J. Aquaculture
Vol. 21(4), 325-330, 2008

L= ELE ET ERE D

graopalore|n
= Journal of Aquaculture
©Korean Aquaculture Society

Characterization of Antibody and Enhanced Immune Response by PS-K
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Lyu Jin Jun, Young-Lee', Myoung Sug Kim* and Hyun Do Jeong*
Department of Aquatic Life Medicine, College of Fisheries Science, Pukyong National University, Busan 608-737, Korea

'National Fisheries Research and Development Institute, Goseong Fisheries Office, Goseong 638-805, Korea
’National Fisheries Research and Development Institute, Pathology Team, Busan 619-902, Korea

Two different Edwardsiella tarda isolates, KFE and Edk-2, were obtained from Korea and Japan respectively.
On the base of the previous results showing higher pathogenicity of E. tarda KFE compared to that of E. tarda
Edk-2 isolate, we tried to determine the differences of antigenicities of these two isolates in loach which is one
of the important species in freshwater aquaculture in Korea. Concentration of specific antibody in the serum
appeared to be much higher in loach immunized with FKC of E. tarda Edk-2 than those found in loach immunized
with FKC of E. tarda KFE. Cross-reaction analysis using agglutination test with normal and antigen-absorbed anti-
sera implied the differences epitopes in the antigens of these E. tarda isolates. For the comparison of bactericidal
activity of the produced antibody with different antigens, absorption analysis was performed and confirmed the
presence of critical epitopes in the FKC of E. tarda KFE strain. The prophylactic agent, polysaccharide-bound pro-
tein (PS-K) injected 1 week before the artificial infection with E. farda KFE isolates decreased the cumulative
mortality in loach and would be on effective method to prevent the occurrence of bacterial infection including E.

tarda.
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& gt ol WS T k. TEEE 4% e
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] o]Fo]A 1 QItk(Jo et al., 2002). ©]ol| BHAF B TZo| U]
Aee Axd g ARoEX £84 R glucanolut
(Yano et al., 1989 ; Anderson, 1992) BCG (Bacillus Calmette-
Guerin) (Sakha and Behbahan, 2008) 52 W& 57 2F-80]
e AR FRIHUY. olejgt EAE2 155=2 W] 7]
&2 A3le] Hj50l4, o4 Honkge] Fo% AL S
] FAlel &t a9 A T2 713 7IRIvkSeljelid
et al., 1987). o]¢} fANSE BEAES2 4+, X197, &

Y, 28
Solld 7 glol Bol FEHE I B Fi-g v5elH
BA woly T4 595 T Qi YRR AdY] oA
E2o] A8t QItHDuffus et al. 1982). I ZoH %
polysaccharide-bound protein (PS-K) + Basidiomycetes |2
o] Coriolus versicolor TXE] %22 %% protein-bound
polysaccharide 4] Ef-Follx] &9 £35 7K Ul Het
ool A ofiiA)] 9 HAR ZAZA L] I} JFTEHAA
SCH(Park et al., 1997).
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ot $-gluete] gx|oA] E-2|3t E tarda KFES API 20E kit
E ARSI E tarda?dE BRI & ARSI

HENME H "E
Formalin killed cell (FKC) & ‘3 (Itami et al., 1989)°1 =
2} A zste] v R E HYr)7|= e FEH Y SHTA

7} 54 A AR A, E tarda Edk-2 9} E. tarda
KFE2] FKCE PBSZ 3% washingdt 5 E2F2] FCA (Freund’s
Complete Adjuvant, Sigma)$} £33t A5 1 kg T 10 mg
o] FEZ 0.1 mL¥ B2 FARIGICE g9} £7]9) ddAe
AP AN A= Beta gle AL ARSI

SEH7t Y R UAHES &4

FARSE 2 1, 2, 3, 5, 7 FA10 APl mjRAdweA AE
sl 35 Fatict. @3 FAE & E tarda A
2 U 96 well plateol] %202 oulf SIMH FHHS 7}
wellell 50 uL¥ 7Feta $8)e &S 4 mg/mLE 50 uLX 3
715t 87104 A2, overnight E9F HREAI 3 S 37}
FPEE Hd FA4 T E -SAEAVIE AR E rarda
Edk-2%} E. tarda KFEO| th&h v]Feb], x| & E7] 3%
% FE tarda Edk-2, E tarda KFE, Vibrio anguillarum
HUFP5001, Yersinia ruckeri 11-4, E. tarda H-42] FKCZ &
AEA7Fe S5kl AP vlwsiglth.
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MgCl - 6H,0 5mL, DW 740 mL pH 7.4)& 1:12 & &3} 3
A%t th3, 10° cfvmL 2.8 ZAE E. rarda Al F-5-83} 1:1
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KFEZ wljok M &3 5 10° cfu/fish 352 AT 10 7A)
o 21z} 0.1 mLY 57 FARBI 747 vF A S-S AT
alict. dxTRE d¥old PBSE 0.1 mLA H73 FARE &
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2 3
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E. tarda KFES}: E tarda Edk-22] FKC (10 mg/Kg body
weightys 7172k B0ue] 3% 5 g3 S0 3 &
A7VE AT BE ¥ 2FARH F 2F BF A
77y F7¥sE] Al 35Ael HaL el EEEkien 1
F AA8] sk ont AR AEEHARS JA AE 7
7ol AR $4 g 9] vliaolX E rarda Edk-22) FKC
£ T3t 4879 g3 8o &4 A7l= E rarda KFE
9] FKCE A5 A%l ujsl] 44l o A YelsdchFig. 1).

wARE BAM

FEA ] wAHEAES ST SPHoE P8 B
T}, E tarda Edk-29} E. tarda KFEO T3t u| e}z 9] ak3xy
9] A= 10-200 24 B wARkAdS HolFgit 1
3 E tarda 45T UE 459 oFHAAT = Al
So] YRR sttt ¥x) 2 B7] S ARES wo
% Edk-29} KFEE A &71o] 20-1609] W2 TA71E Hoj
o waF weAS BT} a8ln Fels Be¥ E rarda
H-48} E. tarda KFEE M Z 7ol & nxMEAAE 2300
(Table 1).
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Table 1. Cross reaction of antibodies by agglutination test

1200 -

1000 - —8— anti-KFE
—O— anti-Edk-2

600

400 -

Agglutination titer

200

Weeks after immunization

Fig. 1. Specific antibody levels in the serum of loach after different
periods of immunization with FKC of E. tarda KFE (@) and E. tarda
Edk-2 (O).
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Fig. 2. Bactericidal activity of the absorbed and unabsorbed loach
antisera against E. tarda KFE. Normal rabbit serum was used as a
negative control.

U Araake] IAas o] $£094 £ tarda Edk-29] FKC

FAAIZ AT vk A B S v AZFA] 9.6x10% cfi
mLeA] 6A12F A & 1.6x10° cfumLE VERY A 539
AAE HOFEX] WUStFig. 2). E tarda Edk-201 o3t &€
2o AFaHE B3k v, PBSE AES U7 37
W32 E. tarda Edk-29) A8 AZHA2] AlFS7E 1.06x10°
cfwmLAA 6A7F AT} Folli= 2.73x10° cfmLE oF 38 74

Antigen Antiser"um .
Loach anti-KFE Loach anti-Edk-2 Rabbit anti-Edk-2 Flounder anti-KFE  Flounder anti-Edk-2
E. tarda KFE 320 20 40 1280 160
E. tarda Edk-2 10 320 5120 20 5620
E. tarda H-4 320 20 40 640 160
gﬁ;’gs"o”g;"”‘”’”m <10 <10 <10 <10 <10
Yersinia ruckeri 11-4 <10 <10 <10 <10 <10
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Fig. 3. Bactericidal activity of the absorbed and unabsorbed antisera
against E. tarda Edk-2. Normal rabbit serum was used as a negative
control.
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Fig. 4. Effect of pre-treated PS-K for the protection of loach (Mis-
gurnus mizolepis) to the challenged E. tarda KFE (10° cfu/fish).

=7 278} Aol wlall, E. tarda Edk-20] W)t &3} S
ARE = wke AlZA ) Al ol vlE] AL S7FkA] &
gt} 18l3l E tarda Edk-29] FKCE F&AZ) &8 3 wb
SANRE wofl= A A2 9] A7) 8.9x10% cf/mL ©llA]
6A7F AT Foll= 1.81x10° cfwmLE VER} A E e 44
2 B F9O9U E rarda KFES FKCE S3AZ] A3
W2 A 7S wl= AJRFA] 8.6x10° cfumLolA 6417 A &
1.22x10° cfmLE YR} FEsH At ave] T4AE HolF
A 3¥Th(Fig. 3).
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TAAR R e o] At el tfgh PS-Ke] ol
Z7aNE RYT) E tarda KFE 452 B7F5AIGE 3= A
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Aol 75%0d] BlE| PS-KE E7F FALSE AFTexs 2Y

B
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ARE HAE Yehr] Alkete] 19874 S+ #AkEo]
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HO3FQIUH(Fig. 4). PS-K & Foidt A3 T4 79 o|F=E 7
AR A gl
o F
AT e Bl E AHESto] AAEH A o R
AXRE 2t Y= F F2| E tarda T2l o)
v walara) ik, el Foj & oukg B4
ANk B48 Hal SATANE AAElcE A
d 717l A E tarda KFE 398 Fo3 A8 v
& E tarda Edk-2 L& FAg A2 Y Eo| A
7} A JeR o B3] Wd & 3R | Eo] A7}
= E tarda Edk-2 F9E 5% A8Vt E tarda KFE &
A8 Foigk AFTo| vl 3.24) AE EUT) o) WPAdol
=2 E tarda KFE? 8|3 H/do] B E rtarda Edk-2 T
F2] &9 AA717} host o172 W] AlARelA] Kk A <
2lo] Hi1 F2 WS FTdithy Y H. w)FEA| o
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ol vla) 3.28) AL Egron), WY F 35H|2] So| &4
A AL = E tarda Edk-2 9 593 Aol E
tarda KFE &8 Foigt Aol vjal] 3.0 A% H3on
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e A4S & Ao
MZ OE E tarda®) 9ol 23t A Aol yEr
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B Aol E tarda KFES} E. tarda Edk-201 thet v]3-a}
2 gEAe] AdaiE B3-S Wl E rarda KFEQ] & o]
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o AFEAE BAFKFig. 2, 3). &, E A= g
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