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PTPy A 5,403 bp ¢cDNA encoding chicken protein tyrosine phosphatase gamma
cDNA (PTPy) was isolated and sequenced. The predicted open reading frame of
Cloning 1,422 amino acids (aa) includes 742 aa of extracellular (EC) domain, 26 aaof
Sequencing transmembrane (TM) domain and 634 aa of intracellular domain. The chick
Expression en PTPy has a 86.7% aa identity to its human homolog and contains the car

bonic anhydrase-like domain and fibronectin type III homologous regionsin
the EC domain, as well as the tandem linked catalytic sequences in the cyie
plasmic domain. However, the chicken PTPy lacks 29 aa immediate down-
stream of the putative TM domain in comparison with its human counterpart.
Northern analysis revealed the presence of two transcripts of 6.3 and 9.5kbin
various tissues. The cytoplasmic domain of the PTPy could be expressed asan
enzymatically active form in SF9 insect cells. PTPy could also be expressedin
normal and src-transformed NIH3T3 and Rat1 cells as a gag-PTP fusion pro
tein, but no detectable effects on growth and colony formation of these cells
were observed.

Tyrosine phosphorylation is one of the most important
protein modifications involved in modulating a number
of physiological and pathological processes, including cell
growth, differentiation, and neoplastic transformation
[24]. The state of such phosphorylation depends on the
relative activities of two families of enzymes with oppos-
ing activities, namely protein tyrosine kinases (PTKs) and
protein tyrosine phosphatases (PTPs).

PTPs can be divided into membrane-spanning recep-
tor-like proteins (RPTP) and intracellular PTPs which
can be further grouped based on the presence of SH2
domains [10, 13] RPTPs include RPTP «, B, v, 6, €, A, L,
CD45, LAR, and DEP-1. All of them have an extracellu-
lar (EC) domain, a transmembrane (TM) domain and a
cytoplasmic domain featuring two tandem catalytic se-

quences. Studies on the two tandem catalytic domains
suggest that the N-terminal catalytic domain is mor
active than the C-terminal one, which may also havea
regulatory function. A study of substrate interaction with
PTPs has suggested that chemical features of the primary
sequence surrounding the dephosphorylation site of the
substrate contribute to its recognition by the enzymes
[42]. Very little is known about the physiological sub-
strates for PTPs in general. However, MAP kinase was
shown to be a substrate of MKP-1, a dual specificity phos-
phatase [36] and c-src was shown to be dephosphorylated
by PTPa [44]. In addition, when different PTPs were
coexpressed with a panel of receptor PTKs (RPTK), clear
differences were observed in susceptibility of different
RPTKSs to dephosphorylation by PTP1B, T-cell phosphs
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tise (TC-PTP), and CD45 [20]. Aside from differential
abstrate recognition, this observation could also imply
that cellular compartmentalization of a PTP may play an
mportant role in its substrate interaction and biological
finction.

It is generally assumed that PTPs serve to negatively
regulate PTKs and thus cell growth. Emerging evidence,
however, suggests that the effect of PTP on cell growth can
be either negative or positive. Based on the observation
that RPTPy maps to a region of human chromosome 3,
21, frequently deleted in renal and lung carcinomas,
RPTPy has been considered a candidate of tumor sup-
pressor genes [19]. Another RPTP that is implicated to
have a negative effect on cell growth is DEP-1 [27]. It was
rported that the expression level of DEP-1 increased
mdually with increasing cell contact and was initiated
before saturation cell density was reached. This observa-
tion suggests that DEP-1 may be involved in contact inhi-
bition of cell growth. PTP1C was also shown to be pre-
dominantly a negative regulator of growth factor signaling
nhematopoietic cells [17]. By contrast, RPTPa may posi-
wely regulate cell growth. Evidence in support of this
ncludes that overexpression of RPTPa in rat embryo
fibroblasts leads to cell transformation [44] probably
frough activation of signaling proteins, including Src,
MAPK, and Jun [43]. The negative regulatory site of src,
Tyr 527, was preferentially dephosphorylated, and
MAPK and Jun were activated and translocated to the
mcleus in RPTPa transfected cells [43]. Other studies
siggested that Grb2 could bind to RPTPa and the bind-
g site was mapped to Tyr 789 both in vitro and in vivo
8,10, 34]. Syp, a widely expressed SH2-containing PTP,
has been shown to participate in signal transduction lead-
ing to mitogenesis [3, 32, 37, 39]. Syp has been shown to
interact with a number RPTKSs through its SH2 domain
resulting in enhancement of its enzymatic activity [39].
Thus, PTP and PTK, having opposite enzymatic activi-
fies, could function in concert or antagonistically in regu-
lation of cell growth and differentiation.

RPTPB (also known as PTPC), which is closely related
1RPTPy, has been cloned and shown to be brain specific
18, 21, 30]. RPTPPB was shown to be expressed in the
form of proteoglycan and binds to the extracellular matrix
protein tenascin [1]. The EC domains of receptor PTPs
have diverse structural features [26]. Interestingly, the EC
domains of RPTPy and P contain stretches of amino acids
with striking homology to the carbonic anhydrase (CAH)
domain and fibronectin III repeats [2, 18, 21, 30]. The
CAH domain of RPTPB was shown to be a functional
ligand for the axonal cell recognition molecule contactin
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[28]. Those interactions were suggested to have some role
in signalling for neural development. It is interesting to
note that murine L cells have lost one ptpy allele and sus-
tained an intragenic deletion within the CAH domain in
the other. Whether there exist bona fide ligands for
RPTPs similar to those for RPTKSs remains an open ques-
tion. However, aside from the presumed interaction with
ligands, the EC domains of certain RPTKSs, such as
RPTPu, were shown to be able to bind to each other
homophilically suggesting a role in cell-cell interaction

[4].
In this paper, we present the cloning of chicken PTPy
and study of its biochemical and biological properties.

Materials and Nethods

Cells and Colony Formation Assay

NIH3T3 and Ratl cell lines transformed by src were isolated by
infection with subgroup A Rous sarcoma virus [L.-H. Wang, unpubl.
result]. Colony formation in soft agar was done as described pre-
viously [12].

Library Screening

The original chicken PTPy 4.1 clone was isolated by low stringen-
cy screening of a Agt10 chicken kidney cDNA library [7] with a probe
of full-length human CD45 ¢DNA [33]. Subsequently, a 5" fragment
released from the 4.1 clone by digestion with EcoR1 (the 5’ cloning
site) and Bsal was used as a probe to screen a Agt10 chicken brain
c¢DNA library [22] under high stringency condition. Several up-
stream cDNA clones were isolated. Then the further 5’ fragment was
used as a probe to screen the library again. After several rounds of
screening, a set of 5" cDNA clones were isolated which, together with
the 4.1 cDNA clone, allowed us to assemble into a composite cDNA
of 5,403 bp. Hybridization was carried out at 42°C overnight in a
solution containing 5 x SSC, 50% formamide, 20 mM Tris-HCl
(pH 7.4),0.5% SDS, 1 mM EDTA, 4 mg/ml salmon sperm DNA and
107 cpm/ml of probe. For low stringency condition, filters were
washed at 37°C for 30 min in 2 x SSC, 0.2% SDS and then pro-
cessed for autoradiography. For high stringency condition, filters
were washed in 0.1 x SSC, 0.2% SDS at 65°C for 30 min.

RNA Analysis

Total RNAs from various chicken tissues were isolated by guani-
dine thiocyanate extraction followed by centrifugation on a cesium
chloride cushion according to the published methods [11]. Polyade-
nylated RNAs were purified as described previously [40]. For North-
ern blotting analysis, RNA electrophoresis and transfer to nylon
membrane were done as described [31]. Riboprobe was prepared
from the clone 4.1 subcloned into the pBluescript vector (Strategene)
using T7 RNA polymerase. Hybridization was carried out in a solu-
tion containing 5 x SSC, 1% SDS, 50 mM Na3PO4 (pH 6.5), § X
Denhart’s solution, 0.5 mg/ml yeast RNA, 5 ug/ml poly(C) at 72°C
overnight. Nylon membranes were washed 3 times in 0.1 x SSC,
0.2% SDS at 78°C.
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Protein Analysis

Metabolic labeling, protein extraction, immunoprecipitation and
gel electrophoresis were carried out as described previously [14, 23,
45, 46].

Generation of Antibody

Clone 4.1 was inserted into the expression vector pPSEM3 at Smal
and EcoR1 sites to generate a lacZ-PTP fusion cDNA. The 160-kD
fusion protein was expressed in bacteria strain W3110, extracted
from the insoluble fraction and purified by gel electrophoresis. The
protein band was excised from the gel and eluted out. The immuniza-
tion of rabbit and collection of serum were done following standard
procedures.

Expression of the Cytoplasmic Domain of PTPy in SF9 Cells

Using Baculovirus Vector

To generate the initiation codon for the PTP cDNA, the authentic
initiation codon of polyhedron that had been mutated to ACT in the
PVL 1393 vector was mutated back to ATG by polymerase chain
reaction (PCR) using the following primers: 5’ primer, 5’ATTA-
TAGTTGCTGATATCAT (the EcoRYV site used for cloning is under-
lined), and 3’ primer, 5CCCGGGATCCGACGCCCGATGGTGG-
GACGGTATGAATAATCCGGCATATT (the BamH]1 cloning site
is underlined. The initiation codon is in bold face and the mutation
nucleotides A and C are italicized). The 3’ primer (- strand) corre-
sponds to a sequence from +46 to -3 of PVL 1393 vector, but hasa T
to G change at position +3 and an A insertion at position +36 to
generate an initiation codon and reading frame-shift respectively
(fig. 5A). The PCR product was digested with EcoRV and BamH 1
and ligated to PVL 1393 which was previously cut by the same
enzymes. The resulting plasmid which has an authentic polyhedron
initiation codon and a changed reading frame starting at codon 12
was named PVL1394. The cytoplasmic cDNA fragment correspond-
ing to amino acid (aa) residues 756-1,422 of PTPy was released from
the clone 4.1 in pBluescript vector by digestion with BstUl and
EcoR1 and inserted into the PVL1394 vector at Smal and EcoR1
sites (fig. 5). As a result, 12 aa from the baculoviral polyhedron and 3
aa from the linker sequence were fused to the cytoplasmic portion of
PTPy. The expressing plasmid was cotransfected into SF9 cells with
the linearized viral helper DNA (Pharmingen). Recombinant virus
seletion, infection and maintenance of SF9 culture were carrried out
according to the described procedures [35].

Construction of the gag-PTP Fusion Protein Expression Plasmid

and Expression of the Fusion Protein in Mammalian Cells

A Xbal-EcoR1 cDNA fragment of PTPy including the TM and
entire cytoplasmic domain was cloned into the pBluescript vector.
Then a Xbal fragment released from that vector, including the entire
PTP insert and linker sequences, was transferred to the pECE vector
[9]to give rise to pECE-PTP plasmid. A Sacl-EcoRV DNA fragment
of pUR2H1 [46] including the 5° noncoding and first 150 aa of gag
pl9 was ligated to the pECE-PTP plasmid at the Sacl site and Xbal
site (which was generated by partial digestion and then blunted).
Transfection was done as previously described [46].

Assay of PTP Activity

The peptide substrate Raytide (Oncogene Science) was tyrosine
phosphorylated with pp60s™ immunoprecipitated from an extract of
Rous sarcoma virus-infected CEF. The kinase reaction was carried
out according to the company provided protocol (Oncogene Science).
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After removing the protein A-bound Src immunocomplex, the pep J‘
tide in the supernatant (50 pl) was precipitated by the additiont'
0.5 ml of 20% (w/v) trichloroacetic acid (TCA) in 20 mM Na,P0,
0.1 m! 5 mg/ml BSA and the mixture was incubated on ice f
10 min. After brief spin at 12,000 rpm, the precipitates were washed
with 20% TCA in 20 mAM Na3PO, and then dissolved in 0.2 M Tny
HCI (pH 8.0). Phosphatase assays were carried out by adding fte
labeled Raytide (1-5 x 10° cpm) to PTP immunoprecipitates resus
pended in 50 pl reaction buffer containing 25 maA HEPES (pH 1.3
5mM EDTA, and 10 mM DTT. The reaction was carricd out [
15 min at 37°C and then terminated by adding 20% TCA toa find
concentration of 5%. After removing the PTP immunoprecipitatss.
the supematant-containing phosphate (Pi) and Raytide was spotted
on a sheet of Whatman paper and developed descendingly with 5%
TCA. The amount of Pi released was counted by scintillation coun
ter.

Results and Discussion

Isolation and Sequencing of Chicken PTPy cDNAs

Taking advantage of the conservation of catalytic do
mains among different PTPs, a chicken kidney cDNA
library was screened with a full-length CD45 cDNA probe
under a low stringency condition. A 4.1-kb ¢cDNA clone
was isolated. Subsequently a chicken brain cDNA library
was screened using a 5 cDNA probe derived from th
original cDNA clone under high stringency. After sever
rounds of screening, a set of cDNA clones with overlap
ping sequences were isolated and subcloned into the
pBluescript vector and sequenced on both strands, Thos
overlapping sequences were assembled into a total cDNA
length of 5,403 bp (the sequence has been deposited in
Genbank, the accession number is U38349). This 5.4k
cDNA contains an open reading frame of 1,422 aa which
has two hydrophobic aa stretches. One is at the very ami
no-terminal end and is presumably the signal peptide, the
other is at aa 743-768 which is most likely the TM
domain. Sequence comparison between human PTPy 2,
16] and our cDNA showed that they share 86.7% identity
at the aa level and 82% identity at the nucleotide level
Thus we think this cDNA represents the chicken PTPy.

Fig. 1. Comparison of predicted aa sequence of chicken PTPy
with that of the human homolog. Symbols:), identical aa: and., sime
lar aa. CAH-like domain and phosphatase domains 1 (D1) and!
(D2) are boxed. The hydrophobic sequences are underlined. Fibro-
nectin III repeat is double-underlined. The asterisks and the amow
represent glycosylation sites and signal peptide cleavage site, respec
tively.
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Fig. 2. Northern analysis of chicken PTPy mRNA in different
tissues. 10 pg of poly(A)-containing RNA was used in each sample.
Riboprobe transcribed from clone 4.1 (fig. 1) in pBluescript vector
was used for hybridization. Molecular weight markers are in kb.
RNA samples were separated on an agarose gel, some of them were
also stained with ethidium bromide and photographed as shown
under the Northern blot.

Sequences of human and mouse PTPy revealed that their
EC domains contain a region of 266 aa residues with strik-
ing sequence similarity to the enzyme CAH and a se-
quence resembling fibronectin type III repeat. The cyto-
plasmic domain of PTPy contains two tandem stretches
of typical PTP catalytic sequences [1]. However, the sec-
ond catalytic domain has an Asp residue at position 1351
instead of a conserved Cys residue thought to be essential
for the catalytic activity. Both chicken and human PTP(
also lack the conserved cysteine residue [18, 30]. All those
domains and structural features are well conserved in
chicken RPTPy (fig. 1). However, the region encompass-
ing about 100 aa residues immediate upstream of the TM
domain is relatively divergent among the three species.
Interestingly, a 29 aa stretch immediately carboxyl to the
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TM domain is deleted in the chicken PTPy in comparison
with the human and mouse homologs. We have isolated
several independent cDNA clones spanning this region.
They all have this 29 aa deletion, suggesting that thisis
genuine difference among chicken and mammalian spe-
cies. Chicken PTPy has nine potential N-glycosylation
sites. Eight of them are conserved in human whereas sixof
them are conserved in murine homolog.

Expression of Chicken PTPy mRNA in Different

Tissues

Two transcripts of 6.3 and 9.5 kb were detected a
varying ratios in different tissues by Northern blot analy
sis (fig. 2). They are bigger than the murine counterparts
which were reported to be 5.5 and 8.5 kb [1]. Only the
6.3-kb transcript was detected in CEF. RNA slot-blot
hybridization revealed that PTPy mRNA was detectedin
various chicken tissues including brain, heart, intestine,
lung, kidney, ovary, spleen, and stomach, but not in bur
sa, liver, muscle, and thymus (data not shown). The cel-
type-specific differences in the size of the PTPy mRNAs
could have resulted from alternative splicing. Alternative
ly, they may represent closely related genes. The expres-
sion profile of PTPy is in contrast to that of RPTP}
(PTPY) which is neural specific [6, 21, 30]. This implies
distinct functions for these two otherwise structuraly
related RPTPs.

Expression of the Cytoplasmic Domain of Chicken

PTPyin SF9 Cells

To study biochemical properties of the chicken PTPy,
its cytoplasmic domain was engineered into a modified
PVL1393 vector that contains a baculovirus polyhedron
promoter and initiation codon (fig. 3A). The expression
plasmid was cotransfected into SF9 cells with the linear-
ized helper viral genomic DNA containing a lethal dels
tion so that only the recombinant virus generated by
recombination between the helper DNA and the expres:
sion plasmid can survive. After transfection, the recombi
nant virus was harvested and the titer was determined o
be 106 PFU/ml. The PTPy protein expression was de
tected by metabolic labelling of the recombinant virs
infected cells. The result showed that a protein of e
pected size was detected in the recombinant virs
infected cells at a very low level, but not in the wild-type
virus-infected cells (fig. 3B). Phosphatase assays showed
that the cytoplasmic domain was enzymatically active
(fig. 4, lanes 5 and 6). The protein was initially detecteda
24 h after infection and reached the highest level at 4§}
and decreased thereafter (fig. 3B).

Xiong/Guo/Zong/Jong/Jiang/Chan/Wang
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ATG CCG GAT TAT TCA TAC CGT CCC ACC ATC GGG CGAGGATCCC |CG z G lAATTC

DAYS AFTER INFECTION

1 2 3 4 SF9
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Fig. 3. Expression of the cytoplasmic domain of PTPy in SF9 cells. A Schematic representation of the expression
plasmid. The pVL 1394 vector is derived from pVL1393 with substitution of T by G at position +3 and an A insertion
at position +36 indicated as italics. RS, EcoR5; Bl, BamHI; S1, Sma 1; R1, EcoR1. R5 and Bl were used for
construction of PVL 1394 and S1 and R1 were used for insertion of the PTP ¢cDNA fragment. The open bar represents
PTPy sequence. B S{9 cells were metabolically labelled for 4 h with 35S-Met after infection with the PTPy recombi-
nant virus for the indicated times. 1 mg protein extract (from 10-cm tissue culture dish) from each sample was
immunoprecipitated with anti-PTPy Ab and analyzed in SDS-PAGE.

We have constructed the PTPy expression plasmid
using the authentic polyhedron initiation codon, and fus-
ing the cDNA to the polyhedron sequence several aa
downstream of its initiation codon. Such an approach has
been reported to yield higher level of expression than pro-
teins without fusion to the polyhedron sequence [35].
Therefore, the low level expression of PTPy is likely due
foits intrinsic nature rather than inappropriate initiation
sequence. It is possible that this protein is not compatible
with the SF9 cells. Alternatively its phosphatase activity
may somehow interfere with the expression. Cell death
apparently was not the reason for the low expression since
noobvious difference in cytopathic effect caused by infec-
tion of the recombinant and wild-type viruses was ob-
served.

Expression of gag-PTPy Fusion Protein in Normal and
src Transformed NIH3T3 and RATI Cells
Fusion to the gag sequence is commonly seen in retro-

Fig. 4. Phosphatase assay: 1 mg protein of each cell lysate was
) ) . immunoprecipitated with anti-PTPy Ab. One-tenth of the immune
virus-transduced oncogenes including ros, fps, yes, myc,  complexes resuspended in PTPase reaction buffer was added to the
erbd, abl, fms, kit, and raf [24]. The function of the gag ~ *P-labelled Raytide peptide in the same buffer and incubated for

sequence is thought to provide an initiation Codon and 15 min at 37°C (see Materials and Methods). The free phosphate

helo to stabilize and form active oncoproteins [15, 29].  (F1)wasscparated by paper chromatography and counted in scintilla-
p P [15, 29] tion counter. Pi release (%) = cpm (free Pi)/cpm (Raytide + free Pi).

We have shown that IR and IGFR genes could be trun- 1 = sr¢/NIH3T3 cells; 2 = gag-PTPy expressing sr¢/NIH3T3 cells,

cated and fused to gag to form active oncogenes [23, 41]. 3 = g¢/Ratl cells; 4 = gag-PTPy expressing src//Ratl cells; 5 = SF9
Therefore, we thought there was a good chance to stably  cells; 6 = SF9 cells infected with recombinant virus for 2 days.

Cloning and Expression of Chicken Protein J Biomed Sci 1996;3:266-274 271
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Fig. 5. gag-PTPy expression in normal
and sre-transformed NIH 3T3 and Ratl
cells. A Structure of gag-PTPy fusion cDNA.
Hatched bar represents gag sequence of
UR2; open bar represents PTPy sequence,
and filled bar represents its TM domain. The
restriction sites used for cloning and the
fusion junction are shown. B NIH3T3, src/
NIH3T3 and src/Ratl cells were transfected c
with gag-PTPy expression vector and pSV2- 200 —
Neo plasmid. After drug selection, resistant
clones were isolated, amplified and analyzed
for gag-PTPy expression by metabolic label-
ling with 3°S-Met and immunoprecipitation
with anti-PTPy Ab. Representative clones
and a control pSV2-Neo transfected clone

NIH3T3

GAT-CTAGA
Eco R1 Xbal (BLUNTED)

SRC/NIH3T3 SRC/RAT1
3PT3 C 10 28 Cc 4 58

 GAG-PTP

are shown.

Table 1. Colony formation of GAG-PTP expressing cells

src/3T3-1 230 PTP/src/3T3-1 274
src/3T3-2 523 PTP/src/3T3-2 415
src/Rat-1 150 PTP/src/Rat-1 130
src/Rat-2 218 PTP/src/Rat-2 212

Parental src transformed NIH3T3 (src¢/3T3) and Ratl (src/Rat)
clones and the GAG-PTP expressing clones were seeded at 2,000
cells per 6-cm dish. Colonies were counted after 3 weeks of incuba-
tion.

express PTPy as gag-PTP fusion protein in mammalian
cells. The PTPy ¢cDNA fragment including the TM and
cytoplasmic domains (aa 679-1,422) was linked to the
gag sequence of UR2 to form a gag-PTP coding sequence
in the mammalian expression vector pECE (fig. 5A). The
plasmid was cotransfected with the pSV2-Neo into
NIH3T3 cells and a number of stable expressing clones
were isolated. The result showed that the PTPy expression
levels in those clones were very low (fig. 5B). Since PTPy
was suggested to be a candidate of tumor suppressor
based on its chromosomal localization [19] and because of
its presumed activity against PTKSs, sre-transformed
NIH3T3 and Ratl cell lines were used to establish stable
gag-PTPy expressing lines and to analyze the effect of
PTPy. Several clones from both sr¢/NTH3T3 and src/Ratl
cells were established and shown to express a protein at
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the anticipated molecular weight as detected by metabolic
labelling and immunoprecipitation with anti-PTPy Ab
(fig. 5B). Subcellular fractionation showed that most of
the gag-PTPy in 3T3 cells cofractionated with the P100
membrane component, and PTPy could be detected on
cell surface by biotin labeling of intact cells (data not
shown). Phosphatase assays confirmed that this fusion
protein was able to dephosphorylate Raytide, a peptide
substrate (fig. 4, lanes 1-4). The low expression level of
PTPy in mammalian cells is consistent with that in inset
cells and suggests that its low level of expression is likely
due to its intrinsic property.

To detect whether gag-PTPy can reverse the trans
formed phenotypes of sre/NIH3T 3 and src/Rat1 cells, col
ony formation assay was performed. The result showed
that gag-PTP expressing cells gave rise to similar numbers
of colonies as the parental cells, although the colony num-
bers varied among individual clones (table 1). To deter-
mine cell growth rate, parental sr¢/NTH3T3 and sre/Ratl
clones and their gag-PTPy expressing derivative clones
were seeded in 24-well plates. After incubation in 5%
serum for 24 h, cells were grown in 0.5% serum and cel
numbers were counted after 1 and 3 days of further incw
bation. No difference was observed among gag-PTP ex
pressing cells and parental cells either (data not shown),

PTPs can regulate cell growth positively or negatively,
PTPI1B can suppress transformation by newu oncogene in
PTP1B expressing NIH3T3 cells [5]. Microinjection of
PTPI1B into Xenopus oocytes demonstrated that it could
block the maturation induced by insulin [38]. The SH
domain containing PTP, PTPIC, inhibits cytokine-n-
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duced mitogenic response in hematopoietic cells [17]
whereas another SH2-containing PTP, Syp, is required
for signal transduction mediated by a number of RPTKs
and thus positively regulates cell growth [10]. Expression
of a receptor-type PTP, CD45, in C127 murine cells has
been shown to inhibit ligand-dependent phosphorylation

of IGFR and PDGFR and their mitogenic response to
IGF-1 and PDGF, respectively [25]. Conversely, expres-

sonof PTPo. in rat fibroblast could dephosphorylate c-Sre

rsulting in its activation and cell transformation [44].

Since transformation by src¢ requires its continuous PTK
ativity, our result indicates that expression of PTPy is
mnable to inactivate the pp60se or to block phosphoryla-
tion of its essential substrate(s) for cell transformation.

This could be due to low expression level of the gag-PTPy

which is insufficient to overcome the activity of Src.
Alternatively, the specificity of PTPy or its compartmen-
talization may have precluded its interaction with Src or
its substrates even though that gag-PTPy appears to be
associated with plasma membrane where functional Src is
known to be localized and to exert its function.
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