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Preparation and immunogenicity of extracellular proteinase of
Vibrio harveyi GYC1108-1
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ABSTRACT Vibrio harveyi is a kind of important pathogenic bacteria for seawater animals
and can bring about severe loss to their culture production. V. harveyi strain GYC1108-1,
which was isolated from diseased Pseudosciaena crocea in Zhejiang Province in 2003, was identi-
fied after morphological observation, biochemical characteristic analysis, 16sRNA and HSP60
gene sequence detection, Earlier research in our laboratory demonstrated that the extracellular
protease( ECPase) was the major virulent factor of GYC1108-1 and was identified as cysteine
protease with a molecular mass of 55 kDa as estimated by SDS-PAGE. The protease can decom-
pose the casein of degrease milk and was named as 1108-ECPase. The method of solid LLB culture
medium containing 1% skim milk was established to detect relative activities of 1108-ECPase

and YZ-ECPase (YZ is a recombinant bacteria that can express the target ECPase). The opti-
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mum cultivation time of GYC1108-1 and YZ excreting ECPase was 36 h and the optimal concen-
tration of ammonium sulfate for ECPase purification was 70% for the above-mentioned method.
In this study, 1108-ECPase and YZ-ECPase were purified by 70 % ammonium sulfate and Seph-
adex G-25 gel filtration for antigens standby. Three different substances A, B and C were cho-
sen to be adjuvants. A was a common adjuvant which was a mixture of white oil and Tween-80;
B was propolis adjuvant and C was Freund’s adjuvant. The purified 1108-ECPase and YZ-
ECPase antigens were mixed with A, B and C before being applied separately to immunize 3 ICR
mouse. The adjuvant-free and blank treatments were designed as control. There were nine
treatments in the immunization test. The immune sera of the mouse were collected after three
immunizations. Except the blank control, multi-clone antibodies showed high ELISA titers in
the sera of eight treatments, which were between 1 ¢ 1.6 X 10*~1 : 2. 56 X 10°%, The titers of
immune sera in different treatments were ranked as C>A>>B>adjuvant-free, and it is sugges-
ted that the adjuvants chosen followes this effectiveness sequence. The result of Western blot
revealed one clear band in ECPase, which had a molecular mass of 55 kDa as tested by mouse
anti-serum. These results indicated that the prepared 1108-ECPase and YZ-ECPase had good
immunogenicity, and this work has provided some basic knowledge for further study on genetic
engineering vaccines.
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MG 4E IR IKTA Vibrio harveyi 5| BAK=FPBHRMN —~MBEERE . BIIEA . NEZREBRKEHRIYEK
WoERMBRWAEEEZESE 2002; BRRF S 2004; Karunasagar eral. 1994), EEFELBET
2003 F1 2004 AE S HIMHTLEMB K MEFRE R EMBRAKRA S BRERANNE . 24K EER 16S
rRNA M E A (HSP60) % E iR R 4E IRINE , Fr i & h GYCL108-1, @ x AT ARt K&
BURHERTS,IER GYCL108-1 MRAT MM BN =YX KB ABBRER. KYHRkEEREEERRAF 1
ZEWH UL GYC1108-1 R4 1 i 41 & F B (ECPase) , 5 F B 4y 55 kDa, 2% H B ) A R IE L %
BEHMAEHMEREARN. MAXEAWKAERBREREY ZEAMY X BAFHIEER,  BEHRXE
G EM KM EREFHE, FARAMRERCHEME (Shen eral. 2007, KT B4 #18F 5 #&% ECPase
REURILE R R EE TRV RMEY AL REF AR HEARES WS, RAXZRTEN &
RIS T BB R E 43 W% ECPase MEFR TREHK, v &R YZ, X W M6l X% sl R4 T Em 4
. BE GYC1108-1 fi /31 #) ECPase Xt T2 S s M REHE ™ £ Z K Z R, LI K YZ 5 GYC1108-1 4+ i
#) ECPase & H G MMM RBEHE, BN S AEAFNHESRTE A BN EREAYRERE. &
SCER X IX e (Al A T — SE BT

1 #HE5HE

1.1 RBFEHKRREIY

MYERINE GYC1108-1 ALK E B EE, YZ HFAMRB RN T ERBRESBREMI ELH
MEAW, iATREWE. 56 d RN ICR/NRWA BT FEERLZRITY T L.

1.2 MSNESEBEEEHRERN
SRR A 1 20 BE M TSA A LB B3R5, B RS . IMALWRE R 1L WIRAR 4 95, 0 ERE
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M H . HUREEEZ G, AT 308 LTI, FLEY 8 mm JFHABREEE H LK, BFLIA 30~50
pl H 2 A ECPase,30 CHFRMRE 24 h, MA 10NN =R ZMA L MEAKELF LA EYE, 59 B
F  FAE , [R] F AR {4 55 35 2R 4R R 0 R

1.3 HEMBRIBENENHBE

BE 50 ml & 1.5% NaCl #) TSB #55 H 15 GYC1108-1 1 YZ,5 000 r/min 8.0> 15 min, 4 B I
WO T A SR A 30%.40%.50% .60%.70% .80% .90 % 1 100 % 4 Fl ¥ M) B BR 8%, 4 C UL 2 h,
8 000 r/min B> 10 min, F L&, WA 1 ml Tris-HCl (50 mmol/L.pH 7. )&%, F&E Y Tris HCl Erh ¥
BRI L2 R E B R E .

1.4 & AKE ECPase 4 i 18] B9l 7E

W HESR 24 h 9 GYC1108-1 Fl YZ E7% 4> BIHERP B £ 55 50 ml & 1. 5% NaCl fi§ TSB #1 LB ¥ 554,28 Cif
JR¥EFE 8.12.24.36.48.60 f1 72 h, FH 1.3 P E MRS WM ERERE T ECPase M4, HH 1.2 FEMNE
FEXT B T, LABA GE 40 B 43 0 7R R ) B AR e ]

1.5 ECPase iRl 54k

KEHEF GYC1108-1 F1 YZ 4% 500 ml,28 CHEKREEHZFENIE, 8 000 r/min B.Lr 10 min, 4> FI1E FF,
B BEH T ZIEMA pH 7. 0 R ERPR L £ BB MABE 4 CULIE 2 h, 8 000 r/min B.L> 10 min, 3 L, UL
$EM 3 ml Tris- HCI(50 mmol/L.pH 7. 8) B &, F#t i Tris-HCl b RBEHT A, 3 1. 2 oh 7 B < AR X R

i £ Sephadex G-25 E#tE . HK 70 cm, B2 1.6 cm, ECPase & LRI MR BNE . A 7 ml,
0.45 um JEMR L IEIG LAE. F pH 7.4 PBS UER, A S RAFESFUIAEVE WS, FH 1.2 FILWEMH B, B E
H i PEG6000 ¥4, R 2% L 2 i M B ¥, 718 & 1108-ECPase 1 YZ-ECPase, —20 CARFF/ERH
IR

1.6 SBEFNEE

H3 7 UEsE ECPase £/ B R, UR SREAFHESRERTEFEGWREER, ERT 3 HA
[ {2 398 A AL 53 5155 ECPase IR % ICR /N, A T LB &R B3R BRI BUH R PR & L &
KRN, SERMLHENT.

EEAE L AR R 9220 (V/ VD10 B A 6 % (V/V) RIA, I 2% Gn/ VO BERSBR 4B VR MR H, KA K
SHIEMR BRI 4% Tween-80, /K4 : JhAH N 1+ 3 F4k.

BEREARN 1 g BB 4 ml WAE, BB A, 5 000 r/min B 10 min, R EWE LI, A PBSHREY
30 mg/ml,4 C&H.

FHRER AETELMA T 2B RAEN, WA Sigma Ad,

L7 Y%

BUE B BHTE L 0. 590 BT RERTE 24 h, BEATIE S0 B, 703 5 Bk 3 BRI R AM IR S AL R T
Sy ESS ICR /MR A ES 3 R/ B RES 200 pl(FHUE 100 pg) 8 RN GIE 3 K.

1.8 B # ECPase M EH M BN E

ICR /NG9 3 WKJG , P ER BRERAL , 5 4 CoRAE &, M BAM . 5 000 r/min B> 10 min, ¥ iR
& A [ 42 ELISA J7 830 %€ /)N BRI 3% 804t

(DA MWA{LH) ECPase JHEH K CBS(pH 9. 6 Bk R ZZ v MO W B 10 pg/ml, 04 96 FLEGIRH
100 pl/fL.4 COKFEEK. (OHH BLEE ELISA 8z, ] PBST #2438k % 3~4 K, 8K 3~5 min, HH&
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1026/ 4- 1L 15 19 PBS $f 11,200 pl/FL,37 CH M 3 h, A E¥e¥k. (D —HHE SILMA 100 pl BTl
(1:1000FFAfERFIMFLLMBE) .37 CHE 1.5 h, A EsEEK. (O "HKEFT BAMA 50 ul THEKRE
(1:1000)MEHR 1gG BEIRHTA.37 TR 1.5 h, R B3k, GHBE M ABRIR-F7 8RR rh B AL 5
OPD R , BFL 50 11,37 CHEE B A 10~15 min, (6)ZLFHZE  EFLIN 50 pl 2 mol/L BBRL 1L R AL,
IO P P K B S IR T2 AR 2t ODuoo f . P/NZ=2. 1 FHI R FHE, P/N<2. 1 & FI R

1.9 R ED ¥ ( Western blot) #& ] ECPase i % %% F 14

SDS-PAGE MLk R AR ELE R thiliE Bk RE WGE A 50, BB 120, BRRERNESH
(BEAREARAFIHTOERBEE 20000, —Hik 15 200 FHBEA BUMTE , —HA 1 500 BEH R 1eG Bt
EARIN

2 HR

2.1 ECPase B§i& FH ERE T

KA 120 BBLAR 93 hn B B S B3k, X A 4 RO GYC1108-1
4 B E B ECPase MEHE YZ M3 FF LR Wt
ITEE AR . S5 R EE, B WY ECPase ¥ H A7 8% B 1§
Wtk oMt I rMBED, LN E D AN S EYE,

2.2 BERBSUNENHS Fig. 1 Activity of ECPase tested by plate method

M ad Xt 30 % ~100 Yo J H 57 BR B 10 A1 EE AT L3R [0 e 9 ECPase il 15 4 48 1 5 70 %6 0 501 BE A0 B PR e DT 3
1B M GYC1108-ECPase fil YZ-ECPase MG R FH(E D,

1 AEmBREONENNESRIRER

Table 1 The results of ECPase purification by ammonium sulfate at different concentrations

TR 9 B R e A R B (D)
R T,
Di ;ﬁfﬁﬁ{x(mm) el Different concentrations of ammonium sulfate
hameter of transparent circle 30 0 50 50 70 20 90 100
1108-ECPase 0 10 13 17 23 20 16 11
YZ-ECPase 0 11 13 16 24 20 15 11

2.3 HE# 5 ECPase i & iE 0T

HEFE IR ECPase 78 8 h I i BUR BUER 1 M 15 M, AR )5 MG % 0L 5338 n , B 36 h B A BB w8, JR 4 —
BYRT ], 60 h RIS BB IS CIT IR T R (18 2) .

2.4 ECPase AL ERRENELER

Pt F i AR e YL 3 GYC1108-1 & YZ ) ECPase J5 , BT /5 £ Sephadex G-25 E#rikid i 4lifh , W £ ¥k
e 1.2 sh 5 IR E BTG . S5 R BN, BRI A& E B M AN —, Ui — & 1 ECPase 18 B84
Wik, BEWEESI RS, AEDH 2 kW EE AWK E, YZ-ECPase 2§ 7.7 mg/ml, GYC1108-
ECPase & 6.9 mg/ml,

2.5 MERELBER
BEF 3 B [ S e e 3R] CHEJBE 3 ¥ R o RO 0 3 5 8 B B9 24K B9 ECPase /MR ik 1.8 X 1.9,
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] Rl 332 ELISA J7 1 10 22 7 40 4 59 /0 BUIL 75 25 00 3F LU B S e s 2R . B M F B SR S ICR /NS AR —
Wi, BAELER OD,oo (I /N F 0. 05(F% 2) .
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Table 2 The titers of anti-sera from mouse immunized by ECPase with different adjuvants

/N LI ELISA % #r ELISA titers of mouse immune sera

f£3 Adjuvant 1% #1 JE Coating antigen % % JF % 1108-ECPase %95 )% YZ-ECPase
1108-ECPase as immunogen YZ-ECPase as immunogen
3B Freunds adjuvant 1108-ECPase 1:2.56X10 1:1.28X16°
¥ ReAER  Propolis adjuvant 1108-ECPase 1:6.4%100 1:3.2x10¢
H R White oil adjuvant 1108-ECPase 1:1.28X10° 1:6.4x104
A hnfE Adjuvant-free 1108-ECPase 1:1.6X10* 1:8xX10°
#H R AEF Freund's adjuvant YZ-ECPase 1:1.28X10° 1:2.56X10°
W RER]  Propolis adjuvant YZ-ECPase 1:6.4X10% 1:1.28x10°
H it White oil adjuvant YZ-ECPase 1:1.28X10° 1:1.28X10°
Ak Adjuvant-free YZ-ECPase 1:3.2X10¢ 1:3.2X10¢
ZS g XFE  Blank control CBS — —
2.6 RBENE

SR EN TSR B R LA BB IN WV h —Hu e, M4 B A 5 UM W 7E 55 kDa A& R AERF AR R, il
7E 38 kDa b A BUEF RO R AL . UEFA XS R VB A TR 0 S TR (D 3)
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Fig. 2 The relative activity of ECPase for different cultivation time

B 3 EILMER Western blot 7047

Fig. 3 Western blot analysis of mouse anti-sera
3 g
KBRS, BURE I E AN SRR R E EMAR BRE XBOESIH EEHEX. HENBUREES
B B SE ©BCR E BEST B 8 . YR K Sh i B BUR A , VD AF R 36 T UK B 4 WA 1 B 4 2R 1 O AR

WM Z R EM(Zhang et al. 2000;Shen et al. 2007;FHEBLEZE  2008), MBEREAEOEFREZH R
#8301 & (Kanemofi et al. 1987;Hiroki ez al. 1985), A IEILE 43 A ISP 7™ 4 © 28 i 32 3 K8 8 A X iR
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AHEMEMH (Leeetal. 1995;4 WMEF 2000, MARNEHCLARENELHE S BE OB LA R
HH M (Fukasawa er al. 19882,1988bslee etal. 1999), Hi ¥ KEBREAMHRAR NERS.MAD
KUESE T R E OB AR 4RI 820514 Hri FEBUR N T, X iR A BSOS . A 508 %8 1 X w48 K1
B GYC1108-1 ¥R BAM P= B AT oy i e s Be MM B AR A BB L B . 45 1 59 il .

HTERANTRGERINE GYC1108-1 fi 40 A) ECPase MY BB HLBE R B2 R4 ALK FF
HARBGENFEME TRERE S WIZ ECPase WEHAHK YZ, ALBH BB PEEFREBEIELZT &
it 5 Wi ECPase HA AL BTG, BB KB4 WX BT [ h 36 h, X 5% A TR K E A KK RIET
FUEET R A 36~38 h B —BAY, X Bt B LM N GYC1108-1 FTEMBREF. EMMBBREEHET
1108-ECPase #1 YZ-ECPase, 3 F i PR 5 fE B & MO BR B AN N 70% . H Sephadex G-25 E#rAE g
M —B o, BN RS,

AL 8 B B AR S R T/ R SR, M 7 GYC1108-1 Fl YZ B 40 i B RSN B MR %2
BRI . SCEIRRY B A X BAh, A 4 SN R S MIE R IR 12 1.6 X10°~1 2 2.56 X10°, H& 4
ML3E 5 55— Fh R [5] G 52 T 119 38 S R KA 55 40 7 B S R AR AN 22 R K, IR BT SR Sl O I R B (A W L8 MU
B SRR R E , Rl — B R R R B R T . X ik — B Bk ECPase WA M T A T EIE.
AH,HFEBBOK P FREM AR, —RERE BRI — KB, T RERENRZEN BB ERNEE,
B8 MEURY RIR & E AN, BEBCE SR M B, T ER Y R Z BB EK THRIENER
B[], e R R B T LS L BB LR RE R FHR S THEW AR ER., XEEHEARESEEN G
PERCRAETE] . ASCH BT 3 I, 1Tl A0 B AR D S e A R DU/NBCA SE R s Wb AT T 4 0 B O 2k, IR 4R
ELISA 4 45 R AT 15 AR [5) 42 770 19 S 8 ORI IK Oy « 30 IR > il > e e > AN AR BN R R LR B 4,
M B SR T PR 233 R S B TR A7 H) JR = 5 T 3 [ A SR 46 B0 B A TR L Y SR K YT 52 B BT A% B8 B
FA A& B R ROR e I A il B W S

& % X W

EZHE.NER, KB 2002. KEBRGRBMBENNESESEE. BRRRY K¥E¥M,29(2).178~181

BRI » RIED, A A, 22 TR, 2004, B13F A BE S R B (WG 48 FC D 9 40 38 S5 4008 . P E K =B 2 ,11(4) : 314~317

ERBGLE B EH. 2000, B BB AT Jbat B2 ARt

£ BBXA,FER.BHENR. 2004 FRILE RS- Y3 KEAMBORE. FEEES%R,24(5):439~441

HBE, KA BB, £ %, 2008, BB RINE TS628 AR HISP=4 (ECP) 2 ([ W76 ¥ B 4. 1B FE K = BF 5, 29(1) . 81~85

Fukasawa,S., Nakamura, K., Kamii, A.,Ohyama, Y., and Osumi, M, 1988a. Purification and proteinase from a luminous bacterium, Vibrio harveyi
strain FLA-11. Agric. Bio. Chem. 52:435~441

Fukasawa, S., Nakamura, K., Miyahirg, M., and Kurata, M, 1988b. Some properties of two proteinases from a luminous bacterium, Vibrio har-
veyi strain FLN-108. Agric. Bio. Chem. 52:3 009~3 014

Inamura, H. , Nakai, T. ,and Muroga, K, 1985, An extracellular protease produced by V. anguillarum. Bull, Jpn. Soc. Sci. Fish. 51 (12):1 915~
1920

Karunasagar, L, Pai, R., and Malathi, G, R. 1994, Mass mortality of Penaeus monodon larvae due to antibiotic-resistant Vibrio harveyi infec-
tion. Aquaculture, 128 203~209

Kanemofi, Y., Nakai, T., and Muroga, K. 1987, The role of extracellular protease produced by Vibrio anguillarum. Fish Pathol. 22:153~158

Lee,Kuo-kau, and Chen, Yi-ling. 1999. Hemostasis of tiger prawn Penaeus monodon affected by Vibrio harveyi, extracellular products, and a
toxic cysteine protease. Blood Cell, Molecules, and Disease, 25 (4):180~~192

Lee, K. K., Chen, F. R., and Yu, S, R. 1995. Effects of extracellular products of Vibrio alginolyticus on penaeid prawn plasma components.
Letters in Applied Microbiology, 25:98~100

Shen,J.,Li,X. ,Pan,X. ,and Yin,W. 2007, Characterization of major virulent factor produced by pathogenic Vibrio harvevi. W, .5~ B M M5
K= FREER KRR E123~128

Zhang, X. H., and Austin, B, 2000. Pathogenicity of Vibrio harveyi to salmonids. Journal of Fish Diseases, 23.:93~102



