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1.1 # #

1.1 EaARSY R RE ATCC
7966 .Escherichia coli (E. coli) DH5a.BL21
Pk M pET-32a kL Hy B P4 3 T K 2% v 78 K 4K 7
YIRS B R AF s A~ 5 Sl i B BH BRI [ 75 %2 2838 K
2 BE A R HTR 35 3 dL B H g IRk 4
B e W 15 DU K T 3, AR AR T O 24 A B
B30 g, B K 15 em 47 K HT T 3R K 6 1
Fr 1 B3 d oK 1R B 1/3, 37 K
R AN KRS R (27£1) °C LB R
P FRAAR o it 1 00 4 R £ L P fRORR (R AR K
FEABRFD 24 h SR, 1 JE S 2 e R (g IR
A A BT AT SR YL S AR

1.1.2 2Z&XA rTaq BAWE.T,-DNA & %
B NVIEE EcoR 1 Fl Hind 1 g H TaKaRa 2y
5 20 B 5 DA A 4R BRSOk B G R & [ i R
T A PTG TMB & (0 8 79 % kR 2B R
A FRAE 5 HRP Arid th £ 50/ R 1eG 6 F
Sigma A A ; 51 W& B 36 R B K3 R AR Y
YNEIE L

1.2 H &

1.2.1 A#E&F5H N NCBI Hds A 3K i
AN [) I 37 Y 0 7K AR R R A ) 28 A T Y
P5 HEH ¥ 8 K P E ATCC 7966 (Gen-
Bank: ABK37458. 1), GYK1 (ABK37458. 1) Fl
ML09-119(AGMA45792. 1), 35 &< B0 it i (& 5%
5. WP _ 026142030, 1), 5 A4 < Bl i (WP _
043554548. 1) , fif: i S A 1R (WP_099994858. 1),
JA BB M (WP _109111770. 1), ¥ G A i
P (WP_131731585. 1), iiid GeneDoc #1422 il
L F 5 L v &L B MEGA 84 H # R 45 &
B R ProParam 305 FE W P5 A & 5 iR
B or B K/ AR RE R BRSO
ProScale analysis B4 JZE A7 3R B3 K 1 /1% 5 R
I TMHMM 2. 0 F1 Signal P 3. 0 #{EF00 P5 #Y
5 5 X 30 RN A 5 BK 07 B R R SOPMA Al
SWISS-MODEL #4473 51l i 41 = 9 45 16 Fl — 4k
SER T, R i STRING #1276 6 A8 8 P5
5 A (A BAE R OGR4

1.2.2 FT@adskeymd R4 NCBI B %+
WK ATCC 7966 4 5 B 41 )% 51 (Ge-
nBank:CP000462. 1), & it 51 ¥4 3 P5 KA.
F-P5. CAAGAATTCATGAATAAAACACTG
ATT; R-P5: CATAAGCTTTCACTGCTGA-
ACTTCCGARIZ 53435 H EcoR 1 F1 Hind
I Al 050 o LA 23 DR M AR, B rTaq
KA Ps FRY 14, SO & 2Ry 50 pl, iR
KR BER A 55 °C . ¥ 3G 77 W) 4 K% TR HL UK 46 8 OF
F . EcoR T fl Hind Il [7) i XUE§ Y] PCR 7= 4
5%k pET-32a, 7 T,-DNA EZEEH T P5
FH G AR pET-32a, 51k E. coli DH5a 1,
AT AL TORL B 1A 5L P 30— 25 56 F
2 TR L K B B T ) AL R Ak = E. coli
BL21 t, My P5 J5 A% R H bk .

1.2.3 T@aZaMFFREALL PRHLPS
FIB R B TR IE A SR DL 1 s 100 Fed s it &
ODsoo M 0.6, JIA 0.1 mol/L i IPTG. % K % &
6 h, 1 mL WU R A A 300 xIL 2X SDS
WCATIR 2], w2 P 11 5 min, B0 B BV 10
pL 47 SDS-PAGE HL ik , & P5 A 2 35 15 &
G55 LR AR VR 4 SDS-PAGE & 1 HL Uk I v
aif P5 HE M,

1.2.4 ET@ARGRESFMHGMHEAL LI L (3D
BICE DT PS S S RIEKENR. @
B LA 12 100 K ad K5 3R 9 P5 AR B TR
B2 600 mL KR H .37 °C 200 r/min K537
FEWE AN ODgoo 1H - 4% R 7R 50 41 & 25K
IMARR AW R IPTG, I TERE XM TES,
BAHEHIT 3HES ., W 1 mL FFH K,
BUVEM A 300 pL 2X SDS, @i 28 ¥ & 1 5 min.
HihiE i) SDS-PAGE HL UK 3R 5 A [R5 5 45 1F T
P5 & MRk E . 3K Phoretix 1D Fil
SPSS 13. 0 43 5l #4173k 3% O % B2 AR [\ K+
IORTER 65 i

1.2.5 & Rk 64 & B4 7 e
F A B 56 4l A B2 45 15 1 50 41 49 U sl
1L P5 100 pg IRA 100 pl 36 K58 247 .
MR S e /N, 14 d RS REAIRA 100
pL RN SE ek ), kg /MR, 7 d J5, (A
T AT SR A L N IR 4 %2 PBS, 1 RS
R sk BBt 3 8, A 1LY A AR AT IS T 4 °C L3 000
r/min B0 10 min, WE BT ILTE T — 80 CIRATF,
£ M. Western blotting ¥64iF P5 $i IfiL ¥ %F 5= M,
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A ERR AT : SDS-PAGE H, Pk 1 7K < 20 i 1 4>
FHLHE 80 V # NC B 1 h, NC & 78 4 &t 4]
2 ho R )5 5 A [6) B B A & (1 = 400, 1 ¢ 800,
1:1600, 13200 P5 HLIMIE T 37 “CHuEMT

F 40 min, X AL ME . A TNT 2 iR
P 3 UL TS 1 3 000 M5 R BER) BT 37 C
BEME 1 h, U5 DAB B &3 E PS5
P H RS

z1 PSREEZFHFLENEAFEKE

Table 1 Factors and levels of P5 expression condition test

e e KT Level

Factor Code 1 9 3
JIPTG B ODeoo i Strain ODggo value A 0.5 0.8 1.0
IPTG &k /(mmol/L)  Final IPTG concentration B 0.1 0.3 0.5
%20 A /h  Inducing time C 3 8 12
3R /°C  Inducing temperature D 28 32 37

1.2.6 HIPEMEGROFLHE KL LRE W
AEZAER  ELISAU K 8 [ Bt i v 5 78 K<
PO TR A AH ELAE - 55 3R g K R ML TR 2 ODsoo
1.0, I o=1% 1y B A B b 7k 80 C K
WA K W ODy, = 0. 2, 73 R 1
mL/% (FE i 10° CFU) ,/NMEH 43515 100 pLL A
[i) s B A3 £ A 25 BT M 3 (12 400, 1 ¢ 800,
1:1600, 1:3200, 1:6400)HF 90 min, ¥
WE R B P I, 755 200 w1+ 3 000 f5H6 BEAY —
PUWEE 1 h, PR IR A 20 pL PBS E b5
B, A 200 p TMB & {5 %, k6 8 @ 10
min, IIAZ R 2 mol/L. H,SO, 50 p1.,450 nm
AL,

1.2.7 A Fe s fm kX% 2Pk
AR IR AL 15 B iR B Ry O R FR 1A B
KRG g K S B . HURE KPR T H i
Pl % 600 mL 9 LB #5353, 28 ‘CH 3% ODyo,
1.0, AR AR R K BRI IR ODg £ 1.0
(MR 10° CFU/mL) . RIS T I 785 %5 #r » B P5
P G s R AT 15 B fn, f R 60 pL (X HR
A AETER KD .2 h S5 . LR KR A B X 2T
11 2E B A B (4 < 10° CFUD L i 36 £, Wi %%
FEid SR B0 1 e A KAE TS O, M AE T R e
i, e R 5 4 5 0 BR A 32 i A 1 FE T R IR
BPERAP R (RPS), RPS=1— GRARHIE TR/
X BRI ZET- %) X100 %617,

1.2.8 Za#ARLbhReXHHEN 28 CHK
Wi FRvg K S PO L LA 1 100 #6452 100 mL B
MR WP B 3R E ODg N 0.5, HIAH o=
0. 85 % A= Eh K YE ¥ IF 3 ODgoe A 1. 0, UK
78 1 mL DAV O AR OB A /N TR 4 ) S
600 pL AN [ Hi B A B0 o 2% R i B Il 3%

1:2,1:4,1:8,1:16,1:32)F 28 °C.200
r/min W H 5 h, X Oy AEHER K. W F 5 HE IR
AR K VR 3 R, SDS-PAGE 43 8 4 %K 11 - #%
NC &, NC &7 53 B G R 5 —8i . —hiiiEa
Wik DAB @ @R IEAT A X R S A 1Y
SERE L APHT PSR 25 5 338 DL PR A HL G Bt £ i 2
AT AE .

2 HEXRGAM

2.1 EYMEERZESW

2.1.1 PSRERELZ%ALFH»H il Gene-
Doc #{4 2 i A [ B bk P58 1 2 5 1R 7 97 e *of
BICE 1), 45 5 o, N [] Il 775 789 110 g 7K A< PR i 7
DL M T R ) P52 A ) PR S 5, A
I MEGA 8- H#ERG E W (K 2), kB 3 Fl
NG IRCEL -V SR N N RS SES L.
LR TSR0 0 B8 ) 2% 2% ¢ R Al . PR e At
P5 P 5 W 7 A PR AT RE S R TR 2 Y
AEPL I TR A AR S A R R

2.1.2 PsBUAKRRK . LHEEG TR
ProtParam ¥4 E 0¥ B~ : PS5 & A 351 &3
2, 4y FJiiH S 36 830. 20 u, Z5HL 5 R 4. 65, F 5
WIRT 10 ho AR EFRECH 25. 68, HK MR E &
F s 5% 7K M B3 4 B 45 PSSR K S ¥ N
—0. 178, J8 TR K M8 11 (B 3-A) 5 5 B 45 44 T
D &3 (] 3-B) 57 s 4 5 91 v 1000 39 1) 5 e IXC
BT A B AR, %8R 18 T AN R (1 5 {5 5 AR B
255 (] 3-C) R, P5 9 N b 1~21 i & SR 4
W TAE S BT A, 21 ~22 {37 & K /R 22 18] 77 16 ) 1
B, AT{FRE K 0. 967 75 SOPMA % {4: 1y — 9% 45
FFRI S 7 o WRE (5 427 81 24, 190, ZE 1 B
23.6% . LHLN K 5 52. 3% (] 3-D) ; SWISS-
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MODEL i}’t#ﬂ@ﬂi‘?ﬂﬂ%%i%,% M = 42k H Ry
Kok (B 3-E) ;3@ 18 STRING $0#8 FEf % 1 B

¢ 20
PRSI A hydrophila ATCC 7966 BTt S Bl
WK S E N A hydrophila GYK1 J i Lot e
WK S HBIE A.hydrophila MLO9-119 BLAMNACAAGDNTAYGGAKLE
i KA B B A.dhakensis STRBGIAEGAEN T

B4 S B W A bestiarum B ihe i ESI R

e £ S 8 LB A salmonicida Rt ot T T

BB B A.caviae T iheiniHai TR

YRS BIE A sanarellii L2l ERIETREE

TEM 4, ZIA 10 FiE H Al 5 Ps AHEARH, H
M rpsL A1 rplD 5 P5 AER X R e b B % (K 3-F)

i ﬁwsmmcxvxvu 191 :@ i1
INGNREVELGYDREGKYKYTATDKL PIOTSROBNK : 1
YOWLGRYRITATORLIPTDISROEIRAGLACLTLKIGL : 1
NTERELGYDRLGRYRYTH
NIEVELGYDRLGRYRY
1EHETDYLONYKYNGTRNGARENDKVEACLARAT : 1
YD YLGRLKYSGTRNGAARNDSVCACLA
1OHSYDYLGKLRYSGTRNAAAENDSVEACLA

Mnk 1itllvsgllaanagaaGgdNtSyggaklgws .Ygéd 1g
120 J 180 00 ¢
w5 U B A.hydrophila ATCC 7966 agacnx'mJsrsz.:ig'mcayax cv'n:).c =vcancaz !‘li‘nAnRLEYCY"PLGDKAI‘KTGALL'\GLL‘ v vreco iR iAAE] : 212
T8 /K S B i BiA. hydrophila GYK1 agaCLmHkIGLpVSESLOLY TRLGGRYARTIS (L ONDNGA FVGALGAEY, ENRCHARRLEYCYTTPLGDKALLKIGAEL INGLLAGVL YREGOVEL VWAR] : 212
WK S BB A hydrophila MLO9-119 pysESIOLYTRIGEAYARTDSKLINDNGAN FYGALGAE LATNRL AELONGLLAVGVVYRFGOVARBVAABYPARABERVVVER : 212
& R B R H A.dhakensis MIAGLTNRIGEY. éimcsmk FERGEON TRLGONSLORTGAELONGLLAGAVE Y i 212
B BB A.bestiarum HOIAQLTMRIGLRVSDSLOL TRLGGAYAKTI LG FVGRLGAEY, NRCAARLE YT TPLGIHALCKTGAELCNGLL 12
fek £ 5, % B A.salmonicida 1Q|6EVAENLEL i LRMONGLLAVAVVYREG 212
RS % MR B A.caviae LRIGERVADNLIL RLEYCYSTPYGSRODTGLRMINGLLSLAAVYRFG 12
= B M B A.sanarellii LRIGERVADNLOLYGRLGGG GHTSSIEL EYALNLDWAL RLEYQYSTPYGSREDTGLRNONGLLSLAAVYREG 212
1 ¥ a a
220 e 240
W& 7K S B M0 B A hydrophila ATCC 7966 pheapesyivosceTLsscilLeDng TLKPRAGEALINLYS uscanmmnm IGSLAY"CKLSEC a0y xcr.p,\cxv encnc-m. ;318
V& K S B B A. hydrophila GYK1 papapEeyyVoRQETLSSH) LECENK, TLRPARGCALONL YSCECARPRDGVATY 16 TD0I GSDAYNCKE SECRA a:m,cxcr.m.w ERGRGNRVT : 318
VRSB A hydrophila ML09-119 CFILSSIVLEDENRATLEPARGCALINLYSCIECARPHDGVAT) IGYTDRIGSD, SECRARTVADYLVGHGLPAGKVNVEGRGKGNPVIGDSCTSRSKKEL : 318
3 RS ¥ R B 4. dhakensis PARARERYNVDRQFTLSST]LEDFNK] TLKPAGGCALONLYSCHECARPRLG {GSDAYNCRESECRAG T ADYITGRGLPACKVI ER RGRGNEVT : 318
B4 S BB A bestiarum vARAPERINVERCETLSSTNLE LKAEGGGALONLYGEHEQARPRDG TN SECRA AT TAIGRGL PGV FRRGRGSVE : 316
ik 1 5, % U B 4.salmonicida VERQFTLSSDVLEDENKATYKPEGGY,LOTLYGEIEAARPTDG,ATVIGY TORIGSDANCM SECRA GipAG -zzscm;xcsp‘ TEDSCTSKSK : 318
B RS BB A.caviae VDKQEILSSOVLEDENKATIKECAGY LDTLYSCIEEARPHDGEAT GSE SEQRART im PUEGHGHGSITROSCISESK 318
b B A B B 4. sanarellii VDECFTLSSDVLECENKATKPEAGQ L0 TLYSCIEEARPRDGSATVIGYTDRIGSDA DO SECRACTVADILICIGIPAG wscccxusmh,svsxsx : 318

a

; 20 : 340 '
"8 K S 5. i B 4. hydrophila ATCC 7966 (pscrsnskkEIfiCLAPDRRVEVKVEGISEVCE ¢
V8 K S5 L B8 A. hydrophila GYKT 60scnsksRREIIVCLAPDRRVEVRVEGISEVQG :

Wémﬁﬁﬁﬂﬁ A.hydrophila ML09-119 1yCLAPLRRVEVKVEGISEVGG==nnn~
B MW A.dhakensis G301 ahaKRE%
EVRVEGVSEVQC:

ﬁ
% i S BB A.bestiarum GOSCISESKRE!
&t S, B N B A.salmonicida BELIVCLARDR
B RS BB A.caviae ReLIVCLARDRR EVKVCGYSEVCG---
¥b B A B MU B A, sanarellii BELIVCLAPDRR EVRVCOUSEVQGnnnnnmnnn

(WCLAPDRRVEVKVEGISEVCG :
YCLAPDRRVEVKVEGVSDVCG

v

382
382
2 M0
382
382
343
343
1 343
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Fig. 1
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Sequence alignment of amino acid of PS

H

% /K S B f B A.hydrophila ATCC 7966
% K S B L # 4. hydrophila GYK1
WK S B HE A hydrophila ML09-119

& RS H L A.dhakensis
BAESHEME A.bestiarum

0.02

18 S B M B A.salmonicida

B i
—‘—‘j R BB E A.caviae
i - W RS HBE A.sanarellii

B2 PSRGZEXER
Fig.2 Phylogenetic tree of PS

2.2 PSEARNMHYEREARIEAN
FIHEIY F-P5 R-P5 ¥4 P5 L, da vk 1
IRTEZY 1 000 bp Ab A7 7E B — 557l (B 4-A), R/
5HIME 1 059 bp M. ELL TR pET-32a- P5
2 EcoR 1 M Hind [l WY . 53] — 425 1 000
bp M54 K/NVRE & L (] 4-B) . HIGRER &
P HexE, R 5 NCBI 8 15 BT A fi 1l Po 3k
PR 91— 350, 26 WY R Dy A4 4l o 20 by . o 40 BTk
Ak ® E. coli BL21 3818 P5 RikW . & IPTG
SE K R B AR )R L 4 BT KN
249 59 ku; FI FH AL W6 1A BB % Fil SDS-PAGE L ik U]

e g Ak 348 P5 A (- 4-0),
2.3 PSEAREEHHMRL

T4 SDS-PAGE Hi ik 3 15 A [F i 5 4
PEF P5 By IR EE (- 5, LS £ 2
7R T A B 22 7 22 Bk 3 gk 4
R. R 3AIR L TEYE T PS5 W bk SRR I R A
M A o A3B3C2D2, B E B ¥ ODgye N 1. 0
A AL M B K 0.5 mmol/L i) IPTG, 32 Ci%
F8 h, £ 4 M SR BR,MIE SR R
ODyoo fH 35 21 1 35 P oh T 15955 5 i) 0 Y ok
XFF P5 MR RB I EZ,
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2'25 [l fiphob. /Kyte & Doolittlc BS ¥ Transmembrane P Inside  FHSF Outside
15} B ¥ — y y
1 2101
] =
< =
3 043 £ 0.8
E o5 = 06
&K =
-1 g 0.4
15 S
2 0.2
2.5 0
50 100 150 200 250 300 350
R Position fi# Position
c D
50 T — 10 20 30 40 50 60 70
fn— ; | ‘ ;
0.8 ‘ INTWYGGAK LGWSNF YGVDHNQATKDDYAISE EOK
g 0.6 1 X ATD\LZ§5;;SEDS ; KI ,P\Sim::.ﬁ
a YAF NROWAARLEYQYTTP LGDKALDK TGAE LONGLLAVGVWYRFGQVAPWAA
m 0.4 ee efEe CEEEEEEEEE
& PVPAPAPEPV
0.2
J NQKLSEQRAR
0.0 | ra— i
0 10 20 30 40 50 60 70
f71E Position CC%MNU%E‘], e a-!&%?ﬁ‘s; Ee ﬁﬁi%
A Cc: Random coil; Hh: Alpha helix; Ee: Extended strand
E

AL SRR PESN . B. B REES M BN ; C A5 S IKBUN ; D Z RN E. =M BN ; F. & AR %

A. Hydrophilic prediction; B. Transmembrane structure prediction; C. Signal peptide prediction; D. Secondary structure prediction;

E. Tertiary structure prediction; F. Protein-protein interaction network
B3 psEUMR.EMEZTEEETRN

Fig.3 Physicochemical properties, structure and protein interaction prediction of P5

M1l 1

2000bp

1000bp
750 bp

500 bp

250 bp
100 bp

A

1059 bp

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

M2 4 5 6

59ku

1059 bp

B C

A.PCR ¥4 P5 3L ; B. 41K pET-32a- P5 BYAEEY) ; C. P5 2R 119 £ ik 44k : M1. DNA marker; M2. #& 1 Marker ; 1. P5 3t
B 2. WAL pET-32a- P55 3. EcoR T Fl Hind Il AWEYI; 4. KIEF Wb 5. FF Wik 6. ik P5 A
A. Amplification of P5 gene by PCR; B. Double digestion of recombinant plasmid pET-32a- P5 ; C. Expression and purification of P5;

MI1. DNA marker; M2. Protein marker; 1. P5 gene; 2. Recombinant plasmid pET-32a- P5; 3. Double digestion by EcoR [ and

Hind 1l ;4. Uninduced strain; 5. Induced strain; 6. Purified P5 protein
B4 PSEHRMNMUERESLLEN

Fig. 4 Construction of recombinant plasmid and protein purification of PS5
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M12345678910

180 ku
140 ku
100 ku

75ku

60 ku
45ku

35ku

25ku

A

M12345678910

M12345678910

A.B.C }3EE; M. 1 marker; 1. KiBEFHEM; 2~4. ODgoo {4 1.0, BSR4 K 28.37.32 °C 5 5~7. ODsoo {H N 0. 8,
FIRE AR 28, 32, 37 “C; 8~10. ODgoo fHK 0.5, FFIRE S MR 37, 32, 28 C

A, B, C are three repetitions; M. Protein marker; 1. Uninduced strain; 2—4. ODgq is 1. 0, inducing temperature is 28, 37, 32 C

respectively; 5—7. ODgqo is 0. 8, inducing temperature is 28, 32, 37 “C respectively; 8 —10. ODgq is 0. 5, inducing temperature is 37,

32, 28 C respectively

Bs5 AEAFESEHETPsEAREEE

Fig.5 Expression map of P5 under different induction conditions

R2 PSEARZEERZTENN (xLs)
Table 2 Opticaldensity analysis of

PS expression map

x4 PSREBBEEXREEHENSZEDN
Table 4 Variance analysis of optical

density of P5 expression map

W5 G e BEAH (X 10%)
Test number Optical density value
A1B1CID1 1.421+0.128
A1B2C2D2 1.993+0. 166
A1B3C3D3 1.831+0. 165
A2B1C2D3 1.916+0. 332
A2B2C3D1 1.965+0. 084
A2B3C1D2 2.13140. 289
A3B1C3D2 2.14240.058
A3B2C1D3 1.933£0.225
A3B3C2D1 2.04040.133

Y% BE{H Optical density

A ¥
Factor 5 R F {4 B E M

Mean square F value Significance
A 0.227 3.963 *
B 0.076 1. 329 —
C 0.070 1. 224 —
0.186 3.250 —

x3 PSREBEEXLFEHENRESN
Table 3 Range analysis of optical density

of PS5 expression map

F Factor

¥ {H 53 B
Mean analysis 5 (5 105) B (x105) C (X10°) D (X109
{1 Mean 1 1.748 1.826 1.828 1.809
¥fE 2 Mean 2 2.004 1.964 1.983 2. 089
¥{H 3 Mean 3 2.038 2.001 1. 980 1. 893
2 Range 0. 290 0.175 0.155 0. 280

2.4 PSEAMBNFRESMNEN

Western blotting 53 B /8 P5 $L i 5 P5
B SEL G 2O W W Y B — 45 L DI PE X
WG %A , R W) PS5 B R4F 1Y G g JE 1 L ] i
BUAR 7 A= e S B i 3& , R s 3 1 2 1 600
(Kl 6),

TE:x P<<0.05,HAREMESR. TR
Note: * indicates significant difference at P <0. 05. The same

below

T~ 4. i s B 205 5128 1 ¢ 400,1 £ 800,1 ¢ 1 600,
1+3 20035, BIPEMLEE (1 ¢ 400 B
1—4. Dilution proportion of antiserumis 1 : 400, 1 : 800,
1:1600, 1 3 200, respectively; 5. Negative serum (dilution
proportion was 1 : 400)
B 6 Western blotting % iUl P5 1 M1 &4 R 15 &
Fig. 6 Specificityand titer of P5

antiserum by Western blotting

2.5 PSERMMBESEKSERBNEEER
ELISA MAMEALL PS4 1L 7 5 W /K <L T
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(R FE AR L 285 5 7 L B B I 3 A R A R 3
K, P5 HUILE 5 W8 7K =M 1Y 456 /. 1 78 W 0
559, CMPUARE BEIS 1+ 3 200 B, A7 AT ARG I 3 7
AIAREAEFH (B 7). Al 0L, PS5 B I i 5 v /K <
MR ERSNEEM BEAE R, R PS SRR H AR
U B S
2.6 P5 ZAHMEXLE &R H 3R EITFN
P5 i I 75 4% 50 5 28 21 60 411, 8 K < PR 7 1
BEfE Mg 15 d, KRB EE G 3 d Wik 4
R B LTS BB T IE O T4 4 KAgeE . Xt
FEZH 48 h P fa fA H 3 K 10, Bl S A8 T % [%
%, 25 5 RIETIH BLRR A , i 00 41 5 X IR 2 i 55
A7 75 i 2 an B 8 T s L i 56 £8 B8 T E IR Oy« 1

—=-P5 HiMl{E PS5 Serum

2.0r
—o—[if 4 X%t B8 Negative control
1.5 F
Qg L
) 1.0
0.5
0 o
o o o o o o
S 8 s 2 & 3
I §F & 8 & ¢
— — — ot «a o
I 375 5 B 15 4

Serum dilutions

B7 PsHimMESEKSEREGXMIEIER
Fig.7 Interaction between PS5 antiserum

and Aeromonas hydrophilain vitro

FEAT I BE , oo B8R 45 68 L T 0, IS L AT
ZIRh . 2GS 5 RENFE T O R E IR
WABET-F N 32. 3% . X B4 73. 3% . P5 il
BB RPEMRTT RN 56. 0% . SPSS 13. 0 4 #r B R
HXP AL 2R B E (R 5. R PS5 HEAMm
T G 5 1 68 £ X I 7K /PR B AR e LA — Y
PRI ERT
2.7 PSEAMMEBMERNREIER

RN P5 2R HE T a1l 2% 6 g K S
WA AREAEA R Western blotting #:9 P5 &
FSfmmEIERENES REEN. SRER,
I 5 X R PSR 2R I B R S AR
LB 2 I3 e T A R AR L PS B YRR R EIR
FE 9 HEM PS5 B AR FLIE B L G FLIE AT
DU SBT3 R T R 10 A 20 MR A T AR

100 —a I Test group
I —o— X {41 Control group
>
Z 80|
w2
g
3
© 60
(=¥
=
5 40 |
HI
&
20 L 1 L 1 ]
0 1 2 3 4 5

BF1El/d Time
B8 aAMla#zshaERfRIPRENETE

Fig. 8 Percent survival of passive immune

protection test for Carassius auratus

x5 PSHMEMAHMNEEERPYUR

Table S Passive immune protection of PS5 antiserum

41531 U AL M IR 10 %

Group Antibody titer Sample nos
RKIG A Test 1:1600X 15
X4 Control 0 15

17 4L G/ % G R/ %
Survival nos Survival rate Immune protection rate
10 67.7 56.0"
4 26.7 —

* Note: » P<C0.05.
3 HZib5itw

WE K B TR A 7 SR A 0 M e AR G
Y 3 B SR L — PN R BOR AR Sk R
SRAFEOR B . PSR R K U B B T 24
AR 2 — B B0 Y S SR AR B S K
BL PS5 E AR/ B AR BT AR T 3 5k 21 6 £ X
T T AR BT 7 PRI AR T AR D L PSR R
AT ARG 19 100 FH AT 5t

A W) s T T R PR B L 4
5yt s L. O 8 H O RE E 5 4R I 2
B, AW Hr kK B, PSS Fe e 1 SR K M AR
F o 7PN T e ) R A DR ST DN PS 3R R
[Fi) =B T [ ) RE AR AT L 7 AR B P A R RE N 22
bR T 4R I S S A PR A e Ah L T
oy 2 B LA TC RN 2 1 0 L % 45 4 by L 25 e i
R T e H MR I L S 40 i Bt I 2 A7 7Y 7T RE
PEER T, EARIBIH T RPN RIE RGN
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S 30 4

45 ku

35ku

1 2 3 4 5 6 7

1~ 6. I 3% A B A5 KO 0 o R MG BRI AR, 12 2, 1+ 4,
1:8, 1516, 1:32;7, FAMEXT IR (4 BEER /KD s M. HE 1 Marker

1—6. Dilution proportion of plasma was undiluted plasma,
1:2,1:4,1:8,1:16,1¢:32; 7.Positive control(normal sa-
line) ; M. Protein marker

9 PSEAWERKIE

Fig. 9 Differential expressions of P5 protein
SO A AR R R AR PR AE R ME— 1 AW 5T A T8
I & B, B ODgoo A 1.0, IPTG AR EH 0.5
mmol/L,32 CiES 8 h,P5 i KRFELE., A
WEFE A IPTG HA — & 30k 3 8 1 R IR
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A Z PR L . BRI Al
AEH) OprM 25 FULPA 3 5 B 5 £, 70 5% K i
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F OmpW 7ES i P il % 7 HT 4136 F Y 2 5 [
PO, I UESEHTR 89 R 52 M S, R B OmpW /]
AEJe — A 7E R 971 )5t . Khushiramani 557 J] A
M E SR F Omp48 il & T %P0 5 P 1M i
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SR G AR IR E] 6920 AT 5T 4l Ak KA
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Z S BEGUIMLTE » DI 3 S e 20 6 £, A B 42 1A
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LR P B B4R BTR .
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Study on Prokaryotic Expression, Immunoprotective Effect and Resistance
to Plasma Sterilization of Outer Membrane Protein PS5 of
Fish Pathogenic Aeromonas hydrophila

RONG Na, JIAN Sijie, SUN Wei, KANG Chao, WU Nana and LLIU Xiang

(Chinese-German Joint Institute for Natural Product Research, College of Biological Sciences and Engineering,

Shaanxi University of Technology, Hanzhong Shaanxi 723001 ,China)

Abstract To evaluate the immunological function of outer membrane protein P5 of fish pathogenic
Aeromonas hydrophila (A. hydrophila) and provide a theoretical basis for vaccine development. The
bioinformatics method was used to analyze the physicochemical properties of P5 protein. The molecule
a cloning method was used to develop recombinant strain expressing P5 protein, which was purified by
inclusion body washing and SDS-PAGE., and immunized mice to prepare P5 antiserum. Western blot-
ting was used to detect the specificity and titer of the antiserum, and enzyme-linked immunosorbent
assay (ELISA) was used to simulate the recognition effect between P5 antiserum and A. hydrophila.
P5 antiserum was passively immunized to Carassius auratus and challenged with A. hydrophila to
evaluate the immune protective function. Western blotting was used to detect the P5 protein effect for
bacteria against fish plasma sterilization. The results showed that P5 had high homology and conserva-
tive evolution among Aeromonas. The P5 gene was cloned, expressed and purified successfully, and
the optimal expression conditions for P5 protein included a strain ODygy, value of 1. 0, final isopropyl-$-
d-thiogalactoside (IPTG) concentration of 0.5 mmol/L, an inducing temperature of 32 °C and an in-
ducing time of 8 hours. Western blotting and ELISA analysis showed that the antiserum of P5 held
high specificity and titer(1 : 1 600). The P5 antiserum could recognize with A. hydrophilain vitro, in-
dicating that P5 had high immunogenicity and antigenicity. The results of passive immunity showed
that P5 protein demonstrated a significant immune protection function (56 %) against A. hydrophila
infection. P5 protein could protect effectively bacteria against fish plasma sterilization by down regula-
ting expression, and P5 may be related to plasma sterilization. In summary, the outer membrane pro-
tein P5 of A. hydrophila is a protective antigen and expected to be a potential vaccine against A. hy-
drophila in fection.

Key words Aeromonas hydrophila ; Outer membrane protein P5; Polyclonal antiserum; Plasma ster-

ilization; Passive immunity
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