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PR P e B ( Eriocheir sinensis) i H %8
BEREE KR S0-70 g, FHEMEHBNPE
SR = P AG M A Rl L, R T
THE 30 min, TR F 4 CHKE 2~4h, £ 3000 -
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SR T 1 79 , 45 85 20 B0 (3 500 r/min, 30 min) 5
By fitEE, i pH 7.2,0.01 mol/L AY PBS #HT 48 h, I
fa] 4 PRS 6~ 7 I,
1.2.2 BBREH HELME Sephadex G200
{ Pharmacia) 8B 5 pH 7.2,0.02 mol/L ) PBS( &
0,15 mol/L NaCEIE B, BH(1 . Ocmx 80 cm ),
FIPBS V#i1%. In | mL MiFFES. F PBS i
itk A 0.3 mL/min, WCIRFE &, Bl Folin-f ik
B 2% [ £T 40 BB 4 BY K 0 3E 1 o B R0 ol R
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1.2.3 EFLMEH LA DEAE-Sephadex
AS50( Pharmacia) fil pH 7.5,0.05 mol/L 9 Tris-HCl
b (0.10 mol/L NaCl) P83+ (1.0 cm x
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HE 4 BRUE IR Ao R 5, P Folin-RE 0 2% LT 40
A S e O P R
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(D) RECmsng il & PR R HUsER, M
A RCEER B, F pH 7.4,0.01 mol/L 9 PBS(F
0.15 mol/L NaClPEE 3 1. #R/G R M oRmeLT M 2 ~
39 PERT PBS B 40 MR 3 9K, K LA 10 000 o/ min
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T 24 b, JUETRNE 5 - 6 U0, WO B MR Sh Y
SR
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PAGE BUE Sli{Lay S K 2 T b, Meigi i 2.5% , 4
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1.2.4(2), P 46 4 B O o 3 5 B £ 4 AL O
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2.1.3 EDTA MM EEEMEREES ROEM
MARMWAE #0.5mLEDTA(4 mol/L,pH 5.0)
RS LR M-SR R SW (0.1 B
AR YS 0.5 mL o iy 526 IS Lo T DE 8 ) IR S 18
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MR ESERS . SRME A, 8 EDTA
AEFE 12 b (YRR eSS M0 A B i
BEELAE | b BORTSA S5 12 b AR E A EER AT 64.

HRE 10% .
1 OEDTA NS MR E S St
Table 1 Agglutin titer and time for disintegration of agglutination in EDTA
¥ Wi Control serum
EDT B Fa —_———— i —
mH ] nﬂ:ﬂl‘ﬂlfl!! HRRSELY 5 EDTA b B EDTA A
Item Membrane-agglutin trested with EDTA ; b
e e Trewted without EDTA  Treated with EDTA
L FEAL ] /b Treated time 0.5 1 3 [ 12
LA B n 4 4 [ [ 512 256

_ Agglutin titer in supernatani

2.1.4 MIBMEGL SRR PAGERE WX
1E FrR SifE i SER K fE PACE Wl 1 &K F b
4 H 3 F i PR o 1.

2.2 BRHTRERRER AT T 2R AT S IR B ik HE
RERNERLR

2.2.1 WSS SETRNN P LA RN DK
REREN PAGE HEREE Ik 2 Frnmane,

LA (a1 O SRR B 7 R AT =4, 50% R £
B it b S O O ) R AR, 7 R 24
32.8% MEEI NP BERE o5 AL S0% L L. R
ENEE 1B A PAGE BB -a3kill) &3
B AR R B T R R 1 B TR {E
St A Lh BRI E A B A0 28 5L B 3%
RREEALET B b0 o HFAR, BT a b R e 3 B9,
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1% s0% TS% 11 18 20 B 13, 3 W4 & 12
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Fig.1 PAGE maps of agglutinin proteins separuted by four methods
A, Serum. B, Ammonivm sullste procipitation; the perentage mesns safuration. C, The tube mumber of gel chromatography; the digits mean fube
mumber. [¥, The il number of jon-exchange chromatogrghy . E, Membeane tretment, | — only membrane, 2 - agglutinine adsorber] with mouse
mmesmbrane: adsomption: the digite mem tabe mumber

%2 REMEHAEETAESENDEROEELR
Table 2 Eriocheir sinenisis agghutintin activity after precipitation by ammonium sulfate

B e I
¢F|E':I;11.} uﬂﬂiﬂm  Satumtion of ammonium sulfate ﬁqﬁuu ,E:;
- 50 75
T Agglutin tver 512 6 2%< se 4 Mi<
{ [ElH %% Recoverable mie) (3.1) (50<) (12.5) (0.7) (66.3<)
HETE M mg Protein 5.6 0.9 B.39 T.74 1.67 5.1
{ EIdHE % Revoverable rate) (3.6) (32.8) (30.2) (6.5) {(73.1)
R (mg TED 20 17.6< 30.5< 8.3 2.4

Agglutin titers/{ mg proten |

2.2.2 BETREN ©it Sephadex G200 HHF  PAGE EFAMM (M 1€ FiR, % 11,20.22 71 23
LR AR A SRR L R 2 Fr, WERSERARSEF AR, HEREERRY
i 2 AR | MRS, R 23 RRE S (2. RARFEL AW T I
i) BRES -BEAMRLTEEEGNE. & (AEATROAMOFESTIE) LEASER.

038 = HE&R Protwin
06F === BEMAT Tieer

3 04 o
02} a
i f -
o Fas . -0"".’-.{_-_.-_.."
| & 1 16

WY Tube No,
B2 Sephadex G200 88 b e G BN 03 S FOR MR ST
Fig.2 m#mmwﬂErwrﬁmﬁmhm&Wﬂmmm

2.2.3 BFUBEN (£ DEAE-sephadex ASO IS HE G M — SR ETHTR (WM 3 Fim).
B WS, A 24 R 3D PN PAGE B HHIKDA, R
BT 2 A 51 RSN AA | EREETET O TN BN K.
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B 3 DEAE-Sephadex AS) BF SRR FGEHBNORNFoNERR ST
Fig.3 Distribution of profeins and sgglutinins of Eriocheir vinensis sreum in an lon-exchange chromatography with DEAE

Sephadex A 50

FEN - 12 TEREME M S 0.1 mal/T NaCl;IW 13- 20 9 % 0. 15 mol/L NaCl; %8 30 - 72 9F % 0. 30 mol/L. Nall.
Mode: Nos. | = 127 wubes with shition of 0. | mel/L NaCl; Nos. 13 -~ 39 tubes with 0. 15 mol/L NaClg Nos. 30 - 72 tubes with 0, 30 mol/L NaCl

.24 BN REEH BFEREHFSREME
BOPERENERFEDN PAGE R B iR
FCAHE 1 FED 4 e o B O 0 o 42 00 B O L o LA
YIEHERE A PAGE oL ik o i X 4 4 i e,
RASEREEMNEG £08 5 AR SRR 3
Tl (b | Wk B e ) PR E A A,
R 7 (B8 1A) 3R 0T (B 1B @) S0% 1 75% A
M) REREITRE(IE 1C W 23 |)PrIESH BT us
ST ER TR E O 1 D)AYE 30 FI1 42 Tl
S ¢ P R OO b, o R Y R HT L BERE L
FiT 3EAT i €6 B8 1B 2T A0 5% 40 08 AR B 3o
$ein IS RO X o, fF M P R 3 R
Ji i R A B A FF RE A ] CE AR B ([ 1E ) o
Wi % 3 o FREE RGO,
2.3 MEMESEANPEARNEREEDD
SDS — PAGE @il

S OO B W AL e ol O A TS
B SDS sk P A 3 £ FHER 00000 £ 4
AT Qi 4 BT, B BRI, A5 X
REICH KPR, S 1 5 B WA
3 it

SEALRCR — KA LA B 4T e A Y
) ST R P R 9 s 0 i O A O
HWRE, WA KK ( Tachypleus tridentatus ) BEH 5
BB T . KRR R
i, Aoy R MR RE K Ry T 0 RES WA ] Y
ERAHR, A EEENES. REEN®N S

FEMTA] A 7 BE T T He R L, T i Y RLET o
P L B A T 4 M) D — PR RO RE IR K

11 SFER

H et O A A R PR A el R T
SHUR, TP RN I T O S L RERE R A AR
e PAGE A 5 T all i off i) (X 47 (B8 1 - A B, C).
ST CRER B a b 8o 3 A, LBER G
HME o X3 45 AT S AR VR B 3 i (L O SE A HE B
AT b e BHF, RURMESEYER R BT HEAY

BRI T RN R A B AL
MW 1 2 3
215 000

B4 TR L 3 M) SDS - PAGE Wil
1. S PRz, BREER

Fig.4 SDS- PAGE map of agghutin separated by mem-
brane adsorption

I Protein MW marker; 2.3, Membrane adsorption

M BEREREG ST HEHmE 2N
FRESHENOEN. SBTTRENMERE L
BIE o EAFRO B, T b DOWFSRZ 75 1, JU0 IR o] e
T2 T 1 (0.30 mol/L NaCl) {3 #4p M6t
BUETE, R T MR S . B
RECHMM MM R L ER A o K
@ JWETRER EDTA SAEME SR E (b H o K
WOWEm, AR COFMSER RN, B/ HaE
T R A S 0 1 e 2 T MRS 1, 209 ol R A
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O SRS G B - RRE EDTA R
J5 3G b e ) BE BT o o4, i I IY 42 EDTA
AR RIS RO BERURAT N 256( % 1), JErh e Ay 3/4 HURE
RS EDTA SRS ATE S W, . X
A4 U 7 A A A PR L

o, BEUE S PEE MR B SDS . MIEFH K
Bed, 5 foLir A I IR B ) BE A K (. PAGE P,
LB R G RAEH b MK o, MfE SDS -
PAGE il (B 4) P b ERL 3 &40 7 AR
o, 3 HLok 24 T 00 o KA, W 4E SDS Fo g
BERT b KA ERE O TE AR B
i 3 Fh A RkEE , i/ T L T B R

BRI A [R) s 4 R B ) A< % 8F
i FA AR T S e 3 St R AR, R
R B, A B /) BT S L R 0 P gl , 8 M o
Searthe 32 T %t B A B B R £1 S0 A B S 15
P , 1 25 L, , SR 4 R % o A ot % 0 473 B 5
S RAT AN SRR TR . U R
P LK, S S et T R S
B LR AR RN, 50—t PL0 i
kA iR R i R R O E Rl
3.2 #iHE

BEBESES THEAEER S, TH
A Ay i AT A

B, B % FR R R (33% ,50% F1 75% )
B B £ v S R W o, BT RS Y B LA
BRIAE (8 3), (B JCREME S 4 1 (AT /my
WO EA (R 2) . Ik, 509 MR SRR EE AR T
e G PR S IR, BTLL, R LT
e 47 o A (EL AR RERE AT A

JEak, FE e I i T o, oA O Y 3
A e T AR IR B 4 B, 7€ PAGE B ilkRY
KEEBECE 1 -3 )b ARG TRER
ol R g SRR SR
£, 61 T 4 A 30 O IR A 5k T ) oL 70 M £
AL AR RO Pl T . FTLL, N FHRERE
ot o T L A B A R AR R Y H

Tk, (0 2 REH 4 pH % 7.0, NaCl 3
HE % 0.30 mol/L AYFFRETERR , 7778 B 15 SE 5 P

FENGE L TE IR, T PAGE 1 KTt o B
EIHF O D) fEICRG 005 2 iprp R4 bl e X
(B 1D), Bk = SEU A e . X J20V1 ek v 4T A
R,

SRR JO7 P BT S G S B A T 449 o e O ME
. it B, S AT R A i A TS A
QA AR SR EDTA $2 0 85, -5 brikk
4 EDTA GHREILTESE, iR EDTA 3 b 4Rol
A LA A G T e R — b ] T,
RS TR RSN E R, X2
Frik N R R T TR
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Purification of Eriocheir sinensis serum agglutinin using mouse erythrocyte mem-
brane

LIU Xue-lan, YU Wei-yi, L1 Jin-nian
( College of Animal Science and Fisheries, Anhui Agricultural University , Hefed 230036, China)

Abstract: Eriocheir sinensis ,as a kind of crustacean animals, is one of the important aquatic products in Chi-
nat. Since lack of specific immune system, crustacean animals require unspecific immune factors, such ax ag-
glutinin, to resist pathogenic microbes. Agglutinin is a big family composing of different molecules, So far,
the serum agglutinin in these animals has not been well identified. The aim of this study was to purify Eri-
ocheir sinensis serum agglutining and research their characters.

Firstly,a method was established to purify agglutinin molecules of Eriocheir sinensis serum, which was
named mouse erythrocyte membrane adsorption ( MEMA ). Briefly, after a reaction of Eriocheir sinensis
serum (0.5 mL) with prepared mouse erythrocyte membrane (0.1 g of wet weight) for 2 h and following a
centrifugation, the precipitated membrane was suspended with 0.5 mL EDTA (4 mol/L, pH 5.0) and incu-
bated for 1 - 12 h. Then a centrifugation was carried out and the supernatant was dialyzed against PBS 1o
remove EDTA . The results of agglutination test showed that the samples kept the same activity treated with
EDTA for | h as well as 12 h. These purified molecules had two sections in a polyacrylamide gel elec-
trophoresis (PAGE) map, one of them contained three bands, named band ¢, with the similar lower molecule
weight (MW) and other was a single band, named band b, with higher MW, However, in 5DS - PAGE,
they had one section containing three bands with the similar MW about 100 000,

Secondly, we used other methods such as saturated ammonium sulfate precipitation, gel chromato-
graphy with Sephadex G200 and ion-exchange chromatography with DEAE Sephadex A50 to gain the ag-
glutinins. The ammonium sulfate solution with final saturation of 33% ,50% and 75% was used to precipi-
tate the Eriocheir sinensis serum, successively. After centrifugation, the precipitates were dialyzed against
PBS (pH 7.2,0.01 mol/L) for 48 h to remove ammonium sulfate, The highest activity of agglutinin was
found in the sample used by 50% saturated ammonium sulfate, in which the recoverable rates of protein and
agglutinins were about 32.8% and more than 50% , respectively . There was no difference among these sam-
ples in the bands in PAGE map.

T'wo peaks of protein were observed in the eluted solution of Eriocheir sinensis serum in the gel chro-
matography . The first peak had no agglutinin activity while the second did. In PAGE map, no clear differ-
ence was examined belween these two samples in the bands.

In the ion-exchange chromatography, Eriocheir sinensis serum was successively eluted by NaCl solution
with subsection concentration grade of 0.5,0.15,0.25 and 0.35 mol/L, however, few protein was found
except that with 0.35 mol/L,in which there were mainly two protein peaks and only one of them had ag-
glutinin activity. In PAGE this protein peak showed as a single band, named band a.

In conclusion, the agglutinins of Eriocheir sinensis serum could be concentrated either by the ammoni-
um sulfate precipitation or by the gel chromatography, but not purified. Only a kind of protein with agglu-
linin activity could be separated by the ion-exchange chromatography , while by MEMA two kinds of puri-
fied agglutining could be obtained.

Key words: Eriocheir sinensis ;agglutinin: mouse erythrocyte membrane adsorption ( MEMA) ; purification
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