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The use of serological techniques for gut-content aqg;ysis in Cephalopods

Maxine GRISLEY

Department of Zoology, University of Aberdeen, AB9 2TN, Scotland (U. K.)

Cephalopods are important both to

oAl Biahefed aa s 2
segment of the marine food chain supporting marine vgrtebr;tes, in
particular whales, seals and some‘birds (Clarke, 1977, 1983). There
is however, little information on their food intaké ahd trophic
relationships.

Conventional methods of gut content anajysis g;g'n. applied to
cephalopods such as squid but may be unreliable because, in general,
recognisable fragments of prey are not ingested. In recent years
serological analysis has been employed to ynravel the camplex food
webs of benthic communities (Young et al., 1964; Young, 1973; Feller
et al., 1979; Feller & Gallagher, 1982). The techniques involve the
use of anti-sera, containing antibodies to putative prey muscle
proteins, which have been raised in a taxonamically unrelated species
(such as rats or rabbits). These antisera can be used to
specifically identify the protein origin of faod fragments in the gut
of the predator.

Mammalian antibodies form insoluble camplexes with their
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homologous antigens; in the work described here these antigens are
the muscle proteins of a crab species to which the antiserum has been
raised. When placed in wells in a supporting medium, such as
agarose, and allowed to diffuse together these complexes can be seen
as precipitation lines bhetween the two wells (Fig. 1). This passive
method of contact between antigens and an antiserum is purely quali -
tative and only gives information concerning the number of antibody/

antigen reactions that have occurred. 1In the case shown in Fig. 1
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In the application of serological analysis to the gut contents of

Eledone cirrhosa we have increased the sensitivity of the technique by

using crossed immunoelectrophoresis (CIE). The soluble material from
a homogenate of muscle proteins from a potential prey species (anti-
gens) are separated electrophoretically in agarose (along the
horizontal axis of the final plate, fig. 2). The agarose strip
containing the separated antigens is moved to a glass plate and a new
gel containing homologous antiserum is cast on the same plate. The
antigens are then electrophoresed a second time, this time at right
angles into the antiserum—-containing gel (along the vertical axis of
the final plate, fig. 2). The immune precipitates apppear as peaks

(Fig. 2). Each prey species examined gives a characteristic pattern
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of immune precipitates, which we call a signature, when electro-

phoresed into its homologous antiserum (Fig. 3).
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One of the major problems encountered with serological techniques

is the cross-reaction of antisera with prey species other than the one

to which they have been raised.

action with heterologous antigens.

These are said to result from inter-

When dealing with taxonomically

related prey species it is inevitable that some proteins will be
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antigenically similar. The presence of cross-reactions considerably
reduces the confidence with which an antiserum can be used to identify
gut contents.

One way of reducing this problem is to identify precisely those
proteins which are common to several prey species and by using CIE
this is possible. By applying homologous and heterologous antigen
mixtures on a tandem arrangement during the first electrofbhoretic
separation, it is possible to directly compare the profile of
precipitation peaks that each mixture forms during the second-stage
electrophoresis (Fig. 4). Cross-reactions appear as new isolated
peaks or peaks that are wholly or partially linked to peaks that

normally arise between the homologous antigens and their antiserum.
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If the peaks are totally linked (Fig. 5) then the protein in species A
and B can be considered to be antigenically identical. This

situation is rare between different species. More common is the

occurrence of partially linked peaks which show that the
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cross-reacting protein shares certain structural similarities with the
protein to which it is joined and so is recognised by the same

antiserum.

In contrast to the passive diffusion methods employed in most
serological analyses, cross-reactions can actually be used to identify
unknown gut contents by comparing them in tandem CIE experimenté; with
control muscle extracts as shown in Fig. 5. When nearly all the
cross-reacting peaks arising from the unknown sample (# in Fig. 5) are
linked in reactions of éomplete identity with those of one of the
control extracts a near-perfect match is achieved and the origin of
the meal can be confidently identified. In Fig. 5 the meal eaten by
the octopus can be recognised as spgcies E. It is possible that the

same technique can be used to reliably identify the sources of a mixed

meal in the same way.
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So, by using CIE it is possible to utilise cross-reactions,
previously considered to be the major draw-back of serological
analysis to increase the certainty of accurate gut contents identifi-
cation. We are presently developing techniques to screen gut
contents of large field samples of Eledone and hope to extend this
area of research to squid species. Further details of these
techniques are soon to be published in Journal of Experimental Marine

Biology and Ecology.

References

Clarke, M. R. 1977. Beaks, nets and numbers. Symp. zool. Soc.,

Lond., Vol. 38, pp. 89-126.
Clarke, M. R. 1983. Cephalopod biomass - estimation from predation.

Mem. Nat. Mus., Vict., Vol. 44, pp. 95-107.

Feller, R. J. & E. D. Gallagher. 1982. Antigenic similarities among

estuarine soft-bottom benthic taxa. Oecologia (Berl.), Vol. 52,

pp 305-310.

Feller, R J., G L. Taghon, E. D. Gallagher, G. E. Kenny & P. A.
Jumars. 1979. Immunological methods of food web analysis in a
soft-bottom benthic community. Mar. Biol., Vol. 54, pp. 61-74.

Young, J. O. 1973. The prey and predators of Phaenocora typhlops

(Tubellaria: Neorhabdocoela) living in a small pond. J. Anim.
Ecol., Vol. 42, pp. 637-643.

Young, J. O., I. G. Morris & T. B. Reynoldson. 1964. A serological
study of Asellus in the diet of lake dwelling triclads. Arch.

Hydrobiol., Vol. 60, pp. 366-373.


http://www.tcpdf.org

