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removed by the protease effect of papain but not by that of 
ficin. Removal of  sialic acid by neuraminidase also had little 
effect. This site is similar to that described for porcine erythro- 
cytes and the Nemopanthus mucronatus lectin 7 and for bovine 
erythrocytes and the Amaranthus caudatus lectin 8. 

The presence of the lectin in the pollen of the plant as well as 
in the seeds of  Cannabis sativa L. shows the synthesis of  the 
protein to occur at a very early stage in the development of the 
plant. The lectin was also present in higher quantities in the 
pollen than in the seeds. 
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Summary. The cuticle from adult Ga(geria pachyscelis was isolated by solubilizing the internal tissues with sodium dodecyl 
sulphate (SDS) at 37 ~ Cuticular protein was extracted with guanidine-HC1 and fl-mercaptoethanol and purified by ammonium 
sulphate fractionation and DEAE-cellulose chromatography. SDS-polyacrylamide gel electrophoresis of purified protein revealed 
2 polypeptides with apparent mol. wts of 58,000 and 74,000. As judged from their hydroxyproline content both of them are 
collagenous in nature. Results of gel filtration indicate that cuticular collagen exists in two forms, a non-associated form at low 
concentration and an associated form at high concentration. 

Nematodes are surrounded by a tough cuticle, consisting of 3 
layers 2,3, which, in parasitic forms, is important in their intri- 
cate relationship with the host 4. At present little is known 
about the biochemical nature of the cuticle of most nematodes. 
Ascaris cuticle is composed of 3 genetically distinct collagenous 
polypeptides 5 and recently the presence of 2 genetically distinct 
collagen chains has been reported in Caenorhabditis 6. 
The present study reports the isolation and partial character- 
ization of cuticular collagen from the parasitic nematode, Gai- 
geria pachyscelis (Ancylostomatid), a hookworm of sheep and 
goat. 
Materials' and methods. Adult parasites, after extensive washing 
with distilled water, were incubated in 1% sodium dodecyl sul- 
phate (SDS) at 37~ overnight 7. This treatment selectively 
solubilizes the internal tissues of the worm, as could be con- 
firmed by light microscopy. 
Isolated cuticles were extracted with 8 M guanidine-HC1 and 
2% fl-mercaptoethanol at 4~ overnight, and centrifuged at 
10,000 x g for 30 min. The clear supernatant was dialyzed 
against 0.2 M NaC1-0.05 M Tris (pH 7.5)-0.1% fl-mercapto- 
ethanol and made 50% with respect to ammonium sulphate. 
Further purification of precipitates obtained by ammonium 
sulphate fractionation was carried out on a DEAE-cellulose 
column s . Gel filtration studies of purified collagen, at concen- 
trations of 500 lag/ml and 5 mg/ml, were carried out on Sepha- 
dex G-200. 

Relative amount of various polypeptides and their apparent molecular 
weights 

Polypeptide Hydroxyproline Percentage Molecular weight 
1 Present 42 58,000 
2 Present 57 74,000 
3 Absent 1 79,000 

Relative amount (expressed as percentage) of polypeptides was calcu- 
lated from the areas of the bands after scanning the polyacrylamide 
gels. 

Electrophoresis was performed on 5% polyacrylamide gels 9. 
After staining, gels were scanned at 580 nm and the positions 
of the bands were compared with those of standard proteins 
for molecular weight determination. Gel portions containing 
the bands were cut, washed with distilled water and extracted 
with 0.2 M NaC1-0.05% SDS at 37~ J~ After centrifugation, 
the supernatant was dialyzed against distilled water and lyoph- 
ilized. Hydroxyproline was estimated after hydrolysis of the 
protein with 6 N HC1 at l l 0~  for 24h~L Hexosamine was 
determined as described by AshweW z. 
Results and discussion, Because of the small size of the parasite, 
it is difficult to isolate the cuticle by physical means. The isola- 
tion of the cuticle by solubilizing the internal tissues with SDS 
is simple and highly satisfactory. Guanidine-HCl (8 M) and 
fl-mercaptoethanol (2%) solubilizes 80-90% of the cuticle. 
The need for a reducing agent during solubilization indicates 
that disulphide bonds are probably involved in the organiza- 
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Figure 1. Ion exchange chromatography on DEAE-cullulose. Arrow in- 
dicates the elution of bound components (peak 2) with 1 M NaC1. 
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Figure 2. SDS-polyacrylamide gel electrophoresis of components not 
bound to DEAE-cellulose (peak 1, shadowed area of fig. 1). 
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Figure 3. Gel filtration profile of cuticular collagen on Sephadex G-200 
at high concentration (5 mg/ml). The protein was eluted as a single peak 
in the void volume. 

tion of cuticle structure. Collagen does not bind to DEAE-cel- 
lulose under the experimental conditions used 8, and can be col- 
lected in the wash fraction (fig.l, peak 1). The presence of hy- 
droxyproline in the unbound fraction provides evidence that 
the protein part is collagen; it was entirely free of proteogly- 
cans as judged by the absence of hexosamine. Bound fraction 
(peak 2) was non-collagenous as it failed to show the presence 
of hydroxyroline. 
Etectrophoresis of  the collagen fraction revealed 2 major poly- 
peptides with apparent tool. wts of  58,000 and 74,000 (fig. 2 
and table). A 3rd, non-collagenous polypeptide was observed 

in many experiments. These results indicate the existence of at 
least 2 collagen polypeptides in the cuticle of Gaigeria pachys- 
celis. At a concentration of 5 mg/ml, the collagen was eluted in 
the void volume from the Sephadex column (fig. 3). The addi- 
tion of a reducing agent (0.1% fl-mercaptoethanol) had no ef- 
fect on the elution pattern. At low concentration, (500 pg/ml), 

no protein could be observed in the void volume; it eluted 
much later from the column with a Ve/Vt value of 0.56. These 
results led us to believe that cuticular collagen in solution ex- 
ists in two forms, a non-associated form at low concentration 
and an associated form at high concentration. 
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Summary. Spherical structures in the test cells that surround the embryos of  the ascidian Ciona intest&alis L. (Tunicata, phylum 
Chordata) were studied by both light and electron microscope. Our data support the view that these structures are micro- 
organism-like cells living in symbiosis with the test cells. Their possible role is discussed. 

The test cells surround the ascidian egg throughout embryonic 
development until the larval stage. They are found between the 
egg membrane and the follicular cells from which they are 
separated by the chorion. Their name is due to Kupffer 2 who 
maintained that their role was secreting the larvae tunic, a 
transparent, extracellular structure which covers the epidermis 
of the larva. 
Although they have been under study for a long time, their 
function is still not clear. Many authors 3-1s agree that they 
furnish nutritional material to the oocyte cytoplasm during 
oogenesis, but their role in embryogenesis is unknown. It 

should be remembered that the egg develops normally after 
their removal. Mansueto and Villa 16 have demonstrated that 
they incorporate radioactive precursors of proteins and RNA 
during embryonic development. Moreover, the incorporation 
of (3H)-thymidine at the end of development, i.e., when their 
life seems to be concluded, is a peculiar feature. In fact, many 
of them are lost as a result of larval movements, even though 
some are firmly attached to the tunic. 
We have reconsidered the test cells in the light of these results. 
The present research is aimed at providing further information 
on the structure and function of these cells in Ciona intes- 


