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Immunostimulating Lectins from Marine Natural Products:

Characteristics of the MLA-I,

MLA-IT and MLA-III

See Ryun Chung’, Jang Hwan Kim and Kyung Hee Jeune*

College of Pharmacy, Yeungnam University, Gyongsan 712-749, Korea
*College of Seience, Yeungnam University, Gyongsan 712-749, Korea

Abstract—Three new lectins, MLA-1. MLA-Il and MLA-IIl. have been isolated and purified from the hemo-
lymph of Meretrix lusoria and reported previously. Biophysicochemical characteristics were in-
vestigated with these three MLA lectins.The MLA lectins agglutinated human erythrocytes non-
specifically and proved as D-galactose group carbohydrate specific. Molecular weight of MLA-, 1l and 1l
were estimated to be 330, 500 and 310KD, respectively. by gel filtration on Sepharose CL-6B column.
On SDS-polyacrylamide gel electrophoresis, MLA-1 was dissociated into a single subunit of 42KD. MLA-
Il was into the twelve subunits of 46, 32. 30, 28, 25, 23. 22, 20. 19. 16. 15, and 14KD, and MLA-Ill was into
the two subunits of 72 and 44KD. The pl of MLA-L. 1I. Il were 4.0, 4.9 and 5.0. Amino acid analysis re-
vealed a high contents of acidic and hydroxy amino acids. and a paucity of sulfur containing amino a-

cids. Proline was not contained in MLA-L

Keywords [] Lectins, MLA-l. MLA-lI. MLA-TIl. Hemolymph of Meretrix lusoria, Biophysicochemical pro-
perties, Immunostimulants, Marine natural products.

el (lectins) o) Thebet g Belshops 54 9
o] 93} HolH oz Aget. Holw 27 o) el
o AYHHE 7125 ek Aol 71Qlske | olsh

& JAg o §3tel YU PRYT 2 R Px
F. AR, AEie. vIgEe Bl Y4
T oFEEEHEA) A7 WGy A8 R 9o A9
ol olgakm glov| i 38714 Almaka gk

r&n‘lm:i:i_rm

o|H: Mg|EAo| EEI B2 el iy 2
ANE 1 FME 27 (eguminosae) A Eo N
2 A7 goy vAE HAFFE THFEETES
EH"Lwi g AFE Al oj2a it} olE F F
ASEE Ao gt A3E AEEd 190249
19033 Noguchi’t F FF<el #2tH. horseshoe
B ool w3k i o] ARlAR

243

crab Limulus polyphemus<} american lobster Ho-
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Veneridae(H @7 ol  Fab= Aolly wigzsp
(Meretrix lusoria) 2 RE] AR ' P9} e o o
At

Al9f - Electrophoresis M.W. calibration kit.
Gel filtration M.W. calibration kit Pharmacia
Fine Chemicals(Uppsala. Sweden)oll*, Bio-Gel
P-1502 Bio-Rad Lab. (Richmond, CA.. USA)?ll
A], carbohydrates(44%&) &< Sigma Chemical
Co.(St. Louis, Mo., USA)ol| A, 7|} U5k AJok2 A]
FoX P EFEFE ARESIATT

7171 - A3l AHg-3 2 7171 High speed cen-
trifuge : Hitachi (Hitachi koki Co. Ltd.), Japan:
Fraction collector : ISCO (Lincoln, USA); Spec-
trophotometer : Perkin Elmer, USA & Hitachi
Model 200-20. Japan: Freeze-Dryer : DURA-
DRY (FTS System, Inc.): Electrophoresis ap-~
paratus : LKB 2001: Vertical
system, Sweden: Electrofocusing appa-ratus :
LKB 2117-004 Multiphor II. Sweden 5211t}

g BOIM-AH¥E+8HY AHslgws Ravind-
ranath 579 Wy $83te) 4HU(hemaggluti-
nation unit)¢] &3 =& el lectin 402 4
AlEHET. 2 g9 (100 mM., 33uD-2 microtit—
er plate*lA PBS(phosphate buffered saline)®
2uf= 3| M e & 7t welloll ARG (33u) S 7}ata
kAl 3% AP T &4 (33u) e YAch Foll gk 2y
T3 M az= 4HU A+ EE s A
e T U 4w FEER HASA T

pHS| 295k - MLA lectins® pH 2.2~12.0 899
buffer2 4ColA] 2AI17F FoF FA94]7] & pH 7 400 A
ol Sl el 48 2AVSHTE o] uf bufferys 25
mM glycine-HC1 buffer (pH 2.2), sodium citrate
buffer (pH 3.3. pH 4.0), sodium acetate buffer
(pH 5.0). phosphate buffer (pH 6.0, pH 7.0).
Tris-HCI buffer(pH 8.0. pH 9.0). glycine-NaOH
buffer (pH 10.0, pH 10.6), Na,HPO,~NaOH buff-
er (pH 12.0) 5& AMHg-8sich

29| A& - MLA lectinsg 0~70C2] 2%olA
30%7F water batholl4] incubationd %, FA] ice
bath® A3l o}& Hololi= lectin 4 =AM
=3

#X12k £ - (1) SDS-polyacrylamide gel elec-

Electrophoresis

trophoresis : SDS-PAGEY Laemmli$} King''#
9} discontinuous buffer system< & AA|3H31c}.
Z. stacking gel¥ separating gel Z+Z} 3%, 10%
polyacrylamide gelZ &8]31%13L, sampled stan-
dard protein® SDS$} 2-mercaptoethanolg z+zt
2%. 5% 7¥sted 100ColA 587 A3l dena-
turation*|Zt}.  Electrophoresist 75 mA/slab®]
AFZ bAIZE <t A 2 tracking dye®t H4
< AR PAGES 2] &ttt Standard pro-
tein2 %+ high molecular Kit : thyroglobulin
(669,000), ferritin (440.000) catalase (232,000),
lactose dehydrogenase (140.000), bovine serum
albumin (67.000)2 low molecular kit : phos-
phorylase b (94,000), bovine serum albumin (67,
000). ovalbumin (43.000), carbonic anhydrase
(30.000). soybean trypsin inhibitor (14.400)% A}
£33t

(2) Gel filtration : Lectin®] ¥Ab#-2 9] SDS-
PAGEH ©] 9o, Andrews' ¢} Locascio'® 5] W
o] 9%t Sepharose CL-6B gel filtration column
chromatography2 % Z434th. Sepharose CL-
6B column (1.6x90 cm)-& 0.1 M NaCl& &3t 50
mM Tris-HCl buffer2 H&¥ A2 % blue dextran
(M.W. 2,000,000)-& &3AA void volume (Vo)&
-84tk 1 vk standard protein kit columnoll
Fdsle] Ztzhe) elution volume (Ve)& -3k
standard calibration plot& 23 & MLA lec-
tins& 272} F43hed elution volume & MLA lec-
tins®] EAlgE Z3438 vt Standard protein kit
2+ thyroglobulin(669.000). ferritin(440,000), catalase
(232.000), aldolase (158.000)& AH&-3}R3T}.

CHYZIS2F BAM - Bovine serum albuming #
Foz dte] Lowry 579 Wi o chl A se
st

SHE &3 -MLA lectins® 3% %42 pH

3.5~9.59] analytical LKB Ampholine polyacry-

Heo ey

lamide gel plate 441 LKB multiphor system'
£ o83t AAIEE 2™, MLA lectins (MLA-T, 11,
D2 1% glycine -&HollA AT & A&t
Gel plate®] pH gradient® surface pH electrode®
#2438 & PAG(polyacrylamide gel) plate& fix-
ing(57.5g trichloroacetic acid+17.25g sul-
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phosalicylic acid in 500 m! distilled water). stain-
ing (0.46 g coomassie brilliant blue R-250 in des—
taining solution), destaining (500 m! ethanol +
160 m! acetic acid in 2 I distilled water) 8ttt

olo|‘cat BM - el A)252 Simpson 579 W
Hoz 7RI AIAY. Y 2 mgd nitrogen gase
A g sealed tubeollA 0.2% tryptamined 73
4N-methanesulfonic acid 1mig} &4 115C)A
22717 &9t ZrEREA AT R AHE S glass
filter®= o #}3+ ¥ 3 5N-NaOH 1 m/& %33 1},
A} E5,2 MRS vacuum evaporator® &
217}, ©]& loading buffer (0.2 M sodium citrate
buffer., pH 2.2) 1 miol < millipore (0.2 pm)&
E32]7) 3 cation exchange column: Integrator
Recorderg %% LKB 4150 ALPHA amino acid
analyzer® o}u| At 24 9} 3Hakg BAisbdoh ™

oEt2F BM - Qlucose® ¥FE 02 3] phenol-
sulfuric acid W™ o.2 F4 sk},

d o

o BMO|M - dEle] B4 F /1S 558 2 5ol &
gelsty] A8l 45% 9 BRE o2 MLAY A&+
248 A8 A¥e 3 Az Table 13 Zoich
MLA-I2 D-fucose. L-arabinose, D-galacturonic
acid, D-glucuronic acidoll 2|3} 25 mMellA 4 HU ¢
ey g3 o] eAd] AP oH D-xylose. D-
galactosamine, D-glucosamine. melibioseol 2|3
A 50mMalA AUtk MLA-TIv= D-fucose.
D-glucosamine, N-acetylgalactosamine, N-a-
cetylyglucosamine®] 218l 6.1 mMolA 4 HU9| #
g7 ¢ delo) &3 AaiE ™. melibioseol £l

o ofl

o

25 mMedllA, D-galactosamine. D-galactose, 1,
arabinose, D-galacturonic acidel ¢l&|X% 50
mMoil A} A3 =l9dvt.

MLA-III¥ D-galacturonic acid®l &3] 3.1 mM

oM 4 HU H&85 &350 hda] Aaj=den. D-
galactosamine®] 2l&ll 25 mM oA Aall@ o] Yol

o D-galactose, D-fucose. D-arabinose, D-
glucosamine®l &M= 50 mMollA] A& de] ¢
ofpr}, o4tz e Anti AWEy 3% MLA &
5 Drgalactose group?] 2ol 2|8 AHsi# o] Ao
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Table I—Correlation between pyranose ring struc-
tures and the inhibition of hemagglutina-
bility of MLA lectins

Minimum
concentration (mM])
competely inhibi-ting

Types Carbohydrates 4 hemagglutinating

MLA-T MLA-TT MLA-IIT

I L-Galactose >100 > 100 > 100
L-Fucose > 100 > 100 > 100

f< ’>D -Arabinose > 100 > 100 > 100
D-Fructose > 100 ) 100 > 100

1 ° D-Galactose > 100 50 50
D-Fucose 25 6.1 50

Q L-Arabinose 25 50 50
D-Galacturonic acid 25 50 3.1

1 D-Glucose > 100 > 100 > 100
D-Xylose 50 ) 100 > 100
[D-Glucuronic acid 25 50 50
D-Sorbose > 100 > 100 > 100

v L-Glucose > 100 > 100 > 100
< |> ~Sorbose > 100 > 100 > 100
L-Xylose > 100 > 100 > 100

\Y L-Lyxose > 100 > 100 » 100
< > [.-Mannose > 100 > 100 > 100
I.-Rhamnosc > 100 > 100 > 100

VI D-Mannose > 100 > 100 > 100
‘ |>D Lyxose > 100 > 100 > 100
VIl D-Ribose » 100 > 100 > 100
D-Galactosamine 50 50 25
D-Glucosamine 50 6.1 50

Gal NAc > 100 6.1 > 100

Glu NAc > 100 6.1 >100

Melibiose 50 25 100

Others™ > 100 > 100

*The classification is based on C2, C3 and C4 con-
figuration from Sakakibara et al. (1985)™".

(a): N-acetylneuraminic acid. methy-a-D-galactopy-
ranoside, methyl-B-D-galactopyranoside. methy-o-1)>-
glucopyranoside. methy-B-D-glucopyranoside, phenyl-
B-D-galactoside, phenyl-a-D-glucoside, phenyl-B-D-
glucoside. cellibiose, gentibiose. lactose. lactobionic acid,
lacturose, maltose. melizitose, raffinose. sta-chyose,
sucrose. trehalose. (b): Showing no inhibition at more
than 100 mM.

wou amine 718 7HAla i @ell osiM s A sl
ato] dojytrt.

pHO| H&-pH ¥sfol whz MLA #xle] A&7
S %}‘—— F]g 13 Z9kth MLA #gle] 3y
T2AAL pH 6~9 Wl = gatd et o1 o]
ahip 1 01*P°1M~ gio] FA3] Ao rns
MLA 88l1.& pHoll £er4d 8k 212 & 5= QUh.

2509| HE- MLA =gl 94‘%1 ol Hg-+g 3
o] Waki= Fig 29} gohh MLA-I= 55T, MLA-
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Fig. 1—Stability of MLA lectins at different pH.The
purified MLA lectins were incubated in buff-
ers at different pH (2.2~12.0) for 2hr at 4T
and the remaining activity was deter-
mined. MLA-1, (@—@®): MLA-II, (A—A):
MLA-II, (@—uw),

II= 45T, MLA-TII+= 65Tl &4o] A8 A~A3)
o ol EFFEE & AU

#X12F £3 - (1) SDS-polyacrylamide disc gel
electrophoresisell 23 ®x}aF MLA #¥l9] gsu-
bunit®] F2t#E £43517] #18t SDS-PAGEE 4
A8t Figs. 3. 4, 59 & A4 409 LMW
HMW calibration kit$} 37 %71 1.5 mm¢ slab
geldlA SDS-PAGE3IES W, MLA-IS &z
42,0002 87112] EY g 7|9 subunit® A4 H0i 3l
o™, MLA-II® #x&e] 46,000, 32.000, 30,000,
28,000, 25,000, 23.000, 22,000. 20,000, 19,000,
16,000, 15,000. 14,000%! 1270¢] subunit® A ¥
heterogenousgt BAL=Z Ex131H, MLA-TI= #2}2
] 72.000, 44.000%1 2709} subunit® T4 =] &
£ 74T 7 Uk

(2) Gel filtrationol| ©lgt ¥-z}gk  MLA dglo] &
AF-g =437 ¢8te] Sepharose CL-6B column
£ |83t gel filtrationd A#}E standard pro-
tein® 2 ¥¥ A& calibration ploto 2% B2}k
& £4898 o MLA-T lectin® 330, MLA-II lec~
tin< 500.000. MLA-III lectin< 310,0002.2 F4 5]
A Figs. 6. 7. 8).

SHF-MLA g=le] FHHL pH 35~959]
LKB Ampholine polyacrylamide gel’dollA iso-

8o
601

404

L

0 10 20 30 a0 50 60
TEMPERATURE ( °C)
Fig. 2— Effect of temperature on MLA lectins activity.
The purified MLA lectins were incubated at
different temperature for 30 min. After im-
mediate cooling in an ice bath, the remaining
activity was determined. MLA-I, (e—e):
MLA-TI, (A—aA): MLA-TII. (w—ua),

RESIDUAL ACTIVITY (%)

electrofocusing3d+ 23 Fig. 99} ztc}. MLA-19) %
HAE2 4.0, MLA-TI= 4.9, MLA-TIIE= 5.00.2 s
Ao} o] AR 3% MLAE v|wsiey MLA-To]
7F¥ acidicdt lectino]ll.em, MLA-II9F MLA-IIS]
pl& AR Aoz v F ),

Ofjicdt 84 - MLA d¥ 9] olm| it 248 oo}
27) 98 £48 A9 Table 118 2t} MLAT &
A2 A obv]2ke] aspartic acid, glutamic acid
g wo] gfata Ao D3t Olinkage & 5 Y
o} %4kl serine® threonines ol f3tx U
o} 3 F7)4 obo| Akl arginine R histidine, 2
g1 sulfurg g3 ot =4k methionine & 4 &
Fisla Sith MLA-TI= MLA-I3 f-AFSHA] Ak
o] =4kl aspartic acid, glutamic acid® o] ¥
Fratal AR eH, F71A ol ke 2% Fhata 9l
Ak, &k Eol3lA prolined ki UA gttt
MLA-TIT A A opn)ibs @ol gf3la glle
W, 714 obElabe 2% gHEELT AT

olgl A= ol 3% AW pl7l 4.0~5.09) 23
o x5S o F ATk £F @} O-linkage= &
I F A¥ o)k serine, threonine?71& &
o] &f-3tit A2 N-linkageE & % 9+ aspa-
ragine®= th& 33laL Qe RO E Hol IS -3t
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18.5KD 14.4KD— I Bk E
14.4KD—
L
A B C
A B C Fig. 4— SDS-polyacrylamide gel electrophoretic pat-

Fig. 3—SDS-polyacrylamide gel electrophoretic pat-
tern of the MLA-T lectin. Lane A, Low M.W.
kit: B. High M.W.kit: C. MLA-I. 1. Thy-
roglobulin  (330.000): 2, Ferritin(half unit)
(220.000): 3. Phosphorylase b (94,000).4, Al-
bumin (67.000): 5, Catalase (60,000): 6, O-
valbumin(43,000): 7, Lactate dehydroge-
nase (36.000): 8. Carbonic anhydrase (30.000):
9. Trypsin inhibitor (20,100): 10, Fer-
ritin (18,500): 11, a-Lactalbumin (14.400).

2%

glycoprotein®-& 5% ATt

o EE8F ¥ -Phenol sulfuric acid method=
MLA lectins®] @ #38 dol Az} MLA-IZ
10.4%, MLA-1I+= 9.1%. MLA-III< 12.6%9] neu-
tral sugarg 73t glycoprotein 2 2 815 %
&

2

B oot A= w2 o) Meretrix lusoria #)4 © F’_—‘%
B 3% f@El(MLA-L [, IIDE oJ87kA] gges &
2] g AR’ P oloy o]F 3% widt 3% e
sleld B4 58 stk

olg 3%¢ EAEe SDS-electrophoresis A3

MLA-T& &2tk 42KDS) 170€] subunit® 744 & o]
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tern of the MLA-II lectin. Lane A. Low M.W.
kit: B. High M.Wkit: C, MLA-II. 1. Thy-
roglobulin  (330.000): 2. Ferritin(half unit)
(220.000): 3. Phosphorylase b(94.000): 4. Al-
bumin(67.000): 5, Catalase(60,000): 6, Oval-
bumin(43.000): 7, Lactate dehydroge-
nasc(36,000): 8. Carbonic anhydrase(30,000):
9. Trypsin inhibitor(20.100):10. Ferri-
tin (18,500): 11, a-Lactalbumin (14.400).

U en, MLA-II= 46KD, 32KD, 30KD. 28KD,
25KD, 23KD.20KD, 19KD. 16KD, 15KD. 14KDg?]

heterogeneousdt 12719 subunits® 48 mul-
timericd S E 2 FAH Ao, MLA-T= &2+
o] 72KD. 44KD<S1 2702 subunits® 7458 AL

~::

FAHACE ofeigt A FHIF-FEQ A Hofi=
ojg&H ol lectinsol &3 subunit7t 1A £
Hob= o) TFA]'S}ME}-Q =

£ olEel A

. &
o =2

=437] 93l
Sepharose CL-6B column 2= gel filtrationdt 23}
MLA-1. 11, IIIi= Zzpzt zbeke] 330KD. 500KD.
310KDS]] A= 2 s Ak, o3 Aot

g o] AREA dH=

native

}-_%L/d»‘

= A5t Vasta 9
Marchalonis” ¢] ®.119} F-AFslSich.
ol 2 AuE T B MLA-T2 #3h3

o] 42KD¢! 8742l subunitsi 4% octomeri,
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14.4KD—
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Fig. 5— SDS-polyacrylamide gel electrophoretic pat-
tern of the MLA-IIT lectin. Lane A, Low M.W.
kit: B. High M.Wkit: C, MLA-III. 1, Thy-
roglobulin(330.000): 2. Ferritin(half unit)(220.
000): 3. Phosphorylase b(94.000): 4, Al-
bumin(67.000): 5. Catalase(60.000): 6, O-
valbumin(43.000): 7. Lactate dehydroge-
nase (36.000): 8. Carbonicanhydrase(30,000):
9. Trypsin inhibitor(20.100): 10, Ferritin(18,
500): 11, a-Lactalbumin(14.400).

MLA-IT #9e Baiare] 46KD. 32KD, 30KD.
28KD. 25KD. 23KD. 20KD. 19KD, 16KD. 15KD.
14KDS) 1270¢] subunits® TAE heterogeneous
3l Ao 2 MLA-II = 72KD, 44KD9! 2789] su-
bunits® A4 H Ao R =4 ¥

o)l A= ulohgetw b Limulus polyphemus )
¥l limuline] 500KDoZ oje] EAgs vehde
1270¢] polypeptide chains©.2 48 A% nihayd
Al Anthocidaris crassispina Ao Heleo] Hajako]
13KD¢F 26KDS! F719] subunits® 4% 300KD
2= A* WA Halocynthia roretzi Ao #El& gu-
bunit #xpeke] 28KDeolw Fi-abaFe] 500KDeEk=
AP A7y 27 Megabalanus rosa AR 2] 243 35FH
o] #E(MRA-1. MRA-2, MRA-3)°] #&]¥%lor

10
Thyroglobulin
(Mr. = 669 KD)
(3
- Ferritin
‘? ." (Mr.= 440 KD)
o
- <«—— MLA— |
> b
i Catalase
b3 {Mr. =232 XD)
Aldolase
(Mr.=158 KD)
1.4 16 18 20

Ve/ Vo
Fig. 6 — Determination of the molecular weight of
the MLA-I lectin by gel filtration on
Sepharose CL-6B column. Vo, void volume:
Ve, elution volume.

10y
8
Thyrogloblin
6 (Mr. = 669 KD}
— <«—— MLA- ]I
wn .
5 a4 Ferritin
st {Mr.zz 440 Kp)
=
2
b Cataiase
2 (M1, = 232 KD)
¢ Aldolase
(Mr.= 158 KD)
10 12 iA 16
Ve [Vo

Fig. 7— Determination of the molecular weight of the
MLA-IT lectin by gel filtration on Sepharose
CL-6B column. Vo. void volume: Ve, elution
volume.

o] 59 Exlge 77} 330KD. 140KD. 64KDelzte=
A%® Qe ubarE7)2 Carcinoscorpius rotunda cauda
A AL subunitse) FAREFe] 27KD, 28KDo]™
native ¥At&-& 420KDolehs #7830 frAkEtAT
oje} o] F|YFAFFE| HMol= oJ2] FHe|
go] multimericdt AEAF2 EATHE &+ AAH

. MLA 21812 whda Aaje X AgshA]y: &
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Thyroglobulin
(Mr. = 669 KD )

Ferritin
(M. =440 KD)

D

< MLA-]]I

MW { x1079)

Catalase
(Mr.= 232 KD)

N

o Aldolase
{Mr.z158 KD}

14 &

Ve/ Vo

Fig. 8— Determination of the molecular weight of the
MLA-III lectin by gel filtration on Sepharose
CL-6B column. Vo, void volume: Ve, elution
volume.

A B C

Fig. 9— Analytical isoelectrofocusing of MLA lectins
in thin layer ampholine polyacrylamide gel
plate (pH 3.5~95). Lane A, MLA-I. B,
MLA-II: C. MLA-IIL

$kx14F human blood typeset 18] 9] 55
) HSo)Fer e oM, trypsin M2l F A
&3 S HAPE Sl 2lol7k gl
v} wg 27ke] g0l Mn®' Ca®' Mg Sol &

A o SRAGo] v FehA Aottt oy A=

UREe] BAZES Limulus polyphemus™, An-
thocidaris crassispina®, Megabalanus volcano™ . Me-

gabalanus rosa® Sox] Ao eEIZo] (At de-
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pendent 3t 23} f-Alat L.

dwrgoz dgie] BYF 7y Frighs Be

5=l

13
Eo]A) & ol A}l 45%-9] carbohydrates® 2l
o)k g4 A3 APS o Z MLA =i"le) g4 e 4
0] Foll & A=A

°]& 29 pyranose ring
HAE ol 7] Y3 pyranose ring® C,. C; $ &1
2l -OH group¥ configuration® 7]&o.& ¥73
Mekala®) 49 WHe Sakaklbara':“‘”fﬂ 2ol
w2k C,, Gy, CE 71528 EHIYE 4 3579
MLA #€le C, C, 4«] pyranose ring confi-
guration®] &Y% D-galactose groupd D-glu-
curonic acid, 22831 C,$1X]oll -NH; group2 7+
213= D-galactosaminel] 2}3] #af& o] dojyto
o, 3 MLA-TI®] 3% C,¥ &9 -COCH, group
7}zl N-acetyl-D-galactosamine®} N-acetyl->-
glucosaminedl] & aix 78}A A sj&E Aol Yol

ol#]g Al BY AT E BolHom g
Plecoglossus lativelis (Ayu fish) egg lectin®] C,, C,.
Coll $4%1% -OH groupel #<&
rhamnose. l.-mannose. L-lyxoseoll &8 73t &)

A8 Uepd A9 o] whe] configuration®]
lect1n°] Y3 A HHE HHo] ol
Ao AlgEC)

T2 MLA g"ie] A3

configuration¢! 1.~

Axg @7 B0 Y FHFEFE lecting
EANS FF8 B o582 Aol o] F79 lec-
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Table Il — Amino acid composition of MLA lectins

Amino Mol % Residues/mol.*

add  MLAJ MLAT MLAI MLAT MLAT MLAN

Asx 1548 1458 14.26 63 64 60
Thr 665 597 607 28 27 26
Ser 6.10 626 751 29 33 38
Glx 1570 1384 1485 51 49 51
Pro 467 000 605 20 00 28
Gly 89 1120 7.70 66 90 59
Ala 571 555 495 34 36 31
Cys ND. ND ND*™ ND ND N.D.
Val 922 801 693 39 36 31
Met 058 185 129 2 7 5
Ile 060 428 448 35 17 17
Leu 750 590 664 28 24 26
Tyr 6.07 549 403 16 16 11
Phe 353 373 331 10 12 10
Lys 261 166 163 9

Trp 165 270 1.25 4

His 235 6.03 6.02 7 20 19
Arg 267 1.06  3.02 7 3 8

* The values of MLA-I. MLA-II and MLA-III lectins
are calculated in molar proportion assuming that Mr.
W. is 42000. 46000 and 44000, respectively. ** Not de-
tected.
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