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Protein-lyrosine phosphorylation and dephosphorylation are directly associated with cellular growth, signal transduction, and neoplastic transfor-

mation. Here we report the isolation of a complementary DNA (¢cDNA) clone encoding a novel protein-tyrosine phosphatase (PTP) from a human

T cell PEER ¢DNA library. The predicted open reading frame encodes a ~68-kDa protein composed of 593 amino acids which contains two

sre-homology region 2°s (SH2 domains) at the N terminus; this PTP is designated as SH-PTP3. Northern blot analysis revealed that SH-PTP3

mRNA was expressed throughout many tissues and the transcriptional size was consisient at about 6.0 kb, As with other SH2 domains in src-family

kinases, the SH2 domains of SH-PTP3 may play a crucial role in interactions with tyrosine phosphorylated signaling proteins, including itself and
protein tyrosine kinases (PTKs), to regulate largets’ enzyme activity.

Protein-lyrosine phosphatase; Protein tyrosine kinase; sre-Homology region 2

1. INTRODUCTION

A variety of growth factors can lead protein tyrosine
phosphorylation through receptor-linked protein-tyro-
sine kinases (PTK) or their associated PTKSs [1,2]. The
signals are mostly initiated by autophosphorylation of
the receptors [3] and subsequently transduced via intra-
cellular signaling pathways. In these signalings, src ho-
mology region 2 (SH2) has a key role in the signaling
process because tyrosine autophosphorylation of the
receptors result in binding sites for proteins with SH2
regions [4], for example, phospholipase C-y (PLC-¥),
and GTPase-activating protein (GAP) [5,6].

During signal transduction, phosphorylated tyro-
sines within the regulatory domains in sre-family ki-
nases can be specifically dephosphorylated with corre-
sponding protein-tyrosine phosphatases (PTP) so as,
ultimately, to increase signal transduction; this has been
demonstrated for interactions between CD45 and p56°*
[7] or p59°" [8). Thus, cross-talk among PTKs and PTPs
is likely to have a crucial role in the control of cellular
growth and differentiation. Recently, a PTP (PTP1C [9],
SH-PTP1 [10] or HCP [11]) which contains SH2 do-
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mains has been identified and demonstrated to form
high-affinity complexes with the tyrosinephos-
phorylated epidermal growth facter receptor [9]. Al-
though the biological functions of SH-PTP1 remain to
be elucidated, the PTP may directly participate in signal
transduction pathways.

We have previously identified several PTPs expressed
in pre-B cell NALM-6 by the reverse transcriptase-
polymerase chain reaction (RT-PCR) technique [12],
and have characterized a non-transmembrane PTP
gene, LC-PTP [13] or HePTP {14], by the use of the PCR
cDNA probe (BPTP-4) [12]. Here, we report the full-
length cDNA sequence of another novel non-trans-
membrane PTP (SH-PTP3), which has been cloned
using another cDNA probe (BPTP-3) [12]. SH-PTP3
possesses two SH2 domains at the amino (N)-terminus
and shows a strong homology with SH-PTP1, but a
fairly different nucleotide sequence. Thus, our data pro-
vide another SH2-encoding PTP, supporting the earlier
suggestion of complicated cross-talk between PTKs and
PTPs.

2. MATERIALS AND METHODS

2.1, Isolation of LC-PTP ¢DNA clones

A PEER ¢DNA library (Clontech) was probed with a 0.26-kb
BPTP-3 PCR product which had been isclated from total RNA of
NALM-¢ cells by RT-PCR {12]. Approximately 1.2 million plaques
were transferred to nitrocellulose filters (Millipore) and screened. The
hybridization conditions were 50% formamide/2 x SSC (1 x S5Cis 150
mM NaCl/15 mM trisodium citrate)/2.5 x Penhardt’s solution, 0.1%
SD3, 2.5% dexirun sulfate, and denaturcd calf thymus DNA (100
ug/mil). The filters were washed with 2 % S8C at 50°C and exposed to
Amersham hyperfilms using an intensifying screen. Hybridizing

335



Volume 314, number 3

CGOCCCCMGCCTGGAGQWGB"CTG?UCOCGGCCGGCTQOCTCTQCCCCGQGTCCGQTC 60
(5= TCCC e[S TCTOACCOAGCCCAGCGGAGCCTGAGCAAGS 120
"
AGCOOGTECOTCOLGGAGCCGOATIGCCAUGAGGAACATCACATCGCACAGATCGTTTCAC 180
M T 8§ R R d E.H
CCAMATATCACTGGTGTGRAGEC ASAAMACCTACTOTTGACAAGAGOAGTTRATGOCAGT 240

£ N 1 2 6 ¥ E AR N L L L T A G D 0.3
TTTTTGGCAAGGCCTAGTAMAACTAACCCTOOACACT TCACACTTTCCGTTAGAAGANAT 300
L A_R p S K S N B G D F T L S8 ¥ R _B_N
GGAGCTCTCACCCACATCANGAT TCAURACACTGGTGAT TACTATGACCTOTATGOAGGO 360
SoA Y T o4 2 K L O N T S D % ¥ D L ¥ g g
GAGAAATTTGACACTTTGOC TGAQI TGO TCCAGTATTACATGCAACATCACGSSCAATTA 420
Lo B OA T L A E LN O % X M B H WM G O L
ARAGAGAAGAATGIAGATGTCAT TOACCTRAMATATCCTCTGANCTATGCAGATCCTACC 480
LB K N g D v L E LK X B L N QA P T
TCTGAAAGOTAGTTTCATCSACATCTCTCTCGOAMOAAGCAGACANATTATTAACTS AN 840
S BE RN _F U _G M L 8 G K E A B K L L T E
AMACGAAMACATGGTAGTTTTCT TG TACGAGAGAGCCAGAGLCACCCTGGAGAT TTTGTT 600
EoS X N G 8 F Loy b B S S s H p G D P Y
CTTTCTGTUEGCACTCCTOATOACAAAGGCCAGAGCARTGACGGC AAGTCTAAMGTAACS 660

i N2 G D R B O R L N D G K 2 K X2
CATGTTATCATTCGCTGTCAGOANS TOAMTACGACOTTIGTGCAGGAGANCCGSTTTOAT 720
no¥ M I R ¢ o E L K Y p ¥ g g g B R F D
TCTTTOACACGATCTTATGCAACATTATANGAAGAATCCTATGGTGOAAMMCATTGGGTACA 760
S L T D LV R N Y K K N P M Y E T L q T
GTACTACAACTCAAGCAQCCCCT TAACACCACTCGTATAMTGCTGCTGAAATACAMAGS 840
St O L K O p LN T T R I N AAETIUES
AGAGTTCOACAACTAAGCAAATT AGC TG AGACCACASATAASTSAMACAAGGETTTTGS 900
R ¥ R E L 8 K L AET T DI RKVIHKOEQUGTV FHW
GAAGAATTTGAGACACTACAACAM ACCASTGCAMC TTCTETACASCCOAAAAGAGGCT 960
EE F ETLQ2Q&ECHKLLTYSRK EIG
CAAACGCAAGAAAACAAAMCANMANTAGATATAAAAACATCCTGCCCTTTGATCATACE 1020
Q R Q E N KN KNA RTY KNI L P F D Hu T
AGQATTGTCCTACACGATIOTCATCSCAATGAGCCTGTTICACATTACATCAATGCAAAT 1080
R ¥ ¥V L it b GPPNEWPWV S DY I N AN
ATCATCATGCCTOAATT TGAANCCANGTGCANCANT TCAANGCCCAANMMAGAGTTACATT 1140
I I M P EF ETHKOGCHNIUNWNSIKZPURIEKS ST I
GCCACACANGOCTGCCTGCAMACACEGTOAATGACT T TTGCCGGATGETGTTCCAAGAA 1200
AT Q G CLQNTUVNDTFMWHRMSVYTF Q2 E
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AACTCCCOAITGATTETEATCACAACCAMOANGTACAGAGAGGAANGASTAMATGTATE 1260
N 8 R ¥ 1 v M T T ULKUEWVYEMR RTGI K S KC VY
AAATACTGSCCTGATGAGTATGCTCTAMMAGAATATOCCCTCATGCGTATTAGGAACSTS 1320
K * WP D EY A LKETG GV NP RY 2V
AAAGAAAGCGCCACTCATGAC TATACGCTANGAGAACTTAAACTTTCAMGSTTGOACAA 1380
K E 3 A AHD Y T LRE LKILZZHKUWVGQ
GGGAATACGEAGACANCCGTCTEGCAATACCACTTTCOAACCTEGCCGEACCACGGEETE 1440
S N T E R T VY W QT HFRTWR®WRPD I S ¥
CCCAGCGACCCTUGOUGCGTGCTOOACTTCCTGOAGSAGSTOCACCATAACGCAGEBAGATE 1500
P 3 DP O G VY L ODF LEEVUHINKAQTES
ATCATGGATGCACGGACCCATCOTOGTGCACTGCAGTGCTGGAATTOICCOAACAGGEACS 1560
I M DA OGP VY V VI C 8 AGIGRTGET
TTCATTGTOATTCATATTC T TATTOACATCATCAGAGAGAAAGGTGTTGACTOCGATATT 1620
F I ¥% I D I L T D I I R L KGVDOCODTI1
GACGITCCCAMACCATCCAGAT SO TECAGTETCASAGGTCAGGGATGSTCCAGACAGAA 1680
L VvV P K T I QM VRS QR S G MV Q TE
GCACAGTACC! TTATCTATAT TTATAT AACACTACAGCGCAGS 1740
A Q ¥ R P I ¥ M A&V Q U TY I ETUL QRJR
ATTCGAAGAASAGTACAAARAGOAACACGGAMGGSCACCGAATATACAM TATTAAGTATCCT 1800
I E R E Q KR KRIEKGHET®Y® TN NTIIKTYZ®P
CTAGCGOACCAGACCAGTGGAGATC AGAGCCCTCTCCCGCCTTGTACTCCAACGCCALCE 1860
L ADRQT 3 G D QS PLPPCTPTPP
TCTGCAGAMTCGAGAGAACACAGTACTACAGICTATGAAAACGTSUOCCTGATGCANCAG 1920
C A EMHRED S ARV YT ENUWVGLMNGR®Q
CAGAAAAGTTTCAGATGAGAAAACC TGCCAMMACTITCAGCACAGARATAGATGTGGACTT 1880
Q K § F R »
TCACCCTCTICCCTAAMAAGATCAAGAACAGACGCAACAAAGTTTATGTOAAGACAGAATT 2040
TGGATTTGOAAGGC TTGCAATGTGSTTGACTACCTT T ICATAAGCAAMATTTGAAACCAT 2100
TTAMGCACCACTOTATTTTAACTCAACAATACCTGCTTCCCAATTACTCATTTCOTCAGA 2160
TAACMGAMTCATCICTACAATOTAGACAACATTATATTTTATAGANTTTGTTTGAANT 2220
TGACSAAGCAGTTAAATTOTGCGCTGTATTTTGCACATTATGGGGATTCAANTTCTASTA 2280
ATAGGCTTTTTTATTTTTATTTTTATACCCTTANCCAGTTTAATTTTTITTTTCCTCATT 2340
GTTGCCOATCATCACAAGAAATGAT TTGGCARAATTARGTAACANCCACCTAGAAMACTG 2400
AGAACAATCTCATT TACCATCATGTATCCAGTAGTGGATAATTCATTTTGATGGCTTCTA 2460
TTTTITGGCCAAATCAGANTARGCCACGTOCCTOAGACTOTCAGAAGTTGACCTTTGCACTG 2520
GCATTAANGAGTCATAGAAAAAA

Fig. 1. Nucleolide and predicted amino acid sequence of the SH-PTP3 ¢cDNA clone. The two SH2 domains are underlined, and a single PTP domain
is indicaled by brackeis. Asterisks denote the stop codon. The single-letter amino acid code is used.

phages were purified, and the phage DNAs were prepared and sub-
cloned into the pBlueScript SK( ) plasmid (Stratagene) using
standard techniques.

2.2, Nucleotide sequencing

Closed circular plasmid DNA was purified by CsCl density centrif~
ugation. For the sequencing of both strands, we generated overlapping
deletion subclones of the longest SH-PTP3 ¢cDNA clone with exonu-
clease 11I and Mung Bean Nuclease (Takara). The double stranded
DNA was denatured with 0.2 M NaOH and the DNA sequence was
determined by the dideoxynucleotide chains-lermination procedure
using either the manufucturer’s primers or synthetic oligonucleotides
derived from the existing sequences.

2.3. RNA isolation and Northern blot analysis

Total RNAs were exiracted from human T cell leukemia lines
(CEM, Jurkat, TALL-1, PEER), B cell malignant cells (BALL-I,
RPMIB226, NALM-6), myeloid cell lines (HL60), glioblastoma (A-
172, T98G), malignant melanoma (Mewo), fibroblast (WI-38), and
colon carcinoma cells (BM314, COLO 201, CHC-Y1) by the gua-
nidium/CsCl procedure. We also obtained total RNAs [rom various
tissues of a patient under autopsy for cardiac fuilure (about 3 h after
death). Ten micrograms of the total RNAs were separated in 1%
apgarose formaldehyde gels by electrophoresis and were transferred to
nitroceliulose filters. The fillers were hybridized with 32P-labeled ran-
doimn primed cDNA fragments as probes. The probe for the SH-PTP3
gene was the 0.3-kb DNA fragment within the catalytic domain of the
SH-PTP3 eDNA clone isolated from pre-B cell NALM-6 by RT-PCR
[12). The probe for f-actin was the 0.3-kb BwnHI1-Sall ¢cDINA frag-
ment of the PCR products, which was confirmed by sequencing and
was used as control. The hybridization and wash conditions were the
same as described for cDNA isolation. The same blots were used (o
test the SH-PTP3 and S-aciin transcrints under identical conditions.

2.4. Southern blot analysis of SH-PTP2
Human genomic DNA was extracted from human T cell leukemia
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cells MOLT-3 and clezved with 1he restriction endonucleases Bamkll,
EcoRl aiid Hindlli, The blot was hybridized with the 2P_jabeled
¢DNA 0.3-kb probe (PCR ¢cDNA fragment). Hybridization and wash
conditions were the same as those described for the screening of the
library.

3. RESULTS

3.1. Isolation of SH-PTP2 cDNA clones

The 274 bp PCR ¢DNA fragment (BPTP-3) was used
to isolate three cDNA clones from a human T cell leuke-
mia PEER ¢DNA library. The sequence analysis of the
longest cDINA fragment showed that this clone con-
tained a single open reading frame (ORF) of 1,779 bps
encoding a polypepiide of 593 amino acids and a 3’
untranslated region (Fig. 1). The nucleotides located at
positions 154 to 160 around the first available ATG/
methionine match well with the Kozac consensus se-
quence for eukaryotic translation initiation [15]. There
is an upstream termination codon TGA at position 112
in this frame. The ORF encodes a protein of approxi-
mately 68 kDa and terminates with a TGA stop codon
at position 1,936. SH-PTP3 lacks a signal sequence or
potential transmembrane region, indicating SH-PTP3 is
a non-transmembrane PTP. The carboxyl region,
amino acids (a.a.) 202 to 455, contains a single catalytic
domain of PTP molecules with the highly conserved
consensus sequence HCSAGIGR, which is commonly
seen in non-transmembrane PTPs [13]. SH-PTP3 is
most closely related to CD45 [16] and HPTPx [17]
(these PTPs are 38.6% identical over 324 a.a.). The most
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Fig. 2. RNA transfer blot analysis of SH-PTP3 transcript. (A) Total RNA samples were extracted from human T cell leukemia lines (CEM, Jurkat,

TALL-1, PEER), B cell malignant cells (BALL-1, RPMI8226, NALM-6), myeloid cell lines (HL60), glioblastoma (A-172, T98G), malignam

melanoma (Mewo), pulmonary fibroblast (W1-38), and colon carcinoma cells (BM314, COLO 201, CHC-Y1), and (B) from human tissues from

an autopsy subject. Ten ug of tolal RNAs were electrophoresed (19 agarose gel), transferred to nitrocellulose fillers, and hybridized with the

. 3P-labelled SH-PTP3 ¢DNA probe. Afler the first autoradiography, the same filters were rehybridized with **P-labeled S-actin ¢DNA probe to
confirin equal loading (bottom). The positions of ribosomal RNA markers are indicated to the lefi of the blots.

striking feature of SH-PTP3 is that this contains two
SH2 domains at the N-terminus (Fig. 1). It is notewor-
thy that the SH2 domains contain the invariant residues
found in 8H2 domains of other molecules PTK,, PLC-y
and GAP. In addition, there are two FLYRESES motifs
which have been suggested to be involved in phosphoty-
rosine binding [18], FLYRESQS (a.a. 135 to 142) and
FLARPSKS (a.a. 29 to 36) segments (Fig. 1). Interest-
ingly, carboxyl (C) terminus contains nuclear localiza-
tion-like motif [19], KRKRK (a.a. 534 to 538) and the
prolin-rich domain (a.a. 551 to 568). Furthermore, there

is a consensus sequence for ATP binding site
(GXXXXGKS)[20] within the N-terminal SH2 domain
(a.a. 158 to 165).

3.2. Broad expression of SH-PTP3 transcripts
Northern blot analysis of SH-PTP3 mRNA revealed
approximately 6.0-kb transcripts. Initial studies of some
cell lines showed SH-PTP3 transcripts in all the lines
examined. A wide variety of cell lines and human tissues
were then analyzed; SH-PTP3 was found in every kind
of tissue we examined, though at considerably difTering
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Fig. 3. Southern blot analysis of SH-PTP3. Ten g of genomic DNA
from MOLT-3 was digested with the indicated restriction enzymes,
clectrophoresed (0.7% agarose gel), transferred Lo nitrocellulose fil-
ters, and hybridized with the **P-labelled SH-PTP3 cDNA probe.
Mobility of DNA standards (kb) is shown at left.

levels of expression (Fig. 2). It was present at somewhat
high levels in our one sample of brain tissue (Fig. 2B).

3.3. Southern blot analysis of SH-PTP3

Southern blot of human genomic DNA was hybrid-
ized with SH-PTP3 cDNA probe containing the cata-
lytic domain. The blots revealed several bands of hy-
bridization (Fig. 3), indicating that either the gene is
huge with many introns or that there are multiple genes
for SH-PTPs. Since the Northern blot analysis revealed
a single transcript (~6.0 kb), it is likely that the SH-
PTP3 gene is very large and consists of complicated
exon—intron organizations., These multiple bands con-
stantly appeared in at least three independent experi-
ments with high stringency (data not shown).

4. DISCUSSION

We have isolated a novel non-transmembrane PTP
(SH-PTP3) with two SH2 domains from a human T cell
leukemia cell PEER ¢cDNA library. Recently, a PTP
with two SH2 domains has been identified in many
laboratories [9-11}; it has been dubbed with a corre-
spondingly wide variety of names, but because of some
striking features of its structure and preliminary data
suggesting additional SH2-encoding PTPs, the name
SH-PTPI1 [10] is used in this presentation. Overall, our
novel SH-PTP3 is highly homologous to the SH-PTPI

(710’ idantit r‘.‘ I\Iunlnnl‘:rln amzanAa

mailanies,
A0 Aavilsib) §

H s tha
wieTiGe SEQUSHCS SilTiLantY 1 Wl

coding regions is not so high (39.6% identity), which
appears to have been the reason we could not detect
transcripts of SH-PTP1 (2.6 kb) with SH-PTP3 probes
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Si=~FTPI MTSRRWFHPR ITGVEACNLLLTRGVDGSFIARPERGNDGD M LEVIUUIGAVTH IKIQNTGD Y YDL
SH-FTP1 MV R WFIRDLIGLOALT LIXGRAVIIGSILAMAR BRENQGDF S LEVRVGDQVTH IRIQNRGDFIDL

SU-FTPY YGGEKFATLATLVL T YHEMIGQLKEKNOOV ELKY D LNCADBTSERWFHGHLIGIEAER LLTEKGKI
BlI=PTF1 TGEEKFATLTELVE IY PROUGVLQDRDGT I 11 LKYPLINCS DPTSERW Y HGHMEGGOARTLLORROER

SH=PTP3 QEFLVRESQENPGOFVLEVRTGDDKGR S: DOKSKVTHVM IRCQELK Y DVGSGRRIDELTDLVENY
SH~PTPL WITLVRESLSQPGDFVLSY LSCOPRAGPQIPLRVTHIKVMCEGSRY TVCOLETFDSLTOLVERF

SH-PTBI KKHPMVETLGTYLRLXQPTHTTI'T NARL L EERVRE LEHIARTTRIVHQGIWEEF ETLAMECKLLYS
SH-PTPL KKRTGIEEALGHFVY LREBYYATHVNAADI ENRVLE LNKKQL SEDTARACFWEEFESLQRQEVHNLED

SH-PTP3 REESCROIMIRNRYRNT LPFOLHTRYVLHDGDPHNEDVEDY INANI TMUKFETKCHNSKPRREY IATR
£I1-PTB1 RLESORPENRERHAYKNI LPFDHSRVILQGRDENI PGBDY INANYVRHQLIGRDENSK  TY1ASQ

—ee e it
SH-PTP) GCLANTVRDFWRMVF QENERVIVMTTKEVER THPDEYALK AHNDYTL

q-PTPL QCLOAIVHIFHRMAHRENTRYIVMTTREVERGIWKCVP YHPEVGRQRVYGLYSVTN  EREHD T

CU-PTP3  RELKL  SKVGRSHIERIVWEYHFRTWIDHGVPELPGGVLOFLEEVILKEISIMDAGIVVVICS
SH-PTPl  AEYKLRTIALSPLDNGDLVRETWIIYQYLIWPDIGYPSEFGGVLSFLOBI HERQESLPHAGRL IVIIC

SH-PTP3 AGIGRYGTFIVIDILIDI IRERGVICDIDVPKTIQNVRSQREGMVRTEAGYREF I TMAVQIITIETIQR
SH-BTRL AGIGRYGTIIVIDMUMES ISTRGLOCDIDI QR TIQMVRCREGHVRTEAQYRF TXVATAQFIETTIR

e mmama AssnaRssARRLIRRALS
RI-PTE3 RIEEEQMRRRKGHEY I KYPLACQTEGDREPLIPCTRTPICT YERVGLM
SH-POPL HKIAVIQOCRGRESETGHITYPPAMENANA  KASIYSS HKUKED  VYENLUTKHKREEKVR

&l-PTP3 QACKER
SH-PTPL KQRSADHERSRGSLIRK

Fig. 4. Amino acid sequence comparison between SH-PTP3 (rat and
human) and SH-PTP1. Two FLVRESES motifs were shown by bold-
face type. Amino acid sequence available for rat SH-PTP3 (L1) is
overlined and the arginine (R) indicates an amino acid which is differ-
ent from human SH-PTP3 sequence, The putative ATP binding do-
main is overlined with a broken line and the consensus sequence for
nuclear localization signal is double overlined. The proline-rich do-
main is indicated by asterisks. Gaps (space) were introduced to opti-
mize alignments.

under our conditions. Interestingly, SH-PTP3 is ex-
pressed throughout many tissues (Fig. 2), whereas SH-
PTP1 is predominantly expressed in hematopoietic cells
[11]. These different expression patterns may be associ-
ated with their biological functions.

The evidence summarized above conclusively demon-
strates, we believe, that there is a subfamily of PTPs
with SH2 domains. SH2 domains contain approxi-
mately 100 amino acids that are highly conserved
among the sre family members, and recently have also
been found in cytoplasmic signaling proteins including
PLC-y, GAP, an 85-kDa subunit of PI3'-kinase [21],
and the v-cr& oncogene [22]. The roles of the SH2 do-
mains of these signaling proteins suggest several possi-
ble functions for the SH2 domains in SH-PTP3. First,
as the SH2 domains of sre-like kinases [23], SH2 do-
mains of SH-PTP3 may interact with its own tyrosine
phosphorylation sites to negatively regulate enzyme ac-
tivity. It is necessary to investigate whether SH-PTP3
itself can be tyrosine phosphorylated. Second, SH2 do-
mains directly interact with signaling proteins and the
resultanl complexes may activate them or make them
accessible to specific substrates by tyrosine dephos-
phorylation. Third, SH2 domains can target activated

s . . . .
nalin mratain far ignnal tarmin
slgln-ulng M CLinsg Ior Agual Swaiaia

tyrosine phosphorylation.
Recently, PTP L1 has been purified from rat liver
cytosol; the amino acid sequence of the peptides indi-

A h
nation by reversing
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cates that PTP L1 [24] has extensive similarity (only one
a.a. difference within the available sequence) to SH-
PTP3 (Fig. 4), implying that they are species homologs.
The molecular mass of purified L1 is estimated to be 67
kDa by SDS-PAGE [24], which is similar to the molec-
ular weight (68 kDa) of the predicted protein for SH-
PTP3, Interestingly, L1 preferentially dephosphorylates
tubulin [24], suggesting L1 (SH-PTP3) can be associated
with microtubule-based motility. In view of the nucleo-
tide-dependent interaction of SH-PTP3 with microtu-
bules, it is of interest that SH-PTP3 possesses the con-
sensus seaquence for ATP binding, GXXXXGKS (20],
whicsh is found in SH-PTP3 sequence beginning at
Gly'%,

Interestingly, SH-PTP3 has a nuclear localization sig-
nal-like segment. So far two PTKs (c-ab/ and c-fer) have
been localized to the nucleus [25,26]. Their biological
functions are being studied extensively, but are still ob-
scure. Recently, loss of phosphotyrosine in p34*2 was
shown to be associated with activation of intrinsic serine
kinase activity and appears to be a necessary step in the
G2 to M transition in cell cycle [27]. Importantly,
p35?® has been demonstrated to manifest intrinsic
PTP activity; it dephosphorylates the phosphotyrosine
of p34°®2 [28]. Thus, the enzyme activity of some serine/
threonine kinases is also likely to be regulated by their
own tyrosine-phosphorylation and dephosphoryiation,
suggesting important roles of SH2 domains., SH-PTP3
is ubiquitously expressed in human tissues and pos-
sesses a nuclear localization signal. These data suggest
the attractive prospect that SH-PTP3 can participate in
the modification of phosphotyrosine, a crucial step in
the cell cycle.
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