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Preliminary study on lectins from serum of
loach Misgurnus anguillicaudatus
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ABSTRACT Two lectins with different molecular mass, designated as MSL-I and MSL-II,
were isolated from serum of loach Misgurnus anguillicaudatus. The purification procedure con-
sisted of separation on DEAE-Sepharose FF anion exchange column followed by gel filtration
chromatography on Superdex 200 10/300 GL. Determination showed that MSL-I and MSL-II
had a nature molecular weight of 25,000 and 82,000 respectively. The denatured SDS-PAGE
showed that both MSL-I and MSL-II had two bands on the gel. We proposed that MSL-II was
constituted with two subunits with molecular mass of 29,000 and 13,600 respectively. The sub-
unit composition of MSI-1 was to be further studied. Sugar-binding specificity test showed that glu-
cose, D-galactose, D-fructose, D-xylose, I.-arabinose and lactose had inhibitory effect on MSI-II, and
among them lactose was most effective. Thermal stability test showed that MSL-II had a strong ther-
mal stability even treated at 60°C for 30min. The optimum pH of MSL-II was 6~8.
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BEAE R (Lectin) o — Fh{E S0 R P8 A0 25 1 8802 1 B, B AT 008 400 L 5 4 FORE SR 5 W UL TE R RE g » LTI fg 2
FAHMAER i EE MBS (EHEAS  2002), BEERAEMIKNAET T ZNSM, FEAET ALY
AR B HE (Savan et al.  2004) R AESE R B RESS B MK T (Fock et al.  2000; Jensen et al. 1997;
Stratton ez al. 2004), BEHEREMRFLEHNPIRMACH FMAERSERERERN T BA SHBEESES T 2F
Wit | B P S I A A AR L 0 )i b T B v A S B A e B RE T

EARMMOLERERE T 2R, WK (Shishamo smelt, Osmerus lanceolatus) Y& Z (Hosono
etal. 2005) . (Common carp,Cyprinus caropio) 3k B &t 5 & (Savan et al. 2004) Jg C-HI & 4 & ; o] fyfi
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7 1 375 W) JoE 7R 11 BAF 5% R 9 22 o (LK D08 66K L 94 25 2 25 T 9 v R LA . DRIk L B 5 DR SRR UL 3 R AR R M 45
5 yiexd TR Ue S50 S0 g5 BIL T B AR I T b il e 0 255 R B R

1 HBSH®

1.1 ##

Ve : 2011 4F 3~4 AT 1% 2= W KU Al T . 2 UE i T 77 Be i 1 7 B K ™ FR 5 R R I R #4 250E i
fif

B s B A B A0 T 55 5055 e 1L LR s W) 353

FE 3K 5] : DEAE-Sepharose Fast Flow: Pharmacia 2 &) 7= i ; Superdex 200 10/300 GL: Amersham Bio-
siences = it FEER R F1 ZMEARZ TR A AR I AR 1L BRYE AR L VBT R B 2000 : Merk A R = . AHXT
it Marker (1. 44~98kD) - 4 T AE W) T8 C 1) A7 BRZS &)™ i

FEFAUA CR22G A % B 0 L. H AR HITACHI 24 A ; 2 F 5 2 1 & 48 (Biologic Duoflow Pathfind-
er™ 20/80) \EEME 15 F 45 (ChemiDoc XRS) : % [ Bio-Rad 22 ],
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W Ve BRI TE ZE AR K R R 3 L BCHS R BBk L FH 0 ) R R L e S T A I M A R O I VR A B g R
(Ballarin et al. 1999 #FERE  2009) A B0 48 b 8 BUH A9 1M 250> (3 000 r/min, 15 min) , B 15
—40 CIREAF# H (Fock et al.  2000)
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ARG X B A R 1) S B I U 0 W SR MBS BEOCHR (P MESE 1986 BEFREEAE 200001
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SOh B mg AP W IEET 1 (HU/mg) .
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Wk 15 ml E& 3 a4 A (0. 025 mol/L TrissHCIl, pH 7. 5) ¥ i) DEAE-Sepharose FF B F 22
et (ol em>X 17 em) , 56 HIU 3 AH A K% oK W2 BE i 2 1k B, 4R J5 it 35 A B(0. 025 mol/L Tris-HCI, pH
7.5, 1 mol/L NaCD Fl i s A A #4786 B Ve, 3 1. 5 ml/min, Quadtec™ 45 il #5 4 M , & W % K >4 280
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nm, H 3 IICE & 5 B O (2 ml/48) R I 25 45 e TS ) # e SO IR 2 o B 15 ml & PR 4 FH B0
€% (Centriplus YM-10,# & 0782 10kD) ¥ %45 & 1. 5 ml, 80> (10 000 r/min,4 °C,20 min) . B I {E# 0.5
ml |4 PBS(50 mmol/L, % 0. 15 mol/L NaCl,pH 7. 0) ¥ Superdex 200 10/300 GL %4, | PBS 3t
JB s WA 0.5 ml/ min, K0 & L EEVE T L RS IR IR R 43, — A0CIRAE .
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KR 53 HERE 43 ot 2t >R O S o DB AR JE A i DU - 2 IR 3R B 45 (2009) By 7 i i A7 . BEMCAE A Super-
dex 200 10/300 GL , V-1 K e 22 v ¥ & 50 mmol/L B iR 5 2% whilk (pH 7.0, 0. 15 mol/L NaCl), | ¥ &
0.5 ml, 3% 0. 5 ml/min, LN ¥ 5 9% A F i 7 45 o il 45 . 7% 2k 8 (1 (Transferrin, 80kD) | 4 Il 7 (1 & A
(BSA,67kD) . P ¥ & H (Albumin egg, 45kD) A R M A(RNase A,13. 7kD) . 4= IfiLiE H & F 28 o ik e ik
8 mg/ml, KA B A% 5 mg/ml, i A4 R 2000 (Dextran blue  2000) F F M & Vo . #HHE &Y AT 1% B4
BF ] 333 Kao, DU XS 23 5 2t ) 6 50 (logMir) iy 8 A6 A, 43 it R (Kao) AL b5, il dn i i 4. AR 4
o1 B2 A3 B O BRI 1E)  H AR M SRR X A
1.2.5 “ESHATEAIT ST REMNE
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250 {4, ChemiDoc XRS i 8 5 e 40 B4 17
1.2.6 H&E&E—EMNT
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2.1 DEAE-Sepharose FF &5 F 3 E#

Ve ki % 48 DEAE-Sepharose FF B F32 #2815 00 4 Mg (B D Gkl 1~ 3 5 W54 i &5 )
(% D,

mk 1 K&K 1 B, %4 DEAE-Sepharose FF 2HT )5, 16 M4 i A8 86 B PR BT 46 5 H BLAG 20 43 v, 156 BH 5 42
2 e R ff 7 DEAE-Sepharose FF ZHr v 5T I BRI, BB 58 46 J2 A 2 4048 L 49 25 08 Bk 1l 37 68 4R R 1Y
—FE RO T B
2.2 Superdex 200 10/300 GL E K idiEE

BT HIENT 1~3 S 164 Superdex 200 10/300 GL U FE 4> B9, 45 B LK 2~ 18] 4,

K2 K& 4 R U 1 J g 3 28 Superdex 200 10/300 GL #E B ik 18 J2 47 43 25 )5 15 21 51— i (5 335 1 HLIgTE

XEFR S 0 B OB UT Ui BH 42 DEAE-Sepharose FF 43 g5 45 2] 193X b 4 70 B — 8 B9 40 %, ok I 3 HL oA i 4
ZEE A Bl 44 o MSL-1(Misgurnus anguillicaudatus Serum lectin-1) F1 MSL-1[ . tb1% F743 51~ 4 697 F0
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27 080HU/mg . 2iALAE R 390 g 2.7 Je 4. 2 ff% . Tl 2 28 Superdex 200 10/300 GL BB 38 2 Hr43 B )5 93
N A ALy RGN A 2 1 AT BESE R A R R R A R — 2 pr .

& 1 DEAE-Sepharose IF & F X # R 17 &I tL & 7
Table 1  Specific activity of peaks seperated by DEAE-Sepharose FF ion-exchange chromatography

1ML BT 1 B vk L1
%5 Peak No. HU Hemagglutinating Concentration Specific
activity(HU) of protein(mg/ml) activity (HU/mg)
7% 06 Unabsorbed peak 24 1.536 10
% 1 Peak 1 210 0. 590 1735
% 2 Peak 2 AR 0. 580 28 248
% 3 Peak 3 212 0.634 6 460
I 4 Peak 4 — 0.745 —

TR AR TR

Note: —means no hemagglutinating activity
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Fig.1 Ion-exchange chromatography of lectin from serum Superdex 200 10/30GL 43 & 119 {4, 1%
of Loach on DEAE-Sepharose FF using 0~1 000mmol/L Fig. 2 Gel-filtration chromatography on Superdex 200 of
NaCl gradient in 25mmol/L Tris-HCI buffer(pH 7. 5) peak 1 from DEAE-Sepharose FF
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Fig. 3 Gel-filtration chromatography on Superdex 200 Fig. 4 Gelfiltration chromatography on Superdex

of peak 2 from DEAE-Sepharose FF 200 of peak 3 from DEAE-Sepharose FF
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MSL-1 #il MSL- 1l 4 SDS-PAGE Hiyk 45 R Kl 5 fr
N
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+350 (E—_FSD,n:?)) ,MSL- I *ﬁXﬁﬁ:}?Dﬁ%ﬂﬂ 82 000+ Fig.5 SDS-PAGE of lectin from serum of Loach
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Ji i (25 000) , A] BB & JEAE A, PRtk . MISLAT (197 56 40 ok w0 oK RE B o A7 FratE — 2B 0F 5% . i MISL- 11 J2& #h W 4> AH
Xt 43 F R 29 0004530 FNFEASHI X 43 F Bk 13 6004360 ) 4 /l\ﬂz;;a;zﬁbizo i F MSL-T #4241 B K
IR 1 R BB A, DR A A A B MISL- T 1 — S 3 2 M o
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™ 4
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4‘0 1 1 1 1 I ]
0.1 03 0.5 0.7 0.9 1.1 080 —r=—r
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B 6 AHX 4T i Marker i 585 345 i i 2% 7 Superdex 200 10/30GL JZ A HE M 43+ 5 04 4 o fth 2k
Fig. 6 Mobility standard curve of molecular marker Fig. 7 Standard curve of molecular mass determined by gel

filtration chromatography on Superdex 200 10/300 column
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Table 2 Hemagglutination-inhibition test about MSL-][ with tested carbonhydrates

1fiLEE 35 P Hemagglutinating activity(2")

¥ Carbohydrate

21 22 23 24 2 26 27 28 29 210 23 1% B Negaitive control

D-#i #j 4 D-glucose + + + + + — - — - — -
D->:FLH% D-galactose + + — — — - — — — - -
D-54H D-fructose + + + + + — — — — — _
D-ABE D-xylose + + + + — — - — - - -
L-f 2= H% L-rhamnose + + + + — — — — - - -
L-B 7 411§ L-arabinose + + + + - - - - - - -
FLHE Lactose — — - - - - - - - - -
FH M XF fi# Positive control + + + + + + + + + — —

E SRR BRI G RN A B R

Note: “+”means hemagglutination;“—”means no hemagglutination
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K9 B, MSL- 11 7 pH 4~11 JE [ N BA BERTEE, fieili pH o 6~8, [FI I 35 B MSL- 11 X B2 11 24 558 42
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25 s} £ 70}
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w®s 30 a2
T 20} g 60r
2 lof 3
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= 0 10 20 30 40 50 60 70 80 90 100 = 304 5 6 7 8 9 10 11 12
1B/ Temperature (°C) pH
B8 MSL- [l (B s b B9 MSL-11#y pH et

Fig.8 Thermal stability of MSL-1[ from loach Fig. 9 pH stability of MSL-]] from serum of loach
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T EEHE R M GG N A R 1 1 e Ve SRk AR R e e R G L O A B R A B A — R

AN TR) Ok V5 958 2 1) B A I B A A T e 2 0 AR, AR I 5 R IR R K IV AR R AT — SR R B
%6 . MSL-T J¢ MSL- I B AR X 43 BT 852 43590 24 25 000 F1 82 000, Horfr MSL- 1 Hy P FAH X 43 Joz 2 A [m] 1) 7.
AN R AR, BT, ERHEEE R AR R R LERIR AN — B s R O R R e AR H 4%
T RZ R RIS U R TE A XM SR T8 X 45 7 S RHEE S F AR MBS & — PR K or T 450
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