Research Papers [ iEaE iE

N Lok semmmin
. . Progress in Biochemistry and Biophysics
i 2010, 37(4): 426~432

www.pibb.ac.cn

B R PG T7 HABRTE 1 B0 R R

/.

mezate BWAD LRI FRKOC HEEL -
O PGAERMBH R A B2 B, Mg 7121005 2 PHAGRMRBHSR 22 BR 1648 £k oy AR S SE R %, Mg 7121005
) New England Biolabs Inc., Ipswich 01938, MA USA)

WE T7 R T (T7E 1 )& —Fhaeds 57 0N F 4% 4 4L 8] & Holliday Junction (HI) 1) 2 ThRERZ IR, 1B AN AEds 5 10
BIFIYRSY HY, 1 HLAEBEHL D) ZIX0UEE DNA, 5 5 U0 I DT B 0UEE DNA A i ) Z0 A0 Sl S A8 e 407 ol M T PRI S R IR 3K
A T35 MBP #1 His-tag R4 PRl T7E T 54844, MBP-T7E [ (E20K)F1 His6-T7E T (E65K). 4 — Pl il & 25 1A 7 1 1 [+
A BHZREGGE, W IR E sl R O R S bR SR A alifh, B AR AT B BT P S R
T7E [ 5+ —Z4A(TTE I -SAD). LA pUC(AT)HI pUC19 A INAK T7E T -SAD (¥ HI H¥ 0 1tk BEHLI NS R 2067 55 1)
FENE, 4R EoR, TTE I -SAD WA IRAIIFUIZI HI 4549, HIER T RN SINHEAVIZIAL 5 1066, HXT pUCAT) RS
PIZI3G S RE pUCLY [IBENLEIZI0E ) 5 B AR B AR Y. BGOSR BR BE VR 5256 W, T7E 1 -SAD [¥ifs e P 5 B 4 BB Bair,
TIRRRE T 5.0~ 6.0 mol/L JREFEEL 1.75~ 2.0 mol/L #HFRIT; HEAFHM I B T7E 1 -SAD H &5 HI 8504 = 45 & ke

71 B REE S A RIS T R s, RIS T R R O AR BT SRR MR

KGR T7AXIRME 1, Sk, SR RS I, CRRETE, HEAREE

FRNES Q55

L EA R E R e —, AEYiE
SuB Ui i CIDNE ) [2S G £ SN R S S Ui ey =N )
AR E . 4L Al 4K Holliday Junction (HT) 4%
5y & DNA A NCHOP IR, S 51X — 21 RERK
h fif B W (resolvase).  fi# BB 12 A7 TR R X
RIS, TR AR B DL R A%
A6, EATRE e U E 4L )4 HY, JEE R
SR RS 5 NP DRI i, K DU SEAC X5 AR
I3 B A& AT DI AT i (10U % DNAM.

T7 #%% M T (T7 endonuclease [ , T7E [ )Hi T7
W AR SERR 3 gfidh, Smtd =i 149 NEIEIR
FREEI 22 IR, P 4% K% 08 i 45 #4380 48 4 (domain
swapping) /7 2 AR A, 1 T RIRE A
ANV SE R, AN A R B — A 2 IREE I
17~ 44 F BEFISE 2 IRBEI 50~ 145 F BUL[H T
B, PTG PR R 08 1 e AT B T
(B-bridge)i%E#%. TTE T [PANE 0 5 BREIPE A
VIl EcoRV « Bgl T 9. FANE A O K 4 4
RIEMIREEA K, b D55, E65. K67 H—4JIk
EREML, 1M E20 f1 00 — 4 MREEERAL. 15 b filt 2 iy

DOI: 10.3724/SP.J.1206.2009.00580

T7E I X HI (&i& B m R miE, Had H
RE 7 454 2 M XUE DNA 1 1000 1% 22470, 4
B 1R, TTET BT BAT & —1E HI 45450
WPEAN, B HLSBEHLERUE DNA H 5| AP ZIA7
s, B —PERRI D120 s JEAE ) — 4 DNA %
XA B SIS — V) A7 205 30 DNA SUEE I
4, PR T %] DNA XUFE b ) B AL e i
PE PO, — S R Y AR B-bridge [ BRI LR
W5 TTE T T34 HI g5, (R3S ik
S D1 KN A4k, UiBH T7E T A1 HI 45 &1 8
i B-bridge FL AT — & FE B WIPETS. 2005 4
Guan £ %3k 13 T7E T (19— ML E5HI(SCD),
UEHH AN TTE T 45 Rl 2 45 BEAL D) 2005 A 247
RURE S DRI T, S B AT B AN IS T 2 R

* P IERMBHECR SR E AR T 3R RI(QN2009070) 7 D 1 H
AR

FRi . Tel: 029-87092726, E-mail: guoaiguang@yahoo.com.cn

T HEFR. Tel: 1-978-382-7269, E-mail: guan@neb.com

Wk 1 2009-10-05, #:3% FHl: 2010-01-19



2010; 37 (4)

BSOS BIFRMEME T7 ZEREE 1 A% F RIERAR *427

T7E T vJ 682 i 2 AT AL ZI35 1 1) o 25 40 3 2 1
Ak, AU A TTE T 1) 2 e selas # —
TRARRE I Vvt I 1 45 IR A5 AT B AN IS P &5 A B )
T7E 1 (T7E 1 -SAD), FFxfHAa ettt st &

—VERVEARA AT T 04 ARESTE RAT TTE T
FIANEE D Re O BRI AT B S0 EH, I
oh i T SR ARG T s SR T — R AR v

(2)

Resolving

(b)
} Random

R —

Nicking

© Nick site

E—

\
|

t Cleavage

(d)

| Single mismatch
_—{ —
eavage
f Cleavag

Fig. 1 The activity of T7 endonuclease I
(a) Specific binding and cleavage for “Holliday Junction”. (b) Random
nicking. (c) Specific recognition and cleavage for “nicked site”.
(d) Specific recognition and cleavage for “single-base mismatched

heteroduplex”.
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1.1 SRIHR

PRI E N VIS EcoR T A1 Hind Il - Vent DNA
polymerase. 15 L1 E. coli ER2566 Fll ER2984, |-
T A& X DNA JE Y pUC (AT) F1 XU 5% DNA J&E ¥
pUC19. ¢ % B 45 45 & 1 (maltose binding protein,
MBP) £ ik 26 & 4 . H 8 U R 2% R E BT A i
(amylose resin) #J 4 NEB 24 #] 7% & ; Ni-NTA
Superflow SEF1ZHT /1 B H Qiagen 2 ;s [ Ji
%€ 7157l Bio-Rad Protein Assay *4 Bio-Rad /A #] /™
i 6% DNA Retardation i il K )& | Invitrogen 24
Al BTA RS A BRI B NEB A B 5 K
pET28a Fll pET21a % /& & Novagen 24wl /= iy,
T pET21a AT T80, 75 Nde T Al EcoR T )
RAEH N T MBP 4 [X.
1.2 T7E I REREIME

DA TTE T BB ORI AR ™, SR Py A5

PCR 7543 51K 55 20 7 F1 S5 65 A7 I 73 2 TR 7k Fk
KA W IR TR L. ¥ B20 SRA% Sk K20 I BT
1514 4. E20K-F 5" GAGCGTTTCGCTCTGGC-
CT AAAGGACAAGGTTTCAAAGCA 3’, E20K-R
5" TGCTTTGAAACCTTGTCCTTTAGGCCAGAG -
CGAAACGCTC 3'. ¥ E65 %78 g K65 W) Bt H
K151 % & : E65K-F 5" TCCAAACGGTATATTC-
GTTAAGACAAAGGGTCTGTGGGA 3’ , E65K-R
5’ TCCCACAGACCCTTTGTCTTAACGAATATA -
CCGTTTGGA 3'. Z4FJ5 1 TTE [ (E20K)F: A A Bt
L EcoR T A Hind T AUEEY) J5 5 4575 MBP 4 il
KEDAIY) pET21a 30T H:, #4345 pET21a-MBP-
T7E I (E20K)Jithi; A2 51 TTE 1 (E65K) KL
Bl it EcoR 1 A1 Hind AU V) 5 5 pET28a £ 44
B, WG pET28a-T7E 1 (E65K) JFki. 4
L F 2 TR 249 T8 3ok 0 A
1.3 T7E1-SAD HIRIES5 41k

K P B 7 9 34 BAT BN IE R A5 R S
T7E | RASAAK(TTE [ -SAD). a. HASVEE ML, &
96 7y i) # ik 2l 4K 3k 43 MBP-T7E 1 (E20K) M1
His6-T7E [ (BE6SK)M A Lid tE & 8 1, AR5
AT THOR G EN, SHENELE
amylose F1 Ni-NTA P FI 58 M B I 2lidh, %%
3k #34 MBP- T7E [ (E20K)/His6-T7E [ (E65K) 5 J&
T 4A, HIT7E I -SAD. iR ICIETE) T7E T 58
AR Rl 5 A IR 2l4k 43 5 2 2% NEB 2 H] () MBP
fil A 1 4L T IERT Qiagen /A ] 11 His-tag il &5 25
4tk T4, T7E T -SAD H AR AR 5 1k 41k 41
TR K FARPRCTEYE TTE T 584K 55 5> 14
BAJEET 8 mol/L JREZW T BT AN, AR5
BT 82 M2 s (10 mmol/L Tris-HCI pH 7.6,
50 mmol/L NaCl, 2 mmol/L DTT, 5 mmol/L MgCl,)
HOENT I ME. YRS R ST SE4E amylose SR AT
MrAEREAT 20 8, LB A MBP AR5 1 8 T,
SR 0.5%22 ZFHE IR 22 i WG I (50 mmol/L
NaH,PO,, 300 mmol/L NaCl, 10 mmol/L Bk M,
0.5% 72 21 8. BE Bt 5 A B N2 21 Ni-NTA 5%
RUZHTAE, (10 R APBUE TR bR,
T A AL 5 250 mmol/L 15K M 1) W Fid 22 vk it
e AR HAT R RIAR 25 TTE T -SAD. b. 3L
sk K 5iE 1.2 TR 1 pET21a-MBP-T7E [
(E20K) Fll pET28a-T7E [ (E65K) W Fit itk ] i 5 A\
KIHF B ER2566 B AL, 76 100 mg/L 2 °F
A7 2% A1 50 mg/L RIBE H MG FR e 37°C #5597
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PXEERKW], IMAZHEEH 0.5 mmol/L 1) IPTG
RS S R, E A, 12 000 g 5
DR BB BEJS I XCERIbR B Al iR 5 LA
PESPE TR 3. A AL R TR 4°C S8k
1.4 T7E 1 -SAD &R E

LL pUC (AT) M Ji& 4 il e 3L 9% 43 38 ¥, LA
pUC19 i s SLBEAL DI HI 267 DNA 158
pUCAT) itk A& — BB 741, & sikiss A3
TERAEA X gy, AL R A HY 45484 (12548
WYy, W BEEE 0 R NARERR 20 wl, HAR S 1 pg
pUC(AT) L pUC19 FIAS 45 &Kl d . 22 pP Ak
ZU N : 20 mmol/L Tris-HCI pH 7.6, 50 mmol/L
NaCl, 2 mmol/L DTT, 0.1% Triton-X 100, 5 mmol/L
MgCl, 5# MnCl,. NV JEH 37°C, VA
30 min. 57 AL SR 30 min PR 1 g HEIEE
JEH pUC(AT)EL pUCT9 #54k A HF B2 e JE i
T IBEERCL RE LR e TG T, B TR B e
HTISE NN T84k 88, BT8R LEERE IR
DNA 731, 3011 DNA 731 N8k T, B se 8 m
JFURE DNA JL P-4 3 DL IR e B A 2. 24 ikl
DNA 15| A— Y2 A7 s B3 ] 5 [N PN AH A8 H.
FERE LI 247 50, W BRE DNA 431 [ 5K 073
2K, JibL DNA LAY ZIFAR B T A7 7L
1.5 T7E I -SAD ZB{Ki&EMEHS

KT T il o 2 5O S5 [R) 45 5 i
(R B8, 145K MBP A His-tag SUFRZEFRC (1
SR 4K TTE [ -SAD 4 1454 T Ni-NTA Al
JERTA I, AR5 FH 5 A AN () B 7 1 7] (R TR DT g
PRE) VLR L M. B AP B 39 0,
My RN L 2 0]k AEf# 2. i T His-tag Rl 85 1
TEAF PR R AT AR Ni-NTA A Jiigh 4, i 45
HHRT A4, DA MBP il 1R 7 3 25 4
Ve, T His-tag fliG 1 W B R ¢ 25 5 10 )2 AT
Fe b, B 45416 Ni-NTA /v it | /) His-tag fli &
MV ] 3 sk o AR B VY pH L (pH. 4.5) 43 LA ¥
JBd. AT 25 RO B T 4G - AL oy i AR R, H
SDS-PAGE 7 i &4l 7 i i 1 s & A4 e, IF
DAL A M 0 45 23 £ 100 — SR A P 75 1A A P ik
fE. SR, AERRBCN 0.5 ml, K 2 ml
O AN P A ) R B MOt R 5 .
1.6 £EBXPEF 44T T7E I -SAD 5 Junction3 BY4F
R4S

Junction3(J3)/& N T vH HI iKY, B 4 P
W R BETR O IR KSR AR 4 S (1P 51 43 50l A -

J3-b-FAM 5’ FAM-CCTCCGTCCTAGCAAGGGG-
CTGCTACCGGAAGGG 3', J3-h 5’ CCCTTCC-
GGTAGCAGCCTGAGCGGTGGTTGAAGG 3, J3-r
5" CCTTCAACCACCGCTCAACTCAACTGCAGT -
CTGG 3’ , J3-x 5° CCAGACTGCAGTTGAGTC -
CTTGCTAGGACGGAGG 3'. ' J3-b-FAM 411
53K A FAM HEAT T 98 6hrid. #5550 7300 4
R TR BEIR A, 100°C AN 10 min, S iRIE K
30 min, RIZRAGHEIGHRICN I3, 20 pl RV AA R
A% 10 nmol/L %% Y hric 18 I3, AN R ¥Rk FE 1) il 2%
1, 50 mmol/L Tris-HCI pH 7.5, 50 mmol/L NaCl,
5 mmol/L EDTA. 25°C 7% 30 min J5, H 6% DNA
retardation gel JEAT 43 25, HARZE M A 0.5xTBE,
4°C 100V fHE ¥k 1 h, F GE Typhoon 9400 #E1T
FECHAHIAE, ORGP 488 nm, KOG
K4 520 nm.

2 ZERESH

2.1 T7EI-SAD BY#I&

Wil 2a fion, BPARRL TTE 1 4 85 38 #e
() ZZRAK, BN ES AR T RS 7 B 2 RIS
[ 25 56 %, P AN IS PR 45 0 5 el S ) oF AT
B-bridge . ARSI T T MR, —Fp
JEXF E20 58748 0 K20, — 2K E65 2848 h) K65.
4 T7E [ (E20K)5k T7E [ (E65K)#% H B Rk Al — 2%
PRI, PTG M O I AL B oA R I, DRI P A 45

Inactive domain

Fig. 2 The structure of T7E I and T7E I -SAD
(a) T7E | exists as a domain swapping dimmer. (b)The sketch of double
tagged T7E | -SAD.
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Pyl AT TR TE. 24 T7E T (E20K)A1 T7E 1 (E65K)
TE B — 2R AR, Horp—ANEPE P OB AN
WHREL, M5 — MG IR, XAEETE
BT AL AN SE RS, A A AN T A R sk )
T7E I -SAD, il 2b frox. R 7T 45 & 4lifh,
A S5 T8 ik B 2P PCR VA A g T 2 B 41 5k
pET21a-MBP-T7E [ (E20K) #1 pET28a-T7E |
(E65K), W # ] LA R ik th MBP @ & 1) T7E 1
(E20K), Ji # v LAk Y His-tag fil & 11 T7E 1
(E65K).

AHFFCR PR 7720 2% 65 5 MBP Al His-tag
RARZEI SR — 284K T7E T (E20K)/T7E I (E65K).
Bl 3a b K HH LR M & 1 5 vl £ T7E 1 -SAD 1)
SDS-PAGE 73 #r & 5, o 1, 2 ki 43 il 4y Py A
JeiEYE T7E 1 il 44 (1 MBP-T7E [ (E20K)A1 His6-
T7E 1 (E65K), % 3 ki A MBP-T7E I (E20K)#!
His6-T7E [ (B65K)ik &AM 5 11 J5 48 W A0 218 R 2 A
SRS MBP Al His-tag BUbx 25 (1) S 5 — B8 A&
T7E 1 -SAD. # # 4] Jit ¥i pET21a-MBP-T7E [
(E20K) Al pET28a-T7E 1 (E65K) [A] i} # N\ ER2566
FREEAT IR OL, ARG 2 WkoR Al 4k ) £
T7E 1 -SAD [f] SDS-PAGE 73 B4 -4 &l 3b Fis.
LA s 3 vkl o 23 BRSNS R AL SR AT IR
E|E, 5. 6 UKIEARERAN R R A
T7E I -SAD.

(@) (b)

kw M I 2 3 M 12 34 5 6
175 —-
83  -— -
65 > w - -
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33
25
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Fig. 3 Different samples from T7E I -SAD preparation

process were analyzed by 10% ~ 20% SDS-PAGE
(a) Preparing T7E [ -SAD by denaturing, refolding and twice affinity
tagging. M: Protein marker; /: MBP-T7E [ (E20K); 2: His6-T7E [ (E65K);
3: Purified T7E | -SAD. (b) Preparing T7E [ -SAD by co-expression
and twice affinity tagging. M: Protein marker; /: Crude cellular extracts;
2: Flow through from amylose column; 3: Fraction eluted by maltose
from amylose column; 4: Flow through from Ni-NTA column; 5:
Fraction eluted by imidazole from Ni-NTA column; 6: Fraction eluted
by imidazole (concentrated).

2.2 T7E I -SAD &LiE

T7E I B EZ DiGell, HIHFEZDRe N HI
iR BRI Sy, T7E T U1 pUC(AT)I, ]
4a Jlrx, HRF—UKIE T Y)ZHOIR DNA (nicked form)
XN 4y 5 2 IOUK T (B8 1 9k I8 G B 28 =, |
T7E 1 76812 I 38 DNA FF 5] i 51 N AN Y ZI4
MR g 4P DNA. T7E 1 -SAD V) %] pUC (AT)
If, a1 Kl 4b Por, 5 RUKIEMCGE 13KiE)Y)
ZIFIR DNA X8 4% 7 B A5 e T2 2R 21 18
RN, AR e A R B k>, B
T7E I - SAD #¥)#] pUC(AT)IE}, B3I AN—N)
ZI6L R, KB BTREAR AUIZRIE A, XS
T7E I -SAD A4 —MiE g Ml e ik — 30, %
B DI ZNFRAR SO 30 7% g 26 7 DNA, X2 i T
BAANTE PSR AR B A VI 207 sk e ) EINE )

(a) T7E (b) TIE 1

123i456 1 2737%4 5 6

Fig. 4 Comparing the activity of T7E I and T7E I -SAD
In each lane, 1 pg of pUC(AT) in 20 wl Mg* buffer was incubated with
various amounts of enzyme at 37 C for 30 min, and then analyzed on
1.2% agarose gel. 2~6: 10, 5, 2.5, 1.25, 0.625 ng enzyme was used
respectively. /: No enzyme was added. (a) Wild-type T7TE [ . (b) T7E [ -
SAD. N: Nicked form; L: Linear form; S: Supercoid form.

#1427 TIE [ M T7E 1 -SAD {1k pUC
(AT)F1 pUCI9 W LS 3. M AT BUE . HAR
T7E I - SAD R A5 —/ME &5k, (HIHAE Mg> 2%
MR I i pUC(AT)ER pUCT9 4 g F 12
e aE ) S AR T7E T 6k, £F Mn? 28 f
W, T7E T -SAD {4k pUC(AT)EL pUC19 [IfE
Y@ TTE T . DL pUCAT) WY, B4R 7Y
T7E T 7& Mn® Z& i b 19 9% 40 4% ) e ik 1 A
Mg* i %5 41, T7E T -SAD {E Mn 2 3
WS AT e s, XA T T7E I -SAD X HJ
SERRE BRI 2 e B i, T T SLRE AL
PIIae )Tt . 1K AT RS NP AR R AT
Ky WHTWFFEE N TTE 1 P45 FSEEZIX ¥ P46 5%
SEMBR IS, ILAE Mn® % phi b ) BE AL D) 2 8 D) 25

W T,
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Table 1 The specific activity of T7E I and T7E I -SAD

Specific activity/(U=pug™)

Enzyme  pUC(AT) pUC(AT)  pUCI9 pUC19
Mg* Mn? Mg* Mn?
T7E [ 800 + 50 40+ 5 40+ 5 40+ 5
T7ET-SAD 700 + 50 240 + 30 40+ 5 240 + 30

Unit definition: One unit is defined as the amount of enzyme
required to convert 1 pg of supercoiled plasmid pUC(AT) or pUC19

to non-supercoiled form in 1 h at 37°C.

2.3 T7EI-SAD —B{RaEMS

T7E T 1 = AR 02 2000 HY 25449 (1)
Senth, DR = AR MRS ME G W TTE T 1Y)
BE. Bl Sa ol FHAS [R5 3k 1R DI JId g 458 Mt 441
53 1) SDS-PAGE 73 T 25 &, W LA H 24 SRR Uk
JEAE 1.75~2.0 mol/L I, S — B AAMRE. K 5b
A AN )k BE PR 25 U I A% BE B AL 4 19
SDS-PAGE 73 #T 4 &, W LA 2 R 5k B2 A
5.0~6.0 mol/L I, Sp¥i —SRAKME. 1997 4,
Parkinson Al Lilley" & 8l T7E T W& 2 8] 1145 5 9F
AR, HAE 6 mol/L JR WA & KA W I
;2007 4£, Guo F1 Eisenberg!F) F [ — {4 )¢ itk
A TTE T AEANRIA JE R RO v b A 1 4 4
P E M, BFITAs R R Y BRI B 208 1.5~
1.6 mol/L I, £ 1 &b h B A= [ g5 2 LT
K. TTE [ 2 45 i A e ity — R4k, 45
MRS W AR B (AT 3. 454 LRSS S nT 41 T7E |
-SAD 5 T7E I i MaZi.

(a) ¢(GdnHCl)/(mol-L™")
ku M 0 05075 1.0 125 1.5 1.75 20 25 3.0
65—
48 ~— — e—e_—y —

(b) ¢(Urea)/(mol-L™)
ka M 0 10 20 3.0 40 50 60 7.0 8.0
65—

- e — -

48 e

Fig. 5 The fractions from stepwise denaturing and
eluting were analyzed by 10%~20% SDS-PAGE
(a) Eluting with different concentration of GdnHCI. (b) Eluting with
different concentration of urea. M is protein marker, the digit on the top

of each lane is the concentration of denaturant.

2.4 BRI TTIE 1 -SAD 5 Junction3 BY4F

B 4tA
FEAR

2005 4F Guan Z59 45 T T7E 1 10— AMEAL &5

FJ I3 Fx 2 4 SCD (single catalytic domain), i F 1
LB — AN, BRIBAT &5 & iR 2r HI 16
77 ARG AN AL T3R5 1) TTE [ -SAD .5
PRI, — AR, S — AN ETE N, B
LN iz B A el A HY g5 RE ). B 6 himad
Ji BEL ¥ S50 72 1) T7E [ &5 Junction3 H5 5 45 45 fig
DI FE. I 13 A S kR, S5 A SRR
1475 5 mmol/L EDTA LAIHIEG ¥ ) FI/E . &
6 EE 1, 2 vkiE L B Ay, Ui
T7E | -SAD B 5 T7E [ 2R4LM% HY 4546817,

rw
M 1 2 3 4 5 6
R . Enzyme/J3
complex
— — — — — — ]}

Fig. 6 Probe the specific binding ability of T7E I -SAD

to Junction3 by 6% DNA retardation gel
10 nmol/L Junction3 (J3, strand b was labeled with FAM) in the 20 .l
binding buffer with various amounts of the enzyme were incubated at
25C for 30 min. Each mixture was resolved by 6% DNA retardation gel
at4C. 1~6: 30, 10, 5, 2.5, 1.25, 0.67 nmol/L of T7E [ -SAD. M: No
enzyme added. The upper band is the complex of T7E [ -SAD/J3, the
lower band is the free J3.
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3 i

AHIFFCIR IS P Rh 7 22 ] £ AR AT AL B DR FbR 2
(K55 — B8 4K TTE T -SAD, JFiiF W H 2L A o S 4%
& HY 25t MR ), ReE v 25 I D)E| HI Rl
pUC(AT). {HH)#| puC(AT) T X5 TIE T A
[, T7E I R[N 5I NPV ZIAL i, AL e TE
i pUC(AT) B #4261 JE X, 17 T7E 1 -SAD
HEA NS, —RAERETIAN— IR,
DRI S K g e e X 4 b DI 2 RE =, SR 5 T
FIFSCUI T i 5 U RS B D) AR TR P 5
AR LB, TTE 1 -SAD £E Mn* ZE 0, 1)
#| pUC(AT)AI pUC19 [IRE 4T TTE T .

BIF 50 A 28 1) — 26 HL A 40 i 75 1 1) 5
DT ey FL ARk A AN mT [LRE 1) ). IR v
A4 B H— R E 5 I IR & A 3
REE A M TR], b s s TR
H bR B3 1) R )1 0 B N IR P s e, B
ICH FRIE R A AR AL, QA ™10 T7J5 81
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= T A R g — 3 1 A R R A P e
XU, WnIK R A D) 1 B R o i 221
oy ETA X [ R s L DU A ] e A e RiA &
ST, WML RS, AWEAM TTE 1
GRS IR 1L 1 SESRAS PR CTE PR
G AR IR R R OIS P 0 R A
AR E A XA S Ry BAT Al s R A
MRS

H ORI 3 i RARRGE P R FAZ
A I A HIANRIR L1 SDS ARBEAR 11 5
Bt T K o M B AAAE SDS HR iR B IR 2 A,
AT AEHIAN N AP AR BERE i, RS 15—
COLTEACI TR P Rk iAeA, 2E M —
RN, ARFTR A T il B A
VeI 52 8 s SRAARE MR T, AR
A RFIE 58, AHILR PR B 2 AR
A ICEALL.
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Preparation and Characterization of T7 Endonuclease I
With Single Active Domain”
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2 Shanxi Key Laboratory of Molecular Biology for Agriculture, Northwest A &F University, Yangling 712100, China;
9 New England Biolabs Inc., Ipwich 01938, MA USA)

Abstract T7 endonuclease [ (T7E I ) is a multiple functional endonuclease from bacteriophage T7, which can
act as a reslovase to bind and resolve recombination intermediate Holliday Junction (HJ) specifically, act as a
nicking enzyme to nick double-stranded DNA randomly, act as a specific endonuclease to recognize and cleave
nicked sites and single-base mismatched sites on duplex DNA. Vector pET21a-MBP-T7E [ (E20K) and
pET28a-T7E I (E65K) were constructed, and MBP and His6 tagged T7E I mutants MBP-T7E [ (E20K) and
His6-T7E [ (E65K) were expressed and purified respectively. Two T7E [ mutants exist as homodimers, two
domains of each mutant are inactive. One MBP-T7E [ (E20K) subunit and one His6-T7E [ (E65K) subunit can
form a heterodimer, which have one active domain and one inactive domain (so named T7E [ -SAD). T7E [ -SAD
was obtained by two approaches: The first concerns co-expression of two plasmids in E. coli strains ER2566 and
purification of T7E [ - SAD by amylose and Ni-NTA affinity columns. The second concerns co-denaturing and
co-refolding of MBP-T7E [ (E20K) and His6-T7E [ (E65K) in equal molar and isolation of heterodimer T7E [
-SAD by double affinity tagging. Using the cruciform structure-containing plasmid pUC(AT) and general closed
circular plasmid pUC19 as substrates, the resolving, random nicking and nicked sites cleavage activity of T7E [
-SAD were analyzed. T7E [ - SAD can recognize cruciform structure, but it loses the capability to introduce two
nicked sites simultaneously. In buffer with Mg*, the specific nicking activity of T7E [ -SAD to pUC (AT) and
random nicking activity to pUC19 are close to that of wide-type enzyme. In buffer with Mn*, the random nicking
activity of T7E [ -SAD is higher than wide-type T7E [ significantly. Results of stepwise denaturing and elution
experiment showed that the subunits of T7E [ -SAD can disassociate in 5~ 6 mol/L urea or 1.75~ 2.0 mol/L
guanidine hydrochloride. Gel-shift assay showed T7E [ -SAD can binding to four-way junction substrate Junction3
specifically. This study provides an efficient strategy to prepare cytotoxic protein, it provides a sample intuitive

approach to probe the stability of protein dimerization too.
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