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Isolation, purification and properties of lectin from Apotichgp us japonicus

LI Dan-tong, SONG Liang, ZHONG Li , CHANG Yaqing
(Key Laboraory  Mariculture and Biotechnology Certfficated by Minustry ¢ Agriculture,

Dalian Fisheries University, Ddian 116023, China)

Abstract: Lectin was puwified from Apotichopus japonicus Selenka by extraction with PBS, followed by 20% - 75% ammonium
sulfate fractionation and molecular sieve chromatography on the Sephadex G-200 . The Lectin had a molecular weight of 85 652 Da
on Sephadex G-200 and contained saccharied of 20. 9% . The lectin was nongpecific n agglutination for any type of human
erythrocytes, and the hemagglutinating activity for human( A) was the highest, the agglutination for chicken was the highest, among
erythrocytes of humans( A, B, AB, O), rabbits, mouse and common carp. The hemaggluinating activity for rabbit could not be
nhibited by D-galactose, glucose, sucrose, mannan, gamma- globulin (human), but inhibited by bovie-thyroglobulin. The
minimum inhibitory concentration was 1.55 mg* mL.~!. The hemagglutinating activity was not inhibited by treatment with EDTA and
Ca® Mg* . This lectin had the maximun hemagglutinating activity at pH 4.4— 7.5, with activity at pH 4. 0= 10. 14. The lectin
dill showed aggllutinating activity after being treated with 90 ‘C for 30 minutes, indicating that it had a high heat resistance.
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AJL 20% ~ T5% #BR % 5 4B A i AT
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, , 20% , ,
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(AJL) Sephadex G- 200 %~ F 5% & #7
4 4 1.6 cm X 90.0 cm, 0. 02%
, , 19.5 mLeh™ ', 3.5 mlL
pH , » Aogonm
1.3 (AJL)
G 2=l 7 A2g80nm ,
1 [71
1.1 Lk ARl A4900m ,
2003 1 , (8]
) asih A VRN Sephadex G-200
; ng, 1. 6 ecm x 90.0 cm,
Sephadex G-200( Pharmacia ), 0. 02% , 19. 5
(blue dextran 2000) ( mLeh™ ", 3.5mL
), ( Sigma ), ¥ An ¢ 7E PR A
( gamma globulin, human, serva), ( ), 1% ,
(Sigma) , C(Sigma), ( ; 75% ,
), ( \ 4 (4000 r*min" "', 10
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96 v 40 UL,
1.2 , 2%
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, , -20 C i
, 150 g
, , 14. 8773 g,
14 ¢ 0.15 mol*L™' NaCl ~ PBS(0. 015 WAa R MK I 23.8 gL'
mol* L™ ' Na2HPO4s— NaHaPOs( 1: 20) , pH 7. 2) 280 : 1 mL, 25~ 90
mL 16h, (4 C,4500 r*min ', 60 min), C , 10 min 30 min
206 mL, .
AJL BBR e 3k A7 SR5E B A A2 80 pH e %t & P69 ok Ahmed
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L —Na2HPO4 :pH 6. 30~ 7.50 2 (2.98g°L™ "), 15 min( ),
0.015 mol*L ™' :pH 8.0~ 9.0 4011, 2% , 2h,
0.015mol* L' Tris-HCI ;pH 9. 51~ 10.
14 0.015 mol*L™ " NaxCOsNaHCO; 5
EDTA B =A% /& & F 3t dn ikt & P 69 %576 2.1 (AJL)
9% V , 40 UL EDTA, R AR R R e B AT B A
CaCbk, MgCh s ,
40 UL 2 , 0% ~ 75%
(2.98 go 171y, 15 min( ), (b
40 UL 2% ) 2 h, AJL 89 A3 Nk (1) ,
EDTA PBS , : (2) 20% ~ 75%
:(3)
A& A X g 9% V Sephadex G-200 , :
40 UL, , , ;
, 40 ML, 2
1

Tab.1 Determination of the fractional range on salting out of AJL

Hg) 1
() .. (U) (Urmg™ ) %

fractionation mgtotal protein hemai%]il‘l/;g}atmg total activity ~ specific activity purification fold yield
crude extrac 476. 2 59. 51 8.00x 10° 16. 80 1 100

20% ~ 5% (NH,) ,S0, 154. 89 17. 76 8. 2% 10° 56.29 3.35 109
35% ~ 8% (NH,) ,S0, 181. 58 20. 19 9.01x 10° 49.53 2.95 113
50% (NH,) 30, 63. 14 17. 42 1.10x 10 17.42 1. 04 13.7
75% (NH,) S0, 115.23 103.25 1.12x 10 9.6 0.58 14

2

Tab.2 Purification of the lectin from A. jgonicus

Hg)

(%, wiw) mg) (B8 ) (Urmg! (%)
fractionation total saccharide total protein hemai%]il‘l/;g}atmg total activity specific activity —purification fold yield
crude extract 2.3 476. 2 59.51 8. 00x 10° 16.80 1 100

20% ~ 5%

(NHy) 2804 1%4. 89 17. 76 8.72x 10? 56.29 3 109
sephadexG — 200 20.9 1. 859 2. 66 6.99x 107 375.94 22 9
2.2 AJL
0% ~ 75% (2 AJL Kav
SephadexG-200 s , 85 652 Da
: (1 2.3
C (MW 12384D), (MW 45000D) , - 2.34%,

v ( MW 165000D) 20.9%( 2)
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Tab. 3 Hemagglutinating activity of A. jgponicus lectin

human
. common . _
rabhit N chicken mouse A B O AB
hemagglutinating ~ 2* 0 27 24 25 24 2% 24
activity
4

Tab. 4 Thermal stability of the A. japonicus lectin

1. cytochrome C(MW 12 384 Da) ,2. egg abumin (4 5000 Da),
3. gamma- globulin (human) (MW 165 000 Da), 4.AJL

50%
EDTA %4 /& & F %+ AJL oo 5% & P2 6% 7 4
3 AJL 2.98 go L7, 100
mmol* L.~ EDTA, CaCl, MgCl, s
AJL )
WBIpH R AJL 2.98 g* L7,
, AJL
, 1. 55
mg*mL 1( 5)
5 AJL

Tab. 5 Inhibition of hemagglutinating activity of
the AJL by sugars and gly coproteins

. . minimum inhibitory
initial concentration !

(€) 25 30 35 40 50 60 0 & D
temperature

hemagglutination 20 2 2t 20 24 2% 2% 23 3
activity

pH 3 AJL foi & bk 49 %ok

pH 4.0~ 10. 14 ,25°C 2 h,
, 4.0< pH< 7.5
2. pH28.0, pHS4.0 | 23,

concentration
sugars

D-galactose 500 mmol* L~ ! -

D- fructose 10 mmol* L-1 -
glucose 10 mmol* L1 -
ucrose 10 mmols L~ ! -
mannan 46.5 mg*mL™ ! -

gly coproteins

¥ globulin 80 mgemlL ! -

bovine thyroglobulin 24. 8 mg*mL~! 1.55 mg* mL™!

Notes — indicates absence of inhibition
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