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The Gene for PAX7, a Member of the Paired-Box-Containing Genes,
Is Localized on Human Chromosome Arm 1p36
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The murine Pax-7 gene and the cognate human gene,
formerly designated HuP1, are members of the multi-
gene paired-box-containing class of developmental reg-
ulatory genes first identified in Drosephila. By analy-
sis of somatic cell hybrids segregating human chromo-
somes, the gene encoding PAX7 was localized to human
chromosome 1. Fluorescence in situ hybridization con-
firmed this assignment and allowed mapping of the
gene to the terminal region of the short arm (1p36) of
the chromosome. Additionally, these results confirm
the extensive homology between human chromosome
1p and the distal segment of mouse chromosome 4,
extending from bands C5 through E2. o 1893 Academic

Press, Inc.

In vertebrates, several putative developmental control
genes have been identified by taking advantage of the
conserved sequence motifs of Drosophila segmentation
and homeotic genes (3, 6, 14). One such DNA-binding
domain is encoded by the paired hox, which was first
described in the paired {prd) class of Drosophila segmen-
tation genes and subsequently found to constitute a
multigene family in the mouse, including at least eight
paired-box genes (19). The murine Pax genes have been
shown to encode DNA-binding transcription factors
whose expression is temporally and spatially restricted
to discrete regions of the developing mouse embryo (2, 7,
10, 13). Based upon sequence comparison and genomic
organization, the eight murine Pax genes can be grouped
into four distinct classes (11). Further, the presence or
absence of ¢conserved regions coding for a signature octa-
peptide motif or for a paired-type homeobox, as well as
sequence similarities in the remaining coding region,
serves to distinguish different classes (3, 4).

The murine Pax-7 gene encodes a sequence-specific
DNA-binding protein containing not only a paired box,
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but alsc the octapeptide and a paired-type homeobox,
and shows extensive structural and sequence homology
with Pax-3. This homology at the protein level extends
from the paired domain through the homeodomain of
both proteins. The paired domains of Pax-3 and Pax-7
are very similar, with only a few conservative changes
restricted to the 54-amino-acid carboxyl region of the
paired domain (10, 13). Similarly, their expression pat-
terns during mouse embryogenesis indicate that both
genes may play an important role in neurogenesis. How-
ever, unlike Pax-3, Pax-7 expression can also be specifi-
cally followed during myogenesis from the somitic der-
momyotome to skeletal muscle-containing tissues {(13).

Strikingly, the paired boxes and the octapeptides of
Pax-7 and the cognate human gene, originally identified
by reduced stringency screening using a paired-box
probe from the Drosophila gsb gene, are 100% identical
at the amino acid level (4). Moreover, the highly charged
sequence of alternating clusters of basic and acidic
amino acids extending between these two domains
shows only four conservative and one nonconservative
substitution, In addition, the human and murine genes
exhibit the same intron/exon structure in the known
sequences. Although no downstream sequence extend-
ing 3’ from the octapeptide where a homeobox would be
predicted is available for the human PAX7 gene, the
extensive homologies between murine Pax-7 and the
cognate human sequence strongly suggest that they rep-
resent equivalent genes in mouse and man.

The Pax-7 gene has been mapped by linkage analysis
to the distal segment of mouse chromosome 4 between
the JUN and D4Pas-1 loci {19). Thus the Pax-7 locus
resides within a segment of mouse chromosome 4 that
exhibits extensive homology to the human chromosome
region 1p31-pter, a subregion (1p36) of which has been
implicated in the development or progression of a num-
ber of human tumors, including neuroblastoma, mela-
noma, medullary thyroid carcinoma, and pheochromo-
cytoma (8, 9, 15). Our efforts to identify additional
probes within this region to better characterize chromo-
somal abnormalities in these tumors led us to determine
the location for the human homologue of the murine
Pax-7 gene.
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FIG. 1. Fluorescence in situ hybridization of normal metaphase
chromosomes showing the hybridization signal for PAX7 at the distal
end of chromosome 1 in band 1p36 (arrow). In situ hybridization and
detection were performed as previously described and resulted in spe-
cific labeling of 80% of chromosome 1 chromatids in this region (16).

To assign PAX7 to a specific human chromosome, a
panel of human X rodent hybrids that segregate human
chromosomes was used (16). Analysis of genomic DNA
from these cell hybrids was performed by amplifying a
456-bp product using primers derived from intronic se-
quence flanking the 5-most exon of PAX7 (4). DNA
from a total of 25 hybrids (12 independent fusions) was
analyzed {(data reviewed but not shown). At least two
discordant clones (i.e., gene present and chromosome
absent or vice versa) were observed for each chromo-
some except chromosome 1, which showed no discor-
dancy. There was in particular 24% discordancy for
chromosome 2, to which the closely related PAX3 gene
has been localized, as well as 16% discordancy for chro-
mosome 20, to which the PAXI gene has recently been
assigned (17, 18). From these data we concluded that
PAX7 resides on chromosome 1. To confirm and more
precisely refine the localization of PAX7, we next used
fluorescence in situ hybridization. Analysis of 20 meta-
phases with a PAX7 genomic phage clone revealed the
presence of positive hybridization signals in the distal
part of the short arm of chromosome 1 (Fig. 1). This
observation corroborates the results of the PCR analysis
of the somatic cell hybrids and further maps the PAX7
gene to chromosome band 1p36.

Mapping of PAX7 to human chromosome 1p36 ex-
tends the information about the extensive homology be-
tween human chromosome 1 and the distal segment of
mouse chromosome 4, spanning now at least 30 ¢cM on
the genetic map of the latter between JUN and PND (1).
Unlike the PAX3 and PA X6 genes, for which both mu-
rine and human dominant acting mutations have been
described, and the murine Pax-! gene, whose mutation
resulis in the undulated (un) phenotype, no disorder has
yvet been linked to the PAX7 loci (5, 11, 12). However, as
more refined comparative map data are developed
within these respective chromosomal segments, e.g., be-
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tween JUN and PND on both chromosomes, further in-
formation about candidate mutations for these genes
Imay emerge.
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