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Studies on Lectins from Marine Animal Chlorostoma argyrostoma turbinatum

See Ryun Chung, Il Shik Choi and Kyung Hee Jeune*
College of Pharmacy and *College of Science, Yeungnam University, Gyongsan 712-749, Korea

Abstract—Two kinds of new lectins, CATL-I and CATL-II, were partially purified
from the intestine of Chlorostoma argyrostoma turbunatum by physical saline extraction,
salt fractionation, jon exchange chromatography and gel filtration. CATL-I and CATL-
II were purified 39.4 and 15.8 fold with a yield of 8.8 and 7.4%, respectively.” On
polyacrylamide gel electrophoresis, CATL-I demonstrated one major and one minor
bands. This lectin agglutinated human and other animal erythrocytes nonspecifically
and also agglutinated murine splenic lymphocytes. Carbohydrate specificity of the
lectins was determined by inhibition of the agglutinability by methyl-a-p-galactopyr-
anoside and i-rhamnose at a final concentration of 6 mM. The lectins contained
relatively high amounts of acidic amino acids, but the contents of sulfur containing
amino acids were very low or was not estimated, Immunochemical studies were carried
out to identify some properties of marine animal lectins.

Keywords—Lectins « cell agglutination « carbohydrate specificity « Chlorostoma argyr-

ostoma turbunatum
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Sephadex A-508- E7A A, lectin jE#:L et
W 238& dx ¢} 5 Collodion-bag SM 13200
7} Amicon Pressure Cell and Diaflo Ultrafilter
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Sephadex G-200 gel filtration—DEAE-
Sephadex A-50 columnell A lectin jE#:S- el
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S AA S ol F HiHT FUY U o2 R,
s

Polyacylamide disc gel electrophoresis
(PAGE)N ol3t ©& HE—7 HmEHA
Q2 lectin ZH#19] ML HEsty] o8 Davisty
9] Jjgkol wek pH 8.3014 PAGEE st
t}, o]wl 7.5% polyacrylamide gel& {#F3}5
oo, B+t IlmA/tubez A Za}o] tracking dye
(0.001% bromophenol blue)7} stacking gel-&
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2 Bpasgiet
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ZrifEste] 5X107 cells/mls MKl 3to] (FASA
;}_. 14)
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% buffer= 20mM glycine-HC! buffer (pH
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mM acetate buffer(pH 5.0), 20 mM phosphate
buffer(pH 6.0, 7.0), 20mM Tris-HCl buffer
(pH 8.0, 9.0), 20mM glycine buffer-KOH (pH
10.0), 20 mM Na,HPO,-NaOH buffer(pH 11. 0,
12.0) o} iet.
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MK E Peiesle] vacuum evaporator . BEiRA]
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buffer, pH 2.2) 1mlo] ¢ Millipore(0.2 pm)
Z BBA 7l %, cation exchange column, inte-
grator, recorder& 3+% LKB 4150 ALPHA amino
acid analyzerg olv] At #EE I &S HiHrt
e}, 58

ERE SE Sh—EAH 482 bovine serum
albumin g BHER O 2 3}o] Lowry 599 Fik
o2 BIEsSR .
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Table I. Immunization with washed out fraction of DEAE Sephadex A-50 column
Dates Sample dose Freund’s adjuvant(ml) o
(day) (ml) Route
Complete Incomplete
1 0.5 0.5 popliteal node
2 0.5 0.5 popliteal node
3 0.5 0.5 popliteal node
Rest, No injection
21 0.5 0.5 popliteal node
22 0.5 0.5 popliteal node
23 0.5 0.5 popliteal node
Rest, No injection
27 - Bleeding

well puncher(LKB) @ aspiratorS Fifjste] well
S HERT. ] welld] = antiserum (10~15
& Y3, vz welldv K% antigen(8~12
g Y& g, humidity chamber (LKB) ol
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9 antibody: 0. 15M NaClz & 412 ohe (12~
24B%08), filter paper® gel plate® W3 #igA
2 ¥, 0.5% Coomassie brilliant blue R-250 &
9 (0. 5% Coomassie brilliant blue R-250 in 45%
ethanol and 10% acetic acid)e 2 a5 3,
45% ethanol®} acetic acid(9:2) 2 M 7).

REBEAE—AA WA L Hkog gel
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Fste) welle HEF ket F(trough)9) ¢
& scalpel® FR3I4 v}, Wello] &% antigen
(10~15 )& Y3 10°Coll A 10 V/em= 9043
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Hat e ko=  diffusion, i, %M, %
5, BEAARG.
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sulfateZ of o] ¥ Sjo A EmMELEA RS 4, 30~
60% BALEGAA s1F E& lectin FiEE v
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Table II Purification of lectins from the CAT intestine

Total Total Specific  Purification. Recovery
Steps proteins activity activity ’
(mg)  (unitsx107%) (units/mg)  (fold) (%)
Crude extract 1,033, 00 256. 00 247.82 1.0 100
Salt fractionation 269. 40 153. 60 570. 16 2.3 . 60
DEAE-Sephadex. A-50 washed out fraction 5.04 38.40  6,464.65 261 - 150
Sephadex G-200(CATL-1) 2.31 22,53 9,753. 25 39.4 8.8
DEAE-Sephadex A-50 0.05M fraction 22. 06 72. 96 3,307.34 13.4 -.28.5
Sephadex G~200(CATL-I) 4.82 18.82 3,904, 56 15.8 7.4

* CAT crude extract : 50 mg
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Fig. 1. Elution profiles of Chlorostoma argyrostoma turbinatum crude lectin on DEAE-Sephadex A-50

column
Column, 1.6x20cm; Eluent, 20 mM Tris-HC! buffer(pH 7.4) with a stepwise salt gradient;
Flow rate, 24 ml/hr; Fraction vol., 8 ml/tube; Absorbance at 280 nm, ——; Lectin activity,
~e-o-e-; Salt gradient, <+~
0.3 1.2
1.0
18
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Fig. 2. Elution profiles of washed out fraction from
DEAE-Sephadex A-50 column on Sephadex
G-200 column
Column, 1.0X19c¢m; Eluent, 50 mM Tris-
HC1 buffer(pH 7. 4) containing 0. 15 M NaCl;
Flow rate, 2.5ml/hr/tube; Absorbance at
280 nm, ——; Lectin activity; -e-e-e-
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Fig. 3. Elution profiles of 0.05M fraction from

DEAE-Sephadex A-50 column on Sephadex’
G~-200 column o
Column, 1.0x19cm; Eluent, 50mM Tris-
HCI buffer(pH 7.4) containing 0, 5M NaCl;
Flow rate, 2.5ml/hr/tube; Absorbance at
280 nm, -——; Lectin activity; -e-e-e—
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A B C D E

Fig. 4. Polyacrylamide disc gel electrophoresis
patterns of CAT lectins
Electrophoresis was carried out in 7.5%
polyacrylamide dise gel at pH 8. 3.
A, crude CAT lectin; B, DEAE A-50 washed
out fr.; C, DEAE A-50 0.05M fr.; D,
CATL-§; E, CATL-1. Proteins were
stained with 0.1% Coomassie brilliant blue
R-250 solution.
t}. DEAE-Sephadex A-50 columno]] #E#:e
vebd washed ouat fraction®} 0, 05M fraction-&
Sephadex G~200 columno 2 gel filtration 3} i
F, CATL-1& £4% 1189 major band$} minor
band& yehyo] s HRANSS T 5 Q)
ek =3 ojo] el o (band) L3 geld &7
Fo] 4% EHS WEHAS 9, major band
(Fig. 49] arrowed portion)o] A5t lectin jE#:
& veEhigieh. @ CATL-IIS) 88, 99
Table 1o} Ve gsigz vy PAGEd] ¢}3t
BRAA 2AY o9 KHEE gz v g
At
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EETYS B8, & BERRAA 989 FF
&} lectino] S E i T8 uy, Megavalanus
volcanod] A MVA-IL, 11, Saxidomus purpur-
atusoll A SPA-1, 1122, Homarus americanuso] A
LAg-1,2%%, Limulus polyphemuso) 4] polyphe-
min, limulin?®, Megavalanus rosas)#} BRA-1,
2,3%  Neptunea intersculptac]x] NIB, NIC
00l SrHf, KSEEl] ol Mol Mz el
At o] 479 F4E AFEFEAE 2%0)
2 gl delEAst EATS ¢ 5+ A 2
B o} A4 d-& CATL-Is} CATL-II7}
AR oy & E49 Qe MYy 44
A doz v Be WE REescor & A
o2 Bt '

FRloER H BZR BESN—CAT lecting Kl
5r#i<l DEAE-Sephadex A-50 washed out fraction
of Wt AR 2 HE Byl FKRiliERS mouse
9] splenic lymphocytez #¥] FHH:S HFHE o
Table 5} 2L #HEET 4k o A= e &
Bl AT 2E MBS ostd BEL
Bl glonl, AgmEkel g8 BN g 3
& REBHE deEdslg. Trypsinez B
g B, RE HRAA Kol #insty o,
2 5 59 rate] Mg 3@ EHE Ve
itk =3 mouse?] splenic lymphocyteo] o s}
Table III, Specifiteiy of CAT lectin in agglutination

with various mammalian erythrocytes
and mouse splenic lymphocytes

" Cell agglutinating
activity(HU)*

Species

Untreated Trypsinized
Human A type 16 .32
Human B type 16 64
Human O type 16 32
Human AB type 16 32
Bovine 2 8
Rabbit 3 32
Rat 128 1,024
Mouse 32 32
Pig 32 32
Mouse splenic lymphocytes 16 -

* A unit is the reciprocal of dilution end point
with agglutinating cells,
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Ax A s J\EE B5ed dehdgo

pHo| g —pHo| whZ CAT lecting] FRIIER
e Table IVl gt} JRMBREAES &
#ikst i (pH 2~7) 9 R A E 433 &
& Aoz vehter], HEM #E pH 8
BEE 50% 2 WAete] pH 12604 & 5223 W
53] 9ok

Table IV. Effect of pH on hemagglutinating activity
of the CAT lectin

Buffer pH Hen@ggﬁ‘;%ggmg

20mM Glycine-HCI buffer 2.2 16
20mM Citrate buffer 3.0 16
20mM Citrate buffer 4.0 16
20mM Acetate buffer 5.0 16
20mM Phosphate buffer 6.0 16
20mM Phosphate buffer 7.0 16
20mM Tris~-HCl buffer 8.0

20mM Tris-HCI buffer 9.0

20mM Glycine-NaOH buffer 10.0

ow 0 v

20mM Na,HPO~NaOH 11.0
buffer

20mM Na,HPQ,-NaOH 12.0 0
buffer

BES g2@—CAT lectin®] WMl o2
EM 80°C 7t = ffke] WAEA A& Ao
2 Mol @EEMbel A9sl RES Ao et
g}, o] e & A2 ui 4 Agaricus campesiris
ol A Qe o) Fiflele A 3le] 531?5}
Aot FHANA vehe Hold Hxne
R R

B BRRE—-E o8 Migst siEse B
£2 mmEmEd Jv s e A Aef

%«‘

ng fo) oS¢ FMEREMENES HEISS
MBS sEAYS gEo) lectino) st A& %
Piels 5iEs) =ik, o wraS lecting ol

o AIMERESE T HEBLS RAD &

Table Vo} 29k}t el /03 44868 i
o A 5fEc] HERGE vehilden, 2 F -
rhamnose9} methyl a-v-galactopyranosider} o
93] o ol 6 mMef 4], N-acetylneuraminic
acid, trehalose, p—glucosamine - 12 mM, 25 mM,
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Table V. Inhibition of CAT lectin activity ~for
human B erythrocytes by sugars

M’mimum concentration

Sugar IEIII;MEY otnﬁgl%ﬁi:gconllﬁ
hemagglutmaﬂng doses*
N-Acetylgalactosamine >200%*
N-Acetylneuraminic acid 12
p-Galactosamine >200
p-Glucosamine 50
p~-Glucose >200
Lactose >200
p-mannose >200
Melibiose >200
Methyl a-p-galactopyranoside 6
Methyl B-p-glucopyranosida >200
Raffinose >200
L-rhamnose 6
Trehalose 25

* Hemagglutinating inhibition tests were performed
with DEAE-Sephadex A-50 0.05M fraction.

# Showing no inhibition 2t more than 200 mM
concentration.

50 mMoll A gE HERLS GRS v
A e 200mM LLES BEAAE BERLE
Vet A skt

MBI A SEEE S8 lecting & N-
acetylneuraminic acid(sialic acid)ol] #R#o] 3l
v oz #@4ES T vk &, Indian horseshoe
Slug

Horseshoe crab Limulus poly-

crab Carcinoscorpius rotunda cauda®,
Limex flevus®™,
phemus®~3 Crab Cancer entennarius® 5] v}

Otnl i AF AIF—% KBl A -2 E3E
o olelxdl 4 AsE Table vish 7wk
Crude CAT lectinzt DEAE-Sephadex A-50
washed out fraction2] #5358, B olvlx=4kgl
aspartic acide} glutamic acide] & ol e 43 0]
kol o u}, DEAE-Sephadex A-50 0. 05M fraction
o] A%, @it olu:Abel histidine,
arginine 59} Giko] @k, cystines} methio-
nine 5 3¢ FHIE v 2 Aol
B AV BRY F AN

a8 S¥—Phenol-sulfuric acid method2
CATL-I, CATL-II9) Hi&RT Qo BR, &

lysine,
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Table VI. Amino acid analysis of various CAT
lectins?

- Amino Crude CAT DEAE-Sephadex A-50

No. “acid lectin  washed out 0.05M
(CATL-1) (CATL-1)
1 Aspe - 11.59 10.99 9.03
2 Thr 7.90 8.29 6. 26
3 Ser 5.74 5.93 5. 50
4  Glue 11.00 8. 05 ND
5 Pro 6.33 11. 86 9.16
6 Gly 7. 89 9. 82 7.80
7 Ala 7.23 5. 86 3.59
8 Cystine ND ND ND
9 Val 6. 23 7.63 6. 30
10 Met 2. 80 0.59 ND
11 Ile 5.58 3.63 2.55
12 Leu 8. 46 5. 77 4.03
13 Tyr 4.15 4.52 ND
14 Phe 4.80 3.12 ND
15 His 0 4,84 16.52
16 Try 1.02 1.11 5.23
17 Lys 5.85 7.41 9. 70
18 Arg 3.42 3.75 14, 34
Total amino  196.16 75. 44 27.76

acid amount®

Each amino acid amount
Total amino acid amount

b. Total amino acid amount per 40 gl sample(2 mg
protein/ml) nmol
¢. Asp+Asn, Glu+Gln; ND, not determined

a. Amount %= x 100

% 40%9F 23.7%2) ¥ &H T glycoproteino.
2 Uy Ao g8 BEE =& FEAEER
A}, potato lectin®] IEE A7 55%9 wo P
T B A= YA 52 dxlE 4
Fe] 3¢ T Fdfi Mol 2, cone
anavalin A, wheat germ agglutinin 2 peanut
agglutinin 5-& fFo] Ad 9+ M BEREE
#HEsol EERAEY A EAEAY HE e
Hds] HEFE ez ek e
B2y 58 | RIEHEE—DEAE-Sephadex
A-50 column®] washed out fraction® E7|o]
BIFEAA 28 FEHE A4GAAEE Hik
3}l Fig. 59 & HEE A bt welld]
= antiserum-g- W32, 6} wello] &= kil B
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Fig. 5. Double immunodiffusion patterns of Chlor-

ostoma argyrostoma turbinatum lectins

well C; antiserum )

well 1; crude CAT lectin

well 2 and 4; DEAE-Sephadex A-50 column
washed out and 0. 05M fraction,
respectively

well 3 and 5; CATL-1 and CATL-J,
respectively

Diffusion was carried out at room temper-

ature for 24 hours and precipitin bands were

stained with 0.5% Coomassie briiliant R-

250 solution.

2 43S 9o immunodiffusion ¥t Th. =2 #
£ stz oM A AA sHEel A precipitin
bandE WEIg=d, 29 44 welle] DEAE
0.05M fraction®] #5, F-& precipitin band7}
Y HRE e, golA PAGEE Bsl = HHE
& o} E R PIRAAAR 3% 59 well
gelddgyog e Fuc o fMEs 4
33 g & 4 g Fig. 62 Tz
=3 zA EaF 2w (Neptunea intersculpta;
NI lectin)® 3] ZEFEEH HRKES Sotrr] 9
3 ey o)k, A welldl® CAT lecting}
NI lecting] antiserum& E&(1:1)3F] da,
19 welllls F9utz5e DEAE-Sephadex
A-50 column washed out fractiong, 2% well
o] = NIg] DEAE-Cellulose 52 column®} 0.2M
fractiong o] immunodiffusiond}$icl. = #EHE
193} 29 welle A welldt BAoHies X3
= precipitin band® HEIGoernz, Ty
= lecting} 27} W EF lecting RS &A
mo| A vt RgpfrBpes ¥el & L #HE Y
A R A ERAEy MLk wraEkke] ' A

1o
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Fig. 6. Double immunodiffusion patterns of Chlor-
ostoma argyrostoma turbinatum lectin and
NI lectin
well A; CAT and NI lectin antiserum(1 : 1)
well 1; CAT DEAE A-50 washed out
fraction
well 2 ; NI DEAE-cellulose 52 0. 2M fraction

o2 HEse] Ak, 2z 1M 29 well A}
oo W F-& precipitin bandi, lectin 8
7t ¥Est AT BAesYE WRRES 2§
bands} RE Aoz EE=
REEEAE—RET 98 5800 MES %
Bty Ad dAqAs g & KiEiste Fig. 73

2o BERE A4, 4719 troughd] & 100 sl
antiserum-2 Wz, 1W welldl= Crude CAT

lecting-, 2¥3} 49 wello] & DEAE-Sephadex
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Fig. 7. Immunoeclectrophoresis of CAT lectins

well 1; crude CAT lectin

well 2 and 4; DEAE-Sephadex A-50 column
washed out and 0. 05M fraction,
respectively

well 3 and 5; CATL-1 and CATL-1,
respectively

Electrophoresis was carried out at 10 V/em

for 90min and diffusion was performed for

15 hours.
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