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#gf# (Rachycentron canadum) 23 & ZHHY
AT R — - RGE - HEEEINE
FEMEERIE - BRI EE 6 ~ 10 kg » PNEHH
R HER S B - AR RS AR A
IEAEANER - R R FI =i A
BEoomE > fEREAEE  HEXBLAEE
(Photobacterium damselae subsp. piscicida) &5 »
ARSI - HEEA g 34 (Liao etal., 2004,
#], 2005; 5%, 2005; B, 2007) - [KIL - HEFHFEE
fiEs AR R THD TS -

BRI BARENE - 1A 1980 SERERIAETF
EIT RN - FHAMER AR — AR
A9 e ) - (BRGSO TR B MEANME  (Hanif et
al., 2005) : Magarinos & I fF 8 2 e A E S 1 e
Y (Sparus aurata) HYFFHERR » REBIHAIAIRE
R EREERGES] » 7E 0.5 ~ 2 g HEAIUAHEREF
K (relative percent survival, RPS) =/ 75%
(Magarinos et al., 1994) > iffj 60 RE&II{F .2 fE%Et
R 84 ~ 90% (Magarinos et al., 1999) ;
Bakopoulos £ (2003 ) th 5 fi 2% AR B4 w4 -
$HEf (Dicentrarchus labrax) $hfaffHENEESR
fEE 90~100% - Hanif 5 (2004) DIZUAREAE
s 10° cells/fish [HIfE 29 FHfERmEm (S.
aurata) f#f K - MEARPIRESIEEE 1:918
REHEE Y 89 Rty - LU R ANELE
BRI 1/NKF > AR EEERAY 30 R A EAR R I
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B S HENG R 62.5%  JLHEJI(E 1:140 +
14% - Bt (2002) FI| F v s ar At e w2
HH b HMISNEY) < SR T > #5339 kDa ~ 49.8
kDa J 53 kDa 4= WIERA Se S E - 5 (2008)
DUYFP ko YEP S5 Bdlify s et i Baa sl s
R G R IE RN RESORE 8 ~ 12
i - 75 (2009) thERRTEOUAR B RT SReRis th iy
—EERT o BAEATRLZER] AR ~ R
HED SRR SZRE3 - CRipI AR SPRTE e Tt ai53 L
(ERZRETAN- SN F AVt SalibE 7 - N =]
7R R A 25 T 2 DA B M SR e SRR B R M
L2 iR a e R e - SR
PRI E R L

PR T3 3K

— ~ BB R A LR

HE R AR SMIN 1.5% &ALsk 1.5%
BHsrIRS OS2 L (brain heart infusion, BHI) » £%
= 24 /NRF R RS DABEERARETVR (phosphate
buffered saline ; PBS) &%k ~ BitLy » T30 3% 785
AR 4°C 1M 24 h AE{LE#ELL PBS {HPE=X
#% > FELL PBS GBS BRIVRIREE £ 3 540 nm YL
Bk 2 » HEEHE 2.8 x 10" cells/ml » F{REE
o R 2 R SR SR R E B L -

= RSO Z MM

WA LASMIN 1.5% Zbdmny BHI K&
B5#E 24 h 1% - BlbL - OR BIEERR - MR 1B
Amicon Ultra (Millipore, Ireland) 3&3& » 53 HIKEES
F-& <3kDajE¥ (molecular fraction of < 3 kDa) ~
3 ~ 10 kDa J&# (molecular fraction of 3~10 kDa)
K 30 ~ 50 kDa jE#& (molecular fraction of 30~50
kDa) & =#&[ oo MEY) - M3l AR
FEME T - DL PBS B AL -

=~ REEEH

(—) fBRSIEEER
JEERRHSY 4 1 - (1) BOURE SRR (2)

Jr 7 < 3 kDajgE#g ; (3) 37 3 ~ 10 kDa &
W5 K (4) 535t 30 ~ 50 kDa JE#K - AaAERAyHt
AHHRE Ry f AT G1B (BCRC 60559) » [ H &
TEFERIIZOT © FAESHIIEAE Ham's F12 53t
(M4 1 mM L-glutamine~ 1.5 g/L TREEEEN ~ 24 mM
HEPES ~ 10% [&/FI114F) - 25 C B5&E /i
HUHIEH 80 A 96 FLERAYFEFLIEHRHE A 10,000 1
R > BIRAGEERR - FEINARTRERERA - SR
Afm PBS » {EH] 96 h #2558 » FLAY Ry £a i
LU PBS {H¥t =K#%& > im 10 pl WST-1
(4-[3-(4-1odophenyl)-2-(4-nitrophenyl)-2H-5-tetrazol
i0]-1,3-benzene disulphonate, [ H AT HHl
A AE 37 CIE 4 h - HIE PR 450 nm HYRSE
B - ACETEIEIER (viability) » 385 R a B Bl
HRHBOGEE 7 -

(Z) Z2EEHEE

BES> 840 1 (1) /T < 3 kDa JEiK ; (2)
535 3 ~ 10 kDa J&1% ; (3) 4T 30 ~5 0 kDa
JEHR  (4) NEEERE () (NS BRI ERSE
2% (Freund’s adjuvant complete; FAC)] &
RG] 5 6) [MMELEHE + 6 KA 2R
(Freund’s adjuvant incomplete; FAI)] EfafEiRS
W (7) [ E{EEHE + 70758 3 ~ 10 & 30 ~ 50 kDa
TR+ B Rse e i) SRS 0 & (8) [P
THLE#E + 707 & 3 ~ 10 & 30 ~ 50 kDa J&¥% + s
KA R] SFHeEER - g H 156 +
229 9 5 BB - BHEMEEI TR S > Hip 4~
6 MR N EEIsMNEYE - R REREA
0.1-0.2~0.3 ¢ 0.6 ml» Hgr ¥R AFET 0.1 -
0.2 5z 0.3 ml » L PBS #URy 22 FIAMIRH 5 7SR
TSR o TROA T A T B A MEL R B8 8 A 1 A 4
Hhoo 32U 258 0 YUK 30 £ 1 psu ~ JfEE 23 £ 2
C - BISACERIE AR » DI L 2 Wil & -

VY ~ Prie RS

feed A 117 - (1) A LB 2.8 x
10° cells/fish ; (2) AiE{LEHe 8.4 x 10° cells/fish ;
(3) ME{LEEE 1.7 x 10 cells/fish 5 (4) [FE{LE
B4 8.4 x 10° cells/fish+ 4> 75 3 ~ 10 kDa JE#&] =5
BSRNR & 5 (5) RIS RS 8.4 x 10 cells/fish+
4352 30 ~ 50 kDa JE] SRS 5 (6) [F
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TELEfE + 77 & 3 ~ 10 & 30 ~ 50 kDa JE#K] =¥
R G (7) [0 F& 3 ~ 10 kDa Ik + 77 F &
30 ~ 50 kDa JE#R] SFHEIEGIR (8) [MNELERE
8.4 x 10° cells/fish+ 3p G52 2 ] 4R &
¥ (9) [FIE LB 8.4 x 10° cells/fish+ 4> T4 3 ~
10 & 30 ~ 50 kDa JE#& + #i RS 2] et
A5 (10) [RIE(L B 8.4 x 10° cells/fish + 7 AR
SEaVeAl SRR AW & (11) [NELETE +
53 F& 10 ~ 30 & 30 ~ 50 kDa JE# + IR 5E R
Vo] SFHeRE AWK - YT E 300 £ 50 g » g4
30 B - DUk gt 7 A e A TheRE - R
A ST SR Ry 0.2 ml 5 31 DL PBS {0k 22 1 B HRHH -
VSAERS 12 MR AR AR - DIRK T B
PR EREAA R - Ye/KEERE 30 £ 1 psu ~ R 23
+2 °C o EWHRIN - HXRIgHHER 9 B - SRR
£ 28 CEHE 1 h1g - DI 10,000 rpm B 15
min - BUMEETTHI#E04T (antibody assay) ; i
J1f8 (antibody titer) AAsHIT 2 PURFIHT
S F RS AR D0 BB Y BE 52 SO E YL (agglutination
reaction) ; JHMIEEA 96 FLERHIFLIE > DL PBS
T2 FLAE AR e 1T A5 AR - ARIRINA R
TRESERE 107 cells - IS RIBHOE A¥95% » 1A 37
CYEM 1R - BIgACSRGESE S FERIAS R

h~ ARE R LR R PR T
pife/IE

Ry e A A A SRR S Y Y (5
ST BRI SRR 5.6 x 10° cells/fish
$HYT 540 + 9.9 g (IFEEITIENEEL - FRLL
PBS iRy 22 1B - A EE A 60 F » fHAH = LA S
TEE P HARTREIY 29 ~ 36 ~ 43 ~ 52 % 58 KHEFTHR
¥ EXEEESER 10 B DBEEE 3.7x10°
cells/fish SEFTHCHR - FAHA T SRR A s e
PRI IS )] » HEFFA MRy AR =
[1— (FEEBAFEL SR ATIEL3)] X 100 = B4} »
T IEIRA IR 2 ERYGHE (VA 6 ) - il
PRSI0 5 S SRR BRI 17 BRI SE o
I ARSI URE I -

N~ BEEt T

FIT AR S0 5 I P B e i G LA 738 3

853 #1i% (one-way ANOVA) #fizt -
i R B G

AT IE FH AR S 35 A B 58898 e B
MR - S ZOER R AE LTS - 78 <3
kDa ~ 4/3¥& 3 ~ 10 kDa k4r¥= 30 ~ 50 kDa iy
HHER S AE ISR DU - DS SR A 5 R
FIFEME - A5 IRAN Fig. 1 AR - S8 SERH R AN & I
FafititgE - HIHHpsr+& <3 kDa & 30 ~ 50
kDa BRI S MEEY) - BEOR S S T Y S B
PR (p<0.05) -
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Fig. 1 Effect of inactivated bacteria and molecular
mass fractionation admixtures of extracellular products
of Photobacterium damselae subsp. piscicida on the
proliferation of gill cell. Mean (#S.E.) with different
letters is significantly different (p<0.05).

15 8 FEMGEL T BN LA > 20 LIS I
HRENEEI TIPS - KRSIAN Table 1 - fGA
HISSRIRLE Ry T8 <3 kDa ~ /3-8 3 ~ 10 kDa
K535 30 ~ 50 kDa & =FEAHE SN EY)E - I
EPRIEAE 0.3 ml DUNEZ % ¢ 3RS
feEe ~ (MELERE + IR RSE =EA ~ [RiEk
Wi+ IR RE =SSR - LF
TSR Pl 0.6 mi: SRR ARy [ G
+43f& 3~ 10 & 30 ~ 50 kDa fg/ME + BT
e ke [N EEfE + 50753 ~ 10 & 30 ~ 50
kDa JgfM& + I RASE 2Rl —f > Q&4
SRR 0.1 ml - 2 A Bain R > B L
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B Inactivated bacteria 2.8x10°cells/fish
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Fig. 2 Antibody titer of cobia (Rachycentron
canadum) intraperitoneally vaccinated with 200 4
inactivated Photobacterium damselae subsp.
piscicida at 3 different cell density. Mean 0

(£S.E.) with different letters is significantly
different (p<0.05).

Table 1
vaccinated cobia (Rachycentron canadum)

Days post-vaccination

Survival rate of 8 candidate Photobacterium damselae subsp. piscicida vaccines intraperitoneally

Volume injected (ml)

Candidate vaccines

Survival rate (%)

0.1 0.2 0.3 0.6

Molecular fraction of <3 kDa
Molecular fraction of 3-10 kDa
Molecular fraction of 30-50 kDa

Inactivated bacteria

Inactivated bacteria + Freund’s adjuvant complete (FAC)

Inactivated bacteria + Freund’s adjuvant incomplete (FAI)

100 100 100 ND’
100 100 100 ND
100 100 100 ND
100 100 100 100
100 100 100 100
100 100 100 100

Inactivated bacteria + Molecular fractions of 3-10 & 30-50 kDa +FAC 100 20 0 ND
Inactivated bacteria + Molecular fractions of 3-10 & 30-50 kDa + FAI 100 60 20 ND
Control 100 100 100 100

"ND: not detected.

RS > BIEAE 0.3 ml DU AR e s i
SR B EOHIEMINED) - MR LEE
KRR > ML HEdgkkEs 0.1
ml > A7 LA SR ] RE DRI ER A T B R B A i
SMEVIR ARG RS T + HARIEM (2002) £
BRSO R EBUR TERIRER BB 77 T8 T 34.3
kDa FRILYIE - BHIRINERAIAINRE ST > thdng
FHIRIE L - KL > MBS NEY S s (R
AEMII) smaEs B IR AR - 55
B PEVE RG] - IR R A IRy - B
L rTREETE R -

AT RS E Ak e 3 28 vy BB B (R AHL K
FEFRIRA Figs. 2 ~ 4 o AWFFEr s ik 2
SRy =145 —RETNFREENNELLEER
B > Ry A b B R B AR b M 1
- =Ra NECERE - RS EY R Kk
FIHRE A8 - Fig. 2 FrR R ELINELE RS
2.8 x 10% ~ 8.4 x 10° % 1.7 x 10" cells/fish #FI1
PileIE - KSR =R P A A
Ry 29 ~ 49 REHEE AR (p<0.05) - HLL8.4
x 10° K 1.7 x 10 cells/fish — faifi seyzs i BUmin
18 & AR (p > 0.05) - HEHE)
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1200

EE Inactivated bacteria 8.4x10°cells/fish+Molecular fraction of 3-10 kDa

[ Inactivated bacteria 8.4x10°cells/fish+Molecular fraction of 30-50 kDa
B Inactivated bacteria 8.4x10°cells/fish+Molecular fractions of 3-10 & 30-50 kDa

1000 -
= 800 A
g
> 600
<
8
Fig. 3 Antibody  titer  of cobia
(Rachycentron canadum) intraperitoneally =~ < 4007
vaccinated with inactivated bacteria and
molecular mass fractionation admixtures of 200 1
extracellular products of Photobacterium
damselae subsp. piscicida. Mean (£S.E.) 0-

with different letters is significantly different
(p<0.05).

1 Molecular fractions of 3-10 & 30-50 kDa

Days post-vaccination

EE |nactivated bacteria 8.4x10°cells/fish+FAC

[ Inactivated bacteria 8.4x10°cells/fish+Molecular fractions of 3-10 & 30-50 kDa+FAC
B |nactivated bacteria 8.4x10°cells/fish+FAl

[ Inactivated bacteria 8.4x10°cells/fish+Molecular fractions of 3-10 & 30-50 kDa+FAl

a

1200
1000
= 800 -
E 2 a
2 6001 ab P
Fig. 4 Antibody  titer of cobia 8
(Rachycentron canadum) intraperitoneally g 400 -
vaccinated with inactivated bacteria, . af
adjuvant, and molecular mass fractionation 200 - a |
. a
admixtures of extracellular products of a H% . =
ada
Photobacterium damselae subsp. piscicida. 0 [ L
Mean (+S.E.) with different letters s 14 23 28 35 49

significantly different (p<0.05).

fEHRFE % by 1:163 ~ 1:187 K7 1:110 ~ 1:393 5 i
RELF7 (2009) L1 0.5% g Rk EiE LA E AR
e Ryfoedie v 8% - H e e 0.333 mg/g fish
RH RPN B — 1 Piie S AR A 0.006
mg/g fish FHAS R - Fig. 3 Fivrs Reifgfilfztd %
bR RS & e S MR & BB R DLas S fE - R
BERERAY 14 ~ 49 K AR EH M R AR (p
<0.05) > AL [RiE{LE8e 8.4 x 10° cells/fish + 43
5 30 ~ 50 kDa SNl ke [ANEALERE + 701
i 3 ~ 10 & 30 ~ 50 kDa Jffus@] —FEBEIIHIHE
JIERE > BHERN 29 ~ 49 KAYHIELT(E - 45
By 1:270 ~ 1:305 K7 1:110 ~ 1:352 » 35 —ffifes
R AR R BRI E SRS 8.4 x

Days post-vaccination

10° cells/fish Ff syt i U], Hias JfE 1:163 ~
1:187 i - R REZESE 5 77 (2009) thigfs
FRIFIRIASER © Fig. 4 PR Rl NE L E S -
HHH BT & MR B o E A TR TR 15 B g e 1
JREERETRIN 29 ~ 35 K ¢ & [NE(LERE + RIS
Bl (ERESEE MR e EERE
AR [MECE S+ EY+ 35 K
il & (p < 0.05); & [iEfLEde + b Reele
Pl HI9iHE JIE Ry 1:480 ~ 1:523 » & [AEILER
g+ A TE A ARy 1:416 ~ 1:960 - HiE
TR R N AR B 5 BRI MR e R
SRS JEAA I AR RE TR -

A DB A Fif B 2 B S A 38 i ) > B
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FOARE AL 5.6 x 10° cells/fish $2fg
i - R LT T PR B A R S 17
R WS MR 29 K > HEH 7+ 3%
HUFHEREAZR - BLRFAYE RS /I fE ¥ 1:40 + 30 >
HAE 35 RDA% » tHEREFRE R 00 HitgI(EE
25 5T » BRI EE R ANE LA REHY
B 5.6 x 10° cells/fish » 5B AN BL AR (F
F (Fig. 5) = Fig. 6 Pk BB AL 2 0AR BRI B
I ~ BUOBEIEE SIECHIPiRg J1E > HA @R oL
BRI AR < PiRe 18 (p<0.01) - H
o 1:224 + 66 5 R HERE By LIRS JHIRHE
RIS L B e e & OF HAT B AN E PR B
e fpge s i BB RO IRFEIAFI A 20 K > I NE L
it B P e e e v S » HUJAE 20 R LA f-e

100 ~ r 100

I Challenge trial
—@— Antibody assay

—
S 80 I 80
g ~
2 60 Leo =
3 —
@ [}
= =
e =1
8 =3
a 40 4 r 40 O
g £
o c
= <
=
8 20 A b 20
[}
@

| . [ 1 .

29 36 43 52 58

Days post-bacteria challenge

Fig. 5  Protection and antibody titer of cobia
(Rachycentron canadum) intraperitoneally vaccinated
with inactivated Photobacterium damselae subsp.

piscicida.
300 - a
g 200 -
g
>
o
o
2
€ 100
<
0 2 b
Cobia Survival cobia Dead cobia
pre-bacteria post-bacteria post-bacteria
challenge challenge challenge

Fig. 6  Antibody titer of cobia (Rachycentron
canadum) pre-bacteria challenge, survival cobia and
dead cobia  post- bacteria challenge  with
Photobacterium damselae subsp. piscicida. Mean
(£S.E.) with different letters is significantly different
(p<0.01).

Fr EASSERATA] > Llth e B R UAR R R
B AR LIRS (8.4 x 10° cells/ish) fzif
AR RR G R R E - SEREEIIR & Fy
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AL B R R A R H e 1 E
R RERD S AR RSO it - EFUHE
JIHEFFER ST - #82 Rt s i B
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Preparation Method of Photobacterium damselae subsp. piscicida
Vaccine for Cobia (Rachycentron canadum)

Jiin-Ju Guo’, Chih-Hsien Chen, Chung-Hsin Yeh, Chih-Ming Kuo and Tzyy-Ing Chen

Tungkang Biotechnology Research Center, Fisheries Research Institute

ABSTRACT

The aim of this study was to find an optimal preparation method of Photobacterium damselae subsp.
piscicida vaccine for cobia (Rachycentron canadum). Various candidate vaccines combined with inactivated
bacteria, extracellular products and Freund’s adjuvant were used to assay their efficiency against
photobacteriosis by the safety trials and antibody response. The results showed that both inactivated bacteria and
all extracellular products did not decrease the proliferation of gill cell. The best candidate vaccine was an
admixture of inactivated bacteria of 8.4 x 10°~ 1.7 x 10 cells/fish (p < 0.05) and Freund’s adjuvant which
produced high antibody titer from 1:416 to 1:960 during 29 ~ 35 days post-vaccination.
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