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¢DNA CLONING OF A NOVEL PROTEIN TYROSINE PHOSPHATASE WITH
HOMOLOGY TO CYTOSKELETAL PROTEIN 4.1 AND ITS EXPRESSION
IN T-LINEAGE CELLS!
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Summary. Reversible tyrosine phosphorylation plays important regulatory roles in various
cellular events including the differentiation and function of lymphocytes. Here we report the cDNA
cloning of a non-receptor type protein tyrosine phosphatase, PTP36, which is expressed in murine
thymus. PTP36 was a new member of a tyrosine phosphatase subfamily defined by MEG-01 and
PTPHI1, which had a C-terminal phosphatase domain as well as an N-terminal domain with
homology to cytoskeletal-associated proteins like band 4.1, ezrin, and talin. In addition, we found
a putative SH3-binding motif in PTP36 but not in MEG-01 or PTPHI1. PTP36 was expressed in
cells of both hematopoietic and non-hematopoietic origins. In thymocytes subpopulations, PTP36
was preferentially expressed in double positive stage cells. The change of PTP36 expression level
along with T cell maturation suggests its involvement in the regulation of T cell development.

T 1994 Academic Press, Inc.

The importance of tyrosine phosphorylation by PTK (protein tyrosine kinase) has been well
established in various cellular events. Comparing with PTK, much less is known about the role of
PTP (protein tyrosine phosphatase), which has potential regulatory functions through negatively
controlling the tyrosine phosphorylation level (reviewed in (1)). In the activation or differentiation
of T lymphocytes, at least one PTP, CD45, is indispensable (2). However, the family of PTPs has
been growing rapidly and there is little information about the role of other PTPs. Therefore we
screened the PTPs expressed in lymphoid organs by PCR with degenerative primers. Here we
report the cDNA cloning of a non-receptor PTP, PTP36, which is a new member of a PTP
subfamily defined by MEG-01 (3) and PTPH1 (4). N-terminal domain of PTP36 has homology to
cytoskeletal-associated proteins like band 4.1 (5), ezrin (6), and talin (7), suggesting its
localization at membrane or cytoskeleton. In developing thymocytes, PTP36 was transiently
expressed in DP stage cells and this might reveal its involvement in T cell development.

The accession number for the sequence of PTP36 is D31842.

*Corresponding author. Fax: +81 06 879 3989.

Abbreviations: PTK, protein tyrosine kinase; PTP, protein tyrosine phosphatase; PCR,
polymerase chain reaction; DP, double positive; DN, double negative; SP, single positive.
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Materials and Methods

Materials. CB-17 scid mice and C57BL/6 mice werc obtained from Clea Japan, Inc. (Tokyo,
Japan) and Shizuoka Experimental Animal Laboratory (Hamamatsu, Japan), respectively. The
thymic stroma cell line, MRL104.8a, was established in our laboratory (8). R9 and R4L2
thymoma cell lines were kindly provided by Dr. H. Yagita, Department of Immunology, Juntendo
University School of Medicine.

DNA amplification and ¢cDNA cloning. First-strand cDNA was synthesized from total RNA
of day 14 fetal thymus, and was amplified by PCR. Degenerative oligonucleotide primers used
were; PTP-A, 5-CCGCATATG-GA(T/C)-TT(C/T)-TGG-(C/A)G/T/A)N-ATG-(A/G)TN-(T/G)
(T/G)N-(G/C)A-3' (sense), and PTP-B, 5-CCGCAAGCTTT-CG-CCC-(G/A)A(C/T)-NCC-NG
C-NC(T/A)-(G/A)CA-(G/A)TG-3' (antisensc). Amplified cDNAs were cloned in a plasmid vector
and identified by DNA sequencing. A plasmid clone containing the partial cDNA of a novel PTP
was used as a probe and P36-1 was isolated {rom CB-17 scid thymus library. Further 5' sequence
was isolated by anchor-PCR as described (9). Anchor primer and specilic antisense primers used
to isolate P36-8, -9, -10-5, and -10-12 were; Notl-dT, ATTCGCGGCCGCT 7(A/G/C); PTP36-
Bl, ACCTTCCGAGTTACCAGATCAGGGCTGCT; PTP36-B2, GACATGCATGGGAGGCA
AGATATAC; PTP36-B3, CAGGTAATACTGATATCTTGTGGC. Finally, PTP36-B2 and
PTP36-A2, ATCGAGTGCACGCTGTCGGTGGAAA, were used to isolate P36-11-1 and -2, and
PTP36-B1 and PTP36-A3, TCTCGGTTGTTTACCACTCGGCACA were used to isolate P36-12-
3 and -16.

DNA sequencing. Nested sets of deletion mutants were generated (10) and sequenced by the
dideoxy chain-termination method, using a Taq dye primer cycle sequencing kit and ABI 373A
DNA sequencer (Applied Biosystems). Sequence analysis or comparison was done using NCBI E-
mail server, FASTA and BLAST E-mail server (11) on GenomeNet, and molecular analysis
systems in DNA data bank of Japan (DDBJ).

Preparation of DN, DP, and SP thymocytes. DN, DP, and SP thymocytes were separated
as described (12, 13). The purity of separated cells was tested by flow cytometry after staining
with anti-CD4 and anti-CD8 monoclonal antibody as described (12).

RNA analysis. Total RNA was prepared by the acidic guanidium isothiocyanate-phenol-
chloroform extraction method (14). An aliquot of each RNA sample was electrophoresed on 1%
agarose gel and intactness of the RNA was confirmed by visualizing 18S and 28S rRNA bands.
RNAase protection assay was done as described (15) with minor modifications. Briefly, labeled
RNA (1 to 2 X 105 cpm) was hybridized to total RNA samples (5 to 10 pg) in 15 pl hybridization
buffer. After hybridization for 12 to 20 hr at 50°C, samples were digested with RNAase A and T1
at 37°C for 60 min and separated on 6% polyacrylamide / 7 M urea gel. Data were visualized by
autoradiography.

Results

¢DNA cloning of a protein tyrosine phosphatase expressed in thymus. To search
for PTPs expressed in the murine lymphoid organs, we amplified partial cDNA of PTPs by PCR
with degenerative primers. The amplified cDNA fragments were identified by DNA sequencing
and we found several cDNA clones that defined novel murine PTPs. Here we report the structure
and the expression of one of these PTPs, PTP36.

Using the partial PCR fragment as a probe, we isolated a cDNA clone, P36-1, from a scid
thymus ¢cDNA library (Figure 1). There was no stop codon preceding the first methionine codon in
the longest open reading frame of P36-1, suggesting the extension of coding region further in the
5' direction. We could not isolate cDNA clones containing more 5' sequence from the library.
Therefore we did anchor-PCR and obtained P36-8, -9, -10-5, and -10-12. Since the substantial
error rale of Tag DNA polymerase had been reported, we did additional PCR based on the
sequence of the anchor-PCR fragments and got P36-11-1, -11-2, -12-3, and -12-16.

Sequence analysis of PTP36. The consensus nucleotide sequence of the nine overlapping
c¢DNA clones and deduced amino acid sequence are shown in Figure 2. The nucleotide sequence

480



Vol. 203, No. 1, 1994 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

- ro
@

4 (kb)
]

=

P36-1 (A} 1¢

P36-8 ———i
-

-
[Noti-gT) |P3s-B1)
P36-9  f———————1
- -
[Noti-qT] [p36-B2]
P36-10-5, -10-12 e
- -

[Noti-gT} (F36-B3

P36-11-1,-11-2 ey
- -t

Pag-Az] Pas-B2]
P36-12-3, -12-16 ———y
vl . oy
(P36-a3 (P36-B1
5 ] : ] ll ;
band 4.1-like putative SH3- PTP domain
domain binding motit

Figure 1. Overlapping cDNA clones of PTP36. Nine overlapping clones and the predicted
structure of PTP36 are shown. The clone P36-1 was isolated from scid thymus cDNA library.
P36-8 to -12 were obtained by PCR. Primers uscd were shown below the each PCR clone.

derived from PCR fragments was confirmed by sequencing several independent clones. At least
two independent PCR clones had identical nucleotide at each position.

The longest open reading frame of PTP36 encoded a protein of 1189 amino acids. There was an
in-frame stop codon (at nucleotides 44-46) 5' to the first ATG. PTP36 had one putative tyrosine
phosphatase domain on its C-terminal end (Figure 2). For the amino acid sequence of the rest part
of the molecule, NCBI data base scarch using BLAST algorithm (11) revealed similarity of amino
acid 22 to 241 of PTP36 to N-terminal domains of several cytoskelctal-associated proteins
including band 4.1, ezrin, and talin. This structural feature of PTP36 resembled that of two
previously reported PTPs, MEG-01 and PTPH1, which were cloned from HUVEC and Hel.a cell
c¢DNA library, respectively. (3, 4). PTP-BAS, another PTP with band 4.1-like domain, had
somewhat different structure (16). Unlike PTP36, the band 4.1-like domain of PTP-BAS was not
on its N-terminus and PTP-BAS has GLGF repeats not found in PTP36, PTPH1, and MEG-01.

The sequence similarity of PTP36 1o MEG-01 or PTPH1 was lower than that of MEG-01 to
PTPHI1 (Table 1). In fact, the similarity of PTP36 to MEG-01 or PTPH1 was marginal in the
spacer region connecting N-terminal band 4.1-like domain and C-terminal PTP domain. In this
spacer region of PTP36, we found two proline-rich sequences (Figure 2). The sequence from
residues 565 to 571, RPPPPY P, matched to the reported SH3-binding site consensus, XppPpX P
(17). The binding of PTP36 to SH3 remains to be determined experimentally.

Distribution of PTP36. Tissue distribution of PTP36 was studied by RNAase protection
assay using radiolabeled antisense RNA probe covering a part of PTP domain (Figure 3). The
expression of PTP36 was detectable in thymus, kidney, and spleen, weakly detectable in bone
marrow and brain, whereas almost undetectable in liver. In cell lines, PTP36 was expressed ata
high level in thymic stroma (MRL104.8a and BMST), and fibroblast (BALB3T3) cell lines.
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AMGCAGAGAGCCTG
GTGGGCATGGACATC TTTATCCACATACC TTAG TG TGACCACGCCGACAGAAAAL TAC TAAGGCCATC TCAGGGG TGCC TG TGCCAGGAGAGGGGGGCGG TG TCCCCGGGLCGCAGAGCC
ATGCCTTTCGGCCTGARGC TCCGCAGGACTCGGCGCTACAACGTCCTGAGCAAGAAC TGC TTTG TTGCCCGGATCCGCCTGCTGGACAGC AATGTCATCGAGTGCACGC TGTCGGTGGAR
M P F GL XKLRRTRURYW®NUWVILSIXNTCT FV.ARTIZERLILDSNUVIZEETCTTLSVE
AGCACGGGGCAAGAGTGCC TEGAGGCCE TGGCCCAGAGGL TGGAGC TGAGGGAGACGCAC TAC TTCGGCC TTTGGTTTC TCAGCAAGAGC CAGCAGGC GAGA TGGGTAGAGC TGGAGARG
S T G Q E.CLEBEAV AQRLETILRZ RETMHYUPSGL WV FLSIZ KSQQQARU WVETLTEK
CCACTGAAGARACATC TGGACAAGTTTGC TAACGAGCCTCTGCTTTTC T TCGGAGTCATG TTC TATG TGCCAAATG TG TCACGGC TTCAGCAGGAGGCCACAAGATATCAGTATTACCTG
P L XK H'L D KF ANETPULLTPFUPGV M F ¥V PNV S RLQQEU ATRZYODY UYL
CARGTCRAAAAARGACGTGCTTGARGGACGGT TGCGGTECTCCCTEGARCARGTGATCCGGC TGGCTGEC T TAGCTG TCCARGC TGAC TTCGGAGATTATARCCAGTT TGATTCCCAMGAG
Q VX% D'V L E GRLRC S LEQ VYT RLAGLA AVYVYQADZ PGDVYUNOQTFTDSGQE
TTCCTCCGAGAGTATG TGCTCTTTCC TATGGATT TGGCCATGGAGGAGGCGGCTC TGGAGGAGC TAACCCAGAAGG TGGCCCAGGAACACARAGC TCATAGCGGGATCCTGCCGGCTGAA
F L RB ¥ VL PF P MDILAMKKETEAALTEETLTZGQZ XV AOQ-E HKAHSGTITULUZPATE
GCTGAACTGATGTACATCAACGAGG TAGAGCGTTTGGATGGAT TTGGAC TCTTCCCCG AGGACAGTCATGGCARCAGCGTGCACCTCGGCATC TTC TTCATGGGGATTTTT
A EL M YINEVERTLTUDGT FT GQETIUPTPVEKDS HGNSVYVHLGTITFVPMGTITF
GIGAGGAACAGGGTCGCGAGAC AGGC AGTGATATACAGGTGGARTGACATTGGCAGTGTTACTC ACAGC AARGCAGCCATCC TG TTGGAGC TGAT TGAC AAGGAGGAGACCGCGL TCTTC
VRNRVG.R AV I Y RWUNDTIGSVYTHS X ABMITILLELTIDTEKXETETA ATLTF
CATACAGATGATATTGAAAATGCCAAGTACATTTC TCGGT TGTTTACCACTCGGCACAAATTT TACARACAGAAC AAGATC TGCACTGARCAG TCAAATTC TCCACCCCCAATCAGACGS
# T DD IENAXYTI S RLVPFTTQRMHEHIKTFYZ KO QNI KTITCTEUG QSNSU?PZPUPTITZ RTER
CAGCCCACCTGGAGCCGGTCCTCAC TGCCAAGGCAGCAGCCGTATATC TTGCCTCCCATGCATGTCCAG TGCAG TGAGCACTACTCGGAGACCCATAC TTCCCAAGACAGCATTTTCCCC
Q P T WS R S S L PRGQOCPY I LPPMUBHBVYV QC S EHYSETUHTSQDSTITFP
GCGAACGAAGARGCCTTGTAC TGCCGTTCTCACAACAGCCTGGACCT TAATTAC TTGAACGGCACCGTCACCAATGGCAGCGTGTGCAGCGTTCACAGCG TCAACTCCC TCAGC TGC TCC
¢ N EE AL ¥ CR S HN¥NSL DL NYULNGTU VT NGS V¥ C S V H S V NS L S C S
CAGAGCTTCATTCAGGCGTCTCCAGTGTCCTCCAACC TTAGC ATCCCTGGGAG TGACATCATGAGGGCCGAT TACATCCLCAGCCACCGCCACAGCACCATCATCGTGCCGTCTTACAGG
¢ S F I Q A S PV S S NLSTIUPOGSUDIMBRADYTIUPSHU RMHSTTITIUVUP S YR
CCGACCCCAGATTACGAGACGGTCATGAGGCAGATGAAGAGGGGTCTGATGCACGCAGACAGCCAGAGCCGG TC TCTGCG TAACC TCAATATCATCAACACCCATGCCTATARCCAGCCC
P T PD Y ETVMRQMIEXU®BRGILMHEAMDSQ S R SL RNILUNNTITINTHA ATYNO QTP
GAGGAACTGG TGTACAGCCAGCCGGAGATGCG! CATCCCTACACGGTCCCCTATGCACACCAGGGG TGC TACGG TCACARAC T TG TAAG TCCGTC TGACCAGATGAACCCCCAA
EE LV Y S QP EM®BREU RUSE?PIT TV P YT A B QG C Y GHXTULUV S P S DO MUNUPCQ
AATTGTGCGATGCCTATCARGCCAGGGGCCAGT TCCATC TCTCACACAGTGAGCACTCCAGARC TAGCCAACATGCAGC TCCARGGRGC AC ARC ACTATAGCACAGCCCACATGCTCAMG
N C A MPI K PG A S S I S HTV S TPETILA ANMMQOQTLUGQGA AR QHY S T AHMTILK
AACTATCTATTCAGGCCGCCACCCCCTTACCCTCGGCCCCGTCCTGCCACCAGCACCCCAGACCTCGCCAGCCACCGCCACAAGTACG TCAGCGGCAGCAGCCC TGATC TGGTAACTCGG
N YL F[R._ PP P P Y P|RPRPATSTPDLASUH®RHIEKTYVSGECSSSPODILJVTR
AAGGTGCAGCTCTCCGTAAAGACCTTCCAGGAGGACAGC TCACCTGTGGTCCATCAGTC TCTGCAGGAGGTGAGCGAAC CCC TCAC AGCCACCAAGCACCATGGCGGCGGCGGTGGCACG
XK ¥ QL S8V XTTF QE D S s P V V HQ SUL QE ¥ 8 EPLTATIXHHGS GGG G G T
GTGAATAAM GCCACAGCCTGGAGG TGATGAACAGCATGG TGAGAGGCATGGAGGCCATGACACTGAAG TCACTCAATATCCCCATGEC TCGCCGCARCACCCTTCGGGAGCAGGGCCCT
V NKRHSLEVMNSMUVRGMEA AMTTLIEKSLNTIUPMAMARIPRNTTLIREUGQSGH?®P
TCCGAGGAGACGGGCGECCACGAAGTGCACGGTC TCCCCCAGTATCACCACARGARGACATTC TCGGATGC CACCATGC TGATCCACAGCA CGAGGA CCTG
S EE TG GHEV HGL P QY HHXKTFSUDATMLTIUHSSETSTZETETETETETL
GAGGCTGCACCTCAGGTTCCTGTGC TTCGAGAGAAAG TAGAATACAGTGCCCAGCTGCAGGC TGCCCTGGCCCGCATCCCCAACAGGCCCCCACC TGAGTACCCAGGGCCAAGARAAAGT
E AA P Q¥ PV LREI KU VEZYSAOQLQAARTLARTIZPNRTEPZPZPE Y PG P RK S
GTCAGTAATGGGGCACTGAGACAGG ACCAGGGARCCCCTC TICCTGCCATGGCCAGG TGCAGGETGCTGAGACACGSACCATCCARGGCCCTCAG TG TCTCCCRGGC ASAGC AGC TGGCT
V S NGALRGQDOGQGTPULUPAMAMRCECRYILRUHGTPSIE KA AL SV S RAEOQTL A
GTCAACGGTGCCTCTCTGGGTCCCTCCATC TCTGAGCCTGACC TARCCAGCGTGARGGAGCGGGTCAAGAAAGAGCC TG TGAAGGARAGGCCGG TGTCAGAGATGTTCTCCC TGGAGGAC
VvV NGAS LGP S I S EPDLTS SV KERUVEKI XTETPVI KEIRUTPUVSEMTFSLETD
AGCATTATAGAGAGAGAGATGATGATCAGGAATC TAGAGARAGCAGAAGATGACGGGCCCGCAGGCACAGAAGAGACCGC TGATGT TGGCAGCGC TGAATGGGC TCTCGG TGGCCCGAGTG
S I I EREMMIRNTLEIU®KRKTGQE XMTG?POQAQKRKPILMLAALUNGULS V AIRUV
TCGCEOLGCCRAGATGGTCGCCATGATGCCACCCGAGTCCCCATAGACGAGAGCCTCAGACCCCTGAAGAAGAAGC TGGARGATGGAATGG TG T TCACAGAATATGAGC AGATTCCAARC
S G REDGURUMHDATRUVZPIDPETRILIR RALIKIKEKIEKTILEUDSGMVYTFTTETYTEESQTIUPN
AAAAAGGCCAACGGCGTCTTCAGCACCGCCACTC TGCCTGAGARCGCCGAGCGCAGCCGGATCCGAGAAGT TGTCCCATATGAGGAGAATCGAG TGGAGC TCATCCCGACCARAGARAAL
K KX A NGV F S TATULUPEHNA2ERKSRTIREVVYV P YEZEWNR RV YVYETLTIUPTI KTEHN
AACACAGGCTATATCAACGCCTCCCACATCAAGG TGGTGGTCGGCGGATCAGAATGGCAC TACATCGCCACCCAGGGGCCCTTGCCACATACGTGCCATGACT TCTGGCAGATGG TG TGG
N TG Y IR A 5 H I K V V V8 ¢ 5 EEW R Y I A T Q G P L P H T CHUDTPFWOQMUVV¥
GAGCAGGGGETCARTGTGATCGCCATCS TC ACTCCAGAGGAGGAGGG TGCACGCGACC ARARGCCATCGATACTCGCCCARM TGGGGTCCARGCATAGTTC TGCCACCTACGGCAAGTTC
E Q 8:4¥ N9 T A M ¥V T A B.E.2 G 6 R T X S HRYWUPKTLUGSZ KU S S ATTYGKTF
AAGGTCACCACAAMGTTCCGGACAGAT TCTGGTTGC TATGCAACGACGGGCCTABAGGTGAAGCACCTGC TG TCCGGGECAGGAGAGGACCGTGTGGCACTTGCAGTACACGGAC TGGCCC
KV T@PHKVPRTDSGCVYATTOGL XV XRLUL S GQERTVWHILELGQEYTDMW?P
CACCACGGCTGTCCAGAAGACGTCCAAGGAT TTTTG TCC TAC TTGGAGGAAATC CAG TCAGTCCGACGCCACACCAACAGCGTGC TGGAAGGCATCAGGACCAGGCACCCCCCCATCGTG
HH G C PPV ¢G F L $ Y LETETIGQSV VU RRUHTNSYVYLEGTIIRTRUHEPZPTIWV
GTTCACTGCAGCGCGEGTCTGGGAAGGACTGGTG TGG TTATCC TC TC TGAGC TCATGATC TACTGC CTGGAACACAACGAAAAGG TGGAGG TGCCCACGATGC TGCGAT TCC TCAGGGAG
¥V H CSA:6%Y 6 R T 66V VI LS ELMTIZEYTCLEH HRSNEUZKTYETVYV?PTMHNIL®RTPEFLTR RTE
CAGAGGATGTTCATGATCCAGACCATTGCGCAGTAC ARG TTCGTC TACCARGTCCTCGTCCAGTTCCTGCAGAATTCCAGGC TCAT TTGATC TCCTCC! AGCTTC!
Q RMFNMNMIQTIAQYH KV FUVYQVLVQPFLAGQENSZS®RILTI -«
GACGCAGCTC TGTCCTGCAGGGGGCGGCCAC TTCGACAACATC TGCCTCCCCCAGCCAGAGG TGGATGGCTGGC AGC AGGCAGARGCCAGAG TTACTCACAMACATCATGTATTATTTTA
TATAAGATAATTTATTTTTTTCCCTCTTTGGAATAAGTTC TG TGAGT TATTATATAATGC TTCCCCCCCATACACAC AC ACAATAATATAGTGC TTC TCATTTGAAAAARARAAAARALS

Figure_2. Nucleotide and predicted amino acid sequence of PTP36.The approximate
locations of N-terminal domain with homology to cytoskeletal proteins and C-terminal PTP
domains are shaded. Two proline-rich sequences are underlined. Putative SH3-binding motif is
boxed.

Weaker level of expression was also detectable in some T-lineage (R4L2, EL4, R9 and 2B4),
myeloid (WEHI3), and B-lineage (LK) cell lines. The expression within thymocytes
subpopulations was analyzed further. Thymocytes were separated into three fractions, namely,
most immature DN (CD4-CDS8-), more mature DP (CD4+CD8*), and most mature SP
(CD4*+CDS8" and CD4-CD8) cell fractions. The purity of each fraction was analyzed by flow
cytometry and was 94%, 89%, and 89%, respectively. PTP36 expression was detectable in DP
cell fraction but only marginal in DN or SP cell fractions (Figure 4), suggesting developmentally
regulated expression of PTP36 in the T cell maturation process.
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Table 1: Comparison of amino acid sequences of PTP36, MEG-01, and PTPH1

Whole N-domain N to PTP PTP-domain

PTP36 MEG-01 _PTP36 MEG-01 PTP36 MEG-01 _PTP36 MEG-01
MEG-01 26 - 27 - 14 - 41 -
PTPH1 28 52 30 55 19 42 40 63

Amino acid sequences were compared and identities were expressed as %. Whole, whole
molecule; N-domain, N-terminal band 4.1-like domain; N to PTP, the sequence lying between N-
terminal band 4.1-like and C-terminal PTP domains; PTP domain, C-terminal PTP domain.

Discussion

We have cloned the cDNA of a novel PTP, PTP36, {rom murine thymus. PTP36 has the
structural features similar to MEG-01 and PTPH1 (3, 4), i.e. a C-terminal PTP domain and an N-
terminal band 4.1-like domain. These three PTPs defines a subfamily of non-receptor PTP. The
sequence similarity of PTP36 to MEG-01 or PTPH1 was lower than that of MEG-01 to PTPHI.

The physiological roles of these PTPs are so far unknown. The N-terminal motif found in these
PTPs has potential function to localize these PTPs to plasma membranc or cytoskeleton.
Considering the association of many PTKs with membrane or cytoskeleton, it is possible that
PTP36 regulaites cellular events through negatively controlling phosphorylation level at such sites.

In addition, we found a sequence mouf for the SH3-binding site (17) in the spacer region of
PTP36. It is possible that PTP36 interact with SH3-containing signal transducing molecules
directly through this motif. The sequence similarity of PTP36 to MEG-01 or PTPH1 was only
marginal in this region and we failed to find this motif in MEG-01 and PTPHI. This might indicate
a unique role of PTP36 distinct from MEG-01 or PTPHI.

1 2 3 4
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Figure 3. RNAase protection assay of the expression of PTP36. 10 pg of total RNA
from indicated organs of adult C57BL/6 mice or cell lines was used. For each RNA sample, an
aliquot was electrophoresed on 1% agarose gel and intactness of the RNA was confirmed by
visualizing 18S and 28S rRNA bands (data not shown). The probe arose from the sequence coding
a part of PTP domain (nucleotides 3113 10 3509). The size of undigested probe 1s 475 nt and
protection of PTP36 transcripts yields 397 nt fragment. 200 cpm of undigested probe (lane 1) and
yeast tRNA (lane 2) were included as controls.

Figure 4. Expression of PTP36 in DN, DP and SP thymocytes subpopulations. S
ug of total RNA from DN, DP, and SP fractions of CS7BL/6 mice thymocytes was analyzed as
described in the legend of Figure 3.
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The expression of PTP36 in thymus, where most maturation events of T cell are taken place, 1s
intriguing. We detected the expression of PTP36 in thymic stroma cells as well as in T-lincage
cells. In the T cell maturation process, the importance of protein tyrosine phosphorylation was
shown by, for example, manipulating the expression level of a PTK, p56lck (18, 19, 20). In
thymus, immature DN cells maturate into SP cells through DP stage. PTP36 was expressed
transiently in DP stage celis and this suggests the potential regulatory role of PTP36 in T cell
development.

PTP36 is clearly not the only PTP whose expression is developmentally regulated. Recently, we
have cloned another PTP, PTPT9, which is preferentially expressed in DN cells (manuscript
submitted). The role of these PTPs in T cell development remains to be elucidated.
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