PTP domains (excluding domains D2)

_al | a2 |

(B3

Amino acid in hPTP1B #10 #20 #30 #40 #50 #60 #70
hPTPalpha DKLEEE INRRMADDN- - - - - - KLFREEFNAL[P[ACPIQA - - ---- TCEAASKEENKEKNRY[VN[I LPYDHSRMHLTPVEGV--PDSDYINASFINGY - ------- QEKNKF[FAAQG
hPTPepsilonEHLEEE IRIRSADDC - - - - - - KQFREEFNSLIPISGHIQG - - - - - - TFELANKEENREKNRY/PN[I LPNDHSRMILSQLDG! --PCSDYINASYIDGY - ------- KEKNKF[IAAQG
hPTPkappa ADLLQHINLMKTSDS - - -- - - YGFKEEYESF|FEGQSA - - - ---- SWDVAKKDQNRAKNRY|GN|I | AYDHSRM | LQPVEDD--PSSDY[INANYIDGY - - ------ QRPSHY[IATQG
hPTPmu ADLLQHITQMKCAEG - - - - - - YGFKEEYESF|FEGQSA - - - ---- PWDSAKKDENRMKNRY[GN|I | AYDHSRMRLQT I EGD--TNSDYINGNYIDGY - ------- HRPNHYHATQG
hPTPrho ADLLQHITQMKRGQG - - - - - - YGFKEEYEAL|PEGQTA - - - ---- SWDTAKEDENRNKNRY|GN|I | SYDHSRMRLLVLDGD--PHSDY[INANYIDGY - - ------ HRPRHYHATQG
hPTPlamda ADLLQHINQMKTAEG- - - - - - YGFKQEYESF|FEGWDA - - - - - - - T----KKKDKVKGSRQEPMPAYDRHRMKLHPMLGD--PNADYINANY IDGY - ------- HRSNHFHATQG
hPTPdelta LELADHIERLKANDN- - ---- LKFSQEYES ID[PGQQF - - - - - - - TWEHSNLEVNKPKNRYAN[VI AYDHSRVMLLSAIEG!--PGSDYVNANYIDGY - ------- RKQNAYHATQGS
hPTPsigma ADMAEHTERLKANDS - - - - - - LKLSQEYESID[PGQQF - - - - - - - TWEHSNLEVNKPKNRYAN[VI AYDHSRMILQPIEG! --MGSDYMNANYVDGY - - ------ RRQNAYHATQG
hPTPgammakQFVKH IGELYSNNQ- - - - - - HGFSEDFEEV|QRCTADMN - 1---TAEHSNHPENKHKINRY|IN[ILAYDHSRVMKLRPLPGKDSKHSDY I NANYVDGY - - ------ NKAKAYHATQG
hPTPzeta KHFPKHVADLHASSGF--TEEFETLKEFYQE[VQSCTVDLGI---TADSSNHPDNKHKNRY|INIVAYDHSRVKLAQLAEKDGKLTDY[INANYVDGY - - ------ NRPKAYHAAQG
hLAR TDLADNIERLKANDG - - - - - - LKFSQEYES ID[PGQQF - - - - - - - TWENSNLEVNKPKNRYAN[VI AYDHSRMILTSIDGV--PGSDYINANYIDGY - ------- RKQNAYHATQG
hCD45 DILLETYKRKIADEG=- - -- - - RLFLAEFQSI|PRVFSKF - ----- PIKEARKPFNQNKNRY[VD|[I LPYDYNRMELSEINGD--AGSNYINASYIDGF-------- KEPRKY[IAAQG
hGLEPP1 DDFDAY | KDMAKDSD - - - - - - YKFSLQFEEL|KLIGLD I - ----- PHFAADLPLNRCKNRY|TN[ILPYDFSRMRLVSMNEE--EGADYINANYIPGY - ------- NSPQEYHATQG
hPTPS31 KSFLQHVEELCTNNN- - ---- LKFQEEFSEL[PIKFLQDL - - - - - - SSTDADLPWNRAKNRF|PN|I KPYNNNRMKL | ADASV--PGSDY[INASYISGY - - ------ LCPNEFIATQG
hDEP1 ENFEAYFKKQQADSN- - - - - - CGFAEEYEDL|KLVGISQ------ PKYAAELAENRGKNRYNNVLPYD I SRMKLSVQTHS---TDDYINANYMPGY - - ----- - HSKKDFHATQG
hPTPbeta NQFEGHFMKLQADSN- - ---- YLLSKEYEEL|KDVGRNQ - SCDIALLPENRGKNRY|NN/I LPYDATRMKLSNVDDD--PCSDY[INASYIPGN- - ------ NFRREYIVTQG
hSAP1 EDFADHVRKNERDSN- - - - - - CGFADEYQQL|S|LVGHSQ - SQMVASASENNAKNRYRNVLPYDWSRVMPLKPIHEE--PGSDY[INASFMPGL - - ------ WSPQEF[IATQG
hSTEP SRVLQAEELHEKALDP - - - - - FLLQAEFFEIPMNFVD - - PKEYDIPGLVRKNRY|KT|[I LPNPHSRMCLTSPDPDD-PLSSY[INANYIRGYG - ------ GEEKVY[IATQG
hPCPTP1 SRILTRSQLRDVVASS----- HLLQSEFME I|PMNFVD - - - - --- - PKEIDIPRHGTKNRY|KT|[I LPNPLSRMCLRPKNVTD-SLSTY[INANYIRGYS - ------ GKEKAF[IATQG
hHePTP GHPLTRWALQRQPPSP - ---- KQLEEEFLKIP[SNFVS - - ------ PEDLDIPGHASKDRY|KT|[I LPNPQSRMCLGRAQSQE--DGDY[INANYIRGYD- ------ GKEKVY[LATQG
hSHP1 ADIENRVLELNKKQESEDTAKAGFWEEFESL|IQKQEVKNLH----QRLEGQRPENKGK|NRY|KN[I LPFDHSRVILQGRDSNI-PGSDYINANYIKN--QLLGPD-ENAKTY[IASQGC
hSHP2 AEIESRVRELSKLAETTDKVKQGFWEEFETL|QQQECKLLY----SRKEGQRQENKNK|NRY|KN[I LPFDHTRMVLHDGDPNE-PVSDYINANI IMPEFETKCNNSKPKKSY[IATQGC
hPEST EILRKFIQRVQAMKSPDHNGEDNFARDFMRL|IRRLSTKYRTEKIYPTATGEKEENVKKNRY|KD|I LPFDHSRMKLTLKTPS--QDSDYINANFIKGV-------- YGPKAYMATQG
hLyPTP EILQKFLDEAQSKKITK----EEFANEFLKLKRQSTKYKADKTYPTTVAEKPKN I KKNRY|KD|[ILPYDYSRMELSLITSD--EDSSYINANFIKGV-------- YGPKAYHATQG
hBDP1 DSARSFLERLEARGGREG---AVLAGEFSDI[QACSAAWKADGVCSTVAGSRPENVRKNRY|KDVLPYDQTRMILSLLQEE--GHSDY[INGNFIRGV - - ------ DGSLAYHATQG
hPTPD1 ATNDERCKILEQRLEQG:--- - - MVFTEYERI|LIKKRLVDG - - - - - ECSTARLPENAERNRF[QD[VLPYDDARMELVPTKEN---NTGY INASHIKVSV------ SGIEWDYIATQG
hPTPD2 VPMDERFRTLKKKLEEG- - - - - MVFTEYEQ I|PKKKANG - - - - - - IFSTAALPENAERSRI|RE[VVPYEENRMEL IPTKEN---NTGYINASHIKVVVG------ GAEWHY[IATQG
hMEG1 HSLRESMIQLAEGLITG---- - TVLTQFDQL|Y|RKKPGM - - - - - - TMSCAKLPQN I SKINRY|RD[I SPYDATRMILKG- - - - - - - NEDY[INANY INMEIP----SSSIINQYIACQG
hPTPH1 DTLEGSMAQLKKGLESG-- - - - TVLIQFEQL|Y|RKKPGL - - - - - - AITFAKLPQNLDKNRY/KDIVLPYDTTRMLLQG - - - - - - - NEDY[INASYVNME I P----AANLVNKYITATQG
hPTPBAS KSVIRVLRGLLDQG!I - - ----- - PSKELENL|QELKPLD - ----- QCLIGQTKENRRKNRY|[KN[I LPYDATRMPLGD - - - - - - - EGGYINASFIKIPVG------ KEEFVY[LACQG
hPTP1B MEMEKEFEQIDKSGS - - ----- - WAAIYQDI|RHEASDF - - - - - - PCRVAKLPKNKNRNRYRDIVSPFDHSRIKLHQE - - - - - - DNDY[INASL I KME - - - ----- EAQRSY[ILTQG
hTCPTP TTIEREFEELDTQRR - - ----- - WQPLYLEI|RINESHDY - - - - - - PHRVAKFPENRNRNRYRD[VSPYDHSRMKLQNA - - - - - - ENDY INASLVDIE-------- EAQRSY[LTQG
hMEG2 MTIQELVDYVNARQKQ=- --- - - GIYEEYEDI|RRENPVG - - - - - - TFHCSMSPGNLEKNRY|GD[VPCLDQTRMKLTKRSGHT- -QTDYINASFMDGY - - - --- - - KQKNAY[HGTQG
hlA2 HMILAYMEDHLRNRDR - - - -~ - - LAKEWQAL|CIAYQAEPN - - - - - TCATAQGEGN I KKINRHPD[FLPYDHAR I KLKVESSPS- -RSDYINASP I | EHD------- PRMPAY[IATQG
hlA2beta HMILSYMEDHLKNKNR - - - -+ - - LEKEWEAL|CIAYQAEPN - - - - - SSFVAQREENVPKNRS|LAVLTYDHSRMLLKAENSHS- -HSDY[INASP IMDHD - - - - - - - PRNPAY[IATQG
hPTPTyp TAIKDCLKILEEKTAA. .. .. YDIMQEFMAL|E[LKNLPG. . ... . EFYSGNQPSNREKNRY|RD[ILPYDSTRMPLGK . ... ... SKDY[INASYIRIVN. ..... CGEEYFY[LATQG
hHDPTP ERLRQLQQELEAFRGQLGDV.GALDTVWREL|QDAQEHDAR....GRSIAIARCYSLKNRHQDVMPYDSNRMVLRSG. . ... .KDDYENASCVEGLS....... PYCPPLVATQA
consensus - (amino acid identity 1UU%, Y0%, 8U%): E N KNRY D RV L DY INA YIATQGP
Motif 1 Motif 2 Motif 3 Motif 4
PTP domains D2
hPTPalpha TSLETHLQKIYNKIPG--TSNNGLEEEFKKETSIKIQN- - --- DKMRTGNLPANMKKNRVLQI IPYEFNRVI IPVKRBE--ENTDYVNASF IDGM- - ------ RQKDSY[llAs@GP
hPTPepsilon SSLEKHLQTMHGTTTH - -FDKIGLEEEFRKLTNVRIMK - - - - - ENMRTGNLPANMKKARYIQI IPYDFNRVILSMKRGQ--EYTDY[EINASFIDGY - ------- RQKDYFIATQGP
hCD45 SELHPYLHNMKKRDPP--SEPSPLEAEFQRLPSYRSWR - -TQHIGNQEENKSKNRNSNVIPYDYNRVPLKHELEM(I9)EPSKY[INASFIMSY - ------- WKPEVM[IAAQGP
hPTPgammaNQLHSYVNS I LIPGVG---GKTRLEKQFKLVTQCNAKY - VECFSAQKECNKEKNRNSSVVPSERARVGLAPLPEGM--KGTDYINASYIMGY - ------- YRSNEFL I TQHP
hPTPzeta SHIHAYVNALLIPGPA---GKTKLEKQFQL[ESQSNIQQ - SDYSAALKQCNREKNRTSSI IPVERSRVGISSLSG---EGTDYINASY IMGY-------- YQSNEFIL I TQHP
hPTPsigma RSLYAY IQKLAQVEPG- -EHVTGMELEFKRLANSKAHT - - - - - SRFISANLPCNKFKNRLVNIMPYESTRVCLQPIRGYV--EGSDYINASFIDGY-------- RQQKAYIATQGP
hPTPdelta RNLYAY IQKLTQIETG--ENVTGMELEFKRLASSKAHT - - - - - SRFISANLPCNKFKNRLVNIMPYESTRVCLQPIRGYV--EGSDYINASFIDGY-------- RQQKAYIATQGP
hLAR RNLYAHIQKLGQVPPG- -ESVTAMELEFKLLASSKAHT - - - - - SRFISANLPCNKFKNRLVNIMPYELTRVCLQPIRGYV--EGSDYINASFLDGY-------- RQQKAYHIATQGP
hPTPrho CEFRSLYYNISRLDPQ--TNSSQIKDEFQTILNIVTPRVRP---EDCSIGLLPRNHDKNRSMDVLPLDRCLPFLISVDG---ESSNYINAALMDSH- ------- KQPAAFVVTIQHP
hPTPmu SQVRSLYYDMNKLDPQ--TNSSQ | KEEFRTLNMVTPTLRV---EDCSIALLPRNHEKNRCMDILPPDRCLPFLITIDG---ESSNYINAALMDSN - ------- KQPSAF[llVTIQHP
hPTPkappa CEFKAAYFDMIRIDSQ--TNSSHLKDEFQTLNSVTPRLQA---EDCSIACLPRNHDKNRFMDMLPPDRCLPFLITIDG---ESSNYINAALMDSY - ------- RQPAAFIVTQYP
hPTPlamda SEFKATYKEMIRIDPQ- -SNSSQLREEFQTLNSVTPPLDV---EECSIALLPRNRDKNRSMDVLPPDRCLPFLISTDG---DSNNY[INAALTDSY-------- TRSAAFIVTLHP
Color code: N 100 % amino acid identity E 80 % amino acid identity S 40 % amino acid identity (19) amino acid insert - conserved among vertebrate CD45 orthologs
. 90 % amino acid identity L 60 % amino acid identity SKESEHDSDESSDDDSDSE

Andersen et al. Mol. Cell. Biol. 2001
http://ptp.cshl.edu or http://science.novonordisk.com/ptp -Page1- Andersen et al. FASEB J. 2004



PTP domains (excluding domains D2)

Amino acid
hPTPalpha
hPTPepsilon
hPTPkappa
hPTPmu
hPTPrho
hPTPlamda
hPTPdelta
hPTPsigma
hPTPgamma
hPTPzeta
hLAR
hCD45
hGLEPP1
hPTPS31
hDEP1
hPTPbeta
hSAP1
hSTEP
hPCPTP1
hHePTP
hSHP1
hSHP2
hPEST
hLyPTP
hBDP1
hPTPD1
hPTPD2
hMEG1
hPTPH1
hPTPBAS
hPTP1B
hTCPTP
hMEG2
hlA2
hlA2beta
hPTPTyp
hHDPTP
Consensus

PTP domains D2

hPTPalpha
hPTPepsilon
hCD45
hPTPgamma
hPTPzeta
hPTPsigma
hPTPdelta
hLAR
hPTPrho
hPTPmu
hPTPkappa
hPTPlamda

Color code:

] a2 0 [b4]

#90 #100 #110
KEEMVNDBFWRM IWEQNTATIVMVTNLKE
KQETVNDFWRMVWEQKSATIVMLTNLKE
VHEMVYDFWRMIWQEQSACIVMVTNLVE
MQE[T | YDFWRMVWHENTAS I IMVTNLVE
MQE[MVKDFWRM IWQENSASIVMVTNLVE
KPEMVYDFWRMVWQEHCSSIVMITKLVE
LPEFFGDFWRMIWEQRSATVVMMTKLE E|
LPE[TFGDFWRMVWEQRSATIVMMTRLE E|
LKSITFEDFWRM IWEQNTGI I VMITNLYVE|
LKSITAEDFWRM IWEHNVEVIVMITNLYVE|
LPETMGDFWRMVWEQRTATVVMMTRLE E|
RDET VDD FWRM IWEQKATVIVMVTRCEE
LPETRNDFWKMVLQQKSQI IVMLTQCN E|
LPGTIVGDFWRMVWETRAKTLVMLTQCFE|
LPNTLKDFWRMVWEKNVYAI IMLTKCYV E|
LPGTKDDFWKMVWEQNVHNIVMVTQCYV E|
LPQFVGDFWR LVWEQQSHTLVMLTNCME|
I VSTIVADFWRMVWQEHTPI IVMITNIEE
M I NTIVDDFWQMVWQEDSPVIVMITKLKE
MPN[TIVSDFWEMVWQEEVSLIVMLTQLRE
LEATVNDFWQMAWQENSRV IVMTTREV E|
LQN[TIVNDFWRMV FQENSRV IVMTTKEYV E|
LAN[TV IDFWRM IWEYNVVIIVMACREFE|
LSTTLLDFWRMIWEYSVLIIGMACMEY E|
LPHTLLDFWRLVWEFGVKVILMACRE |
LQNTCQDFWQMVWEQGIAI IAMVTAEEE|
LPHTCHDFWQMVWEQGVNV I AMVTAEEE|
LPHFCTDFWQMTWEQGSSMVVMLTTQV E|
LPHFTCAQFWQVVWDQKLSLIVMLTTLTE|
LPT VG.FWQ IWEQKSTVIAMMTQEVE
LPNFTCGHFWEMVWEQKSRGVVMLNRVME|
LPN[FCCHFWLMVWQQKTKAVVMLNR I VE|
LENTYRDFWLMVWEQKVLVIVMTTRFE E|
LSHIT | ADFWQMVWESGCTVIVMLTPLVE|
LPATVADFWQMVWESGCVVIVMLTPLAE|
LLSTIDDFWQMVLENNSNVIAMITREME|
LPGITAADFWLMVHEQKVSVIVMLVSEAE|

T DEW M W IVM T E

Motif 5 Motif 6

LLHF I EDFWRM IWEWKSCS I VMETELEE
LAHTVEDFWRM IWEWKSHT I VMLTEVQE
LKETIGDFWQM I FQRKVKV IVMLTELKH
LPHFITKDFWRM IWDHNAQ!I | VMLPDNQS
LLH[T I KDFWRM IWDHNAQLVVMIPDGQN
LAE[MTEDFWRMLWENNSTIVVMETKLRE
LAEMTEDFWRMLWEHNST IVVMLTKLRE
LAESTEDFWRMLWEHNST I IVMLETKLRE
LPNFVADFWRLVFDYNCSSVVMLNEMDT
LPNFTVKDFWR LVLDYHCTSVVMLNDVDP
LPN[FTVKDFWR LVYDYGCTSIVMLNEVDL
LQS[TTPDFWRLVYDYGCTS I VM

N 100 % amino acid identity
& 90 % amino acid identity

E

http://ptp.cshl.edu or http://science.novonordisk.com/ptp

b [b8

- —-—00r-H4H0Z0mMmXITOmMmmroOm

mwommmOoX-—TVTOVrrm7d7T<

S -

#120
RK - EC|K[@AQY
RK-EEKIEHQY
VG -RVIKE|YKY
VG -RV[KECKY
VG -RVKEVR Y
VG -RVIKESRY
RS -RV|KIEDQY
KS-RIKEDQY
KG - RR[KIEDQY
KG - RR[KIEDQY
KS -RV[KEDQY
GN - RN[KCAE Y
KR - RV[KIE[DH Y
KG-RIREHQY
QG -RTIKEEE Y
KG - RV[KE[DH Y
AG-RVIKEEHY
MN - - E[KETE Y
KN - - E[KElvVLY
GK - - E[KEVH Y
KG - RN[KIE|VPY
RG - KS|KIEVKY
MG - RKIKIEIER Y
MG - KK|KICER YW A
NG - RKRIEER YW A
GG-REKSFRY
GG-RTIKSHRY
RG-RV|KEHQY
RG-RT|KIEHQY
GE - K I|[KEQR Y
KG-SLIKEAQY
KE -SV[KEAQY
GG -RR|KEGQY
DG - VK|QEDR Y
NG - VR|QEYHY
GG . | I|[KEYHY
ME . KQKVARY F

KC YWP

~ Motit7
RG-QEKCAQYW,
RE-QDKCYQYW,
GD-QEICAQYWG - -
LA-EDEFV-YW
MA -EDEFV - YW
MG -REKCHQYW
MG -REKCHQYW
MG -REKCHQYW
---AQFCMQYW
---AQLCPQYW
S---QGCPQYW

80 % amino acid identity

L 60 % amino acid identity

NQLNQSNSAWPCLQYW

#130

L LKKPLELKH
.RGQPMVHGA

[b9] | b0 |

#140 #150 #160

-QGCWTYGNIRVSVEDVTVLVDYTVRKFCIQQVGDMTN
-QGCWTYGNIRVCVEDCVVLVDYTIRKFCIQPQLPDG
DDTEVYGDFKVTCVEMEPLAEYVVRTFTLERRG
DDTEIYKDIKVTLIETELLAEYVIRTFAVEKRG
DDTEVYGDIKVTLIETEPLAEYVIRTFTVQKKG
EDSDTYGDIKIMLVKTETLAEYVVRTFALERRG
-RGTETHGLVQVTLLDTVELATYCVRTFALYKNG
-RGTETYGFIQVTLLDTIELATFCVRTFSLHKNG SSEKREVRQFQFTAW,
-ENSEEYGNI IVTLKSTKIHACYTVRRFSIRNTKVKKGQKGNPKGRQNERVVIQYHYTQW,
-DGSEEYGNFLVTQKSVQVLAYYTVRNFTLRNTKIKKGSQ---KGRPSGRVVTQYHYTQW,

-RGTETCGLIQVTLLDTVELATYTVRTFALHKSG----------- SSEKRELRQFQFMAW,
EEGTRAFGDVVVKINQHKRCPDY I IQKLNIVNKKE - - -------- KATGREVTHIQFTSW,
-EEPIAYGDITVEMI SEEEQDDWACRHFRINYAD - - - - - - - - - - - - - EMQDVMHFNYTAW,

NKPVTVFGDIVITKLMEDVQIDWT IRDLKIERHG
-KQAQDYGD I TVAMTSEIVLPEWT IRDFTVKNIQT
-QDSLYYGDLILQMLSESVLPEWT IREFKICGEEQ
~-SQPCTHGHLRVTLVGEEVMENWTVRELLLLQVEE
EEQVAYDGVEITVQKVIHTEDYRLRLISLKSGT
EKRGIYGKVEVLVISVNECDNYTIRNLVLKQGS
TEEETYGPFQIRIQDMKECPEYTVRQLTIQYQE
VGMQRAYGPYSVTNCGEHDTTEYKLRTLQVSPLDN
EYALKEYGVMRVRNVKESAAHDYTLRELKLSKVGQ

............. DCMTVRQCNFTAW
............. HTQHVKHYWYTSW,
_____________ ERRSVKHILFSAW,

GEDPITFAPFKISCEDEQARTDYFIRTLLLEFQN - - - - - - - - ----- ESRRLYQFHYVNW,
VEMQLEFGPFSVSCEAEKRKSDY I IRTLKVKFNS - - - - - - ------- ETRTIYQFHYKNW,
QEPLQTGLFCITLIKEKWLNEDIMLRTLKVTFQK - - - - - - - - ----- ESRSVYQLQYMSW,

RHNTVTYGRFKITTRFRTDSGCYATTGLKMKHLLT - - - --------
KHSSATYGKFKVTTKFRTDSVCYATTGLKVKHLLS
-TGSSSYGCYQVTCHSEEGNTAY I FRKMTLFNQEK
-PDVMNHGGFHIQCQSEDCTIAYVSREMLVTNTQT
-KTTMVSNRLRLALVRMQQLKGFVVRAMTLEDIQT
KEMIFEDTNLKLTLISEDIKSYYTVRQLELENLTT
QEMLFKETGFSVKLLSEDVKSYYTVHLLQLENINS
-DSRIRFGFLTVTNLGVENMNHYKKTTLEIHNTEE
-GASLYHVYEVNLVSEHIWCEDFLVRSFYLKNVQT
-GSNLYHIYEVNLVSEHIWCEDFLVRSFYLKNLQT
FRVFLENYQILQYFIIRMFQVVEKSTG.
LSLALSSVRSTETHVERVLSLQFRDQ.

R

----------- GQERTVWHLQYTDW
NESRPLTQIQY I AW

GEEHTVTHLQYVAW,

........... QETREILHFHYTTW,
----------- GETRTISHFHYTTW,

Motif 8

-DGLVSYGD
-EGSVTHGE

IT.ELKKEEECESYTVRDLLVTNTR
ITIEIKNDTLSEAISIRDFLVTLNQPQARQ

-EGKQTYGD I EMDLKDTDKSSTYTLRVFELRHSK - - - -------- RKDSRTVYQYQYTNWSVEQLPAE
-EESMNCEAFTMTLISKDRLCLSNEEQI I IHDFILEATQ- - - - - - DDYVLEVRHFQCPKWPNPDAPIS
-DEPINCESFKMTLMAEEHKCLSNEEKLI IQDFILEATQ- - - - - - DDYVLEVRHFQCPKWPNPDSP IS
-ERSARYQYFVVMDPMAEYNMPQY I LREFKVTDAR - - - - - - - - - - - DGQSRTVRQFQFTDWPEQGVPKS
-ERSARYQYFVVMDPMAEYNMPQY I LREFKVTDAR - - - - - - - - - - - DGQSRTVRQFQFTDWPEQGVPKS
-ERSARYQYFVVMDPMAEYNMPQY I LREFKVTDAR - - - - - - - - - - - DGQSRTIRQFQFTDWPEQGVPKT
-KTSGCYGPIQVEFVSADIDEDI IHRIFRICNMARP - - - - - - - - - QDGYRIVQHLQY I GWPAYRDTPP
-NGVHRHGP I QVEFVSADLEEDI I SRIFRIYNAARP - - - - - - - - - QDGYRMVQQFQFLGWPMYRDTPV
-EGMLRYGPIQVECMSCSMDCDV INRIFRICNLTRP - - - - - - - - - QEGYLMVQQFQYLGWASHREVPG

-PGRQQYGLMEVMEFMSGTADEDLVARVFRVQNISRL

S 40 % amino acid identity

Andersen et al. Mol. Cell. Biol. 2001
Andersen et al. FASEB J. 2004
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ENKSRQIRQFHFHGWPEVGIPSD
EEQVRVVRQFHFHGWPE I GIPAE

QEGHLLVRHFQFLRWSAYRDTPD



PTP domains (excluding domains D2)

#240

] a3 0 Q aZ D
Amino acid #190 #200 #210 #220 #230
hPTPaIpha --PIGMLKFLKKVKACNPQYA- - - - - - - - - - - - - GAIVVHCSAGVGRTGTFVVIDAMLDMMHTERK - -
hPTPepsiIon --PIGMLKFLKKVKTLNPVHA - - - - - - - - - - - - - GPIVVHCSAGVGRTGTFIVIDAMMAMMHAEQK
hPTPkappa --ATGLLSFIRRVKLSNPPSA- - - - - - - - - - - - GPIVVHCSAGAGRTGCYIVIDIMLDMAEREGYV
hPTPmu --ATGLLGFVRQVKSKSPPSA- - - - - - - - - - - -+ GPILVVHCSIAGAGRTGCFIVIDIMLDMAEREGYV
hPTPrho --ATGLLGFVRQVKFLNPPEA- - - - - - - - - - - - - GPIVVHCSAGAGRTGCFIAIDTMLDMAENEGYV
hPTPlamda - - ATGLLAFIRRVKASTPPDA- - - - - -« -« - - - GPIVIHCSAGTGRTGCYIVLDVMLDMAECEGYV
hPTPdelta --PTPFLAFLRRVKTCNPPDA- - - - - - - - - - - - - GPMVVHCSAGVGRTGCFIVIDAMLERI KHEKT
hPTPsigma --PTPFLAFLRRVKTCNPPDA- - - - - - - - - - - - - I VVHCSIAGVGRTGCFIVIDAMLERIKPEKT
hPTPgamma--ALPVLTFVRRSSAARMPET-- VLVHCSAGVGRTGTYIVIDSMLQQ I KDKST
hPTPzeta --SLPVLTFVRKAAYAKRHAYV - - VVVHCSAGVGRTGTYIVLDSMLQQIQHEGT
hLAR --PTPILAFLRRVKACNPLDA- - MVVHCSAGVGRTGCFIVIDAMLERMKHEKT
hCD45 --PHLLLKLRRRVNAFSNFFS-----=-------- GPIVVHCSAGVGRTGTYIGIDAMLEGLEAENK
hGLEPP1 NAAESILQFVHMVRQQATKSK - - - - - - - - - - - - - GPMI IHCSIAGVGRTGTFIALDRLLQHIRDHEF
hPTPS31 --SAPLIHFVKLVRASRAHDT - - - - - - - - - - - - - TPMIVHCSAGVGRTGVFIALDHLTQHINDHDF
hDEP1 TDLLINFRYLVRDYMKQSPPE - - - - - - - - - - - -+ SPILVHCSJAGVGRTGTFIAIDRLIYQIENENT
hPTPbeta --TQSLIQFVRTVRDYINRSPGA- - - - - - - - - - - GPI TVVHCSAGVGRTGTFIALDRILQQLDSKDS
hSAP1 PDTLLAFWRMLRQWLDQTMEG - - - - - - - - - - - - - GPIPI VHCSAGVGRTGTLIALDVLLRQLQSEGL
hSTEP --APPLLHLVREVEEAAQQEGPHC- - - - - - - - - - API IVHCSAGIGRTGCFIATSICCQQLRQEGV
hPCPTP1 --AQPLLQLMLDVEEDRLASQGR - - - - - - - - - - - GPIVVVHCSAGIGRTGCFIATSIGCQQLKEEGYV
hHePTP --AGPLLRLVAEVEESPETAAHP - - - - - - - - - - - GPIVVHCSAGIGRTGCFIATRIGCQQLKARGE
hSHP1 --PGGVLSFLDQINQRQESLPHA - - - - - - - - - - - GPIl I VHCSAGIGRTGTI IVIDMLMENISTKGL
hSHP2 --PGGVLDFLEEVHHKQESIMDA - - - - - - - - - - - GPIVVVHCSAGIGRTGTFIVIDILIDIIREKGV
hPEST --FDSILDMISLMRKYQEHED - - - - - - - - - - - - - VPICIHCSAGCGRTGAICAIDYTWNLLKAGK I
hLyPTP --IDPILELIWDVRCYQEDDS - - - - =-=-=------- VPICIHCSAGCGRTGVICAIDYTWMLLKDGI I
hBDP1 --PDHMLAMVEEARRLQGSGP - - - - - - - - - - - - - EPLCVHCSAGCGRTGVLCTVDYVRQLLLTQMI
hPTPD1 --LKGFLSYLEEIQSVRRHTNSTSDPQSPN----PPLLVHCSJAGVGRTGVVILSEIMIACLEHNEYV
hPTPD2 --VQGFLSYLEEIQSVRRHTNSMLEGTKNRH---PPIVVHCSJAGVGRTGVLILSELMIYCLEHNEK
hMEG1 --SSDFLDFVCHVRNKRAGKE - - - - - - - - - - - - - EPVVVHCSAGIGRTGVLITMETAMCLIECNQP
hPTPH1 --SSDFLEFVNYVRSLRVDS - - - - - - =-=------- LLVHCSAGIGRTGVLVTMETAMCLTERNLP
hPTPBAS --PDDLLTFISYMRHIHRS- - - - Il THCSAGIGRSGTLICIDVVLGLISQDLD
hPTP1B --PASFLNFLFKVRESGSLSPEH---------- - GPIVVVHCSAGIGRSGTFCLADTCLLLMDKRKD
hTCPTP --PASFLNFLFKVRESGSLNPDH- - - - ------ - GPI AVIHCSIAGIGRSGTFSLVDTCLVLMEKGDD
hMEG2 --AASLIDFLRVVRNQQSLAVSNMGARSKGQCPEPIPIVVHCSIAGIGRTGTFCSLDICLAQLEELGT
hlA2 --TRPLLDFRRKVNKCYRGRS - - - - - - - ------ CPI I VHCSDGAGRTGTYILIDMVLNRMAKGVK
hlA2beta --SRSLLDFRRKVNKCYRGRS - - - - - =-=------- CPI I VHCSDGAGRSGTYVLIDMVLNKMAKGAK
IPTPWp . .ADSFIKYIRYARKSHLT . .. ... ... ...... G MVVHCS.GIGRTGVFLCVDVVFCAIVKDCS..
hHDPTP .PSNLLRFIQEVHAHYLHQRPLH. .. .. .. ... TPI IVHCSSGVGRTGAFALLYAAVQEVEAGNG. .
Consensus L VHCSAG GRTG

PTP domains D2

hPTPalpha - -GKGMI S| IAAVQKQQQQSGN - - - - - - - - - - -
hPTPepsilon - -GKGM IDL I AAVQKQQQQTGN - - - - - - - - - - - -

hCD45 - -PKELISMIQVVKQKLPQKNSSEGNKHHKS---TPLLIHCRDGSQQTG I
hPTPgamma - - - - STFELINVIKEEALTRD - - - - - - - - - - - - -

hPTPzeta - ---KTFELISVIKEEAANRD - - - - - - - - - - -

hPTPsigma - -GEGF IDFIGQVHKTKEQFGQD - - - - - - - - - - -

hPTPdelta - -GEGFIDFIGQVHKTKEQFGQD - - - - ------ -

hLAR - -GEGFIDFIGQVHKTKEQFGQD - - - --------

hPTPrho -SKRSLLKVVRRLEKWQEQYDGRE - - - -------

hPTPmu -SKRSFLKLIRQVDKWQEEYNGGE - - - ------ -

hPTPkappa - SKRSFLKLILQVEKWQEECEEGE - - ------ - -

hPTPlamda - SKKAFLHLLAEVDKWQAESGD - - - - - - - -+~ -

Color code: N 100 % amino acid identity E 80 % amino acid identity

. 90 % amino acid identity L 60 % amino acid identity

http://ptp.cshl.edu or http://science.novonordisk.com/ptp

Motif 9

HPITVHCSAGAGRTGT
HPITVHCSAGAGRTGT

GPITVHCSAGVGRTGV
GRTVVHCLNGGGRSGT
GPTVVHCLNGGGRSGT
GRTIITHCLNGGGRSGM
GRTIVHCLNGGGRSGT

CALSTVLERVKAEGI
IALSNILERVKAEGL
CALLNLLESAETEEV

GPTIVHDEYGAVSAGMLCALTTLSQQLENENA
GPMIVHDEHGGVTAGT
GPISVHCSAGVGRTGV
GPISVHCSAGVGRTGV

CALTTLMHQLEKENS
ITLSIVLERMRYEGV
ITLSIVLERMRYEGV
ITLSIVLERMRYEGV

CAICSVCEMIQQQN I

CAISIVCEMLRHQRT

CAIGIVVEMVKRQNV

CACATVLEMIRCHNL

S 40 % amino acid identity
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ab
#270

a5 | (

#250 #260

0

#280

VDVYGFVSRI
VDVFEFVSRI
VDIYNCVKAL
VDIYNCVREL
VDIFNCVREL

AQR
NQR
SRR
SRR
AQR

[cq]
PQ
I'N
VN
VN

MV
MV
MV
MV
LV

TDM
TDM
TEE
TEE
TEE

YVFIYQAL
YTFIYQAL
YIFIHDAI
YVFIHDAI
YVFVHDA I

LEHYLYGDTEL
LEYYLYGDTEL
LEACLCIGETAI
LEACLCIGDTSV
LEACLCIGNTAII

VDI YNCVKTLCSRR
VDI YGHVTLMRAQR
VDVYGHVTLMRSQR
VNVLGFLKHIRTQR
VNIFGFLKHIRSQR
VDIl YGHVTCMR/SQR
VDVYGYVVKLRRQR
VDI LGLVSEMR/SYR
VDI YGLVAELRSER
VDVYG I VYDLRMHR
VDI YGAVHDLRILHR
LGPFSFVRKMRESR
VDI LKTTCQLRQDR
VDALSIVCQLRMDR
VDILGIVCQLRILDR
IDIQKT IQMVRAQR
IDVPKT IQMVRSQR
FNVFNLIQEMRTQR
FSVFSLIREMRTQR
FSLFDVVLKMRKQR
LDIPRVLDMLRQQR
VEVPMMLRLLREQR
VYPLDIVRTMRDQR
IYPLDIVRKMRDQR
FDISDLVRCMRLQR
VDI KKVLLEMRKPFR
INTKQVLLNMRKYR
LNVFQTVSRMRTQR
IDIAATLEHVRDQR
IDIAATLEHLRDQR|PG
EQR|SG
QQR[KHML
R

VN
N Y]
N Y]
N Y]
N Y]
N Y]
CL
M S|
MC|
PL
V H
PL
GG
GG
GG
SG
SG
HS
P S
P A
MM
MF
AM
AM
HG
MG|
MG|
AF
PG

M1

MV
MV
LV
LV
MV
MV
MV
MV
MV
MV
MV
M1

MV
M1

MV
MV
AV
LV
AV
LV
M1

M1

MV
MV
LI

LI

S|

TEE
TED
TED
TEE
TEE
TED
VEA
TEE
NLA
TED
TEC
TEA
TCE
TSE
TAE
TEA
TEA
TKE
TQE
TEE
TLC
TIA
TPS
TSS
TED
TAD
TPD
TPE
LVRSKD

YIFIHDAI
YIFIHDAL

LEACLCIGETTI
LEAVTCIGNTEV
YSFIHEALLEAVGC|GNTEYV
YIFIHDALLEAILGKETEYV
YVFIHDTLVEAILSKETEYV
YVFIHEALLEAATC|GHTEYV
YILIHQALVEYNQF|GETEYV
YIFIHQCVQLMWMKKKQQF
YIFLHQCILDLLSNKGSNQ
YVFLNQCVLDIVRSQKDSK
YVYLHQCVRDVLRARKLRS
YVFLHQCICGSSNSQPRPQ
YQFVHHVMSLYEKQLSHQS
YEFVHHALCLYESRLSAET
YQFLHHTLALYAGQLPEEP
YKFIYVAIAQFIETTKKKL
YRFIYMAVQHY I ETLQRRI
YELVHRAIAQLFEKQLQLY
YELVYNAVLELFKRQMDV I
YRFLYHTVAQMFCSTLQNA
YTFVYRVLIQFLKSSRL I *
YKFVYQVLIQFLQNSRL I *
YRFVCEAILKVYEEGFVKP
YKFVCEAILRVYEEGLVQM
YIFCYQVILYVLTRLQAEE
LRFSYLAVIEGAKFIMGDS
LRFSYMAI | EGAKCIKGDS
YYFCYKAILEFAEKEGMVS
FEFALTAVAEEVNAILKAL
MV@TKEQFEFALTAVAEEVNAILKAL
MVQTKEQYHFCYDIVLEVLRKLLTLD
EKLHLRFCYEAVVRHVEQVLQRH

QT QY F
Motif 10

PELPQLVRRM
R

LDV
LDV

YE
YE
YQ
YQ
YQ

QTVKSLRLQRPHMVQTLE
QAVKSLRLQRPHMVQTLE
VD IIFQVVKALRKARPGMVSTFE
VDVIEQVAKMINLMRPGVFTD I E
VDVYQVAKMINLMRPGVFAD I E
VD I
VDI
VDM
1DV
VDV
VDV
VDV

CYKVVQEY IDAFSDYA
CYKVVQDFIDIFSDYA
LYDVIASTYPAQNGQV
I YKARLSLVSTKENGN
LYKVILSLVSTRQEEN
QTVKMLRTQRPAMVQTEDEYQECYQAALEYLGSFDHYA
QTVKMLRTQRPAMVQTEDQYQFESYRAALEYLGSFDHYA
QTVKTLRTQRPAMVQTEDQYQLCYRAALEYLGSFDHYA
HIVKTLRNNKSNMVETLEQYKEVYEVALEYLSSF*

HAVKTLRNNKPNMVDLLDQYKECYEVALEYLNSG*

HAVKTLRNSKPNMVEAPEQYRFECYDVALEYLESS*

FAAKTLRNYKPNMVETMDQYHECYDVALEYLEGLESR*

Andersen et al. Mol. Cell. Biol. 2001
Andersen et al. FASEB J. 2004



