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ABSTRACT

Protein tyrosine phosphatases (PTPases) regulate the tyrosine phosphorylation of target proteins in-
volved in several biological activities including cell proliferation and transformation. Protein tyrosine
phosphatase ε (PTPε) contains duplicated PTPase-like domains and a short extracellular region. Using
the fluorescence in situ hybridization method, the gene encoding PTPε (locus symbol Ptpre) was
mapped to mouse chromosome 7F3. These results indicate that there is a conserved syntenic group
between human chromosome 10q26 and mouse chromosome 7F3. Iran. Biomed. J. 2: 133-135, 1998
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INTRODUCTION

Changes in the level(s) and pattern(s) of protein
tyrosine phosphorylation are involved in a vast ar-
ray of biological events including cell activation,
growth, differentiation, and neoplastic transforma-
tion [1]. Since the number of cloned members of
the PTPase family has increased, this family has
been divided into three classes based on their
overall structures [2]. Class I contains the cyto-
plasmic molecules with one phosphatase domain,
class II contains the transmembrane molecules with
one cytoplasmic phosphatase domain, and class III
contains the transmembrane molecules with two
cytoplasmic phosphatase domains [2].

Protein tyrosine phosphatase ε (PTPε), which
belongs to class III of PTPases, contains duplicated
PTPase-like domains and a short extracellular re-
gion with 27 amino acids [2-4]. The PTPε has been
cloned in human [2], rat [4], and mouse [3]. Com-
parisons of the deduced amino acid and nucleotide
sequences of PTPε between human, rat, and mouse
revealed its high level of conservation during the
course of evolution of these three species [2-4].
Given the potential role(s) of PTPases in cell

growth control [1, 3, 5] and high level of their evo-
lutionary conservation [2-4], it is of particular in

terest to determine the chromosomal localization
of the gene encoding PTPε in order to investigate
the correlation between the location of PTPε gene
and recurrent cytogenetic abnormalities in
neoplasms, as well as its usefulness in comparative
analysis of genomic organization during
mammalian evolutionary history. Although the
gene encoding PTPε (locus symbol Ptpre) was
mapped on mouse chromosome 7 [6], its regional
localization is unknown. The present report deals
with a more precise localization of the Ptpre gene
in mouse chromosome 7 by fluorescence in situ
hybridization (FISH) method.

MATERIALS AND METHODS

Chromosome preparations were made from pri-
mary culture of skin of DRC mouse. Because the
nucleotide sequences of PTPε showed high level of
conservation during the course of evolution [2, 4],
the cDNA of human PTPε was used as a probe for
gene assignment on mouse chromosomes. A biotin-
16-dUTP labeled cDNA of human PTPε [2] was
hybridized to mouse metaphase chromosomes and
the fluorescence signals detected according to the
FISH protocol as previously described [7]. Meta
phase chromosomes were identified by Q-bands
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after staining with quinacrine and Hoechst 33258 as
previously described [8].

RESULTS AND DISCUSSION

Hybridization with the human cDNA probe
yielded a clear specific hybridization signals on
mouse chromosomes. Analysis of 71 mouse meta-
phases showed that 65% of metaphases had two
symmetric fluorescence signals on both chromatids
of chromosome 7 at band F3. It should be empha-
sized that such specific accumulation of signals as
mentioned above could not be detected on any other
regions of mouse chromosomes. Thus the present
data demonstrates more precise localization of the
Ptpre gene on 7F3, confirming the previous assign-
ment [6]. Recently, the gene encoding PTPε has
been mapped to human chromosome 10q26.2-q26.3
[9]; therefore the present results revealed that the
Ptpre is a member of conserved syntenic group
between human chromosome 10q26 and mouse
chromosome 7F3.

The localization of the gene encoding PTPε at
human chromosome 10q26 and mouse
chromosome 7F3, is potentially of great interest,
since the karyotypic analysis of human
astrocytoma and glioblastoma [10-12] and mouse
skin tumors [1315] revealed that loss of genetic
material on human chromosome 10 and mouse
chromosome 7 plays a crucial role in these tumors.
Using genetic linkage analysis, a genomic region
important in determining quantitative variation in
liver tumor susceptibility was identified on mouse
chromosome 7 [16]. And finally, the Ptpre located
near a fragile site on mouse chromosome 7 [17].
Taken together, it is possible that the PTPε may be
related to malignancy, but further studies are
required to clarify the biological function(s) of
PTPε in carcinogenesis.
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Fig. 1. Assignment of the mouse Ptpre gene to mouse chromosome
7F3 by FISH. FISH was performed using 600 ng denatured human
cDNA probe per slide as described previously [7]. Mouse
chromosomes were stained with propidium iodide (a) and Q-banding
(b). Arrows are the positions of hybridization signals. Diagrammatic
representation of mouse chromosome 7, illustrating the localization of
the Ptpre gene in 7F3 (arrowhead) (c).
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