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TE: N T RE A A IgM 3R Rk ko A ROR £ A IgM R R B # AL #5250 Al L Real-time
PCR #n ELISA S5 KA % T ® H & IgM EHLHANE ERAffF a2l LA T, UK EH
B IgMPEAENE KT armeERN, ERET, EHA3~TdF T, EALIEF
IgM mRNA;14 d ff & IgM X F I da Rk, F W %k & 5, X 17 & IgM mRNA &£ %A
B, EHAIMAURENE B FaerHA00 BEATHRES Z9dFadHK
ARFFE(ZFAAEENO03 ), YdFad IgMAEKFLA(ZIdFETGSE
Wl6f), AAWARFER REFREEE TETHN M AAKT, ENFHAELE
EHT23F9dFaPRET 1.8 F. FTRALH, T & IgM Huk 7 DUAE B AFE R A
i BT IgM TR EERE THRA B, AR FERDEN T RATEXT,

KR FA A, IgM; EE KK, fLEEHE
FESHES: Q785; S917.4

1 % Bk & [ (immunoglobulin, Ig) & /> & {&
VB G 5 Y R A Ay, o B L A0 A2
VU oA S 1 S A0 P 7 AR RO R B L S A
NEBTJERE VRS A RIEIRR e 2 DI RE . AR Tg
H i (heavy chain, H) {8 & X 1) 22 7, i FL3h ¥ 1g
Wkl 5y R 5 FhS T 1gG TgA [IgM\IgE il IgD'"
1A B 4826 K] o O 1gM L IgD (IgZ/T Al IgM-
IgZ'* 42K, IgM 1716 T B A A 2  HE 3h )
o I E T A AR A AR BT MR £ 2 B L
K — A R AR E AP, IgM
SRR AR e il AR

— NNy, 2 TgM BRI AEEAL f5 1 ~ 10 J&]
Flh k" . W68 ( Oncorhynchus mykiss) FIEE f5
Y i ( Ictalurus punctatus) IgM B[R 7Rk )5 1
JEIIF s Fe k5 68 ( Cyprinus carpio) 1gM 3 K 1E
WAALJT 2 R 4R 4k 5 65 ( Gadus morhua) IgM
SEHAERAL)G 8 ~ 10 FITth R E . TR E
W, f0 00 S Ay fah [ 3 TgM 30K Z /it A 15 1 4

W 7S B #8:2014-01-19 &8 B #7:2014-02-27

XEkFRAERD A

PERRE P AE Y . BRRC LUEW], L H
( Paralichthys olivaceus ) . % 4E fii ( Oreochromis
mossambicus) R V8 TE i ( Salmo salar) DA Jz HAth
R} 0 20 77 R BRUR Tg p e R ' (B e L
frtarp A & B Tg MAEAE" " . TgM 1A A £ 2
Pt b Y AR A AE 1B 3 22 v 0 AR R AE
WAFTEW] AR, PR, 55 8 5 2 AH OGS A BE IR
AF8 7R TgM 25 G 28 43 - 383K W A 1R A AR 1]

14 4% 32 L o
W M ( Pelteobagrus  fulvidraco

Richardson) , J& T fif J& H ( Siluriformes ) , # &}
(Bagridae) , 76 1 [E A 71z (9 43 Aii , & H 2 H FF
FH 22 W% a2, A 525G R A Real-time PCR Al
ELISA %4 AR W58 T 8 Fifh 1gM 72 51 IR i F0
e S e R M AR IX WO, B 7E 8
it N HA #8 28 BE YR M S0 2 A IgM Ry & A BEE
Ll o A48 s BE R DR A 0 A
Gy A R Ak B 2 AR
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1.1 k&

S AT (85 £8.3) g, Bk A E Kl
AU 1 % T VU R R 2 A= i Bk 2 o 5% o i b 6 3
S5y £ R M I [B) B B 2 % N T R 3R, KR
FERIAE (25 £1)C, & H B — @ & 19 7K i 551 15
L, I8 K,
1.2 fEiEst

TPEHL 50 F2 il FRe Ay B i fa, Horp 25 AT
P eIy, 25 AT X BUSE TR, ™ 4 F T, e
928 20 45 F& #0756 200 pL 1 x 10°CFU/mL K i 1
Vg K B B (B BT 0. 65 % A BRER KB )
T 2 R, G0 e 415 e VR 5 R 6 Y KIS T
KRR T TR R R AT R e . g AR e A
(X REL) 3 5 AR B R 7K A7 %) RS2 06
1.3 ANIfE~%HE

TP R A B &R BRI R A2 (LHRH-A)
(CTHB R ) A 0. 65% 11 A4 FELER K
Wi BE S AL AR . 15 F2 M I JPS 132 5 200 L,
g R ME T 100 WL fE 77 R TAEW .24 h 55—
U SRR LR A 2R TAR VR . e 2o I A
2 D NEEY - B W s N O 71 A - i A E B 1
WSO #1101, [] I B ni SR i ROKS L, B R 5 B 4
FER AT K 58 L2 M o 2N O e 7% 2 I IF 1
P b KRR AE (25 £1) C JHREA, B H
e 173 WK o AL , A f T K i ] i R MRS

AR, 4 0E IR IR R K gl 2
Ho AR RA (AR d) B A b d.
1.4 HFEPE KRN FE IgM HRTWL

VU 2 o A O S AR RGN 1 h B S2 A OE
1 d IRy IR B4 1.3.5.7 .14 .21 .28 d iy ff
% 50 mg,50 d HEfPRIE k4 20 mg, AT HL
SOy HAR SR G, Hi i B 4R U RNA, B R
# H € & % (Nanodrop 2000, 3¢ [# ) #lf £ & RNA
W% . F DNase I( AN & RNA [iff ) &b 35 , &5 5%
95 —%E cDNA, J] 18S rRNA E:BEAE R NZ (519
5y 18SF-CCTGAGAAACGGCTACCACATCC #
18SR-AGCAACTTTAATATACGCTATTGGAG ),
IgM-H 3 B M 5l ¥ S IgM-Fl464
( GGAAAATGTGAACGGCTATGTGC ) 1 IgM-
R1678 ( TAAGATGCGTTAT GGTGGGCG) ,

Z I iQTM SYBR® Green PCR Supermix

(TOYOBO 7)) Ui B H5 it & PCR Wi fA &, &
SR 20 pL, & ¢cDNA 1 wL SYBR Green
Real-time PCR Master Mix 10 uL, | . #5194
1 wL,ddH,0 8 wL. 4 &Y Bk 1/10 £5 808
BERRBE, 221 TR DNA XF C, (AR Ml 28, 4R
I bR SN A RN 2 A G i AT H R B R 1gM
H5WNSEE 18S ¥ 34 B s LA C, {8 (35 3] 3 {8
PO PR R B) A A A6 B, i B 5 O A A A 19 B o
Mgk, FT2 05k H st IgM SR 1Y
FAXT KB, R SPSS 13. 0 8 i 17 4 it
G3HT o
1.5 ELISA AN EHANE ERRNT A
mRIgM EEHRE

R B O Y 2K 1 d R G AL
J51.3.9 .14 d {7125 100 mg, &L 5473
By HEHLUVE FAREE S, IS SR A S K . PRI
WHE J5 1Y FF i 29 50 mg, il A 500 wL PBS J5,
10 000 x g B> 10 min (4 C), B FH® T
-20 CHA=H

—i Sy B TgM T I (R AR S5 50 5
7, —20 CLAF) M B 5 000 54 TAEW . H
W E MR ARG REEEAT SRR S
pg/mL, 78 A B AR A ) 5 AL A 100 wL %
WP AR U (R IRFLAS & 3R (LA 100 L 43 g
20O L AE 4 CHBHER , FR 100 pL —HihnA
MR AL, B 37 CHRAPIHE 1 he YEEE
JIA 1:10 000 1) 2F i e 1gG-HRP, 7L 100 pL
37 C 60 min, 55 in A B &£ FL & 19 TMB I 4%
100 pL, % 33856 5 4 10 ~ 30 min,50 L % k%
Z& 1k SNE, FH B BRI 2 FE A OD B (i K 490
nm %586 ) o 8] B3 A5 [0 R SR A SPSS 13..0
A HAT G W .

2 45

2.1 EFGINE FRRRMFE IgM BRRiX

Real-time PCR 737 32 W1, 4F 9 5 4 Al e 41
JERGE] 3 d A7 £, IgM BN 385 Ab T F R,
NG K 1 d A7, Sy 41 IgM LD 30K B 0 3%
T AR R (K 1) 7E3 ~7 d A farh,
BEA RN IgM FEN Rk, 14 ~28 d 1
H TgM L PR 3 3k 2 W, B2 B W Y
FESt o

XS AR W A IR R AL 5 14
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28 d W 1ff 5 AL IS 50 d 4 AfE a3k R RN RS T
IgM JEIN kB gEAT LU 5T (18 2) o IR iR 30 1A
T, IgM Rk B T a3, S 4l e 2w TR B
A, A HEIEZESS . W4l 14 d.28 d 71,50 d
JBLE .50 d Sk IgM N SRk BRCA B
FE5to
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iEROE Sy iy
relative expression level
S R -3

Em Phl Ph3 PhS Ph7 Ph14Ph21 Ph28
R
different phases
E1 EH& MERERR . FHFEDERRETWL
Em. %Ki 1 d i i 4 ; Phl Ph3 Ph5 Ph7 Ph14 Ph21 Ph28 /}
MR 1.3.5.7 .14 21 28 d B £ 40, Group A JydE 4
$EZH , Group B 2l o S5 RN S REL T (H = b2z
Fig.1 IgM transcription change in P. fulvidraco
Em. fertilized embryos; Phl,Ph3,Ph5,Ph7,Phl4, Ph21, Ph28.
larvas at 1,3,5,7,14,21,28 d phase after incubation. Group A.
normal group;Group B. Infected group. Values are expressed as

means + standard error( SE) (n =5 each time)

80 mA

AHXHe 35 1
relative expression level

Ov RE Em Ph5 Phl4 Ph28 Sp HK
NEEEV S

different tissues phases

B2 #H&E RMERREILR
Ov. R B 55 RE. R~ 505 Em. K5 1 d (I Jii; PhS,
Ph14 \Ph28 F/RiE{L 5.14 128 d W47 45 Sp. 50 d ff g
JIE s HK. 50 d ffEfAS B .+ "SRR A S E R
Fo BRA S WHE ST SR + ARl 22
Fig.2 Comparison of IgM transcription of P. fulvidraco
Ov. ovary of parental generation; RE. released eggs; Em.
fertilized embryos; Ph5,Phl4,Ph28. larvas at 5,14 ,28 d phase
after incubation. Group A. normal group; Group B: Infected
group. “ * 7 are significantly different between Group A and
Group B( P <0.05). Values are expressed as means + standard

error( SE) (n =5 each time)

2.2 ELISA 447 IsM EBH K E
ELISA 73t 2R W], 3% i 1gM 2R 1 78 % 0 O
G R AN ATt 45 ] R AT A [ R A R

Ko XF IR L5 e 2 B AR 1M T MR TE BF 5 IR

AT o R A o A, HLR BT B B S
9 dipeflk, B /a 14 d, Rk m R BT XA
49 d fF ATk F I B HTA S R 0. 31 .
14 d 7 IgM JLROKRF 2 9 d A PR & B
1.6 7. MR e wA G, fe & 48 & IR G A
P IgM SRR FE B0 P LA S B T
2.34%.9 dfrfahtem T 1.8 M. SR AE A5 I
[A] S BT A K 2 S 25w T AR e 4l

2.0 mA
=3 . -B
é 1.5 .
*

{M 1.0 * . .
a *

5 0.5
S

Ov RE Em Phl

Ph3 PhS Ph9 Phl4
ANIFILLEUR R A

different tissues phases

B3 EHE IgM EARERER
Ov.RfBNHi; RE. WIHYO0; Em. 24§ 1 d MR Phl,
Ph3 \Ph5 \Ph14 KR4 1.3.5.9.14 d i9fFfa; * « " RRdE
WAL RN E TR, S5R N 3 WRIBMEHE « 45
72

Fig.3 Comparison of IgM
protein expression of P. fulvidraco
Ov. ovary of parental generation; RE. released eggs; Em.
fertilized embryos; Phl,Ph3,Ph5,Ph9,Phl4.larvas in1 d,3 d,
5 d,9 d,14 d phase after incubation. Group A. Not be infected

group; Group B. Infected group. “ = 7 are significantly different

from Group A and Group B(P <0.05). Values are expressed as

means + standard error( SE) (n =3 each time)

3 3t

U B AT 0 TeM B 3R, 1gM 2
B b B4 40 6 43 £k Ay 4 5 4 T 7 A v 2 Sk
BERTRGNE S B R EL A M B A AR E .
i JR A O HE L A A S VA I S R Y kb T R 3R
A K R, BE % TeM mRNA [ 4 W7 #6 , 1gM
mRNA & Wi, B EFER . WL 14 d A7
o, [ F ¥ IgM R T 46 T 8, 4 2 1gM mRNA
Fth A o 0T )OS, e A 52K O RIE iR
IgM mRNA kK P g 2 8 FaE e 41, 2 W
B AT R LA 5 T AU IR 3] 1eM mRNA 3%
IR IR DA 3G 0 iR G 2 B8 T o AT S R GG
IgM SEPR T fn 32 5K I, o %8 41 R AR S g 41 AT £
TgM & PR3 5 gf &b 1 A T 2 s, PR, 4 T 3 38500
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FAR3 dJ {7 TgM % 5% 3Rk AT 7

XFEE R TgM R [ T R B, BOR 1gMFE
G R RG AT e 0k B D 9 RE 1Y o AR (R TE AT
i IgM mRNA it = #5358 f — & it 1gM 11
FAAE. R IgM 2 PR A BEK, BEEE R 1gM
HEEAXAFAEERDER. AW G, 1gM &
HESAN B S E LI, — BB i IgM FLHFF
U EE SR BT 1gM B (T IR TE . TRk, X SR
TP, RE A 4R o A R BT R B e

R GRS OP IR IR AT ) 1M g% S AR
b, 5 # ( Dicentrarchus labrax) ™" | B i ( Sparus
DRI, SR RASEAL 1 ~ 3 d WA A I F)
IgM mRNA, H 6 I8 5 0% 46 f5 JL K, & I A 3
IgM mRNA ., Picchietti "' i\ Hy 75 I i3 & & 19
W1, Tg mRNA [ B Tg 45 35 B, 1M 3 i 6
Ttk Ig B A, ERIR K &, B Ig
FGR SR IG th A7 B ) Tg mRNA B AY 1g 85 5
SE [ AP R AG 19 % 7 o Picchietti %538 30k , B
BEAH AL b Tg mRNA 5% 52 78 15 2 50 31 [ 7 00 45
T IERCAY B — ELHE a3 B 0 s R R T A
FE, Ig LD 1) % ik Al T BB 457 1k ; 7 A% 3 B B 40 g
1) Ig mRNA, HA /D i #aEm 1 1g & H, T
BRI Tg A A BR . 59— Fh T BE A& A BE PN 11
A KR Ig mRNA 78R Jis & & 900 & 6 1 & 1A,
B[R] ] 8 ZE i 21 B P54 Ig 19 #E )T . Magnadottir
2 I Ry IgM B H R I AE — E R b R
FERRUR M e SR U A e . AN E A
WL ZE L H S B A e R g 2 g
WAFERR I Tg MR . Sin 2517 BT ST £ W, 7F
MR A g B, BT g T
EE LR ER, 80 T A R R
(ORER Y =

AR, BRI T X FA ORI R R A
B o X 07 A 00 1) VG VA e A7 N T e, A B
FAT 0 7 A6 R S M e A, (R AT 0 9F AS RB A 854K
HHE /R 2% B ( Yersiniosis) ' o [Gl B, & X 45 4
TEVE IR ( Vibrio vulnificus) , I\ % J5 1 L 64 5%
kG B AT a1 B R R RE R B0 A SR PR 1E
FE D R AT R B S g Bk AR R S R
20 L B BEAH B BT R 2L R B o 4 i R R
P TgM B HE AR i A7 FRE B 5L b, S0 HE O B 3k e
RAE . PBEAL I B P8 M 1gM 2l 3] 1/100, 15 4L
95 RELRMAF 1gM, A1 [R]85 5 1 BL7E 2

aurata) "

et F R VGt B AR A7 faRTiHi0 ~ 12 d, 4
XT@C%E’JW‘@ IgM 3fL 32 1 K, 12 din 3k B Ik
XA I T o TR AT R B AR B R
IgM FiZHUo VY 7 B B 1gM 7 IR iR O
b G AR, 7E B B IT A6 A0 TgM 7™ AR Z Hist 2
i A #)

1285 TgM AR ) % 388 BIF 58 R W1, S [] #6258 22 [
BEJE I TgM A% 338 5 A6 AU G S0 ) O 3
AIRKZE S BEURTE 1M X 780 fr 47 i 22 8
AW

Br IeM Huiksh, HiF 2 R0 T 1g B il E
HE ORI AR HT, B0E 5 i AT 5 R G 4
RE o AMEIE T IZAFAE T EMES W) P i — AR
SRR R s SR AYEE, 25
BUAGTANTE 5 5 5 10 S 8 R A SOy o fe s 4 Ak
HARBF TR IEAMA C3 S BAEREL S d 1y
A 0 R D 2 5 R W ST R A, e O
( Silurus meridionalis) ¥MA& C3 mRNA [HIEAE 5 5
HEBLAE 39 h iRfiG o, #h& CO mRNA FHPE(E 5
e BAE 33 h IRA Y Real-time £ A 43 7
FW] W A C3 LR AR RGBT, 2
S B R W IR 58 B, C3 3 R SRR i T IR
TR

VS A T 2 2 ) BIL AR P S Y St R e 4y
TR R R (6 ) ¥ i, Takemura
S BT R W, B k£ T R T 2 2T R
A B, JF IR B X 26 il R 2 B U M 9, Seppola
S [ BIF ST 2R T U R W TR B SR K T A SRS
P RN ARES AE , T Be 11 IR 1) 2R 3K K132 T e, 3
i R O o BESE R 2 — MR, 1R R
N2 S5 HTIE N . WFFEIER AT 68 2 5 £ B
BRA L. Z A 00 F IR e A — E = W BEE R
frgel )

.JHS,TEIﬁ?f’iﬁiﬁﬁﬁ‘éﬁiﬁﬁ,?l‘ﬁi\?ﬁ%
fitf B 45 25 S50 22 A Rk B B 4 1 x2S i AN
AT ok 5 B AR E R PRI iR A R
J& L FE R I3 1 10 S S A B T B iR IR
EM .

4 Ql:llb

O Rt TgM B0 ROk, 40 R
WORA G, X A IgM 3 [ Rk A R, £ W
PR IgM BN AR N LAY, B
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PR RHCE A S, RE 2 32 i U AT £ IgM BT AR
B o fEL G 5 B R0 AR SR AR X AU i S A
a0 PR3P A o 2 — 2 5
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The ontogenesis and transfer of IgM between generations in
yellow catfish ( Pelteobagrus fulvidraco)

LI Chuntao'*, ZHANG Qizhong’* , ZENG Boping'
(1. School of Life Science , Zunyi Normal College ,Zunyi 563002, China;
2. School of Life Science ,Southwest University ,Key Laboratory of Freshwater Fish Reproduction and
Development ,Ministry of Education,Chongging 400715, China
3. Hydrobiology Institute of Jinan University , Engineering Research Center of Tropical and Subtropical Aquatic

Ecological Engineering ,Ministry of Education ,Guangzhou 510632, China)

Abstract; In order to understand the mechanism of development of IgM gene expression and its antibody
transfer between generations in yellow catfish, Pelteobagrus fulvidraco ,IgM gene transcription change and its
antibody level in ovary,eggs,embryos,and larvas of P. fulvidraco were investigated by using the Real-time
PCR and ELISA techniques. Results were as follows:IgM mRNA not detected in 3 —7 d larvae was found in
14 d larvae. Immuning mother fish by bacteria did not influence [gM mRNA expression level in their larvae.
IgM antibody in P. fulvidraco exsited in eggs, embryos, and all early phases of larvae. These antibody
expression level continued to decline and reached the lowest level in 9 d larvae ( which is 0. 31 times of
eggs’ ) ,and began to increase in 14 d larvae( which is 1.6 times of 9 d larvae’ s). Immuning mother fish by
bacteria was able to significantly improve IgM antibody expression levels, which respectively increased to 2,
3 times and 1. 8 times in eggs and 9 d larvae of P. fulvidraco. These studies indicate that IgM gene
expression of P. fulvidraco between generations is discontinuity , while its antibody expression is continous.
The IgM antibody in early phases of larvae is from their mother fish. Immunizing may significantly improve
antibody level of embryo and larvae.
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