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Abstract—L-PHA, a lectin having lymphoagglutinating activity but devoid of erythroagglutinability
which is contained in Korean white kidney bean (Phaseolus vulgaris L.), was isolated and purified through
several techniques such as ion exchange chromatography, hydroxyapatite column and affinity chromato-
graphy. Purified L-PHA was identified as a single band by polyacrylamide disc gel electrophoresis. The
molecular weight of the L-PHA was estimated about 125,000 daltons by polyacrylamide gel electrophoresis
and it was turned out having one subunit (probably dimer of the Yachnin’s model) of Mr~60,000.

Immunochemical studies also tried and these results reconfirmed the purity of this L-PHA.
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N-acetyl-D-galactosamine, N-acetyl-D-glucosamine%§-2 Junsei, Tokyo Kasei, Shinyo Chemicals
mol A, e R EF A 4dF RAEL WA EHIA

L-PHA Lectin®| &Rt 2! #8—1) Crude lectin @ EL-, L-PHAZQ] pfte H 159} o]
fEsta e

2) Affinity chromatographys] 2& L-PHA lectin®] #5i#; DEAE Sephadex A-50 column}
hydroxyapatite columng Ax ¥ H= ¥ L-PHA (CL-PHA)%E collogion bag SM 132, 000
(Sartorius Membrane Filter Co.) 2.2 #5471 3, starting buffer (0.15M NaCl&7% 1mM pho-
sphate buffer, pH 7.0) 2 ##7A 7] t+&, Con A-Sepharose® FiFslo] A& Koz v
55l v}, starting buffer® ZEg§A 7 columnel sampled HAAZ ¥, A starting bufferz
columng 4 #3te] LI fraction (LI-PHA)-¢ 93, 0.15M NaClz} 0. 1M mannose® 47438 5mM
glycine-HCI buffer (pH 3.0)% #HA#A LII fraction (LII-PHA)E o F4 0. 15M NaClz
BITAZ T BEAA 3 e d8 7K KRl FIRstA

L-PHA Lectin®| 73 —1) Agglutinating Activity Test; &9] degjgtAloA 42 & fraction
o Tate] EEELO whab 2 FEE: (Serial 2-fold dilution method) &2 KEETIE HE S
o}, JFiliEkE human blood A typeE, lymphocyter AHA®™Weh e Fkoz FHEE mouse
spleen lymphocyteZ FIF 3l ot

2) Polyacrylamide disc gel electrophoresis (PAGE); Davis%1? 9] Jighol whe} 7.5% polyacry-
lamide gel-&- MR-

L-PHA Lectin®] 47 B B —HMW calibration kits ZFFo 2 3to] A} A2 HELe
2 EHstg or] L-PHAS subunite] 9} HT8-< WES7) $1te] Laemmli’s™ discontinuous
buffer system= FF3} At Separating gele] BEFE 12.5%% stgler, EEFFozE HMW &
LMW calibration kitZ FIFE3lg . kite} sample gelo] A-23}7] FAof sodium dodecyl sulfate
(SDS, 2.59) ¢} -mercaptoethanol (%)% Hol 100°Cel 4 547 7Hedahel kA 2k

L-PHA Lectino| &84 Bige—Affinity chromatographye] 4] 4Hgst F fractiond £4& 2
wlele] Evle] AEYS 2L Hiko T A immunizationA 73z R H£pE antiserum
o s#gste], Ouchterlony® ] two-dimensional double diffusion Jjpzo 2 of2}7}#] lectine] =3t
o EEIG T

L-PHA LectinD} 3E2I0| BIR—D HHERRE » A& HE ¥E: ks LII-PHAS| o
#}o] D-galactose, D-mannose, L-fucose, N-acetylneuraminic acid, N-acetyl-D-galactosamine,
N-acetyl-D-glucosaminest o] ##3} mouse spleen lymphocyte® Fifsle] Axn¥ e & HELZ

J. Pharm. Soc. Korea



L-PHA =¥ 141

sk 9 o
2) WS W LI-PHA| Fifeshe M2 TE#st7l $1a) 4295k ko] paper partion chro-

matography ¢} anthrone test® B jist sl ot

EEBERRIEEER

L-PHA Lectin®| $#, %8 2 8 1) Crude L-PHA Lectin®] 4r#f 2 M3: Crude
Lectine DEAE Sephadex A-50 columno| %347 1 % fraction (0.05M, 0.1M, 0.2M, 1M
NaClyrh 0.2M fractione] Wi S} fGiko] 7b4 s@stA| viebto = 2 (Fig. | & Table 1),# o] &
#4E, FEHTA A hydroxyapatite columne] JEAAZ ek o] columnof A = # fractionrr 0.05
M=} 0.3M fraction® erythrocytes} lymphocyte ® 58 #i#EA 7]+ EL-PHAS RAH Aol v
&, 0.1M fractione- lymphocyteut& #it#4 7] L-PHAZ #I8]= glc}(Fig. 1 & Table I).7®

=

28]} o] L-PHAZ PAGEslg < o 3712 band (Fig. 30 & veboma ghivkst=] B3 2o

I White kidney beans]

salt fractionation
If)r'ude lectinsl 2.0 °
Q
a M
T - 1.0
o
Lof 2 - : 0.2
LEAE Gorhudox A-50 = - 0.1
0.05
s e > PR Y
Lor Fraction No .
| Iij/dr‘i)x%:watitel § AL
e — e e s M
s L ;
0.5p S S U Bk
< [ 1 . P 0.1
"r“L'L\I 0.0
Croat (~o) / 5
. s [y IS [l
1 Fragtion No
0.2
5 H
e P
If AAAAA A=Donnarose 2
|« LII 7.0
%_____..____.____._. ﬁ
Vit el
£
-
———— 3.0
I I | Loz

Fraction No .

Fig. 1—Isolation and purification of L-PHA lectin.
E: Erythroagglutination L: Lymphoagglutination.
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Table I—Stages in the purification of the lectins from W.K.B.

. . Agglutination* The No. of bands
Various steps lectins - — in PAGE
Erythrocytes Lymphocytes
Crude extract 4096
DEAE Sephadex 0. 05M 64
A-50 [ 0.10M 512
ion-exchange l 0. 20M 512
chromatography 1. 00M 128
Hydroxyapatite 0.05M 1 256 5
0.10M 0 512 3
chromatography 0. 30M 256 512 2
Con A-Sepharose L1 0 4 3
affinity {
chromatography L1 0 8 1

* Numbers from 0 to 4096 indicates the activity of agglutination by serial two fold dilution method.
Agglutination is defined as the reciprocal of the dilution endpoint.

2 AP gt o] o & REEs Ao
2) Affinity Chromatographyo] ¢}t L-PHA Lectin®] 58 2 #%%8: Crude L-PHA lecting
Con A-Sepharose columne] £ 3 A# Fig. 29} 742 &R E A9l pH 7.0004 =l LI-PHA

Atsoriance 0o

ph gradient

fraction Ne,

Fig. 2—Affinity chromatography on Con A-Sepharose of 100 Fig. 3—Polyacrylamide disc gel electropho-

mM fraction eluted from the hydroxyapatite. (column resis of various lectins using 7.5
size: 2.4x%13, fraction volume: 4.5ml, flow rate: 9ml/ % separating gel.

hour). Elution of the column with 0. 15M NaCl, 1mM 1: CL(crude lectin), 0.1M frac-
phosphate buffer (pH 7.0) (LI) and then with 0.5M tion of hydroxyapatite column.
NaCl, 5mM glycine-HCl buffer, 0. 1M mannose (pH 2: LI-PHA lectin.

3.0) (LID. 3. LII-PHA lectin.
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band (Fig. 3)& vbebiie] #8, pH 3.0014 Jii®l LII-PHAL:, dialysisA|# pHE 239
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Fig. 4—left: Polyacrylamide disc gel electrophoresis of LII and HMW calibration kit using 7.5%
separating gel.
1: HMW calibration kit.
2: LII-PHA lectin.
3: HMW calibration kit and LII-PHA lectin.
right: Determination of molecular weight of LII by PAGE with kit. Standard proteins used
were HMW calibration kits of Pharmacia Fine Chemicals.

A Thyroglobulin (669, 000) B: Ferritin (440, 000)
C: Catalase (232, 000) D: Lactase dehydrogenase (140, 000)
E : Albumin (67, 000) 0. LII
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Fig. 5— left: SDS-polyacrylamide disc gel electrophoresis of LII and HMW calibration kit using
12. 5% separating gel.
1: HMW Calibration kit.
2: HMW Calibration kit and LII-PHA lectin.
3: LII-PHA lectin
right: Determination of molecular weight of LII by SDS-PAGE. The method of Laemmli
was used. Standard proteins used were HMW calibration kits of Pharmacia Fine

Chemicals.

A Thyroglobulin (330, 000) B: Bovine serum albumin (67, 000)
C: Catalase (60, 000) D: Lactase dehydrogenase (36, 000)
E: Ferritin (18, 500) O: LII

FR(Fig. 6), 2 5FEL 59,500 daltonse 2 HEFES &6, o] HMW calibration kito} 37
SDS-PAGE3t #5589} 79 —33lgch. o #S< 5223 LIIPHASY 4TEael 125, 000 daltons
(Fig. 4)# vl2s % o, Yachnin model'~? 9| tetramers}, monomers} o}yl dimerz SrEkE A
25 #EmdE 4 ol

L-PHA Lectin®| RgBay0l Wot—LIzt LII antiserumS of g 74x whAlol A s ks
lectin®} immunodiffusiondt #ERE= Fig. 758 7gtcd. o)« LI antiserume #| lectin, ¥l L-
PHA, LI-PHAS} = %4 3~4719] band% }e}y 3, LII-PHA9= LI-LI precipitin bandh 2}
Shtsl b g el dvtE g band$ iEbsi o), LII antiserume LI-, LII-PHAS} 3t 7)<
A2 whtE band® WRSF o, oA BE antigenshi band® BESA @oroh o 24
LI-PHAej &= LII-PHA~} #3817 sl, LII-PHAY: Rijsepo = fikestel 31} antigeno 2 {E
Agte] st zEa o] MiEE Ard 59 RS E —%Ycth

=8t antibodyo] HEREA S} TEMEIIRIS dotv Al BEAES ] A9 M (pre-LI serum) 3}
ZEAST MY Aosted A 1M (post-LI serum) o 2 LI antigens} immunodiffusion&
MEsteiet. . #5R (Fig. 8), pre-LI serumeoi 4] & antibodye] 7S ##E 4 g9l ok post-LI
serumof| A = antibody] fFfE7} W= Qlem s, LI-PHAo] 9ls) 4= antibody: 370 9 71|
£ el FEES ¢ 4 gl

L-PHA LectinD} $%E2t2 BR 1 Bl a8 HeE R HB®se Lo $a)o] BGHD
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Fig. 6— left: SDS-polyacrylamide disc gel electrophoresis of LII and LMW calibration kit using
12. 5% separating gel.
1. LII-PHA Lectins.

2: LMW Calibration kit.
right: Determination of molecular weight of LII by SDS-PAGE. The method Laemmli

was used. Standard proteins used were LMW calibration kits of Pharmacia Fine

Chemicals.

A Phosphorylase b (94, 000) B: Bovine serum albumin (67, 000)
C: Ovalbumin (43, 000) D: Carbonic anhydrase (30, 000)
E: Trypsin inhibitor (20, 100) F: Lactalbumin (14, 400)

O: LI
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1. @RE 9% 74T Phaseolus vulgarisZ ¥ ion exchange chromatography2} hydroxy-
apatite column =2 3. affinity chromatography %2l i KR FiEe S-8he] #orEHENN
A L-PHAE o4& 4 3t
9. o] L-PHAE A7| o 5ol ol fkest HmE= A8I= 3
3. FEL 125,000 daltonso & HEsg= 9lch. 3 SDS-polyacrylamide gel electrophoresis #&
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(Fig. 7» {Fig. 8
Fig. 7—Two dimensional double immunodiffusion patterns of LI (left) and LII (right) antiserum

against various lectins of W.K.B.
center well: L-1 & L-II antiserum of rabbit.

1 . Crude lectin, 0.2M fraction of DEAE Sephadex A-50 column.
2 ? Crude L, 0.1M fraction of hydroxyapatite column.
3 LI-PHA lectin. 4 : LII-PHA lectin.
5 Crude EL, 0.3M fraction of hydroxyapatite column.
6 . L isolated from crude EL.
Fig. 8—Two dimensional double immunodiffusion patterns of LI-PHA lectin against various
antisera.
center well . LI-PHA lectin.
1 ! preimmune serum, that is the serum of rabbit before LI-PHA lectin in-

jection.
2 and 3 : antisera of LI-PHA lectin.
4 and 5 . antisera of LII-PHA lectin.
6 . postimmune serum, that is the antiserum of rabbit 3 months after immuni-

zation with LI-PHA.

# o] L-PHA%: 60,000 daltonse] & 7§9] subunit® i}e}yto =% o] Yachnin model'~2 2]
monomerz} o}yl dimer® KK = ozt 4l 7bg o}

4. RGHLBr oz L-PHAYL #iyrsto] #1859 HEBKERSY A4S L-PHA antibody: 4
B3] SHFAGAL A HiEs] ook
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