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W E: RAMRBER P B X R IgM AT RL4R , 3
B BEXT IgM AT 4ifk, 5 2k i) IgM 53 K %, 3+ A ELISA
I B T BE A SR B 1M BT AR AL AN £ E 4 CSa KRS
(pSCPY) , 43 I A 1.2 #1 3 we/g MY HLJE G BB 0 X R i, L)
PBS fE A% B MSE T 55 21.28.35 .42 1 49 KB s X & i 7=
AR R R PR KT, FFREZEESE 4 ARG KERE
DGXO07 #if 1T # . 450 Bl FEm g EMENE S
B TR 1gM EHEFEREE , 203129 70 ku 127 ku, ¥R BE A F)
6.4 mg/mL, FuE R ARG 1 BT BE 25 R M IgM HT 4R 84 4 3k
1: 51200 ; 202 H pSCPI S e Bt s X i f5 565 3 JA Pl K F
FEERIEIN, 5 4 FRBIEE, 5 S FEFH T, B3 ne/g
S 4 FPAOK 8,55 2 ng/g IEAS 4 Btk
FERABE, WFLRER,3 ME 14 d B EHFE TR
K 47.5% A45% F147.5% , SEHIFEIHEPZ 435K 40. 63% .
43.75% F1 40. 63% , HL A0 T~ 14 4 43 B3 B ol — 8 K4 BR T
P RE5 SRR EA pSCPL & H AA RIFH B R 1E A, B

MR =B 15 B3R E ( Streptococcus
iniae) N B-VA M EIEE PR A, AP 2 —
MEENERIUNE. BHREREAN
FoRtERBE 218 I H PR R EE
FAMZE R, C5a kB2 GAS #1 GBS |
NMAWERR N E T, RIBS SR
#ME CSa, 1 il 22 1% B 40 o 58 50 A A,
TR R G R AR K, AT
FIRTERTAR ARG R | il WL
i, LABE S R R A 256 sh AT
RESLLS, DU R B i X R S RS BR 1
I A B T ) B 0 B

KB KRR PR B
IgM ; S fRipi %

hESES. SO17

XEFRERE: A

A8 Sy g J i oK T I B P AR —

P 5 X B il ( Ictalurus punctatus ) 7R FR 16 85
(channel catfish) |, J& T #57& H ( Siluriformes ) -, i
B} (Tctaluridae ) #1258, J23¢ [ 32 B MRK Fr5H i 7P
Z—,1987 FHE AT EBEM NG, Bl C &1E
EEZNE T IR, B R SR
WL R R R AR R R I E B R R, 4l
2B P R O A A 2K a4 R SR B 40 R )
10% ), 2006—2007 4F, I 75 I 46 3% 78 O BE A X
R SR RN, FET- R 35 90% , 45 Xk iy
BE S RS IR R R M ARRA Y g4
LI EE MEE , FEUX IR H X BE A R i K AL
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T 42 B8 Y P A AR A S v PSR, % T3 B 1LV
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il o M IKEEBREE ( Streptococcus iniae) Sk B-¥ Il 7Y
HERRE BB T 2R B PMEMRE, ZE
R—FEERARERE , BRI P Ik
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N L Sy R N A R =t
FL @I, BEEEBKT L i R 25
BRI 1 10RT0. BEE B THEMF IR, R T
g IR ERR T 2R N TR RE B 9T o 52 R T, (5
SEWTTEIEAL TP B B, BE B A= 7™ B AT RE S B
BORIFE] o A SCRAME IRBERR B CSa RREEAE o F
FEHUIR, LA SE R ISR K ) 3 2 2 R T DX SR S
PR B A SR Ml , 388 3 LA /K 10 R A0 S fR
PP 2SR v HY S BERICR , LA O BRE A 3L
R R R TR BRI 19 S R Bl I PR PR R v

AR T

1.1 SR EHRMEI Y

BE r S A Y 0 K BR 7 40 B Bk DGXO07 H
D)1 AR Ml K A 8 BIF 5 D0 A3 B 4 IR R A
PR A (60 g £5 ) WT D)1 LA FRFE Y,
SR ETLEP N AR ML K 2F7K 7= R KR SR Fa b (1. 5
mx1.0 mx1.5 m) PEFE2 J4, AT HE M
AL BRI
1.2 HmREH&E

W E4E R pSCPI B 1 f5 F %R & 85 X
B W B, 3F H PBS 4 pSCPI i B AL
1.2 mg/mL,
1.3 SHipta X EHD IgM & fl &
1.3.1  BES A IgM iR B aifL

it B o S R il P} MS-222 iRk 25T, B #%
Jok e ML ARAT L, MVRTE ZEIRFRE 2 h, RIEFH-EA
4 CYkFEE% ,4 000 r/min,4 CE.L> 30 min f5IR

LW, BER IR KRB IER -80 CHRFEH.

TREREAEAR™ . B 10 mL i35 T /NpaAf e
g A pH 7.0 F 1 R BR B v W, o FL AUk
BEiA 33% ,4 Cit % ,10 000 r/min,20 min .05
W LG ALK EE N 33% MM B ER 8% ,4 C it
&, BOBUTNE . JIER FAHFAF 0. 01 mol/L
pH 7.4 ff) PBS o SR 5 FiAH R i PBS 47 48 h,
9 6] BB 4 BT, R £ — B2 (PEG-20000) ¥ 45 , 3K
PrikkHiRY), - 80 CLRFF,

KA g (Thiophilic Resin ) 36 F1/Z HT# 2L 5E
RN TgM A f 0. 45 pL U8R U8, B 1k 3%
FEHR; F 4 A RIATR A4 buffer SF4 , 45
T R A 3 ~ 9 mL AR BAE T, 1R
TN REBEER T BUER, BEREEGHED;
F3 5 ~ 10 f5HERAAFR 745 buffer PEk, 7E 280
nm JU5E P S A, M E BB R WERD
ZNIERE PRI 585 AT 12 A5 IR A R i vk
buffer Y& % 45 & W R ERE B, WEH &, I
280 nm T TR ; AR i &8 SDS-PAGE %7
J& Fi PEG-20000 #&4¢,1 mL 3-8 W5, R &
H S 8 R BE S5 7 - 70 C R o
1.3.2  GbiBE s R IgM I 15 1 4%

HEVEFPE 2 KRB RE R 1 HERARRAXE
fifi] TgM AT I, RIEREF IR 1 Fim. 53 K
3% 5 B E KCR L, WSO I YA 38 3 B R e
RS, Bk 3 1: 32 i R BEAT ISR Sz,
%SG 3 d B BB BRI, WA INTE . 4 i i
MG T IR G 4052, - 80 CLRTF,

®1 REEMERERF

Tab.1 Immunization procedure of rabbit

BB AR/ d T AL/ mL UL/ (mg/ R ) Yol e
immune times injection time injection dose injection concentration antigen injection position
1 1 2.0 1 DU + 36 RSB43R GEAES =)
2 7 2.0 1 PUR + B IRASE RN WK T Z AN
3 14 2.0 1 PUR + B IRASE RN WK T Z AN
4 21 2.0 0.5 HUJE + PBS AR S

1.3.3  GbuBE S SR IgM I B 24k 350Hr
Mg

AL SRGTRE R SRS IgM, 5B T 1B AR %
f975 3 , 3R )3 ELISA ¥ AR fr . Bk
R P8 (pH 9. 6,0. 05 mol/L FRERELZE of
W) K5 BE 5 SR il TgM. A B 28 20 pg/mL, 45 7L
A 100 uL,4 CykFf SR, RIGH 5% w4

M¥EHEET 37 CHA 1 h, HHALREHE .
05% Tween 20 [ 0. 01 mol/mL PBST(pH 7.4) ¥k
VVEYE 3 K, BIR S ming FLRIINA 2 F548
PR B SR BT A L BB il TgM . L3 100 pL, B
Xf RSN PBS,37 CiRiA 1 h,[6] E3E¥ 3 K. &
FLANA 100 pL #3474 [gG-HRP,37 CiRE 1 h,
BALANA 100 WL & BE il i) TMB-H, 0, IR ¥%
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Wi, FREEAE R B 30 min, SR )5 G FLANA 100 mL
2 mol/L B BRI W 2 1k L, T 450 nm "F A& 45
fL OD fA,
1.4 %%

SIERTRENLIEER 5 BB AT B # kR I, 8
o BEAE SL G I S S 56 £ 1L VE RE R S8 K BE BRI
DGXO07 ¥RHAT RN [RIET, 435 #efh 5 £ iy T
JUE 5 JPE R A R 26 £ F BHI P-4, W25 TC 40 B8

¥ 240 R ARRBE S R (60 g £5 g) BEAL
8 4, B 30 B, H 6 M R, 2
AR R, IEFIEDHIR 1 pg/e.2 pg/'s
M3 pg/g, BHKRE | P17, BREATFEH 0.2
mL fg LA BT IR, XF BR 2 1 S5 2 9 PBS, 2 JA
JE B RBUR RSB 1 IR, KR 1.5 mx
1.0 m x 1.5 m 7K@ 4T, FRAEAK AN RS B
FoK, LK 25 °C £3 °C, L5 E] B R4k 1
W, BIK1/3,
1.5 X

S FEEEEE 21,28 .35.42 149 Ki#HTR
BRI, R ML A B> L BEATLRE B 5 2 A MS-
222 TR . SREMMBEERFE2 h FHEA
4 CYK4E, BT, R)G 4 000 r/min .0 30
min, YR ML , 75 - 80 CH .
1.6 [&# ELISA &4

P BRSO 7, A )42 ELISA Al 5
a7 R AR TR LIRS AR 3R P/N
B3R5 . P/N = (F5 45 175 0D, — Z5 FA X FE 1Y
OD,s )/ (FAHE I 6 ¥ ODy, - = H X R 1
OD450) o MP/N KT 2.1 NHLMENRESHBE
RO H B A HURS A . B8 L P 3HE + hrfE
RN, I HEE R 20T BERL
1.7 B&HE

Vg IREEER T DGXO7 MRZE fi e B s LR il
RNEE 3 KR EHEFP T BHIL P9, T 28 Cid
WHEFE . Lh10 45 100% FBFEFI & (6 x 10° cfu/
mL) IR E R ES 0.2 mL, F4
HEL 20 Bfa, WELK AL 90 cm x60 cm x 60
em WK IRFE R S5 1 A, KRR i #4576
28 C =1 C,FFHEAKNBER BRK, BRHEEK
1/3, WHFHELSME 14 d, WEFET-IEMR, iTF
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FET- R0, I 23 5| e R JFFJUE B IRk 0 L e 2 21
BHI VAR 3 5E B o  LARH R AR R RN iz
ROR *EXT@%TF‘K(RPS)TI‘%: =W

Rys(% ) =[1-(Dy/ Deoy) ] x100% (1)
N Ryps JARXT AR 7 385 Dy N S BB T 3
Deox HXT BT,

2 R

2.1 BRXE IgM MiFREFI 4k

Vo f FRETAE A S 2 i L Y75 R ) P A PR B v
PATHLAR , & SDS-PAGE 4 l /5 B 5 X R i) 1gM
MEREL 70 ku 724, BHEA 27 ku EH. R
SEHMAE (Thiophilic Resin) 38 A= Hr 217 4lifk,
BTN R X RMERENRE(E 1), £
R B 1 ASCRG: I 2 9 B S L R i TgM 5 B3k
6.4 mg/mlL,

Ku i
116. ()---- i

66. 2—— mm
45.0—— .

REN(——
25.0— |

8.4

1 3R Edm IgM SDS-PAGE 4347
Fig.1 Analysis of channel catfish
serum IgM by SDS-PAGE
M. E i marker; 1. FRERAEIETRE IgM; 2. f A0 AR B2 1R I
IgM; 3. BE x5 SR i L3 o
M. protein marker; 1. IgM was purified by Thiophilic Resin; 2.
IgM was purified by Saturated ammonium sulfate; 3. Channel

catfish serum.

2.2 GREBANXEMmIsM i &

Baifb i B R LR il 1gM 5 36 [RIE R &
BIER R, 5 8 1 B WE Y HOSE 56 A I 4 1f
BYURSN N 1: 32,4 G5 W B H #1724k
R IR #z ELISA (7 ¥ 8 T SRbu Bt s X2 i
IgM I35 PTASY , 25 R R, A L3 45 1
PUBE S SR BRI K 1: 51200 (% 2) , FJ LA
T 25 L e i U P 5K
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F2 RS XEHIgM RERmn
Tab.2 Titer of rabbit polyclonal sera
anti-IgM of channel catfish.

ML BEAE L

2.3 FRXEmfT pSCPI iR it il
K FE] 3% ELISA (75 2 I %€ B i X2 il B
pSCPI HLiRBMY , G5 R EFM , R 56 3 AT IR 5K

e ODs +/ -
e diion S . Yotfl 45 4L H AR SRR, S 56 4 AL th
800 2.123 + BEPUTAKF, 8 5 FEFFR TR, B& APk
L6 200 ’ AP H G2 B (P <0.01) , 553 J8
o +
6 400 2.067 + 3HMEREBE(P<0.05),554 F 2 py/g H&E
gzgg 1'8‘;’; * HE53 ny/s FBHAEZRABE(P>0.05),585
1.7 +
51200 1.576 + JAREE 6 JH 1 pe/g FIEAS 2 pg/g HEHER
102 400 1.106 - AEE(P>0.05),57 A 3 pg/g HEHAS 1
204 800 0.854 - e
B 1 3 0.634 peg/g FIBAM?2 pg/g NIBHEZRABE (P>
2 EUM IR 0.048 0.05), iLE 2,
e +/ = SRR PUR M R FNGS
Note: +/ — means the strong or weak of the antibody titer.
2.1 O PBS Olug/g 0 2ug/g B31g/g
1.8
g 1.5 9 T o
8 = R -
2 B LB
0.9 0o = e
b BB i
£ 0 L
= i iz
0.0 il 22

2.4 RERIPE

AFRIFIEYUR R 4 J& J5 F i K 6E 5K 58
Bk DGX07 TR, B 5E 3 RIFIR S
12,14 d FHFH BT 550 0:1 pe/g F
BT R 47.5% ,2 ng/g FBHAILT-F 45% ,
3 ng/gs FIRHIT 5 47.5% , FEHXF R H
435028 40. 63% 43.75% F11 40.63% (£ 3), 36
T BRI RS B S AR R, B FE T M
JFFRIE | B AU B A 4H 27 F BHI S Al , K 88—
YW, 2% € B FERE . BIEUEERE
B, 41 [ pSCPI W] DAAE b 46 B 5 SR i g
JREEBR A7 PR T AR o

B Week

2 [E)#% ELISA 5T = X B ks R H ik ok F
Fig.2 Specific antibody titers of channel catfish by ELISA

3 iHE
3.1 BIANXEfmIgM 194 Efdiik

Gy AT R H R R R & B 43
878 B N - By SR =87 J5° O =N 4
HEREW AT 58 B RSk, AR &
BT 2 T B 7K PG FEE AR LV i B, 8 2 AV TR
HUTTE ok . &R EE R AV A BE R RD, BT T AT
FI AV [R] ¥ B2 1 b v Wk T V€ A R 9 2R 1 R
PR B R HVA R BE R IR RBUNIA (R B
AV, T N TR ERE H AR . AR
KUK 50% 1 33% ()40 F B R 5 X B s L2
fifi ) IgM #1748, 28 SDS-PAGE 43 #7 & BLAT 4R
BRBREZWZEE, T LA TR EXT IR IgM #H17
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B2 aifk, HATA L RZEIRE RN ITERT
WAL R BR SR (SAS) 2SN , B A HEMNT (B
FACHZHT B K E BT KGR R E M T s, Ho
FMENRIKEAEY RS FIRE N AEYEE
AT B IR SRR SRR E AT, B R AL IR
B AL ROR I B R, R IR TeM iR T
Y P 1gM IZEALH R Protein A
fIRMBEN. BENCE A FEDMA Protein A
Sepharose 32 FIEHTIE I 7 B AL T B 6 BRER |
KEf RLLE R T A B RW) & A 5 6 1 I
T IgM! P80 #4845 % ] rProtein A Sepharose
AR — 25 15 Sl A0 BRE A5 R il 1V SR B3R R
H(IgM) , 45 53 B, rProtein A Sepharose 3 #ll)Z
BT AT DA 43 25 AR A5 55 20 BE (9 BE A R il I ¥
IgM, {Hj# 5F SDS-PAGE Hg, 3k 46 i & B8 H 43 85 |

TBE A R i I VE TgM EEE, 4> F & 29 101.0
ku, T W2 4E , 38 43 17 7T BB AN [F] ) IO VE 7 1%
DHIM K AR E AR RNB I,
SEBM NG (Thiophilic Resin) 3£ F1)Z#7 2 PORATH
S5 1984 AF ST I, S — B RR IR B Eh OB 26 Ak
REBBH B S REREAN «-ERER,
HAERRHEy  — SR sk E AR 7L = $h A
B TAE B EAMENEA L, R TRBER
L, MR R P RE M 45 B B E Ve,
IR AT 1gG . IgY Ml IgM piziifh, ALKk A
FRB R A X A PR B ML IR 1 1ML 3 — 2D
17464k, & SDS-PAGE 7347, 133 T A BE A X
Refin 1gM EHEMEREE, 70 7 B 51290 70 ku Hl
27 ku, B, %75 RE B FH T B S 8 il 1T
IgM {53 B ift, B BA BAF I Atk Ok .

R3 REREXEIMERPER

Tab.3 The RPS of experimental animal immunized by vaccine

4151 TP R TR/ FHFET=R/ % ARG R/ %
group number of challenge death average death rate RPS
1 fish A 20 10
ne/s fs 47.5 40.63
1pg/g fish B 20 9
2 fish A 20 10
we/s fis 45 43.75
2ug/g fish B 20 8
3 fish B 20 10
ne/s fis 47.5 40.63
2ug/g fish B 20 8
PBS A 20 17
80 - -
PBS B 20 15

3.2
R
C5a IREGTE A WREERKE A B REEBRE P A
REZEMFEHE T, MEE BT RRFES
JERUE BT B A BREEERH K CSa RS
(streptococcal C5a peptidase of A group, SCPA ) fig
%58 1 B N SR R A 4R HT M49 B M1 %Y GAS(B
group streptococcal ) X /] B & ) | T B 4
BRE ) C5a ik ( streptococcal C5a peptidase of B
group, SCPB) EMEHEHT 1a. I A1 V &I GBS Xf/Ni
R, T HL, JoiE i SCPA 3£ f2 i SCPB &
FI /N, B AT BB GAS 5 GBS B B
SHERIR ), RTMXTF CSa BREFLEK =30
R RCRIE R WARE . A5 AR R
i AE S S 52 3 W, LA [ 5 & i B 41 pSCPI
B AR BRI TR E TE 5T S , SRR A [R] i (]
SIS AT HUAAR S M 5E , 45 SR 22 B pSCPI 4
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EAZER pSCPI M A X B &R

P B R S A B 7 A A8 1R B AR B, ELAE
IR 4 FL BB E, 5 5 R TR, 57
FEREAHUARR A, #EIU pSCPI 25 [ X B 5 X
R R EEER R R A R K R R, E
JG5 3 R MG IRt , WF G 14 d Rit
FET- 24150 R 47. 5% (1 pg/g FIE4) . 45%
(2 pg/gfl B4H) 47. 5% (3 py/g REH)
80% (PBS 4) , F-IIAHXT R 37351 K 40. 63%
43.75% F140. 63 % ,ARYE LRI 2 AP K T HE
2 pg/g ki pSCPIL 43 B 45 SR fi fr) fo A 5] & o
DA EZR R E A pSCPI  H AR KR IF MR
YRR , BEREAE g KB BR 181 SV A3 38 1 FR) 43%
wZ—,

SE ik
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The immunoprotectivity study of the pSCPI of Streptococcus iniae against
channel catfish, Ictalurus punctatus
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Abstract: The saturated ammonium sulfate method was used to crude-extract the IgM of channel catfish, then
purifying the IgM using sulfur resin affinity chromatography, followed by immunizing the rabbit using the
purified IgM and detecting the antibody titer of the rabbit anti-IgM serum using the enzymelinked
immunosorbent assay ( ELISA). We prepared the recombinant protein pSCPI based on the method used in
Chapter 2, vaccinating the healthy catfish with the concentration of the antigen protein 1 pg/g fish, 2 pg/g
and 3 pg/g fish, respectively and with PBS as a control. We detected the antibody level of the specific
antibody produced by the vaccinated catfish at 21,28,35,42 and 49 days post-vaccination, and challenged
with the S. iniae DGXO07 at 4 weeks post-vaccination. The results showed that: the purified IgM heavy chain
and light chain by using sulfur resin affinity chromatography were about 70 ku and 27 ku, separately. And the
concentration of the IgM was up to 6.4 mg/mL, the antibody titer of the rabbit anti-IgM serum was 1: 51 200.
Also we observed that the antibody level began to increase at 3 weeks post-vaccination and with the highest
antibody level occurring at 4-week p. v. , but it began to decline at 5-week p. v.. The antibody level of the
antigen concentration with 3 ug/g fish-vaccinated fish was highest at each examined time point, which had no
significant difference compared with the 2 pg/g fish-vaccinated fish. In 1 pg/g, 2 png/g and 3 pg/g fish-
vaccinated fish, S. iniae DGX07 challenge caused accumulated mortality rates of 47.5% , 45% and 47.5%
respectively, which corresponded to RPS rates of 40.63% , 43.75% and 40.63% respectively with PBS as a
control. For all vaccination trials, examination of moribund fish indicated that S. iniae was the only type of
bacterial strains isolated from S. iniae-challenged fish, suggesting that mortalities were caused by the
challenging bacteria. All these results indicated that the recombinant protein pSCPI was effective and had a
better immunoprotectivity, which could be used as a candidate subunit vaccine against S. iniae.
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