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1. RECEPTOR TYROSINE KINASES """

Key regulators of normal cellular processes
Critical role in the development of cancer
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2. EGFR FAMILY
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4. EGFR FAMILY AND DISEASE

Aberrant signalling by ErbB receptors is associated with human disease, specially with
different types of cancer:

BOOOO

Gene Malignancy Alteration
EGFR Breast cancer Gene amplification
Glioblastoma multiforme Extracellular domain deletions and mutations
Gene amplification
Non-small cell lung cancer Kinase domain mutations
Others Gene amplification
Her2/ErbB2 Breast cancer Gene amplification
Non-small cell lung cancer Kinase domain mutations
ErbB4 Multiple Kinase domain mutations




5. EGFR RECEPTOR (ErbB1) . moooo
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6. EGFR EXTRACELLULARDOMAIN """

ID 3NJP
Resolution 33A
Domainll

622 residues
68,699.3 Da

Domain iV

Ligand (EGF)




EGFR STRUCTURE
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a MSA and Phylogeny



1. SCOP CLASSIFICATION Omooo

Domains | and Il

Domains Il and IV

Class Alpha and beta proteins (a/b)

Fold Leucine-rich repeat, LRR
(right-handed beta-alpha superhelix)

) L domain-like
Superfamlly (less regular structure consisting of variable

Class Small proteins
Knottins
Fold (disulfide-bound fold, contains beta hairpin with

two adjacent disulfides)

Superfamily |Growth factor receptor domain

repeats)
Family L domain
Protein EGF receptor extracellular domain

Species Homo sapiens

Family Growth factor receptor domain
Protein EGF receptor Cys-rich domains
Species Homo sapiens




2. DOMAINS 1 and Il Omooo




3.DOMAINS Il and IV Omooo




4. MSA and PHYLOGENY —mEEE

r
e Human
BLAST —F
e Mouse
» Selection of UNIPROT sequences from < e Chick
e Drosophila
PSSM P
e Bee
.
351 361 371 381 391
Consensus gmdvNPEGKY s fGATCVKkkC P-nyvvitDhG sCVRsCppDk yeveeeg-rk
Conservation
EGFR_LHUMAN CMDVNPEGKY SFGATCVKKC PRNYVVTDH SCVRACGADS YEMEEDGVRK
EGFR_MOUSE QMDVNPEGKY SFGATCVKKC RNYVVTDH SCVRACGPDY YEVEEDG IRK
EGFR_ CHCK QMDVNPEGKY SFGATCVREC PHNYVVTDH SCVRSCNTDT YEVEENGVRK
EGFR_DROSO VLE TNPEGKY AYGATCVKEC -GHLLRDN ACVRSCPQDK MDKGGE- - - -
EGFRBEE  SWEPNPDGKY AYGATCVRRC P-EHLLKDNG ACVRSCPPKK KALNGE- - - -
, EGFR_BEE
- ' EGFR_DROSO
EGFR_CHICK
EGFR_MOUSE

EGFR_HUMAN



LIGAN DS STRUCTURE

SCOPE + EGF structure

° EGF MSA and phylogeny

TGF-a structure 0 TGFA-o MSA and phylogeny

EREG structure ° EREG MSA and phylogeny

0 Ligands superimposition




1.1SCOP CLASSIFICATION

Epidermal growth factor (EGF)

Class

Small proteins

Fold

Knottins
(disulfide-bound fold, contains beta hairpin with two adjacent disulfides)

Superfamily | EGF/laminin

Family

EGF type module

Protein

Epidermal growth factor (EGF)

Species

Homo sapiens

OOmOOo



1.2 EGF STRUCTURE oomoo

Cysteines and disulfide bonds

PDB: 3NJP



2. EGF MSA AND PHYLOGENY

BLAST —F
PSSM
51

Consensus GPaPFLIFSh
Conservation

EGF_CAT *EPFL I'FSH
EGF_DOG APFL I FSH
EGF_PIG APFLIFSH
EGF_HUMAN "APFLIFSH
EGF_MOUSE "APFLVFSQ
EGF_RAT "PRFLIFLQ

61

GnS | FR
SIFR
ISIFR
NS I FR
NS I FR
KS ISR
NS I FR

0—-r-rr

200000 =)
oommmo

71
GTNheQLVabD

TNYEQLVAD
TNHEQLVAD
TNHEQLVAD
TNYEQLVVD
TNHQQLVVD
TNHQQLVVD

» Selection of UNIPROT sequences from

81
AGvSViMDFH

VSV IMDFH
VSVIMDFH
ISVLMDFH
VSVIMDFH
ISADMD | H
VSVVMDFH

>>>>>>

A
e o o o o o

OOmOOo

Human
Pig
Dog
Cat

Rat
Mouse

.

1
YnkERi YWVD

YYKERLYWVD
YNKERIYWVD
YNEERIYWVD
YNEKRIYWVD
YKKERLYWVD
YKEERLYWVD

EGF RAT
EGF MOUSE
EGF HUMAN
EGF PIG

EGF DOG
EGF CAT



3. TGF-a STRUCTURE oomoo

Cysteines and disulfide bonds

PDB: IMOX



4. TGF-a MSA AND PHYLOGENY nomoo

r
7 e Human
BLAST 7 )
e Pig
» Selection of UNIPROT sequences from < e Sheep
e Rabbit
PSSM
e Mouse
.
51 61 71 81 91
Consensus HTQfCFHGTC RFLVQEeKPA CVCHSGYVGa RCEHADLLAYV VAASQKKQA I
Conservation
TGFA_RAT HTQYCFHGTC RFLVQEEKPA CVCHSGYVGYV RCEHADLLAYV VAASQKKQA |
TGFA_MOUSE HTQYCFHGTC RFLVQEEKPA CVCHSGYVGV RCEHADLLAYV VAASQKKQA |
TGFA_PIG HSQFCFHGTC RFLVQEDKPA CVCHSGYVGA RCEHADLLAYV VAASQKKQA |
TGFA_LHUMAN HTQFCFHGTC RFLVQEDKPA CVCHSGYVGA RCEHADLLAYV VAASQKKQA |
TGFA_SHEEP HTQFCFHGTC RFLLQEEKPA CVCHSGYVGA RCEHADLLAYV VAASQKKQA |
TGFARABIT HTOQFCFHGTC RFLVQEDKPA CVCHSGYVGA RCEHADLLA- -« ..
TGFA RABBIT
I TGFA MOUSE
= L TGFA RAT
TGFA HUMAN
E3) TGFA PIG

: TGFA SHEEP




5. EREG STRUCTURE

EREG: PURPLE

Cysteines and disulfide bonds

OOmOOo

PDB: 5WB7



6. EREG MSA AND PHYLOGENY
(e« Human
7 e Chimpanzee
7 e Pig
» Selection of UNIPROT sequences from < e Cat
e Rat
e Mouse
_ ® Chick
51 61 71 81 91
Consensus LVQtEDnPRYV AQVs I TKCsS DMnGYCLHGQ ClYLVDMsen YCRCEVGYTG
Conservation
EREG_MOUSE L VOMEDDFRYV C 1T DMDGYCLHGQ CIYLVDMREK FCRCEVGYT
EREG_RAT LVQMEDDPRYV Al 1T DMDGYCLHGH CIYLVDMSEK YCRCEVGY T
EREG_HUMAN LVOTEDNFRV A ( SIT DMNGYCLHGQ CIYLVDM N YCRCEVGYT
EREG_CHIMP LVQTEDNPRYV AQVS | T DMNGYCLHGAQ clyLvbMmsan YCRCEMGY'T
EREG_CAT LVQTEDNPRYV AQVS I T DMNGFCLHGQ ClYLVDMS E\‘ YCRCEVGYT
EREG_PIG LV”TED\”‘«J RV AQVS | T SS DMNGYCLHGAQ CIYLVDMSEN YCRCEVGQY T
EREG_CHICK LVQTEN RV AQVGITRCK EMKDYCFHGQ CVYIVDLDEH YCRCDVGFS
EREG CHICK
EREG PIG
EREG CAT
EREG RAT
EREG MOUSE
EREG CHIMP

EREG HUMAN



7. LIGANDS SUPERIMPOSITION nomoo

EGF + TGF-a + Epiregulin — Superimposition

PDB: 3NJP, IMOX, 3WB7



7. LIGANDS SUPERIMPOSITION

OOmOOo

Score

8.34

RMSD

1.27

Len

48

nfit

42




7. LIGANDS SUPERIMPOSITION DEmoo
Disulphide bonds

1 11 21
Consensus - - - - - kCps - hhg-yCIH-G gCiylvamdk
Conservation B m bl B | - —
EGF - - - - - EICIPLS HDG-YCLHDG V YO EIATE DIK
TGF-A VSHFNDPD- SHTQFCFH- G TRFLVQEDK
EREG --SITK|ICSSD MNG-YCLH-G QCJlYLVDMSQ



7. LIGANDS SUPERIMPOSITION DEmoo
Disulphide bonds

hhg-yCIH-G gCiylvamdk yaCrChvGYi

- .
HDG-Y|ICLHDG VCMY IEALDK YAICINCVVGY I
SHTQF|C|IFH - G TCRFLVQEDK PAICIVCHSGYV
MNG-Y|ICILH-G QCIYLVDMSQ NY|CIRCEVGYT



7. LIGANDS SUPERIMPOSITION nomoo

Disulphide bonds

yaCrChvGyYi GaRCehadl -
B
YACNCIVVGY I
PACV|ICHSGYYV
NYCRICEVGY T

H e

GER[CIQYRDL

GAR|CEHADL
L

K
L
GVR|ICEHFFL -



DIMERIZATION AND
INTERACTIONS

] [ ] N ]

o Autoinhibited monomeric conformation °

Dimerization

° Symmetrical vs Asymmetrical dimerization

Symmetrical

Asymmetrical




1. AUTOINHIBITED MONOMERIC CONFORMATION HHH®O
EGFR-EGF

EGB-binding at
low pH conditions

EGFR DI: OCHRE
EGFR DII: BLUE

EGFR DIV: GREEN
PDB: 1NQL



1. AUTOINHIBITED MONOMERIC CONFORMATION
Tethered dimerization arm

EGFR-EGF SURFACE

EGFR DI: OCHRE
EGFR DII: BLUE

EGER DIV: GREEN | PDB: 1NQL



1. AUTOINHIBITED MONOMERIC CONFORMATION ooomo
Tethered dimerization arm

! 341
Consensus PImIYNPTTY
Conservation =N
EGFR_HUMAN PLML|YINPTTY
EGFR_MOUSE PLMLIYINPTTY
EGFR_CHICK PLVLIYINPTTY
EGFR_DROSO PMRK|YINPTTY
EGFR_BEE PMQKLYINPTTY
] 671
Consensus Hy iDGPHCVk
Conservation

L
EGFR_HUMAN HY IIDGPHCVK
EGFR_MOUSE HY IIDGPHCVK

Egig-g;'ggo HF I[DGPHCVK
— HVRDIGQHCVS
EGFR_BEE HARDIGP FCV P
. 7M1

Consensus -dtlvWkYad

Conservation i —

EGFR_HUMAN -NTLVWKYAD

EGFR_MOUSE -NTLVWKIYAD

EGFR DII: BLUE EGFR_CHICK -DTLVWKIYAD
EGFR DIV: GREEN EGFR_DROSO PDGY FWE|YVH

EGFR_BEE PDGYYY|EWVS PDB: 1NQL



2. DIMERIZATION OOoCOmO

Tethered Monomeric Dimeric
dimerization arm conformation conformation

EGFR DI: OCHRE

EGFR DIl: BLUE @it e tiar _ -
change 1 Dimerization

EGFR DIV: GREEN

PDB: 1NQL, 3NJP



OoOocOmOo

3. SYMMETRICAL VS ASYMMETRICAL DIMERIZATION

-EREG

asymmetrical

symmetrical

PDB: IMOX

PDB: 5WB7



-EREG -
asymmetrical symmetrical

PDB: 5WB7 PDB: IMOX Data: STAMP



31. SYMMETRICAL DIMERIZATION "¢

Receptor-Receptor interactions: DOMAIN Il - DOMAIN li

321 331 341
Consensus SDC I aCk k[F]|r DeAtCKdtCP PImIYNPTTY
Conservation
EGFR_HUMAN SDCLVCRK|FR DEATCKDTCP PLMLYNPTTY
EGFR_MOUSE SDCLVCQK|FJQ DEATCKDTCP S LMLYNPTTY
EGFR_CHICK SDCLACRK|FR DDATCKDTCP PLVLYNPTTY
Egig_ggé)so KDCIACKN|F[F DEAVSKEECP MRKYNP TTY
L SDCIACKNI|FIF DDGVCTQECP SMQKYNPTTY
361 371 381
Consensus s[flafA]ltrcvkkc P-nfylvvibDhG scvVv CppDk
Conservation
EGFR_HUMAN s|FlclaAlrcvkkec PRNYlVV TDH scVRRCGADS
EGFR_MOUSE slFlelalrcvkke PRNY|lVV TDHC scv CGPDY
EGFR_CHICK s|FlclAlrcvREC PHMY[VVTDHG sScV CNTDT
EGFR_DROSO AlvjelaAlrcvkEC P -gHLLRDN ACV CPQDK
EGFR_BEE A alrcvRRC P-ElL LKDN ACV CPPKK

EGFR DIl_: ORCHID
EGFR DIl : PURPLE

PDB: 3NJP



31. SYMMETRICAL DIMERIZATION "¢

Receptor-Receptor interactions: DOMAIN Il - DOMAIN li

341 -
Consensus PImI[YINPTT|Y
Conservation
EGFR_HUMAN PLMLIYINPTTI|Y
EGFR_MOUSE PLMLIYINPTT|Y
EGFR_CHICK PLVLJY N PTTI|Y
EGFR_DROSO PMRKIYINP TT|Y
EGFR_BEE PMQK|YINP T TLY]

’ Consensus 2l
Cohservaiion gmdvNPEGKY
EGFR_ HUMAN - (o) 'V NP E GK Y
EGFR_MOUSE
QMDVNPEGKY
EGFR_CHICK S
QMDVNPEGKY
EGFR_DROSO
EGFR BEE VILETNPEGKY
= EWEPNPDiiKY
381
Consensus —
Conservation sICVIRIsCppDk
EGIFRFiH SICIVIRAICGADS
EGFR_MOUSE £
SICIVIRIAICGPDY
EGFR_CHICK S
SICVIRSCNTDT
EGFR_DROSO S
AC|VIRIS[ICP QDK
EGFR_BEE e
EGFR DIIR: ORCHID P

EGFR DIl : PURPLE
PDB: 3NJP



3.1.SYMMETRICAL DIMERIZATIO noomo

EGF binding

P ///’ o

EGFR DI: OCHRE
EGFR DII: BLUE

EGFR DIV: GREEN
PDB: 3NJP



3.1. SYMMETRICAL DIMERIZATION Doomo
EGF binding: S1 Hydrogen bonds - DOMAIN |

101 m

Consensus vCqGTsnkLt q fEdHf |
Conservation i

EGFR.HUMAN VCOGCTSNKLT QL FEDHFL
EGFR_ MOUSE VCQGTSNRLT |QlL FEDHFL
EGFR.CHICK VCQGTNNKLT |QLGHVEDHFT
EGFR.DROSO | C 1 CTKSRLS |VPSNKEHHYR
EGFBIBEE == - ol o

1011
Consensus avDrYacCNCV
Conservation B e
EGF CAT AVDRYACINICN
EGE DOG AVDRYACINICV
EGF PIG AVDSYACNCNV
EGE HUMAN ALDKYACNCV

EGF MOUSE SLDSYTCNCV
EGF_RAT SVDRYVCNICV

EGFR DI: OCHRE




OoOocOmOo

3.1. SYMMETRICAL DIMERIZATION

EGF binding S1: Hydrophobic contacts - DOMAIN |

) \\g”“'!!

101

m

121

141

Consensus vCqgGTsnkL|t glgtriEdH T sLgrmynNCe vVIigNLeiTy vgr-NyDLsF

Conservation

EGFR_ HUMAN VCQGTSNKL|T QLEGIFFEDHEL SLQRMFNNCE VVLGNLE I T|Y VQR-NYDLSF

EGFR_ MOUSE VCQGTSNRL|T QEGIFEEDHEL SLQRMYNNCE VVLGNLE I T|Y VQR-NYDLSF

EGFR CHICK VCQGTNNKL|T QLGHVEDHFT SLQRMYNNCE VVLSNLE I T|Y VEH-NRDLTF

EGFR.DROSO ICIGTKSHLI|S VPSNKEHHYR NLRDRYTNCT YVDGNLKLTW LPNENLDLSF

EGFR BEE - - - - - - - =75 - - - - - oo e oo oo - oo e e oo - e s - oo e e e e e e -
151 161 171 181 191

Consensus LktlqEVaGY vilalntVer iplenLQIl IR Gn-lyensya lavilsny-tn

Conservation

EGFR_ HUMAN LK T IQEVAGY VLIALNTVER IPLENLQI IR GNMYYENSYA LAVILENYDAN

EGFR MOUSE LK T IQEVAGY VLIALNTVER IPLENLQI IR GNALYENTYA LAIILENYGTN

EGFRCHICK LKTIQEVAGY VLIALNMVDYV IPLENLQI IR GNVLYDNSFA LAVILENYHMN

EGFR DROSO LDN IREVTGY ILISHVDVKK VVFPKLQI IR GRTLFSLSVE EEKYALFVT -

EGFRBEE - - - - - - - - - - - - - - - - - - - oo - oo oo oo oo oo oo oo oo - - - - -

1001 1011

Consensus LygGVCMY IE alvDrYaCNCV

Conservation [l -l e

EGF_CAT LYNGVCMY I[E AVDRYACNCYV

EGF_DOG LYNGVCMY II[E AVDRYACNCYV

EGF_PIG LHGGVCMY II[E AVIDSYACNCYV

EGF_ HUMAN LHDGVCM|Y IIE ALDKYACNCV

EGF_ MOUSE LNGGVCMHIIE SILDSYTCNCV

EGF_RAT LNGGVCMYVIE SIVDRYVCNCYV

PDB: 3NJP



3.1.SYMMETRICAL DIMERIZATION  ~-%"¢
EGF binding S2: Salt bridge - DOMAIN III

451

Consensus FsCdqftyt-
Conservation | Sl

EGFR_.HUMAN FRCDSFTHT -
EGFR_MOUSE FKCDSFTRT -
EGFRCHICK FLCDAFTKT -
EGFR_.DROSO FS©C FQDVYAN
EGFR_BEE FQGFQHVYRN

1021

Consensus fGYVGERCQN
Conservation : |

EGF _CAT FGYVGERICQH
EGE DOG FGYVGERCQH
EGF PIG FGCYVGERICQH
EGF HUMAN VGY IGERCQY
EGF MOUSE | GCYSGDRCQT
EGF_RAT IGY I GERICQH

PDB: 3NJP




31. SYMMETRICAL DIMERIZATION "¢

EGF binding S2: Hydrophobic contacts - DOMAIN I

< 441 451
Consensus sGdlhIvaa FsGdgftyt-
Conservaton [ | H Elaw
EGFR_HUMAN SGDLHILFVA FRG DCFTHT-
EGFR MOUSE SGDLHILFVA FKGDSFTRT -
EGFR CHICK NGDVSILFVIA FLGDAFTKT -
EGFR.DROSO DGNIRILDQT FSGFQDVYAN
EGFR_BEE EGSITILOQIS FQ-C;FC!HVYRN

991 1001
Consensus eCPpSyDGYC |[LygGVCMYIE
Conservation g Ll |
EGF_CAT ECPPSYDG|YC |LYNGVCMY IE
EGF DOG ECPSSYDG|YC |LYNGVCMY IE
EGF_PIG ECPPSHDG|lYC |LHGGVCMY IE
EGF HUMAN ECPLSHDG|YC ||LHDGVCMY | E
EGF_ MOUSE GCPSSYDG|YC :|LNGGVCMH I E
EGF_RAT 3CPPSYDGlYC |LINGGVCMYVE

PDB: 3NJP




OoOocOmOo

3.1. S SYMMETRICAL DIMERIZATION
EGF binding S3: Hydrogen bonds - DOMAIN II

. 491
Consensus QawpdnftdL
Conservation =
EGFR_ HUMAN QAWFENRTDL
EGFR_MOUSE OQOAWFPDNWTDL
EGFR_CHICK QAWPDNATDL
EGFR DROSO EGCTHFQFRNL
EGFR_BEE QGDHKDFKNL

1021 1031
Consensus fGYVGERC|Qh DLkKwWELRH
Conservation . . : ‘
EGF CAT FGYVGERCIQH DLK-WELRH
EGF_DOG FGYVGERCIQH DLK-WELRH
EGF PIG FGYVGERC|IQH DLKWWELRH
EGF HUMAN V&Y | ERC|QlY DLKWWELRH
EGF MOUSE | YSGDRCIQIT DLRWWELRH
EGF_RAT IGY | GERC|QH DLRWWKLRH

PDB: 3NJP



31. SYMMETRICAL DIMERIZATION "¢

EGF binding S3: Hydrophobic contacts - DOMAIN I

&

511 541

A
m
—
o
Yl
‘ —
(0]
JJ
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=
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Consensus
Conservation
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ARXAAAX
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—— 0~ |
zzrrrf
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B e wwuy
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Consensus R D
Conservation =
EGF_CAT R
EGF_DOG R
EGF_PIG R
R
R
R

8

r—r—r—r—r—r—g"
A 000000

EGF_HUMAN
EGF_MOUSE
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ERnEEe
;UD?'\'????XE
=S=3= |
AMMMmMMmm
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PDB: 3NJP
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TGF-a binding

3.1. SYMMETRICAL DIMERIZATION

EGFR DII: BLUE

p
L
L
ad
O
M
(]
ad
L
)
L

PDB: TMOX



31. SYMMETRICAL DIMERIZATION "¢

TGF-a binding: Hydrogen bonds - DOMAIN |

101 pE 2
Consensus vCqGTsnkLt qlgtfEdHTf I
Conservation

EGFR HUMAN VCOG TS NKL T QLGTFEDHFL
EGFR_ MOUSE VCQGTSNRLT QLGTFEDHFL
EGFRCHICK VCQGTNNKLT |QLGHVEDHFT
EGFRDROSO ICI G TKSRLS V"SNKEHHYR
EGFRIBEE = = n = ninim mn et e
71
Consensus — [GlyCHSGYVGa
Conservation ,
TGFA_RAT CIVCHSGYVGV
TGFA_MOUSE C|VCHSGYVGYV
TGFA_PIG CIV/CHSGYVGA
TGFA_ HUMAN [ClVICHSGYVGA
TGFA SHEEP |C|VCHSGYVGA
TGFA_RABIT |CVCHSGYVGA

PDB: TMOX




31 SYMMETRICAL DIMERIZATION Doomo
TGF-a binding: Hydrogen bonds - DOMAIN |

101

Consensus vCqGTsnklL|t
Conservation

EGFR HUMAN VCOG TSNKL|T
EGFR_ MOUSE VCQGTSNRL|T
EGFR_ CHICK VCQGTNNK L|T
EGFR.DROSO ICI G TKSRL
EGFRBEE - - - - - - - - -|-

Consensus
Conservation
TGFA_RAT
TGFA_MOUSE
TGFA_PIG
TGFA_HUMAN
TGFA_SHEEP
TGFA_RABIT

oooooo@oX
< <K< << <K <
000000 O
M B0 UEFS DGR BN DGR Of 2 5
(GRORORGROGED] {7
P <

PDB: TMOX



3.1. SYMMETRICAL DIMERIZATION

OoOocOmOo

TGF -a bmdmg Hydrophoblc contacts - DOMAIN |

Consensus
Conservation
EGFR_HUMAN
EGFR_MOUSE
EGFR_CHICK
EGFR_DROSO
EGFR_BEE

181
Gn-lyensya

GNMY[Y[ENSYA
GNAL|YENTYA

GNVLIYIDNSFA

GRTL|FISILSVE

191

lavisny-tn

LAVLSN|YDAN
LAILSNYGTN
LAVLSNYHMN
EEKYALFVT -

22
V
Consensus
Conservation V
EGFR_HUMAN V
EGFR_MOUSE V
EGFR_CHICK V
EGFR_DROSO -
EGFR_BEE

Consensus R
Conservation

TGFA_RAT R
TGFA_MOUSE g
TGFA_PIG R
TGFA_HUMAN R
TGFA_SHEEP R
TGFA_RABIT R

> > > > >

PDB: TMOX




3.1. SYMMETRICAL DIMERIZATION

TGF-a binding: Hydrophobic contacts - DOMAIN |

Consensus
Conservation
EGFR_HUMAN
EGFR_MOUSE
EGFR_CHICK
EGFR_DROSO
EGFR_BEE

Consensus
Conservation
TGFA_RAT
TGFA_MOUSE
TGFA_PIG
TGFA_HUMAN
TGFA_SHEEP
TGFA_RABIT

« 131

U

()
>> > > > >

9]

19}

polssisslesisolies]  fiso)
o | (8o e p B g o p Ba 5| m
il ol ] el il o P
<r<<<<fl <
ODOOOOOM O
M mmmmmes m
OmOoOmmj

TR KRR X

OoOocOmOo

PDB: TMOX



3.1. SYMMETRICAL DIMERIZATION

TGF-a binding: Hydrophobic contacts - DOMAIN I

)

E15C

tc
f

PHE if : : /

-

451

Consensus Fsquftyt-
Conservation || |

EGFR_HUMAN F R C DS FTHT-
EGFR_ MOUSE FKGDS FTRT -
EGFR_CHICK FLGDAFTKT -
EGFR_DROSO FSGFQDVYAN
EGFR_BEE FQGFQHVYRN

51
Consensus HTQfCFHGTC
Conservation ol IR |
TGFA_RAT HTQYCFHGTC
TGFA MOUSE HTQYCFHGTC
TGFA_PIG HSQFCFHGTC
TGFA HUMAN HTQFCFHGTC
TGFA SHEEP HTQFCFHGTC
TGFA_RABIT HTQFCFHGTGC

OoOocOmOo

PDB: TMOX



3.1.SYMMETRICAL DIMERIZATION  ~-%"¢
TGF-a binding: Salt bridge - DOMAIN Il

.y
\ -} -

451
Consensus FsGdqftyt-
Conservation | .
EGFR HUMAN FRGDSFTHT -
EGFR_MOUSE FKGDSFTRT -
EGFRCHICK FLGDAFTKT -
EGFR_DROSO FSCFQDVYAN
EGFRBEE FQGFQHVYRN

51 84
Consensus HTQfCFHGTC RCEHADLLAYV
Conservation [l INNININNN NI
TGFA_RAT HTQYCQFHGTC |[RCEHADLLAYV
TGFA MOUSE HTQYCFHGTC [RCEHADLLAYV
TGFA_PIG HSQFOQFHGTC |[RCEHADLLAYV
TGFA HUMAN HTQFCFHGTC |[RCEHADLLAYV
TGFA SHEEP HTQFCFHGTC |[RCEHADLLAYV
TGFA RABIT HTQFCFHGTC [RCEHADLLA -

PDB: TMOX



31. SYMMETRICAL DIMERIZATION "¢

TGF-a binding: Hydrophobic contacts - DOMAIN I

y

< 421 441
Consensus k--1lsinAtN sGdihlLpva
Conservation — |} Bl B N -
EGFR_.HUMAN KDSLS INATN SGDLHILPVA
EGFR_.MOUSE KDTLS INATN SGDLHI|ILPRVA
EGFR_CHICK KGILSINATN NGDVS I LPVA
EGFR_DROSO - - - - - LHAGN DGNIRILDQT
EGFR BEE = - - - - - VHSGN EGSITILDQS
51 81
Consensus HTQfCFHGTC RCEHADLLAV
Conservaiion iR IS
TGFA RAT HTQYCFHGTC RCEHADLLAV
TGFA MOUSE HTQYCFHGTC RCOEHADLLAV
TGFA_PIG HSQFCFHGTC RCEHADLLAV
TGFA HUMAN HTQFCFHGTC RCOEHADLLAV
TGFA SHEEP HTQFCFHGTC RCEHADLLAV
TGFA RABIT HTQFCFHGTC RCEHADLLA -

PDB: TMOX



OoOocOmOo

3.1. SYMMETRICAL DIMERIZATION

TGF-a binding: Hydrophilic region - DOMAIN I

- 44 511

Consensus sGdihlLpva GRTkqhgqFs
Conservation B || : o
EGFR HUMAN SGDLH|ILPVA GRTKQHGQFS
EGFR_MOUSE SGDLHILPVA GRTKQHGQFS
EGFR CHICK NGDVSILPVA GRTKQHGQYS
EGFR.DROSO DCNIRILDQT  ~RQLMESMFA
EGFR_BEE EG IITILDQS GRTLTELFYEA
51 81
Consensus HTQfCFHGTC RCEHADLLAYV
Conservation -l
TGFA_RAT HTQYCFKHGTC RCHEHHADLLAYV
TGFA_ MOUSE HTQYCFKFHIGTC RCEHADLLAYV
TGFA_PIG HSQFCHRHGTC RCHHADLLAYV
TGFA HUMAN HTQFCFHGTC RCEHADLLAYV
TGFA SHEEP HTQFCFH/GTC RCEHADLLAYV
TGFA RABIT HTQFCFKHIGTC RCEHADLLA -

PDB: TMOX



3.1. SYMMETRICAL DIMERIZATION

TGF -a binding: Hydrophilic region - DOMAIN I

Consensus
Conservation
EGFR_HUMAN
EGFR_MOUSE
EGFR_CHICK
EGFR_DROSO
EGFR_BEE

7

—

Consensus
Conservation
TGFA_RAT
TGFA_MOUSE
TGFA_PIG
TGFA_HUMAN
TGFA_SHEEP

C
C
C
C
C
C
TGFA_RABIT ¢

. 491
QawpdnftdL

QAWPENRTDL

QAWPDNWTDL
QAWPDNATDL
EGTHPQFRNL
QGDHKDFKNL

VCHSGYVGa
VCHSGYNVNGYV
VCHSGYVGYV
VCHSGYVGA
VCHSGYVGA
VCHSGYVGA
VCHSGYVGA

11
GRquhgqu

GRTK/QH C QFS
GRTKQHGQFS
GRTKQHGQYS
CRQLMESMFA
GRTLTE-YFA

polsslssloslisolive] ool
O00000OMO
mmmmmmEsm
oo ol e i ooy Boo
S>> >
wluvlvlelvle) |v
| sl a3l sl mestll pid ey =
| sl 2] sl pstil il 2 I=:
>3 >
<< <<P <

PDB: TMOX

OoOocOmOo



3.1.SYMMETRICAL DIMERIZATION boomO
TGF-a binding: Hydrophobic pocket - DOMAIN lli

481 541

Consensus VKEITGFLI|I SdeV|IsgN

Conservation : ]

EGFR HUMAN VKE | TGFELL I SDGDV | I SC

EGFR MOUSE VKE ITGFLL I SDGDV I|I S N

EGFRCHICK VKE ISGFLL I SDGD I A | MKN

EGFR_.DROSO VKE | TGYLN I SSGSVV IQHN

EGFR_BEE LKEITGFLN|I YSGSIAILEN
511 521

CrtaarE GRTkqghgqFs LAVVkIsit

Conservation -

EGFR. HUMAN \‘RTKQH i QF|S -LAVVSLNIT

EGFR MOUSE R TKOHGOFS -LAVVGLNIT

EGFR_CH|CK GRTKQHGQY|S -LAVVNLKIQ

EGFR DROSO GRQLMESMFA ALAIVKSSLY

EGFR_BEE GRTL|TE|- Y| FA SLYVVIKTSLYV
81

Consensus RCEHADL/LAV

Conservation e

TGFA RAT RCEHADL|LAV

TGFA MOUSE RCEHADL|LAV

TGFA_PIG RCEHADL|LAV

TGFA_HUMAN RCEHAD L|LIAV

TGFA_SHEEP RCEHADL|LAV

TGFA_ RABIT RCEHADL|LIA -

PDB: TMOX




OoOocOmOo

3.1.SYMMETRICAL DIMERIZATION

TGF-a binding: C-terminal - DOMAIN | and lli

‘- sLgrmynNCe
Consensus | —
Conservation ’ - v
EGFR_HUMAN SLQRMFNNCE
EGFR_MOUSE SLQRMYNNCE

EGFRCHIck SLQRMYNNCE
EGFRDROSO NLRDRYTNCT
EGFR_BEE e e b
571
Consensus KtkiinNRne
Conservation e
EGFR_HUMAN KTK I ISNRGE
EGFR_MOUSE KT TK I IMNNRAE
EGFR_CHICK KTK I IQNRNK
EGFR_DROSO KVWVNENLRA
EGFR_BEE ESLLSNNRNE

81
Consensqs RCEHADLLAYV
Conservation [ 5

TGFA_RAT RCEF
TGFA_MOUSE R ¢
TGFA_PIG

EGFR DI: OCHRE

PDB: TMOX




3.2. ASYMMETRICAL DIMERIZATION "¢

EREG Binding

EGFR DII: BLUE

EGFR DIV: GREEN
EREG: PURPLE

PDB: 5WB7



3.2. ASYMMETRICAL DIMERIZATION %"

EREG Binding: Receptor-Receptor interactions

4

EGFRDIl:BLUE w4 WL ___d__

PDB: 5WB7



3.2. ASYMMETRICAL DIMERIZATION "¢

EREG Binding: Hydrogen Bonds - DOMAIN | (left)

101 111
Consensus vCqGTsnkLt qlgt fEdHTf I
Conservation
EGFR HUMAN VCOGTSNKL T QLGTFEDHFL
EGFR MOUSE VCQGTSNRL T QLGTFEDHFL
EGFR CHICK VCQGTNNKLT QLGHVEDHFT
EGFR DROSO IC I GTKSRLS V°"SNKEHHYR
EGFRBEE - - - - - - - = = - |-l- = = = = - - - -
91 —
Consensus YCRICEVGYTG
Conservation gt : : A
EREG MOUSE FCQRICEVG Y T
EREG_RAT YCR[CEVGYT
EREG HUMAN YCRICEVGYT
EREG CHIMP YCR|ICEVGYT
EREG_CAT YCR[CEVGYT
EREG PIG YQRICEVGYT
EREG CHICK YCR|ICDVGFS

EREG: PURPLE

PDB: 5WB7



3.2. ASYMMETRICAL DIMERIZATION "%~
EREG Binding: Hydrogen Bonds - DOMAIN | (left)

101 111
Consensus vCqGTs/nkLt glgtfEdHTf I
Conservation
EGFR_ HUMAN VCOG TSNKL T
EGFR_MOUSE VCQGTS|NRL T
EGFR CHICK VCQGTNNKLT QLGHVEDHFT
EGFRDROSO ICIGTKSRLS VPSNKEHHYR
EGFRBEE - - - - - -[-]- = = = = = - - - - - -

QLGTFEDHFL
QLG TFEFEDHEL

9

Consensus YCRCEVGVYTG
Conservation

EREG_ MOUSE FCRCEV i
EREG_RAT YCRCEV T
EREG HUMAN YCRCEVGYT
EREG CHIMP YCRCEVGVYT
EREG_CAT YCRCEVGVYT
EREG_PIG YCRCEV T
EREG CHICK YCRCDVGHS

EREG: PURPLE

PDB: 5WB7



3.2. ASYMMETRICAL DIMERIZATION "¢

EREG Binding: Hydrogen Bonds - DOMAIN I (right)

101 111
Consensus vCqGTsnkLt qlgt fEdHTf I
Conservation
EGFR HUMAN VCOG TSNKLT QLGTFEDHFL
EGFR MOUSE VCQGTSNRL T QLGTFEDHFL
EGFRCHICK VCQGTNNKLT QLGHVEDHFT
EGFRDROSO ICI G TKSRLS VPFSNKEHHYR
EGFRBEE - - - - - - - - - - |-]|- = = = = = - - -
91 —
Consensus YCRICEVGYTG
Conservation
EREG MOUSE FCRICEVGEYT
EREG_RAT YCRICEVGYT
EREG HUMAN YCRICEVGYT
EREG CHIMP YCR|ICEVGYT
EREG_CAT YCRICEVGYT
EREG _PIG YCRICEVGYT
EREG CHICK YCR|ICDVGFS

EREG: PURPLE

PDB: 5WB7



3.2. ASYMMETRICAL DIMERIZATION "¢

EREG Binding: Hydrogen Bonds - DOMAIN I (right)

101 111
Consensus vCqgGTs/nkLt gllgtfiEdH T |
Conservation

EGFR HUMAN VCQGTSINKLT QLGTFEDHFL
EGFR MOUSE VCQGTSINRLT QLGTFEDHFL
EGFRCHICK VCQGTNNKLT QLGHVEDHFT
EGFRDROSO ICIGTKSRLS VPSNKEHHYR
EGERIBEE - === ==lol oo . .o
91
Consensus YCRCEVGYTG
Conservation

EREG MOUSE FCRCEV
EREG_RAT YCRC
EREG_HUMAN YCRC
EREG CHIMP YCRC
EREG_CAT YCRC
EREG_PIG YCRC
EREG CHICK YCRC

ML L <Ll
- ———— -

EREG: PURPLE

PDB: 5WB7



3.2. ASYMMETRICAL DIMERIZATION “~--%-
EREG Binding: Salt bridge - DOMAIN Il (left)

451
Consensus FsGdqgqftyt-
Conservation
EGFR_ HUMAN FRGCDSF THT -
EGFR_MOUSE FKGDSFTRT -
EGFR CHICK FLGDAFTKT -
EGFR_DROSO FSTCFQDV YAN
EGFR_BEE FQGFQHVYRN

10/
Consensus VVRCEHFFLTYV
Conservation ' _
EREG MOUSE LIRICEHFFLTV
EREG_RAT LRCEHFFLTYV
EREG_HUMAN VIRCEHFFLTV
EREG CHIMP VIRCEHFFLTV
EREG_CAT VRICEHFFLTV
EREG_PIG VRCEHFFLTV
EREG CHICK VIRICVHSEL -V

EREG: PURPLE
PDB: 5WB7




3.2. ASYMMETRICAL DIMERIZATION """
EREG Binding: Salt bridge - DOMAIN Il (right)

Consensus FsGdgqgft
Conservation

EGFR_HUMAN FR ¢ D
EGFR_MOUSE F K
EGFR_CHICK F L
EGFR_DROSO F S
EGFR_BEE FQ

—
1

MmO O
<X<<AII| <

S F
S F
AF
QD
QH

<<-—-4--
0> -
221 1

10
Consensus v
Conservation
EREG MOUSE L
EREG_RAT L
EREG _HUMAN V
EREG CHIMP V
EREG CAT V
EREG _PIG V
EREG CHICK V

m
= i
M
M
=
=

SEEEEEE]EN
elelelelelele 9
S MMMIMmImIMm

o i o W e2lr wita i

' Uia x Pt [ [ 1 (Nem 5 Uen et | |

o i e i B i B

| goad) G mml il wedd vl

A e o s o
<<<<<<<@ll<

EREG: PURPLE
PDB: 5WB7




3.2. ASYMMETRICAL DIMERIZATION ~“—%"-
EREG Binding: Hydrogen Bonds - DOMAIN llI (left)

ee— 491

‘ Consensus QawpdnftdL
Conservation

EGFR_HUMAN QAWPENRTDL
EGFR_MOUSE QAWPDNWTDL
EGFR_ CHICK QAWPDNATDL
EGFR_ DROSO|[EGTHPQFRNL
EGFR_BEE QGDHKDFKNL

101

Consensus vVRCEHFIFLTYV
Conservation ' ‘ ' ;
EREG MOUSE LRCIEHFIFLTYV
EREG_RAT LRCIEHFIFLTYV
EREG HUMAN VR C|EHFIF LTV
EREG CHIMP VR CEHFIFLTYV
EREG_CAT VRCEHFIFLTYV
EREG_PIG VRCEHFIFLTYV
EREG CHICK VRCWVHHSIEL -V

EREG: PURPLE
PDB: 5WB7



3.2. ASYMMETRICAL DIMERIZATION %"

EREG Binding: Hydrogen Bonds - DOMAIN Il (right)

491
Consensus QawpdnftdL
Conservation |, Eep—
EGFR_ HUMAN QAWPENRTDL
EGFR_MOUSE QAWPDNWTDL
EGFR_CHICK QAWPDNATDL
EGFR_ DROSO|[EGTHPQFRNL
EGFR_BEE QGDHKDFKNL

101 —
Consensus VRCEHFIFLTV
Conservation Ve
EREG MOUSE LRCEHFIFLTV
EREG_RAT LRCEHFIFLTV
EREG HUMAN VR CIEHFIFLTYV
EREG CHIMP VRCEMHFIFLTV
EREG_CAT VRCEMHFIFLTV
EREG_PIG VRCEHFIFLTV
EREG CHICK VRCVHSIEL -V

EREG: PURPLE

PDB: 5WB7




CONCLUSION

The functions of EGFR, such as intracellular signalling, represent a predominant role in
many tissues.

Alterations in this protein have been reported to be responsible for several types of
human cancer

EGFR is a relatively big protein, and it is very conserved in the animal kingdom.

Its ligands are also conserved and present high structural similarities. However, its
binding can induce different receptor conformations, thus enabling variated cellular
responses.

_®0.6._06
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PEM QUESTIONS




1. Where is the EGFR tyrosine containing tail located?

a) Inthe transmembrane domain

b) Inthe N-terminal tail

c) Indomain Il of the extracellular portion
d) Inthe intracellular C-terminal tail

e) EGFR does not have a Tyr-containing tail

2. Which EGFR family member does not have any known ligand but still dimerizes?

a) Her3
b) EGFR
c) ErbB2
d) ErbB4

e) Allreceptors have a known ligand that they need for dimerization



3. Which domain of EGFR contains the dimerization arm?

a) Domainl

b) Domainli

c) Domainlil

d) DomainlV

e) EGFR does not dimerize

4. According to SCOP classification, which is the fold corresponding to domains | and Il of
the EGFR?

a) Leucine-rich repeat

b) Knottin

c) Greek key

d) Beta barrel

e) None of the above is true



5. How many disulfide bonds do EGFR ligands present intramolecularly?

a) 2
b) 8
c O
d 5
e) 3

6. EGF structure is divided into 3 loops. What does determine this division?

a) They have different conformation

b) They are determined by hydrogen bonds

c) The division corresponds to their function

d) They are determined by disulfide bonds

e) The researchers that first crystallized the receptor decided so



7. EGF binds to EGFR by 3 sites. These correspond to:

a) Site 1: the B-loop binds to the domain | of the receptor. Site 2: the A-loop binds to the domain Ill of
the receptor. Site 3: the C-loop binds to the domain Il of the receptor

b) Site 1: the C-loop binds to the domain | of the receptor. Site 2: the A-loop binds to the domain Il of
the receptor. Site 3: the B-loop binds to the domain lll of the receptor

c) Site 1:the A-loop binds to the domain | of the receptor. Site 2: the A-loop binds to the domain Il of
the receptor. Site 3: the B-loop binds to the domain lll of the receptor

d) Site 1: the B-loop binds to the domain | of the receptor. Site 2: the A-loop binds to the domain Il of
the receptor. Site 3: the C-loop binds to the domain Il of the receptor

e) None of the above

8. Which are the domains involved in the tethered dimerization arm, which inhibits
dimerization following EGF binding?

a) Domainland Domainli
b) Domain lll and Domain IV
c) Domain Il and Domain lil
d) Domainll and domain IV
e) Domain lll and domainV



9. EGF binding is found to induce an inhibited monomeric form of the receptor due to:

a) Temperatures below 0° C
b) Low pH conditions

c) High pH conditions

d) Neutral pH conditions

e) Temperatures above 100° C

10. Which ligand of EGFR induces asymmetric dimerization?

a) TGF-alpha

b) EGF

c) EREG

d) All of the above

e) None of the above
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EXTRA SLIDES




1. EGFR MSA

Consensus
Conservation
EGFR_HUMAN
EGFR_MOUSE - - - - - - - - - -
EGFR_CHICK
EGFR_DROSO MLLRRRN C
EGFR_BEE

Consensus
Conservation
EGFR_HUMAN
EGFR_.MOUSE - - - - - - - - - -
EGFR_CHICK - - - - - - - MGV
EGFR_DROSO RDRDRFLYRS
EGFR_BEE

101
Consensus vCqgGTsnkLt
Conservation
EGFR_HUMAN V C ¢ SNKL
EGFR_MOUSE V C C SNRL
EGFR_CHICK V C ¢ NNKL
EGFR_DROSO | C | KSRLE
EGFRBEE - - - - - - - - - -
151
Consensus LktlgEVaGyY
Conservation
EGFR HUMAN LK T | QEVA
EGFR.IMOUSE LK T | QEVA
EGFR CHICK LKTIQEVA
EGFR_.DROSO LDN | REV Y
EGFRBEE - - - = = = = - - =
201
Consensus -tg-lrelLpm
Conservation
EGFR_HUMAN K -LKELPM
EGFR_MOUSE R -LRELPM
EGFR.CHICK KTQGLRELPM
EGFR_.DROSO - YSKMYTLE |

EGFR_BEE

61
---mrpsgta

-=-MR
MR TA
RSPLSASGPR
SSAQNRQR

TA

111
qlgtfEdHTf I

161

rnLgeilLnGa

RNLQE I LHGA
RNLQE ILIGA
KRLSEILN

DLRDVLNGQ

7

121
sLgrmynNCe

SLQRMFNNCE

SLQRMYNNCE
SLQRMYNNCE
NLRDRYTNCT
171

iplenLQl IR
IPLENLQI IR
IPLENLQI IR
BEMSEINISQAINISR
VVFPKLQI IR
221

VrfsNNpnLC
VRFSN ALC
VRFSN ILC
VKISN KLC
VGFHNNYNLC
--MYNNYNLC

81
lcaa--alEe
LCPASRALEE
LCAA ALEE
VALCSAVEE
NMTILPTSLED
131
vVIigNLei Ty
VVL LE Y
VVLGNLEITY
VVLSNLEITY
YVDGNLKLTW
181
Gn-lyensya
NMYYENSYA
ALYENTY
VLYDNSFA
RTLFSLSVE
231
nmrTI1qWrd|I
NVES | QWRD |
{MDT | QWRD |
NMDTVLWND I
HMRT I QWSE |
HIRTINWEE I

o1
Keosaoaana K
Ranoanaaa K
KETRTRT R K
Aommonm=s K

141

vgqr-NyDLsF
VQR-NYDLSF
VQR-NYDLSF
VEH-NRDLTF
LPNENLDLSF
191

lavisny-tn
LAVLSNYDA
LAILS i
LAVLSNYHM

EEKYALFVT -

241
vsn-sfmyny

VSS-DFLSNM
VQN-VFMSNM
IDT-SRKFPL

Vv DAY -Y
| SAMYSY

SN



1. EGFR MSA

Consensus syDFgshess
Conservation

EGFR_ HUMAN SMD FQNH LGS
EGFR_MOUSE SMDLQSHPSS
EGFR CHICK VLDFASNLSS
EGFR_.DROSO NYDFTAFERE
EGFR_BEE VYNFTSPERA

301

Consensus psPsdCCHnq
Conservation

EGFR_.HUMAN KSP SDCCHNOQ
EGFR_MOUSE RSPSDCCHNQ

EGFR_CHICK KVPSDCCHNQ
EGFR_DROSO "KPRECCHLF
EGFR_BEE NPRECCHLF
351
Consensus gmdvNPEGKY
Conservation
EGFR_HUMAN QCMDVNPEGKY
EGFR_MOUSE QMDVNPEGKY
EGFR_CHICK QMDVNPEGKY
EGFR_DROSO VLE TNPEGKY
EGFR_BEE SWEPNPDGKY
401
Consensus CkkCdGPCpK
Conservation
EGFR_HUMAN CKKCE >CRK
EGFR_MOUSE CKKCD CRK
EGFR_CHICK CKKCDGLCSK
EGFR_DROSO CVPCNGPCPK
EGFR_BEE CVPCD CPK
451
Consensus FsGdqftyt-
Conservation
EGFR_HUMAN FRCDSF THT -
EGFR_MOUSE FKGDSFTRT -
EGFR_ CHICK FLGDAFTKT -
EGFR_DROSO FSC-FQDV YAN

EGFR_BEE FQGFQHVYRN

261
CpKCdpSCpn

CQKCD
CPKCDPSCPN
CPKCHPNCTE
CPKCHESCTH
CTPCDKSCEQ

SCPN

311
CAaGCTGPre

CAAGCTGPRE
CAAGCT ARIE
CAAGCT RE
CA CTGPTQ
CA CT KQ
361

s fGATCVkkC
SFGATCVKKC
SFGATCVKKC
SFGATCVREC
AYGATCVKEC
AYGATCVRRC

411
vCnGigige-

VCNGIGIGEF
VCNGIGIGEF
VCNGIGIGEL
TCPGVTV- - -
TCKGVEK - - -
461

------- pPL
------- E
------- L
------- LPL
YTM RY IPL
FSFCKRYEKM

271
G-CWGaGeeN

SCWGA
SCWwW
DHCW
-CW
-CW

EEN
EEN
EQN
KN
EN

mm >

C

CLVCRKFR
CLVCQKFQ
CLACRKFR
CIACKNFF
CIACKNFF

P-nyvvitDhG

RNYVVTDH
RNYVVTDH
HNYVVTDH

-GHLLRDN

-EHLLKDN
421
k--1lsinAtN
KDSLSINATN
KDTLS INATN
KGILSINATN
----- LHAGN
----- VHSGN
471

IO0OO0OO0O0
A
P

281
CQKI tKiiCa

CQKLTK I ICA
CQKLTK I ICA

CQTLTKVICA

CQKFSKLTCS

CQKYSKTNCS
331

DeAtCKdtCP

DEATCKDTCP
DEATCKDTCP
DDATCKDTC
DEAVSKEECP
DDGVCTQEC

381
sCVRsCppDk

SCVRACGADS
SCVRAC DY
SCVRSCNTDT
ACVRSCPQDK
ACVRSCPPKK

431
IldsFKnCTal

KHFKNCTS |
KHFKYCTA I
DSFKNCTK I
DSFRNCTV I
DSFKDCTI I

IRTRG RS

<

A

m
e e M |
Mm<TTm
Frrere
ZZrrr

291
qQCs -GRCr G

QQCS - GRCR
QQCS -HRCR
QQCS - GRCR
>QCA RCY
QCWQGRCF

341
PImIYNPTTY
LMLYNPTTY
)LMLYNPTTY

LVLYNPTTY
>MRKYNPTTY

MQKYNPTTY
391
yeveeeg-rk
YEMEEDGVRK
YEVEEDG | RK
YEVEENGVRK
MD K E----
KALNGE - - - -
441
sGdihlLpva
SGDLHILPVA
SGDLHILPVA
NGDVS ILPVA
DGNIRILDQT
EGSITILDQS
491

QawpdnftdlL

QAWPENRTDL
QAWPDNWTDL
QAWPDNATDL
EGTHPQFRNL
QGDHKDFKNL



1. EGFR MSA

501
Consensus haFeNLE
Conservation
EGFR_HUMAN HAFENLE
EGFR_MOUSE HAFENLE
EGFR_CHICK YAFENLE
EGFR_.DROSO S Y FRN L E
EGFR_BEE SYFRBRNLE
551
Consensus kNLCYAnN
Conservation

EGFR_HUMAN KN LCY AN
EGFR_MOUSE RN LCY AN
EGFR_CHICK KNLCYAD
EGFR_.DROSO RDLCY VS
EGFR_BEE

601
Consensus GPgPrqC
Conservation
EGFR_HUMAN
EGFR_MOUSE
EGFR_CHICK
EGFR_DROSO © A
EGFR_BEE

EFPRDC
EPRDC
FHC
rbDQcC
AQC

651
Consensus --a-n-t
Conservation
EGFR_HUMAN - - AMN
EGFR_MOUSE - - AMI
EGFR.CHICK STAYNTT
EGFR_DROSO
EGFR_BEE

Consensus
Conservation
EGFR_HUMAN
EGFR_MOUSE
EGFR_CHICK
EGFR_DROSO D
EGFR_BEE Vv

KNLCYAQS

ilr

I3 30

T

\'

tIN

N IR

I'N
I N
MN
|
SIN
I1SC
VSC
VSC
FSC
LTC
LSC
CtG

CT

511
GRTkgqhgqFs

561

Wkkl fktpeQ
WKKLFGTSGC
WKKLFGTPNQ

WRSLFATQSQ
WPA IQKEPEQ
WTRIKKSSEH

611
kNfsrgreCv

521
-LAVVkIsit

-LAVVSLN
-LAVVGLN
-LAVVNLK
ALAIVKSS
SLYVVKTS

NRAE
IRNK
NLRA

621

pGpDhCiqgCa

R DNCIQCA
R DNCIQCA
DHCMKCA
AGADHCQECV
NTDHCKKCK

ACTTCN
| NGCHSCD

671
Hy iDGPHCV k
HY IDGPHCVK
HY IDGPHCVK
HF IDGPHCVK
HVRDGQHCVS
HARDGP FCV
721

LAI INNDATV
KAILN-DHV

531

SLGLRSLKel
S LGLRSLKE I
SLGLRSLKE I
SLGLRSLKE I
SLEMRNLKAQI
SFGLSSLKKII
581

ndCkadghVC

NSCKATGQVC
KDCKAVNHVC
NDCTADRHVC
DLCEKNGTIC
SECIKDGLVC

631
refvenseCi

REFVEN
REFVET
REFERDE
AYKFDNRTCK

IYQADEKTCK

681
eCPAgkygeN

TCPAGVMGEN
TCPAGIMGEN
ACPAGVLGEN
ECPKNKYNDR
ECPASKYNDN

541
SdGdv i

DV I
DV I
DIA
SVV
SIA

591
dplCSdeGCW

HALCSPE
NPLCSSE
DPLCSDV
SDQCNED
DEQCSDE

Cw
cw
cw
cw
Cw

641
qCHpECIpgq-

QCHPECLPQ-
QCHPECLPQ-

HSECLVQN
ICHPECR-T-
VCHEECDGS -

VCRECHATC
VCKSCHGNC

741
-dtlvWkYad

-NTLVWKYAD
-NTLVWKYAD
-DTLVWKYAD
DGYFWEYVH
DGYYYEWVS



1. EGFR MSA

751
Consensus an--------
Conservation
EGFR_HUMAN A © - - - - - - - -

EGFR_MOUSE AN - - - - - - - -
EGFR_CHICK AN- - - - - - - -
EGFR_DROSO "QEQCGS
EGFR_BEE LEQ

Consensus
Conservation
EGFR_HUMAN
EGFR_MOUSE
EGFR_CHICK
EGFR_DROSO ECFPADHYTDE
EGFR_BEE ECPADYFADA

Consensus
Conservation
EGFR_HUMAN
EGFR_MOUSE
EGFR_CHICK
EGFR_DROSO VNS TMFNCTS

EGFR_BEE -NTTSFNCTE
901

Consensus aGvvgglLLal

Conservation

EGFR_HUMAN MVGALLLL

EGFR_MOUSE 1V LLFI

EGFR_CHICK AGVYV LLCL

EGFR_DROSO | | AVLV

EGFR_BEE AGVAVFALAF
951

Consensus geapNgakLR

Conservation

EGFR_HUMAN CE A QALLR

EGFR_MOUSE © E A QAHLR

EGFR_CHICK - - - - - - - - - -

EGFR_.DROSO N | GANLCKLR

EGFR_BEE VK LAKLR

761
---aVChICH

---HVCHLCH
---NVCHLCH
---AVCQLCH
AGRAVCRKCH
ASKAVCRKCH

EQRECFQRH
N-KLCIPCFS

KCFPLEMRHVN
TCTPEYFPHKI

911
IVValglglf

LVVALGI
VVVALGI
VVVGLG I
ICILCVV

|

961

LCELCTNY
SRCKKCTGOY

821
- -yGCtGPGI

CT
CA
CK
CT
CF

>rrr

YQYTA I
FNPDSE -

921
mRrRhivrKr

MRRRH I VRKR
MRRRH I VRKR
LRRRH I VRKR
CRQKQKAKKE
WRVRAKAKEN

971
kvLGsGAFGt

KV L
KVL

YHEQVCSKCT
FHEHVCQECT

831
egCpkc- - - -

EGCP T TN- - - -

CEVWP - - -
EGCPNG- - - -
DDCKSCRNFK
NQCYKCRNYK

AAS RSSK |
SLETAG- - -L

931
Tlrrllqger -

LRRLLQER -
LRRLLQER -
LRRLLQER-
VKMTMALS
VKMTMALT
981
VYKGIWIPEG
VYKGLWIPE
VYKGLWIPE

791
HYKRREQCET
KYKRGEQCED
841

LFDANET Y
IYIDEDTDG -
891
--gpkiPsla
- - K I I A
-8 KIPSIA
- --8SK 5 1A
TANLDVNM I F
IENELQFAIL
941
-EIVEPLtPs
-ELVEPL
“ELVEPL
-ELVEPL -
CEDSEPLR
LDDNEPLR
991
EkKVKIPVA IK
EKVKIPVA IK
EKVKIPVA IK
ENVKIPVA IK
ENVKIPVA IK



1. EGFR MSA

1101
Consensus qTPgqhVKITD
Conservation
EGFR_HUMAN K QHVKITD
EGFR_MOUSE K QHVKITD
EGFR CHICK - - - - - - - - - -
EGFR_.DROSO QTPSLVK I TD
EGFR_BEE Q NCVK I TD
1151
Consensus DVWayGVTiW
Conservation
EGFR_.HUMAN DVWS Y GV TVW
EGFR_MOUSE DVWSY GV TVW
EGFR CHICK - - - - - - - - - -
EGFR_DROSO DVWAFGV T I W
EGFR_BEE DVWAFGVTIW
1201
Consensus imvkCWmiDA
Conservation
EGFR_.HUMAN | MVKCWM | DA
EGFR_MOUSE | MVKCWM I DA

EGFR_CHICK - - - - - - - - - -
EGFR.DROSO TLLSCWHLDA

EGFR_BEE IMIKCWMLDA

1251
Consensus d----iyraa
Conservation
EGFR HUMAN N - - - - FYRAL
EGFR MOUSE N - - - - FYRAL
EGFR_CHICK
EGFR_DROSO D E
EGFR_BEE DE

RKLA
RNLA

AX

Consensus
Conservation
EGFR_HUMAN
EGFR_MOUSE
EGFR_CHICK
EGFR_DROSO
EGFR_BEE

VKPCWPNGK

1111
FGLAKLLgae

FGLAKLL
FGLAKLL

AE

1161
EImTfGskPy

ELMTFGSKPY
ELMTFGSKPY

1211
dsRPkFkeli
DSRPKFREL I
KFREL I
TFKQL
SFKELA

1261
mdeedmeavyv

MDEEDMDDVYV
MDEEDMEDVYV

TTDGSEAIA
SAMD EALV

LAADSPTPQ

121
ekeYhAaGGK

EKEYHAE K
EKEYHAE K
SNEYKAA K
EEQYKAA K

171
egiPAsdips

IPASEISS
IPASDISS

1221
-eFakmaRDP

FSKMARD
FSKMARD
FAEFARD
FAKMSRD

— —
mm

m-
o<

1271
daDeYLiPqggq

DADEYLIPQQ
DADEYLIPQQ
KPDDYLQ
DADEYLQ

NQQNWDRELL

| KWmALESs

VP IKWMALES
VP IKWMALES
MP | KWLAL
MP | KWLAL

mm

ilEkGerlLpQ

1231
qRYLalqGDk

QRYLV IQGDE
QRYL DE

<
(9]

1331

SHRTDC
RYGCANHRNGN

1141
IlhRiyThqs

1191

1241
rmhLPsyTdq

RMHLPSPTDS
RMHLPS DS

1341
Isslsats- -

LSSLSATSNN
SSLSATSNN

DEMPKLN - -

VSSHE NS A



1. EGFR MSA

Consensus
Conservation
EGFR_.HUMAN STVAC
EGFR_MOUSE STVAC
EGFR_CHICK
EGFR_DROSO
EGFR_BEE

QHGHYT

1401
Consensus qsvpkrpaGs
Conservation
EGFR_ HUMAN QS VP KRPACS
EGFR_MOUSE QS VP KRFACGS
EGFR_CHICK
EGFR_DROSO SSAREV G-V GN

EGFR_BEE SAHQQAQVEN
1451

Consensus tcvnsg---y

Conservation

EGFR_.HUMAN TCVNSTFDS

EGFR_.MOUSE TCLSS - FNS
EGFR_CHICK - - - - - - - - - -
EGFR_.DROSO VCVAAC - - -
EGFR_BEE KRVNNGYRKY
1501

Consensus ---aegaeyl
Conservation

EGFR_.HUMAN - - - AENAEY L
EGFR_.MOUSE - - - AENAEY L
EGFR CHICK - - - - - - - - - -
EGFR_DROSO VM TMEV
EGFR_BEE KVLTNGTFCS

LQSCP IKEDS
--SCRVKEDA

1411

LRLDLPVDED
LKLDLPLDED
1461

a-wigkg- - -

AHWAQKGSHQ
ALWIQKGSHQ

1511
rVappsSE- i

RVAPQSSE
RV A E

1371
---RYssDPt

YSSD
YSSD
"CKD
TASRYCSDPL

1421
lypaPsrqph

LNPA RD
LHPA RDLH

1471

EYYNDT
EYYNDF

KMIDVRDCDV

1431
ygnphsma - -

YQDFHSTAV
YQNFPHSNAV
NNNNNMN - -
NTTQYMDL |

1481
df fpke-kpn

DFFPFKEAKFN
DFFPFKETKFN
NAQTLGVGES
SQDE LTPQ

1391
tflpvpeyvn

-peylntmqgp

NPEYLNTV

NPEYLNTA

-NPNQNNMAA
DSKPTEME

1491
glfkgtt---

IFKGST- - -
| FKGPT- - -



2. EGF MSA

Consensus
Conservation
EGF_CAT
EGF_DOG
EGF_PIG
EGF_HUMAN - - - - - -
EGF_MOUSE M P WG RR
EGF_RAT

51
Consensus GPaPFLIFSh

Conservation

EGF.CAT GPEPFLIFSH
EGF_.DOG GPAPFLIFSH
EGF_PIG GPAPFLIFSH
EGF_HUMAN GPAPFL | FSH
EGF_MOUSE GPAPFLVFSQ
EGF_RAT GPPRFLIFLQ

101

Consensus | ERQLLQRVF
Conservation

EGF_CAT INEIRIGNHNORVIE
EGF.DOG PERQLLQRVF
EGF_PIG LERQLLQRVF
EGF_HUMAN LERQLLQRVF
EGF_MOUSE VERQVLLRVF
EGF_RAT LERQLLQRVF

151

Consensus TDMkGNNSRV
Conservation

EGF_CAT TDMKGNNSRV
EGF_DOG TDMKGNNSRV
EGF_PIG TDMKGNNSRV

EGF_HUMAN TDMKCGNNSH |
EGF_MOUSE TDMTGKNSRV

EGF_RAT TDMNGNNSRV
201

Consensus eVKiLLETSsE
Conservation

EGF_CAT EVKILLETSE
EGF_DOG EEKNSEIE QT S'E
EGF_PIG EWVIRIS SIS ERTESIE
EGF_HUMAN GVKALLETSE
EGF_MOUSEDVKTLLETGG
EGF_RAT DVKTLLEAPE

1
LiilLpVvIK

GGS |
GISI
GNS |
GNS |
GKS |
GNS |

111

GTRQETVC
GTRQERVC
GTRQEKVC
GSRQERVC
GTGLEKVC
GSGQETVC

161
LLSaLKyPAN

rltavsLDVL

RITAVSLDVL
RITAVSLDVL
EIAAVSLDVL
K|

-1
R I

21
fSfvSlsapgq

FSFVSLSVLQ
CSFASLSDPE
FSFVSLSAPA
FSFVSLSAPQ
ISILSVTAWQ
ITVLSVTAQQ

7
GTNheQLVaD

GTNYEQLVAD
GTNHEQLVAD
GTNHEQLVAD
GTNYEQLVVD
GTNHQQLVVD
GTNHQQLVVD

B
VAIDPIERF
VAVDPVERL
VAVDPVERF I
IAVDP IERL
ISSVID/PATREIRIE

221
DKRLFWiQyn

DKRLFWIQNN
DKQLFwWIQYS
DKRLFWIQYN
DKRLFWIQYN
DKRLFwvQDSs
DKRLFWAQDG

31
twnCpeG- -s

GWDCSEG- -8
NWNCPEV - -8
RWNCPEG- - S
HWSCPEG- - T
TGNCQPGPLE
TRNCQSGPLE

81
AGvSViMDFH

[
AGVSV IMDFH
AGVSV IMDFH
AGISVLMDFH
AGVSV IMDFH

MD | H

MDFH

131

o Sl da

FWSSEVAVAG
FWSSVVA - -
FWSSEVA - -
FWSSEVT - -
FWSSVVT - -

[oNolioNo]

231
ReGSnsy lcS
s A |

RDGSNSYICS
RDGSNSHIYS
REGGSSRICS
REGSNSLICS
GEGSHAY IHS
REGSHGY IHS

41
pSGkgnstCv

- B A
SSGKGNSTCV
PSGKGSPACV
PSGNGNATCV
LAGNGNSTCV
RS -ERSGTCA
RSGTTTYAAA

91
YnkERiYWVD

E—=r
YYKERLYWVD
YNKER | YWV D
YNEER | YWVD
YNEKR | YWV D
YKKERLYWVD
YKEERLYWVD

141
snQQeGi I TV

SNQQEGI I TV
SNQQEGI I TV

AHLKGV
ADLGGM

DIVID

CdYdGGSVH I

CNYDGGSVHF
CNYDGGSVHL
CDYDGGSVHF
CDYDGGSVH I
CDYEGGSVRL
CDYNGGS I HH



2. EGF MSA

251
Consensus s kHIl tgHn ! f
Conservation
EGF_CAT NKHLTQHSLF
EGF.DOG SKHLTQHNFF
EGF_PIG SKHLTQHNVF

EGF_HUMAN SKHP TOHNLF
EGF_MOUSE | RHQARHS LS

EGF_RAT IRHQARHDLL
301
Consensus PPGg |l kVVHP
Conservation '
EGF_CAT PPGGTKVVHP
EGF_DOG PPGGIKVVHP
EGF_PIG PPGGIKVVHP
EGF_HUMAN PLGELKVVHP
EGF_MOUSE TF CKLMVVHFP
EGF_RAT PPRELRVVHL
351
Consensus CAEGYTLSTrD
Conservation [
EGF_CAT CAEGYTLSPD
EGFDOG CAEGYTLSQD
EGF_PIG CAEGYTLSQD

EGF_HUMAN CAECGYALSRD
EGF_MOUSE CAEGY TLSRD

EGF_RAT CAEGYTLSRD
401

Consensus DGKRCHqLis

Conservation [t ikl

EGF_CAT DGKRCHQL I S

EGF_.DOG DGKRCHQL IA

EGF_PIG DGKRCHQL I S

EGF_HUMAN DGKRCHQLVS
EGF_MOUSE DGKQCHELVS
EGF_RAT DGKRCHELVA

451
Consensus SPDNGGCSQI
]

Conservation

EGF_CAT SPDNGGCSQL
EGF_.DOG SPDNGGCSQL
EGF_PIG SPDNGGCSAQL

EGF_HUMAN S PDNGCGCSOL
EGF_MOUSE SPDNGGCSQ |
EGF_RAT FSDNGGCSQI

261
aMs | FGDr | F

AMSLFGDRII
AMSLFGNQ I
AMSLFGDH |
AMSLFGDR I
SMAFFGDR I
TMA | FGDK |

FTmmTmTm

311
laQPkaEsda

- T e
LLQPKAESDA

LLQPKAESGT
LVQPKAEGDA
LAQPKAEDDT
RAQPRTEDAA
HAQPGTENRA

361
rKyCEDVNEC

==l ]
GKHCEDVNEC

GKYCEDVNEC
GRKCEDVNEC
RKYCEDVNEC
RKYCEDVNEC
RKYCEDVNEC

41

CPsNvSkCSH
I i i S |

CPSNTSKCSH
CPSNTSKCSH
CPSNVSECSH
CPRNVSECSH
CPGNVSKCSH
CPGNRSECSH

271
YStwKkKtIW

= S|
YSTWKKKT IW
YSTWKKKT IW

321
wapdqgqkLCKq

| _ _ _ =
WAPGQKLCLR
WAPDQKLCKW

371
AfwNHGCTLG

[ —
AFWNHGCTLG
AFWNHGCTLG
AFWNHGCTLG
AFWNHGCTLG
ATQNHGCTLG
ALQNHGCTLG

421
DCVLTSDGP i
[

DCVLTSDGP I
DCVLTSDGP I
DCVLTSDGP I
DCVLTSEGPL
GCVLTSDGPR
DIC L SDGPLE

47
CdCFPGYDLQ
[N —

CGCFPGYDLAQ
CGCFPGYDLQ
CGCFPGYDLQ
CDCFPGYDLQ
CDCFPGYDLAQ
CDCFPGYDLQ

281
IANKHtGKDm

il
|IANKR- -KDM

IANKHS GKDM
VANKHTGKDM
IANKHTGKDM
IANKHTGKDT
IADKHTGKNV

331
rkGnCrgs|IC

T
K-GNCTGSVC

KQGNCRGSTC
RKGNCRGSMC
RKGNCSSTVC
RGRPCRFGLC
RRGQCLYSLS

381
CENiPGSYYC

= Bl
CENIPGSYYC

CENIPGSYYC
CENTPGSYYC
CKNTPGSYYC
CENTPGSYHC
CENIPGSYYC

431

CfCPeGSVLe
|

EGSVLE
EDSVLE
EGSVLE
AGSVLG
AGSVLG

TWTUVTVTUVO

LDKkKSCAAS -
Bl

LDKKSCAAS -
LDKQSCAAS -
LDKKSCRAS -
LDEKSCAAS -
SDRKSCAAS -
LDRKSCAASM

291
VRiNLhpsFV

VRINLNPSFV

VRINLDSSFV

VKMNLNPAFV

VRINLHSSFV

VRINLHPSFV

VRVNLDPASV
341

egqDpkShsct
— .

EQDSKSHLCT
GQDSKSYSCT
GQEPKSHVCT
GQDLQSHLCM
ERDPKSHSSA
ERDPNSDSSA

391
TCPVvGFVvLLP

441
aDGKTCsGCS
I

TDGKTCSGCS
ADGKTCSGCS
ADGKTCSGCS
RDGKTCSGCS
RDGKTCTGCS
KDGKTCTGCS

491
GPQPFLLFAN
|

GPQPFLLFAN
FAN

rrerr



2. EGF MSA

1
Consensus SQD | RHMHFD
Conservation
EGF_CAT SQDIRHVRFD
EGF.DOG SQDIRHMHFD
EGF_PIG SQDIRHMHFD
EGF_HUMAN SQD | RHMHFD
EGF_MOUSE SQD | RHMHFD
EGF_RAT SQDIRHMHFD
551
Consensus NMDGSQRERL
Conservation [Ty
EGF_CAT NMDGSQRERL
EGF_DOG NMDGSQRERL
EGF_PIG NMDGSQRERL
EGF_HUMAN NMDGS QRERL
EGF_MOUSE NMDGS QRERL
EGF_RAT NLDGSQRERR
601
Consensus e | | IKEdISq

EGF_CAT EIIIKEEVSQ

EGFDOG E I I IKEDISQ

EGF_PIG EIIIKEDISQ

EGF_ HUMANK | | TKEN | SQ

EGF_MOUSER | | | QER ISR

EGF_RAT Ql I IKES ISR
651

701
Consensus IAVFEDHVWF
Conservation
EGF_CAT IAVFEDHVWF
EGF_.DOG MAVFEDHVWF
EGF_PIG VAVFEDHVWF
EGF_HUMAN VAV FEDYVWF
EGF_MOUSE LAV FEDH LWV
EGF_RAT LAVFEDHVWF

511
GTDYgtLLSq

GTDYGSLLSQ
GTDYGTLLSQ
G T DIYAESTE LSS
GTDYGTLL
GTDYKVLL
GTDYKTLL
561

leEgVDVPEG

IEEAVDVPEG
EEGVDVPEG

—_ -

611

661
DYLTDkLYWC

DYLTDKLYWC
DYVTDKLYWC
DYLTDKLYWC
DFLTDKLYWC
DYLTDTLYWC
DYLTDTLYWC

M
SDWamPSV IR

Cs™ T
SDWTMPSV IR
SDWTMPS | IR
SDWTMPSV IR
SDWAMP S VMR
SDWA IPSV IR
SDWA IPSV IR

521
QMGMV fALDhA

| ]
QMGMV FALDH

QMGMV FALDH
QIGMVLALDH
QMGMVYALDH
QMGMVFALDY
QMGMVFALDY

571
LAiDWIgRk f

IR ——
LA IDWIDRKF

LAIDWIDRKF

— =TT

621
kRLFWTDmG i

SR =S
KRLFWTDMG |

KRLFWTDMG I
KRLFWTDMGT
KRLFWTDTG I
RRLFWTDVGM
RRLFWTDTGM

671
DaKqSVIEMA

DAKQSV
DTKLSV
DAKQSV
DAKQSV
DTKRSV
DTKLSV

IEMA
IEMA
IEMS
IEMA
IEMA
IEMA

721
VNKRTGKkNRYV

.l
VNKRTGKNRYV

VDKRTGKNRYV
VNKRTGKNRYV
VNKRTGKDRV
VNKRTGQNRYV
VNKRTGQNRV

531
DPVEnKIYFA

|
DPVENK IYFA
DPVENK IYFA
DPVENKVYFA
DPVENK IYFA
DPVESKIYFA
DPVESKIYFA

581
YWTDs GKS | |

[ .
YWTDRGKAL |
YWTDSGKSL I
YWTDRGRSL |
YWTDRGKSL |
YWTDSGKSVV
YWTDSGKSV I

=)
o
e
m
7]
n
[
e
=]

il i
DOO0O0OO

LDGSKRgRL

DGSKRQRL
DGSKRQRL
DGSRRQRL
DGSKRRRL
DGSKRRRL
DGSKRRRL

rcrrrrr

LrGSMLKPS

R
RLRGSMLKPS
RLRGSMLKPS
RLRGSMLKP
RLQGSMLKP
RLQGSMLKP
R KP

S
S
S
LRGSML S

541
hTALKWIERA

|
HTALKWIERA

HTALKWIERA
HTALKWIERA
HTALKWIERA
QTALKWIERA
QTALKWIERA

591
eGSDLnGKhT

EGSDLNGKHR
EGSDLNGKHR
EGSDLNGKYR
GRSDLNGKRS
GGSDLSGKHH
EGSDLSGKHH

641
GigRIvIASS

aQNDVGHPFa

. ]
AQNDVGHPFA
AQNDVGHPFA
AQNDVGHPFA
TQNDVGHPFA
IQNDVGHPFS
TQNDVGHPFS

ral
SLVVVHPLAK

]
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SLVVVHPLAK
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SLVVVHPLAK
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2. EGF MSA

751

Consensus PGadPCLyqgN
Conservation

EGF_CAT PGSDPCLHQN
EGF.DOG PGAQPCLYQN
EGF_PIG PGTNPCLHQN
EGF_HUMAN PGADPCLYQN
EGF_MOUSE PGADPCLYRN
EGF_RAT PGADPCLHRN

801

Consensus --aGseaDLS
Conservation

EGF_CAT PAVGSEADLS

EGF.DOG -AVGSEADLS
EGF_PIG --AGRGKDLS
EGF_HUMAN - - AGCEVDLK
EGF_MOUSE - - SGENADL S

EGF_RAT --AGDNADLS
851

Consensus CgPgGCsswA

Conservation

EGF_CAT CGP IRCGTWG

EGF.DOG CAPVGCSTWA

EGF_PIG CGAAGCSAQA

EGF_HUMAN CAPVCCSMY A
EGF_MOUSE CGPGGCGSHA

EGF_RAT CGPGGCGSHA
901

Consensus SSkCINTEGG

Conservation

EGF_CAT SSKCINTEGG

EGF.DOG SSKCVNTEGG

EGF_PIG SSECINTEGG

EGF_HUMAN S SKC INTE GG

EGF_MOUSE SSRC INTEGG

EGF_RAT SSRCINTEGG
951

Consensus gY tCmCAGT p

Conservation

EGF_CAT NYTCMCAGTL

EGFDOG NYTCMCAGSL

EGF_PIG NYTCTCAGRP

EGF_HUMAN CY TCMCACRL
EGF_MOUSE C YNC TCAGRP
EGF_RAT GYNCTCAGCP

761

GGCEHICKESs

GGCEH |
GGCEH I
GGCEH I
GGCEH |
GGCEH |
GGCEH |

811
ngVtplDnlp

NQVTPLDVLS
NHVTPGDVLP
DGVMPVDTLP
NQVTPLDILS
KEVTSLSNST
KEVASLDNSF

861
rCvSEGEdAt

. E ]
QCVSEGENAT

ECVSEGENAT
RCVTEGEDAT
RCISEGEDAT
RCVSDGETAE
HCISEGEAAV

911
YVCqCSEGYq

YVCQCSEGYR
YVCQCSEGYR
HVCRCSEGYQ
YVCRCSEGYQ
YVCRCSEGYE
YVCQCSEGYE

961

SePGIiCPDS

O
SEPGQMCPDS

SEPGQICADS
SEPGRICPDP
CPDS

74/
IGTAqQCLCRE

.
FGSAQCLCRE

FGTAQCLCRE
FGTAQCLCHE
LGTAWCSCRE
LGTARCLCRE
LGTAQCLCRE

821
rarvpeDniT

RNRGSEDNST
RSEGFEDNIT
RSRELEDNLT
KTRVSEDNIT
QAEVPDDDGT
KAYVPDDDRT

871
CQCLKGFaGD

]
CQCLKGFTGD

CQCLKGFTGD
CQCLKGFAGD
CQCLKGFAGD
CQCLKGFARD
CQCLKGFAGD

971
TpPShLQGED -
i n_nll

TPPSVLMED -
TPPSHPMED -
TPPSHLGED -

TPPPHLREDD
TAPSLLGED -
TSPSLLGKD-

781
GFVvKApDGKM

|
GFVKAPDGKM

GFVKAPDGKM
GFLKAPDGKM
GFMKASDGKT
GFVKAWDGKM
GFVKAPDGKM

831
ESqhmLVAE |

ESQHMLVAE
ESQHMLVAE
QHILVAE
QHMLVAE
S-TLVAE
S-TLVAE

ES
ES
EIS
ES

881
GkLCSDIDEC

GKLCSD
GKLCFD
GNLCSD
GKLCSD
GNLCSD
GNLCSD

NEC

|
IDE
IDE
IDE
IDE
IIDE

00000

931
ECQlGaHtCG

= s
ECQLGIHTCG

ECQLGMHTCG
ECQLGVHTCG
ECQLGEHSCG
ECQRGAHNCG
ECQQGSHGCS

981
ghysVRNSys

GRYSVRNSYQ
SHYSVRNGYR
GRYSVRNSYS
HHYSVRNSDS
GHHLDRNSYP
GCHWVRNSNT

. = =l
MVS - --DNDD
MVS- - -DADD
MVS - - -DDED
MVS---DQDD
MVSGMNYEDD
MVSGLNYEDD

891
elgtsvCPPT

<
r
>
=)
w
o
000

941
ENAtCTNTEG

]
ENATCTNTEG
ENATCTNMEG
ENATCTNTEG
ENASCTNTEG
ENAACTNTEG
ENATCTNTEG

991
eCPpSyDGYC

ECPPSYDGYC
ECPSSYDGYC
ECPPSHDGYC
ECPLSHDGYC
GCPSSYDGYC
GCPPSYDGYC



2. EGF MSA

1001
Consensus LygGVCMY | E
Conservation
EGF_CAT LYNGVCMY | E
EGF_DOG LYNGVCMY I E
EGF_PIG LHGGVCMY | E

EGF_HUMAN LHDGVCMY | E
EGF_MOUSE LNGGVCMH | E

EGF_RAT LNGGVCMYVE
1051

Consensus VVAVCVValV

Conservation

EGF.CAT VVAVCVVALV

EGFDOG AVAVGVVVLV

EGF_PIG VVAVCVVVLV

EGF_HUMAN VVAVCVVVLV
EGF_MOUSE VVAVCMVALYV

EGF_RAT VVSVCVVALA
1101

Consensus ds-eAgmaSc

Conservation

EGF_CAT DS-EAGMASC

EGF.DOG DS -EARMASF

EGF_PIG DG-EAGMSSC

EGF_ HUMAND T - EDGMSSC
EGF_MOUSE SSSGAAVASC

EGF_RAT SS-GAGVSSG
1151

Consensus SvqgptSwRqge

Conservation [ sl

EGF_CAT SVQLPSRRNE

EGF_.DOG SVKRTSWRNE

EGF_PIG SLQP TSWRKE

EGF_HUMAN SMQP TSWRQE
EGF_MOUSE S VHL TSWRQK
EGF_RAT

1201

Consensus ial GVEKphS
Conservation ... il
EGF_CAT IALGVEKSQS
EGF_DOG IALGVEKPQS
EGF_PIG IAVGVEKSHS

EGF_HUMAN LECGVEKPHS
EGF_MOUSE - - VGPEKLHS
EGF_RAT

1011
avDrYaCNCV

=
AVDRYACNCYV

AVDRYACNCV
AVDSYACNCV
ALDKYACNCYV
SLDSYTCNCV
SVDRYVCNCV

1061
LLLLLGIWGa

1111
PQPWFVVikE

]
PQPWFVV IKE

PQPWFVV IKE
PQPWFVV IKE
PQPWFVV IKE
PQPWFVVLEK
PQPWFVVLEE
1161

pgly-mgteQ

| wrea. |
PQVY-MGAEQ

HQLY -KDTEQ
PQMY -MDTEQ
PQLCGMGTEQ
PHIDGMGTGQ

1211
LISAnpllaqgq
. S

LLSANPILQQ
LLSAKPLLQQ
LLSANPLRQQ
LLSANPLWQQ
LQSANGSCHE

1021
fGYVGERCQh

LT ey
FGYVGERCQH

FGYVGERCQH
FGYVGERCQH
VGY IGERCQY
IGYSGDRCQT
IGY |IGERCQH

1071
hyYRTqKI IS

HCYRTKKLPS
HCYRTKKLSS
HYYRTQKLLS
HYYRTQKLLS
YYYRTRKQLS
YYYRTRKQLS

1121
HQn | kNGs qP

[ i
HQNLRNGSQS

HQNLRNGSQP
HQNLRNGSQP
HQDLKNGGQP
HQDPKNGSLP
HQQPKNGRLP

171
gCciPpSSdk

e I
GCCIPPSSDK

GCCTPPSSNR
GCCIPSSSDK
GCWIPVSSDK
SCWIPPSSDR

1221
RApDpPhQme

[ iy S
RASDLPHQKK

RAPDPPHQMK
RAPDPPHQME
RALDPPHQME
RAPDLPRQTE

1031
RDLkwWELRH

|
RDLK-WELRH
RDLK-WELRH
RDLKWWE LRH
RDLKWWE LRH
RDLRWWE LRH
RDLRWWKLRH

1081
knpKNPyEESs

KNLKNPYEES
KNLKNPYEEP

1131
aAgkdGaaaD

il il
MALKDSEAAD
MALKDGESAD
GAPKDGLGAD
VAGEDGQAAD
ADGTNGAVVD
AAGTNGAVVE

1181
G-gpaggme-s

| e TN
GPGPHGMQWG
GTGSQSMEQS
GSGPQGIGYS
GSCPQVMERS
G- -PQEIEGN

1231
1tQ

) (=

T e g
00O O

1041
AGqgGqgqhqvt

AGQGRQRQVT
AGQCGRQORQVA
AGLGRQWNVT
AGHGQQQKV I
AGYGQKHD IM
ADYGQRHDIT

1091
SrevsssrPa

SRE--VSRPT
SREGSSSRPS
GRDVSGIRPA
SRDVRSRRPA
SGSVSSSGPN
SSNVSSNGPD

141
vgqfsSle-G

e oo |
VSQFSSRETG
VSQFSSPEPG
VGQFSSLEPG

AGLSPSLQLG
AGLSSSL- - -

191
fhlPSyeaq-

| TS T
FHLPSCEAQP
FSVPSYEAQP
FHLPSYGARS
FHMPSYGTQT
SHLPSYRP - -



3. TGF-a MSA

il

Consensus MVPsaGQIlAL
Conservation ot
TGFARAT MVPAAGQOLAL

TGFAMOUSE MV FPATGOLAL
TGFA_PIG MVPSAGQFAL
TGFA_HUMAN MV P SAGQOLAL
TGFA_SHEEP MVPSAGQLAL
TGFA_RABIT

51

Consensus HiQ G EHGTC
Conservation [
TGFA_RAT HIliQY.CE HGH €

TGFAMOUSE HTQYCFHGTC
TGFA_PIG HSQFCFHGTC
TGFA_HUMAN HTQFCFHGTC
TGFA_SHEEP HTQFCFHGTC
TGFARABIT HTQFCFHGTC

101

Consensus TALVVVs IVA
Conservation [t
TGFA_RAT TALVVVSIVA

TGFA_MOUSE TALVVVS IVA
TGFA_PIG TALVVVSIVA
TGFA_HUMAN TALVVVS VA
TGFA_SHEEP TALVVVTIVA
TGFA_RABIT

151

Consensus tacchsetvyv
Conservation  p
TGFA_RAT TACCHSETVV

TGFA_MOUSE TACCHSETVV
TGFA_PIG TACCHSETVYV
TGFA_HUMAN TACCHSETVV
TGFA_SHEEP
TGFA_RABIT

1
fALGIIIAvVC

oS ]
LALGILVAVC

LAL

LAVLIITCVL
LAVLIITCVL
LAVLIITCVL
LAVLIITCVL
LAVLIITCVL

21
QALENSTSpL

QALENSTSPL
QALENSTSPL
QALENSTSAL
QALENSTSPL
QALENSTSAL

71
CVCHSGYVGa

]
CVCHSGYVGV

CVCHSGYVGV
CVCHSGYVGA
CVCHSGYVGA
CVCHSGYVGA
CVCHSGYVGA

121
IHCCqvRKHc

IHCCQVRKHC
IHCCQLRKHC
IHCCQVRKHC
IHCCQVRKHC
IHCCEVRKH -

31
S-DpPVAAAYV

[
S-DSPVAAAV

S-DSPVAAAYV
SADPPIAAAYV
SADPPVAAAYV
S-DPPVAAAYV

81
RCEHADLLAYV

]
RCEHADLLAV

RCEHADLLAYV
RCEHADLLAYV
RCEHADLLAYV
RCEHADLLAYV
RCEHADLLA -

131
ewcral-crh

S — P Ap——
EWCRALVCRH

EWCRALVCRH
EWCRAL ICRH
EWCRAL ICRH

M
VSHFNdCPDS

[ S —
VSHFNKCPDS
VSHFNKCPDS
VSHFNDCPDS
VSHFNDCPDS
VSHFNDCPDS
VSHFNQCPDS

91
VAASQKKQA I

L _ |
VAASQKKQA |
VAASQKKQA I
VAASQKKQA |
VAASQKKQA I
VAASQKKQA |

141
ekpSallkgr

(i —]
EKPSALLKGR
EKPSALLKGR
KPSALLKGR

' O



4. EREG MSA

Consensus - - - - - - ME a |
Conservation

EREG_MOUSE - - - - - - METL
EREG_RAT - - - - - - METF

EREG_HUMAN MTACRRMEML
EREG_CHIMP MTAGCRRMEML

EREG_CAT LPAGRTMEAR

EREG_PIG - - - - - - MEPR

EREG_CHICK - - - - - - MNA G
51

Consensus LVQtEDnPRV

Conservation

[ = ]
EREG_MOUSE L VOMEDDFP RV

EREG_RAT LVQMEDDPRYV
EREG_HUMAN LVOTEDNFRV
EREG_CHIMP LVQTEDNPRYV
EREG_CAT LVQTEDNPRV
EREG_PIG LVQTEDNPRYV
EREG_CHICK LVOQTENSFRV

101

Consensus VRCEHFFLTV
Conservation

EREG_MOUSE LRCEHFFLTV
EREG_RAT LRCEHFEEL TV
EREG_ HUMAN VRCEHFFLTV
EREG CHIMP VRCEHFFLTV
EREG_CAT VRCEHEFELTY
EREG_PIG VRCEHFFLTV
EREG_CHICK VRCVHSEL -V

151
Consensus epkkEYERV t
Conservation
EREG_MOUSE KSREEYERV T
EREG_RAT KSREEYERVT
EREG_HUMAN EFPKKEYERV T
EREG_CHIMP EPKKEYERVT
EREG_CAT EPKKEYERVT
EREG_PIG EPKKEYERVS
EREG_CHICK TNASEYKEVG®

1
pAgrVpallLL

A
CAGRVPA
CAGRVPA
RAGRVPA
RARGVPT

S

61
AQVs I TKCsS

AQVQITKCSS
AQVL ITKCSS
AQVS ITKCSS
AQVS ITKCSS
AQVS ITKCGS
AQVS ITKCSS
AQVGITRCKP

1
hQPLSkKkEYVA

HQPLSKEYVA
HQPLSREYVA
HQPLSKEYVA
HQPLSKEYVA
QQPLSKEYVA
QQPLSKEYVA
RQPLSTEYVA

161
SgdPalLPQV
| =

SGDPVLPQV
SGGPGLPQV
SGDPELPQV
SGBPELPQV
SGDPALPQV
SRGPALPQV
baaa/dleaa

MTOOOOOOHEON

7

DMnGYCLHGQ
[ =

DMDGYCLHGAQ
DMDGYCLHGH
DMNGYCLHGQ
DMNGYCLHGQ
DMNGFCLHGQ
DMNGYCLHGQ
EMKDYCFHGQ

121
LTVILvilL

-

LTV
LTV
LTV
LTV
LTV
LTV
LTV

| =8 = = = = =
< << —-—=< -
r—m——TmT
L= =8 = = o= =2 s
M
| =% =i = =4 =% =2 =

31
I'sTTVIPSC I

ST TV
ISTTV I
LS TVl
LSTTVYI
FGT TV
LSTTVI
MGTTV I

LVDMREK
LVDMS EK
LVDMSQN
LVDMSQN
LVDMSEN
LVDMSEN
IVDLDEH

000000 OOR

131
livaGsiYYF

ITAGCIYYF
TAGSMYYF
VVGSTYYF
VGSTYYF
AGSIYYF
AGSIYYF
S|

Vv
T
i
|
|
A AGYY I

|
|
|
I TV
ViV
11V
1A

4
PGESeDNCTA
|

PGESEDNCTA
PEESEDNCTA
PGESSDNCTA
PGESSDNCTA
PGESEDNCTA
PGESEDNCTA
PGEMENCTTA

91
YCRCEVGYTG
]

FCRCEVGYTG
YCRCEVGYTG
YCRCEVGYTG
YCRCEVGYTG
YCRCEVGYTG
YCRCEVGYTG
YCRCDVGFSG

141
CRWYRNTr KSK

CRWYKNRKSK
CRWYRNRKSK
CRWYRNRKSK
CRWYRNQKSK
CRWYRNQKSK
CRWYRNRKSK
CRRYRSKKRH



5. EGF UNIPROT vs. PDB sequence

951 961 971 981
Consensus - - - - - - - - = -4 - oo - - - - - ----ECPLSH DGYCLHDGVC
Conservation
EGF_ HUMAN_PDB - - - = = = = - = = = -« -« o - - - - - - ----ECPL D CLHDGVC
EGF_HUMAN_UNIPROT C ~ D HL REDDHHYSVR DSECPL D CLHDGVC
1001 1011 1021 1031
Consensus CNCVVGY I GE RCQYRDLKWW R T
Conservation
EGF_HUMAN_PDB CNCVVGY | GE RC RDLKWW I T R T R R

EGF_HUMAN_UNIPROT CNCV V | GE RC RDLKWW ELRHAGH KVIVVAVCYV

991
MY IEALDKYA
MY IEALDKYA
MY |EALDKYA
1041

VVLVMLLLL:



