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2R B A T AR IR 55 A IR A o

BT A B IV S R A 1 A SR e R BT ph A
LR
1.2 FFERFSHE MRS RHMRKE

S TR TR SR T d i, SEAT U L A
WidE (LCDV) JETifi 6%, £ i CHENG ™' iy Jy
¥ MR SRR ) rh $ 4 LCDV , I %
LCDV ZiREHWE 2 1 mg/mL, Rig 5 Bl 5
30 Q58 A F (FCA) 55 LR &, MR TE 44T 0. 4
mL, JLPEES 0.2 mL, WS, #4755 — U5
G, K B B 9 IR 58 AR R (FIA) 25 1
TR AT, TES 0 B AL (] Bl 0022 5 1 i) 5 ik
e 1 U IR 0.4 mL, JeAA 5 #F 1 SRS
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T Ja—RIBR R G 55 7 K HC10 2 2 &Y
FHE Ve A 3 B A ) e A S0 T 2 ok, s T BB
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1.47 mmol/L KH,PO, ,pH 7.4),15 000 x g 4 C
20 30 min, B g, 80 CLEAFR
1.3 FEHFHRERKERD (Ig) BRI

Yo Fe BB 45 AT BB 1.2 il g
PIZEREE S, AN pH 7.0 WM FIBR BRER AT,
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Sephacryl S-300 4 & ¥ A R S By il
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WA T — DN EE TR (18 2) , Hh NaCl
Wk 0.1 mol/L /), P i 55 1 4 SDS-PAGE 43
B A A SER R Tg AR 2 T
2.2 FERFA Ig BRIkEE

G5 A BRIV f B A B 86 VROR LL , B B
REBRER (06 T NS4 (7 B L Akl ] S 3R (&
3) o 30% 50% 1 ANG IR B n] LA 2 BREGWR h ER 40
FAEH, EALTILARIKASN 645 72 126 ku
PSR T, 5 A 01 S R B BORA LG AN 5B T4
JUARER A, PRI 2 A0 P TR B2 20 W A i Bk
HH IR S Sephacryl S-300 BECAES , BT
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Fig.1 The Sephacryl S-300 gel chromatography of the
Japanese flounder skin mucus extracted by
saturated ammonium sulfate

peak 1:Japanese flounder skin mucus IgM.
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Ff 18 / min  time
2 ZFEEF5 Sephacryl S-300 {2EUHH)
DEAE Sepharose Z 17 &
NZE B AT 7S A AR YARFRVE IR NaCl #4351 0. 05,0. 1,
0.15,0.2,0.4,1 mol/L fJPEREEH .
Fig.2 The DEAE Sepharose chromatography of the
Japanese flounder mucus Ig extracted by
Sephacryl S-300
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3 FERBFEER SDS-PAGE Eif
LARHESS TR 5 2. B SF 6T SRR 5 3. Syse oF 0 K2k
s 4. 30% 50% Y FIBRER $k B 6E R Tg; 5. Sephacryl
S-300 JZ it 4R HUCA 6724 Ig; 6. DEAE Sepharose JZ L 2
BOF6PRE Tgo

Fig.3 SDS-PAGE profiles of immunoglobulin extracted
from skin mucus of Japanese flounder
1. Marker; 2. Skin mucus of healthy flounder; 3. Skin mucus of
immunized flounder; 4. Flounder skin mucus Ig purified by
30% ,50% saturated ammonium sulfate; 5. Flounder skin mucus
Ig purified by Sephacryl S-300 gel chromatography; 6. Flounder
skin mucus Ig purified by DEAE Sepharose.

2.3 Western-blotting £ il

H P 4 R RN, £t B F B 6 W TP AP A Tg, HL Tg
FHE(72 ku) AT 5 BT BF LG 1g SRogREbiik &
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4 ZFET R BEFYi Ig Western-blotting &

L bpiesy TREEH ; 2 (@R SE R IRBR I 3. e A B Bk
Fhils 4.30% 50% Y FIBRER Bk P2 I BE A Tg; 5. Sephacryl
S-300 JZHr AR BT ¥ 34 1g; 6. DEAE Sepharose JZ Hr it i
HOA BER5 g

Fig.4 Western-blotting analysis of skin mucus Ig of

Japanese flounder

1. Marker; 2. Skin mucus of healthy flounder; 3. Skin mucus of
immunized flounder; 4. Flounder skin mucus Ig purified by
30% ,50% saturated ammonium sulfate; 5. Flounder skin mucus
Ig purified by Sephacryl S-300 gel chromatography; 6. Flounder
skin mucus Ig purified by DEAE Sepharose.
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T HA I A g I, T SRR A A A
R, X S PMEEE " pReas 3K,

H AR I Al fh a2 e B R A 2 E &5
KB, BRI A2 B TSI Z T B
KRN BE AR &G Tkt S 2
I FABT M 5 2% o 22 [ e 56 e P e P iy 22 Sk
HEFT IR, A S50 o o i FH I B S e Bk B A 1)
o ARSCHRH 30% 50% BV FIRT B2 B 15 00T
T 0F K2 R ZR RO 1 8 1 HEAT 4 B UL (EL A AR
B g R A R EZ4E 0 AGE TR Z . B
WL IR T Ig M o TR R T HEEA
FeAY B, e — R AN A Ak ik, a2 Tg 7ML
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DEAF-Sephadex A-50 X} 52 s 55 £ {4 3 01 i 6l ¥
W I AT T AR Al . AR SO R A FHER AT
T R 3 08 R B - S8 8 2T = T IR 2 A R A B
JR VR ) S e BR R R A T PRI Ali AL, 25 SR =
T as G RS (B U ARG PR B -
I ORI R EAE R, 4 SDS-PAGE #591, Jf:
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R S R e e BR AR 1RO, TS B 5 0V g
BREAZ A, R, 28l i G2 1R
WRIEATHPE G, 6 I R R P 2 B
] R AR R AR SO R A B 1g
F v BEHTATE Western-blotting [ )i H BE IR F
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— %, 411 STLOUIS-CORMIER ™' Al ITAMI'® % 3}
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Xof 8L 461 i 785 T A5 0 1T 3 R TgML ) g e A
JR AN G S R AT LU B 5, MW 3 B —
(RIS o (F 2 B B JER R VR S e R AR 1 5 L o v
G PEEREE 1 1) 22 RARTE 20 B SR 25 2 15 A ]
ATy HE— 2 BRI .

ANTR B A0 25 1 G e BR B AR E A A Y R 22
5, HATTERE A b & & A 1gM  1gD 1gZ/1gT .
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TEHRY IgH 55 1g 2R, S 5 2 Ik Fh R e e A
IgM, 2 513 5§l e 5E 1A 1gM  IgZ/1gT , fif IgD
REEFW AT WA HGERVIRE R 5%
HEALIRE 4347 45 3R, 0.2 1gM Fl 1gZ/T DA % IgM-
1gZ F1 TgH #5R Jy— 4 F B 1gM Al IgZ/T vl fig B
A LR AR IR SRR AR OS2 I B T T A A
B v 43 B A5 2 1 B JR R IR S 2 BREE 1o 1gM A
RS R 2540 T RE Je 2 5 FhR e e B A 1) 7 =X
FATFN— LT,
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Purification and characterizations of skin mucus immunoglobulin in
Japanese flounder ( Paralichthys olivaceus )

XU Guo-jing, SHENG Xiu-zhen* , TANG Xiao-gian, XING Jing, ZHAN Wen-bin
(Key Laboratory of Mariculture ,Ministry of Education ,Ocean University of China,Qingdao 266003, China)

Abstract ; Teleost fish have a unique physical barrier composed of mucus and skin which act as the first line
of defence. It has been shown that lymphocytes are present in the epidermis of fish,and the cutaneous mucus
of several fish species contains immunoglobulin(Ig). As fish mucosal composition was complicated and the
content of Ig was low, it is difficult to obtain high purity mucus Ig. In this study,skin mucus Ig of Japanese
flounder ( Paralichthys olivaceus ) was purified by the combination of saturated ammonium sulfate
precipitation, Sephacryl S-300 gel filtration chromatography and DEAE Sepharose chromatography, and
partial characteristics of purified proteins were analyzed by SDS-PAGE and Western-blot. According to SDS-
PAGE, many other proteins were removed from mucus by precipitation of 30% and 50% saturated
ammonium sulfate solution,and Ig that was crudely extracted could reach a high purity by further purification
using Sephacryl S-300. After being finally purified by DEAE Sepharose chromatography,skin mucus Ig has
only two bands of 72 and 26 ku,initially presumed as the heavy chain and light chain of Japanese flounder
mucus Ig. Western-blot analysis showed that the monoclonal antibody produced from serum Ig could
recognize the heavy chain of mucus Ig(72 ku).

Key words: Paralichthys olivaceus; mucus immunoglobulin; ammonium sulfate precipitation; gel filtration
chromatography ; DEAE Sepharose chromatography
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