OE K R
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FEEMERIEIRERN D B RIS
X =1, JpgEL2, ZE R

A, HEMRE R WSl LR B8 266003: 2. KEBRFEEWE, LT KE 116023

FHE : 12 FH Sephacryl S-200 %8 /2471 HiTrap tProtein A Sepharose 3% FlEMT 2 B 5303 F 8L (Paralichthys olivaceus) Il
IR E AT 7 B Ak, SRR, T ORI E T 3T T 33% ~ 50 % IR TR R SR MR IR ) Hoh 45% 153 B AR
Bl . BRENMEMENNGE R 2 A&, AR SDS-PAGE il & T sk ENFETH 2 M ET &
o TERERENEMSFEAN 75.4kD. BT F 2L 29.9kD 1 28.2 kD, HEN T 8P ME REREA N S FE
1836 kDo % T AP U LR E O L BPUA, X BUE AT 2w BTN A 1:32, RERE AR 2T
BEHUARANZE /0 A 1:1 600. 12 4 5% ENEVE (Western-bloting) # il T 52§17 87 S e BR 88 1 £ S IR BLARI R S 4k, S e
IR EPUIAR S T 6 i P B T E A R R B R . [P E KRS, 2007, 14 @ 547 - 553 ]

BRI A IR E A R ENT SERE M RIZEN
X E4S:1005 - 8737 — 2007)04 — 0547 — 07

HE 5% 5:Q959.486 CEKFRIRES: A
[ ARSI —FF, €381 S R AL IS A
0 G 5 FOARVR B 52 o A SR 0T LA U, B
FiATEH 1gMY, BEETT R RIZE B WA, Bk
T 1gD2 4. 1gZ5 70 1T, XTE8-B & 1gM HIF
R VLR KMB R FE, M P Ueralurus puncra-
tus) T8 (Siniperca chuatsi) B8 (Cyprinus car-
pio) O7100 R 68 (Anguilla anguilla )M, B
(Crenopharyngodon idellus) 2] ¥ ( Pseudoba-
grus fulvidraco) U3l ) % #H 88 (Clarias batrachus
LD M50 &I, IgM 85 R 2 455 | B0 i
2 BB (LB ALRH 1 A B4R, Bl SRk 8] 8 o 1 B
BT B R UZRAR, 4> T 84 600~900 kDo T X
WK 1 B BE SR, Bl EH Bernard 25150 %) B 6
(Dicentrachus labrax ) » Bang 2 l6] | gy e 7 07 3
F8Y (Paralichthys olivaceus) s B X it 2 08 %of K 2
1 (Pseudosclaena crocea) P\ U555 19I5} 4 Fiifg /K
1 28 (1 MLV S % BREE 0 B Al 350 23 1k BOdEAT T 4R
e
BT 7 8 (Paralichthys olivaceus) & 1 B AL
WK FRE M EE M, AR SHL T E, T H
RIERG MR EMIRE, G & HZ = RN
AR FIAPUEbRICHEAR, AT S RE MR

Y5 H #3: 2006 — 03 —22; £1T HH4:2006 — 08— 14.
E£WMEB: BEXAKEFESTE 30000129 .

RIS A AT 46 BT X S BR R B Y
% AR ST U, E N TS TR H 2 B H
EHEAEM, R B R 2 B4l R AT REZ 1Y
AR R RRE H . BTSN S H AR A
ANER 7 BT, RER T $R 412 8F S B PR A A8
AW T BF R ERE A B> T8, il TR
PERLR AR IUT B Ig M2 SEREDUR, IXLE R4 4 R
FIBF TR ft T EOR T

1 MR57F%

1.1 ##

PR R E 450 ~550 g» M T 7 & K
. Hr2 KAREFRE2000~2500 g BT
BTSRRI O, AR HER LR S (G
200002004) - HiTrap rProtein A Sepharose > il JZ
BT 2% #£ A1 Sephacryl S — 200 3 4 Amersham 7
Bl »

1.2 FEIME IgM BRI & 54k

1.2.1 FSEMESIE KA 85 e T E
N T5% L BFH 5, F BY 7 W R B, 9 A 2K Y
SmL B LEF, FE 4 CUKEE A M7 7845
HrHi,4 T 600 g &0 15 min, M ER BRI -

{EBB M X = 1969 ), &, Bl , B, B NFEHRREZIH. Tel: 0532-82032913; E-mail: liuyun@mail. ouc. edu. cn
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B, 2R 1.5 mL B0, EIKFEH —20 THR
&

1.2.2 OFMRBRESREN FTHMESERE
KIZ 1:1 R HRE, In A pH 7.2 V167 IR #%
8% = /KM pHD , 14 NIl i B, A8 e 2% B 2 50 Hh
50%. 4 CHELHG, 4T F 750 g HL 15 min,
B4 EWE . BPUIE H 0.05 mol /L. Tris-HCl pH
7.8 WERFUTIE . RSN A FIGR BR B 22 48 il 0 40
H33%, HILE D ZURPTIE, 4 T F 750 g B0
15 min 5 , BIYTVE i D Tk B . 4042 I v/ am
Wt 2 4 & HUh 45% , LA 2 U BDIRTTIE,
4T F 750 g B0 15 min, B EWEBE T 55 1 AE0E
o, AT, BL Tris-HCL 32 #7 B #h, FZ% IR A
7, —20 CIRAF&H . FIEW Ak B FIoR iR 5 &=
A EE N 50%, B ELVE DR ERITE. 4 T
750 g E0 15 min J5, AU EL D LSS E .
1.2.3  Sephacryl-S200 B BLEEN  H K 70 ams
HA% 1.6 cm. ¥EWE A Tris-HCl 0.05 mol /L pH
7.8, i 1 mL /min, BE W 2 mL, B % E 5, 1L
££ 280 nm T HIEE B RO ME . 43 HIWCER R AT T A
12 AN HETRTE N E 5 A FaE i &S, 72
4CTHMINER Z 1 5y F & 20 0000 , K W AR KR 4
o LA FOD IR OGS EAT AR, FRUAE 2 AN E e
TE 5 A

1.2.4 HiTrap rProtein A Sepharose EFZ 1ML
i Ig M5y B 424K HiTrap rProtein A Sepharose
SFAZEAT, 2 B Amersham 7~ fn F M 77 347
0.5mLIMiEA 0.5 mL PBS .1 mol /L, pH 7.4) *F
BBREE, 2 0.22 pm LB ETHIEE S 385, £
¥, HAEHIR E 4 CHE 6 h, L & FE M A rProtein
AMEEE, A PBS UM AL &HE A, MK
B ODogy e = 0 FFHH & — R IR 22 1P
©.05mol L, pH 2.9 BEM &G MEA, KL 1 mL A
B PR EE AT & 50 pL 1.0 mol /L Tris
EH10.5 A, LLIX B pH & 8.0. BEM T
kR E AR5 E T - 20 TRAE

1.3 SDS-B W% B2 5 AL F8 ik (SDS-PAGE)

SR FH I D AN 32 58 5 TR M T e P e Dk SR AR )
A4, FREEAS TEA 14.4~97.4 kD. 151
FEih 20 pL 555 S FE 0 22 PR & WK 5 min,
g, 05 LA, BRI B W N W46 IR
3%, 7 EE15% . BILAIES  EA S FERE
%20 pL. WA T, S8 K HLIAR 30 ~40 mA, £

30 min /&, JIKH A 50~70 mA) , ik 2 h. %
= G-250 Yeth, 66 8 4707 W, Kodak #ER
G RGATHR.

1.4 RIUTE IgM % eBEHIRRI S &

1.4.1 SEAE AR EZENEA0 T
B ME LR 2 mL F1%5 B4R K5 2157 (FCA, Gib-
co) R EETERAG R T & EN 0.5 mL #ATH
K. 15 HIE 5%, 0.5 mL F 87 35 Hu ik
5% EMK SRR S I I E Tween-80 L
1, B3 m WE e B ELNES. 20 HE
T3R5 9%, 0.5 mL F 8 ISP A 5% B KA S
PEARNEE I N> & Tween-80 ¥4k, T #F 3 FIESS
30 HJ5 1 mL 7 #F i Sk B kid 55, 1 AW
W3 1 BRI
1.4.2 MIUERONE HEHHKEM 1 mL.
MBENELET, 4 CER 745, Bl
My, 3% 1 /100 A0 29% 1) NaN;- A 2 Fp o7k
T 0 LT B30, B S B XL H v G e B R
G P BRI 2 R ) Kunkel 25127 ) 77 45347
K R 1L NI A S B N o7 3| R
REREA S TEE M TR, 55 2 pl, BT EH
0.1 mol /L PBST (0.1 mol /L PBS, pH 7.2~7.4, &
0.05% Tween20) 3t 3 X, F X 5 min. ¥ HEN
2% BAS "', 4 CH A, B A L 0.1 mol /L PB-
ST ¥ 3 R, 5K 5 min- K B8 78 40 By T R 1560 9
F)NC BB, = A %R . BUAS A F6 B B (11200
1:400.1:800~1:1 600+1:3 200> [ MLiE T S B FL
W, BALIABHEFR NCIEL 7, 4 CHEA, BUH R
L 0.1 mol PBST %t 3 K. /A 1:400 HRP-1L
PR 1gG, 37 CREIFE 40 min, 0.1 mol /L PBST
¥E 3 K. N DAB (0.1 mol /L PBST, % 0.05%
DAB,0.03% H,0,) E & X % 5~15 min, A7 1K
MYEL IR, BT S AR
1.4.3 HMFEHERRE SRE 8N G55
Bk AL, W B M, T E BT S R, v T
1.4.2. PUME —20 CRAF&H-
1.5 HREILEXRLE

PG BI4F 5 A I AF A Ao 9% BN e V. SDS-
PAGE B AR IR Ik )G, ST B . B N B
WU N EAS T B, ST E e o i, H
RIB AT hRC HE R IR . L B A e S TR
4 2 X (Pall Gekman Lab, USA) IEALEE T 4T
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HL A% 22 PPV IR 30~ 60 min.  $7 R R0 A7 3R
IFHEBIRE, 4 CAMH T, 30 VEBTR. BiERE
HRE BUHERAEFZREWNEDL ST RES
~10 min. EHEEK. BT o FERENSEED
PLE, FFFRIL

O P8 1 4 3% IR\ Western Blotting 157 ] 20
A& G dhdi = : SA2022, IR L E Y T2 A IR
AT A, INE AR 3N 30 min & 1 ho PBST
BUE3 . B—H——RPUT 8 Ig Az MG H it
PR BB RE 20 KRR 1000 IIA RS, 7E
20~35 CH# % 2 h. B4 —PU B H 0.1 mol /L
PBST e 2 R, B % S min- A 5 ¥ HRP-£51 %R
IgG R PUARH B O B 205 1 E S (1:4000 A

0 5 10 15 20 25 30 35 40 45
PeAE A 18)/s Elution time
1 FHFIMIE Sephacryl-S200 2 K /ZEHTE
Fig.1 Re-chromatogram of flounder serum on Sephacryl-
S200 column

2.2 EREAREL K SDS-PAGE &R

FIEERE AT 2-3 5 O IL R, RN &
B H B A 8E (L B0 T 47, 70 B Al bR AT
SDS-PAGE, Bk &5 Rl 3 118 4 fros. ME 3
H AT DL HY, Sephacryl-S200 2 #7446 ¥ & (5 0
FHIKEEFER 4 M EOT: ERK R ER
34EAM. H14K466.2~97.4kD, 5 2.3 %A
20.1~31.0 kD; 11 4= M & A 502 DA 20 %
Plb. B4R\, EMENEE1EAOBNEASL
WA, A 2 WP AT LUE B 3 A F B4, &
WL, B e Bk AR AR, R A A L
THA . MEFENT SDS-PAGE Hik &% -&,
EREHT B R 5 Sephacryl-S200 EHT 2R 2 14
Mo S RMIE . WHEFRHEE AR E RD,
Wz, BREE AR FN 3 4EOWS T ES 5
4 75.4kD~29.9 kD 1 28.2 kD; 41 R 7 6 F1 2 H 4
K—FE, MEREERE (2 DY Rk (H,L,) . A4

A 20~35 C 4% 45 min- PBST VLM 3 %,
% 10 min, N DAB & .71 )2 ¥ 5~30 min, W22 5
BN . FXZEKBEE 3 K, &R 10 min, £ 1L E
o, SERBT RS, B E R

2 ERE5SH

2.1 FERILE 1Ig A4 1L

TR LG 2 45% AR R E R I & 2 K
Sephacryl-S200 &¢I L IR E T IR, L 2 N HE
PR AR, Bl B AT E, (B 10 HiTrap rProtein A
Sepharose 5 A1 ZEHTJ5 , IR 2 AN 56450 TF 9 8 B IR
e (B 2) . MIETHIAR EAT AR H, 36 65 HiTrap
rProtein A 45 & &R AR SRR D,

0 5 10 15 20 25 30 35 40 45 50
VEEASI)/s Elution time
2 FHEIME HiTrap rProtein A Sepharose 35 flZ#HT
Fig.2 Affinity chromatogram of flounder serum on Hi-
Trap rProtein A Sepharose column

HEMH S FENA (75.4X2+29.9+28.2) X 4=
836 kD-
2.3 RITE IgM £ TERKENNE

G RTE 2 K E RS R PG R IR A
I B WAL T R, 45 A 5 s, A RAL
h 5 pl AL F 67 IgM, F 1 ~6 AL OFES £
SRS pL BB R R R HUME, B 1:2.1:4.1:84
1:16-1:32-1:64. L5 de L2 (8] /) Pl iE £ ml
H0, BUMLIE IR A 1:32. 4% HE G B 5 V240 W 97t
B R AN, 45 RAE 6 Bion. R AR5 F BT
MIERE 5 PIEIR 2T 48 2%, 1:200+1:400+1: 800~
1:1600-1:3 200, M SEH: &5 R AT 40, 1:3 200 FFe )
BT FH G B p v AR AT 52 21 B 4 s 8, 5 B A
PEPE R VR AP MLE R 2= > 1:1 600 DL L
PR T e 45 R Lhi R W, G s B Ak 1 R A
B R K w08 B0 -
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kD 1 2 3 4 5 6

97.4 - —H
66.2 -

43.0—>

31.0 >

20,1~
144>

3 Sephacryl-S200 2 K 4fik 7F #EIM7E Ig () SDS-
PAGE Hi%

LEARSTERME 2. F1XENE 1B EER3:H
VIREWTER 2 08 B 4R 4: 56 2 REIE 1 e FP &R
5: 58 2 WEITER 2 08 By 45 R 1 6: 45% B BB UTIE 1 I 5
HAER L A EHVE.

Fig.3 SDS-PAGE analysis of proteins purified by

Sephacryl-S200 chromatography

1: Molecular weight standard; 2: Proteins extracted from the
first peak (Fy) for the first chromatography; 3: Proteins ex-
tracted from the second peak (F,) for the first chromato-
graphy; 4: Proteins extracted from the first peak (Fy) for the
second chromatography; 3: Proteins extracted from the second
peak (F,) for the second chromatography; 6: Whole flounder
serum abtained by ammonium sulfate precipitution at 45% con-
centration. H indicates heavy chain and L indicates light chain in

lanes 3 and 5.

5 SR EBUE N E B E S
oL AT 1, A 1 OB 4 B FRB  LILS 76 R
FLBR YA 1:2.1:4.1:8.1:16-1:32.1:64.
Fig.5 Rabbit antiserum titre by double immunodiffusion
Flounder Ig in the center. The antiserum diluted from 1 clock-
wise was: 1:2,1:4,1:8,1:16,1:32 and 1:64.

kD 1 2 3 4
97.4 >
66.2 > — —H
43.0 =
31.0 >
=L
20.1 =
14.4 > -

4 HiTrap rProtein A Sepharose 5% 1l & 7 44t °F
I Ig ) SDS-PAGE i
LEARS TERME: 2. RMENE 1 B4R, 3. RAMEW
35 2 W45 5 4: Sephacryl-S200 2 {RZHT 5 2 45 R
Fig.4 SDS-PAGE analysis of purified flounder serum Ig
using rProtein A Sepharose affinity chromato-

graphy
1, Molecular weight standards: 2, Proteins in the first peak Fy); 3,
Purified flounder immunoglobulin in the second pealke (F2) 5 4> Puri-
fied flounder immunoglobulin extracted from the second peak (F,)
for the second chromatography by Sephacryl-S200 colurnn.

2.4 KRN

1% H8 Western-blotting 77 7245 Wl 7 I35 4 7 14
iRl 7 Bion. 44 1gM 7E AR B Y 55 A iR
DA S SRS

3 it

ZHEE BB A B FLZE 1gM 1 R R E
M, M TUEE R 201, g A fh il 2 R EREA 2 4%
BARN, Ko 2B ARTEZR, —&RE
600~900 kD 2 [A] . 7F 461 38 (i, 449K Bl 5
BRI T L5 TR RERE AL,

AT T B G BRE AR I EERA T 2
77, Bl Sephacryl — S200 £ JZ#7 A1 HiTrap rPro-
tein A Sepharose 55 fl1EHT 5. Sephacryl — S200 £
BT Z B0 H 58 R R AT R UOUE K B A KR
1, AT S 5 BR AR 115 VR 4R, (H2 LR 31 42
FEBRE A IRAVR 2 2% 8 O, AT DUFE 0 HH 4
W7 BRI, F 6 M52 33%45% 50 %
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PN IR £ I S 39 U0 7= A, P 33 9% Ut AT
IR IR AN ZRTTE. Z24CHE24h R

Dt R HERE HL 70 Y 5 45 % FO VR AN B PR £ UL e 7 AR R
EQR TP

6 RIEEBE s E PSR ¢
1:1/200:2: 1 /400:3:1 /800:4:1 /1 600: 5: 1 /3 200.

Fig.6 Flounder serum titre by immunodotting
1:1/200;2: 1 /40053: 1 /800 4: 1 A1 600; 5: 1 /3 200.

1 2
kD 1 2 3 4 5 6 7
974>
66.2->
43.0—
310~

7 TR A Ig B ENTE R
LEAFRSFERE HEL S BE) 2: W EE, —hMHA
EWRIMTE;3.5.7: S KT T 1g; 4.6: T EF 2113
Fig.7 Western blotting analysis of reduced purified im-

munoglobulin and total flounder serum proteins
1: Molecular weight standards (stained by Ponceaus S ;2: The
primary antibody was normal rabbit serum: 3; 5, 7: Purified
flounder IgM:; 4,6: Whole serum of flounder.

5 Sephacryl — S200 % Z#74H L., HiTrap rPro-
tein A Sepharose Z5 flZHT PR FE £, B R 1 kik
st RS BRI =Y. W SR, BRE T EH
H7 BRI Protein A ##i% PR Protein A 58 fef4s 57
M5 REREA Fe FB4E, IFHBO AEAR
Wb, TSR EIF s R, BEK e RIFAE
M, BRREARA, BL S EIRGE A G BIEN&
i, R R WK, IRAATREE 2 T H: O FHEF
Ak R EREO S EAEAREEA A
SO EPTEL, XA B 5 1 hE s U i o 45 R —
B Q5T HMEN Ig TRREA X, AHRIEIF

SEF AP IS o 1g & B AN & IS 8 A 4% U6, i
e S TR F T i (220 5 i o 6 o U0 O B o O
IgM AT HT 7 R AU S R IgM B9 15 2 3 0K 1B s
26 WO JRT 53 4 F 52, $AHY £ 3K A2 40 W 88 (Lutjanus
argentimaculatus) % Ig & BITIT & TR KA,

DRI, PERIX 2 Fho B S B 7 5, 0T 459%
TFIER IR UTIE 548 2 X Sephacryl — S200 2 #t
Ja Rl LA B gt o5 R, T Db B K ERE b, 218
TR AT 6T s Bk B A T ik

KEF PP E A MR Tk, OfF — L
i 6-17.21-22] By TR 4l 10 77 VAR [, B 9 4
RHAAER . M ErfEEANTIEE RD, M
PRy £, S F e S E IR E A BN RS T B
SR 75.4 kD % 29.9.28.2 kD XN 4R E
Bang 2 16) (R A7 57 25 AL, T 5 5 AL B 90 3% 1) T 5% 45
EARHIF . Bang %1613 IE T M Sephacryl-S300 43
T AT B AT B 2 6T S Ig T &, H
mr T Ig BN 68 kD 3R HE N 22 kD F124 kD,
KT8 Ig EHEN 69 kD B8 22 kD 1 26 kD-
g WOy B gtk () F 6 1T 1g FHEN 73.5 kD
%4 15.0 kD- Nishida % 2U33E F 67 (1) [gM =
B 75 kD, B8N 23 kD. ik = S0 R A
DEAE-52 #F 4 5 & 1 A # A1 F1 Sepharose6B #¢ s ik
TR IF B PTK EFE O B IgM AR A AR B0y
2 74 kD Fl 22 kDo AN SEE B 42 B 25 BT 1035
IgM B E 455> 7 & A 2 BT 50 B 50 45 SR AH AL,
BEREMNE FHRIE 2 &Ik, 7EALLm
BRI E A4 LR SDS-PAGE 7t 2L £
SR RO, Wte REIKEOE 3 &EE, &
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S 2 R EE, X AT A O T S IR R
A A [ i 23240,

s B B A I T R B R B E A 2
SEMEBUARRIRF Stk . SEIRUE B, B 2 8 42 L b S
PeRk iR B BE R S N . £ AT West-
ern blotting I 7 30 HLHE AL I 4 570K HR RS I ) L
o LB I 6], > AR AR AT 3 B SR 2 1
TAR. RS T AT 29 LEB 5 E AR

AWITURZR T $2 407 BF S Be B A A B,
E T EPREIRE AR TR, OFE Rl T R R
PERGR AR IUT 87 1g B9 2 ST REPUAR, DU D Ak,
LA HE DRI 1g £ A M A A B AT Bt AR
PR PR R 0f 28 B G e 3 B B MDD RE S 3 1%
i 1L 7 B 5 R Al
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Purification and partial characterization of serum immunoglobulins from
Japanese flounder (Paralichthys olivaceus)

LIU Yun'; SUN Feng!'2, JIANG Guo-liang’
(1.College of Marine Life Sciences: Ocean University of China Qingdao 266003 China; 2.Dalian Natural History Museum, Dalian
116023, China’

Abstract: Japanese flounder, Paralichthys olivaceus, a species with high commercial value in north costal
Chinas has been attacked by many diseases nowadays. Since it has an importance value both in theory and in
practice usage the immune system has been widely studied. In the last decade’ it was well established that
the teleost predominant immunoglobulins (Ig> have been shown to belong to a single class (IgMD s and the
studies on the teleost immune system have been benefited greatly from the production of poloclonal or mon-
oclonal antibodies that have been used as specific markers. In this work- the purified Ig were isolated from
serum of healthy flounder> and then used to produce polyclonal rabbit anti-flounder Ig antibody. The serum
immunoglobulins of flounder were purified by means of Sephacryl-200 gel column chromatography and Hi-
Trap rProtein A Sepharose affinity chromatography. The results showed that the immunoglobulins were
precipitated in ammonium sulfate with saturation from 33% to 50 % > with best effect in the 45% ammoni-
um sulfate saturation. Both chromatography methods showed that there were two protein peaks and the im-
munoglobulins existed at the second peak that was detected by the dodecyl sulphate polyacrylamide gel elec-
trophoresis (SDS-PAGE? under reducing condition. Further analysis of the immunoglobulins showed that
the molecular weight of flounder Ig was approximately 836 kD, composing of one heavy chain weighing
about 75.4 kD> and two light chains weighing about 29.9kD and 28.2 kD: respectively. A polyclonal rabbit
against flounder antibody Ig was produced. The antiserum titer was evaluated in double immunodiffusion as
1:32 and in immunodotting assay as 1:1 600. Western blotting illuminated that the antibody had immuno-
logical activity by reaction with the heavy chain and light chains of flounder serum Ig and no cross-reaction
with that of human. Western blotting proved the antiserum immunological specific activity and could be
used in the further study on the immunolocatlisation of Ig-positive cells in lymphoid tissue of the flounder.
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