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FIG. 7. In situ localization of the gene coding for the C1A9 antigen. A genomic DNA clone (Charon 4 HCDm 7) isolated from a Charon
4 library was nick translated (44) with biotinylated dUTP and used to probe a polytene chromosome squash as described in Materials and
Methods. The hybridization signal is located exclusively at cytological map position 29A on the 2L chromosome.

ous buffer system) as a constituent of heterochromatin.
These authors prepared antisera against two chromosomal
protein fractions obtained from a hydroxylapatite column.
Both antisera showed bright fluorescence staining at the
chromocenter. A number of other bands along the chromo-
some arms were also stained. Because of the impurities in
the antigen the authors could not conclusively attribute the
various staining patterns obtained in this experiment to any
specific antigen, although the 38,000-dalton protein was one
of the major components immunoprecipitated from that
fraction. It is possible that the antigen we identified in the
heterochromatic regions is identical to that described by Will
and Bautz (64). The facts that the antigen described here and
that described previously both elute from hydroxylapatite
columns at 100 to 150 mM phosphate concentrations and that
both migrate similarly on urea-acetic acid and SDS-
polyacrylamide gels with discontinuous buffer systems
strongly suggest that they are the same antigen.

The C1A9 antigen appears to be very hydrophilic and has
a high predicted helical content similar to high-mobility
group proteins (4, 10). In addition, polyglutamic acid
stretches (15) and long 3’-untranslated regions (G. H. Dixon,
B. T. Pentecost, K.-L. De. Lee, and J. M. Wright, Abstr.
Int. Symp. Chromatin Struct. Function, Camarino, Italy,
1985, p. 61-62) similar to those seen in the C1A9 antigen
mRNA have also been observed in high-mobility group
proteins. Recently mRNA for another DN A-binding protein,
GCN4 in yeasts, has been characterized (36). GCN4 protein
synthesis is regulated at the translational level, and its
mRNA has a 600-nucleotide-long untranslated 5’ noncoding
region. If C1A9 synthesis is also regulated at the transla-
tional level, the long untranslated 5’ sequences of C1A9
antigen mRNA may have a functional role. Comparison of
the nucleic acid sequence to Genebank sequences and the
protein sequence to the protein sequence data bank did not
show any significant similarities to other known sequences.

In both drosophila (32) and mice (47) the presence of a
euchromatic gene in close proximity to the constitutive
heterochromatin results in somatic mosaicism in the expres-

sion of the euchromatic gene. This effect, known as position
effect variegation, results from the functional inactivation of
the euchromatic gene. Position effect variegation has been
described in a variety of plants and animals and has been
extensively studied in drosophila (see reference 57 for a
review). Many workers have observed a striking correlation
between the proportion of cells in which the variegating gene
is packaged into heterochromatin and the degree to which a
gene is expressed (19, 42). At the genetic level specific
mutations which modify position effect variegation in D.
melanogaster have been described previously (43). The
localization of the C1A9 antigen-encoding gene to 29A on the
2L chromosome is very intriguing. Recently, a group of
genes referred to as suppressors of position effect variega-
tion have been genetically mapped to approximately 28.9
centimorgans on the 2L chromosome (55). Mutations at this
locus result in marked supression of position effect variega-
tion. It was suggested that genes at such loci may encode
structural NHC protein components of heterochromatic
regions. The protein we identified is an NHC protein and is
very specifically associated with heterochromatic regions.
The chromosomal location of the gene that encodes this
protein at map position 29A appears to be at or very near to
the mutation at 28.9 centimorgans. Preliminary studies indi-
cate that the expression of the message for the C1A9 antigen
is affected by this suppressor mutation (T. C. James and
J. C. Eissenberg, unpublished data). It may therefore be
possible to rescue the lethal homozygous phenotype by
introducing an intact wild-type gene coding for the C1A9
antigen into this mutant by P element-mediated transforma-
tion (45). Such experiments are currently being undertaken
in this laboratory.
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