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BB SRR
FEE

CE MR F R A T RN, AL 100850

HEETFRII RN ATRAR N FEAEEER. CRBE TSR, ERSRTY
DNA ¥ phagemid ; 7] & 56§ DNA 880G R H H SRS RN AT EE TR EBRTRY . B
RAFLHANHREN M RN 5 56 DNA BR L2 KT 3, & BRI ek DNA,
B LR R AT Six-B EEM N FKEZET 0 BamH 1 18,2 CKYP 4T Hy
Bel LIRGFF3 . AT % Sex-B B EBG & LamB X E Ot 7 £ 4. BLERBE TESF Tht
THEEFRZ —.

XKWA ERNER B T M Phagemid

HEl B TR S EAFERNZHT 5 DNA Ah ESBE EH KNS
XTI B R DNA BABARFFTRIMEERE, G4 ILERT THSLT
TEFLE LD, B SRR T PR SR 2R v B 4 (4 M13, 11 1 £d)
W EESRAR DNA R BURD, (B £ AR DNA REE ., 5#4r5% A DNA BB
B ET B KA R U RSMEDNA A s A NS5 E . REiERHaay
AR B 6 00 2 00 I Cphagemid) 17 T IR 40 2 AR , phagemid B H R
B RS T 2R B ok B PR BR . o F I ORLAR /N, B T 46 A So bRy SMBE DNA
&E[% 10kb"), & 3 phagemid %725 &40, 3R — R B TG A 8009 7 260 8 S AR
B MHELERKER B ELN(Sc-B)EER N AMA C R84 917 — 4§ BamH1
Bl 1 i3, 7% Stx-B HEAME E LamB 8 T &4
#oH R %

(—) AR ANEAFRES (LR D

(DB EF AL

AR R BT LB MR BRI 201 37 CHE S0 AWl (25 ) 8 2065 DNA #idg
BB 2XYT BHZEAL B4 16g &M M. 10g BB MESH 5¢ NaCl>,S1001 =
WCHER, EFFAEFEBRNEEEN, K231 % 100pg/ml 30#8/!111

(Z)EBHBRAEREN

R PEPe UIE LY B4 % A A7 . T4 DNA K8, T4 DNA ZR8. T4 SHTH%
Bf1 DNA Sequenase I [ Boehringer, [a-*SJdATP 1 Amersham fit§¥, ATP.DTT.

ELF 199241 )1 11 HIWH,
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PEG600. SDS. BUERE . BRFRABEE, ¥k Sigma A7 . PRI E B R TR
(dATP. dTTP. dCTP #1dGTP) B Boehringer 2 RIHERE . HeA L AR K5 HTEER .

1 N, ENOAEH
Table 1 List of plasmids, bacteria and phage

i ¥ Strains # ¥4k Relevant character ¥ ¥ Source
KB E. coli K-12
HB101 F-, hsdS20 (rs, mg)}. recAl3, ara™™, Store in our Lab.

proAZ, lacY1, galK2, rpsL20 (Sm"),

xyl-5, mtl-1, supEd4, A~

51001 DH5/pSU108 Su et al.
$1002 HB101/pSU109 this study
CJ236 dut. ung, thi, relA; pCJ105 (Cm"} Victor
51003 CJ236/pSU109 this study
MV1190 A (lac—proAB), thi, supE, & (srl—recA) 306 Victor

1:Tnl0 (tet™) [F': traDD36, proAB, lacigZAM15]

S1004 pSU110/MV1190 this study
S BIWE i ¢k belper phage
M13 Ko7 derivative of M13 Victor
AN plasmids

pGCl Ap Victor
pSU108 Ap, Stx-B Su et al.
pSU109 Ap, Sux-B this study
pSU110 Ap, Stx-B this study

() DNA BI5rE 5t

R RE L /MEE . R A Maniatis ™. N DNA KEN B R RE
B A.ON. BB DNA o it M e A I o Y SR K T R BRA B R E 2 AN
1% 2% . WSR-S EY DNA Bk H1 ¥k e i 3% & Biotrap” BT1000 (Schleicher &
Schuell) .

(F) DNA HRA SH

B ¥ PO L REBE R DNA ME TS R REEN R, BB DNA FE R
s E R BN YIREEE R, SR 55 LA I RE I 4L B9 A5 S DNA Bl T4 DNA EBMNTE
SCEEHR, HAEILE &N BZSMR. £RA T& Ap LB PSS, B
PPk — Bt Ab T, AT TR IR i 4 A B A A Py DTN AL Bk T saRE

(&) HERFINSH

B R P40 97 8k Sanger kAT,

© TERZRMEMARMATIRSHRES http://journals. im. ac. cn



54 HEE. BETRIIBHEEOHFE 333

& R fat i
(—) EHHBISHEARESE
KA #E FEEAGREN PSR TREHENERZWE KT (phagemid) ;

B Eh R E K HF B CI236 (dut, ung); fil & FEEBUR DNA; 4 RBEERERIT
584 DNA BIHGR A & B0 DNA, LA 1 Fiw.

O

} Clone the gene of interest into phagemid pGCl

O

+ Transfer into dut ung strain CJ236

O

t.. Infect with helper phage. isclate single phagemid

O

-

Anneal mutagenic oligonucleotide

&

Using the oligonucleotide as primer.

synthesize complementary strand

@

-

Transform into E.coli MV1190

O

Bl EETEIIFHEARELR

Fig. 1 Steps involved in oligonucleotide directed mutagenesis

(Z) HEMETEHEZE pgagemid pGCl

HE 2 NS S EEEEB IR Sx-B) WEEZERESRHE pGC1, AR
#1449 YR Sal | Al BamH1 M@ F R pSU108, ZBSHREENE, HHBENE
BeFEW & Stx-B EE & 0. 7kb DNA F B, 5 A E R e L i B
pGC1 &, ¥ 1L A8 HB101, 58l BOR S0 IR MR Y1 47, #E & Sex-B BEE M
BH, H&5% S1002 (HB1e1/pSUL09),
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»e Sal |

GOp
]
=
g
3
=]

Sail & S BamH I gegRi
! EcoR1/5Sspl
EcoRy /5sp {stx-B

Sali +BamH | Sall +BamH I
¢ i

BamH 1 Sal ] ———

pGC1

BamH 1

Sall

Stx'B"‘-—_ \/

ligation

pSU109
3.6kb

BamH1
i

Transformation
+

Selection and identificatinon

B2z & Swx-BEENRMEN pSUI09 ZHE
Fig. 2 Construction of hybrid plasmid pSU109 containig Stx-B gene

(=) DNA BRI HE

HH& 8 DNA BUR, B E4AMN pSU109 ¥ LE KB HE Cl236, BT
$1003 (CJ236/pSU109). CJ236 H T3 FA . dut-1, ung-1 F pCJ105 (em™) %, dut F
B dUTPase &%, S 41K dUTP K FHE : i ung T RERE N-BERKE,
#4454 F DNA (R B LURHFZE DNA ., Hit dut-1 fil ung-1 SBOFBEZHR A
& B DNA A3t 2k e i meve o R e BT (B A D,

R pCIOSU A RATENEE, WL B R phagemid #1455 B) 8 o 4 B 5 -3k
N L ED . BT B & M13K07 (M13 i £ 4) #EL S1003 (CJ236/
pSU109) , T A SR, ik phagemid 7R #4938 TV, § 304 FI T 1% phagemid,
AR i kA o, B ER A, RINBEWO T aH&aS RERM s DNA K
RN S1003 E& Ap Ml Cm B LB 33 . 37 CHEFF IR B 204! B MEHE tk M13Ko07
(=1x10"pfu/ml) 5 EiR s0pl A BAIE MR G, TRBM 10 580, A E15ml 2X YT
BHRBAERY 150ml BI=AMS, b1 Ap F1 Cm THFWA, 37 CRIRRELE. KH
BE G B, 3. 5Sml 20% PEG6000-2. 5mol/L NaCl E F#&# 4. AR,
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EIKWE 30 48, F 4CHE L (3000r/min) 30 8B E EH RIEEIET 0. 5ml TE
(mmmol/[, Tris-HCl, lmmol/L EDTA, pHS. 0), &.{>(4°C,2000r/min)30 4%}, &ﬁj:

&, hu)\ 4 20% PEG6000-2. 5mol/L NaCl, 4IRS, BIKE 5 28 B.L 5

L. Eﬁﬁtﬁﬁ‘ 5000p] TE 4 nh . B S5 0K B K 1t HI B (pHS. 0O Hl 4R 2 mﬁm Kk
MR =K BRZ8 R F RS UUIE . RS 7A R % DNA SR T 50pl TE Gopill, A 1 %3¢
IR kR & SR 3 iR,

£ 39, 47140 1pl 58RI E & M13KO07; 17 2
X 1pt b ) % HY B4 phagemid, HEW R, ES E
B 45 09 4% phagemid B, H B/ M13KO07;
% KB4 # phagemid 2% 5,

(M) BEFHFBOIT TSR

HEIHEHEERIISHENREESHKER B
TR AL (Stx-B) #9 N 358755 4~ F /) BamH1 {7 51, I
TEC K=k E Y Bgl T RAIFS, B R M
RV B 17 5 S 7 B B Stx-B 9 N fl C KB
BEH (B 4-A),

#F N 8, CTGG %4} GATC, Wi C KM
TTGA MM, AGAT, ERIBEEEAMBEELTR
UAIHE S B 5% DNA SURM BRI E 4, T HE
F-EMKELESRFENERS S HWATETR
ETHETHESEROPHE, SHNA 10 MU LEHR
e SWFENEHi,. AHENSIERHERT 5
B 8 Stx-B-N 1 Stx-B-C, #f#& ¥4 BamHI1 {if
S, MEEAOEBgl 1, &5 RILE 4B, £ Stx-B-N

fSx-B-CH, BAFHERIBTHZETR. P 3 46t phagemid ¥) by K BEEE HL 3K
B4 B IEH . HIA RIFIREY DNA (cccDNA), 5 1. MiBREHE MI3KO7,
2. B4 phagemid

HAE T MRAITRBIL 7 20 REKBPEEY o _

ig. 3 Agarose gel electrophoresis
2ul10 53 45 49 28 ¥ (500mmol /L Tris-HCl pH7. 5- of single strand phagemid
10mmol /L MgClg-SOmmol/L DTT), 1ul Sex-B-N 1. Helper phagemid M13K07;
(100ng/pl ¥, 1pl Stx-B-C  ( 100ng/p! ) 0. 5ul 2. Single strand phagemid

0. immol/L ATP, 1pl T4 Z#IFREHKEE (10u/pl), i
HIBKN TR E 20pl, 37CRIR 1 /DG, £ 70C Tk 10 2 LIKRIE T4 ZHHER
e,

() WEDNA LR,

¥ _ER B B L 19 5 BB 1R Stx-B-N fl Stix-B-C 5 #.4% DNA ﬁﬁﬁfﬁlﬁk
E3p GEREEENEE 20p EREHEREHFEBE TR, 1.5 20 XSSC (3mol/L
NaCl, 0. 3mol/L #rEg#EeN) . 8. 5l BREEBIMR (49 1) E 70CHRIE 5 24 . EZ R T8
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BHHZE 0T, BKERHE.

A
N terminal BamH1 thr arg
' +1 +69 Bygll
s TAC GCA AGT GCG CTG GCG ACG CCT GAT TGT wee o= GTT ATT TTT CGT TGA CTC AGA ATAGCT 3
3 ATG CGT TCA CGC GAC CGC TGC GGA CTA ACA-- -+ CAA TAA AAA GCA ACT GAG TCT TAT CGA ¥
stOp
codon C terminal
B
Stx-B-N
3' ATG CGT TCA CGC GTA GGC TGC GGA CTA ACA S
Stx-B-C
3 CAA TAA AAA GCT CTA GAG TCT TAT CGA 5

Ei-A Sex-B N A C KRBT

E4-B EBTM Sux-B-N#H StxBC

Fig. 4-A The nuclectide sequences of Stx-B N and C terminals
Fig. 4-B  Oligonucleotides Stx-B-N and Stx-B-C

1) |38 B4 3 6% phagemid IR, FEFE B MY 5195 B cccDNA %1 T 7 ki
30p0 B K R REHE 4T FIAIA 0. 5pl 0. Immol/L dATP.dTTP.dCTP 1 dGTP, 10p1104%
{534 TE # 28 ¥ JE (200mmol /L. Hepes pH7. 8, 20mmol/L DTT, 100mmol/L MgCl;),
141 T4 DNA ZE8(lu/pl), 2p1 T4 DNA E M (u/ub, A EEAEYRENERE
100pl . EHRIBHEELC S4vep, RIS FE S BMCE 5o, FBAEST C R 2/ B RIS
H S, HuA6pl 0. 25mol/1. EDTA A% Ik K 5F, B 10p] AT BB G I L, R
DNA BEREARL.FRRAES.

B 5o, 4710 B M B R DNA) 172 L 838§ phagemid DNA HER, BEE
Hﬁ&ﬁ%l%%ﬁﬁﬁmﬁm#%&Esﬂﬂ&ﬁﬁﬁﬁia.ﬁﬁimPkﬁﬁmﬁﬁ
cccDNA , X 3 B BL I B EF IR 5 | B i SE o SR 7 R AR Bh iy . TR A 10pel R R B
S By HFE MV1190, 564 T332 Fi8 DNA, B Al Pt )k 4% B P9 17196 BamH 1A Bgl 1 W
W, 5 RETE Stx-B i N 31 C %4 §174% T BamH1H Bgl I Pk SR mE R

W 6717 L, B4 B, pSU1104s BamH1#0 Bgl 1 BEARJE . 7£190bp F242bp Pk
# > FH — &4 TR 210bp B4 X5 584 Stx-B A 4T B —B8L HEt
Sex-B 3694 5 % (207bp) ™, BF LA P 61 45 R & W1 7E JURL pSU110H Stx-B HEMKN
R C RMRE A LR A 17 T BamH1f Bgl T JE— %t Six-B B HHHK
BREAEST TR SREHSx-BEEMNMC kBN SRItHER-
i, 4 B4 N £ C A7t T BamH1M Bl I A5 RBIHLR, ZOF LS ¥ Stx-B 4 LamB
Fbo i T &, LamB S F KB EM SRR, ELTh B — B SE SR A R,
Lamb #5— Ik R A5E A Mo tere oy LA 40 W B ok A T SR AT
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ccDNA

BI5 P cocDNA b B BR A ik
1. EEEHUET DNA (FAYEXT D
2. GBI ceccDNA
Fig. 5 Agarose gel electrophoresis
of synthsized cccDNA
1. Single strand DNA as a negative control;
2. Synthesized cccDNA

bp

- 489
— 404
- 331
—242
~ 190
- 147
110

Bl6 40 b i R A N b o b
1. EH AR pSU110+BamH1+Bgl 1 ¢
2. %+ FEAFE (pUC19+Hpal)
Fig. 6 Analysis of restriction enzyme
of recombinant plasmid
1. Recombinant plasmid pSU110+BamH1+Bgl I 4
2. Molecular weight markers (pUC19+Hpa 1)

b1 FT%0, i phagemid R S GHBUSE AT R R R — A B AW T, nE

B A MRS BARANESHEFN
R RBEREMRBRET HEN

KR URT R, ARRESRRELT,
BEAT. RNARER KA. 519 5808 LR

25:1%)20011, HEERRRAEWRHER; RRRIEE, S5&RHBERERERAR
KX R ERHERTRE, FNESERRE -EH KK, T L5 4 ] U, Y
R SRR S E R A S RE R R, HEELSERB A, XRH N T4
DNA £RMAMET ZREWK, {H TAREEH32 (T4 gane 32 protein) AR ST
DNA %J&,.EZ,R?ﬁﬁ%ﬁﬁﬁﬁiﬁﬁﬁ*%ﬁﬁﬁ’zﬂﬁ,ﬁtﬁﬁﬁﬁziﬁﬁiﬁﬂtﬂl
O R T4 B AR P 749 DNA (9 E (T G sREAT R 2E RERETRT—HERH

A FE.
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OLIGONUCLEOTIDE DIRECTED IN VITRO MUTAGENESIS

Su Guofu
(Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100850}

In this study, a method for oligonucleotide directed in wvitro mutagenesis was
described. It includes the forllowing steps: clone of the gene to be mutated into the
phagemid pGCI; preparation of single strand template; design and synthesis of mutated
oligonucleotides; synthesis of double strand DNA. Using this method, a new BamHI
site was originated at the N terminal of Stx-B and Bglll site at the C terminal of Stx-B.
It is ready to fuse the Stx-B gene to LamB. This method is a very useful tool for genetic
engineering.

Key words Site-directed mutagenesis; Oligonucleotide ; Phagemid
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