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Isolation and Carbohydrate Binding Specificity of a Lectin from the Hemolymph
of Coastal Crab Macrophthalmus Japonicus
Ha Na Kim, Woo Hyuk Chung, Chan Hyung Bae, Kwang Woo Hwang and HaHyung Kim*
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea
Abstract — A calcium-dependent sialic acid-binding lectin has been isolated by thyroglobulin-affinity chromatography from
the coastal crab Macrophthalmus Japonicus. This lectin, Macrophthalmus Japonicus lectin (MJL), was eluted with 50mM Tris-
HCl, 0.3 M NaCl, 10 mM EDTA, and the recovery yield from the crude protein extract was about 5.6%. The molecular
weight of MJL was estimated as 65 kDa in SDS-PAGE both under reducing and non-reducing conditions. MJL induced an
agglutination reaction in rabbit, rat, and mouse erythrocytes, but not in human ABO types. This activity was effectively
inhibited by sialoglycoproteins such as fetuin, bovine submaxillary mucin, and thyroglobulin.
Keywords [ lectin, crab, sialoglycoprotein
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Table I - Hemagglutination of erythrocytes by M. Japonicus lectin

a Common species Hemagglutination
Erythrocytes of sialic gcid z(‘ilf(ierb
human A NeuAc -
human B NeuAc -
human O NeuAc -
rabbit NeuAc/NeuGe/50%0-AcSia 256
rat NeuAc/NeuGe/25%0-AcSia 32
mouse NeuGe/20%0-AcSia 16

2Erythrocytes were prepared for 2% suspension in 0.15 M NaCl.
"Hemagglutination titer was defined as the maximum dilution
fold causing agglutination.

Table II - Inhibition of hemagglutination activity of M. japonicus

lectin

Inhibitors Minimal inhibition concentration
D-(+) glucose NP
sucrose NI
maltose NI
methyl o-D-gluco-pyranoside NI
a-lactose NI?
B-lactose NI?
D-lactose NI
D(+)-mannose NI*
D(+)-raffinose NI
D(+)-cellobiose NP
D(+)-galactose NP
L(-)-fucose NI
thyroglobulin 1.95 pg/m/
asialothyroglobulin 62.5 ug/m/
bovine submaxillary mucin 62.5 pg/m/
bovine submaxillary asialomucin 125 pg/m/

2% rabbit erythrocytes was used for this assay.
aNo inhibition activity was exhibited at 100 mM.
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Fig. 1 - Elution profile of the crude protein extract obtained from
the hemolymph of M. Japonicus on the Sephacryl S-200

column. @, absorbance at 280 nm; O, hemagglutination
titer against rabbit erythrocytes.
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Fig. 2 —Elution profile of M. japonicus lectin on the thyroglobulin-
agarose affinity column. Elution buffer was used as (a),
50 mM Tris-HCI, 1M NaCl, 10 mM CaCly; (b), 50 mM
Tris-HCI, 0.3 M NaCl, 10 mM CaCl,; and (c), 50 mM Tris-
HCI, 0.3M NaCl, 10 mM EDTA.
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Fig. 3 — SDS-PAGE of M. japonicus lectin. Lane 1, molecular weight
standard; lane 2, crude protein extract from M. japonicus
hemolymph; lane 3, purified MJL. Myosin (200 kDa), B-
galactosidase (116 kDa), phosphorylase b (97.4 kDa),
bovine serum albumin (66.2 kDa), ovalbumin (45 kDa),
carbonic anhydrase (31 kDa), soybean trypsin inhibitor
(21.5 kDa), lysozyme (14.4 kDa), aprotinin (6.5 kDa) were
used as molecular weight standards.
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Table III - Summary of purification of M. japonicus lectin

Purification step Hemagglutination titer®

Total protein (mg) Specific activity” Recovery (%)

Crude protein extract 128
Sephacryl S-200 fr. 128
Thyroglobulin agarose affinity fr. 256

27 4.7 100.
18 7.1 66.8
15 170.7 5.6

2‘2% rabbit erythrocytes was used for this study.

bSpecific activity is expressed as the ratio of hemagglutination titer/protein mg.
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