 1XH 1IXH 1IXH XM XM XM IXK+BSA 1XH 1X H +BSA - 1XK XM IXH 0.5X T +BSA IXH 1IXH XM 1XH
Pvul 0.5X K 1XK XK 1XK XK 1XK 0.5X K 1XK 0.5X K 1X K+BSA XK 2X K+BSA 1XK = 0.5X K 1.5X K+BSA | 1XK+BSA 1XK 1XK 0.5X K 1XK
Sacl XM 0.5X K 0.5X K XM XM 0.5XK XM XM XL 0.5X K+BSA IXT 0.5X K+BSA XM 0.5X K - 1.5X T+BSA | 1X T +BSA XM 0.5X K XM XM
Sall 1.5XT 1.5XT 1IXH 1XH 1IXH 1XH 1.5X K 1.5XK 1.5X T +BSA | 1.5X T +BSA 1XH 1X H +BSA 1XH 1.5X K+BSA | 1.5X T +BSA = 1.5X T +BSA 1IXH 1XH 1.5XT 1XH
Smal IXT+BSA | 0.5X T +BSA | IXT+BSA | IXT+BSA | IXT+BSA |0.5XK+BSA| IXT+BSA | IXT+BSA | IXT+BSA | IXT+BSA | IXT+BSA [0.5XT+BSA | 0.5XT+BSA| IXK+BSA | 1XT+BSA | 1.5XT +BSA - IXT+BSA [0.5XT+BSA | IXT+BSA | 1XT+BSA
Spel XM 1XK 1XH XM 1XH X H XM XM XM X K +BSA 1IXH 1X H +BSA 1XH 1XK XM 1IXH 1X T +BSA = 1XH XM 1XH
Sphl 0.5X K 1XK 1IXH 1XH IXH 1XH 2XT XK 0.5X K IXK+BSA 1IXH 1X H +BSA 1XH 1XK 0.5X K IXH 0.5X T +BSA IXH - 2XT 1XH
Xbal XM 0.5X K 2XT XM XM 2XT XM XM XM 1X M +BSA IXT 0.5X K+BSA XM 0.5X K XM 1.5XT 1XT +BSA XM 2XT = XM
Xhol XM XK 1IXH 1XH 1IXH IXH XM XM XM IX K+BSA 1XH 1X H +BSA 1XH 1XK XM IXH X T +BSA IXH 1XH XM -
Note:

1. Itis confirmed that 10 units of each enzyme completely digests 1 g of DNA at 37°C in one hour in 50 pL reaction mixture.
2. The concentration of glycerol should be less than 109% to minimize star activity.

3. DNA may not be digested completely when recognition sequences of two enzymes are close to each other or when DNA takes high-structure conformation.
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Relative activity for each reaction buffer

Relative activity (%)

Restriction enzyme Cut site Buffer L Buffer M Buffer H Buffer K Buffer T (+BSA) Buffer

Accl ggﬂg&%’%ﬁé% 20 100 <20 <20 160 -

Afal (Rsal) 3761 60 60 40 60 100 -

Alul SRGE 100 100 <20 40 200 -

Apal ggfgg@%&% 100 <20 <20 <20 <20 -

Ball e 20% 20% <20 <20 40* 100 (Ball buffer)

BamHI gglCGTﬁTGCTgSS <20* <20 40 100 <20* -

Balll Dt <20 20 100 100 60* = 4 I
BmeT1201 (Aval) gg(%)g g((;yu)%g; <20 <20 20 100 <20 - N

BShTI (Age) oty <20 2 so* 50 50 - Buffer compositions
A o | w | w | w | a : 10X Buffer H

Ddel 2 EHNAGS 60 80 100 100 80 - 500 M Tris-HC, pH 75

Dpnl omaIes 60 60 120 140 100* - 100 oM Macl

Dral (Ahalll) g:;;ﬂﬁ#}j? 100 100 60 100 80 - - 2 '

EcoRl gtg%ﬁgg@ 20* 100% 100 120* s0* _ 10 mM dithiothreitol (DTT)
EcoRV Al Gl <20 40* 100 120* 40" - 1000 mM NaCl

EcoT22! (Avall) IAISCALTS <20 20 100 140* 20* -

Haelll e 60 100 100 60 100 - 10X Buffer K

Hapll (Hpall) 3 Leess 100 60 <20 <20 100 - 200 mM Tris-HCl, pH 8.5

Hhal N 80 100 100 120 120 = 100 mM MgCl,

Hincll (Hindll) gg;ﬁﬁ%i%& 20 100 20 40 100 - 10 mt dithiothreitol (OTT)
Hindlll JMAcCITS 60* 100 <20 200 100* -

Hinfl JuNTCs 80 100 100 160 60 - 1000 mM KCI

Hpal 2 Chancs. <20 40% 20 100 80 - 10X Buffer L

Kpnl Joemeics, 100 60 <20 <20 100% -

Mbol (Sau3Al) Jeacs, 20 40 60 100 40 - 100 mM Tris-HCl, pH 7.5

Miul Joeecors 60 60 100 100 60 - 100 mM MgCl,

teel S ANTS ° © 0 ° 100 - 10 mM dithiothreitol (DTT)
Ncol gééCTAATCGTES 40* 60* 20 60* 60* -

Ndel el <20 40 100 10 80 - 10X Buffer M

Nhel ggéﬂé%z 120 100 <20 <20 160* - 100 mM Tris-HCl, pH 7.5

Notl Py siic sl <20 <20 20%* <20 <20 - 100 MM MgCl

Nrul gLCGGCﬁCGGC’}Z 0* <20* 20% 20 <20* 100 (NrUI buffer) . 2 .

Pstl ggTTAGCCGATlg; <20 60 100 80 20 _ 10 mM dithiothreitol (DTT)
Pvul sonnces <20% 20* 40% 80** 40” - 500 mM NaCl

Puull Jooaieres 80 100 40 <20 40* -

sacl Sopecnes 100 60 <20 <20 80 - 10X Buffer T (BSA-free)
Sacll e 40 2 <20 <20 100 - 330 mM Tris-acetate, pH 7.9
- S ccrcs 0 <0 1% 20* 0 _ 100 mM magnesium acetate
- gég#gz o = o - = - 5 mM dithiothreitol (DTT)
Smal 3 ECGCGLTGCEES <20 <20 <20 <20 100 - .

Spel g@égTTéTGATSS 80* 100 80 100 80* _ 660 mM potassium acetate
Sphl 3 g%&é&s 20* 40* 100 120 20* - S y
Sspl i <20 60* 40 100 80 100 (SSp! buffer)

Stul e 60 100 60 80 140 -

Tagl (TthHB8I) o e 40% 80* 60* 60% 80* 100 (Taq] buffer) é’ |nv|trogen
Xbal ST hCIACh 3 <20 80* 20 <20 120 - by/&a[etechnmog.‘es
Xhol (PaeR71) Jaheeaes. <20 60 100 160 60 -

*Weak star activity is detected. . . P P P
*¥100% activity is obtained by addition of 0.01% BSA. For more |nformat|on, Visit www.lnwtrogen.com/restrlctlonenzymes



