90640 KEE2H#3s2pHEevyy—gBEFOIU—=V7T

BEARE A B (EBERKS KEmP)
ARSI v CRERE SRR )

By » 2 BOBGEFORRICIE. BRAEOERMD pH DAPHET L L
‘X b, pHICEBRICEST 2 ZEMIFRAT L LEL ORI, ZOSEEDER
BEFR7U—=V 7T EDONATROENTH S, '

FEE CORBIR, v FREEOREMEE 74 vy —RICEELL: (ML
FRET L) BEICBROLNEC 2: ¥FIRLC, R3AEETFOR LD, 71k
LEBEOLCRET 2 b0 RBELE, 7 ARERMNEZEE, Fudrdir—+¥
HERSEEL, FUS YY) YBYF—FH (TPTROSHA 2 EREHOR
T, BiT L7

FERIOEBEENSAEARTRAVIVy Yy V228K, FuY Y F+-—ER
ERZAMTIE PDGF ZEEIED b, BREHTERHET 2 BHOMEER
FTId Aol TPTR Tk, 74 V5 —BICEBL L EICORATOONEH
LWF 2 ) BRE % b DSAEOA S 0 —=V 7 &Nz, SRACE, 3RACE
FIS—p itk U— Y SR ol R 2409 bp DEETFAEBES N, 7
ANy —IRISEELEZLORABOONE I LEFRY YY) YBHEICLE L
HBEFIZ R T VB Edbdol, (L, ZOREFIE. mouse £ D
patentclome & L TBEKS N TV A b DIZ—H L7z.) & 512 3070 bp O alterative
splice form d HMEK X ) B#HEShTwa,

3% pH £ =2 HL L - BRIc D A RRT 5 LIEELT, BEROSAGE
EFEUBL 7z, TORRF UL V) YB¥F— €W (TPTRDOEE AT 0 —
U EN, A, MILICET B pH ZEAEL LTRET 22 EPRE LT
%o LA L. 3070bp THESWBEF R4 DEETF b S ORI TH
T, F77 FEAHLHE D PRET L BENDH LI LIZRI W, TSI
MEEAY domain THBHD T, £y H—& LTOEES S Lz,
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9640 KWxzfWIspHEVY—BIEFOI0—=Vv

BIBTRE [ sk B (BWBEM AR EE)
EmrgEE BN ¥ RREESERN AR

BB ; & BEDBETF ORI, BIRAME DB D pH O RHEES 2 = L
L0, pHICHERIZFIST A ZRRITET B EZ 2 5Nz & DOZRMEOER
 BEFEIU-ZVITOPAHEDOENTH B,
Tk CORSE, v XEAEEOREEMEE T4 Vs —JRIZEERE L. (1t
ZIRET H) BEICROOND L ZFALT, SEREEFOR LY. 4k
LICREDRIZHEIRT DS DERE L, 7 OEE @RS AR, tyrosine kinase A
TERIZAAR L | tyrosine phosphatase (TPT)DEFh e BB DB N T, HEt
L7z,
R 7T REEREZFAETIINY T Ly T V2 28k, 0Ly EF—¥R
HERZERTIE PDGF ZEMATED b 7=, BBELEICRIT 5 BYDEE
FTEZEPo/z TPT T, 74NV —JRICKERE L L ZIZOHRED LN LY
LW7 2V BRESZ b ORBEOMK 42 0—= > 7 Enj-, SRACE, 3RACE
LT T =k B U=V F R AT o IR 2409 bp DBETFHBEES N, 7
ANVG —JRICHEELIZESIZDORBED NS Z L L tyrosine phosphatase | WhEE
BRI TWAEZ Edbholz, (72751, = DEIEF1E. mouse L 1
patentclone & L TESHENT WA b DIZ—FH L7.) E 5123070 bp D alterative
splice form b HIMER X ) BEIRE S T\ 5,
ftam ; pH & 2 =20 L7 MBS DRSS 5 LIRE LT, B0 SAkE
BT R RHELT, TORBRFOY V) VERF F— BB (TPTR)DEEMA 7 T —
=V 7Nz B, MIBICBIT A pH B MG E LTRIET 2 B2 LTw
%o LA*L. 3070bp THE S NIBET b s DEETF b 50 BIEGEN T AR
T, FE AP DH L) PRETT B LENRDH LI EICRI VI, O I
HIFESE domain TH B DT, LV —& LTOEED? S L,
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Brxld, K FvrIVOBETFH pH I o THREAAGT N TV EIEEZRELZ
[1,2]. @ pH OERE, BRMEICHBVWTIE, ST iabBRO pH &L TE<
PRSI R T 4 NV — A 2T L TR LT, Mgtk (apical side, DR
wpEsE pefil . basolateral side, IEICHEE L T 2f1ANME fI) PHRELCI®ES &,
apical side ® pH ZMLIZX L TDH mRNA OZALAE RHHND, Floinvivo TH
RO pH OZLIE U T, mRNA OZERRD 515, ZOZE(LE, M2 S v —
LT B R, I & D b confluent 12725 THIEHNC /R o BB TRO 5N 5.
7= collagen T v — L Z2— LT, EMiFEHEHII LTI ZHFET LD
THTETHRH LN, YLD EN S, pH OZ{LIZRMEERERT, B2 S,
FOEHEIEHRAME L, BEEES R EERXRERATHIEVNA D, TOIELD, il
RN E DT e & F TR T E B2 AEOHIC pH 2= 2 & S {REIHN
BRI, =5 TRFIUTERERI DB 0 pH OZ L 2 MIRAEZ TERNNETH D,

KN - DR SEEN DD EVI RHRICEDETONTERLONIITDII &
TH B, TOZEET HFLOEEEETHEEALLDIEBFOREFROT 7

) ERETHoTHEWV, L > THETRESNLZAFOTER Y —2F
AWMV O—Z T TEDRTHAD EE R

R HIE

1. REEAR
Y EB L) FEESERBEHEEL, SV40 1Tk o T, R L zilin 2 4FR L7z,
A1 HAMF12:2MEM (1:1)IZ 10%FBS, PIEME ZMA T SER T, B8, MR
T2, SMEEEET 58413, FBS 28 %7, insulin, cortisone, transferin 2 & T
HAMF12:MEM (1: 15380 THET 5, JOEMEEHT, Mgl biads
b 1B vivid ICieEE s, T4 VF— A>T L VI3 35mm T, FBS SHEEK
12T, 39—IZ subculture B MM IEREH THERF T2 Ll &2 FF DML L2/l 2315 5
N,

9. RT-PCR (Reverse transcription Polymerase chain reaction)

wmis & . TRISOL (GIBCO, BRL, Bethesda) & fi\ 2T, RNA ZHiilti L7z, polyA
#5Jn (Pharmacia, USA)ZFi\), mRNA ZE@EL 7z, RNA-PCR Fv I (Takara,
Japan)Z AW T, RT-PCR ZfTo 7.
&2 DZRIITI-NT B Degenerative primers (3

7 [EEE R R 2 A .

H007, GAGGATCCTGTYGYSATYGCITKGAYMGSTAC

HO008, TCGAATTCWAGWAGGGCAGCCAGCAGAISRYGAA
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TYROSINE KINASE B2 &4k
FW. CAYMGNGAYYTNGCNGCNMG
RV. CCRWANSWGGTNTGYAGNSW

TYROSINE PHOSPHATASE R 4445 F

1001, GAGGATCCGACTTCTGGMGRATGRTVTGG

1002, TCGAATTCCCYACWCCWGCACTGCARTG

ZRWk,

WERE OEMHIEF Yy Mo 7z, —48H DNA20pL # 2ul 25> 7L —hEL T
PCR %17> 7= (ExTaq. Takara). I8 ESM1Z

96C 3 min /1cycle

96C 30sec.

48C 1 min *

72C 1.5 min /20cycle

96C 30sec.

57C 1 min

72C 1.5 min /10cycle

72C 10 min THhoiz,

*OREIIEILE T,

HIE X N7z fragments 1 ECoRVBAMHI Y] iif% pBluescript (Stratagene) Iz
subcloning L7z, 7 O—Z2 7 ENWi A1 —4 29 —(ABI, 373S) 2 W T
Bz 2@ L, BLAST program ZFAWT, mEOP—REZT- /7,

3. cDNAZO—=7

TI—=INATVEIA Y- aickdra—=27, YTURABED cDNA 51475
1) —(\ZAPII, Stratagene) & A\), BoONEW/F 2T O—NIZTT—2 N1 TV &4
T—2alz2Tolao\M TVE AL - a > D&M formamide 0%D)N\A 7Y 5
AE— 3 2T, 55C over night TfTo7z. #HWid 2xSCCH0.5%SDS T 65C,
60min & L7z, NATUFAHE— a3 id 3rd £ T positive plaque Z2E7=,
phage & U plasmid ~\® subcloning 13 rapid excision {2 > THr-o 7=,
PCRIZLBI7D—=27, YUZABD mRNA Z2ZHWT, &5 X 0IERL
Jz primer Zf Y 5RACE(SRACE kit, BRL)2fT > /=, &SN /-IEEMT T-
overhang (TA cloning kit, Invitrogen) % % L T plasmid I subcloning L7z,

4. )= NATVFA4E—>a>

BoN/z cDNA F/IBIEEMIEEMRZ ML IR EEICORRD ENENE
HET 272D, /=N TVIFAE¥ -3 % FT>7, RNAIZ TRISOL iz &>
T, 1 b—220ug AWz, 17U A Y- a > O5MIE formamide 20%D )\
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TYEF A ¥ — 3 2T, 45C overnight TITo7z. #EWIE 2xSCC/0.5%SDS 65C,
30min 0.1xSCC/0.5%SDS T 65C, 30min & L7z,

PRk R
1. RT-PCRIC&DIBIREY ,

R ORI E 7 4 VY — A>T L2 EIThEE Uik U BEERIRIC D W
T. 3 BEDZEARD degenerative primer sets ) RT-PCR Z2f7o7z. PCR ®
Anealing 8L, 60C &V 47C £T IC BEWRAEATHT U, 7 MEEERZE
# i primer sets Ti&, /N> RIZMRH S hizd 57z, TYROSINE KINASE BS54
JA primer sets T anealing 18 53C & D 47C ITHWT 2 DD FEMA OREEM
S EIREICIIBEEY D & N7z . Sequence DFER PDGF AN DI2< £H 1 DI
HEiE =Nz, TYROSINE PHOSPHATASE ZIZ&/M primer sets Tld anealing
B 48C L0 47C KBWTHEFEMRN S5 OHN RISz, 12 AORED
HEEE S B 5 - BEEY (TP1-12 E4[T7R) @55, EHO—RELT, T
—LMHSHOD,TP6,9 ® 2 DEM 1 IR Ui, MERARS L 64%, 73/ Kk
5| 45% DFREOID—%H TWiz, TP6 XA F O HEF I —ERHORE
fe EHEEES E 36%T 3 BEECSI L 57%HHE T, TPY IZEARICE TN 45, 58%T
HH., 773U =D 1DOCThALWNEENH o7 (H2) o TP 1FE HIZ §78086 &
98 %BHRT, FILBDEFIMTENz, ULEDZENS TP KRNI D 2 DD O—
WL U T HIRIC IR LU T W 2 Rl R E 1z,

2. TP6,9 DFEH

TP6,9 O 2 DHUEEMILDO /MBI S THRATI2NENIT DV TR T 57201
J—Fr7uy MITHR L, MEEORERICCRES nofiie & MnERs i
IZTT AT — AT RS NMIEL D RNA 2#E Lz, TP6,9 IZ&-
TRAZBRINTEE TP6 T I ANT— AT L ICEEINIZMIEE D D RNA
EoRNA TV ENT (B3) . TPYIIFRBHEND DIz LR Nz,

3. TP6 ® cDNA

TP6 OEFILD, YT ABD DNA FA4TI5V—%2A7)—=7L 2 DD
positive plaque ZEiEEL ., &E 2100bp ® cDNA %2157/=(PTP6). TD 7 X / EFLF
& hydrophobicity plot X 4 12779, PTP6 13677 07 X /e bbBEZ 1 BEE
I BEE %R L. Tyrosine-phosphate & LT domain 2HKbH, H7zb L7 7 3
J—p—BEBbhi, 7U—NEHE 4 OA ¥ ) v 7 EHH/I—F L TB D IEEES]
12 90%HFEITH oz LA L. FETY —REDRER 123846 2409 bp /26-JUL-
1996/DEFINITION Sequence 2 from patent US 5538886.& L THE SN TWAH b D
LR Th o7z, 123846 1 PTP6 X Y EIKRFTERLZMD. 5 ‘"L &< PTP6
D SEHAMP T W o/l 2R LTWA,
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Fig.l1 Amplified fragments from polarized cells by degenerative primers for
tyrosine phosphatase.

TP6 1 GAGGATCCGACTTCTGGCGAATGGTATGGGAGTGGA-AA-TCCTGCTCTA 50
T I I T T T A
P9 1 GAGGATCCGACTTCTGGAGAATGATCTGGGAGA--ACAACTCCA-C-C-A 50
51 T--TG-TAATGCTGACTGAGCTG-GAGGAGA-GAGGTCAGGAGAAGCGTG 100
N e e e e N O N B N R RN
51 TCGTGGTGATGCTCACCAAACTGCGCG-AGATG-GGCCGGGAGAAATGT- 100
101 C-CCAGTACTGGCCATCGGA----T-GGCAAATG-T----GT-CTTACG- 150
FLEREreerreer ool Pl (I AR
101 CACCAGTACTGGCCAGCAGAACGCTCGGCCC--GCTACCAGTACTT-CAT 150
151 GA-G-ACATCACCGTGGAGCTCAAGAAGGA-AGAGGAATGGAG-AGCTAC 200
O M T I I B IR I
151 GGTGGAC--C-CCATGG--C-C--GA-GTATA-AC-A-TGCCCCAG-TAC 200
201 ACTG-TCCGAGACCTGCTTGTAGC-CAAC--A--CCAGGGAAAA-CAAGA 250
RN [ N N A L
201 A-TCCTCCGGGA---G-TTCAAGGTCA-CTGATGCCCGGGACGGTCA-GT 250
251 CCCGGGCAGATTCGACAGTTCCACTTC-CATGGTTGGCC-GAGGTGGG-G 300
R e R NN R A A R AR AR Lo
251 CCCGGACCG-TCCGCCAGTTCCAGTTCACA-GACTGGCCAGAGCAAGGTG 300
301 ATCCCCA-G-CGATGGCAAAGGCATGATCA---ACATCATTGCAGCC--G 350
[ N R A R (N N e N
301 -TGCCAAAGTCG--GGCGAGGGC-T--TCATTGACTTCATCG--GCCAAG 350
351 TGCAGAAACAGCA-GCAGCAGT----C-AGGAAACCATCCCATCACAGTC 400
(NN R N R R R RN (R AN R RN
351 TGCACAAA-ACCAAGGAGCAGTTTGGCCAGGA--CGGGCCCATCTCCGTC 400
401 CATTGCAGTGCAGGAGTGGGGAATTCGA. . ... v, 450
FETEEELEEEE TEETE bt
401 CATTGCAGTGCTGGAGTAGGGAATTCG. .o v et 450
The fragements were obtained as described in methods. Both strand of sequence was

determined by a sequencer (ABI, 373S). Homology was sought by a program, DNAsis.
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Fig.2 Alignment of the TPT related fragment and a reported (RATPTPRP).

RATPTPLRP 1 FGDFWRMVWE QRSATVVMMT RLEEKSRVKC DQYWPNRGTE TYGFIQVTLL 50
TPGA 1 GSDFWRMVWE WKSCSIVMLT ELEERGQEKR AQYWPSDGKC VLRRHHRGAQ 50
TP9A(S78086) 1 GSDFWRMIWE NNSTIVVMLT KLREMGREKC HQYWPAERSA RYQYFVVDPM 50

36 45 57, 58

60 70 80 90 100
RATPTPLRP 51 DTMELATFCV RTFSLHKNGS SEKREVRHFQ FTAWPDHGVP EYPTPFLAFL 100
TPBA 51 EGRGMESYTV RDLLVANTRE NKTRADSTVP LPWLAEVGIP SDGKGMINII 100
TPOA(S578086) 51 AEYNMPQYIL REFKVTDARD GQSRTVRQFQ FTDWPEQGVP KSGEGFIDFI 100

110 120 130 149 - 150
RATPTPLRP 101 RRVKTCNPPD AGPVV--VHC SAGVGRT... .......... .......... 150
TPBA 101 AAVQKQQQQS GNHPIT-VHC SAGVGNS... .......... ... 150
TPIA(S78086) 101 GQVHKTKEQF GQDGPISVHC SAGVGNS... ....oeeeer cuneeeo... 150
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Fig.3 Northern blot analyéis of TPT6,9 fragments hybridized to the RNA of
collecting duct cells in different phase.

Growth  Dif. Growth Dif

4

TP9 TP6

The cell were grown in FBS media (Growth) or membrane support with serum
free media (Dif). RNA were extracted using trisol (GIBCO). The fragments
related tyrosine phosphatase TP6 and TP9 were hybridized. Arrow indicates 2.8
Kb.
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Fig.4 Cloned amino acid aligment by TP6 and hydrop athy.

MDSWFILVLL GSGLICVSAN
NPTSSLTSLS VAPTFSPNIT
ISPNGTWLPD NQFTDARTEP
PIIAVMVALS SLLVIVFITI
EPQSVPLLAR SPSTNRKYPP
CPIQATCEAA SKEENKEKNR
INGYQEKNKF TAAQGPKEET
AQYWPDQGCW TYGNIRVSVE
TQFHFTSWPD FGVPFTPIGM
TFVVIDAMLD MMHTERKVDV
HYLYGDTELE VTSLETHLQK
RTGNLPANMK KNRVLQIIPY

NATTVAPSVG

LGPTYLTTVN

WEGNSSTAAT
VLYMLRFKKY
LPVDKLEEEI
YVNILPYDHS
VNDFWRMIWE
DVTVLVDYTV
LKFLKKVKAC
YGFVSRIRAQ
TYNKIPGTSN
EFNRVIIPVK

ITRLINSSTA EPVKEEAKTS
SSDSDNGTTR TASTNSIGIT

TPETFPPSGN
KQAGSHSNSF
NRRMADDNKL
RVHLTPVEGV
QNTATIVMVT
RKFCIQQVGD
NPQYAGAIVV
RCQMVQTDMQ
NGLEEEFKKL
RGEENTDYVN

SDSKDRRDET
RLSNGRTEDV
FREEFNALPA
PDSDYINASF
NLKERKECKC
MTNRKPQRL I
HCSAGVGRTG
YVFIYQALLE
TSTKIQNDKM
ASFIDGYRQK

DSYIASQGPL LHTIEDFWRM IWEWKSCSIV MLTELEERGQ EKCAQYWPSD
GLVSYGDITV ELKKEEECES YTVRDLLVTN TRENKSRQIR QFHFHGWPEV
GIPSDGKGMI SITAAVQKQQ QQSGNHPITV HCSAGAGRTG TFCALSTVLE
RVKAEGILDV FQTVKSLRLQ RPHMVQTLEQ YEFCYKVVQE YIDAFSDYAN

FK-
5 Kyte and Doolittle Hydropathicity Plot
Hydrophobic
4 .
3
2 |
1 b
]
4 V
-2
-3 .
-4
5 Hydrophilic
T T T T T
100 200 300 400 500 1930 l?@@

The ¢cDNA matched to TP6 (italic) was cloned and shown. Additional 5 amino
acid by 123846 is indicated as bold. Predicted transmembrane segment is underlined.

Hydropathy (lower panel) is determined by Kyte and Doolittle with a window of 12.
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pH £ > Y —0FEEKE LT, TYROSINE PHOSPHATASE Bl OS24 %E 2
O—=>/%4L7 [3,4]. Ca U —EIENs 7 REERMOSZSAMEN 7O —2>
TENAFTICHTEZEMENERETNTNWD [5], ZOEBELETFIIMEIIMCEWA F
CEEZEDRAA 2 SHE NMDAZEHELITTVS . KF ¥ RIVOFRREZLEL
S 8/- pH OERIL,. BRMAEICBNTIE, ERAT2DOBROpH &L T#H<, L
DHIEEMIIE T 4 V5 — A>T L ACEE LT MBI 2 £ U X e Ui &%
ZBNHEEICED, LLEOZENS, pH OLLE2RZTHZEMELLH 5 EKEL,
HDETIUIMELIZHIIE TREL TV SIETTH S ENIRFHICEDNTHE 2
D7, itﬁ$®LM£ﬁ@#%pﬂt/ﬁ—MHamt/ﬁ Tdh B RIREMED
HdEEEELEDTNDS,

RT-PCR DR GEBNENED 7T HREBEHOZA/FIIRBE TE RN >/, Lk
L. &K FvRIVOFERITL cAMP, cGMP, Protein kinaeC IZH R LM > 7D
T, Cat¥—ELRARKRIK pH 22— 7 REEBHOZANTH 5 WIREMEILD
aholz. DUABHEOHROLIIC 1 MEEBRHOZFETH 5, TYROSINE
KINASE % TYROSINE PHOSPHATASE B2k pH & OBEfR 2R 5 LTIk
kN dH 5, TYROSINE PHOSPHATASE 14 TYROSINE KINASE &SVW3HH L.
MR DA LBEICEE ST 5, L7z o T cell-cyde ICRHBGTHEEZBNS, Cell
cycle & pH EDRFRBISHSNTHY, MIBANTIVA VLT ST & EBEIEDRR
EABEFRL TS Z &< OWZERH 5, 743 TYROSINE PHOSPHATASE
RIS DT RY Y T R EEDEEN T FIVIZIE D EZEZ SN TSNS M,
mUA R 2w, BEDZ EMS TYROSINE PHOSPHATASE B2 545
HCO3 ZRZLTHWLIMH Lz,

SR ORE

WL TIEE LW TYROSINE PHOSPHATASE OBGFE27 O—=2 7 L&A
DB ATeN—H R o7z, ERECH D TPT6 OIHFEMET. 123846
& TPT6 TS5 “FICE<SHOTBD, Z’x D7 O0—=2 7 L2 bONELETI
ol EWNnA B, LML, 123846 S 5125° 25H AT EeMSH 5, Z i
DICHIREN R AL VDB ETHY A F VT ALV —ShoTH BV, L
720 TEBEIDLERERNELEED DNA 2 70—V ST A0ERH L, LA L
5RACE DfERTIEEZ A ERIIBON TV RVDT, 5475 —%2/EY ETLE
D35 Lz,
EERMEONTHE., B TORBEEBRISVELEZ LD,
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TRIAL TO CLONE A PH - SENSING RECEPTOR
Clonig of a receptor expressed only a differentiated renal tubular cells.
MAKOQOTO SUZUKI, HIROSHI HAYAKAWA,
Department of Pharmacology, Jichi Medical School

SUMMARY

Alternation of pH induced a mRNA in some cells but it is quite selective to the
polarity of the cells and differentiation of the cells. Therefore, we assumed the
presence of pH (HCO3) sensing receptor in these cell and tried to isolate the
cDNA. Degenerative primer sets were constructed to G-protein coupled receptor,
tyrosine kinase type receptor and tyrosine phosphatase type receptor. Amplified
fragments were sought in the latter two type receptors, however, the tyrosine
kinase type receptor was expressed in both differentiated and growth phase of
the cells. Northern blot analysis showed the presence of a fragment of tyrosine
PHOSPHATASE type receptor in the differentiated cells but not in growing cells.
Thus we cloned a tyrosine phophatase type of receptor. A cDNA encoding a new
alignments of amino acids was isolated but the isoform was reported just before
our publication. The cDNA encodes characteristics of the tyrosine phosphatase
with one transmembrane segment. Further analysis was required more 5’
stretched extracellular region, which may sense extracellular HCOS3.
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