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Purification and Characterization of A New Lectin from
Marine Animal Lunella coronata coreensis
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College of Pharmacy and *College of Science, Yeungnam University, Gyongsan 712-749, Korea

Abstract—The whole body extract of Lunella coronata coreensis agglutinated nonspecifically hu-
man and other animal erythrocytes. A new lectin was purified by the following procedures: 0.15
M NaCl extraction, salt fractionation, gel filtration, anionic and cationic ion exchange column chro-
matographies. Through these purification procedures, specific activity of LCC-I was increased from
276 to 9714.3 units/mg, And on polyacrylamide gel electrophoresis, LCC-I exhibited one major

~ band. A molecular weight of LCC-I was assumed to be 20,000 by sodium dodesyl sulfate polyacryla-
mide gel electrophoresis. The purified lectin was relatively stable at various pH and heat. Among
the tested sugars, lactose and lactulose inhibited lectin activity at a concentration of 6.25 mM,

respectively.
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Ltd., Japan), Fraction collector : ISCO(Lincoln,
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(Hoefer Scientific Instruments, San Francisco)
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Pellet

Salt fractionation, 0-60%X ( NH4)2S04 sat’n
Centrifugation at 10000 g x 30 min

]
Supernatant Pellet
Dialyzed against 20aM Tris-HCl ( pH 7.4)
Centrifugation at 10000 g x 30 min
Supernatant Pellet
Freezing stock for a month
Thawing and Centrifugation at 10000 g x 30 min
LCC 060 JC(e? Pellet
1
Sephadex G-75
|
DEAE-Cellulose 52

0.05M

0.28

CM—Cellulose 52

LCC-1

Scheme 1—The purification procedure of the LCC lectins
(@) Lunella coronata coreensis, a marine shellfish, meat, (b) crude LCC extract, (¢) crude LCC lec-

tins

Polyacrylamide Gel Electrophoresis(PAGE)o|| 2|
# &5 ZHE-PAGEL: Davis®9] wpo s pHB83
A4 7.5% polyacrylamide gel2 A5}l on] o)
HAH-+= stacking geloll A+ 1 mA/tubeR, separating
gelol| A= 4 mA/tube 2 3}gich. Tracking dye: 0.001
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% bromphenol blueE Ah&-s}gion], vz =
0.1% coomassie brilliant blue R-250 solution(95%
ethanol containing 0.25% coomassie brilliant blue
R-250 : 10% acetic acid=1:1)22 IAAAH 94
ahgieh
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Fig. 1—Elution profiles of Lunella coronata coreensis
060 on Sephadex G-75 column. column; 2.6 X
40 cm: flow rate; 14.4 m//hr.
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Fig. 2—Elution profiles of Sephadex G-75 column on
DE 52 anion exchange column. column; 2.6 X
40 cm: flow rate; 24 mi/hr.
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Fig. 3—Elution profiles of 0.2 M fraction from DE 52
anion exchange column on CM 52 cation ex-
change column. column; 2.6 X28 cm: flow rate;
24 mi/hr.
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Fig. 4—Polyacrylamide disc gel electrophoresis patte-
rns of LCC lectins.
Electrophoresis was carried out in 7.5% polya-
crylamide disc gel at pH 8.3.
Lane A: LCC 060, B: Sephadex G-75, C: DE
52 0.05M, D: DE 52 0.1 M, E: DE 52 0.2 M,
F: CM 52 0.1 M
Proteins were stained with 0.1% coomassie
brilliant blue R-250 solution.
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Table I—Purification of LCC lectins from the whole body of Shellfish®

Purification step Total Protein Total units’ Specific activity Purification Recovery
[mg] (X107% (units/mg] [fold] [%]
Crude LCC Extract 510.2 140.8 276 1.0 100.0
LCC 060 2799 133.1 4755 1.7 94.5
Sephadex G-75 264.9 1328 501.3 1.8 943
DEAE-Cellulose 52(0.2 M) 97.12 51.2 527.2 19 364
CM-Cellulose 52(0.1 M) 0.14 1.36 9714.3 35.2 0.9

‘LCC 25g, *A unit of hemagglutinating activity is defined as the reciprocal of the dilution endpoint, ‘Specific
activity- corresponds to the value of the unit devided by the amount of protein used in the assay.
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Table II—Hemagglutination patterns of erythrocytes
from different origin by LCC-1 lectin.

Titer™!

Erythrocytes Untreated Trypsinized
Human A 32 64

B 64 256

0 2 4

AB 32 256
Bovine 2 4
Pig 2 2
Rabbit 64 512
Rat 256 1024

Table II—Effect of pH on hemagglutinating activity
of LCC-1 lectin.

) Hemagglutinating
Buffer activity [HU]
25 mM KCI-HCI Buffer 1.99 16
25 mM Glycine-HCl Buffer 318 16
25mM Citrate Buffer 4.22 32
25 mM Citrate Buffer 5.36 32
25 mM Phosphate buffer 6.54 32
25mM Tris-HC! Buffer 740 32
25 mM Tris-HCl Buffer 8.80 32
25 mM Carbonate Buffer 9.32 16
25 mM Carbonate Buffer 10.71 16
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Fig. 5—Effects of temperature on the LCC-1 lectin.
CM 52 0.1 M NaCl fraction was incubated at
various temperatures for 30 min. and remai-
ning activity was examined.
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A sl LCC-I8 4o, o] crude extractE
71#2.2 352 AA=, 09% 3FEHACh

J. Pharm. Soc. Korea



HIEE FUnEoany QJ2-e G Aol B o A

247

Table IV—Inhibitory effect of sugars on hemagglutinating activity of LCC-1 lectin

Minimum concentration[mM] of sugars completely

Sugar inhibiting 4 hemagglutinating doses*
Monosaccharides
L-galactose >100**
L-fucose >100
D-arabinose >100
D-fructose >100
D-galactose >100
D-fucose >100
L-arabinose >100
D-galacturonic acid >100
D-glucose >100
D-xylose >100
D-glucuronic acid >100
D-sorbose >100
L-glucose >100
L-sorbose >100
L-xylose >100
L-rhamnose >100
L-mannose >100
L-lyxose >100
D-mannose >100
D-lyxose >100
D-ribose >100
N-acetylneuraminic acid >100
N-acetylgalactosamine >100
N-acetylglucosamine >100
D-glucosamine >100
D-galactosamine >100
Methyl or phenyl glucoside of monosaccharides
methyl-a-D-galactopyranoside >100
methyl-B-D-galactopyranoside >100
methyl-a-D-glucopyranoside >100
methyl-8-D-glucopyranoside >100
phenyl-B-D-gaiactoside >100
phenyl-a-D-glucoside >100
phenyl-8-D-glucoside >100
Oligosaccharides
sucrose >100
trehalose >100
maltose >100
cellobiose >100
melizitose >100
melibiose >100
raffinose >100
stachyose >100
lactose 6.25
lactulose 6.25
lactobionic acid >100

*Hemagglutination inhibition tests were performed using DE 52 0.2M and CM 52 0.1 M fraction.
**Showing no inhibition(>100 mM).
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Fig. 6—SDS-polyacrylamide gel electrophoretic pattern
of LCC-I Lectin.
a. Albumin from bovine serum(68,000) b. Al-
bumin from hen egg(45,000), c. Carbonic anhy-
drase(29,000), d. Chymotrypsinogen A(25,000),
e. Cytochrome(12,500), —: LCC-I lectin

2. Polyacrylamide gel electrophoresisell4] LCC-I
lectin® 17H¢] major band7} Yebyt7] o &l <
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5. SDS-Polyacrylamide gel electrophoresis Alel] A,
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2 o 20000 =R FA=

Al 2

o] =R 1991WE WSE R P2} A IR
o] R dTA XY FgEATRAu]e 95l
AT A

= #

1) Sharon, N. and Lis, H.: A Century of lectin resea-

rch (1888-1988). Trends in Bichem. Sci, 12, 488-
491 (1987).

2) Monsigny, M., Kieda, C. and Roche, A.C.: Memb-
rane lectins. Biol. Cellulaire, 36, 289-300 (1970).

3) Barondes, S.H.: Soluble Lectins. A new class of
extracellular proteins. Science 223, 1259-1264 (19
84). _ ‘

4) Liener, LE., Sharon, N. and Goldstein, L].: in The
Lectins: Properties, and Functions and Applications
in Biology and Medicine: Academic Press, New
York, pp.1-600 (1986).

5) Vasta, GR. and Marchalonis, J.J.: Humoral recog-
nition factors in the arthropoda. Amer. Zool., 23,
157-171 (1983).

6) Chung, SR., Jeune, KH. and Suh, Y.A.: Lectins
from the Ocean. Proceedings of the 2nd Symposium
on the Biochemical Methodology for the Research and
Development of the Bioactive Substances. The Bio-
chemical Society of Korea, pp.349-371 (1991).

7) Chung, SR, So, M.S. and Jeune, K.H.: Bioactive
Marine Natural Substance, Lectins. Proceedings of
the International Congress of New Drug Develop-
ment, The Pharmaceutical Society of Korea, pp.
345-356 (1991).

8) Campbell, P. Hartman, A.L. and Abel, C.A.: Stimu-
lation of B cell but not T cell or thymocytes, by
a sialic acid-specific lectin, Immunology 45, 155-162
(1982).

9) Liener, LE., Sharon, N. and Goldstein, L].: Proper-

~—

ties, function and application in biology and medi-
cine, in The Lectin. Academic Press, New York,
pp-1-600 (1986).

10) Robb, RJ.: Interleukin 2: The molecule and its
function. Immunol. Today 5, 203-209 (1984).

11) Blakey, D.C., Wawrzynezak, E.J., Wallace, P.M. and
Trope, P.E.: Antibody Toxin Conjugates: A Pers-
pective in Monoclonal Antibody Therapy. Progress
in Allergy. Waldmann, H. (eds), Basel Publications,
45, pp.50-90 (1988).

12) Aggarwal, BB, Traquna, P.R. and Eessalu, T.E.:
Modulation of receptor and cytotoxic response of
tumor necrosis factor-a by various lectins. /. Biol.
Chem., 261, 13652-13656 (1986).

13) Cuatrecasas,, P.: Interaction of Concanavalin A and

J. Pharm. Soc. Korea



HIEE

e

YugeeyH AEe 99 Y¥o $o

2,

A 249

~—

Wheat germ agglutinin with the insulin receptor
of fat cells and liver. J. Biol. Chem., 248, 3528-3531
(1973).

Roth, RA,, Cassell, D.J,, Maddux, B.A. and Gold-
fine, 1.O.: Regulation of insulin receptor kinase ac-
tivity by insulin mimicker and an insulin antago-
nist. Biochem. Biophys. Res. Commun., 115, 245-252
(1983).

Green, E.D. and Baenziger, J.U.: Characterization
of oligsaccharides by lectin affinity high-performa-
nce liquid chromatography. Trends Biochem. Sci,
14, 168-172 (1989).

Sharma, S.K. and Mohendroo, P.P.: Affinity chro-
matography of cell and membrances. J. Chroma-
togr., 184, 471-499 (1980).

Sharon, N.: Lectin receptors as lymphocyte surface
markers. Ach. Immunol, 34, 213-298 (1983).
Kitao, T. and Hattor, K.: Concanavalin A as carrier
of daunomycin. Nature 265, 81-82 (1977).
Chung, SR, Kim, JH. and Jeune-Chung, K.H.:
Studies on lectins from marine shells (II): Isola-
tion purification and characterization of lectin from
shellfish, Neptunea intersculpta. Korean Biochem.
J, 18, 429-435 (1985).

20) Chung, SR, Kim, JH.,, Suh, Y.A. and Jeune-Chung,

Vol. 36, No. 3, 1992

K.H.: Studies on lectins from marine shells (II):
Screening of lectin-like agglutinins from marine
shells. Arch. Pharm. Res., 9, 201-203 (1986).
Chung, SR, Kim, JH. and Jeune-Chung, KH.:
Studies on lectin from marine shells (V): Isolation
and purification of lectin for Tapes phillppinarum.
Yakhak Hoeji 31, 52-59 (1987).

Chung, SR, Son, K.S,, So, M.S. and Jeune-Chung,
K.H.: Lectin from marine shells (VII): Partial puri-
fication and characterization of new lectin from
a top shell, Chlorostoma argyrostoma lischkei. Ko-
rean Biochem. [, 20, 247-252 (1987).

Davis, B.J.: Disc Electrophoresis 11, Ann. N.Y. Acad.
Sci., 121, pp.404-427 (1964).

Ravindranath, M.H,, Higa, H.H., Cooper, E.L. and
Paulson, J.C.: Purification and characterization of
an O-acetylsialic acid-specific lectin from marine
crab Cancer antennarius. J. Biol. Chem., 260, 8850-
8856 (1985).

Lowry, O.H., Rosebrough, N.J., Farr, A.L. and Ran-
dall, R.J.: Protein measurement with the folin phe-
nol regents. J Biol. Chem., 193, 265-275 (1951).
Laemmli, GUX. and King, J.: Polypeptides of the
tail fibres of bacteriophage T. J Mol. Biol., 62,
465-477 (1971).



