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ASCHFRERE 1 B Waossd MR AKRETHILSHEESR Sto) WERE, £k
Stx ByE RS T £ 4. 5kb 7 EcoR1F BN, —RFIRAYSEREEN. RIOTMEHRFER
(pMGCO01) BEF~2EStx, P2 B FEAHR0 161, RERCNERARENBEER, WEET M
SEM, MM ER pMGC001 BEERKREENBY AN (Stx-B) REETEERARE
pJLAS03, ST Stx-BEXBHFETNELNERE, Stx-B Bk, RSRNEnEmnsa
W B E. Western blot B EI18E5Stx-BATHEROIENERER,

@R AEAENKINE STRRBEPLLA, ERNEE: SiR%

FEREUREEARTRER, &
BEEBRTERRITER. WEE 4 MH
B, HpURRERKIREIENES
BR™E, XEFEREOTEHEFERKE
# Shiga toxin (Six) '+2! | Stxfh—4~
HEMWAT A (32000D8) F1 5 ML
PERIBYY BAr (7700Da) SRR, B I Argk
MR ESAMEES . SIX BT &

CTHILT FBRA BB ailad 2 0, A

MHEN Y, B ENEBCE T B H
B, BRIRHHEERT B H N E W
the NTHEVBRENSH E H RS
B BWAMFIBCERE I RERAKTIR
THUSIXMER, 3% Stx-B WHRK
HETEERRERSE, FBT SIx-BY
S FEAMBAT B R I R

MM AT B

(=) ##

1, BrERgEEs 45 f LB
RFFEAITCRF, HELFSI001 (F,
coli DH5/pSUL08) #30°C 33, ML=
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FFED: Six-Bpf, E42°CHE S2—dh,
HNETEEZR AP RENE, NAPER
YR EEB0—100pg/ml, ,

2, R, MEEEERAREE KR
BT R R, ARl RRIENE L,

3. BFEEA R R SRR
Mg E 2 AT, DNA 2B, Wk
TREbEEEEE, T4 DNAKEEEM 4 AELE
e (JATP, dCTP ., dGTP &

' dTTP) #2y Boehringer Mannheim;*

Fy [e-*2PIdATPHE Amersham 25 {it
R s B 4 4 BB R JL 5L T3 B s
MEZHEZ®REI. & A& 5 FDNA,
SDS., 4 MmiEHERME SigmaF]s I
FEME B R 7 Serva 48] 728 Harfb2zid
FIHR AT, .

() A&

1, DNA BEHAR: HERRRE
5.4k DNATY 43 204k 4k, PRSI BS BE g Aot
TG M PEEE bR 5/ B, SRR RN B Bk
DNAW %, ¥{bfnSoutbern bloiyik
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Table 1 Strains and plasmids for experiments
Straing ‘Relevant characters Source

E.coli K-12

JMss F-ara A(lac-preAB) rpsL(Str7) Stored in our Lab,

(¢80 dA(LacZ) Mis)
DHs endAt, recAl, hsdR17, supE44 Walker
. ByrAgse, thi-1, relAl .

983J SLT*, wild type Newland

Liooi JM3s3/pUC1te this study

Liooz RR1/pBRaz2z this study

Lioos JMas/pMGCoeo1 this study

S1001 DHs/pSUio0s this study

Seo00: DHs/pJLAS03 this study
S.dysenteriae [ _

Waoaes Wild type Watanahe

502 Wild type Hospital 392 - -
Cell strain

Hela-53 stored in our Lab,
Plasmids

PUC19 Ap* stored in our Lab,
pJLAs03 Ap: Walker

pINzg SLT-B*, Ap* Newland
pINa7-19 SLT+*, APr* Newland
-pMGCoo1 Stx*, Ap® this study

pSU108 Stx-B*, Apr this study
(50 R hi pIN 26 £ Accl 71 Hinc I iR, H

2, ﬁ’ﬁ'fiﬁ*ﬁ%(sm)&ﬁﬁﬂ Y54
HBIZ s iy (SLT-B) BRI & L
Hind W B§t) R pIN37-19, S5 I85Er
B IS, B &SLTH1, 2kbiDNA F
B, WHEBE&0% K SLT-A %1 100% 8
SLT-B, 818 EF A DNA #4, H
B A 2 T i SRS B Six B K
Wi, SIx-BEREREFFEHBESENT:
JRhL pIN26 ! 61 & SLT-1 R s3 ATV AR
UERNESYBIERLER, RIBEEY H
#, HAccl-Hinel FirH & SLT-1HB
Wz H, 85 EMAT RIS,
# Al B Accl-Hine I B2 414 Stx-BiF
Rk R e, ESLT-1HBIF 4 )
Stx-B T EER g . TR
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2 UHmIBEERS TR %, BWHE
SLT-1 WyBIE AL 8043 177 FR 2% DN A,
FrE, SEMERRILE, o558 Stx-BT
L RVA L ER e i S ‘

3. BEWHEBLEERA .. SDS-2
TA 6 5 B BE B P, ki fB Schiggerss: 81 4%
B FHEFET, ERETSES TFR S
1 —100kDa i & 3 )F . SDS-% 1§ & Bk
FEBER B TR, (RIER R 43 o B = 8 4
BREG LR TP 4 48 60mmot/L
Tris-HCI(pH6,8), 1 %SDS, 1 %HE
ZEE, 10% HiMfo, 01 %R, e
& 1 & 4 F /RS TBio-Rad 4 5],

4, Stx-B WA s ke,
A Stx-BIF 8147 1) 52 08 Bk (S1001) %
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CHEFLE, KORBEHEHKERE
T ODgposm=0.4, HEIANCHEFE
ODgo00n=0,8, RF42°CESh, B
BB, Bl 10mmol/L Tris-HCI (pl
BBk, BIRET 25 % -1
mmol/L. EDTA-10 mmol/L Tiis-HCl
(pHS,0), 30°CEREIER 10min, EL
EEE, BIUERESRZTHRKSHEEK
o, FTE 4 °CH4E 10min, ZL0USE R
GRABaEERS), BHIiEE 2T 10
mmol/L Tris-HCI(pH8,0) (B N A%
Wiy, BaEERE S HREES B A
E#(FPLC)#—H4itk, BHBRRE B
Lowryi: il &,

5, Stx-B W Hfri % TR R TR
FkEOEI 45 LD iR AL MSIx-B T
B A BIHESEENE DY RN
U SEEFINEERT o & Bk
pILAS03HIE  coli K-12 (S0001) & E K
Fi LA 25 Bk — 2B a4k,

6. H40HuiHIE Y Western blot;
HamaiE g Western blol A L &
¥ Boulain 2095 12, £ SDS-%HF
R RS, ERWHET R
BREBEWBRTEEIER REHTE
WL B 1 o St - B YR 22 7 4 B I B T RE
WA TR FRIE N ik, BVCIERE
KAE R{ERNSE _hilk.

' 7. HlEEENE. SERNEES
fEEER F 2 W Genlry % V¥ 5 05
B, MBS, BRI s Rl A
EOWERE, BEEBRRE, BEE
B, B0 (12000r/min 10min), Brail
EY, LR, 450 BIRFLIEREGL B, A
SR Helagm i 47 3 E TR #E: 45 W

8., ABEILIA. HAEBELRL

WETmErkE SRR Y,
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o0, wAFME. T HEREARY
Mz Y, EHEFEIHEMO.2
AR AL ZE 10—168 /NS BLA P,
Mg NS EE .

10, EERECEME: RHER
Helasi ju i W75 07, AR RE
s A Helafmife, 2 8 i 2 5 v
S G I,

# R 5 ®

(—) FRRPMGCO0I tyigaR

JAEFRERGERIC T TE W308644) 1
i i {kDNA, F EcoRT Bjf#, Zlg
B R Pk S, FHSLT A /R 4 17 1%
Badeds, ¥ ESIxEEA kS 4—5kb
HIEcORLF EE N . TR LIEcoR T R EBG %
W30864f 3 a1k DNA, HL#k )G MEER th
t) iy &3-—6kb DNAREER, FEBEEE
MEE R A ENEDNAR B, 5% EcoR 1§
@ 3: FCIPAL 3 3 1 3 4k pUC19 DNASH
Wi, BBTEIMS, EEEHE
THEBRNFERITR |k E it
T, FiE— b HSLT 2 B EH b s v IR
Z7g, A Six REMNAEEE, ¥
Hop AT @ &8 pMGC001 . F
H EcoR T 5 HEgMH, RIAHRM Stx Ky
Pk B A E4. 5KbE Fr BN o

(=) HEHEF L1003 (JM83/pMGC
001) B 4§ M E :

FeM EAUT T AR, Hela 4845
R FR L1003 SRhadft, &H#H
TR AELI003, FAMEATEE S, dysenteriagel
(W30864, 502)%H_E.coli 933J HEE X T
Hela%Bl, TiEHHEM B L1008 L1002F
ZmHelafmiaW AR E 1),

ARG E AR E T S L1003
WiEEEMEH. 4B # 11003, K
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Fig,1 The cytotoxic effect of cloned strain L1003
-A, Cloned strain Liooa
B. Negative strain L1og1

( pPJLAs)3:
48 kb

Sspl .
0.7 kb containing blunt end with
Six-B region. Klenow fragment

Ligation
Transformation

Selection and identificatior

H oz HRASIX-BEEMNERPSU:ee

Fig.2 Construciion of the hybrid plasmid
containing Stx-B region
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AR E, coli 933J, S, dysenteriae 1 WiEEREEE, THEMNEHRREIIR
W30864 FIPHVERT B L1001 M Sl AETIELR,

ANGEHENBER, 12h FMEER, FHHclatEiﬂ DA SRR B A Y St AT
%%ﬁwﬂﬁ%ﬁz SEHEEX AR EIREl RESENE, HSHNERNEESEY
BRUK, FRMARMGATEIT, Ot REE onsuonmzl, #ZHLsoml, Al hE
XA B LRI, BET smlLE K, BE BRI E e
 SEREHRRNAEERRGIRIY BT I RE RIS KRE, WREREE 58
B AT, eER e, HoEsIE  20ulin A& 200ul i B AL, 12—
ER By A, 3h FABRBEHAR, 18h M EZEIE IEIE N, &R EWHEE
10b Frali iR, #/NERREITE. FE L1003 i B E fk W308641%16(%
WeE %, 20h FEIFECS. FHMEXTME # £, (E) # 5 Shiga toxin B I & fi
coli 933J ZIBAIEREL T REMR, H (Stx-B)E B 5T

B 3 Stx-DIESS A EEMSEAMRHEEDE- 3 v b gk B g b 5 A Western blot £ 47

Fis,3 SDS-PAGE and Western blot analysis of high level
expression and purification of Stx-B subunit

1, SDS-PAGE analysis of high level expnession and purification of Stx-B subumnit
A, Molecular weight markers, B, Sooot (DHs/pJLA502) with heat induction,
C, S1001 (DHs/pSU08), D, Sioo1 (DHs/pSUi08) with heat induction, B, Pellet
afler cold shock, F. Supernatant after cold shock, G, After FPLC

2, Western blot with polyclonal antibody against Stx-B subunit
A, Stwo1 (DHs/pSU108) with heat induction, B, Socvr (DHs/pJLA503) with
heat induction

3, Western blot with monoclonal antibody against Stx-B subunit
A, Sooor (DHs/pJLAs03) with heat induction, B, Sicer (DHs/pSUios) with
heat induction
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IR 22 R E R pMGC001 #5514 % Sspl
0, 7kb DNAJ £, [d8f Ll EcoR I BE#g
Fk R tkpILAS03, SDNAZL BB T Y5k
WIS, 5 & Stx-BIF B0, ThD Sspl jr
BN, kBT EDHS, SEAR
®ipSU108(E 2),

(m) $tx-B ERMEAGHENS
Wik

BT X ELET S1001(DH5/pSU108)
BT FIRSDN, e HE R OT T W4
Bivk, 4rBIABIHE: %4 B # So001 (DH5/
PJLA503) #1352 & #k S 1001 (DH5/pSU
108) FI25HE R, HFTSDS-BE w8 I
Wk, ERRES . NE-17 L, sk
& S10017042°C 5 R /5 g MR L Six-B
(E3-1D) . MIE3-1:D T ER 7
IR T R 9 5T (ki
T, g F BN B Stx-B,
AFRLH 7.7kDa, SEE B
T 43 F B Bk 20 B 4 5 BUBR G St-Big
Ak, SDS-BEP BB LERIE Ik &
BEBRSI00185 75 B K kSI-B,

(E) Stx-B 47804 F S {L TS
BHEHNE

BeH R BTd, H Stx-Bi 7
Sy BB, TERE R S1001E42CE SR,
PSR, R Sx-B AT
ST A, v R AT RS A A\ SR o
PR, TR Six-BIE MW .
I PR A T RSB SRR
Bk Stx-B Jp 7, P 3-1 RERGSARE
HETE R RS, 4 & Stx-B R s
TP 3-1 4 F M FS4, 164 B
Stx-B . LT 2% k5 AL IS AR
Stx-BE/S 5% 4z, B FPLC fki

—F ki, KBH— /I Stx-B, LH
3-1651Gr,
e “HEIT LT BTk, LA R R

ix-B 4 BIBI& % 0T & 3T M,
Western blot, Il BT S:x-Bf R
Wi, HEE 32 F0E 3-3 ,
3-2 % IR Fik i Western blot,
3-8 ML FE i ki Western blot, I
3-2ME3-3A A, KWL HBAGREE
VNI, X Stx-BifA g, Xug
Yl A 2 55 B 1 B R Stx-B &y
B BRI T AR R,

2 X x W
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Cioning of the Shiga Toxin Gene and High Level Expression
of B Subunit in Escherichia coli K-12

Su Gueofu Li Fengsheng Huang Peitang
Rui Xiangliang Huang Cuifen
(Institute of Biotechnology, Academy of Militery Medicel Sciences, Beijing 100850)

In this study we have cloned the gene encoding the Shiga toxin(Six)
from the chromosomal DNA of S, dysenteriae iype 1 (W30864) , The Six
gene was located in a 4.5 kb EcoR1 fregment, A series of biological
experiments showed 1hal the 'hybrid plasmid pMGC001 containing Six
gene could produce Shiga toxin, and ibe amount of ithe Stx produced by

pMGC001 was 16 fold more than that produced by ils parent strain, The

cloned strain had cytofoxic and enieroloxic aclivilies,also neurotoxin, The’
gene for Six-B subunil was subcloned inlo plasmid pJLA503 from  plas-
mid pMGC001, We oblained ihe high level expression of Six-B in E,colf
K-12, The Stx-B bas been purified in large quantiiies, The polyclonal
and monecclonal antibodies against Six-B were raised, Westeln blot sho-
wed that they cap react specifically to the B subunit, '

Key words Shigella dysenteriae 1; Shiga toxin B subunii; gene ciomng;
high level expression
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