13 15 3
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BFES 0138

Bz, EREYICER LREE P —BInFORE & BT

RAZEN (BB KFEWOIZER AT LA

%< OAEMEITIISBRE O BEE 2B UEIST 2 20 ORFEE T I —2Mib
STWET, IEDERRE? S, BHEADICBONTEZ ORFEEME S 2 2R
—R VU MNREBHRENDIEAF VUV VBMLEREE R ROBLEF T 7 IV — L
BERF ¥ INVOEETHDZ ERALDIR->TVET, —F, & MMe oL
WYL DEN T FICEET A%RE o h—nfhic, i, Bigk & oEicsbl
TR 2B S RERN TR EN TV E T, TOBGTFEELI<AL
NTWERA, AFEITZE FOOHEICEALAETOEL DAY THRESI NS /) A
DNA 2SEET 2 % AHE & BT+ 5 FEE AV T, MALEWMIRICEIT 2 REE
o —BEFFRIEL. FOHRETA U —EABELZEIT T2 L2 BN E L
TWET,

BEREHD 2 a2y B—F Y RIS T IHABYOREEYL v —DFELR
T 5ENT, RTETERRBEL LT —0 v AF V0 ) ERUEERARGIALIC R
LT7 3 BESFIRER V—2F 0B HEO~Y VA, b MEEFEI V2 —F —kR
BERBNCTT—F—_R—ZMbMBLELE, LT, ThHEETF cDNA 2 KGH
MIICEA LBR S, BEEANKBEMROER Y VBLFREEREIC KT
VERR L MEEARER BE\IC 5 2 B BB A~ FE LTz, cDNA B AMAE % NaCl AN LV &
BETRE L%, Bl LMiRRhoER ) B EBERTEMZRIE S S invivo R
RV LR, 120t hrua—y (PTPL L&) TNaCl f0#4125 5 k
dDOKE SZHOMBEAIMFENICY VEMLEE, MEOEENAFI SN Z &%
RHELE LT, £ invitro DRITBWVWTH, BRPTPI ZHIEF L5 5 k d DX
BEHOBICEERY VEMLETIE LE Lz, PTPL ® cDNA 256 FHEIS 2 BEEMEE
IIMEREE I — T FRFI 2 LT Myosin tail & ATP #AEMIZETr 7007 I/ BEET
T, PTPL IZ& b RO E W ARBEE BT Myosin tail #iE % b HRBEFHEHHED
b OWRE AT v XNV T LIz, KIBEME TRESE PIPL EAIX1 00k dDOXK
XXkbb, ZOMELEZ PTPL BHEHRE LTERLEFBAW LY =2 Z T
oy MIFU 100k dDE—NVRE2E MNMBRETICHRE LE Lz RI-PCREEL
In situnA 7V FA T —a VIEDOREREMD, PTPL @ mRNA iTFA~<72 9 2T _TD
Sy MEETRRELTEY ., MATIIHES. /MEAME, KMEEICEREERTL
TWE LT, L EDFERE PTPL BAMNEWEROAY, Mg THE LcEEEE
=L LTE< TEEEERL TWVET,
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2
BpES 0138
EF\AFE%LAﬁLL BHBEY v —BET DORE & e
BEOREE  CRIRIEEMMBTZERT VX?A%E@)

1. H3EEN
AW R BHIEICE S TOE L DA TSNS/ LDNA BRET BB AEE
2 HBRNT T 5 2EE VO, BEEWAIAIC R A EREMR (B8E) o —8ET
PREL, TOHET AL —BEEEA BT 22 L E BN LTVET,

< DA RIC I NBEOIRE 2 BE UIEG T 5 12D ORFBTE o —2MEh-> TN &
. IEEORIARE b, MECAE SN S BRI T3 - OEBERDS 2 22
— R PR EBHRENBERTF VU /@ﬂ:@%@{% WL OBEGTF 7 7 2 U — L EREET
X FADEETHDZ L BRBELNT2> TVETYS, —F, b e SO EMDERN
TITFEET AR L —Dftuz, Bk, Bl & OEEICHE LI lRic S nRaTE T
B —EEAVR SN TWE TR, ZOEEFEETIL AN THETEA, ZHETOE ME
Ja TS BB AN X - THIFIAN C/EEhT 5 8 A EREERK L B FREADOE
IR EERHTHONTEE LIz, LacL, 7TV 7, B & hE6D T BHEE
DEMT ) WIESE S0 HETE, FAHEBE LS LS & 5 b T RAREA ORBaEAR
B S NTT BT Fu—F el LT, B B AN Cin LIcHiluse 2 5 BiaF & €0
HEEAR KT 5 HIEZ AV THIREZED TNET,

MR, BEREO 2 3V R—R Y MR Y OB L R, RIS OB R IR ELED
WRERIZR T, MAP A 3 —ATEHUREE 2 E OXERIRER ) B UER SR
A LUCER L OENOBRETFREICEEL B2 5 2 BRSNTVET, Ll Z0fF
HSEIC T AEAY VB EORRITAESREIC LY B2 K& 2 RITohiET, TR
LEAYMRTIIERL AFVVEED Y VB LMER P EL, EREMR TIITr Y
LUy RALASVREED D VEMEIMEEL TWOET, AFBETH. TR S EROR
BEE LSRR RO oDNA BEFREL KIS EAIEPCEA L, miEE el
Wb % T D OXBEEFE L LEA ShZE MNEEFOREERORREFELET,
“ v NEBROKEEEE~E X BIER L U VB LR RIEIC L BT, 02 o0ER
DHAER U VEMLY Z VSRR R CHIN TR, BRI EDEETERER LT LT
WEET, AFERENLHELINCRANEL LT, 1) FELEREMICEE LTHREE
T EET - MEORE. 2) BBErL SR EROE L. 3) BE
o BiT 5ERY VBMUBEROERE R EXH Y £7,
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2. WEAE

2 -1 BEEY I EENMRTESNB cDNA B FRE

FAED 2 = R—F v hRICHG T 2 IRELEMDREE Y /ﬁ‘—dﬂﬁ"’ﬂﬁf’?@‘é BEY
T, FIANZ TV T B R YD 2 3 iR—FR FROE ATV BRI
HLUTT I/ BESIREr V—2Eov U X, & MNERER 2V Y a— X —RREANTT—
B2 LE Lz, £ B Mev D ADEETFT —FN— 2000, EEHES
EE - — (CaSln, CaNik) Db AFV U VERMUBERAREREN MRF SHCB i P2 IR0E
LV, BRABEET LMEE - #iE0REN7 BST (Bxpression Sequence Tag) B &TvdiHED
WEFEBRVETE L, BV EF on i@ HdEEns 2a v R—xy MRV —LEF
LEHT7 IV —ICBT 5 LT TE DHRMEORRD TRV EEE | 23 EOSET UABRIMEAMETT
L2arR—xr bREV—EH MBI CE RV SNE TS

2 - 2 FHRENEMW DNABGFONEEAIA~DOEA, RKEFE, A Y VBLEE
IZ A BT S T-E T cDNA % PCR HAIE2 ¥ OFIETEEMELILAMITT N TEE
LKAy 2 —| T RALAIEEMIE BL21-ST ICEA L, TOEREEEAND U VEEE
BRE{TVE Uiz, BL21-SI |3EEBER ot 5 A NG & L TNBEMI & =5
RIS B 5 ) ABO prol 20 LT RNA SREEE IS ABRNTREAAE IR TH Y |
BTN ARIAD G & REHTEA SN AT & —h bEWIBEFOREER
DERESNET,

CDNA % RABEMIAICEA LSS, BRI KBEMEOER U B UFRMmERE
W RIETER % . BANROREIRTOER Y B EERE Ry - PIATP 77E F THIEY
% in vivo A& FAVTHNT UE Lis, £z in vitro BAY VEMEEBRTIE, cDNA EAIZE
Y PIPEE2E LI- NEREOWEIRN b b AF U 6 BENREEN 7 5% FWTPIPIERZ
I, Z AUy PPIATP THE FCHIORIBEER ZEE L L THER ST VR UEERTE
MRRIELE Lz, X510, BASNWEGETF 2 RASE CRIBGE OMIBHEFERRE L Oft
OB E 2 DR NE LT,

2 - 3 PIPI ®&EH & mRNA DAk .

S SES PIPL BHOKBIC L AF Vv 6 BAL RS SHHREGAFEA~S 7 Il 02
5 cDNA Z4B5AL KRB~ A LREL S, Z ORIGERBIROBENR ) b & 2T 6
RS 5 Ak VORI A BB R HURICHIAZ L E Lie, £ LTZOH
EEEWTE MIEEERICET A T AZ T u Yy MEfTWE Uiz, 72 PIPL EEFICH
B 25D INA T4 7 —%FANT T v MEIEEED cDNA 1T LT RT-PCR 21TV, Flgees
(BT B mRNA REOFELTANE L, & DICPIPLIBEFO S Fil w—7 2 AVie 7
o MM® In situ ™A 7Y ZA = 3 AEEFTV, T PTPL O mRNA FESTIRIEL
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F L7,

3. HERE
31 PIPlEHOMIRERY VB LBERTEM
RyFVT | B DR ED2 a3 R—R FROBBEE P —De ATV VB
EESfEE AT DM ST B EFRER SR LTV V& ARALGO, SCARP 72 & OEEANE= T 7 m—
V1 77 POMEE LREED SR EST (Expression Sequence Tag) Z&10%Y 2 O EDE:
FEBROETFE L

IHSBEFORESD DNA B REEAIICEA LR S, BHEANNEEMROE

A Y VB UIERMEERRRIC RIE TR & RIBEAIEINREIC 5 2 DB LR L, (DA
M AKIEE NaCl (TN &V ST Lz, BE LR oER U o B BERENE
BRIET S in vivo BERFAVTIT LR, 1o0t h7a—r (PTPL bfnds) TNaCl fF
ABIZ 6 5 k d DRE S 2R oMIEEENMERNIC) VLSS Z L EREShE L
(Fig. 1A 311 DKHE]),

ZDin vivo BROFERDS EEFEANNT L VY KIBEAIETS 5 k d BEADERSEELHN
L2 EBRRBLTCNADOTIEIRL  BEAD Y VEMESEM Lz Z LTS T L 2HERT5
B9 5, FUIBLTOD 1n vitro BAY VEMEFERZITOE Lz, 37205 cDNA ALY

PTP B H &R L= KEEOEEIRD b b AF VU REE T 2% VT PTPL EREZRERL,
BOKBEEATEE L LT) VM BEREMAIIE UE Lie, RRITRE PTP1 ZEBO/EH
kY 55k dBEAREDEROEAICE LW VEEATRD bivE L (Fig 1A 512),
b AFUUFERED ) VBRI L) BRI VR BRHECEFIR LT SDS-PAGE fi%
Wz Lo T 7 X B (Fuir, v, A=) OV UBEE ORBINFHET
T, SHITEEBRIC LV ERY VB E R L 2 A, 55k dEAD Y VERED
LERTHETH Y. 55 k AU DETOEANY RiZiEkLELR Fig 1A%12L3) . T
pbB55k dBAIRTF YL, YV, ALF=VEEOWTROD Y VEMESHTED,
FNLS DY R AFDUBEEN ) VL STV B AR RNZ L 2R L TVET,
LIEOFER S RBERMAP T PTPL ISHaEE %2 U VL ABERIEEZ O Z L 3L
WD F Lk,

3+ 2 PTP1 EHOHCEREIHIZIR A

PIP1 BT MEETAEAERIE L TV B LHERS NI ZOFEAY F—2 VT, PIPL &
B % FABEAIE O S CHIEEE~ OB BERAE L, TORR, PIPL BEZR
B3 KBS E A AR A AR IR 4 2 L SR &L Lz (Fig. 1B),
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3 - 3 PIP1 OBIET & EOWERT
PTP1 SEF 7 cDNA Z£&iT 4. 5Kb TH Y NFKHD BRI 5 0HE TIRICERBiA= NV 03 E
L BB O E X132 2. Ikb Tl FHIShAHEZAOESRIITI VBT 0 0L THY .,
MegeEe—7ERF & LT Myosin tail & ATP FEAEMLZ S A TUVWE L7z (Fig 24), PTP1 #1E
112 a v iR—2y FEZBDSERET UEBEDAD DI 2 2V R—F 2 FREC—ER L
T T MR EREERACB L OV E T, KIBEEB O T PIPL 126 L bRl W&
0 o—% U E BT v o RV Mse ThH V. KEBE Msc BHIZIE Myosin tail #E&
PETE LD BB T v v 3L & LTI T ET (Fig. 24),
WICHREEADOFIR AF VL 6 BELRAIE SEDRMATIFEENY ¥ —IZZ D2k DA
FHATABNIEE IS ~SE A USER &4 SDS-PAGE f#HT L7ofER. BEBRAICTRISNDKE
XN 1 0 0K d DK &2 HOFEAY FOHENRD bivE L, b2 ZORGEH
JADEERED S b AF VA8 T b & AW TR L7 & B SDS-PAGE kR, ML 10
0K d Dk SEEE OB AL RAHRSE Lz (Fig 2B DA ., ZORMPIPI EHEHL
Ee UL, b MVMERICI O THUR PTPL BAR L E2I—8 L1 0 0K d
DFcE SO RS LUE L= (Fig. 2B), LAEDOFERMS PTPL ik FO/MET1
D0KAdDEEE LTHEELTWAZ LBRBELMNIZY E L,

3 - 4 PTP1 @ mRNA #BfA0

250 PIPL = FICRERAL DNA 75 A =—Z AT T v ME##RD cDNA (T LT RT-PCR
AT, FIEERCRT B mRNA HEEOFELTANE L, TORR, A9 2DEEsETIc
1. 2Kb DB ROBENRD HNE Lz, 20 1. 2Kb DR E ZIELPIPL BEF2 LIRS
N2 LFRSNB Y ROKE S b—F LCNET, ZOFEL Y PIPL 0 nRNA 1AV iz
KESATL TS Z EMNALNI Y F Lz (Fig. 34),

Iz S $E T 1— T B AN In situnAg T Y FAE—V a3 EEERITV. Ty MET
? PTP1 & nRNA FEERSFRIRE LE Lic, Bbm\ O L-yld nRNA FELDSRRD b 2 HE5 T
EDWRE &/ NMOIERIAE T Lz, £ DM T\ \FEERAE0 b D B R A,
WEE., #EED CAFEERNH Y £ L7 (Fig. 3B),

3.5 PPl LV 2arR—3RV NARRELE Y —ICmVEEERMEEZ R LI m—

PIPL 1% 2 2B —Fy FBSENETL 2 av R —x v bRV —EE~OFHERME RN
BB L TOWE T, BCBR SN BB T 7 n— Il 2 3 v R—F v hREY
P—LRALEATY 7 I U —ICBT 5 LU TX BHREOTRD TEVEEZET 5 b O0MEEK
BEL, L L, Zhb0r o—r OEEN TORBINI L A EAFR TS EEATLL
ME— RT-PCR CRIMNHER Cx 7/ n— 1 6 (Fig. 4) b Northern analysis °t ~%"/ A DNA
F— g —TOMERITH ) /A, U EDRERIL 2 2V R—X v FRBFEEE o —IHERED
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D TRV B 1 BB~ DT, AR TREEN B 5 = L R L TVET,

4. B
ESSTHCBIT AL NEEFOEEBEDMENET L#0 R M) LR BZR
LB T EY OBESRT Ch 5 & A RS L TVE TS, ERIC KL 58 BRI B A
P —fEE T B 0 ER A, ARSI T TR E T 2 DRFEEE Y —HRREEAED
DI T 2 BEFID HE LN A BRI, B L EMORAEYR R TRERSER Y VRS
DRETAFIR LT AN ani s ) £, 20X 3 /ianbRigerEe LORE:, BRoOmE
WL A5 BHIIAD 2 2V R—3y R —ER L IENER Y VR LEREER
PHECAT ) —=U TR TVWE LT

AR TREN PTPL EEO 2 2 R —F v NRIEBEE Y —~OBEELE)» 51E
T, NEEEOERETISSE T TOER ) VEMUERE R LE L, SHICPTPL O
E SHEEI T Myosin tail #EEEED, BEED% < OB Myosin heavy chain ERILERTY 7
YR LTVET, ZhET0EL OFFED TR & BB 2 2R —%
v MNRIEBE Y Y —IC R b EWE I Myosin heavy chain ThHEND Z LTI
Ni-EETH, PIPL OROER Y VEYMLER OB IREEE =8 85 DL ST
I CHEL LT Z R S M T2 EEHF L TVET,

5. A%ORE

BRI OERICAT -EB T ) . LIFO& S CHER RS ETH T, (1) PIP
AERIAP CEEERT TR AR KRS L ERHIADTE I THREILREE, GSTREIE.
B2 A T v iR Y OBARMAEIER 2RI 2 FEECREREL TOET, (2) Y
UBEISRENZS 5 k d KBEEAREARERL TREL TWET, &bz VBt Tl
SNBIZOT I ) RS OB~ ER 7R cDNA % SR B EIC K D ERL
<. PIPl BEOIERIC L 5 Z OEEAEAO Y VEYLREEDMEITIC X Y PIPL A L MOF%E
L VB BB EEROFENR b ShA TREMN B Y £3. (3) COS i
. ARSI PIP] SR F OB, FRAZEA LRSI HICRITBNTHE
BT AR L CVE T, L TPIPl FiRoy 7 VERD ) VB, e,
R L DOTGRERY - (LRI AT L TOE T,
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7. Figure legend

Figure 1

(d)  E coli protein phosphorylation effect of PTP1

Protein phosphorylation experiments using [v-BZP]ATP were performed with cell lysate of
PTP1 cDNA-transfected E coli.cells (Zn vivo). NaCl-induced PTP1 protein expression strongly
enhanced phosphorylation state of 55-Kd protein (arrow in lane 1). High osmotic stress
changed significantly reduced total phosphorylation level of these lysate in the presence
and absence of PTPI.

Protein phosphorylation effects of purified histidine-taged PTP1 were assayed with
native E coli cell lysate in the presence of [y -32P]ATP (in vitro) .PTPI protein strongly
enhanced total protein phosphorylation level of cell lysate (lane 2). Acid treatment
depleted the phosphorylation of histidine residues of E coli proteins, which reveal the
the same phosphorylation enhancement effect of PTP1 on 55-Kd protein (arrow in lane 1).
(B) E coli cell growth arrest effect of PIP1
In the right plate, PTP1 cDNA-transfected E coli cells were incubated at 37°C for 16 hrs.
In the left plate, mock-transfected E coli cells were incubated at the same condition.
Growth of PTP1 cDNA-transfected E coli cells were significantly suppressed by the effect

of PTP1 protein expression.

Figure 2
(A) Protein structure of human PTP1
Predicted open reading frame of PTP1 gene encode protein of 700 amino acid residues.

PTP1 have the protein motif of myosin tail and ATP binding site. An E coli protein shows
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the closest homolgy to PIP1 is the Msc mechanosensitive channel, which functions as
osmoregularory channel.

(B) Protein expression of PTP1 in human cerebellum

CBB staining of purified histidine-tagged recombinant PTP1 protein revealed the single
100-Kd band in SDS-PAGE (right lane). This purified protein was used immunogen to produce
PTP1-specific antibody. Western blot analysis of anti-PTP antibody for human cerebellum
(CLB) revealed the main band with the size of 100 Kd, exactly matched the position of
purified histidine-tagged recombinant PTP1 protein. —3, —4 and 0 indicates 1/1000, 1/10000
and 1/1 dilution from PTP1 protein samlple shown in the right CBB lane.

Figure 3

(A)  RT-PCR analysis of PTP1 mRNA expression in rat 9 organs

0ligo (dT) ~primed cDNA from each organ was amplified by PCR using two PTP1-specific primers
for 35 cycles. Inall lanes, single bands of PCR product were observed. The predicted size
of PCR products of PTP1 is 1.2 kb.

(B)  In situ hybridization of rat brain sections with anti-sense cRNA probes of PTPI.
Bright—field photomicrographs of film autoradiograms illustrating the labeling patterns
of rat brain sections for *S-labeled cRNA probes of PTP1. High level expression of PTP1
mRNA were observed in hippocampus (Hip) , dentate gyrus (DG), cerebellar granule cell layer

(Gr), neocortex (Neo) and piriform cortex (Pri) .

Figure 4

RT-PCR analysis of clone#f6 mRNA expression in rat 8 organs

0ligo(dT)-primed cDNA from each organ was amplified by PCR using two cloneff6-specific
primers for 35 cycles. In all lanes, single bands of PCR product were observed. The
predicted size of PCR products of PTP1 is 0.8 kb. In the lower panel, PCR products were
blotted to filter, and then hybridized with **P-labeled bDNA probe of clonefs.
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Identification of the common osmosensor in the prokaryotic and eukaryotic cell

Tatsuya Ingi
Department of Neurophysiology

Brain Research Institute, Niigata University
Summary

For the purpose of isolation of animal osmosensor genes, 20 human and mouse cDNAs were
selected from gene databases by computer homology search to bacterial and fungal
osmosensor kinase domains. For the screening of protein kinase activity, these cDNAs in
NaCl-induced expression vectoré were transfected into E coli cell. After high osmotic
stimulation on the transfected cells, protein phosphorylation pattern of cell lysate were
examined. A human gene, named PTP1, was found to increase the protein phosphorylation of
E coli and suppress these cell growth. Both in vitro and vivo, PTP1 protein enhanced the
acid-stable phosphorylation of 55Kd protein of E coli. PTP1 mRNA encodes a protein of 700
amino acids that has the motif of myosin tail and ATP binding site. Among all E coli protein, a
mechanosensitive channel that functions as a osmoprotective channel in cells, shows the
highest homology to PTP1. PTP1 protein expressed from cloned cDNA in E coli., migrated as
a single band with the molecular mass of 100Kd. Western blot analysis using the anti-PTP1
antibody for human cerebellum tissue demonstrated a single band with the same size, 100Kd.
RT-PCR amplified PTP1 specific bands from all rat organ tissues surveyed. [n situ
hybridization to brain sections revealed the high level expression of PTP1 mRINA in cerebral

cortex, hippocampus and cerebellum.
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