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ABSTRACT

Lectin is a group of saccharide-binding protein. These proteins can specifically bind the outer
saccharide moiety of cells, organs and molecules. The interaction could trigger some particular
physiological conditions. There are lymphocytic mitosis, regulation of cancer growth and metastasis,
initiation of immunosystem, infection and defense, regulation of cell cycle and directed the
adhesion of cells, and controlling biosynthesis of glycoproteins. In addition to hemagglutination,
plant lectins also play key role for the infections and transfers of viruses, bacteria, fungi and
parasites in hosts. A lectin was purified to e ectrophoretic homogeneity from sweet potato tuber by
using affinity chromatography on an acid-treated Sepharose 4B. The lectin protein was estimated to
be about 54 kDa on SDS-PAGE and showed to be stable after 30 min heating at 70°C. No
significant change in lectin activity at pH range of 5.0~9.0 was observed. The agglutinate activity of
lectin kept unaltered in the presence of Ca, Mg and Mn ions. Sweet potato lectin showed strong
binding toward lactose.

Keywords: Sweet potato, lectin, purification, affinity chromatography, characterization.
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and El-Matbouli, 2005) - 5 & % B 5t 48 #n(Sharon and Lis, 1972) ~ #4712 2 'm 7 > #A85 % 5 >

M Bg L pehd B def gk T e Sk A A (Morgan et dl., 1976) ~ 34 & ki 4 &
21 4 # (Danguy et a., 2000; Shimuraet a., 2004; Uedaetal 2004) ~ fx#s 4K F ,b(EpstemetaI
1996; van de Wetering et al., 2004) ~ g 4 £ [# #(Ofek and Sharon, 1988; Mulvey et a., 2001) -
§mie 4 AW W iwre i B0 R S dIpE R 2 & & (Sharon and Lis, 2004) ; E%i& :
Hed e A e P REF IR A P(Knausand El-Matbouli, 2005) -

Z SR B R

ﬁ%%ieiﬁwgéﬁﬁﬁm}ﬁ@’L%ﬁaifﬁ&&WWﬂ’ﬁﬁ%meﬁ
Bh 14 PR3 Fapbi & 0 LR @ pE2 4 4 (glycobiology) R ekt 0 A i
ﬂﬁ?ﬁoﬁ&%&?fﬁﬁ&fﬁévmm@“ 1 mie Rk S R AR R T
Foo FAfRR >~ A EE ut&/ﬁ\ T2 EAREFY C TEALBRRIT O FEMT e 5
AF IR ,iltyfﬁfp?* ¥ %£(Sharon and Lis, 2004) & - ¥+ 5% EL'% 95 3k 0 R KR e 4p B
% guF- R {7 JV%F?HMI{%* N ﬁmpﬂ"’t’:g,.mm" e

= QI;'Q*WP‘J'
1 &4 kiR

REFST GG P2 o RS R BTV RE S I SRS T
Bvenz i d WRRRR A LEG A F o FtRBAF <) g
FRE A > %A 2T 7% E Dcdnexin L-~ P-~ C-~ |-22 Stypelectins 12 2 galectin (Dodd
and Drickamer, 2001) - # ¥ 12 galectin *2# fF R AL B 7 5 4p 02 0 #7070 i (b g4y At
B M dd F o gt eh 3@ 3% 5 dicd 4 48 (Cooper, 2002) - Galectin J»+B-2 S 45 H 5 £ 52
# % (B-galactoside-binding lectin) » %] 5 %4+ v Z £ - * ¥ % A L proto ~ chimera &
tandem-repeat % = #& 7| ik (Hirabayashi and Kasai, 1993) - H ¢ proto 3] ¢+ — H %8 (subunit)® =
77 H - pE~ 3+ yE3 % B (carbohydrate-recognition domain, CRD)» = f e 2 4 3 i 4p e H
%ﬂ" » bR i gEg A = chimera 3] 8.4 C 4% 5 #g 023 proto 4] CRD i %*‘er#r,\ v @
tandem-repeat 4| galectin P| % i 5% B CRD 8 #*71H£= « + 384 galectin £4 proto %
tandem-repeat & &) ik = 0 Arf Ftéed ¢ IR 14 48 galectin - @ galectin-1 (proto-type) £
gaectin-3 (chimera-type) €7~ 3 & A &% & % (Dunphy et al., 2002) ; © frﬁ;*g b A e gkt
224z 5~ (apoptosis) > iE A BB S~ F T B LA 0 R et hd Lo H T
PEtEs & add cAhmedeta. (2004) ez 5 4. ¢ ’}“IFL f8 galectin> # ¥ = f& % proto 3] >
@ chimera & tandem-repeat 3] & 5 — #& : G308 4" 57 2 EF2Y > FREE 0 FL L5

e i 2 &4 > @ proto 3] galectin (Drgall-L2) 1 & Szt 4 % o
2. 4 kiR
REFASAGWESP DB FRFY B EF BT IR E BT ENE A FlG

I~

oy TU'\I’}

%gmbrﬂ? HEX AP RABEHRY > LS PRAEE ALY P FTRLIEE LT
f= & (Pusztai etal., 1989)  t #t » B F» ¥V IF AP W KA Fap RS 2 - >
FAPHIL RS S SRR A LR e s R A2 43
(Peumans and Van Damme, 1995) ; F]pt A %5 < B3B3 2 BB ZehfE 6 > 5 5 A 2 vk
RS s A iﬁﬁ#@%&]ﬁﬂo% w;w*’ﬁ&%*A—HWﬁﬁﬁfég
WA e RS AR KA FhE ke B ARG EZ 0 8 £ 4 195 F Rhizobium &
Bradyrhizobiumsp.& & > 3 4 & 4 & R (Bohlool and Schmidt, 1974; Diaz et a., 1989) -

2



B E
koo el & 5 A4 ;%ﬁ?(mannose)%»rv# 14 fm,ﬁ AR A e L X o 3k (Koshte et 4.,
1990) - it - HAFHF R 4 EREZ RE B Lo l4 Ralb B m s pE o L HAES F
a-mannan R4 > 2 7 5 a-1,3 (4 L FEE S R - ﬁm‘n) B-1,3 (4= : laminaribiose) ¥ =4 “*’
r1B-1,6 (4 : gentiobiosyl groups)é;i L F R LY ORE G EFR L 4 (Coldsteinet d.,
2001; Mo et al., 2001) -

3 # ] (Helianthus tuberosus) 5t # % )3 HEmE - XHIFRLS LY BER %
Al %2 Lr BAp k155 kDa ¥ %gf]&z\ W EAr g A Mono-SE AT 0 IR B e %"‘
o Rr BSHEY W B R hREREM G A - HPATERS THER kY T
H- AFRED TV A4 e BARARINA B ehd 4 (Van Dammeet al., 1999)

. Z(Dioscorea batatas) ¥ i & F-v B 4% 0 R4 kv Fodioscorin A~ Z R &R
%4 (mannose-binding lectin) ~ & 7 pE% /;{1% . (maltose-binding lectin)f- A = % f# (chitinase) -
DioscorinA E_.L# ¢ £ 3 & chfd 3 v F 0 9 bR kv Fe50%> d 31kDa ¥ ffir= » H &
Dloscoreaalata fé L dloscorlnsA B mg-’réﬁ’i FUp B A W 5 93%% 90%- pt ¢k 5 batatas
falL & & r'/f‘ig"% i+ 8 5 20kDa o A BAp e H A 0 L G F20% ;5 &
T i & 8 # (maltose-binding lectin) » » + & 5 120kDa- i & d 66 kDa % £.[2 # 31 kDa
Y #8(DB3L, 242 amino acids) /2 st % m & & i 31 kDa ¥ 8 (DB3S, 241 amino acids) 1 &
N egd Fooied ﬁﬁ’i R R R A 74P R 5 72% (Gaidamashvili et ., 2004) -

BEARAE A b BB ARG % o b B EH) PR Apif(Barre et al., 1996;
Sharon and Lis, 2004) 4= L-typelectin £ galectin 77 CRD 7 % 4p Ir cB-sandwich % #(Dodd and
Drickamer, 2001) -

23
® %

ERB2EMATE: 15KDa 24 AT m%z%? »a? g REAT
3 )
1

=~y
1
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e 2 280 nm vk TIT 20T PBS SRS F F 3M AL PBS . MR R B AN F AL -
3. AEEFERT
2| % (U-shaped bottom) e £ ifF 4 # 4c » 50 L dr st kR 3533 it (5% ot 3 w7 R
T PBS )0 SRR e » B0 ML A 2 B A AR A RS R p B0 6 0 g
e K fﬁ- 60 4 45 :]f""if: w Rl PBS ,Q/;QB&A*{ o 5]»%;;%9%}; K%—m&$ %{F’g&—l fi‘]ﬁ;( , P

2



A 5 OF Tk & (titer) o
4. T At

-0 AT &8 Bk (20 mM Tris-HCI, pH 6.8 containing 10% SDS, 8 M urea and 5%
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Aj 3% i {7 4 47 (Laemmli, 1970) » ~ & %% 48 (resolving gel) % 48 # *4 #8 (stacking gel) 2 3 i fie "%k
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mM disodium phosphate and sodium hydroxide solution) 4 7% » ¥4 % *> 28 7 30 4 4518 >
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5-3. & -+
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NS EEkd Fo ¥ - L2 280 nm {7k L% o i SDSPAGE 4 47 » I3 - P A3

v RE A IR TR HERAERER ’fﬂi_g-}n Frdad i REE AR Y
» 54 kDa(®l2) - w5t /fz%%» F- #¢ & cha A > Soderhdl et al. (1990)d = & §
(Daucus carota)im®e 32 % ;% 4~ 4t 58kDa g & % ; @ 5 4 & (Solanumtuberosum) ] 7 3 100
kDajt# % > 5 SDSPAGE » 17 > g1 - S4kDashd-v 7> w6 23RS £EF 8 EF R

3



#%d A BAp = B AT 2 (Matsumoto et al., 1983) - H B kR E F 0 Aot ko
(Phaseolus wulgaris) » 67 kDa ~ + & # z = @ 4pF 31 kDa ¥ =~ ##(Ye et a., 2001) ; 7
(Canavalia gladiata) > 7 7 = #4p e 5 30 kDa % £ (Wong and Ng, 2005) ;: 58 kDa EspecL
(Erythrina speciosa f& + ;& # %)z =« H ~ 44 + & 5 27.6 kDa(Konozy et al., 2003); 7= 2 anti-T
AE % 5 110kDa- ¢ » 4 2 27.5kDa ¥ £ 4 % (Lotan et dl., 1975) ; 4 ¥ BanLec-1 7 3
% B 4p F 13 kDa =t H ~ %8 (Koshte et a., 1990) - % G- R H M R R E R
i 4ol r (Erythrinaindica)f - = 3022 33kDa-=t & ~ 48> m2tx 455 v = S58kDast & %
(Konozy et d., 2002) ; ¢ & (hyacinth bean; Dolichoslablab);i# & % 5 67kDa> i & ¢ 5 10~22
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30 4 44 0 122 pH 1.0 (0.1 M HCl)# pH 12.0 (0.01 M NaOH) ~ 3 /| F¥ crbJ® » & 44 19 & i<
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u % 7.0 ¥ 25~50°C (Konozy et al., 2002) -
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7 F28= & § (Daucus carota) m?s 3§ # E 4 R > w4 » 2mM CaCl, 22 MnCl, 18 > BlFE
'§ 14 50-75% (Soderhall et al., 1990) - p* *F » Especl dug i1 4 B> A1 % & Cal'er Mn™ 2
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Frg T PlRL #EM; ¥ - 2 & 0 glucose 2 mannose ER ALV ERE 200mM v & E A 4
Eie B Baom o ik F H lactose &2 galactose shig & MGE o RS EFHET B A
% glucose/mannose ~ mannose ~ D-galactose ~ N-acetylglucosamine £2 sialic acid & - (& & %
(Wong and Ng, 2005) » Wong and Ng (2005) 4 &t Canavalia gladiata % & % 4>t glucose/
mannose/rhamnose % & 1+ » {4 (Erythrina indica) & 58 kDa % & % 7| = D-galactose & — % &
(Konozy et a., 2002) > 4 & BanLec-1 /&>t mannose % & & & % (Koshte et al., 1990) » ¢ =
(hyacinth bean; Dolichos lablab) * 67 kDa# & % 7| = mannose/glucose & — 4 (Mo et al., 1999)-
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Table 1. Effect of carbohydrates on the agglutination of sweet potato lectin

Carbohydrates MIC (ng/mL)*
Lactose 0.25
D-Galactose 20
Galactosamine 150

Methyl a-galactoside 5

Methyl B-galactoside 20

Glucose NI
Mannose NI

*MIC, minimum inhibitory concentration;
NI, not inhibitory at a concentration of 200 mM.

=
&

Figure 1. Purification of sweet potato lectin by
affinity chromatography on an acid-treated
Sepharose 4B (2.6 x 20 cm) equilibrated with
PBS. After washing of unbound proteins, the
lectin was eluted with PBS containing 0.3 M
lactose a a flow rate of 1 mL/min. The
collection was 10 mL/fraction.

=
=

0.3 M Lactose

=
o
Log, of titer (10°) —a—

Absorbance at 280 nm —0—

o
=3

0 20 40 60 80 100

Fraction number

kDa

9% Figure 2. SDS-PAGE analysis of sweet potato
o & lectin. The acrylamide concentration of

- stacking and resolving gels were 3.75 and 15%,

& respectively. Lane M, protein marker of low
molecular mass calibration kit (phosphorylase
b, 94 kDa; albumin, 67 kDa; ovalbumin, 43
201 kDa;, carbonic anhydrase, 30 kDa; trypsin
inhibitor, 20.1 kDa; a-lactalbumin, 14.4 kDa);
lane L, sweet potato lectin.
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Figure 3. Thermal stability of sweet potato lectin. Figure 4. pH stability of sweet potato lectin.
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