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Introduction

In recent years cytological work with Ceratttis capitata has
expanded rapidly in concert with increased interest in the application of
genetics and molecular biology in the control of this species (IAEA
T985a,b, 1987). Previous studies using mitotic chromosomes produced
essential basic karyotypic data but resulted in a confused situation in
which several chromosome nomenclature systems were in use. The need
for better cytological methods and a standardisation of nomenclature
was recognised by the IAEA (1985a) which recommended a system
based on that used for Drosophila melanogaster. Polytene chromosome
analysis was soon available with the development of techniques for
preparing chromosome squashes from male pupal orbital trichogen cells
(Bedo 1986,1987) and larval salivary glands (Zacharopoulou 1987).

The application of chromosome banding techniques quickly
provided detailed morphological information on mitotic chromosomes,
particularly the sex chromosomes (Bedo 1986), and mapping of
chromosome rearrangement break-points on newly preparea polytene
chromosome maps commenced (Bedo 1987). This report describes
recent unpublished results and offers comment on the still unresolved
nomenclature problems in C. capitata.

Recent Advances in the Cytology of C. capitata

Quinacrine fluorescence studies revealed multiple bright bands in
the X chromosome and a double band in the Y chromosome long arm
(Bedo 1986). I have now applied Counterstain-enhanced fluorescence
which highlights chromosome regions with particular DNA base
composition. Distamycin-DAP! (DA-DAPI) staining reveals the X
chromosome Q bands to be largely AT rich. The GC specific stain
Chromomycin A3 (CMA) does not produce bright bands but elevates
background fluorescence in the Y chromosome suggesting that it may
have a somewhat higher GC content than other chromosomes. In the X
chromosome a complementary fluorescence pattern between AT
specific and GC specific stains is not clearly seen, indicating that this
chromosome may have a complex structure. This is further emphasised by
the correspondence of silver staining to the fluorescent bands and the
lack of C banding in much of the X chromosome long arm where these
bands occur.

The application of new fluorescent stains did not differentiate any of
the autosomes. All autosomes have AT specific fluorescence at their
centromeres with no other bright bands to serve as distinguishing features.
The difficulty in recognising the smaller autosome pairs which have similar
lengths and arm ratios (Bedo 1987) has therefore not been resolved.

In testis preparations, meiotic chromosomes show a marked
reduction in the intensity of fluorescence and a loss of banding detail. The
potential for using fluorescence banding for Investigation of meiotic
pairing is therefore limited. Nevertheless X chromosome fluorescence is
consistently brighter than that of the Y and can be easily traced
throughout meTosis and sperm development. Mature sperm can be
scored as X or Y bearing by observing their fluorescence characteristics.
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Nucleolar structure

I have used in situ hybridisation to examine the nucleolar structure in
several tissues of C. capitata. A tritium labelled ribosomal gene probe
originating from D. melanagaster gave good results. Mitotic karyotypes
are clearly labelled in the short arms of the X and Y chromosomes. In
polytene nuclei from trichogen cells.fat body and salivary glands labelling
occurs within the nucleolus concentrated over a net-like core. Thus
nucleolar structure in different polytene tissues does not vary as
dramatically as autosomal banding patterns.

The problem of Chromosome Nomenclature

The goal of standardising chromosome nomenclature (IAEA 1985a)
has been hampered, and the problem compounded, by the inability to
distinguish the smaller members of the mitotic complement (Bedo 1987)
and the differences in banding patterns of trichogen and salivary gland
polytene chromosomes (Bedo and Zacharopoulou 1988). The maps now
published for trichogen cell (Bedo 1987) and salivary gland
(Zacharopoulou 1988) chromosomes were independently made so that
homologous chromosomes are not aligned.

Several nomenclafural problems have arisen from these findings.
The inability to reliably recognise the smaller autosomes in mitotic cells
makes even the application of a basic D. melanogaster based numbering
system difficult. Accurate correlation of diploid and polytene karyotypes
is also not possible for all elements. In addition, although it is possible to
define homologous chromosomes using translocation analysis
(Zacharopoulou, unpublished), trichogen and salivary gland chromosome
maps cannot be aligned due to banding differences between the tissues.

One question of nomenclature is whether to renumber one of the
polytene chromosome maps so that homologues are in the correct order.
Two arguments can be made against this action. First, because the
section numbers vary between the maps, loci will still have different
designations in trichogen and salivary chromosomes. Given the effort
required in translocation analysis and in situ hybridisation for example, it is
unlikely to expect a band for band correlation of the two maps to be
achieved for a long time. It is likely that there will always be two polytene
chromosome mapping systems. Second, because polytene chromosome
elements cannot be accurately correlated with the smallest autosomes of
the diploid set, the future discovery of a reliable means of recognition
may necessitate yet another renumbering if the assignment proves to be
wrong. At this stage it seems prudent not to alter the numbering of
polytene maps to avoid the possibility of further confusion in the future.

The wish for a neat, logical system of nomenclature appears to be
frustrated by the characteristics of the organism itself.
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