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Transmembrane Segment

Exon structure of human PTP Domains

—» Start of PTP Domains
E[F/Y]

DETP I IAVMVALSSLLVIVF I | IVLYMLR—FKKYKQAGSHSNSFRLSNGRTED}

i:PQS\/PLLARSPSTNRKYPPLP\/DKLEEE | NRRMADDNKLFREEFM—

GPPDPGASQPLLAWLLLPLLLLLLVLLLAAYFFR——FRKQRKAVVSTSDKKMPNG | LEECH

—FAATEEDPAKQTDR\/\/K IAGISAGILVFILLLLVVILI VKKS'—'KLAKK KDAMGNTRQEMTHMVNAMDRSYADQSTLHAEDPLS | TFMDQHNFSP"1

:EQQR\/MLLSRSPSGPKKYFP |PVEHLEEE IR RSADDCKQFREEFM—

:‘ ENHSATAESSRLLDVPRYLCEGTESPYQTGQLHPAIRVADLLQHI NLMKTSDSYGFKEEYE'—

—FAATPEPEKQTDHT\/K IAGVIAGILLFVI | FLGVVLVMKKR’—'KLAKK KETMSSTRQEMT\/M\/NSMDKSYAEQGTNCDEAFSFMDTHNLNGd—ls\/SSPSSFTMKTNTLSTS\/PNSYYP'-PETHTMASDTSSL\/QSHTYKKREPAD\/PYQTGQLHPA IRVADLLQH | TQMKCAEGYGFKEEYE‘—

FASTQEPEKQ\/DNT\/KMAGV IAGLLMF | I ILLGVMLT IK RI-I NAYSYSYYLHSQ KLAKKQKETQSGAQREMGP\/ASADKPTTKLSASRNDEGFSS-SSQD\/NGF:

i. DGSRGELSQPTLTIQTHPYRTCDPVEMSYPRDQFQLAIRVADLLQH I TQMKRGQGYGFKEEYE‘—

—IAACKESKRPLE\/SQRSEEMGL ILGICAGGLAVLILLLGAIIVII RKd—'KP\/NMTKAT\/NYRQEKTHMMSA\/DRSFTDQSTLQEDERLGLSFMDTHGYST:

iuDQRSGG\/TEASSLLGGSPRRPCGRKGSPYHTGQLHPA\/R\/ADLLQH | NQMKTAEGYGFKQEYE'—

IKMYATSPYSDP\/\/SMDLDPQP | TDEEEGL IWWVGPVLAVVFIICIVIAI LLYKR’—IK AESDSRKSS|PNNK-E| PSHHPTDP\/ELRRLNFQTFI

iu. /ASHPP I P | LELADH | ERLKANDNLKFSQEYE‘—
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Lvr
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||DDMEA | PVKQFVKH | GELYSNNQHGFSEDFq—

IEASNSSHESR |GLAEGLESEKKAVIPLVIVSALTFICLVVLVGILI Ym‘%‘| ir CFQTAHFYLEDSTSPRVISTPPTPIFPI q

NI DEGGEL VER:

DDVGA | P | KHF PKHVADLHASSGF TEEFB—TLKEFNQ—

:‘ NSKAL IAFLAFLI IVTSIALLVVLYKIYDLHKK Sq IwLDEQQEL\/Eu

DDEKQLMNVEP | HAD | LLETYKRK | ADEGRPF LAEEQ—

———————————VTEMNPNVVVISVLAILSTLLIGLLLVTL | | LRKKHLOQMAR————ECGAGTFVNFASLERDGKLPYNW—RRS | FAFLTLLPSCLATDYLLAFY I NPi}

JSKNGLKKRKLTN—PVQLDDFDAY | KDMAKDSDYKFSLQFE—

?"\:LSERT\/EI ILSVTLCILSIILLGTAI FAFAR’—II QKQKEGGTYSPQDAE | IDTKLKLDQL | T\/ADLELKDERLTR‘|

|YSSFFFRRKE I FV1QLLSYRKS | §—JP | SKKSFLQHVEELCTNNNLKFQEEFS—

fViceAVFGCTFeALVIVIVGGF | FnRkk——JkDAKNNEVSFsal H—Pri

ISKL ! R\/ENFEAYFKKQQADSNCGFAEEYq—
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INRKTSG—P I K I NQF EGHFMKLQADSNY L L SKEYH—

16V I AGAFVG I LLFL I LVGLL | FFLKRR————NKKKQQKPELRDLVFS}

{SPGD | PAEDFADHVRKNERDSNCGFADENQ—

—|REEAAA\/LPQTAHSTSPMRSVLLTLVALAGVAGLLVALAVALCV QHARQQDKE LAALGPEGAHGDTTFEYC‘—'DLCRQHMATKSLFNRAEGPPEPSR\/SS\/SSQFSDAAQASPSSHSSTPSWCEEPAQANMDISTGHMILi

————_
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—|KSKLKFLPPQAEQEDSTKF IALTLVSLACILGVLLASGL | YCLRHSSQHRLKEKLSGLGGD - PGADATAAYC‘—'ELCRQRMATRPPDRP -EGPHT -SRI SSVSSQFSDGP | PSPSARSSASSWSEEPVQSNMD | STGHM | Li

—r —,
1 YMEDHLKNKNRLEKEWE

—|KN\/LQGQHEADK IWSKEGFYAVVIFLSIFVI | VTCLI\4—|I LYRLKERFQLSLRQDKEKNQE IHLSP I TLQPALSEAKTVHSMVQPEQAPKVLNVVVDPQGRGAPE | RATTATSVCPSPFKMKP | GLQER’—'RGSN\/SLTLDMSSLG -NIEPFVSIPTPREKVAMEYLQSASR| LTRSQLRD\/\/ASSHLLQSEFN'—

ATNL\/SSLLTLLKQLEPT'—'SWLDSGTWG\/PGLLL\/FLS\/GL\/L\/TTL'—'\/WHLLRTPPEPPTPLPPEDRRQS\/SRQPSFTYSEWMEEK | EDDFLDLDPVPETPVFDCVMD | KPEADPTSLT\/KSMGLQEHRGSN\/SLTLDMCTPGCNEEGFGYLMSPREESAREYLLSASR\/LQAEELHEKALDPFLLQAEFFI—

'\A\/QAHGGRSRAQPLTLSLGAAMTQPPPEKTPAKKH\/RLQER’—'RGSN\/ALMLD\/RSLGA\/EP | CSVNT - PRE -\/TLHFLRTAGHPLTRWALQRQPPSPKQLEEEFL'-

MEMEKEFEQ I DKSGSWAA ING—

MPTT I EREFEELDTQRRAQPLNL—

YDLYGGEKFATLTELVEYYTQQQGVVQDRDGT I | HLKYPLNCSDPTSER’—'IVYHGHMSGGQAETLLQAKGEPWTFL\/RESLSQPGDF\/LS\/LSDQPKAGP -GSPLRVTHI K\/MCE'—'GGRYT\/GGLETFDSLTDL\/EHFKKTG | EEASGAF\/YLRC‘—'PYYATR\/NAAD | ENR\/LELNKKQESEDTAKAGFWEEFE‘—

YDLYGGEKFATLAELVQYYMEHHGQLKEKNGDV I ELKYPLNCADPTSER’—'I\FHGHLSGKEAEKLLTEKGKHGSFL\/RESQSHPGDF\/LS\/RTGDDKGESNDGKSK\/TH\/M | RCC‘—'ELKYD\/GGGERFDSLTDL\/EHYKKNPM\/ETLGT\/LQLKC‘—|PLNTTR INAAE | ESR\/RELSKLAETTDK\/KQGFWEEFE‘—

NSWNQ I HYSHSQQDLESH INETFD | PSSPEKPT—IPNGG | PHDNLVL | RMKPDENGRFGFNVK—]GGYDQKMPV | VSRVAPGTPA—JADLCVPRLNEGDQVVL INGRD | AEHTHDQVVLF | KASCERHSGE LML LVRPN—AVYDVVEEKLENEPDFQY | PEKAPLDSVHQDDHSLRESMIQLAEGL I TGTVLTQFD—

GSCSPDG\/DQQLLDDFHR\/TKGGSTEDASQYYCDM—'NDNGDSYL\/L IR TPDEDGKFGFNLK‘—'GG\/DQKMPL\/\/SR | NPESP'-'ADTC | PKLNEGDQ | VL INGRD | SEHTHDQVVMF | KASRESHSRELALV | RRH\/RSFADFKSEDELN -QLFPE-A|FPMCPEGGDTLEGSMAQLKKGLESGTVL | QFE|_

EPRP- - ----- GLAQDP- - - - - - - PGCPR\/LLAGPLHILEPKAH\/PDAEKRMMDSSP\/RTTAEAQRP---WRDGLLMPSMSESDLTTSGRYRARRDSLKKRP\/SDLLSGKKNI\/EGLPPLd—'GMKKTR\/DAKKIGPLKLAALNGLSLSRVPLPDEGKEVATRATNDEHCKILEQRLEQGM\/FTEYE

EKMEYSAQLQAALAR I PNKPPPEYPGPRKSVSNGALRQDQASLPPAMARARVLRHGPAKA | SMSRTDPPAVNGASLGPS | SEPDL - TSVKERVKKEPVKERPVSEMFSLEDS | | EREMM | d—'NLEKQKMAGLEAQKRPLMLAALNGLS\/AR\/SGREENR\/DATR\/PMDEHFRTLKKKLEEGM\/FTEYE

AEV1QSLLDVVDEEAQNLLNENNAAGYSCGH—GT LKMNGKL SEERTEDTDCDGSPLPEYFTH—|ATKMNGCEEYCEEKVKSES|—L | QKPQEKKTDDDE | TAGNDELP | ERTNHEDSDK—]DE | TWGNDELP | ERTNHEDSDK—DHSFLTNDELAVLPVVKVLPSGKYTGANLKSV IRVLRGLLDQG | PSKELE—

'\ASRSLDSARSFLERLEARGGREGA\/LAGEFq—

'\ADQRE | LQKFLDEAQSKK | TKEEFANEFL'—

MEQVE I LRKF | QR—JQAMKSPDHNGEDNF ARDEM—

SPYPYAPQPGVLGQPPPPLHTQLYPGPAQDPLPAHSGALPFPSPGPPQPPHPPLAYGPAPSTRPMGPQAAPLT |RGPSSAGQSTPSPHLVPSPAPSPGPGPVPPRPPAAEPPPCLRRGAAAADLLSSSPESQHGGTQSPGGGQPLLQPTKVDAAEGRRPQALRL | ERDPYEHPERLRQLQQELEAFRGQLGDVGAL

KS\/QH\/\/LQALFYLLDRA\/DS'—'FETQRNGL\/F | YDMCGSNYANFELDLGKK\/LNLLI'1—|GAFPARLKK\/L | VGAP IWFRVPYS | | SLLLKDK\/REd_II Ql LKTSE\/TQHLPRECLPENLGGY\/'—'K IDLATANFQFLPQVNGHPDPFDE | | LFSLPPALDWDSVHVPGPHAMT | QELVDYVNARQKQG | YEEYE

MW TARGPFRRDRWSSEDEEAAGPSQALSPLLY—PTRK | VSEGELDQLAQIRPL | FNFHEQTA I KDCLK | LEEKTAAYD I MQEEM—

End of PTP Domains D1 of RPTPs «| 7> PTP Domains D2
Qy F

EY\/F | YQALLEHYLYGDTELEVTSLETHLQK I YNKI PGTSNNGLEEEFM—

ﬂYTF | YQALLEYYLYGDTELDVSSLEKHLQTMHGTTTHFDK | GLEEEFd—

EYI FI1HDAILEACLCGETAIPVCEFKAAYFDMIRI DSQTNSSHLKDEFC‘—

ﬂY\/F | HDA I LEACLCGDTSVPASQVRSLYYDMNKLDPQTNSSQ | KEEFd—

ﬂY\/F\/HDA | LEACLCGNTAIPVCEFRSLYYNISRLDPQTNSSQI KDEFC‘—

EYI FI1HDAILEACLCGETTIPVSEFKATYKEMIRI DPQSNSSQLREEFC‘—

GVGRTGCF | VIDAMLER I KHEKTVD | YGH\/TLMRAQRNYM\/QTEDIY | FIHDALLEAVTCGNTEVPARNLYAY IQKLTQI ETGEN\/TGMELEFM—

GVGRTGCF | VIDAMLERI KPEKT\/D\/YGH\/TLMRSQRNYM\/QTEDIYSF I|HEALLEAVGCGNTEVPARSLYAY | QKLAQ\/EPGEH\/TGMELEFM—

e e

GVGRTGCF | VIDAMLERMKHEKTVD | YGH\/TCMRSQRNYM\/QTEDIY\/F |HEALLEAATCGHTEVPARNLYAH | QKLGQ\/PPGES\/TAMELEFM—

ﬂYI FIHDALLEA|LGKETEVSSNQLHSYVNSILI PG\/G-GKTRLEKQFM—

EY\/F IHDTLVEAILSKETEVLDSHIHAYVNALL I PGPA-GKTKLEKQFC‘—

HYI LI HQAL\/EYNQFGETE\/NLSELHPYLHNMKKRDPPSEPSPLEAEFC‘—

Andersen er al (FASEB J)
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Exon structure of human PTP Domains (Continued)
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hPTPalpha —IALPACPIQATCEAASKEENKEKIRYVNILF‘—'YDHSRIHLTPVE--GVPDSDYINISFIM—FYQ-EKNKF.E—.KEEIVNIFWR- MIWEQNTA- -T1VVVTNLK - - ERK DQG- - - -CATYGN IRVSVEDVTVLVDYTVRKFC | a———
hPTPepsilon ————sLPSGHIQGTFELANKEENREKNRYPN | LH—DHSRM I LSQLD--GIPCSDYM lsv|d—|GVK-EKNKF.E—.KQE|VN|FWR-
hPTPkappa  ————{SFFEGQSASWDVAKKDANRAKNRYGN | | A—JvDHSRM | LQPVE - -DDPSSDYM le|E1—|GVQ-RPSHV.E—.VHE|W|FWR-
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D-D--- -TEVYGDFKVTCVEMEPLAEYVVRTFTLEF‘_

hPTPmu ————{SFFEGQSAPWDSAKKDENRMKNRYGN | IHYDHSRIRLQTIE--GDTNSDYINGNYIE’—'GYH-RPNHYE—.MQEIIYIF\I\‘R- HENTA- -S| IMVTNLV - - EVGH CKYWBD -D- - - -TE I YKDIKVTLIETELLAEYV IRTFAVE———
hPTPrho ——|ALPEGQTASWDTAKEDENRNKNRYGN I | §—{vDHSRMRLLVLD - -GDPHSD Y} Nwd—hm-RPRHv.ﬂ—.MQE.VK.FWR- WQENSA - -S 1 VMVTNLYV - - EVGR—VK] D-D----TEVYGDIKVTLIETEPLAEYVIRTFTVa———

hPTPlamda  ————|SFFEG--

-WDATKKKDKVKGSRQEPNPA—]YDRHRYKLHPML - -GDPNADYH

NY I d—hVH-RSNHF.E—.KPEMvvlFWR-

QEHCS - -S1VV I TKLV - - EVGR—{VK|
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-SDTYGD K| MLVKTETLAEYVVRTFALEF‘_

hPTPdelta ————15 IDPGQQF TWEHSNLEVNKPKNRYANV I A- - YDHSRMLLSA | H—G | PGSDYMNANY ID- - - - - - - - - GYR-KQNAY.TQ- -BsLPEffFGBF\R- -M I lEQRSA - - TVWVMTKLE - - ERSR—VKED SRG- - - - TETHGLVQVTLLDTVELATYCVRTFALYK———
hPTPsigma  ————{s1DPGQQF TWEHSNLEVNKPKNRYANV 1A- - YDHFRM | LQP | 16 IMGSDYJINENYVD - - - - - - - - - GYR-RANAY] LPE[IFGBF\R - EQRSA- - T | VMMTRLE - - EKSR]I KEDQYMBNRG - - - - TETYGF IQVTLLDT | ELATFCVRTFSLHK———

hLAR ———{S 1DPGQQF TWENSNLEVNKPKNRYANV I A- - YDHSRM | LTS | 6 VPGSDYJINENY ID- - - - - - - - - GYR-KQNAY] LPEfIMGBF\R - EQRTA--TVVNMTRLE--EKSARG----TETCGLIQVTLLDTVELATYTVRTFALHd_
hPTPgamma ———EVQRCTADNN I TAEHSNHPENKHKNRY IN|LA—J¥DHSRMKLRPLPGKDSKHSDYMINANYVO—————GYN - KAKAY! LKSHFEBFWR - -MIllEQNTG- - 1 1VV I TNLV - - EKGRRK] TEN----SEEYGN I | VTLKSTKIHACYTVRRFS | RNTKVKK=
hPTPzeta —1EVQSCTVDLG | TADSSNHPDNKHKNRY IN | VA—YDHSRMKLAQLAEKDGKL TDYJMINANYVO————GYN - RPKAY] LKSHAEBF\R - IEHNVE--VIVNITNLV--EKGADG- -SEEYGNFLVTQKSVQVLAYYTVRNFTLRNTK | KK=
hCD45 ——s IPRVFSKFP IKEARKPFNQNKNRYVD | LAY DYNRME L SE I NG - - DAGSNYM lsv|d—|GFK-EPRKv.E—.RDE|VD|FWR- WEQKAT - -V I VMVTRCE - - EGNR SMEEG - - TRAFGDVVVK I NQGHKRCPDY | I QKLN | VN———
hGLEPP1 ——JELKLIGLDIPHFAADLPLNRCKNRY TN | LAY DF SRMRLVSNNE - - EEGADYJMINANY | fF————JGYN- SPQEY] QQKSQ- - | | VMLTQCN - - EKRR FTEEP- - - IAYGD | TVEM | SEEEQDDWACRHFR I NYf——
hPTPS31 ———JELPKFLQDLSSTDADLPWNRAKNRFPN | KA—]YNNNRMKL | ADAS - - VPGSDYJINASY | §————GYL - CPNEF] ETRAK- - TLVMLTQCF - - EKGR—]I R] EDNKP - -VTVFGD |V I TKLMEDVQ | DAT I RDLK | ER———
hDEP1 ——PLKLVG I SQPKYAAELAENRGKNRYNNVLA—YD I SRMKLSVQT - - -HS TDD YMINANYMA—————]GYH - SKKDF| LPNILKBFWR - -MVIlEKNVY - -A 1 IVLTKCV - - EQGR—{TKEBE SKQ- - - -AQDYGD | TVAMTSE | VLPEAT | RDF TVKN———

hPTPbeta ——]ELKDVGRNQSCD I ALLPENRGKNRYNN | LAY DATRMKLSNVD - -DDPCSDYJINASY | F————JGNN - FRREY]
hSAP1 ——1JaLSLVGHSQSAMVASASENNAKNRYRNV LAY DWSRMP LKP | H - - EEPGSDYJINAS FM——————GLW - SPQEF]
| EHDPRNVPAY]

hPTPIA2beta AL------ CAYQAEPNSSFVAQREENVPKNRSLAVL TYDHSRML LKAEN - - SHSHSDYJINASP | DHDPRNPAY] VIESGCV--VIVNLTPLA--ENGV--RQIYHY.DEGSNLYHIYE|_|VNLVSEHIWCEDFLVRSFYLKN -----
hPCPTP1 —————1E IPMNFVDPKE I D | PRHGTKNRYKT | LA—PLSRMCLRPKN-VTDSLSTYM

LPGIIKDBFWK - -MVIlEQNVH - -N 1 VVVTQCV - - EKGR—]VKEDHYJSBADAD - - - SLYYGDL | LOMLSESVLPEWT | REFK | Cd———

i

LPQflVGBFWR - - LVIJEQQSH - - TLVVLTNCM - - EAGR—VKBEHYJMBLDSQ - - - PCTHGHLRVTLVGEEVMENATVRELLLLJ———

!

hPTPIA2 AL------ CAYQAEPNTCATAQGEGN | KKNRHPDF LAYDHAR I KLKVES - - SPSRSDYJ

FAG—MVIESGCT - -V IVMLTPLV- - EDGV - -KQIDRY.DEGASLYHVYE|_|VNLVSEH IWCEDFLVRSFYLKN- - - - -

v | VDB F\Q - QEDSP- -V IVMITKLK- - E-KN§
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----- GIYGKVEVLV I SVNECDNYT IRNLVLK———

hSTEP ——E IPNNFVVPKEYD | PGRCRKNRYKT | LA—WPHSRMCLTSPD - PDDP LSS YJl 1 VSIIVABFWR - QEHTP-- I IVMIT-NI - -EEMNEEQ ----- VAYDGVE | TVAKV IHTEDYRLRL | SLp———
hHePTP ——KIPSNFVSPEDLD | PGHASKDRYKT | LA—WPQSRMCLGRAQ - - SQEDGDYJl VPNV SBFWE - QEEVS- -LIVMLTQLR- - E-GKH VHYWBTEE - - - - - ETYGPFQIRIQDVKECPEYTVRHVT | ———
hPTP1B ——p IRHEASDFPCRVAKLPKNKNRNRYRDVSH—FDHSR | KLHQED - ---KMEEAQRSYILTq—.LPNICGHFWE- EQKSR--GVVNLNRVM--EKGQKEEKEMIFEDTNLKLTLISEDIKSYYTVRQLELENLTI—
hTCPTP ———1E IRNESHDYPHRVAKFPENRNRNRYRDVSH—YDHSRMKLONAE - - - - - -NDYMINASLY - - - - - - - - - - DIEEAQRSYILTq—.LPNICCHFWL- WQQKTK - -AVVNLNR IV - - EKEY] TDD-QEMLFKETGFSVKLLSEDVKSYYTVHLLQLEN | N——
hSHP1 ———SLQKQEVKNLHQRLEGQRPENKGKNRYKN | LA—FDHSRM | LGRDSN - | PGSDYM NYIK‘—'NQLLGPDENAKTY.SQ--ICLEAIVNIF\M]- WQENSR - -V I VMTTREV - - EKGR—NK] EVG- - -MQRAYGPYSVTNCGEHDTTEYKLRTLQVSPLDN=

hSHP2 ——{TLQQQECKLLYSRKEGQRQENKNKNRYKN | LA—{FDHTRMV LHDGDPN - EPVSDYJINAN | Hv'—'PEFETKCNNSKPKKSY.TQ- -ICLQNIVNIFWR--IVFQENSR--VIVNTTKEV--ERGDEY---ALKEYGVMRVRNVKESAAHDYTLRELKLSKVGd_
hMEG1 —oLYRKKPGMTMSCAKLPQN | SKNRYRD | SA—{YDATRM I LK - - - - - - - NY | N———1VE I PSSS | INQY] LPHICTBFWQ - EQGSS - -MVVMLTTQV - - ERGR—VK] EPTG- - -SSSYGCYQVTCHSEEGNTAY | FRKMTLFNQE——
hPTPH1 —JaLYRKKPGLA | TFAKLPQNLDKNRYKDVLA—YDTTRMLLQ - SYVN———VE | PAANLVNKY] LPHICABF\Q - - VVIiDAKLS - - L IVVLTTLT - - ERGR—]TK] DPPD - - - VWNHGGFH | QCQSEDCT [ AYVSREMLVTNTG——
hPTPD1 RI------ LKKRLVDGECSTARLPENAERNRFQDVLP - - YDDARMELVPTKE - - -NNTGYJINESH | q————vsvsG | EnDY]

hPTPD2 Ql------ PKKKAN-G | FSTAALPENAERSR IREVVP - - YEENRMEL | PTKE - - - NNTGYMINASH | {—————JVVVGGAEWHYI

hPTPBAS —INLQELKPLDQCL | GATKENRRKNRYKN | LA—{YDATRMPLG- - - - - - - DEGGYJINESF 1K-------- | PVGKEEF VY] WEQKST - -V IAVMTQEV - - EGEK - - IKIQRY.NILG-KTTMVSNRLRLALVRMQQLKGFVVRAMTLEDId—
hBDP1 —p 1 QACSAAWKADGVCSTVAGSRPENVRKNRYKDVLA—YDQTRM I LSLLQEE - - GHSDYMINENF | f——————JGVDG-SLAY] LPHIIL LBFWR - - LVIlEFGVH—]V I LVACRE | - - ENGR—KRBERYIlAQEQEPLQTGLFC I TU—{I KEKWLNED IMLRTLKVTFQ——

hLyPTP
hPEST

hHDPTP DTVWRELQDAQEHDARGRS | A | ARCYSLKNRHQDVMP - - YDSNRMVLRS GLSPYCPPLVITQ--.LPGIAAIFWL--IVIEQKVS--VIVNLVSEA--EMEHKVARYFITERGQPMVHGALSLALSSVRST--ETHVERVLSLQFR----
hPTPMEG2 DI----- RRENPVGTFHCSM—{SPGNLEKNRYGDVPC - - LDATRMKL TKRSGHTG—{TDYlINASFVD GYK-QKNAYE—.LENIYRIFWL-

hPTPTyp ——JALELKNLPGEFYSGNQPSNREKNRYRD | L—YDSTRMPLG

WEQKVL - -V I VMTTR—|FEEGGR - -RKIGQY.LEKDS- -RIRFGFLTVTNLGVENVNHYKKTTLE | HNTH——

L LS| 1 DBF\Q- -MVLENNSN- -V I AV | TREM- - EGG | - - |KIYHY.ISLKK--PLELKHFRVFLENYQILQYFI |RVFQVVEKS——

PTP Domains D2 from Receptor-like PTPs

hPTPalpha D2 ————KLTS | K QNDKMRTGNLPANVKKNRVLQ 1 | H—JYEFNRM | | PVKRGE - -ENTDYVNASF | q—thoKstlso- -GPLLHE | EBFWR - -M IlEAKSC- -S| VNLTELEERGd—'EKIAOY.- - - -SDGLVSYGD | TVELKKEEECESYTVRDLLVTNTR——

hPTPepsilon D2———KLTNVR IMKENVRTGNLPANVKKARV Q1 | H—]YDFNRM | LSMKRGQ - - EYTDYJINASF | q—hYRQKDYF.TQ- -GPLAHBVERFWR - -M IlEAKSH- - T | VNLTEVOEREd—'DKIYOY.- - - -TEGSVTHGE | TIE IKNDTLSEA IS IRDFLVTLNG——
hPTPkappa D2 ——{[[LNSVTPRLGAEDCS | ACLPRNHDKRFNDNLP - PDRCLPFL 1 T1DG - ESSNYINFALMG——————[5YRGPAAFIIVTG - YPLPNIVKBFAR - LVYDYGGT S VWLNEVDLSG—fGBPGYIE - EEGNLRYGPGVECNSCSMDCDV INRIFRICNLTR—
hPTPmuD2 ——TLNVVTPTLRVEDCS IALLPRNHEKNRCND I LP - -PDRCLPFLITIDG- - - ESSNYJINAALMO——————]sYKQPSAFJlVTQ- - HPLPNIVKBFAR - - LVLDYHCT - -SVVNLNDVDPA- - - -ENGVHRHGP | QVEFVSADLEED I I SRIFR1YNAAR
hPTPrho D2 ——{TLNIVTPRVRPEDGS | GLLPRNHDKRSMDVLP — LDRCLPFL ISVDG— - ESSNYINALN——————[SHKGPAAFVVTG - HPLPNIVABFAR - JIVFDYNGS - SVVNLNENDTAG——FENGYNE - -EKTSGCYGP IGVEFVSADIDED I IHRIFRIGNNAR—
hPTPlamda D2 —{TLNSVTPPLDVEEGS | ALLPRNRDKIRSVDVLP - PDRCLPFL ISTDG - - - DSNNYJNNALT————[5YTRRSAFNVTL - -HPLGSIITPBFAR - LVYDYGGT S I VWLNGLNGSNSA—]PBLGYJME - EPGROGYGLWEVEFNSGTADEDLVARVFRVGN [SR—
hPTPdelta D2 ————RLASSKAHTSRF I SANLPCNKFKNRLVN IMP - - YESTRMCLQP IRGV - - EGSDYJINASF | DGYH TQ- -GPLAEMTEPFWR - EHNST--IVVNLTKLREMGHEKIHOY. - - - AERSARYQYFVVDPMAEYNMPQY | LREFKVTDAR——
hPTPsigma D2 ————JRLANSKAHTSRF | SANLPCNKFKNRLVN IMP - - YESTRMCLQP IRGV - - EGSDYJINASF | DGYH TQ- -GPLAEMTEPFWR - ENNST--IVVNLTKLREMGHEKIHOY. - - - AERSARYQYFVVDPMAEYNMPQY | LREFKVTDAR——

hLAR D2 ———|LLASSKAHTSRF | SANLPCNKFKNRLVN IMP - - YELTRMCLQP | RGV - - EGSDYJNASF LDG YA QQKAYJIATQ - -GPLAESTEFFAR -
hPTPgamma D2———]LVTQCNAKYVECFSAQKECNKEKNRNSXVVH—ISERARMGLAPLPGN - - KGTDYJINASY | f————1cYYRSNEFJl I TQ- - HPLPH TKBFAR -

hPTPzetaD2 ——]LLSQSNIQQSDYSAALKQCNREKNRTSS | | H—JVERSRNG I SSLSG- - -EGTDYJINASY I———1cYYaSNEFJllI TQ- -HPLLH | KPFAR - -M IWDHNAQ - - LVVIV I PDGONNI_lAEDEFVY.NKDEP INCESFKVTLMAEEHKCLSNEEKL | |QDF I LEAT™
hCD45 D2 —JRLPSYR- SWRTQH | GNQEENKSKNRNSNV | H—JyDYNRMP LKHELEM(19)EPSKYJNASF | N|—|SMKPEVM.AQ- -GPLKER | GBFAQ - -M 1 FQRKVK - -V I VML TELKHGDd—E 1[8AQY

(19) SKESEHDSDESSDDDSDSE

WEHNST - - | IVNLTKLREMGHEKIHOY.- - - -AERSARYQYFVVDPMAEYNMPQY | LREFKVTDAR——

WDHNAQ - - | IVNLPDNOSLl—'AEDEFVY.SREESMNCEAFTVTLISKDRLCLSNEEOI | |HDF | LEATG

EGKQTYGD | EVDLKDTDKSSTYTLRVFELRHSd—
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Exon structure of human PTP Domains (Continued)

End of PTP Domains D1 < > PTP Domains D2 start here
R WPD G P L P VHCS AGXGRTG R R Q QY F

hPTPalpha  ——|vGDMTNRKPQRL | TAFHF TSWEDFGVPFTP I GMLKFLKKVKAC- - - - - - - - - - NPQYAGAIVVHCS'—IGVGRIGTFVVIDAMLDMMHTER ----- KVDVYGFVSR IRAQRCQ - -MVE@TO—V@YVF | YQALLEHYLYGDTELEVTSLETHLQK | YNK | PGTSNNGLEEE F =
hPTPepsilon ——QLPDGCKAP-RLVSQLHFTSWEDFGVPFTP I GMLKFLKKVKTL - - - - - - - - - - - - - NPVHAGPIVVHCS'—IGVGRIGTFIVIDAMMAMMHAEQ ----- KVDVFEFVSR IRNQRPQ - -MVE@TO—V@Y TF | YQALLEYYLYGDTELDVSSLEKHLQTVHGT T THFDK | GLEEE F =
hPTPkappa  ——RGYNE IREVKQFHFTGAIDHGVPYHATGLLSF IRRVKLS - - - - - - - - - - - - - NPPSAGPIVVHCS'—IGAGRIGCYIVIDIMLDMAEREG ----- VVD | YNCVKALRSRR IN- -MV@TH—E@Y | F I HDA | LEACLCGETA | PVCEFKAAYFDM IR | DSQTNSSHLKDE F b
hPTPmu —RGVHE I RE | RQFHF TGABDHGVPYHATGLLGFVRQVKSK - - - - - - - - - - - - - SPPSAGPLVVHCHGAGRIGCFIVIDIMLDMAEREG ----- VVD | YNCVRELRSRRVN - -MV@TH—{E@YVF | HDA | LEACLCGDTSVPASQVRSLYYDVNKLDPQTNSSQ | KEEF R
hPTPrho ————KGYHE IRELRLFHF TSWBDHGVPCYATGLLGFVRQVKFL - - - - - - - - - - - - - NPPEAGPIVVHCS'—IGAGRIGCFIAIDTMLDMAENEG ----- VVD | FNCVRELRAQRVN - - LV@TH—{E@YVFVHDA | LEACLCGNTA | PVCEFRSLYYN I SRLDPQTNSSQ | KDE F G
hPTPlamda  ————JRGYSARHEVRQSHF TAWBEHGVPYHATGLLAF IRRVKAS - - - - - - - - - - - - - TPPDAGPIVIHCS'—IGTGRIGCYIVLDVMLDMAECEG ----- VVD | YNCVKTL@SRRVN - -M [@TH—{E@Y | F I HDA | LEACLCGETT | PVSEFKATYKEM | R | DPQSNSSQLREE F b
hPTPdelta —NGSSEKREVRQFQF TAWEDHGVPEHPTPFLAFLRRVKTC- - - - - - - - - - - - - NPPDAGPMVVHCS‘—IGVGRIGCFIVIDAMLERIKHEK ----- TVD | YGHVTLVRAQRNY - -MV@TE - -D@Y I F IHDALLEAVTCGNTEVPARNLYAY |QKLTQ | ETGENVTGMEL E F =
hPTPsigma  ————|NGSSEKREVRQFQF TAWEDHGVPEYPTPFLAFLRRVKTC- - - - - - - - - - - -- NPPDAGPIVVHCS'—IGVGRIGCFIVIDAMLERIKPEK ----- TVDVYGHVTLNVRSQRNY - -MV@TE - -DYSF IHEALLEAVGCGNTEVPARSLYAY | QKLAQVEPGEHV TGMEL EFp———
hLAR ————[sGSSEKRELRQFQFMANEDHGVPEYPTP I LAFLRRVKAC- - - - - - - - - - - NPLDAGPMVVHCHGVGRIGCFIVIDAMLERMKHEK ----- TVD | YGHVTCNVRSQRNY - -MV@TE - -DYVF IHEALLEAATCGHTEVPARNLYAH | QKLGQVPPGESVTAMELEF———
hPTPgamma —JGQKGNPKGRQNERVV |QYHY TQWBDNGVPEYALPVLTFVRRSSAA - - - - - - - - - - - - - RMPETGPVLVHCHGVGRIGTYIVIDSMLQQIKDKS ----- TVNVLGFLKHIRTQRNY - - LV@TH—E@Y I F IHDALLEA | LGKETEVSSNGLHSYVNS I L | PGVG - GKTRLEKQF f———
hPTPzeta —fesa- - -KGRPSGRVVTQYHY TQABDMGVPEYSLPVLTFVRKAAYA - - - - - - - - - - - - KRHAVGPVVVHCHGVGRIGTYIVLDSMLQQIQHEG ----- TVNIFGFLKH IRSQRNY - - LV@TH—E@YVF IHDTLVEA | LSKETEVLDSHIHAYVNALL | PGPA - GKTKLEKQF———
hCD45 ———|KKEKATGREVTH | QF TSWBDHGVPEDPHL L LKLRRRVNAF - - - - - ----SNFFSGPIVVHCS'—IGVGRIGTYIGIDAMLEGLEAEN - -KVDVYGYVVKLRRQRCL - -MV@VE—ARY I L IHQALVEYNQFGETEVNLSELHPYLHNVKKRDPPSEPSPLEAE Fg———
hGLEPP1 ——JADENQDVMHFNY TAWBDHGVP TANAAES | LQFVHMVRQQ - - - - - - - - - ATKSK- -GPM | IHCS'—IGVGRIGTFIALDRLLQHIRDHE ----- FVD I LGLVSEVRSYRVS - -MVETH—E@Y | F I HQCVALMAMKKKQQFC I SDV | YENVSKS *|
hPTPS31 ————HGDCMTVRACNF TAMBEHGVPENSAPL | HFVKLVR - - - - - - - - - - - - - ASRAHDTTPMIVHCS'—IGVGRIGVFIALDHLTQHINDHD ----- FVD | YGLVAELRSERMC - -MV@NLU—JABY | FLHQC | LDLLSNKGSNQP | CFVNYSALQKMDSLDAME—GDVELEAEET TV
hDEP1 ———1QTSESHPLRQFHF TSWBDHGVPDTTDLL INFRYLVRDY - - - - - - - - - MKQSPPESPILVHCHGVGRIGTFIAIDRLIYQIENEN ----- TVDVYG I VYDLRVMHRPL - -MV@TE—@YVFLNQCVLD | VRSQKDSKVDL | YQNTTAMT | YENLAPVTTFGKTNGY 1A*]
hPTPbeta ——EEQLDAHRL | RHFHY TVABDHGVPETTASL | QFVRTVRDY - - - - - - - - - - - INRSPGAGPTVVHCHGVGRIGTFIALDRILQQLDSKD ----- SVD | YGAVHDLRLHRVH - -MVE@TH—C@YVYLHQCVRDVLRARKLRSEQENPLFP | YENVNPEYHR—DPVYSRH |
hSAP1 ———JVEEQKTLSVRQFHYQAWBDHGVPSSPDTLLAFWRMLRQW - - - - - --LDQTMEGGPPIVHCS'—IGVGRIGTLIALDVLLRQLQSEG - - LLGPFSFVRKVRESRPL - -MVE@TH—ABYVFLHQC | CGSSNSQPRPQPRRKSRMRMSKTSSTRTWPPSRPTSWRSK *|
hPTPIA2 .. VQTQETRTLTQFHFLSWBAEGTPASTRPL L DFRR————————KVNKCYRGRSCP | IVHCS'—IGAGRIGTYILIDMVLNRMAHVKEIDIAATLEHVIDQRPG--LVISHDIFEFALTAVAEEVNAILKALPQ"I
hPTPIA2beta ------- LQTNETRTVTQFHFLSANDRGVPSSSRSLLDFRR———KVNKCYRGRSCP | IVHCS'—IGAGRIGTYVLIDMVLNKMAI"—'GAKEIDIAATLEHLIDQRPG--MVITHEIFEFALTAVAEEVNAILKALPQ"l
hPCPTP1 ————1]eGSHTQHVKHYWY TSWBDHKTPDSAQPLLQLMLDVEEDR - - - - - - - - - - - LASQGRGPVVVHCS‘—IGIGRIGCFIATSIGCQQLKEEG ----- VVDALS | VCQLRMDA{GGMVETS - - EYEFVHHALCLYESRLSAETVQY]
hSTEP —————{SGTEERGLKHYWF TSAWEDQKTPDRAPPLLHLVREVEEAAQQ - - - - - - - - - - EGPHCAP | IVHCS'—IGIGRIGCFIATSICCQQLRQEG ----- VVD I LKTTCQLRQDAGGM @HC - - EBYQF VHHVVSLYEKQLSHQASPE ||
hHePTP ——{vQEERRSVKH | LFSAWBDHQTPESAGPLLRLVAEVEESPE - - - - - - - - - - - TAAHPGPIVVHCHGIGRIGCFIATRIGCQQLKARG ----- EVDILGIVCALRLDA—GGM IFTA - - EQYQFLHHTLALYAGQLPEEPSP |
hPTP1B ——1Q-ETRE I LHFHYTTWBDFGVPESPASFLNFLFKVRES - - - - - - - - - - - GSLSPEHGPVVVHCS - -J4G | GREGTFCLADTCLL LJ—MDKRKDPSSVD I KKVLLEVRKFRVG - - L [@TA - - DELRFSYLAV | EGAKF IMGDSSVQJDQWKELSHEDLEPPPEH | PPPPRPPKRII L -
hTCPTP ——I5G-ETRTISHFHYTTWEDFGVPESPASFLNFLFKVRES - - - - - - - - - - - GSLNPDHGPAV | HCS - -J§G | GREGTFSLVDTCLVLJMEKGDD - - - IN1KQVLLNVRKYRNG - - L TP - - DELRFSYMA | | EGAKC | KGDSS | J—KRWKELSKEDLSPAFDHSPNK IMTEKYNG -
hSHP1 ————GDL IRE IWHYQYLSWBDHGVPSEPGGVLSFLDQ INQR- - - - - - - - - - - QESLPHAGP | |VHcs|—IG|GR|GT| |V IDMLVEN I STH—{GLDCD I D | QKT | GMVRAGRSG - -MVE@TE - - ABYKF | YVA I AQF | ETTKKKLEVLJ{SQKGQESEYGN | TYPPAMKNAHAKASRT -
hSHP2 ———GNTERTVWQYHFRTWBDHGVPSDPGGVLDFLEEVHHK - - - - - - - - - - - QESIMDAGPVVVHCHGIGRIGTFIVIDILIDI | REQ—GVDCD I DVPKT | QMVRSQRSG - -MV@TE - - ABYRF | YMAVQHY | ETLQRR | EEE—KRKRKGHEYTN I KYPLADQTSGDQSPLP -
hMEG1 ————KNESRPLTQ1QY | AWBDHGVPDDSSDFLDFVCHVRN - - - - - - - - - - - - - KRAGKEEPVVVHCHGIGRIGVLITMETAMCLIECNQ ----- PVYPLD | VRTVRDQRAM - -M I§TH—{S@YRFVCEA | LKVYEEGFVKPLTTSTNK |
hPTPH1 —————TGEEHTVTHLQYVAABDHG | PDDSSDFLEFVNYVRS - - - - - - - - - - - - - LRVD-SEPVLVHCHGIGRIGVLVTMETAMCLTERNL ----- P1YPLD I VRKVRDQRAM - -MVET4—{S@YKFVCEA I LRVYEEGLVAQMLDPS*|
hPTPD1 - - - -TGQE-RTVWHLQYTDWBEHGCPEDLKGF LJ—S YLEE IQSVRRHTNSTSD - PASPNPPLLVHCS - -AGVGRIGVV I LSE IMI ACLEHN§———VLD | PRVLDMLRQQRMM - - LV@T}—CBY TFVYRVL IQFLKSSRL 1 7]
hPTPD2 - SGQE -RTVWHLQY TDWBDHGCPEDVQGF LS YLEE | QSVRRHTNSMLEGTKNRHPP | VVHCS - - AGVGRIJGVL | LSELM | YCLEHNE———KVEVPMVLRLLREQRMF - -M I@T I—ABYKFvYQVL IQFLaNSRL 1 7]
hPTPBAS —————|TREVRH I SHLNF TAWBDHDTPSQPDDLLTF I SYMRH I HR - - - - = = - - - - - - - - - SGP | I THCS - -G I GREGTL ICIDVVLGL | SQDLO———]FD | SDLVRCMRLQRHG - -MVE@TE—JD@Y I FCYQV I LYVLTRLQAEEEQKQQPQL LK |
hBDP1 ——————JESRSVYQLQYMSABDRGVPSSPDHMLAMVEEARRLQ - - - - - - - - - - - - - GSGPEPLCVHCS'—IGCGRIGVLCTVDYVRQLLLTd—NIPPDFSLFDVVLKMIKQRPA--AVITE'—'EIYRFLYHTVAQMFCSTLQNASPHYQNIKE'—'NCAPLYDDALFLRTPQALLAIPR-
hLyPTP ———|ETRT I YQFHYKNWBDHDVPSS I DP | LEL IWDVRCYQEDD - - - - - - - - - - - - - SVPICIHCHGCGRIGVICAIDYTWMLLKDd—'I | PENFSVFSL |REVRTQRPS - - LV@TG—E@YELVYNAVLELFKRQVDV | RDKHSGTH—{SQAKHC | PEKNHTLQADSYSPNLP -
hPEST ——|ESRRLYQFHYVNABDHDVPSSFDS | LDM I SLMRKYQEHE - - - --DVPICIHCHGCGRIGAICAIDYTWNLLKAd—'KIPEEFNVFNLIQEMITQRHS--AVITI4—|EIYELVHRAIAQLFEKQLQLYEIHGAQKIADGV'—'NEINTENMVSSIEPEKQDSP-

hHDPTP . DQSLKRSLVHLHFPTWREL—GLPDSPSNLLRF | QEVHAHY - - - - - - - - LHQRPLHTP | IVHCHGVGRIGAFALLYAAVQEVEAGN----GIPELPQLVRRMIQQRKH--MLIEI4—|LILRFCYEAVVRHVEQVLQRHGVPPPCKPLASASISQHNHLPQDSQDLVLGGD-

hPTPMEG2 ————JFRQKRQVTHFQFLSWBDYGVPSSAASL I DFLRVVRNQQSLAVSNMGARSKGQCPEPP | VVHCS - -JAG | GRHTFCSLD |CLAQLEELG- - - TLNVFQTVSRVRTQRAF - - S I§TP - - EBYYFCYKA | LEFAEKEGMVSSGANLLAVESQY

hPTPTyp ————{TGTSHSVKQLQF TKAIDHGTPASADSF I KY | RYARKS - - - - - - - - - - - - - - - HLTGPMVVHCS - -G | GRIIGVF LCVDVVFCA | VKD———SFN IND | VAGVREQRSG - -MV@TH—]-@YHFCYD IVLEVLRKLLTLD?|

PTP Domains D2 from Receptor-like PTPs

hPTPalpha D2 ———————ENKSRQ I RQFHFHGWREVG | PSDGKGM | S | | AAVQKQQQQS - - - -GNHP | TVHCS'—IGAGRIGTFCALSTVLERVKAEGI ----- LDVFQTVKSLRLQRPH - -MV@TJ—E@YEFCYKVVQEY I DAFSDYANFK |

hPTPepsilon D2 —[PQARQEEQVRVVRQFHFHGWRE | G | PAEGKGM I DL | AAVQKQQQQT - - - - - - - - - - - - GNHP | TVHCS'—IGAGRIGTFIALSN | LERVKAEGL - - - - - LDVFQAVKSLRLQRPH - -MV@T J—E@YECYKVVQDF ID | FSDYANFK |

hPTPkappa D2 ——————PQEGYLMVQQFQYLGWASHREVPGSKRSFLKL | LAVEKWQEECKE - - - - - - - - - GEGRT | | HCL—NGGGRSGMFCA I G | VVEMVKRQNV - - - - - VDVFHAVKTLRNSKPN - -MVEAR—JE@YRECYDVALEYLESS |

hPTPmuD2 ———PQDGYRMVQQFQFLGWBMYRDTPVSKRSFLKL |RQVDKWAEEYNG- - - - - - - - - GEGPTVVHCL—NGGGRSGTFCA I S | VCEMLRHQRT - - - - - VDVFHAVKTLRNNKPN - -MVDL —JD@YKECYEVALEYLNSG |

hPTPrho D2 ————PQDGYRIVQHLQY IGWBAYRDTPPSKRSLLKVVRRLEKWQEQYDG- - - - - - - - - REGRTVVHCLINGGGRSGTFCAICSVCEM IQQAN I - - - - - IDVFH | VKTLRNNKSN - -MVET—E@YKEVYEVALEYLSSF |

hPTPlamda D2 ——————{LQEGDL LVRHFQF LRASAYRDTPDSKKAF LHLLAEVDKAQAES - - - - - - -GDGRT | VHCL—NGGGRSGTFCACATVLEM I RCHNL - - - - - VDVFFAAQTLRNYKPN - -MVETM—D@YHECYDVALEYLEGLESR Y]

hPTPdelta D2 —————[pGQSRTVRQFQF TDWBEQGVPKSGEGF | DF | GAVHKTKEQFG- - - - - - - - - - - QDGP | SVHCS'—IGVGRIGVF I TLS|VLERMRYEGV - - - - - VD | FQTVKMLRTQRPA - -MV@TH—ID@ YOS YRAALEYLGSFDHYAT |

hPTPsigma D2 ———————|pGQSRTVRQFQF TDWBEQGVPKSGEGF | DF | GAVHKTKEQFG- - - - - - - - - - - QDGPISVHCS'—IGVGRIGVFITLSIVLERMRYEGV ----- VD | FQTVKMLRTQRPA - -MV@TH—IDEYQECYQAALEYLGSFDHYAT |

hLAR D2 ————DGQSRT | RAFQF TDABEQGVPKTGEGF | DF | GQVHKTKEQFG - - - - - - - - - - - QDGPITVHCS'-IGVGRIGVFITLSIVLERMRYEGV ----- VDMFQTVKTLRTQRPA - -MV@TH—IDBYQLCYRAALEYLGSFDHYAT |

hPTPgamma D2 ——————pDYVLEVRHFQCPKAENPDAP I SSTFEL INV IKEEALTR- - - - - - - ----- - DGPT | VHDE—JYGAVSAGMLCALTTLSQQLENENA- - - - - VDVFQVAKM INLMRPG- - VFTD IJE@YC | YKARLSLVSTKENGNGPMTVDKNGAVL | ADESDPAESMESLV *|
hPTPzetaD2 —————pDYVLEVRHFQCPKAENPDSP I SKTFEL ISV IKEEAANR- - - - - - - - ----- - DGPM | VHDEHGGV TAGTFCALTTLMHQLEKENS - - - - - VDVYQVAKM INLMRPG - - VFAD IJE@YCL YKV | LSLVSTRQEENPSTSLDSNGAALPDGN | - -AESLESLV |
hCD45 D2 ————RKDSRTVYQYQY TNABVEQLPAEPKEL | SM1QVVKQKLPQKNSSEGNKHH - - -KSTPLL I HCA—IDGSQGG | FCALLNLLESAETEEV - - - - - VD | FQVVKALRKARLG - -MVSTH—JE@YGEL YDV I ASTYPAQGNGQVKKNNHQEDK | EFDNEVDKVKQDANCVNPLGAPEK -
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