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Tyrosine kinase receptors

 Ligand binding leads to dimerization,
phosphorylation and activation of the
receptor signaling pathways

e Thisleadsto proliferation and
differentiation of cells




PI3-K/PKB RAS/MAP kinase
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Alignment of the complete
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net HKAPAYLAPGILYLLFTLYORSHGECKEALAKSEHHYHHKYOLPHFTAETPIOHYILHEHHIFLGATHY IYYLHEEDLOKYAEYKTGPYLEHPDCFPCODCSSKAHLSGGYHKDHINHALYYDTYYDDAL

PDGF-R-beta HRLPGANPALALKGELLLLSLLLLL EPQISOGLYYTPPGPELYLHYSSTFYL-TCSGSAPYYHERNSOEPPOENAKAODGTFSSYLTLTHLTGLOT: GEYFCTHHDSRG

erbB-4 HKPATGLHVHYSLLYAR--GTVOPSDSOSYCAGTENKLSSLSDLEQOYRALRKY YEHCEVYHGHLELTSIEHNRDLSFLRSYREVTGY VL YALNOFRYLPLENLRIIRGTKLYED RYALALFLHYRK

EGFR HRPSﬁTRERRLLRLLHHLEPRSRRLEEKKVEﬂﬁT5NKLTQLGTFEDHFLSLQRHFNNEEVULGNLEITYUQRNYDLSFLKTIQEVﬁﬁYULIRLNTUERIPLENLQIIRENHYYEN SYALAYLSHYDA
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net ISCGSVNRGTCQRHVFFHNHTHDIQSEVHCIFSPQIEEPSQCPDCVVSHLGﬂKVLSSVKDRFINFFUGNTINSSYFPDHPLHSISVRRLKETKDGFHFLTDQSVIDVLPEFRDSYPIKYUHHFESNNFIY
PDGF-R-beta LETDERKRLYIF-YPDPTVGFLPHOAEELFIFLTELTELT: —=IPCRVTDPOLYYTLHEKKGDVALPYPYDHORGF SGIFEDRSY ICKTTIGOR-EYVDSDAYYVYRLOYSSINYSYHAYL
erbB-4 DGHFGLAOELGLKHL TETL HGGYYYDAHKFLCYADTTHHAD TYRHPHPSHLTLYSTHGSSGCGRCHKSC-TGRCHGPTENHCATL TRTYCAE-OCDGRCYGPYVYSDCCHRECAGGCSG
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net.  FLTYORETLDAQTFHTRIIRFCSTHSGLHSYHEHPLECTL TEKRKKRSTKKEYFHILOAARYYSKPGAQLARDIGASLHDDILFGYFAQSKPOSAEPHDRSANCAFPIKYYHOFFNKIYHKHNYRCLOHFY
PDGF-R-beta TY¥YROGENITLHCIYIGHEYYHFEHTYPRK-ESGRLYEPYTDFLLDHPYHIRSILHIPSAELEDSGTYTCHYTESYNDHODEKAINITYYESGYYRLLGE——-YGTLO FAELHRSRTLOYYFERY
erbB-4 P —KOTDCFACHHFHDSGACY TACPATFYYHPTTFALEHHFHAKY TYGAFCYKKCPHHF VY -DSSSCYRACPSSKHEVEENGTKHCKPCTDICPKACDGIGTGSLH SAQTYDSSHIDKFINCT

EGFR P —RESDCLYCRKFRDEATCKDTCPPLHLYHPTTYOHDYHPEGKYSFGATCYKKCPRHY VY TDHGSCYRACGADSYEHEEDGYRKCKKCEGPCRKYCHGIGIGEFK. DSLSIHNATHIKHFKHCT

LR T T T T T T e - T - - LT L L LTy -Tu e SR ) T, DRpuppppp ]

391 q00 410 420 q30 440 a50 L 470 ag0 490 S00 510 520

net EPNHEHCF——NRTLLRNSSECEHRRDEYRTEFTTHLURUDLFHGUFSEVLLTSISTFIKEDLTIHNLETSEGRFHﬂVVVSRSEPSTPHVNFLLDSHPVSFEVIVEHTLNUNEYTLVITEKKITKIFLNGL
PDGF-R-beta PPPTYLHFKDHRTLGDSSAGEIALSTRHYSETRYYSELT-LYRYKYAEAGHY THRAF-HEDAEYQ====———L SFOLOTHYPYRYLE=-~--LSESHPDSGEOTYRCRGRGHPOPHIT~-HSAC -~
erbB-4 KINGHLIFLYTGIHGDPYNAIERIDPEKLNYFRTYRELTGFLHIOSHPPHHTDFSYF-SHLYTIGGRYLYSGLSLLILKOOGITSLO-———FOSLKEISAGHIYITDHSHLCYYHTIHHTTL.
EGFR  SISGDLHILPYAFRGDSFTHTPPLDPAELDILKTYKEITGFLLTIOAHPENRTDLHAF-EHLEITRGRTKAHGAFSLAYYSLHITSLG———-LRSLKETSDGDYITSGHKHLC YANT IHHKKL —
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net.  GCRHFASCSACLSAPPFYOCGHCHDKCYRSEECLSGTHTAATCI PATYKYFPHSAPLEGGTRLTICGHDFGFRRHHKFDLKKTRYLLGHESCTL TLSESTH-HTLKCTYGPANMKHFHHSTITSHGHGTT
PDGF-R-beta ——-—-ROLKRCPRELPPTLLGHSSEEESOLETHYTYHEEEQEFEVYSTLRLOHYDRPLSY--RCTLRHAYGODTOEYIVYPHSLPFKYVYISAILALYYLTIISLIILTHLHOKKPRYEIRHKYIESYSSD
erbB-4 FSTINORTVIRDNRKAENC TREGHYCHHLCSSDGCHGPGPDOCLSCRRFSRGRICTESCHLYDGEFREFENGSICYECDPQCEKHEDGLL TCHGPGPDHNC TKCSHFKDGPHNCYEKCPDGLOGANS—

EGFR -—--FGTSGOKTKITSHRGENSCKATGOYCHALCSPEGCHGPEPROCYSCRHYSRGRECYDKCHLLEGEPREFYEHNSECIOCHPECLPOARNI-TCTGRGPDHCIOCAHY IDGPHCYKTCPAGYHGENHT
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net.  AYSTFSYVYDPYITSISPKYGPHAGGTLLTLTGHYLHSGHSRHISIGGKTCTLKSYSHSTILECYTPAATTSTEFAYKLKIDLANRETSIFSYREDPTYYETHPTKSFISTHHKEPLHIYSFLFCFASGGST

PDGF-R-beta G-HEYIYYDPHOLPYDSTHELPRDOLYLGRTLGSGAFGOYYEATAHGLSHSQATHKYAYKHLKSTARSSEKOALHS——~ELKIHSHLGPHLHYYHLLGACTKGG-—PIYITTEYCRYGDLYDYLHRHKHT

erbB-4 FIFKYADPDRECHPCHPHCTOGCHGP TSHDCIYYPHTGHSTLPOHARTPLIAAGYIGGLFILVIVGLTFAYYVRRK. SIKKKRALRRFL—ETELVEPLTPSGTAPHOAOLRIL KETELKRYKYLGSGA

EGFR  LYHKYADAGHYCHLCHPHCTYGCTGPGLEGC---PTHG— PKIPSIATGHYGALLLLLYYALGIGLFHRRR: HIYRKRTLRRLLOERELYEPLTPSGEAPHOALLRTILKETEFKKIKVLGSGA
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net  ITGYGKHLHSYSYPRHYINYHERGRHF TYACOHRSHSELICCTTPSLOOLHLOLPLKTKAFFHLDGILSKYFDLIYYHNPYFKPFEKPYHISHGHNENYLEIKGNDIDPEAYKGEYLKYGHKSCENIHLHS
PDGF-R-beta FLOHHSDKRRPPSAELYSHALPYGLPLPSHYSLTGESDGGYHDHSKDESYDYYPHLDHKGDYKYADTESSHYHAPYDHYVYPSAPERTCRATLINESPYLSYHDLYGFSYAYANGHEFLASKHCYHRDLAR
erbB-4 FGT¥YKGIHYPEGETY-—-KIPYAIKILHETTGPKANYEFHDEAL IHASHDOHPHLYRLLGYCLSPTIOLYTOLHPHGCLLEYYHEHKDH- —IGSOLLLHHCYOTAKGHHYLEERRLYHRDLAR

EGFR FGTYYKGLHIPEGEKY---KIPYAIKELREATSPKANKEILDEAYYHASYDHPHYCRLLGICLTSTYALITALHPFGCLLDYVREHKDH —IGSAYLLHHCYATAKGHHYLEDRRLYHRDLAR
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net EHVLETUPNDLLKLNSELNIENKQHISSTVLEKUIUQPDQNFTELIHEVVSISTHLLLLLEFFLHLKKRKQIKDLESELVRYDHRVHTPHLDRLUSHRSVSPTTEHVSNESVDYRHTFPEDQFPNSSQNE
PDGF-R-beta RHYLICEGKLYKICDFGLARDIHRDSHYISKGSTFLPLKHHAPESIFHSLYTTLSDYHSFGILLH. EIFTLGGT--PYPE---LPHHEOF YHRIKRGYRHAOPAHASDE IYETHOKCHEEKFEIRP
erbB=4 RHYLYKSPHHYKITOFGLARLLEGDEKEYHADGGKHP IKHAALECTHYRKF THOSDYHSYGYTIH. ~ELHTFGGK==PYDG=-==-IPTRE=IPDLL EKGERL POPPTCTIDVYHVYHVKCHHIDADSRP

EGFR  RNYLYKTPOHYKITDFGLAKLLGAEEKEYHAEGGKYPIKHHALESILHRIYTHOSDYHSYGYTYH. LHTFGSK—-PYDG-—-IPASE-ISSILEKGERLPOPPICTIDY YHIHYKCHHIDADSRP
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net.  SCROVOYPLTDASPILTSGDSDISSPLLOHNTYHIDLSALHPELYOAYQHYYIGPSSLIVHFNEYIGRGHFGCYYHGTLLDHDGKKIHCAYKSLHRITDIGEYSOFL TEGITHKDFSHPHVYLSLLGICLRS
PDGF-R-beta PFSOLYLLLERLLGEGYKKKYQOYDEEFLRSDHPATLRSOARL PG--FHGLRSPLDTSSYL Y TAYQPNEGDNDYIIPLPDPKPEVADEGPLEGSPSLASSTLHEYHTSSTISCD SPLEPODEP
KFKELAREF SRHARDPURYLVIOGDDR-HKLPSPHDSKFFOHLLD- OGVSYPYRA
KFRELTTEFSKHARDPORYL YIOGDER-HHL PSPTOSHFYRAL HD— YLIPOQGFFSSPS-TSRTPLLSSLSATSHNSTYACTORMGLO:
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net  EGSPLVYLPYHKHGDLRHFIRNETHHPTYKDLIGF GLOYAKAHKYLASKKFYHRDLAARNCHLDEKF TYKYADFGLARDHYDKEYYS-YHNKTGAKLPYKHHALESLOTOKF TTKSDYHSFGYYLHELHT
PDGF-R-beta EPEPOLELAYEPEPELEOLPDSGC—— ~PAPRAEAEDSFL
erbB-4 PTSTIPEHPUHQGHTHEIFDDSCCNGTLRKPVHPHVQEDSSTQRVSHDPTVFHPERSPRGELDEEGYNTPHRDKFKQEVLNPVEENPFVSRRKNGDLQHLDNFEVHNHSNGPPKHEDEYUNEPLYLNTFH
EGFR PIKEDSFLORYSSDPT GALTEDSIDDTFLPYP--EYIHOS: YPKRPAGSYO-——HPYYHHOPLHPAPSROPHYQDP:
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net.  RGAPPYPDYHTFDITYYLLOGRRLLOPEYCPDPLYEYHLKCHHPKAEHRPSFSELYSRISATFSTFIGEHYVHYHATYVHYKCYAPYPSLL SSEDHADDEVYDTRPASFHETS
PDGF-R-beta
erbB-4  HTLGKAEYLKHHIL SHPEKAKKAFDHPDYHHHSLPP-RSTLOHPDY-LOEYSTKYFYKONGRIRPTYAENPEYL SEFSLKPGTYLPPPPYRHRHNTVY
EGFR  TAYGNPEYLHT--—YOPTCYNSTFDSPAHMAOKGSH-OISLDNPDY-00DFF PKEA-KPNGIFKGSTAENAEYLRYAPOSSEFIGA
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Kinase domans
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Docking and Y phosphorylation sites
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Structure

Jennifer Stamoset al. J. Biol. Chem., Vol. 277, | ssue 48, 46265-
46272, November 29, 2002




* Thetotal sequence alignment showed
almost no similarity

he alignment of the kinase domains of the
receptors did show a high similarity

 We also looked If there are similarities
between the docking sites of the receptors




Conclusions

Multiple alignments of full length sequencesis
less informative than sequences of subdomains.

Receptor tyrosine kinases share similar topology.

ErbB family does not require phosphorylation of
active site loop for full activation.

Despite the remarkable differences in the kinase
domain structure, they perform the same action.

Different Bioinformatics tools give different
results.
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