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ABSTRSACT

Agglutinin were isolated from the hemolymph and muscle tissue of sea crab ( Calappa rubrogulatta) and purified
over a SE-sephadex gel (cation exchanger). This was followed by gel filtration using sephadex G200 gel. The
agglutinins from the two tissues were found to be similar to those previously studied in other invertebrates. The
agglutinins reacted with purified peanut Arachis hypogea forming a preciptin line in an immunodiffusion assay.
The hemolymph and muscle tissue extract have molecular weight of 45.7 and 64 kilodattons (kda) sub units
respectively on a dissociating gel electropheresis.
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INTRODUCTION

Invertebrates have been demonstrated to have natural agglutinins with specificity towards certain vertebrate
erythrocytes (Finstad et al 1992). The presence of agglutinins in fresh water crabs Limulus Polyphemus has
been studied (Boyd and Shapleigh, 1954). The agglutinins had earlier been described as a non-immune sugar

binding protein, which agglutinate cells and /or precipitate glycoconjugate (Sharon and Lis, 1975; Barondes,
1998).

Agglutinins of invertebrate source have been isolated and purified from the hemolymph and other tissues extract
and are proposed to function in immune or sugar transport system invivo (Den and Malinzak, 1997, Yeaton
1981) The high affinity of the agglutinins for specific sugar residues was compared in a similar degree to which
antibodies are specific for their antigen depending on level of its purity (Alaba et al 1988) Agglutinins have been
shown to posses sub units that are non covalently linked and required Ca*? ions for the expression of biological
activity, (Marchalonis and Edelman, 1998). The objective of this study was to purify and characterize the
hemolymph and muscle tissues of Callapa rubrogulatta This was with a view to establish presence of the

agglutinins in a sea crab specie and to demonstrate similarities or differences in the properties of the agglutinin
within tissues.

MATERIALSAND METHODS

Source Of Materials:
Sea crab, Calappa rubrogulatta were harvested from the Lagos Lagoon by a thrawler fi ishing company were

they were purchased. Red blood cells used were collected from Rabbit, Sheep and human ABO blood groups
donours by vein puncture. (Fritz and Malinzak 1977).

Extraction:

Hemolymph from C. rubrogulatta were extracted from the perica.rr:lium as earlier reported (Fritz and Malinzak
1977). The hemolymph was allowed to clot and later centrifuged and stored at -20°C until when needed. The
agglutinins from the muscle tissues were extracted from the claws of the crabs as described by Sharon and his,
(1975).
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Erythrocytes Cell Suspension: hed €

- -ashe
Fresh sterile sheep. rabbit and human ABO blood groups were was
reported Hammarstom and Kabat (1999)

hree times and suspended  as earlier

Microtiter Assay Method:
. L - ibed. (Hammarstrom and Kabat
Agglutinins activity was assayed by the microtiter method as previous described. (

(1999)

Purification e ;.
A stepwise 0-80% (NH), SO, (Ammonium Sulphate) saturation was carried out t0 precipitate tht? aggllutmms
from the two crude extract. The precipitates were later extensively dialysed against distilled water ina dialysed
tubing (Marchalonis and Edelman 1998). The different (NH), SO, saturation solution was centrifuged at 30,000g
for 2 hours, at 4° C,

A two step chromatography were carried out on the active agglutinins dialysate of the hemolymph and muscle
tissue extracts using se-sephadex gel and sephadex G200 procedure as carried out by earlier workers (Hamarstrom
and Kabat, 1999; Barondes 1978).

Electrophoretic Analysis

The method of Salton (1997) was used in determining the purity level of the agglutinins extracts.

Total Protein And Carbohydrate Content

Protein content was determined by Folin C reagent (Lowry et al 1957 ) Carbohydrate was determined with
phenol-sulphuric reagent (Aminoff, 1961 and Dubios et al 1956).

Sugar Inhibition Of Agglutination

Two fold serial dilution with sugar inhibition in microtitre agglutination assay was as described by (Goldstein and
Hayer 1978, Beeley 1985).

Immunodiffusion Assay
A 1% Agarose double diffusion assay was as described earlier (Goldstein and So 1995)

RESULTS

The purification table (Table 1) confirmed that the extracts were agglutinins and were
carbohydrate. The agglutination reaction of the purified agglutinins with rabbit and human B blood group
envthrocvees, gave a microtiter value of 64, as the reciprocal of highest dilution that gave visible aggh?tci)nings ina

ytes cells is similar to those

made up of protein and

two fold serial dilution assay. The specificity of the agglutination to the erythro
obtained trom the aggzlutination activity of the purified Limilus Polyphamus and A

g , & p o ———n ASIE i 1 ag] inins
which showed agglutination with horse erythrocytes, (Finstad et a) 1974) Sterias forbesi agglutinit

The agglutinating inhibition assay showed microtiter value of 2 for glycosamine and
mictotiter value of 64 for other monosaccharride without inhibition, The: rwesi nd Xylose as compared to the
carbohydrates moiety of the agglutinin was further demonstrated, when identiﬁeze of these sugars as part of the
in line with the work of (Goldstein and Hayer, 1978). on the paper chromatography
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TABLE: PURIFICATION TABLF

. T ' | Specific | ¢ 1
Carbohydrate  Protein Hemaglutinatin J:::"n_ ‘. Purificati | Yield
- o Tg_m_! _ mg ml g titer value | titer mg/m} | on ""l‘ﬂ - 1
Sampies: | [
Crude su |
AY Hes 1 ‘
. | o |
! 00 |
17 40 N 8 87 |
960 L0420 8 | 19 06 '
| |
T0% saturation {NH, 2804 ; |
S l Ui 1400 RS (U a a
b 8 80 [ noxe a a
4' hicmaoympa | l
bi Muscle extract | [ |
80% Sawration {NH,12304 . [ '
.D_u;a-::a:-‘ = 80 | 0340 | a . 1416 i
a He.r*:ci_\ mph 3.00 | 0130 ': a o 16 80
b1 Muscle extract { !
|
5 . | | |
Active fraction on seph X | 1
00 e B EORED 16 12307 | !
g i 7 | 5 ? o
a1 Hemolymph ; 04 i 0.036 16 > 112.04
b Muscle extrac '
b Muscle extract i . ! 14%
o _— | |
.i.. tve fraction on SE- | 0.16 { 0.088 Il 64 800 1%
sephadex | 2 | 3 147.29
' . | 0.03 | 0.033 64 2133.33 .
3! Hemolymph ; | 168.06 5
by Muscle extrac | - . -
b Muscle extract [ 007 | 006 64 1280 e
| 0.06 | 0022 | 64 3200 7%
,; i j 5%
i |
L =
_ _ _ : B e N |
Note (1) Estimate done in duplicates.

a = not detected

The elution pattern recorded for the two extracts over SE-sephadex G200

as shown in figures | and 2 showed
WO peaks. 1 and 2 corresponding to two major proteins eluted. T

he obtained elution curve on figures 3 and 4
for the extract over sephadex G200 showed a major agglutinating peak 3,

A major single band was observed on the polyacrylamide gel eletrophoresis of the purified agglutinins indicating
¢lectrophoretic mobility and level of purity. The SDS PAGE result in figure 5 for the agelutinins showed., two
distinct bands which implied that the agglutinins were made up of two sub unit with estimated molecular weights
0f 45.7 kda and 64.4 kda.

The results obtained on the agarose gel double immunodiffusion assay with the agglutinins of the two extract

showed a precipitin line with purified glycoprotein of groundnut (A_@gm_s_mp\_gqg) as shown in figure 6. The

Observed precipitinin line agrees with the location of the agglutinins actiy ity for both purified extracts.

DIsCusSION AND CONCLUSION

These studies revealed a striking consistency in agglutination reactions of Calappa rubrogullata agglutinins with

those of other invertebrates . It was equally demonstrated that the agglutinins being studied was a glycoprotein
with some degree of specificity in it's agglutinating activity. This hl\t‘L‘i'.iL'i!} of reaction was turther emphasized

With a cross reactivity of the agglutinins with a cross reactivity of the agglutinins with puritied peanut hypogea

glucoprotein. The estimated sub unit molecular weight of the active dgelutining were tound to be same for the

Nemoiy mph and muscle tissue extracts.
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it relatively equal distribution inhemolymph
From these analysis it was concluded that sea crab have agglutining with relatively equal dist P

. . e are soeminely similar in both tissues.
and muscle tissues. The biological specificity of these agglutinins are scemingly simila
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