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W E ONTH L RIEKHE pCSBI36 M pCSXT2 fENRMERBEKM AT ¥ 5 RAMRERAE C3 R
M C-myc FRARFRALOEE KB, IFEAD LR BRG], RALSHE PCREEDEABANEA T, MM
ELISA MU ERER A EARAUANEENEABA T RE HRF B ABERUMHTFE, RUEREKR
FREE C3 UM Comye HRKBUEMABEEB R T RL, IEERH K pCSB136 M pCSX72 ST FHHERUMER . K

WEBEE TREEEANRE T E1,

XA K, LR, CS3HEE
FES%EE Q78 IMEIRSE A

CS3 & A B R X B H 3 (Enterotoxigenic Es-
cherichia coli ,ETEC)M X E M BB R EL, EHF4E
BHRTEYS S BE c2 XRAXREE, EH
BhEUERARERABREE" . c3H—1
60Md I KRB 5L, TR MBI T T — 4.7k
B Hadll FEE L HEZZETASRI 7,85
RV FHEARETRUESREEXLHHRAH
4 Eign CSIENMINERER ERBMBEN
BFogiEsL,Ccs3 R EAPEEZMIE A ATFHE
REEMNBAGFLTHREEEN, AXRET
MET CS3 B EEREHE pCSXT72 M pCXB136 Ky H:
Wb, KR ERE C3 ROUA C-mye M+ BkE
figt—ERE T RN RIR RO T,

1 MBI

1.1 #% .

1.1.1 BEVRMBRR . E. coli DHSa A AR
pCSX72 # pCSB136 A A EHEMME B E2BRE"Y
1.1.2 i AR 8. T4 DNA HEH BN New
England Biolabs 4% B} ** /i ; CS3 5 3¢ K& i & fh % $t
Gobebourgs A 2£ ) A. M. Svennerholm # % M ¥ ; i H
B4 FR o 5 B LA e 2 ) LT AT O T S % ke
C-mye 1Bk £ 4 (410-4192a) B 9E10 B B 5, W

B Invitrogen 2 7l

B8 B ¥ :2001-01-18 , 4 B H 3 :2001-06-13,

3 RS 1000-3061 (2001 ) 05-0539-04

1.2 &

1.2.1 SRR BEETRE LBIEFREH
X M EWEEOHEN KA CFA IR EH.
1.2.2 HEEHFBENEHK: R DNA BHEENS
FMERENERARFBNRBERTIHE, HERLR
Sl LMK S . BEROEETRES MR
WmEKP, HHKE R 10pg/mL, S 10,LBYE
F 0CKBEHH 10min, ARV HNEZTRB K.
1.2.3 REBE B EESRERTATE.
1.2.4 2WPCR:ATHAFHREME, EE™
MEALTE XM E. coli DHSa, TEAH MM IS B TR
EEFAE. UEWHSIB(PS)FEANEHER B
HiIMEENRESY AT ENFR EERERS
BAAEHBA PCR KK W 7 B4k B 17 PCR
Ui, BB &R 94 CAEHE 30s,55CIiB K 30s,72C
HE M 45s, BT 30 TER; BT 72°CHEH 10min,
1.2.5 248 ELISA: S AHEER T 0.05mol/L #
NaHCO, Z ¥ (pH9.6) , B A B oy M,
0D = 1.0, HAAH B OB BB K, §. 100pL, F
4CHEB TR ;PBS ¥t 2 ;3% R BSA HE . EAA
37°C 1h;PBS ¥k 1 #8 ; | FL 0 100pL 33 B # B 4948 p
BH,BENIC IFEA LRI MASEREM
FH/ARREBERE S, BEN 37C th;FE LB 3H;m
AL EVBRER, THRAEMREFNAE , 7.

EEWA EX AR LS TTBI(39570408) Al E K 863" T 21 9F Bh iR M (102-07-03-05) .
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1 50pL 2mol/L B H,S0, &1k, BEEK{H OD g o
1.2.6 BN .S BI0Ek(6] kT,

2 % R

21 MEAREHENHAR

2.1.1 HMEKBERHE RV EABENOHE:
ATHETHHEKERRE 3 RUEMERENZES
WO, S W C3 RAL(93 ~ 108a2) B F B, I £

P33 AN _E A L R 5, AT A AN EE DY -

Px+ :5'-CTAGA GAT AAC CCG GCG TCG ACC ACC AAC
AAA GAT AAA T-¥'

Px - :5'-CTAGA TIT ATC TTT GTT GGT GGT CGA CGC
CGC GTT ATC T-3'

Pb+ :5'-GATCC GAT AAC CCG GCG TCG ACC ACC AAC
AAA GAT AAA G-¥'

Pb - : 5-GATCC TIT ATC TTT GTT GGT GGT CGA CGC
CGC GTT ATC G-3'

Px+ 5 Px - BCX IR K J5 37 A B $ i pCSXT72 By
Xba I 7458, Pb + 5 Pb - BEXHIE A G 3 A B &K
pCSB136 #) BamH [ fif 5118 , 5K 2B PCR J7 5 fif it
PIEMFHARMEYERE. RBUFEH DNA,A DNA B
Bl O s OB RR B, UE SE A B9 B K R
RFHECQERMMNFFAEBIET S E, 256
4 4 pCSX72P Al pCSB136P,
2.1.2 Cmyc TEARMUERVEHAR HHE C-
myc TREEMN K EHRE, LEE K Cmye T+ RKE
£7(410 ~ 419aa) M B H 7 B, % 78 J %8 o L A6 RE
RIBET) L, RIS M T Rt

Mx + :5'-CTAGA GAA CAA AAA CTC ATC TCA GAA GAA
GAT CTG T-3'

Mx - : 5-CTAGA CAG ATC TTC TTC TGA GAT GAG TTIT
TTG TTC T-3'

Mb + :5'-GATCC GAA CAA AAA CTC ATC TCA GAA GAA
GAT CTG G-3'

Mb - :5'-GATCC CAG ATC TTC TTC TGA GAT GAC TIT
TTG TTC G-3'

L Mx + 5 Mx - BCHR K UG 3 A BIE & pCSXT72
B9 Xba T 47 A (84K pCSX72 BYMEE WA 1), 0L Mb +
5 Mb - REXTiB K J5 36 A B $ 4% pCSB136 ) BamH |
s E&k pCSB136 MEHE 5 pCSX72 BARMM , A
FZAETF 7 pCSXT2 PRE C3 EEMHEE 72
NBAREBOFINEIIAT — Xba I 155, T
pCSB136 F 7 CS3 EHEAMRBEH 136 f ABMM T
PIEFIAT—4 BamH1 fisi. RFH2HE PCR 7k
I BIE WA FEE R (E 2), £ BUR R DNA,
FIDNA BN EHZERES ,EXHAMN

C-myc + Bk AL FF 5 M B HESE 2 E 8, 5 5 6
£ 4 pCSX72M 1 pCSBI36M,,

Bt kTR pCSXT2 5
Fig.1 Map of plasmid pCSX72

123 45 6 7 89

B2 RALHE PCREMEH C-mye ROFIMEL T
Fig.2 Whole-strain PCR screening of recombinants

carrying C-mye
A . Screening of Plasmid pCSB136M; M. ADNA/EcoR |
+ Hind[ll marker;1 ~ 6. Transformants;
B. Sereening of plasmid pCSX72M;1 ~ 9. Transformants

22 BERARFREGRUNEOAEN

¥R EH TR pCSBI36P M pCSX72P 4+ %l
AL K 5 ¥F B4 DHSa, Bk B B0 6§ 7% 31 &€ CFA 5 F
R L3 3E 18 ~ 20h, £ PBS PR ¥ 2 38 5 0 B oL B B
W.ABIEAR C3 B AR EMKERRE LR
fEh—RF AT 24 ELISA KR M EEAN
AN ER(AE DEAEESBEATLUEA CS3
BRI KR RNE 3 R RBLTRS, &
HEREABR T REH R 3 X FHEHKR
RWE CRUNPRE, FREKARKE 3R
EMEERMAD T RS,

1 2MMELSARNETH O RUFAFAMARY
Table 1 Whole-cell ELISA detecting CS3-C3

A90ua
Strains
Anti-CS3 Anti-C3
DHS6( pCSXT2P) 0.5710.03 0.27 £0.015
DH5a( pCSBI136P) 0.2120.01 0.24 £ 0.005
DH5a{ pCSB136} 0.63+0.04 0.11+0.01
DHSa(pUC19} 0.08 +0.00
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54 PRS- BWMKERRE RO C-myc | BT A7 408 R H A RE 541

H-SRARTRHBEEAMNEEATHREN SRATER. ZUFAEAURERENEAR
ERER SR(BENETRHAEARETIF T BT HRiE.

Ay B

B3 RERCGECHEANHNERRRE
Fig.3  Electronic microscopy of recombinant bacteria displaying C3 epitopes
A.DH5a{ pCSB136F) , {28000 x ) ; B. DHSa{ pCSX72P) , (46000 x }

2.3 Cmyc +HRRUMETHER BHLAESHEMNERBRTRE,

W EAFB pCSBI36M M pCSXTIM PRFALR 5, 2omm LIsA RMEH Coye RURABADHRS
B DHSe, 3K CFA RIS TR S FHAH, Table 2 Whole-cell ELISA detecting CS3-M
PAHT CS3 BB MIBL C-myc T RRR LRI HIE D — oo
FH AT 2 ELISA RE ¥ &8 B O TR Strains oG53 Aty c(SETD)
B ER (AL 2) BmRERATEBN CS3 851 DHSa( pCSXT2M) 0.53£0.025 0.22£0.015
R C-mye +RERALBFUH B, ARG EAW DHSa( pCSB136M) 0.24+0.02 0.17£0.02
BT RIEIREF CS3 A A Comye KRB MHUR DH5a( pCSB136) 0.6120.035 0.060.005
#,Cmyc tTRKEMARAREERB TRE. X DHSo(pUCI®) 0.08.£0.01

AR FEMERARMEBESHERBR, KRHH
BEARRANAEFZHATER (B 4), RHEA

B4 BAEWRELER Coye EUMELE
Fig.4 Electronic microscopy of recombinant bacteria displaying C-myc
A.DH5a(pCSB136M) , (22000 x ) ; B. DHSa{ pCSX72M) , (22000 x )
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WHENTEEARTEMRARAZTERR
Ar R E , AR RN RN E PR
BERNVASIESNERREONBSTEM TR
EREHETERL ZOREE  GHEARTEHEAN
RRRtEE KR, ANTiES IR RRERE , Uik
B T B AT RO R R B0 0 B 8. SRR BF
KL, S G il 1 UF 5 P14k B8 7= A 4 g #k4k
EOMBEANEORSIKMRENERK" ., 5]
EEAMEHE FERAENRGERARAKER
FHRE(DBAEMTHAERNERD, BES T RHILEEK
GERKIRBIAHE; OB LEARERE
EAEEEANSRESE, A SOENKMERE
M E, —REEH T EGEFENRTIME
£, EEFEARTRE NI RREK, EHEER
WE DBAER FRNENOENERM;(3)HA
ETANRENBREHRE . MASREEHEIEN
(500~ 1000) W EHEA T M, AE FHEERA
MEERER M TFHEZY S MR FRLES
KBHRF:WOEEEALGREEH, mMERSA
B R EY, KEREPSNE. B, BEX
MERRLEMHRWEELE TERSEESNKER
kR%.
CIR—ANFEHHFEREABHERERE DMK
DA R EEO, AR A TR RS EHhEE
SR FRO A E B, I DL OB B (FMDV) Y
MAI18 R R Bl B il T 2228 {K pCSXT72 #1 pCSB136 1
HERBREMATE., AWRUEERKAXEAEN
C3 FAL (11 BK) .C-myc B9 — A+ BKF AL N S — 2

RBif F REEERIBRUZARE T,
FUELH KR RAREN C3 XRAL(11 BK) A C-mye
B— TR EAREEMAR XL, MR 72
il AN EEKFHER T 136 . BIERAINK
EKALSG €83 HKIKAKFT ML 50% , W fEh FAA R %
MEFEAM CS3 MR ER —ERWER, AT FE
HEEEMEN TR, B2, LREFRHARE pC-
SX72 # pCSB136 REH A FAHERUN BB, IHE
ENTEARESORE T —HHNBRERE.
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Expression of C3 Epitope of Poliovirus and a Ten-peptides Epitope of
C-myc on the Surface of Recombinant Bacteria

GAO Rong-Kai ZHANG Zhao-Shan” LI Shu-Qin HUANG Cui-Fen
( Beifing Institute of Biotechnology . Beyjing 100071, China)

Abstract  To confirm the possibility of pCSB136 and pCSX72 as vectors for displaying heterologous epitopes, the gene fragments
coding for C3 epitope of poliovirus and a ten-peptides epitope of C-myc were synthesized and inserted into pC5B136 and pCSX72
respectively. The recombinants were screened by whole-strain PCR. The expression of recombinant proteins were detected by
whole-cell ELISA and electronic microscopy. The results indicated the recombinant proteins were expressed as hybrid fimbriae,
and the antigenicity of both CS3 and insented epitopes kept. All results above showed vectors pCSB136 and pCSX72 could be
used to display the foreign epitopes.

Key words epitope; surface display; CS3 fimbriae
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