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B4 SIEENM TREERNE R EA

B

B i

FUEEE WER
Tt B

(REEZRAPREWITEFAR, 2
(EREERENETE, HA5H*

Bam HIZ4, B 75 Koo B B E R pMGKYY, HMASHEBYHNSE M EER
B BRI, BT B H AT E AR MG, iR v KB ERKIZHe101,
RRIFICE00, #HHB101(pMGs611), RR1(pMG611)F1C600(pMG611) H#: £ HZFRH:
MR L. B EHEIREM Western blots3 4TIl FIKOSFiF41 U £ 5 IR SR 193K
#ik, SDS-PACEZ R FHEMHAKONTAIE R RS RS EEE TFAERKF 5/
FEE, 4-31R 17200%129800Da, ELISATAZHB101(pMG611) HHEE K Koo K41 BEH
FEepk FEEEEREEER, TaEFEFAE. AL RAPMGEIIEAKOTFABE

HEMET R E T T .

RE@E  WEE K KOOEE: FAIES

FRBFIEABT B (ETEC) 5] &
4, X, BEFEHTRENREES,
BRHBERCHEEREZ—. LEXREE
W RN EEBBANNEN, DFa
L8 B B BRI TS 58 & 18 Dy G B 7] R FH Il
WHRE Y, SIREEREEE G W
ETEC# g8 H 305 E 7 o b5 B R £ K99,
Fa s &, HpKooMmP41 9 By
TRERE, Koo F41 BB AFTEMR
R E RN, RIS R AN AR
AR H R HK9R Fa1 iy ETEC f5 K
WEfE, MTRBTBZmEAN BN,

A LI KR F41 B EREA
F—A L, BRI R IE R
e vk, MWWIAT BTG4, £%3)
W5 & I8 5 WONAR R R v R

MR T

(=) BHESRA
924 e BT R B R L R BT

© P ERNE R YR R T E T B S dRiE

#=1, Hgt HB 101 (pMGK99y, HB101
(pMGF41) BB E R, BAGRHE
Wik,
(Z) BEERAMRH
et LB AE A LB iR
DNA {7/ TR EESLEY T8
ANEl. B BRI B Co-2PIAATP fy
Amersham/2 & FEHLE| 40 5 #Boeh-
ringer AE] P, DAB Jy Sigma 28]/
Fho HLARF KR4 4. HRP
R SPA 3 220 e Y R R = .
HRPHik K99, F41191gG K A= FER B
] R D e S 2% T B B TR S SR
(=) DNABA REEEL
DNA— R fE 5 R 2 B4 7 %

BE > bR Ay ik O kY. BT AL B R

B RIR e, IR Rk, R Rk
FHCohen® A Wik,
(m) BB E

< A FisaoEi0HIs HAE,
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I & Z # &3

1. AHHEHLEREMRHEHA, ¥H
KTM ik seid 3 eee. WEaOE il
B %/ B, BUL R IKTM
SRS HEER ODs 00,005, B &
RAEMBEAR L5, 4 CHEIEN
g, (KTM&i i NaCl 7,5g,KC
0,38g;MgSO,-7TH, O 0,404g; CaCl, 2
H,O 0,404g; H&E#seg, & 7 1L 0,01
meol/L Tyis-HCl, pH7, 4>,

2, BEHEESER: & JORR(S5 Bk
1. FREJ LBERE I WHEEE.

3. ELISAJ k. BB @ (5] #
fio FERMBMES. WAMERKRERE L
#e3z18h, JH 0,01mol/L BEak 48 oh ik,
0.01 % Tweengo (pH7, 4) EiEE &k, #H

F 1 ORRAARKRIENE
Table 1 Strains and their phenotypes

®i#Strains %M Phenotype  %®#¥Source
HBig1 . Lab,stors
RRI Lab,store
Caao Lab,store
JMas3 Lah.store
E.coli 83548 HLT*ST* Lab,store

E.coli saat9 oipl: K30 Fai*sH ST Lab,store

HB101{pMGKgs) Kes*AprCm*  Lab,gons-
truction

HB1o1{pMGK41) F41*Ape Lab.cons-
’ truction

® 2 HBUONPpMGSIDEIIRFNEEREKPS H
LELET EBMLE
Table 2 Comparation of K98 and F41 fimb-
riae expression level of HB1o1(pMG
611} with its parenial strains .and
wild strain

E R R4 BEThe highest
positive titer

Bi gk Strains
Kos fimbriae F41 fimbriae
HB1o1(pMGs11) 28 28
HB1o1(pMGKs9) 28 —
HB10o1(pMGF4t> - 28
E,celi 83818 — ab

ODs ;0.0 820 0,25, MFBEHRENZE 51

Ji= 1
4, SDS-PAGE ®pfi Western

© PEMZRMEDTRMATIRKSHETT htto

blot sy 7. SDS-PAGE f1ik 88 0aks F
B, AL HRERY AR EHale
BT, EasikdiEE, FH Bio-
Rod MR, B H Ik B R H 25
mmol/L Tris, 192mmol/L-& & & pH
8.2, 20%HIEE, 0,1%SDS, HBFEHE
30V #8 12h, B EEdEY. #
% I PR B AT 46 RS B Mk (0, 05mol/L
Tris-HCI pH7,.4, 0.5mol/L NaCl,3%
BSAYZ R 40min, EHHBER 5
MiF100)Y iR &oh, (RBEENO0,01
mol/L  Tris-HC) pH7.4, 0.5mol/L
NaCl,0.5% Tween 200,0.5%BSA)

© 3% 0, 01mol/L Tris-HCL, pH7.4,0.5

mol/L NaCl, 0,5% Tween 208: 3 7%,

vk PEAmin, HEPE G SPA BRERBE 1:

6OFEFE. B8k, Bk 4min, MAEY
W (0,05mol/L  Trig-HCl, 0,5mol/L
NaCl,0.05%DAB), BTl ol A ik
2, BfkA10min, 2mol/l H,50 4
R, REBKEE.

(H) BHELRENEHNE

WFER—Rekgf), ZBARE,
FARITHEEE, FERBHLNEEL K
Mgk, BENFFREER, SaHRFRAR
JRAEIE1sh L b, MEER,

ERER R

(—) BHEpMGsTI{aR
B8 5 B B pMGKS9 J7 Rr

- }##&BemBII4EEY), EiE BamHI $5

) BB, pMGF41 Fiki % BamHI 58 4 £
£, B A FALRE A Bk A B R T Rl
FEREX BB, BERYFEAHBI1 2
e, EEETTERNESTNTR L
W7 T B LT L (a- 2 PYAATP HEHI
A1 ¥ fRac iy pMGF41 BamHIk B R
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B

Wik, BAIRRHERELTF, S5 7 %R
ZEHME R, HE— 44T DNA &%
R—EE, KPR EF A g
HATHM M EA R DNA, B8 &
MkEREFHL S TRER. BEERE
#4pMG611, FABamHEI 8 b E pMG
6117E B B M e FL vk s Bs %R, Hop
B4 5 HFApMGo9 BamHI{r B —B, %
Z# 5pMGF4]1 BamHUK F B E A,
H Southern blotsririFBAE=4&H S5 F
AKXKAFBFRFEERI-1ER) . X ¥ E
PFEWMEA BT, %% 7T Hindl
Eagty, MHind I jin BamHl 3 ES ] 8540
AR pMG611, Hind I #8547 381 kb it
27kb@E 4 KB Hind 0 jiBamHT 22 Ez £
tHEL 4 MR BE, i ER1kb B, %E
pMGe1l BamHI &/ BB I

B SAAFH&WLE 5pMGe11 BamHI
PEFRAFTBEHEE K. FhpMGsil
g EmEgEmIE 1R,

B

/2
H_|l 5pMGKo9
B

BamH I partial

g digest o BH b
_ o
1'_1‘4 ligase

Transfomation

F41 probe screening

Identification

B

e |
s pm“
7

M1 EmARBPpMGs11H#EE
Fig.1 Scheme for construction of recombi-
nation plasmid pMGe!!

o

© RE{bERE HBL101,

BamH 1 large frapment

© hERFEEMNE DT

(Z) KsfmFHIEERRNEIX

1) BREERR, HERMpMGs1l
RRI #i C600, 48 H|
HB101{pMG611), RRI (pMGe11) f1C
600(pMGB11), K34 H T K 3E18h,
BBk TR, R EE 3 thE e
H5K99F F41 $il i EAERERN . X #
B 3 ThEAE I RE M i KR K99 fl F41 B
WEME, IHalLhOA R E MK il F41
BN T AEET.

2, HEWH M RE (MRHA),
MRHABBUEIFSE I I £ ETE, K99k
{25 4 £ Bl U6 62 T AN A 4 M L 4 4 M O
o F41 BRAR SRR 5 SRR 6E KR 40 40 i gt
F. ARBIHNFEMNFERIEHE LR
BREB T AT B EBRENE S, #1F
T H B R, #HB101 (pMGs11)
LB HhiEsE1sh, BT KTM &
W, WEOD: . .EH80,5, & U ik
wEFLRE. 4°C, 4h 50 B HB101
(pHG611) BEE X R KR gl dE s, 2
o fi F: 5 PH PG R 1% O 166, KR 44
fo 646, ERT -2 Bk, X% H K
MEHE WK FA BEHREBEREA I
B ENSEE, NAEKRBKE T £ &
FAlpt R R,

3. WOME KM Fa1 B BHIFAY
FRRKFE, AT RSN E R AR
KOs RIFATH EHIFEREERKFE, LEHRR

BWR A E RN AR EE, ROEE

#HB101 (pBR325} (31 #8) . IB101 (pMG
611), HB101(pMGKg9), HB101 (pM-
GF41), E.coli 83919(F415 A=) 37°C
B H i se18h, 0, 01mol/L PBS,0,01%
Tween80 Bt H, EH B F Ak, K
DiooenlE0,25, EEBHKER, ELISA
j;L’ -—n%ﬁﬂﬁ 2.

@it ELISA 7‘5&‘&{”@(1 BN R Ay
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I B % # 8%

B KR F4l EREXHEEH#ITTH

3.5 B BoRKO9AI P41 WFh i EsHB1 01

FMRRIFBAECE 007 £ iR /KF s 7 Min-
cafll ENIRFFE DR A LB HHREDR

EKEE, AEBEMKOR FAUREEN

BEHER. Koofl F41 Wi E LK
BEEE R 37°C, TN 42°C Al 25
r, BERFNEEZEME0E GEH
BRBXER), HILE RN E HRIHKY
CRIFA SRR AT S & B B A sk K
EREARL Y, XHHEEEKe fIF
AFELR LM EGERRRN L, EXRE
g a2 KooM Fil BN BRFRR
#, KEARBREGRER, WERKEESR
B ) LA E R BLRE A% i A%, HB101 (pMG
611)FIRRI(pMG611) F ik Ko9Fn Fa1 #
FHLRBI K A, AT R Bk
4, SDS-PAGEHf] Western blot4}
Bre 2T 400 O Rt AR BB B I
R, |IMBEFEKoof F41l BERE.
HB101(pMG611) EEMRES FRED
— SRR PR ACE R HSDS-PAGE,
4R BIRERKE LK Fal FFAFIR
MR BEMEAATAREE, HHERS

Kogfn F41 i A E EEE L ZEB R

oo

Western blotr & BuEK 1-3 .
4B BRI B R HBL0L(pMG6E11) 7% 4
MK9sMF4l HiEA FRSH AES 40
K9of F41 fiEMZ FRZ MR, 55
HATEREEBKTBRLE, 15 K9
FFAIH TS 4 T RSP A& 17200 R

29800Da, FE & KE L RKIIBFA1 7 HE
BH I R 24N, R, X
P A DA B R A K99 MNF 41 1 B
Z AT A8 G PE R 3
() BEHRR ‘

ST HEBRSRA B SRET AR IR Y B B
P, B ATHHB101¢pMG611) FIRRI(pMG
61T B4 L B L W AR,
HODs 0. BRI MESBR(HSE10°/
mD#EFERERE, SxE—EE& 0,5mt &
NEHWBEERN, 18h FUMELR, mE
BRI -4 BioR, 8] RLBE #FEMRRIZIM
8IMEREL MR, £, coli 83549
HIE, coli 839194 Bl BLF R ML, T
HB101(pMG611)HIRRI (pMG611) Fidfe
Wb A Bt B X A A BT B
HB101 (pMG611)#1 RRI(pMG611) T

M EdREERp UEN, BEHRME
FEUSH BOL R B 2 K99 F4L HE £
HE. B ENESMEAHEE W K9
F41 BRI E SR EERNE KPR A
[ 53 & B FEBF A e R i AR L, - 3X
Al AR RO DU B HRaE R AR, E
BB L K OOH F41 HiEAETE 3 fir 4
FE., mMBEERUEGELERTESS
B =R . AL 5T 8 HB101
(pMG611)FiRRI (pMG611) JG/5HE .
FreA B AT B A HB1 01 (pMG611 )7
RRIKpMG611) & #%, "IN AR 4 &k
T P B Y5 T A5 B A o 8 Bk
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Cons:truction and Expression of Divalent Vaccine Strain
for the Prevention of Baby Animal Diarrhea

Zhong Sheng* Li Fengsheng Bui Xianliang Lu Xuexian*
Wang Qingyudan* Huang Peitang
(Molecular Genetics Ceniers Institﬁte of Biotechnology, Academy of Military
Medical Scz‘ences,Bez‘jing)
(Department of Biology, Tiamus Medical College,Jiomusi)*

The F41 gene was isolated, and then inserted into K99 gene-cariying
plasmid pMGK399 and was partially digested by the same enzyme BamHI,
The transformants were screened by F41 gene probe that was labled with
(a-*2P) dATP by random primer method, One of the positive transfor-
mants was tested by dot blot and Southern-blot assay. The results have
shown that the recombinant plasmid carried K99 and F41 gene fragments,
The recombinant plasmid was designated as pMG611, By transformation
of E, coli Ki2 strains HB101, RRI and C800, we got three strains HB101
(pPMG611), RRI(pMGs11) and C600(pMG611),

These strains can producé two kinds of antigens which were proved
'by' using MRHA, slide agglutination and Western-blot assays, The mole--
ceular weight of K99 and F41 protein subunits were estimated by SDS-
PAGE and they are the same as wild fimbriae subumits, 17200 and

20800 Da,réspective}y.

'Dou_ble antibody sandWhich ELISA was established for detecting the
expression levels of both K99 and F41 antigens, The levels of K99 and
F41 {imbriae expresséd by HB101(pMG611) were higher than their corr-.

' esponding parent strains, Expression conditions of both antigens were
studied, The results of rabbit ileal loops test have 1nd1c'ated that HB1 01'
{pMGs611) and RRI(pMGé11)have no enter otox1gen1c1ty,

We concluded that the 1ecombinant vaccine strains can express both
K99 and F41 anl:1gens effcctlvely and can be vsed for the vaccine candi--
date of the prevention of the neonatal animal diarr hea caused by ETEC,

Key words

Divalent vaccine strainss K99 fimbriae; F41 fimbriae
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Zhong Sheng et al,. Construction and expression of divalent Plate 1
~vaccine strain for prevention of baby animal diarrhea

1, EHFEEpMGs11§ Southern blots#
Southern blot assay of recombinant plasmid pMGs11
A, \DNA +Hind K, B. pMGK#9 +BamHI,
C, pMGei1 + BamHI, D, pMGF a1 + BamHI
2, HB1oi(pMGs11) fidkiv 1 Sk g B
MRHA reaction of HB1o1(pMGé11)strain
A, C, Sheep erythrocytes; B, D, Dumea pig erythrocytes;
C and D, Blank and negative control
3. EAHBHFKooMF41E K HfkWestern blotsh i
Western blot assay of recombinant fimbriaé antigens with Kas and F41
polyclonal antibodies
3a, Treatment with Kee antiserum, 1, Wild Kee fimbriea;
2, HB1o1(pMGs11}
sb., Treatment with F41 antiserum. 1, Wild F41 fimbrieas
2. HBio1(pMGs11)
4. LK
Test of ribbit ileal loops
1, LB: 2. E. coli 83548, 3. HB101(pMG611)y 4, E, coli B3549;
&, E. coli ssa1¢; 5. RRI(pMGs11); 7. JMse, 8, RRI
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