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Purification Efficiency of a Lectin from Maackia faurie:

Chan Hyung Bae, Ju Cheol Kim, Yu Jeong Kim, Sang Gu Kim, Kwang Heum Na,
Byung Tae Park and HaHyung Kim”*
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract — We previously reported the isolation of a sialic acid-specific lectin eluted from the bark of Maackia fauriei using
alkaline buffer on a fetuin-affinity column. Application of a borate-based elution buffer in the present study increased the spe-
cific activity of purified lectin from crude protein extract by 2.6-fold, whilst only slightly decreasing the recovery by 1.13%.
The biological properties of the lectin eluted with borate buffer were the same as those of the lectin eluted with alkaline
buffer, such as in terms of the hemagglutination activity, hemagglutination inhibition activity, molecular mass, purity, and
cytotoxicity to human breast cancer cells. A prepared biotin-labeled lectin conjugate was used to investigate the binding to
various glycoproteins. Our results indicate that eluting with borate buffer is more efficient than using alkaline buffer to iso-

late the lectin adsorbed in a fetuin-affinity column.

Keywords [ lectin, Maackia fauriei, specific activity, glycoprotein
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o] £7|25E Pojzl Tl &hS- fetuin-affinity columnel] &
21732 pH 11.09] alkaline buffer® -2, FAsl] AlgAta} &
o|d o7 Astsh= d¥l MFAMaackia fauriei agglutinin)] 543
& A% RO B =R, £8)U5- f3) E" MR

o] 2] FA &8-S =017] $I8t] fetuin-affinity columnol] &2}
B guAs Feld o pH 8.02] borate buffer® ¥2]ste] 1 ¥

AT} 85 vlwslg o, A HNEE AFTEeA A3
ue Bk A 2%, Al °H1%R1],L°ﬂ gk AESAS 71
BRY r‘z:-] O dojzl ez} vwalgich. B3k MFA 2lEle] gheh

Ao 3t A3 sl sl MFAS 318H4 © 2 biotin®.
T BAF F A|gAbo] Agtel obaliayle) vkeA-S ATEiSiT)

4 4y
HElo| 22|

o £7] 2088 4°CollA 20mM Tris-HCI(pH 8.0)
400 miol| €3} 3+ % polyvinylpyrrolidone 2 g2 *7}ako] il

A gols FE3L, 4°CollA 16713 ik F 12,000 gollA 30
27 A2 Eith 4SS 045 um FHE 3 F, vl
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20 mM Tris-HCI(pH 8.0)©.% #33}3} fetuin-agarose(Sigma)=
F2AZ) affinity column(1x3cm)ol] & £ gFHoR
280 nmellA] FF=7T 00] & W7k §EAIZT S @A
2 100 mM borate buffer(pH 8.0) <+ 100 mM Na,HPO,-
NaOH(pH 11.0)% 77} 82A1A ddS Felsisit.

H7|ds

Hald dEle] x5 9 A =55 ERIsk] $13l] Laemmli
o] Wb o] w}a} 12% polyacrylamide gelS A& A719%
(sodium dodecyl sulfate-polyacrylaminde gel electrophoresis,
SDS-PAGE)S “Alaisict. Al B354 (20~250 kDa) Bio-
Radrtoll A 9lste] ARG8Tt

EHUE HE
izl Aeke- 1001, 0.01, 0.001 mg/m/e] bovine serum
albumin(Bio-Rad) ¥#E4 7 &to] Bradford el w} A

A3tk

METSEUS

de] 2ol ()15 M NaClE 2°~2V%)7}%] 3141 5 96-well U
bottom microplate(NUNC)ell 50 w4 ¥l 2%= SEA|7] Ald
ABO, E7], HE, 879 AYT 7}z 50 Wt HHAIZTE 14]
7HEQr Al 2of ¥kx|8k & 0.15 M NaCl 50 e} 2% 28+ 50 ul
ghS WRSAI7] AL tRTOE o], 4°CollA 24417 9t
A3t & FHEHow AN ERIGIIL tiZT e} H]wste]
HYT SAukSo] ol HE SANEE, FET S3Nkgo)
YojuH] = A5 FNsoE W

b

HETSH Maltts

gele] g A5oMdS 1] Slste] AETSH At
= AAsslct. gde] A8 v A ERlE HY 3
AulaeR} g = 27 0.15M NaClell 814351 A3ttt
ASAZ ARESE T, o] E FEUES 77 50 wet F'
50 e 96-well U bottom microplatee]] @il 2204 A7 &
ok WeAIZ] 3 7} wellel] 0.15M NaCl2 HEAZ 2% =7] 2
T 50 WwE W A7 9t Aol BAEtka, AAE ¥A
%2 tiz=w e v)wsigict. o] W, AT S3REEe] dojdt A
= Aa|gAdo] = Flow Feslsion, Adtkgoe] 1l
7Aolli= ASAE 3]Aste] dla) vhgAl7] 3 Btk vEgEhe
# 2-#]8l}*5 %= (minimal inhibition concentration)E T8} Ch.

ol 1 guila o W Giomaol|A FIEHATH

i T i

M ZEA
glelo] o]zl tish 5442 Al -FUUAIEMCE-7, Korean

Cell Line Bank)ell thall AAISIItE. 37°C, 5% CO°lA wlieFst
PAZAX10° cellymlell D8 FEE Dejslo] 50 ws 96 well
culture plateMunc)oll 7} F 7247} FF wljokslar Alolgli=
SA|3E 2] 182 CCK-8(Dojindo) assaylell 2Jal Alx3Ake] =
el wet Axksisict.

Z|El-biotin EFAH0|E

A E1(3mg)S 100mM phosphate buffer(pH 7.5) 2mie]
23l ¥ biotin N-hydroxysuccinimide ester(8.5 mg/m/) £
dimethylformidecl] 83l F 7}sI3ict. ALelx] 241t FF WS-
Al7]13L 50 mM glycine= 100 mM phosphate(pH 7.5) 1 mle]]
S35t 84L 71kt v1dd bioting A|A3L] SJ8le] HE

ZA1Z1 ¥ @€l biotin 570l E

T

11-2-91-S- fetuin-agarose®]]
£ Egsi9ith

Hapten Inhibition Assay

Fetuin(2 mg/m/)2 20 mM Tris-HCI(pH 8.0) 100 p/ell £-3}
= 3|43} 96-well U microplatec] 100 p/ z}z} Wi 4°Cell
A 1643 WhEAIFATE FRE 8- aspirationel] 2]8f #|As}
3 7} well Tris-HCI(pH 8.0)-0.1% Tween 20(TBST) 200
7 338 AF3IGTE 1 3 2.5% caseing E3H3H TBST 100 W
= wellell ¥ 37°CollA] 1217t BE&-A1Z] & aspiration®]] 2|3}
AAsFAL Z well2 100 W/ TBSTE 33] A& sk3ict 1 5 o
2] FEO] Fehla(0.02~2 mg/ml)yS 50 WA 7ksko] 37°CollA]
1A17F ¥RAIZ1 & aspirationel]l <&l AlASHL ZF wellS 100
TBST= 33| AlZ3sl5itt 54 S % Extravidin(Sigma) 100 ul
= 7FekaL 37°CellA] 1A7F REGAIZ] = aspirationel] 2]&l A7
&k ZF wellS 100 W/ TBSZ 33] A% ¥ ABTS(Sigma) 0.55
mg/ml €9 100 mioll Hy0, 1w 2l ZF wellell 100 w 2
& ¥ ZA| microplate readers AH8-5101 405 nmellA Z}F well
o] FAE e S8t 108 F AFHsto] 422 ik
T310] Aok Wi Al oFt FBE 9AE €%

Zo o 0@

HEIo| 22| ¥ &8 2l

HZ & A7Aee] Bud Suhr R e MFAS] A
B8-S B} =0]7] 28] fetuin-affinity columnel] 52 2
Elof ojs)] Aol g fEH0 R 228 AEsisith WA
fetuin-agarose= FZIA1Z1 columnS A28k SR)U- e o
W2 dos ATAA v|AF B2 FFERo] &s] o] ¥
A& #lsty, ARl Sa izl F FH(borate buffer,
alkaline buffer)= &FAIA Foixl ARvEETHE 747t 2Adst
Rch(Fig. 1). APl AEE BESAI7]2 208717 dojd £
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Fig. 1 - Elution profile of MFA using fetuin-affinity column chro-
matography. Arrow indicates the point elution with alkaline
(pH 11.0) (O) and borate buffer (pH 8.0) (@), respectively.

S fetuin Aol APsHA] 2 DA Eo|n, 21T EE &
& 39S 77+ 29 A AYorRE 9] ReE AlEstn
FEERES A 21~299 RAES 4 4. o5 47
F=she 98 MFA 5729 387 S3uhsT d719% 29
of <&, FHo] B 0% FAT Ay Yoj, o] £
28] MFAYS ERI5H =it

AE el sl Bradford H< o]88k] 2 @Az ¢
Wy g} S5-8-2 vl ERISIIE Borate buffers ARS8}
o] 853 B¢ T DUEEYE dojzl drle 2.30 mgel™ A
A 382 3.83°.% alkaline buffere]l 28l ¥ojzl =€l 2.98
mg, 358 49750 9H(1.13%) Aske A¥E vERdiglio,
AN 1) 24 S (specific activity)y= borate buffer]
739 32, 13.91% alkaline buffercl] 2|3 Yoix A& ukS-
16, M= 5378t 22} 20, 2,64l “d<53HI CH(Table I). ©]
i+ fetuin-affinity columnel] g} #2] ¥} j|A4] borate buffer”}
4% 9590 % alkaline bufferel] B3] 3582 2 Wgglo
H]EAo] F& MFAS did Bt 587 dhelS Ry
& dyo|t),

=
=0

s

N

[0

HElo| HETSEHS 3 STMsH
AAE Gl s 4T AN AN A, 71
of Hus An09 FAR AvHE Felsgion], HAT $4

o 0

Table I - Purification efficiency of MFA on a fetuin-affinity column

Fig. 2 - SDS-PAGE stained by silver nitrate of a lectin eluted with
borate buffer on a fetuin-affinity column. Lane 1, molecular
mass marker; lane 2, crude protein extract; lane 3, unbound
fraction from fetuin-affinity column; lane 4, Maackia fauriei
lectin without 2-mercaptoethanol; lane 5, Maackia fauriei
lectin with 2-mercaptoethanol.

Hhe AN g dEEAS B} JEs] ERlstuar AT

] 5 gzl ghg
A& gRlste] 71E8] Bagl FUs A3E dlrHdata not
shown). 53] Zt¥ A2l hovine thyroglobulin(0.48 mg/mi),
bovine submaxillary mucin(BSM)(0.32 mg/m/), fetuin(0.16 mg/
m)ellA ZgSolo] ekttt 3 2FH L ditA]l drle
543} H%sl B Mrke 9RNAS Soldew qias

WO R A2ASEE} SR Jme] tiet Solgo]
=

B|Elo] #=r&0l

Fele 98] #5259 EA%E EAs7] Yste] 12%
polyacrylamide geldollAl 7|95 AAIskal AgNO,= 34
SFAtHFig. 2). 71 A3}, wh ] N(lane 2) O ZH-E| fetuin-
affinity columnel] S-2H¥]#] ¢52 H--(lane 3)S A7 3= borate

Total protein (mg)

Recovery (%)

Hemagglutination titer Specific activity®

Crude protein extract 60
Elution with borate buffer (pH 8.0) 2.30
Elution with alkaline buffer (pH 11.0) 2.98

100 4 0.07
3.83 32 13.91
4.97 16 5.37

“Specific activity expressed as the hemagglutination titer per milligram of lectin.
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bufferel] ©J3 8= s5E AP 30kDa F2olA @
M=S ekt lane 4). ¥AR] disulfide bonde] EAjoIF-5 &
o18}7] €18l 2-mercaptoethanol@ #|2|dlo] 77]1%9% el Wl
TE IRIgH A3} FYT R|olA W=E Yelith(lane 5).

AgNO,= fAgk= 7-9-olli= YR Coomassie blueol] 2]
3 AR 1000 7HF e sl 4% EEERE &
1S 5 o & A7l gz Lojxl HEL & 98% 1%
oz Razte] disulfide bondE ZH4] ¢k ¥A13F 30 kDad] &
HAAS st Ed, S0l ¥ Z g (Resource Q,
Pharmacia)el] 23+ HPLC I E2rlE RN E @ 32 1}
ElAAt}(data not shown).

o

M| ZSN

delo] FHQkAIEe] gt S AR A7 100 pg/miolA
40.0+3.2%, 10 ug/miolH 47+16%, 1 pg/miolH 1.20.2%)
AFZAPE E3E e}, o] Axk= alkaline buffere]] 23l &
2|8l MFAS] stoll st AbE aste} fAKsE A0 o,
borate buffere]l 2J3f Lojzl 2glo] FHitA| Lol thdt AFEE
7} FAH I S RIS

SN Of| CHst Zgt

el gehuide] digt A3=S AFRIsE] $18te] biotin®
2 FA ARlS AFsta olF o] g3l MFAS} 71 3%t A
3HS 8l fetuin}e] Aol thdh A sl BFAH-S fetuin, BSM,
thyroglobulin®l] 2J3l| &R1a}3{rh(Fig. 3). 1 A7} fetuin> %

0.40 1
0.35 1
0.30 1
0.25 1
0.20 1

0.15 1

Absorbance at 405nm

0.10 1

0.05 1

0 . . . . — -
0.02 0.03 0.06 0.13 0.25 0.50 1.00 2.00

Concentration(mg/ml) of glycoproteins

Fig. 3 - Inhibition on the binding of fetuin and biotin-labeled MFA.

Control, (O); thyroglobulin, (H); fetuin, (@); and BSM,
(&) '

2 H7F w571 wobddl wet F3=rt 2Aaste fetuind}
MFAS®}e] RES-S Aalighe gRlsl3iem], BSM#} thyroglobulin
E A9 558 59 nEE AaEs Ids8int. 53] vlw
7 1§54 = fetuin, thyroglobulin>BSM, A% EoA =
BSM>fetuin>thyroglobulin®] =22 Aajgrs gRlsioLt 4
S Aslishs dlells & Ae7t Sl 292 YERtos] MFA
7F AlgAte] AekE iy Agshe As gRlsit

&

rfu

Fetuin-affinity columnel] &€ &v)uby f 2"l MFA:
AuHAR] affinity column®] €%371%1 hapten, acidic(pH 2~4)
buffer, 0.1 M EDTAE?} Selxl= A3 §&o] < Ho| 25<%
alkaline buffer® % §Z33 01, & A7l oJ8) MFAS &
ke Bk 282Q 85 ¢S RIS &, 9
4 BigS 4o F 9l 7ksAe] e 71E9) alkaline
bufferel] 2]&] #2]dh= -2t} borate bufferol] 2Jal Aozl
7397} columnell F34 €19 35-g2] & wsiglo] v]EA
T f Hol s A}, - lectin-affinity columnell &
1 22lugS £5217]150 borate buffers A o)7h B
=1 glen, o= Selugd delzte] s Wlsks 4
A o] g3 Aoz g4 o MU B i o2 o
o2 g FEjsh=d| 2 83lo] deo Ao &S FX5t
£ MFAS 5820 & 4 A =AUk o]FA Lol
MFAE 71E8] el oJsl Lozl vist o] AET-§3RES,
HAY7-SH AN, EAlgo] T3 EAYS IRl o,
MFAS] getaizlo) ofgt AgeS RISt =3 Al {1
SAE g MEEALS YER HR o g S] EA4do] fX]H
T A2 BRI $HE, FuA digt A e I
J= TFAICIE MFA A& &R Hdh

MFA= Akt Adehs 547 1 3l o= gofst
ATl E8E & 9o, dAlls 5% 2ejudel uis 2
Az} dele] 23 EAS AT Sl A SAE B
A|@AE ZFA 0| EolX Al of| o] g 216100 st A3 2}
£ IRk ATE FPstx it
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