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CS3 FER N RERFERITHFITR
EHE WAL EFHF CE P

(REMTRFRL L 100871)

M E EHEEABTRETECOHT A RBE T, CS3 BREKASE BT RN RNK
Z— RTHRCHAAERMMERLH LHT C3 LEESHEEMBBEASFHEEY
e, BTV RRNUREAMAHABDEOEEZ M T ERESER, WE T CS3
AEERABENRBESHN DNA DR B, MARSITSERBR, CS3 BRMARERE
M ENBERELHE 6 AZ AL KD TR 514 15kDa, 17kDa, 24kDa, 27kDa, 48kDa fil
90kDa. BT 15/17kDa HEEER M CHB TEIN, HAMNEAERS S CH RENEEL
SEMER., RFEU LERNERET LEAXERHHNAE.

X@iE) BERABITH, ZEAE CS3, FREMR, BEFNTE
¥P0%ES Q78

ETEC E5[EE4LAERFEFEEN T EREE. ETEC WBUREEBTRAEMN
B T, B 3 2 1 2 FE B F % J8 ( Colonization Factor Antigens, CFAs). CFAs fZhEER I
% ETEC 18 £/MBHRKH, 2 EBHEPE BHEEMAEDY . S MHATH ETEC
#1 CFAs T, CFA/ T .CFA/ I #1 CFA/N B8, BASLEE. T LR=MHTE
CFAs 1, CFA/ T A —HRAL . 1 CFA/ T WHE ZFn R4l s, 73 $F % CS1.CS2 #
CS3, Ifs A B kb L CS1/CS3, CS2/CS3 &AM B ML, CS3 WM, CS3 2
CFA/ Tl AL B £k Ay 3L B BRI, CS3 3 60Md B K R F 4R g, R4 Boyan %011 & A
JIToS S5 FHBARBR TS, BE T CS3 WA ERE R T T 602E, Will-
shaw BUIh WEET CSIHBR, HE E. coli K12 T8 EW B LLFIL, B CSI L ENE
By A BT M R AT . ARSI RG CS3 Rk CS3 £ B XH DNA RB#E
TR EIPERIE, TR R EMER B X B RIME RS, WA RR TS CBHEXR
ELAT A AR A B A, B CS3 R LR MEIEE e T2,

1 AR %

1.1 WHEMEN
pMGD3 BHHE CS3 TREHWEF AL BN IS ENNBESERNEA TR,
EFFREMED!], PACYC184 fl pUCLS N E T, E. coti RR1 § DHS« R ZHEH,
PR EHRER 63" A& IRE,
* BEREHAA,
WA B BT 1997-04-30, 519 H $1.1997-11-14,
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LR AR E AR AR ERTE. TERARY E. coli DS410 B /K2 Trinity 52
Symyth B HM,
1.2 ENE

LB W #HEFEHE., CFABEIEFRE 1% KMREEE D, 0.15% BEAEE, 0.005 % MgS0, -
7TH,0, 0.0005 % MnCl,, 1.3 % ZIH (B &A=& N T = 5/), pH 7.4,
1.3 PREBG R % thlk

PRt BE . T4 DNA BB .DNA B S8 | RKREBRFFOFEF AL M A Promega
2y A E 4R L F F B 8L Pharmacia 23 8] o
1.4 BStteER %

[e-*P]dATP.[v-2PIATP W B ' [EEH 4 6], **S-Methionine T4 H Dupont 2+ 7],
1.5 DNA #:4pH4H. Southern 332 ,SDS-PAGE $1 Western % S EN3dE

R DNA 25 B840 B GER B L %385 k(6 13T
1.6 2EmRaER B % B W M43 47 ( Whole cell ELISA)

¥ 2% S0 7 1 3T,
1.7 {HHARE4F

RMAaEnAgt R AEONRFCRRRNES % BT,
1.8 BHEHRR"

A0 B B P AE CFA B B4R b, 37°C 3%3% 18~ 20h, [ PBS BiZItikiR, 2% B4R
HAT R

F1 pMeDI EHRHBMBISHA~ENRMUERR 2 £ B

=]
Table 1 The restriction fragments of the

recombinant plasmid pMGD3 2.1 [RENEERLI 4T
Restriction enzyme DNA fragments/kb EH R pMGD3 £ pBR322
BamHI 9.3 Vedih 5 5.0kb EHBHH CS3 I
Cla1 9.3 RERER C3 AERENTH
Pvul 9.3 BE ALK A Hind 1 43 5 B
HindIl 9.3 B K. H Hind M. BamHI. Hinc I
Xbal no site 1 Xho I 4F 10 5 Fi i | B8 i 17 2L B

TP L pMGD3 DNA, HisE g

):: 1.:;.3;,85.3 BerLvk B DNA FBE (R IWAE 1),
EcoRI 1.8,2.4,5.1 FAE A P 2R T BT AT P A A DNA

Hinc I /Hind Il 0.5,0.6,1.3,3.3,3.7 REIRSIE 1,

Hinc [} /EcoRI 0.4,0.5,1.3,1.4,2.4,3.3 T8 LA R A M g 1 194 L, U9 44
Hinc [l /Pstl 0.3,0.8,1.0,1.4,2.8,3.0 i B BN pMGD3 1 CS3 TELH
Pstl/EcoR1 0.5,0.7,0.9,1.2,1.3,4.6 FEEE 49 B B 0 4 551X 0 G U I

(anE 2 BYR) o

2.2 CS3EREMBRERRMBEARBEMNEMRETERIE
EAEBFFRIEERIRD, AMBE CB PAFS, MALFEREZH . ERE
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A a b c d e f B abedef C
kb
kb kb 21.22
: 515497 |
21.22 2122 1270
515497 2.03/1.90 f
427 | 5.15/4.07 158 |
427 138 |
2.03/1.50 i)
158 hos
138 R
1.03/1.90 _
ggg Y 0.56 |
' ' 138 | '
03
6 0.95
083
0.56

1 EELH R A BRI N ) 5 AT 4

Fig.1 The restriction map of the recombinant plasmid pMGD3
A. The results of pMGD3 DNA digested by singe enzyme
a. Marker (ADNA/Hind [l /EcoR1); b. BamHI; c. Clal; d. Pvul; e.Xhol; f. Xbal
B. The results of the plasmids digested by single or double enzymes
a. Marker; b, pMGD4/Pstl; e. pMGD3/Pstl; d. pMGI3/EcoR]; e, pMGD3/Hind [} / Hine 1 ; £, pMGD3/Hind 1
C. The results of pMGD3 digested by double enzymes
a. Marker; b. Psul/EcoRI; c. Hinc [ /Pstl; d. Hinc [l /EcoRI

MM EAYY, I THET s
ek, B 5e Ll CS3 IF K iy 3
HE A FEE R EM S MENR poE C
K. AR R B R, 4 81 Py e o P MR
Pstl. EcoRI & Hind [l /Hinc 11
H1k pMGD3 DNA, #4T South- B2 EALFR pMGD3 5 B R R
ern BB 2R%E, #5 R G 7R, EcoRl  Fig.2  The restriction map of the recombinant plasmid pMGD3
HEE Y] pMGD3 DNA P 41y P:PstliB:BamHI;C: Clal; E: EcoRi; H: Hind Il s He: Hine II 5 Pv: Pyul;
1.8kh Elj DNA H. -E%ﬂl Hind HI/ [1:pBR322;"—"; The genetic determinant of CS3 fimbriae
Hinc [I AEGTI =407 1.3kb ¥ DNA F Bt b, §F T8 CS3 WESHER, 1 Pscl NG
CS3 MR P E 4y, X—S RSB HBRF ST RE CS3 TEEHER P EHW A Pstl
B S 4 R AR— 2D,

BT WM CS3 WAL FEE R E A 4ABE, A Hindll /Hinc { \EcoRI 1 PstI 4+
FE A pMGD3 JURL DNA, B W24k AR [A # DNA B, 25 B i A pUCI9 1, # By |
2 R B & 4 pMGDS, pMGD6, pMGD11, pMGD32 # pMGD33( L& 3), 7EXUEE
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136 5 i r P ¥ H 14 #%
1 kb 20 i ke A, B pMGDS K

| P |
Ja IR R pMGDS &4
PHleH P He E P E H BHc CS3 A5 EH 5 &7

pMGD11 58
pMGDI32

pMGD33
pMGDS

B 3
®2E

Fig.3 Schematic construction of mutant plasmids containing the structural

gene and auxillary genes of CS3 fimbriae using plasmid pUCI1Y

TWHEEHEE, bl pACYCI84 A M fkr, Al Sphl 7
bS5, F DNA B &8 K 5 BE#bF, B B BamHI i1k,
RIGHE 5 CS3 RS R RS, W E A f ok

pMGDS.,
2.3 EimREMT

TAMEFIALE R ] S H I ELISA Ml EHE, 4

RIS TS L
R R AR R k]

A pUC19 #E CS3 S5 EE MBI E O Re3 B H 224 (4 R

&3 T o, B il B 2H Bk
HRAE ] B B BRI lac
BEF

HEAT RN M SR GE SR
i 5 55 P 1 BE R R
Ph pMGDS 4 U J| B,
B 56 Hind [T 41 %, &
DNA B & 8K Fr Bl #h
R w4 e, & H
BamHI & 1k E ¢ €S 3

o %’%%?3%& 4

A pMGDS/pMGD6., pMGD8/pMGD32, pMGDS/

PMGD33 1 pMGD11/pMGD32 2554k DHSe, 3 FH %
BERMAFEEENRMEE FHEIER . £ CFA IR
FEMAE F ITCHEIE 18 ~20h 5, &4 ELISA i

CS3 £F B4R

4 W DHSa(pMGD8/ pMGD6) % fi 3k I5, Fi L4

B4 &Ik CS3 #F M DHS«
{pMGDS8/ pMGDI6 ) B Ha 48 3 22

Fig. 4
recombinant bacteria DHSa ( pMGDS/
pMGDa)

Electron micrography of Lhe

AL RF A ERE R G MR TN EE(E 4),
MR EEE R AL, pMGDS 5 pMGD6 B #HF ik M, CS3 HEF A TR KT A %4,
M FHWERTEE, XS RHH, EARAFAFHRRES 7 CS3 TR HERE

T2 L£H#E ELISA 1) CS3 AR
Table 2 The antigenicity of CS3 analyzed by whole

cell ELISA
Strain P/N”
DHSa( pMGDS/ pMGDE) 6.5
DHB5a(pMGDS/ pMGD32) 1.4
DHSal pMGDS/ pMGD33) 1.3
E44815(WT" ™) 6.7

s BN RS 0OM R HE, <2 .
% B CS3 AT,
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FEEOTREEINEE, T EM
AL PR A T R ) P I A A B I 4 R TR g
2.4 BARNEMMBRPRIRE

4 31 H I 4R R pMGD3 . pMGD6
pMGD8, pMGD32, pMGD33 # k. DS410
TEEW. AdMAEna. EOHIC.
SDS-PAGE RitH B B M EEH Tk &
IREOEEN., &% Bmx, (1)pMGD3 %
% 15kDa, 17kDa, 24kDa, 27kDa, 48kDa #1
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#HH E%,CS3 HREARNRE R BER AR

137

0kDa % 6 REHEZK(E S):; M, BHZ
BB RO TR IR & AT, 15kDa E H B

AT 17kDa § & H R HE £ (2) pMGDS 45 5.

15kDa, 17kDa fil 24kDa =4 EH Z K, X A
CEE G G0 TR, (MR B LR A
(3)pMGD6 %% #% 90kDa, 48kDa 1 27kDa =
S E [ Z K ;(4)pMGD32 %415 80kDa, 38kDa
F127kDa = 5 & H £ ik (5) pMGD33 &
24kDa P T Lk, Western 555 B 4 ;1|
RIL 15kDa F 17kDa B EH L KA 5
CS3 ILE M o

AU ESER, CO TREHEFEMN
BFERAERSFE A EIFNER 6 F.

#
ETEC HMFHE WA EEHNE LT
TEEOGHBERNS S FPER MR, X

SaE BT AT B TR IR A A RS
BHUREE NG s B A0 R B2

3 97

Structural gene
of . the subunit

90

48

27

24 S

15 ey

Bl S B4 B4 47 2040 R pMGD3 S 1% & A

il

Fig.3 Minicell analysis of polypeptides encoded
by recombinant plasmid pMGD3

a. pMGD3, ¥ S-labelling in the presence of 9.5% ethanol

to inhibit processing;b. pMGD3;¢. pBR322

I{_ Region of the accessory genes
B Hc
i [ |

P H H P He & p E i
A 1 ! 1 1 |
e ——— T
Y
17kDa/ 15kDa e
L__27kDa_]
T e vy P |
L akDa |

B 6 CS3 MEAESE A A RO Eh & 1 4R 5 I A A X R

Fig.6 Relative location of the genes in the genetic determinant encoding CS3 fimbriae

EWREER., CHRIRIE, K8 F41 1 1 B BH R L HEE X el UAIFIE
BRES KA FFIY, SOR B4 4 B R R kBT, W LA IR M B, K88,
Ccsi™fn CFA/1IM S ThEEE O HM K, TREGHER G THB XA 5%, B
FRFE R E RS T, Y RN ESNRE, AT EED SREE
B2 B FaA tefil . R4 CS3 4 D X iy PR A B 1 A Southern ENIB 287245 R, CS3 WH
YRR T X R 3R RE - BE, XFEW LS CFA/1 S8R, Al
FWRE CS3 WELHERMMHEARNEZ FIFEE R IERE TR,
A HT R, CS3 RN AN E AR EHEREELEBEEANITEEN HEH S
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FEBLZHK, Ha4-F29 9% 15kDa, 17kDa, 24kDa, 27kDa, 48kDa fil 90kDa, Western &
RENEIAE B B AR AR D SR HEA SRR SRR 15kDs EH LK
W 17kDa EA R ET 2 W I LK. FHF 506 04 TR & £ # W, pMGD6 5
pMGD8 Jt# {8 E W v LA CS3 FH ¥ M A E £, T pMGD32 A pMGD33 7R &k,
A 1. 90kDa #1/2 48kDa IEH X CS3 M EEMF BRE Ao FE. XHMEANNESS
PRETRAMEOU TARAEBENIE, TESSFEHERD, KHERY
90kDa E A PTRERERMNIEH. ETEHEARIHYDEESRTERANIR.

g2 X X B
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Study on the Genetic Determinant for Expression and Assembly of CS3 Fimbriae

Dong Zizheng Zhang Zhaoshan Li Shugin Huang Cuifen
( Beijing Institute of Biotechnology, Beijing 100071)

Abstract  Colonization factor antigens (CFAs) are important toxic and protective antigens of en-
terotoxigenic Escherichia coli {(ETEC). Among the known CFAs, CS3 is a major fimbriae antigen.
To study genes encoding CS3 subunit and auxillary proteins which are responsible for assembly of
CS3 fimbriae, the restriction map of CS3 genetic determinant was made. Based on the map, the struc-
tural gene of CS3 subunit and the region enceding auxillary proteins were cloned respectively. Ex-
pression results of the recombinant plasmids in minicells showed that the genetic determinant of CS3
fimbriae encodes six polypeptides with the molecular weight 15, 17, 24, 27, 48 and 90kDa, respec-
tively. Complemetary expression analysis among the different mutant showed 15kDa/17kPa proteins
are CS3 subunit and it"s precursor, the others may be necessary for assernbly of CS3 fimbriae. The

relative location of various genes of {S3 genetic determinant was determined.

Key words Enterotoxigenic Escherichia coli, coli surface antigen 3, fimbriae assembly, gene cloning
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