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Abstract

The pathogenic Yersinia spp. harbors a common plasmid (pYV) essential for virulence.
The plasmid encodes atype |11 secretion system that functions to translocate yersinia outer
proteins into host cytosol. Within the cells the Yops carries out the antiphosphorylation and
antiphagocytoic mechanisms which resulting in the cytoskeleton rearrangement and
apotosis. The LcrV isa37kDa protein and has been shown as a protective immunogen and
a multifunctional protein relating the regulation of the Yops secretion from the Yersinia
cells. To obtain LcrV protein, the lcrV gene of Y. pestis was cloned and expressed in E. coli.
After affinity gel purification the recombinant LcrV was used as an antigen to raise a
rabbit a -LcrV antiserum and which was demonstrated able to specifically recognize the
predicted size of LcrV protein of Yersinia cell lysates in immunoblotting. Further, mice Ip
given the LcrV antigen was shown significantly induced protection against lethal plaque
infection. Taken together the a -LcrV  antiserum is suitable to be employed in the
detection system to differentiate the Yersinia spp. among other’s pathogenic

Enterobacteriaceae such as Salmonella and E. coli. Also the LcrV protein is a conceivably

important sub-unit vaccine candidate for plaque.

Keywords Yersiniaspp. recombinant LcrV — pathogenic Enterobacteriaceae



(plague) (zoonotic disease)

2
(10,11,24,25)
(WHO) (4)
(Yersinia spp.)
(cocobacillus, 0.5~0.8um, 1~3um )
4~40°C ( 28~30°C) 7.2-7.6 (3,24,34)
(Yersinia spp.)
(Yersinia pestis)
(Yersinia pseudotuberculosis) (Yersinia enterocolitica)
(relatedness) 4380+135 kb G+C content
46~47% (34)
(8,9,39)
pYV (70-75kb) (encode)
(yersinia outer membrane protein, Yop) Vv
YopE YopH
YopD, B LcrV (9,35)
(Y. pestis) pMT (~100Kb) F1 (murine toxin)
pCP  9.5kb (bacteriocin) (protease)

(plasminogen activator protease, Pla)



F1 (Y. pestis) 37°C 26°C

(gel-like capsule) (16,20,21) F1
(7,31,36,44)
F1
F1 (F1 mutant) F1
(1,4,42)
1950 Lerv plague
Ca’*-dependent Yops (39)
LerV Yersinia spp. Yops (polymorphism)
225-232
LcrV Yops
(trandl ocation apparatus) YopB YopD (29,34,35)
Yops target cells (12,13,28) - TNF  IL2
pro-inflammatory (37,42,43) LerVv
LerV
(6,18)
1950 (32
(23,24,26)

LerV



(Yersinia pestis EV76S strain) ; pYYV,

E. coli BL-21 Stratagene : :
37°C 70 kb pYV EV76S Kado & Liu (27)
LerVv (Cloning and construction of the recombinant carrying the

Yersinia pestisLcrV protein gene ,lcrV)

Yersinia pestis lcrv primer; YPVilF
(> GTTCCGGGATCCATGATTAGGGCCTACGAA ) YPVI1R
(GTTCCGAAGCTTTGTCGTCTCTTGTTGCAT 3’) PCR(94 9min,94 1min,
54 1min,72 15min 30cycles, 72 5min, 4 ) pYV  template

lcrv (981bp)

lcrv BamHI Hindlll BamHI/HindlIl cut pQE30
(QIAGEN Co.) E. coli DH5a pQ30-Vi recombinant ( EQ30-V)
(1) LerV (Purification of 6xHistagged recombinant protein using
Ni-resin)
EQ30-V LB broth( 50 p g/ml ampicillin) 37
1/20 LB broth 3 (ODggo 0.6~0.7) IPTG
( 1mM) 3 French press
Ni-NTA resin 10 mM imidazole/wash buffer (50 mM
Na-phosphate, 300 mM NaCl, 10% glycerol, pH6.0) resin 02 M

imidazole/wash buffer (50 mM Na-phosphate, 300 mM NaCl, 10% glycerol, pH6.0)
SDS-PAGE Coomassive blue stain



()

6xHis-Vi recombinant protein  PBS, pH7.4 100 p g/ml
Complete Freund Adjuvant (Difco, Co.) 20 g
BALB/c 0.2ml( 10 uy g6xHis-Vi)
( Complete Adjuvant
Incomplete Freund Adjuvant ) 10~14
anti-6xHis-Vi (challenge test)
14 100  LDs, YersiniapestisIPM703( 10° CFU)
14
LerV (Production of recombinant LcrV protein)
lcrv pQ30-Vi (in-frame)
pPQE30
Vi (6xHis-Vi fusion protein)  Ni-NTA resin 40 kDa
native Vi antigen 37 kDa 6xHis-Vi
90 kDa band

aggregated 6xHis-Vi
FPLC 6xHis-Vi
-20°C ELISA

anti-Vi

6xHis-Vi (Western



blotting) a -6xHis-Vi

3B lanel lane2

3A lanel lane2
pestis antiserum)
6xHis-Vi
Vi antigen ELISA

1:16384
(6xHis-Vi) 14 100 LDsg
(IPM704) (challenge test) 6xHis-Vi
10 pg
PBS
(6xHis-Vi)
.LerVv
LcrVv Yersinia spp. Y. pseudotuberculosis Y. pestis Y.
enterocolitica 90~95% Y. pseudotuberculosis
Y. pestis aa 25-40,108-125,  188-207 aa 225-230
( 4 LerV  Yersinia spp
pseudotuberculosis Y. pestis . Y. enterocolitica serotypes O3, 09 Y.

6xHis-Vi
EV76S native Vi antigen

(mouse a -Y.

6xHis-Vi 3B lane3

a -6xHis-Vi antiserum



enterocolitica serotypes O8 strain \%

LerVv (polymorphism) Yersinia spp.
PCR Vv lervV
lerv \Y ( 56)
LcrV
lerV
(eg.,pET32 pSec etc.) ( )
Fusion tag pQE LerV
Yersinia spp.
Samonella  E.coli LcrvV  Yersinia spp.
90~95% a LerV

Y. pestis, Y. pseudotuberculosis Y. enterocolitica

(plague) LerV
F1 (Mt) Pla
LerV
(amino acid residue)1-125 176-276
224-266 LcrG

LerV IL-10 TNF-a  IFN-y
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Fig.1 Purification of recombinant 6xHis-Vi fusion protein

Y. pestis Vi antigen was expressed in E. coli DH5a as a 6xHis-Vi fusion protein and

purified by the Ni-NTA resin affinity chromatography under native condition with varied
concentration of imidazole buffers. Proteins were separated by SDS-PAGE and visualized
with Coomassie staining. W1& W2: wash without imidazole; W3~W5: 5 mM imidazole
wash; W6~W7: 10 mM imidazole wash; W8~W10: 50 mM imidazole wash; CL, D: cell
lysate; FT, D: flow-through; E1,D: first 0.2 M imidazole elution; E2, D: second 0.2 M
imidazole elution (all above samples were boiling to denature proteins before
SDS-PAGE). E1: first 0.2 M imidazole elution; E2: second 0.2 M imidazole elution.

19



Fig 2. Purification of 6xHis-Vi by FPLC system

CL FT F1 F2 F3 F4 Fi F6 F7 F2 F9 FIOF1] F12F13F14F1S

) e
70—
60~
5 =—
40—
B —
Ej_
)=

bzHiz-W1 antigen was purified with FPLC system. Proteins were visualized,
by Coomassie staining. CL: cell Iysate of pQES0D-YPVVDHo, FT. flow-
through, FI1~F13: | ml fractions of gradient of 25 mb~0.3 M imidazole

eluent.
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Fig 3. Western blotting analysis of anti-6xHis-Vi polyclonal antiserum

Whole cell lysate of Y.p. EV76S (Fig. A) and purified 6xHis-Vi (Fig. B)
were separated by 10% SDS-PAGE and transferred to NC membrane
for Western blotting. The proteins were probed with different antiserum:
1: mouse polyclonal anti-6xHis-Vi antiserum pool 1

2: mouse polyclonal anti-6xHis-Vi antiserum pool 2
3: mouse polyclonal antiY.p. antiserum: normal mouse serum
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Concentration of Y. pestis IPM 00703 No.of mice

rVi (U 0) (cfu) surviving/Total
None 10° 0/5
None PBS 5/5
10 10° 5/5
5 10° 3/4
2.5 10° 2/5
1 10° 0/5

Mice were subcutaneously given with varied doses of recombinant Vi on day 1 and day 30

and challenged on day 60 after the last immunization. Survival was recorded for 14 days.
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Fig.5. Analysis of virulent genes of varied strains of Y. pestis by PCR. A, Fiprotein gene (caf1); B, lerV
gene., ATCC23053; 2 EVT6G;3, Miller-2; 4,CDCA3142-1; 5, ATCC23208; 6,ATCC87; 7, EV765 M, 1kb
DNA ladder.
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Fig. 6. Immunoblotting analysis of expression of the V protein in bacteria strains
A, Yersinia pestis strains and E. coli strain asindicated. B, Yersinia spp. and other
genetically closed-related Enterobateriaceae strains
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proteins into host cytosol. Within the cells the Yops carries out the antiphosphorylation and
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Abstract:

The pathogenic Yersinia spp. harbors a common plasmid (pY'V) essential for virulence. The
plasmid encodes a type Ill secretion system that functions to translocate yersinia outer
proteins into host cytosol. Within the cells the Yops carries out the antiphosphorylation and
antiphagocytoic mechanisms which resulting in the cytoskeleton rearrangement and apotosis.
The LcrV is a 37kDa protein and has been shown as a protective immunogen and a
multifunctional protein relating the regulation of the Yops secretion from the Yersinia cells. To
obtain LcrV protein, the lcrV gene of Y. pestis was cloned and expressed in E. coli. After
affinity gel purification the recombinant LcrV was used as an antigen to raise a rabbit o
-LcrV antiserum and which was demonstrated able to specifically recognize the predicted size
of LcrV protein of Yersinia cell lysates in immunoblotting. Further, mice Ip given the LcrV
antigen was shown significantly induced protection against lethal plague infection. Taken
together the a -LcrV  antiserum is suitable to be employed in the detection system to
differentiate the Yersinia spp. among other’'s pathogenic Enterobacteriaceae such as
Salmonella and E. coli. Also the LcrV protein is a conceivably important sub-unit vaccine

candidate for plaque.
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