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WE  RIEEGLEHZE B WAL (CTB) % KB (ETEC) & EF CS3 nlffi A ETEC [F1{2 345 (#
PERL AR ETEC XL WA W vl AT, R K F S RIERFKEKIET CTB 5 CS3 MG
I (CTB/CS3). HARENA L S, %S 8800 29 ka H 1LY CTB A1 CS3 H A AEHUETE, 24 NENTA
e E BT ali bR A AL E (9 CT B/ CS3, Sk T4 H 0] LU 40 T i TR AR JF R B T S 22515 s GM 1 g &
fit ). W scss £, BG4 CTB/CS3 JLAT CTB Al CS3 A (1 0 AR g% Jsi bk, [FIEE, CTB (1) % 9 4%t Fl

PG T CS3 (1) G e L.

FE2IA e R AR, AL B AERAL (CTB), Jiee 58 K Fr e Ji 7 €83, #he i iflls GM 1, fik

T8 i O S ER L
FR5%ES QT8

Wy ¥E 2 KA FF A (enterotoxigenic Escherichia
coli, ETEC) 5| % 4h )L VE IS 9 3 B it
DR, 38 A v [ 5K AT U 2 S 1) B
A, #i4l i, AN ETEC BE S BUET M A 5L
%80 Ji, M RZHUL S LUl F)LE!. ETEC
B0 T M T 8 2 A JR A7 ((colonization
factors, CFs). ETEC 2 ARG, H 5L g
KRG B BN i, — Bk T/hi, ETEC 2
FEICAA TR 2 5 % ( heat-labile enterotoxin, LT)
B w5 A F8 5 8 & ( heat-stable enterotoxin, ST),
SIERACKRIEYS. BAM ETEC % 7 N 1% 6 56 Ukl
P MpT i R e; Jhh, BT ETEC MR %3¢
AL NERE IR GE, DA R S Bl /0N TR 5 A
PN T IR R AR ETEC B2, e & 8
7 {8 % TR T LA T R

fHEIE A R IET T — R EEAR Y ETEC #1 fit
ANEAMEH. Hir, % ETEC % i 5t 24 o
A Y R 4 G v A ) Rl 7 0 T 1, AR IX S
S0P TR AT A1, EAR A A N i R LI i
fE e . B, JRE i v R L AT
AEE IR AR N A 5, KIS AR
T BEAFAE A 2R AF, WA AR il T A
P e R ASUBOR R Z B AT TR HE RN, (ER M Py
PSR RO 2, DAL ol e e i Y e i A PR 4
A ARG 90 It Pk mlazs n A 751 b ik G S g A, 4
e S S R

S UE WY A A 7 S 8 e A ) HT A AT B Lk

ETEC & Ji Ml f8 57 MLk % 52 42 300, 1997 4,
Wolf Xf 25t 18 NMHX ] ETEC &2 (1 i &
B, CS3 ZlmRAI &M F 2wz —, KW
I, @R CS3 AT AR Iz M R R

PAFEHE B WAL, (LTB) 2 LT M HE
WAy, HS5EGELEEB WAL (CTB) MmN
FPEME (2 IEBR /KT [ 5 PR IA 82%). S 36 Uk W
CTB RESOR MUK Fegse i W, 7 A2 1 S P A T
DURIHLIA %52 ETEC 25, %46, CTB J&—
AN e B AR, PGB R R GM 1 %
A T AR R HUREE N 5 ks AT G ) S iR A2
XA ThRE & th T CTB B H 2R vk B A g
MaR A2 R GM 1 45 & 1Mfg ).

FEAWFFCH UK CS3 45k E (15 ku) b
HfE CTB (11 ku) B9 C ¥, Kl 7S &EA
CTB/CS3 5 GM 1 g5 &g iz ik, i
TR HEE CTB/CS3 45 CTB A1 CS3 A dH s
AN HOEPUAR 20, BG A CTB/CS3 U f
JWr 5 25 B AE Ja 7 R, XKk ETEC
SR XA 95 v I AR B R AT A 18 0 2 2% AR
1 #  #
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WAL QIAGEN 27 fh., SHERLE R B Wik
(CTB) JLIH pUCIS-CTB i1 % F & 27 R 2 b 2k
Wy T REWE 9% 9T X0 A% i B, pMGD3 2 A A
ETEC 5& %7 CS3 SR mALFR S Kk i
XLFBlue BFEFT M 15 B 4K 2 51 T #9 28 5 20 5 i
ML EANEA.
1.2 iKFH

FRBIPE N DIEGE . T4 DNA 4383 A1 BCIP/ NBT
W H Promega 2xvl; Taq DNA {5 A1 Taq Plus
DNA AR [ g4 T Y TR AR RS
BRaw; CTBEEMPUA (Pl CT Pidk . Hlbh
FREEFR I PR EPi R 1gG, B S0 Y iy b
WHTFPUR IgG M IgA) W H Sigma 24 7); CS3 H
S RETAA B % B Goteborg K 7f Svennerholm L1,
1.3 3|4

MM ELF PCR 51¥) 5 CTB Al CS3 JE [A.
Pl: ACGGGATCCACCATGGCAGGGGCCCACT G-
TAA; P2: ATCTAGA GCAGCGGGGCCCACT ; P3:
A GTCGAC TTATTTAATTGTCGAAGTAATTG ;
P4: AGGATCCACACCTCAAAATATTACT GATT;
P5: AGTCGACGCGCTCTAGA GGGCCCCGGCCC-
ATTTGCCATACTAATTGCGG. K RIZR &  h1E
19 51N I BRI P A e il 2R A
12 bp R BEHEX i 751
1.4 SRz

S BABL/ ¢ /N B % G B 2= B2 B sh i
Dot

2 B %

2.1 DNA T[E3R1E

JFORLEEHX T H ) 2400 2 000 S B ) R, K
T VR o S 57 A A I 1 1 45 %5 DNA B ER S
WOk [ 7).
2.2 CIB/CS3 K CS3 EXMTEPRIFSRIEL

4 pQE-CTB/ CS3 . pQE-CS3 41 Fi ki 5 N K
JARF B M5 TERR, 23 5 BRIE LA b 50K ) B0 3
M Kan (25 mg/L) « Amp (100 mg/ L) 1
LB #5383k, 37 CRGHIFFLA. % 5% B it
B3 % Kan (25 mg/L) « Amp (100 mg/L)
LB i fedkrp, R4 958 A gl 0.5~ 0.7, L
1 mlBE L, M 6 L N IPTG & 2Kk 4
1 mmol/ L, 37 CH#e¥Z 1557 4 h WedE 1 ml B,
BEMAVE T W AR 2 x SDS E#F 22 b
(0. 125 mol/ L. Tris, pH 6.8; 20% H ifi; 4% SDS;
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0. 25% WM s 2% it LB &k, 2 5 min
Jay, EiEWOH 15% SDS- 58 A 4 Bk e ek Jie vl vk
ST
2.3 EBFEERMFEEEN

¥ EIREFHART I RAAFRES, BET SDS 2K
PR IE e ek JPE 0k, SR~ T X B 3R AT 5 ED.
EEXF CS3 BHM CTB dH, 43 LARLIE CS3 fime b
PUARBGRIEDT CT PUA A 5 —hudk, LUBME 0 R
FRCHIEDUR . EP0R 1gG N Pk, Wi a
JREPIERS I, SALRTIEDY S0 W5 R 5 958 4 S 3 19|

-WEIR (NBT/BCIP) 152 W65 RN

2.4 EHFAMSEHRAEN

TR R IR P AR L PTIR. ORI A
ERTZMPH T (50 mmol/ L. NaH,PO4, pH 8.0;
300 mmol/ L. NaCl; 10 mmol/ L KM | 0K e 75
PERRE AN B, 12 000 o/ min {250y, 3 B HC L AT
VEREAT SDS- 28 A 445 I Ji ek fe v oK 23

DUER % 2 mol/ L JRZ () PBS (137 mmol/ L
NaCl; 2.7 mmol/L KCI; 4.3 mmol/L NaHPO4-
7TH,0; 1.4 mmol/ L. KH,PO4) M2 PBS ¥ 2 X,
BROWCERDTIE.  Pe ik Jo 0GR A v i 7 AR 0% i i
(8 mol/L JK%5; 0.1 mol/L. NaH,PO4; 0.01 mol/L
Tris, pH 8.0), #0, HU L. B 4 ml 2490
1 ml 50% NiNTA HUEL %k 200 o/ min 4 3%
60 min. FFZHRY S NENTA (IRGY B4, e
Ji P 15 24 0 AR B IR DR % 22 v (8 mol/ L JR
%; 0.1 mol/L NaH,POs; 0.01 mol/L Tris,
pH 7.3 8% 6.5) 4§ ¥k & J5 F ok B 2% ob
(8 mol/ L JK%; 0.1 mol/L NaH,POyu; 0.01 mol/L
Tris, pH 4.5) YElHELAIHEA.

28 NeNTA FE4lifb 1) & 8 CTB/ CS3 FA
IEHTAE LA 1 40 LEBIE 775 0.1 % NP40 F12 mol/ L
JRZI 10 mmol/ L Tris (pH 8.0) i+, 4Ci&E
Hr12 h; 110 mmol/ L. Tris (7% 0.1 % NP40) %3
BT, AR EEKRIE S 1 mol/ L, 4 CiEHT6 h.
Ut P S R S AT L B IR 2R 0.1 mol/ L 5
gigiE B, SRJ5 H CentriconYM-3 ( Millipore)
45, W PBS (pH 7.4) #WPcli. 4ifbiy CS3 &
HH # M CentriconYM-3 2 B JR &, H PBS
(pH 7.4) /b EA4lH .

2.5 CIB/CS3MBEARRES GM1 E58EN

CTB/CS3 HEHE A 5%k 2 x SDS I FE4%
MRGE A, IS min JFECA A B ERE, H
15% SDS- Z% T4 475 B e vk Jie vl vk B4 T o0 ;. 59 4,
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EL CTB 4 00 R AS I $RE S A g % |, BEAT
SDS- 2K T4 9 Ik e gk Jie Wb k. R 2 T R e B k4T
EED, DARUEPT CT PUAR B — Uk, i o e il
PRICIIEPUR 1gG R 28 —Pidk, BEAT 8 A it Ep ik

I GM 1- B S WL B (ELISA) Jyik, Wl
SE AR 4k ) 25 1 CTB/ CS3 5 4 4845 15 i
GM 1 [lgi4rtie ), LA CTB VA BHEX . 454
100 B F 4P 515 Il GM 1 2 ng [R5 IR & 2% il
(35 mmol/L. NaHCO3, 15 mmol/L Na,CO3) fL#%
96 fLE LB, 4 Cil#, PBST (% 0.1% Tween
) PBS %5i) bk 3 ., 1] 2% BSA 1E 37 CEH A
2h J5, AL 12.5 ng 4ifL (% CTB/CS3 8§
CTB A, 37 CRE 2 h. £ PBST PLikE, Itk
PEPUCT Puik, 37°CLRiE 2 h. PBST ¥E¥k 3 A,
IR AR o 4 Ak P AR 0 1 PR 1gG, 37 TR
1 h. E&JG A 100 vl &4 (400 mg/ L AR A —
&, 0.2% H20, F1 0.1 mol/ L WfER— Fris B2 2% pp
W, pH 5.0), FHZEARL 2 mol/ L HyS04 21 I,
WAL (490 nm) WOEEE{A.
2.6 FPKLE

AP CTB/CS3 g /M. L 6~ 8 %
MEFE BALB/ ¢ /L, BEMLZN K 3 41, 41 5 H o/
R, MEAT B s S e s, @GR CTB/CS3 41,
REUCRE MU 25 ug @l HR A CTB/ CS3 19200 1
PBS ¥ (pH 7.4); 5—4liES CTB 1 CS3 A
WE, RS S CTB HEAM CS3 HA
#12.5 Hg [f) 200 11 PBS #3 (pH 7.4); A4,
FEUCRE FUN BT S 200 11 PBS WL H IR S g
AR R 58 4 96 IRV 71 ( Sigma 2 7)), 0o %
FE AN 58 4 B IR A (Sigma 2 7)) . B A %
B, LIP3 IR RRBFE 10 KRG, 7l WER:
LN Bl 6D L3724

FESEPEPUARTI: FIH] ELISA 590 1L 37 A $i
CS3 B4 CTB 45 5 1gG P A /s Bl 26 1 b 41
CS3 5t CTB 4 5t sTgA Fitk. HI 100 ul/ 4L CS3
. CTB (¥4 1 mg/L) 019 0k B8 &b 22 v W
(35 mmol/L. NaHCO3, 15 mmol/L Na,COs3) 1 #
96 FLUUE e, 4 CIER. M2% BSA 737 CH
M2 h G, IO 100 11 AS[RIRGRE £ 2 /s B s 2K
FEFE S, L PBS 414E Koo |, 37 CARIL 2 h
PBST ¥E# 3 ¥k, 43 AN A SR ik S 4k M b ic 16
EPrRl 1gG 8L TgA 37°CHREE 1 h PR G IMA
100 11 KA (400 mg/ L B4 %, 0.2% H,0,
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0. 1 mol/ L WM Frix Rz i, pH 5.0), M1k
BL2 mol/ L HaSO4 Z81b b, 84 (490 nm) W
i

35 R

31 CS3ECIBS CS3 piaEREMMRinTiE

PA pMGD3 Jioki A, 4»BIHI 5149 1 F514)
3. 5142 f514 3 4T PCR 414, 755 440 bp &
AR B ¥ IX PR PCR 7245 5l v B 3 pGEM-
T # Ak L, 3214 CS3 KK pGEM-CSa .
pGEM-CSbh; [FFE, #5149 4 F51% 5, K%
330 bp Ai4i CTB HEH v B, B3| pGEM-T I,
w44 pGEM-CTB. £ V) A Fy 51 I Fy ik BH 3¢ b
(1) 1 i k.

7 pGEM-CSa # A, €S3 LK PCR 7
5%5INT BamH 1 YN &8, 3 55N T Sal 1
B 2. ) BamH 1 F1 Sal 1 FY] pGEM-CSa,
PAF CS3 L A B, s I v BE B pQE30, Wk
pQE-CS3 (K la), AL KA XLFBlue, #kik
#V&. {E pGEM-CSb # Ak, FIHI 51451 A i
PIE 2T Xba T F Sal 1, ZEEVIAEC CS3 3L v B
JERE | pGEM-CTB (1) CTB S [K N Xba 1 F
Sal T YIRN], CTB Y5 CS3 PiILZim A T —Bt
WILEEEE (GPGP) (1 12 MEIFEE. b & v BL
H BamH 1 F1 Sal 1 Y)ih, &2 pQE30 ik I,
43 pQE-CTB/CS3 (Kl 1b). # 4L KA ia XLE
Blue, M7 PCR FIEFL) % 1 H 415k

Fig. 1 Maps of pQE CS3 and pQE CTB/ CS3

pTs: Ts promoter; ATG: start eodon; 6 = His: His tag sequence;

ColEl: ColEl origin of replication: bla: ampicillin resistance gene;
CS3: CS3 coding sequence; CTB: CT B gene sequence; GPGP: coding

]

sequence of the hinge peptide.

3.2 CTB/CS3 & CS3 XIp#T A P IS RIE
M 6 x His [ CTB/ CS3 2RI CS3 AN 1
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i ER AL 4 il A 28. 9 ku A1 16. 7 ku. pQE-CTB/
CS3 #1 pQE-CS3 7E Kt M 15 i T &&= Wi
KNG SDS- 2R VA s B I #6923+ A7 E 55 15 730
GER—F RKIEPURRAERGFE, Pk
WEKIL (P 2a, [l 3a).
3.3 RIEFYMESES T

FAF L B E AR T RO, A
43T CT 2 5a PR CS3 8 ve BeHiAon) fil 2 &
F CTB/CS3 M CS3 HEAT U AT, & 5 it
EpiE 4t B oK, pQE-CTB/ CS3 76 KIAFF 1 M15 i
SERIEM LA, S0 CS3 P CTB P4 £
Sk RN (B 2b); pQE-CS3 1E K # M 15 i
SRIL W E A 5B CS3 KR B R
(K 3b). SLEUEHAL &8 H CTB/CS3 B CTB
T CS3 MRESRYE, % pQE-CS3 71 M 15 Btk
LRI EAT CS3 MIPTEAE.

(a) (b) (c)
| 3 5y

(3%
.

4 5 6 7 8§ 9 10

29 ku—

Fig. 2 Expression and purification of E. coli - synthesized
CTB/ CS3 protein
(a) protein extracts of M 15/ pQEF-CTB/CS3 analyzed by SDSPAGE.
I: cell lysate of M 15/ pQE-CT B/ CS3 before IPTG induction; 2: cell
lysate of MI15/ pQE-CTB/CS3  induced by IPTG; 3:
supernatant: 4: inclusion bodies; Proteins were visualized by Coomassie
(b) Western blot analysis. Cell lysate of M 15/ pQE-CS3

probed with antt CT (5) and antr CS3 antibody (6), respectively.  (¢)

sonicate
blue staining.
purification of expressed CTB/ CS3 by Nt NTA affinity chromatography. 7:

10: eute .
analyzed by SDS PAGE follow ed by Coomassie blue staining.

the flow-through; &8, 9: wash fractions ; Samples were

3.4 RixFeHR ik
PEEUALIAAR, ] 2 mol/ L IR ZE VLI L B 7 2%
HE, R LA AR LR T AR v e A Al .
BT FE ARS8 E S AR, FeE
alifk, CTB/CS3 A1 CS3 il 5 8 I, X P K v 1
pH fH #1477 B fb. X T CTB/CS3 & H, 1
pH 7.3 41F F, 10 H I E AP TR, H Y
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pH i P PR AT, 45 CTB/CS3 PeMii Fok: X T
CS3 i H, 7¢ pH FFIKE] 6.5 I, LT At
i, Pk, fE4lifk CTB/CS3 A1 CS3 AR, Yk
W) pH A8 23 M P HIAE 7.3 F1 6. 5. Ll A4k .
BN WS, IRAGIN R A AL 90% Lh I
(Bl 2¢, B3¢, FFashPsesimzik,

(a) (b) (c)

W ! 02 3 4 5 6 7 8 9101

24

18'

Fig. 3 Expression and purification of E. coli - synthesized
CS3 protein
(a) protein extracts of M 15/pQE-CS3 analyzed by SDS-PAGE. [:
protein molecular mass marker; 2: from uninduced cells; 3: from
induced cells; 4: sonicate supernatant; 5: inclusion bodies. Proteins
were visualized by Silver staining.  (b) Western blot analysis probed
with the antr CS3 antibody. 6: cell lysate of M 15/ pQE-CS3 hefore
IPTG induction; 7: cell lysate of M 15/ pQE-CS3 induced by IPTG:
(¢) purification of urea solubilized CS3 by NiNTA affinity column
chromatography. 8: the flow-through; 9. [10: wash fractions; []:
Samples were analyzed by SDSPAGE

followed by Coomassie blue staining.

the elute with elution buffer .

3.5 CIB/CS3 AR EING GM1 &5 8N
CT B [ AR Th 6 A R A 3000 e 1 28 Ak L A7
ST GM 1 e A hie s, e T
&, WM RRAMEREmE RS GM 1 4G HE .
DIk, %5 fl A 8 A CTB/CS3 /& 15 fE T 1 1 2§
&, IR TYH M1 G R BLER. KA
JRENIE TR, AR5 E CTB/CS3 41
B AT AR FLRAE (B 4a4), T0MAG TR
Al Kk (B 4x3); GMI-ELISA 43 # & Wi,
MG HE CTB/CS3 R H Tl 5 GM 1 45 653G 1,
M — WK AR S b # 5, HY5 oM
AN LT ER (K 4b), X 5HLHAE CTB/
CS3 hLZRARMR IR 45 330 MEBHYEX I, A
P CTB R AT LU TR (] 4a2), NG
M AR R LR e (Bl 4a ), H5GMI
&R It LT ek (B 4b).
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|
4.-!‘!(!

i ==
— NH H NH H
6.5 1B CIB/ACS3

Fig. 4 Aggregation and GMI- binding ability of E. coli- expressed CTB/ CS3 protein and native CTB protein
(a) comparison of CTB/CS3 and CTB with or without boiled by Western blot analysis. [: CTB ( boiled); 2: CTB (unboiled); 3: CTB/CS3
(boiled); 4: CTB/CS3 (unboiled). (b) GMI-ELISA assay of CTB and CT B/ CS3 with or without boiled (H and NH). CTB and CTB/CS3 ( each

at 12. 5 ng/ well) were used in the assay. Data represent x X5 ( n= 2) for each treatment.

3.6 CTB/CS3HIREZEIR™ CS3 HEMF sk puidk. 54h, 5 CTB F1 CS3 il

B E A CTB/CS3 s /Nl [FIRLL CTB SEAdtbis, nrLlFE 26 50 CS3 551 1gG
1 CS3 MIRAE I & PBS G/ MRUENXTE. Bls ik, @iaE1CTB/CS3 41T CTB fl CS3 A
GREY], AGEE CTB/CS3 LR/ % EE4l (K 5a). X 75 CTB 1 1gG bk, #hd
PERNE, PR A HU CTB FHL CS3 1 e i JE HH CTB/CS3 A ¥ 1gG $iiky CTB Ml CS3

IgG Lk, PBS XJ M 41 /) BT Il AS 2 T CTB A B HRAAAT (K Sb). [, Wi 7R R 3
(a) 5 ., ®
1.2
-;5 j 0.8
0.4F i [ i
2 3 PR 0 I 2 3 4

Fig. 5 Detection of serum IgG against CS3 (a) and CIB (b) in immunized mice
The immunogenicity of CTB/CS3 protein was tested in BALB/ ¢ mice. Mice injected with PBS were used as a control. Antibody responses were
assessed by ELISA assays with purified CS3 or CTB as the capture antigen. Data represent x X5 ( n= 5) for each group of mice at various dilutions
of serum samples. C: PBS; ®: CTB+ CS53; B. crp/cs3. 7: 1:2000; 2: 1:4000; 3: 1:8 000; 4: I 16 000.

fiith sIgA. ELISA Zp#r 45 R&W], fi&8H CTBY

el CS3 41 /1 L P 47 76 — & ik (940 CS3 A1 CTB 11
0.15} slgA, FE5PEPT CS3 11 sIgA Fitkis T CTB F1 CS3
3 ool e H AL R GG 1gG R, RS
CTB (1 sIgA $ifA5S CTB F1 CS3 Ji 4 8 A 4L I
0.05 (Kl 6).
ol ‘ 4 i i
CS3 CIB

Fig. 6 Detection of sl.gA aga?nst CSS and CTB in feces CTB#AAThiEI N Z £ A5 Ik R HT i
from immunized mice

Data represent ¥ %5 for each material (n=5). O: PBS; m: ‘{k}i—rﬁ& ) {\1‘1 [IRS H SN ﬁ}fJﬁ*ﬁ'% H FI{J’{U[j‘L
CTB+ CS3; . CTB/CS3.
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BB, 1993 4,  Jagusztym Krynicka SR T A
LTB [ C Sl & KT 100 ku A, @4 EAKR
REFS GM1 4 & 66 ). Liljeqvist 251% (1997
) R T CTB HAM N 3t . C 5t 2 ¥ i
e KR A, SPia X cTB EE Y
GM 1 &5 fie I m, AbATTIA A C i il & X
CTB HEMREM GM1 45468, LT N im@hs. (H
SEAEIXSRIE T, A AT AR R R R A S g SR A R
CTB e dk kT GEEAT 7047

ARSLHS T VORI 1 ORI AT B JE AT CS3
HAMAE CTBEAM C ¥, FIH KM FxRIE
CTB 5 CS3 fli& A, 2 kil il & 8 H CTB/
CS3 S 1/lg M1 45 & R M vk, Tk
fi1Z% Lipscombe 4 10] (1991 %) W5k, FM
AMNEEBLL GPGP [ BHEAHIE, X FE W] LLAH X ik
W A BT, B T IR T S
IPTG 3 RIAG, TR SR, s
FORE T CTB A CS3 [Ptk 4T {8 F4lifk,
fECTBHEHM N #5i5] N T 6x His, A NrNTA
SRRMZNT—Laith, RMEAEA, PRI E
] LA IRE S 20 9 5 I S5 A0 2 M 4l Ak o AR AR pHL 2
BB (pH 3.0), IXFlRR G & A2 00 CT B il 8
EIHELT AP EqBR 37

SRS LGB A CTB/ CS3 1 5 Bl s 46 il
AT GM I-ELISA SE4 £ W], Ml &\ CTB/CS3 1]
PUBRFLRAIF IR T 5 GM 1 &AMk, HEiE
HRRAENERLLEIRS GM1 254568 1K T CTB
w|H. 5, AR CTB A N e 5| A
6 x His B, 340N T AFHE AT FILE W1 12 4> 2 Sk
2. WA CHRIRIE N E CTB A N I g Na{ Ik
%, BRRERE % T GM1 454 fie 11", Backstrom
260121 (1997 4F) Ak CTB A5 GM1 454 1,
CTBHE I N &y 2 GM 1 &5 5075, X5 GM
LifRE NI, CTBEA N 4Lk C i fr 3 8
R H -y, BerRE Rt TR A Ccs3 EA
MK, BEEE A & LA e 3] CTB
%, ERAEAS GM1 g AR T .

YRS R Bor, MiGHEE CTB/CS3 B
CTB 1 CS3 AE g ik, 5 CTB M CS3 G
G/ RALLL R, CTB 1F 34 5 G 5 (0 44k, 42
w17 CS3 WARNA RS R IGE ). T ETEC
SR R T RS, LIRS B TR e AT 2
S slgA R 54 H = AR AT Pk, el B
A2 BE 17 B RGBT NAR. DRI, sIgA 943
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A Rl L A 9 B N7 ) T B SR bR, Ml B CTBY
CS3 e /UG, R 48 rhn] LIRS 3l 21 43 75
XF CTB 1 CS3 (45 51k slgA. 7 A4 5 Pkt CS3
(1) sIgA &1 CTB il CS3 A/l 45 %
B, CTB 1 R R M e g 2 A7 2 b4 w1 T CS3 ik
FORG g% S N f g 0. FRARAL A SR mg, 4ol
TR B G0 JRU R IR 4% 0 N A AR R 1 CS3 A,
B K B RENR D B IR A3 ) TR AE, A T figd
FRl G S GM L g5 Ghe ), B o K%
CTB [f %3 AR Th fig.

AL T CTB/ CS3 il f3 Jk A J5URZ R I8 2,
&, AUFIH CTB A8H LT B 15 R 5% i oh Hi 40 i 25
R A 5, JFHFIH CTB Shsis #o4k ) 1) fig
w1 CS3 IR )y, ARSEs hilk— LW ETEC
PSR AU W B T ARl RIS, FRATTSEE
HER CT B lA 5K 1 8 1 5Tt A LA v 0 0 5L 1)
Gt Ak

2 % X M
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GM1-binding Ability and Immunogenicity of CTB/ CS3 Fusion
Protein Expressed in E. coli’

T .2 .
MI KarXia", LI Ji¥, ZHANG ZhaoShan”, FANG Rong Xiang" ™
(" Laboratory of Plant Biotech nology, Institute of Microbiology, The Chinese Academy of Sciences, Beijing 100080, China:

= Beijing Institute of Biotechnology, Beijing 100071, China)

Abstract Enterotoxigenic Escherichia coli (ETEC) is a major pathogen that evokes acute diarrhea among
children worldwide and travelers to developing countries. However, there is no ideal vaccine against it yet. In an
effort to develop a subunit vaccine for ETEC, a translational fusion with cholera toxin B subunit ( CTB)
upstream of CS3 was constructed. The fusion protein synthesized in E. coli had a molecular mass of 29 ku, as
expected and retained the antigenicity of both CTB and CS3 as confirmed by Western blot analysis with the
polyclonal anti CTX rabbit serum and the monoclonal anti CS3 mouse serum, respectively. The 6 x His tagged
CT B/ CS3 protein was purified by Nr NTA affinity chromatography followed by renaturation. A fraction of the
fusion protein could form pentamers and these pentamers retained the ability to bind GM 1-ganglioside. M ice
immunized by intraperitoneal injection with the fusion protein produced anti CTB and antr CS3 serum IgG and
secretory IgA. Furthermore, it was shown that fusion to CTB increased the systemic and mucosal immune

responses against CS3 to some extent.

Key words ETEC, CTB, coli surface antigen 3 (CS3), GM 1, immunogenicity, subunit vaccine
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