WD 2007/ 087266 PCT/ US2007/001685 METHODS AND

COVPCSI TI ONS OF TARGETED DRUG DEVELOPMENT
WOEROSSSRE-ERENCE TO RELATED APPLI CATI ONS [ 000 1pCTOE®07/001685

application clains priority fromU. S. Provisional

Application Serial No. 60/761,123, filed on January

23, 2006, which is incorporated herein by reference

inits entirety. | NCORPORATI ON- BY- REFERENCE OF

MATERI AL SUBM TTED ON A COWPACT DI SC [ 0002] The

o O Gps AN ToMHRSthOR TP HAnEEaka BRUE s opvienT

witten sequence |isting conprising nucleotide and/or
am no acid _sequences of the present_invention. The

SERSFREFEREN G T RGELWMERDAPFAGATEINPn conput er
dab f i.S identical .to the itt [ C
ot g oM Hhis rReiHatiaGrprithy b I £V IS ERRGpriication

iSeciat plot 80561, 123 éled dryJarefaey 28C2008) whish Bnintompoyated herein by
FLELD OF THE LNVENTION [0 003] The present invention

é flr%é?'?fﬁ '3'/1 'trse?né' %tg' to devel opnment of new chemn cal

entities for use in the treatnent of disease, and nore
d@ﬁﬂ%ﬂ@%g&t\'&YﬁﬂéB&&E PieMATERIAY SUBMITOER QN és
fIPMPACT Rlfdasi -rati onal drug design. BACKGROUND

0004]_ Typi.c drug devel.opnment .in the rn .
ar oD S ot SEHuSTl S Biniethis' 41808 1% SipresgRt disclosure,
dedess a eompasayeadable farng ahed wiitterhesquerice listing compasing

FRERIARER R HMob 20 RGBT oBtRi Vs e seauence
iating atforvwoatiod, recordelday compuler readablelfgrm syidehtis| tethe written
RebBoAES g THE SaBidoy Ak B e SRR Lidtng @cetiipre
éepeio inyaefdrenes v its entiablye candi date |ead nolecule is
identified. This process is entirely random and is,

IMeEiBaOF THEEINVERGIDIQ as random screeni ng. For obvi ous
reasons, there is no rational nolecul ar design

associ [toed W Tle presenpinvestich genmeralih s ateste det/iepin@nt of new

t S th.1 2007/087266 PCT/US2007/ 001685 .
SOPRIE Ehluds 10 BE A e Rkl Bt AR AEdss pprtculenty to
pnethals of idgntifyirgeliead nedleedes for usiehiamubkierationslt druf @@eigh.
Since this formof the screening process is random

tHCRER®YQD time to reaching success is only
shortened by accelerating the rate at which the 5

var i ous oolg M Taical ideud BelElspraentianhb endidri haemabsutical world
erélPe%sc?rg thteodévrc]e?opan%gr?lyof models, or assays, of targeted biochemical
functions. These assays are then exposed to various small molecules, some of
which may be collected from the natural world, or they may be entirely
synthesized in a laboratory. Without further knowledge, it can take literally
thousands or millions of separate chemical exposures before a viable candidate
lead molecule is identified. This process is entirely random, and is,'in fact,
referred to as random screening. For obvious reasons, there is no rational

molecular design associated with this process, and therefore, the ten thousandth



t hrough, for exanple, high throughput screening and
conbi natorial chemstry has evolved. [ 0 0 0 61 The

w@eimospRbe deficiency of this type of nethodol BgUS2007/001685

10

15

20

25

30

beyond the inherent randommess of it, is that the

nunber of possible drug-like chem cal 10 structures

has been estimated to be greater than ten to the

ei ghtieth power. Even using the conbi ned power of

hi gh t hroughput screening and conbi natori al

chem stry, therefore, it is unlikely that even one

mmem tasted against therassay hhe noggeatar peabiabiibwef being leffective
synt hesi zed, nuch | ess screened. The concept

conblnatorlal chem stry is still val uable,

i nasmughoas) i sihdl fh@éjfb?ﬁnsof%é’§8Fe%ﬁ|r%fpr$ée§@f545h§$m the average
rocessing rnto the otherwi se serial nature of

imedairagchipg Rkgeqss it Raly sharepsd by agesalesdiing thg rateeat which the

Ushiodd'élerfii¢ais téq:reetegﬂeag:aa tﬁéegeth@rwmd Skﬁéslefdictb the assay
hem cal entiti eélgbg@ ES reversjon

r
HPugiy JeEetaLRier Pl SR at e inatipongrmistry
paseveRed. Single tray. [00071 One way that drug

nuf acturers have continued to develop 20 new drugs
W t houtfohasi ngheoprswipde defisiehcy ofthisatypelof esdlyodgipyye\begond the

>l e .
I bS8 151 i i oA bPRBsd g koo
yetructirerolok s beert esnrmaf@drtob@ gradter thar tenftorthe leightieth power.
’Eg@ﬂ ‘?J%?\ecﬂtne%n?d?ﬁécﬂ Powé{ (t§f @g& :ﬁﬂ'rgﬁ r(\)&t‘ﬁa c?@ecfij_ﬁg ahﬁ Lombinatorial
éhsr@wtrynﬁwefer@gé-swwlmlm thatgvgaongrehepricg! entity Irdtren to the
Qéﬁrﬂt%ﬂ‘i BSwSuaﬁ/ﬁ: &eribe snati-edd rﬂtR:hﬂS?sSQ&eEhé& fﬂéséoncept of

I ecul e drugs have only a specific tar
g@m@ﬁ’la(tqardﬁl chgw ig sijll pr@lag,qﬂnqsmuc@quelémt uces a degree of

Btam@pwdaass.a@ thts@né en@r@fsetsrée.apﬁéﬁ;t@af ééraénmgnga@es«ar the
M th that S conserved er nol ecu

il o ShelEBURATLUCh Ahet DTy SCr e D a0 P Tty e, tinct chemical

BAfife e’ uifes ee\Ié?@anao pahfalld @eralidid tbstirtbe &risg-of Ie physical
[ Ckers é:)r esent &glon t he market. The chem cal

imieofi °ReCq 8P a5I99I6f @Yhe npst 2 WD 2007/ 087266

PCT/ US, 0 I [
o0 oS80 82 yalilal h BLEaIAAGAL RESL 0850clod Bl oo
hewodiogs (\mﬂhogtzmwm ) sgearinld ysa @ elready apprayed Haug as the

5’}%&%%@?? %dlt‘i(ﬂ?g to! the cﬁéégsgg%‘ttg FDROARE }B\g%c@ s@bdtade is

o

Iq 7.0 =

Ir oup I'S SOrt )
;Héﬁ% thfind putiif mpsifinagang can g?rﬁ\fﬁ%ﬁ tasig fgritiae @urppsestof epghancing
& @ H%rehénptuts' g J@éﬁé&ié' or rﬁQM’ﬁg @treasﬁéi% @élié? m? atls

bodi ficafions to ori gi nal irst-in-

s")
| FRRFMu MaRY drHes Witpiny %ﬁﬁéﬁ@f%f’e@v%w"?%éé‘@ 'Fdh? W%ﬁs it stands
| kol Bsasahanaf hest §h§|0nfowudmunlg@m& drily & %Ftebms térg@t reglon (for

hat atar n.or. the bi oc ruct
example a pro telng)!t;or effective in erac ion, andh son?ong ast e portlon that

I e S o W s Yol SO il 2 e W i o S o, A -nim;vﬂr\ _Tl S

engages with that target is conserved, other molecules may demonstrate similar
activity.

[0008] For example, there are more than a half dozen different beta-

blockers presently on the market. The chemical structures for six of the most
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devel opnent have retreated to using the techni ques as
an in silico screen whereby known chem cal entities
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cfomhmet@ruesﬁvé)agémlcﬁ%bﬁana RES DXed gB Rhgf%'u!ﬂ%m Il; ErbB2; Flu

t et i dentity
griies i o Sosiulig: Bl eiramn e QAT TroRHER?;

tN@ssnrlmMehh@ttldlﬂtmvaqirowdsb Hhe 1R e ﬁéﬁs%rlﬁfaset Rfiinovirus;
m)l ecul e erein such determ nati on

10 886k AR OB e S Ko tarrer i G Jsvameppoletn
)Tlssge kagtet; aldrn\gmmzfmb;?dila?aod emcweeb&roaavmlxs @ARS) the

0 e a OC
Colisatd adé o' Thid oisBEsdan BBh 2B HNIBPaT! Wyt pie virus;

(fbhwrpfﬁd@ﬁeﬂgdlactpha;ramtﬁﬁﬁﬂ ePreﬁheb@l thet f2gegt b:omoleﬁule is

B CB‘F?[ it ar macophori c
?Hi(;tgf ﬁ?ggw\/\h}-;&r%?n %'%ur acf%t# Fé} abY)ﬁ%faqlggcophor !Oc
15 |f eat urmzazﬁpn%émhs eHH%d' EREsI [% tef o?‘ r?gﬁme I?laptme . ang} spatial

rlentatlon of | east about
f%‘ﬁB@“BHan éh'@?%ay’oﬁl%‘oﬁfr?éc’mis ©f heasleastona mobe sgstem

wirbteirt inRUEs dhBG/ s 6f@(-95y érp@tafl@érglﬁhho RTURGHY ﬂ'om a crystaliine

q luralit har maco ric feature
%’H%Pt&ﬂ&ﬁ z‘?‘;stﬂ'i‘et' LH?en%MSHE{"Qf?t@'fbfpf‘?fﬁéahlhﬁgéysfalhne form of

theableasuibres inrndnekgsterpriofsin Bbuhaltd the Rfget biomolecule.
phar macophoric features conprise at eas% one ?eat ure

20 |sel ectled2Bi orfnt\/aeogs embodmnsmtsl détgrrﬁfmd@/di’eqe@rﬁ’thy%nd spatlal

ghem%bﬁ of g lelgyjé n ofgaﬂ? A6 E%) i Ereg.’nr osgémm pgﬁtﬂl@
noudesi dﬁ@@mnmetbalp@mme heaummnemmwat bye mhhmessystem

\%&g?igl ﬁfogj#%:r%aén t f?%%?m%fde %?ltler%g di Jn%%glganﬁsateucc LS5 the
ERMYRe syeterh BEO"@'Ubgf"éﬁﬂﬁ'a'leﬂg the Ng’mal wiadeel af theehste din@nsional

brad
et BRI M Bl AR

PEEY aélongﬁat {R7&t aipRrtiaReo tﬁi@'@étoﬂﬂ‘l@ﬁbleesmme insmane

emynﬁimrofbnﬁ l:rwﬂ ahtertts Rith R 1h&hE sit8lof thd %(fg@tt t%molecule
ot her aspect of the 1nvention

%s t'@@e'a hﬁ?tﬁ’aceutl cal

[0029] In one embodiment, the method for producing a molecular
30 |entity having a desired pharmaceutical activity relative to a target biomolecule,
7




conposition for the inhibition of EGFR Such
phar maceuti cal conposition includes at |east one EGFR

wo pdv7os266 sel ected fromthe group consi sting BET/US2007/001685

10

15

20

25

30

Formula (1), Formula (7), Formula (14), Formula (19),
and Formula (25), 30 including stereoi soners or

pol ynor phs thereof, and a pharnaceutically acceptable
carrier or diluent. Fornmulas are as follows: 8 WD
2007/ 087266 PCT/USZOO7/001685 S4 S32Z S=S S7\ N

e P e 5651 43980 S54RrHatd sbyoe:urrein e
l\ﬁtNleaétMr@Cﬁaho{:lGﬁ@fﬂntnEodymbacn(daaly b;lxdmtoSa tdrgetSsie@ocule and
%"\hlbgg aﬁ c{t 88% éjlt %lt gno%é@}mgg \éhet[zed)rggtﬁ\ §’ mﬁ%%teoﬁene\ rQonoclonal
Sa_nt$®daroemmt$epemledmbylpsehéa\ﬂ‘edelﬁrtbtnwbtﬂwggmopmprises a
plurality of atoms that interact with a binding site of the target biomolecule
resulting in binding thereto; (ii) determining identity and spatial orientation of a
substantial portion of the binding tip atoms that interact with the binding site of
the target biomolecule;wherein such determination of identity and spatial
orientation comprises analysis of X-ray crystallographic data derived from a
crystalline form of the at least one monoclonal antibody bound to the target
biomolecule; (iii) constructing a pharmacophore; wherein the pharmacophore
comprises a plurality of pharmacophoric features; wherein the plurality of
pharmacaophaoric features approximate the identity and spatial orientation of at
least about 75% of the at least one monoclonal antibody binding tip atoms that
interact with the binding site of the target biomolecule;wherein the plurality of
pharmacophoric features are complementary to the binding site of the target
biomolecule; and wherein the plurality of pharmacophoric features comprise at
least one feature selected from the group consisting of hydrophobic, aromatic, a
hydrogen bond acceptor, a hydrogen bond donor, a cation, and an anion; and
(iv) identifying a candidate molecule with a pharmacophore hypothesis query of
a database of annotated ligand molecules; wherein an identified candidate
compound has a structure that substantially aligns with at least one feature of
the pharmacophore; wherein the candidate molecule inhibits the activity of the
target biomolecule; and wherein the target biomolecule is an enzyme, a signaling
protein, or a receptor protein.

[0030]1 Another aspect of the invention is directed to a pharmaceutical
composition for the inhibition of EGFR. Such pharmaceutical composition
includes at least one EGFR inhibitor sefected from the group consisting of
Formula (1), Formula (7), Formula (14), Formula (19), and Formula (25),
including stereoisomers or polymorphs thereof, and a pharmaceutically
acceptable carrier or diluent. Formulas are as follows:

8



10

consi sting of hal ogen, hydroxyl, sulfhydryl,
carboxyl ate, al kyl, cycloal kyl, aryl, and al koxyl

W@ 200RN872% i s sel ected fromthe group consi sti nECDUS1487/001685

0, S NR N OH and N-NR2; Het is one or nore N
atons at any ring position; Zis selected 10 fromthe
group consisting of -COOH, -RO3H2, SO3H, tetrazole
ring, sulfonam de, acyl sulfonam de, -CONH2, and
-CONR2; and Ris a Cl-C6 straight chain or branched
al kyl group, optionally substituted with a hal ogen,
nydroxyl, sulfhydryl, carboxylate, &gyl, heteroaryl,
M no, substituted am no, or cycl ﬁ(@ﬂzcont ai ni ng
bne, two, or three N atons in a ¥ mbgred ring.
D WO 2007/ 087266 PCT/ US2007 ther
hspect of the inventiongld
the treatnment of a di seatd di soxder
FGFR including the step of ~adnministering to a 1
In need09kl e% r"ﬁ“@oﬂ‘bom tion that includes a ,
therapeutically effective anount_of a 'pharmaceuti cal
conposi tion of the 5 invention. ﬁuch conposti ons ’

| ncl ude an EGFR i nhi bitor e som Fgrmula (6);
~ormul a (13); Formula (&8Y- FQrnmul 8 ( nmul a
Yy

or =

ce toM

30), or stereoisoners o nmor N
Structures are as follows: D% - 0 N HHYV
[ 0038] [&B3 %I Formylal?N H3 COON NS HO'O AD4-:1038
[ 00391 Formula (13) N:N N- N. - COCH AD4 1020 10 [0040]

Formula (18) H3C cooH \®_¥
CIj :=N
N

[0033] Formula (14)

COOH

[0034] Formula (19)

.
S, 0\\ ,l?l #
&
S; o \@wss
s Se
[0035] Formula (25) 3 )

[0036] wherein $1-88 are independently selected from the group
consisting of halogen, hydroxyl, sulfhydryl, carboxylate, alkyl, cycloalkyl, aryl,
and alkoxyl (-OR); X is selected from the group consisting of Hz, O, S, N-R, N-
OH, and N-NRy; Het is one or more N atoms at any ring position; Z is selected
from the group consisting of ~-COOH, -PO3H2, SO3H, tetrazole ring, sulfonamide,
acyl sulfonamide, -CONH,, and -CONRj; and R is a C1-C6 straight chain or
branched allgyl group, optionally substituted with a halogen, hydroxyl, sulfhydryl,
carboxylate, aryl, heteroaryl, amino, substituted amino, or cycloamino containing
one, two, or three N atoms in a 5 or 6 membered ring.

9



10

5 HRetign e 'i‘?'bF°mFBﬁUPf]S

N\ CHs O ( / OH[0041] Formula (24) AD4-1132 , and
$~N\ OH PCOCH =z [0042] Formula (30) AD4-1142 10 WO
wWQe®7/0886266 PCT/ US2007/ 001685 [0043] O her oORP{BUSH07/001685
and features will be in part apparent and in part
poi nted out hereinafter. BRI EF DESCRI PTION OF THE

DRAW NGS [ 0044] Those of skill in the art wll
understand that the draw ngs, described below, are
for illustrative purposes only. The draw ngs are not

b intended to Iimt the scope of the present teachings
n any[9@371 [ oatier psgactof the Mventior is; diecciertia @aethod for the

Bttréétﬁ{éﬁt %f Qfdlsﬁa%QQJrQilsord@r' SRRk WItH‘E@PR%@bdmg the step of
abet al ol m}gbopr anol ol , and carvedil ol res&@ctl vel

Corluatzt a ARBRS in trec bR W%WQ%‘I'O% kmﬁwes a

whasé;;mkaw FféANE raﬁ%@%d amhaﬁagee&fcaa&@rﬂgbghon of the
Z)ISOFOO net o ,,Iaeao anol ol

0

ipely ?é"?‘?%R '?EB AT ff&ﬁ‘ germula

3@6) | BéPnitna th)l; Eorrﬁ@@‘(ﬁig) lFlo@MU% 24, FaEmU®(30), or sterecisomers or
reser]_ﬁaﬁ,é.| of,,a dinerized EGF protein bound to
ylpgf,o Fb?ﬂfysftrr“g REE afRNPYSh a boxed bi ndi ng

region is nmagnified. 1 0491 Figure 5 is a ribbon

rodel of a VEGF diner. ﬁlﬁ%‘i ¥s 6A and 6B are

chem cal structures of a aN ecul e having

pot ential activity agai nst VEGF“” erein said | ead

ol ecul e has been designed baseiﬁ}gon t he bi ndi ng

portion of an _antibody having highlaffinity for VEGF

as is ERMEhpFaBHad$) t he methods™of the present

nvention. 20 [0051] Fiqures 7A and 7B are chenjcal

structures of a |ead noilecul e  havigv potent| al

hctivity agai nst henagglutinigﬁézﬁé$§zzggﬁfa | eqd
ol ecul e has been desidgned b up he bi nd{ ng
portion of an antibody raV|ng hi gh aff ty fo
hemaggl utinin as is conﬁenplatedgﬁ Y..dsNe methods|of the
pr esento b HYLNFoRAulal(98p4] _Figure TS a Jool im ge of
A Fab fragnent, having hlgh afflnlty 25 for

Angi ogeni n, bound to a notecuteof —angrogemnm,—wherein

A boxed region at @_\ Nsp
W

N—N<_-COOH

AD4.1020

C
Hy H COOH
0/\rrN\©\

{00401 Formula (18)

CH, o
OH
AD4-1132
{00411 Formula (24) , and
C{\ ,n OH
S
W
5 1L
H3
AD4-1142
foo42] Formula (30)
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the interface between the angi ogenin nolecule and the
bi nding region of the Fab fragnent is expanded. 11 WO
wWQo@7/08R6266 PCT/ US2007/ 001685 [0053] Fi gur esPOBUSIUA7/001685
9B are chemi cal structures of two |ead nol ecul es _
having potential activity against angi ogenin, wherein
said | ead nolecules have been designed based upon two
closely associated binding portions of an antibody
havi ng high affinity for angiogenin as are

t d h dg of the present .
vent e U deMBS okt 98 P tRnerapicend in part
AR Ry BpEcinaftarne | ead ol ecul es of Figures 9A and
9B, respectively. [0055] Figure 11 depicts

[ I 1
BRDESORIPTIONID Y THEEORRSYINISET ved from crysta
\@\;(Fg. pdb, superinposed on gl y54 asp58 regi on of the

Lt o o) U Gt o K1 e
1.0l S eriv (

RBETBG BOBLE o 1) (LBT=BHE Plincshe ayps Tnastieingé armeot
5 lamtended o lipi e sowe of 106 présdrit Gedichinds ReHyokSy.
phar macophore 21_gl y54 asp58 , derilve_d 15 friom
cryst di00#%Y9. Haure wﬁe;hQMe¢m§wncagtm?tLgéf5§te@?Cp?,8

' Laur e.
oPrachMetoBidt), EBbiI Bopreria bod bNeRLG) wpBe il

phar macophore 22 g errv

; i ; €y
1YY9. gadbaessu mg&m§ﬁ%§fh&) %Tﬁgpglﬁgrﬁi@%%ggpcgé% Etr}bstantlally

tibod cet uxi mab.
D Cé"F%%[@X%W Ea%ggﬁ'?ea'fésbmr?leb M&terroldly evetalgls pmipranolol,
10 | awyeapdidilosuperi nposed on region glys54 asps8 of the
anti body cetuxi nab. [0060] Figure 16 depicts

phar ni@8phbr Figued istrepsaietatiter onarigd FrRdy St al 1
YY9. pdb, superinposed on region gly54-asp58 of the

ant i b68§48p5 Figurexi meoJm{JD@ﬁﬂdselﬁtaglmech?idﬁ@iz@HS/EtGlr protein

; 0 iLve r.om crystal
SRR RRICAS bt bkt et et e b
nggﬁy cet uxi mab. 12 WO 2007/ 087266

PCT/ US2007/ 001685 [ 0062] Figure 18 depi cts
phar ma8®phbr &'Pe ¥ g @oiRfloamrpedeldds VEGF dimer.

[0050] Figures BA and 6B are chemical structures of a lead molecule
having potential activity against VEGF, wherein said lead molecule has been

designed based upon the binding portion of an antibody having high affinity for
VEGF as is contemplated by the methods of the present invention.

15

20 [0051] Figures 7A and 7B are chemical structures of a lead molecule
having potential activity against hemagglutinin, wherein said lead molecule has
been designed based upon the binding portion of an antibody having high affinity
for hemagglutinin as is contemplated by the methods of the present invention.

[0052] Figure 8 is a Jmol image of a Fab fragment, having high affinity
25 | for angiogenin, bound to a molecule of angiogenin, wherein a boxed region at
the interface between the angiogenin molecule and the binding region of the Fab
fragment is expanded.

11



fromcrystal 1YY9.pdb, superinposed on region thr100
gl ul05 of the antibody cetuximab. [0063] Figure 19

waeleprosrephar nacophore 3_thr100 gl ul05, deri veRCT/ESI0TM1685

10

15

20

25

crystal 1YY9. pdb, superinposed on region thr100_gl ul05
of the antibody cetuximb. [00641 Figure 20 depicts
phar macophore 10 thr100 gl ul05, derived from crystal

I YY9. pdb, superinposed on region thrl00_g!ul05 of the
anti body cetuximab. 10 [0065] Figure 21 depicts

phar macophore 21 thr100 gl ul05, derived from crystal
1 YY9. palbs 3k uplavres8s and A ﬁ@nghﬂm'FH‘r%!wtlgle@IOf@SOdﬁad
rﬁsle%mésbfgﬁ, g&hHﬁélmvn& 808 @lt dridiodeni Zuﬁ&etrpéé«d lead

ar macopho r1 00 derived from crystal
1mv@cmﬁ§ h@@ﬁ@ﬁ“ﬂ?ﬁ%@tﬁ seéigtmﬂm e dlogely pgsesaied hinding
%ﬁl@ﬁéﬁﬁf arJr Qnﬁl%dv(hé'@fbg h%ﬂ%ﬁ&tﬁo@ 'éh@m%gni@'\% Srtesn:ontemplated

ph armacog@g . derived from’crystal
élQﬁH’f? BEASSAt inyenten- serl 06 of the ant| body

uetUX| mab 0681 F ure ar macqphor
Her i vel093%m gfg)%?%ﬂ %éd %&Hfs"@ 8%' &ﬁ@ﬁd
[ 1o llesasf Figures gﬁhendiBBl h;sdycwyum mab. 20 [ 0069]
Fi gure 25 depi cts pharnmacophore 3n, derived from

cryst alods %178 Fignlive 14 depidtsrpbamkanp hoey il ouly54_asp58, derived from

39195038, Sk ron IR sEis ben Goocy

Cestuxiglabl CZS pdb, superinposed on region
yr101_ser106 of the antibody cetuxi mab.

[0
Ei gur e 1295 ¢l pifiguse JRAAaRIE® BHB‘W@P“%%F "x@ds‘f'.n%?ﬂ% derived

Chr il @Ystal Py o B, 54 646 BB dfthd Bhtibod
>e§r éﬂlso? t he gﬁtlﬁ%f cet UXI mab. [0%22] Flﬁgyl?re ey

%eﬁPE'fT?bphar macophore” 7n, derived from cryst al 1

;ﬁ?i ESEQ,O%{JGE%“E%S‘I%O' ol reg| o qg%hylg Ilyg/? aspsg derived

PEdmdsp$ialr1¥v09.68b, slifindodeidpn mgitth glepéd casp58 of the antibody
hore 10b, derived fromcrystal 1 CZ8. pdb,

sfﬁ)giﬂ OSed on region tyrl01l ser106 of the anti body

cet uxi {fd 1k M@iﬁﬂgﬁﬁé’éd@%ﬁr@%r@gg@ P8, 48rived

der i ved romc stal on region

W OBCrystat D!Yiamﬂmsurgarme@fort MI%ﬁlwéﬁd@sp‘S&sof[tbeaspbody
!:&Hiinﬁwa?bl depi cts pharmacophore 2b, derived from

ryst al 1 N8Z. pdb, superinposed on region arg50,

yro2-to69¢y Figure 33 difpidthphanhaduphvre 280§ y64. dfs!war Berived
32 or%eé)ry aF1‘P\ps { ggcgl?&eor{nspc?sned odnerrngoendgl];/%g aspt'%} of tLe antibody
cetuximab.

[0060] Figure 16 depicts pharmacophore 24_gly54_asp58, derived
from crystal 1YY9.pdb, superimposed on region gly54_asp58 of the antibody
cetuximab.

(00611 Figure 17 depicts pharmacophore 1_thr100_glu105, derived
from crystal 1YY9.pdb, superimposed on region thr100_glu105 of the antibody
cetuximab.

12



1 NBZ. pdb, superinposed on region arg50 tyr92-thr94,

glyl 03 of the antibody. [0077] Figure 33 depicts
w@banrmsephore 3n, derived fromcrystal 10 1 NBZI/paiwp7/001685

superi nposed on region arg50, tyr92-thr94, glyl03 of

the anti body. [00781 Figure 34 depicts pharmcophore

5n, derived fromcrystal 1S78.pdb, superinposed on

region asp3l _tyr32, asn_52 pro52a asn53 of the

anti body. (00791 Figure 35 depicts pharmacophore 6b,

rogi on SSeRTT FONETS glgiols ot sBonpnGiaEE hrT8B 5185, dervea
4ra BotHal 1v08edb, Fugerimpseed epiregionphATRERALS o tantibody

fdxgdpfrom crystal  2EXQ pdb, superinposed on heavy
chain tyr50 thr57 region of the antibody. [0081]

Fi gur e;o%%aqem%xé ﬂf‘éé gcg%%%cé‘f;“h | 'tP{r%o ﬁg})ﬁ derived

stal 20 - rrpose on-heav

5 3 ‘ﬁ‘f’s rystal 4 Yrgerg% ﬁUBP”mﬁ@S%PD be@ign thr[1ooagrp195 glitte a@ibody
@enixghsb phar macophore 5h, derived from crystal

2EXQ pdb, superinposed on heavy chain tyr50 thr57

r egi o ook 41 heFiguel Zmddplc{sQQ\%BﬂwaEbWr@ 189 tﬂ'@@bcgg@ 05, derived

derived from crysta
oL EBSD 1B st a6 BRGres o4 Fesin #1300, @ TBR obinerandibody
gatuxboaly. 25 [00843 Figure 40 depicts pharmacophore
7h, derived fromcrystal 2EXQ pdb, superinposed on
10 |heavy [6R&Fh tRjg@e 2thddpictsquiacnactphdre 2antrirbo0ygiu1d%) derived

o o ¢ S04 o UL AL 055 € oy

£RUBIMagi on of the antibody. 14 WD 2007/ 087266
PCT/ US2007/ 001685 _[0086] Fi gure 42 depicts
phar maBBphbr EigHe 23edqniats Phﬁﬁfﬁﬁ@ﬁm@QZZEK@@_cﬁtﬂos derived

&upmryﬁqamswgwbhe irfipGddd dryF
[ 00871 gur%@is de |cttsﬂrg O cop oreg%'%bOdy

15 gntt L bo
and A (sams) der| ved fromcrystal 2EXQ pdb,

super doon t t chain 32 1l e33 Gly34, 5
ér 49'[{)}?92% éﬁ%}gﬁtﬁ%éﬁp&% pgﬁ@@%fco & Trpde ¥R coystal

1688 pdbi bepBrimpERRBIN Figlon Br e depi 08 &f theaerriﬂ‘%epbe{u%mab.
3L, derived fromcrystal 2EXQ pdb, superinposed on

the | [ 8JchEigvraeﬂmpiqegaaﬁmhorérgn Aderiestordcyyasta
W&Z@%dbp‘aﬁ%ﬁm%d gﬂ%rg t1_se r{(fbe %falpl La&gqubLetggmlab.

Fi gure 45 depicts P

20 | super [med Flbjuré) 25 @5 %ﬁh%ﬁf chaibané ﬁp?%%grf%%;cﬁ%tal

uxi mab

,&(5?% st al struc ure

WQﬁeg QReESIqs¥H! Gla sexidbeidhe latibpdicestuximab.
occu e oteln SEQ ID NGO 1
Wi t hpgoe%r(gﬁpkgp % 5&9 sgpha acophore( 4n Qdenved from )crystal
1CZ8.pdb, superimposed on region tyr101_ser106 of the antibody cetuximab.

(00711 Figure 27 depicts pharmacophore 6n, derived from crystal
25 | 1CZ8.pdb, superimposed on region tyr101_ser106 of the antibody cetuximab.

[0072] Figure 28 depicts pharmacophore 7n, derived from crystal
1CZ8.pdb, superimposed on region tyr101_ser106 of the antibody cetuximab.
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15

20 -

25

spheres (dark grey) positioned to occupy the position
of atons of the target protein during a pharmacophore
W e@rps7266i s representation is used to 15 apprPXi/Ie1087/001685
the surface topology of the EGFR target protein.
[0090] Figure 46 is a diagram depicting the conpound
AD4- 1025 docked to EGFR as a 2D nodel with am no acid
resi dues of EGFR annotated. [0091.] Figure 47 is a
di agram depi cting the conpound AD4-1038 docked to EGFR

as a 3D_s C crvstal

Vi ew ([%5’7g 25: ?‘Hg?f épq&s%4@5c@&gﬁgﬁr g?nﬁ\é%d;ﬁgﬁ rgy

t oz eqaitp superitpdsdd 00 re@ioukyd%m%@ﬁzoa eariiyosy gefuximab.

with am no acid residues of EG-R annot %‘Q%Bﬂ'l |

Fi gur 00941 s Rigureaf} aepiels R MAGORHIeC g%rﬁ 0¥ Sl

%@& E@FRP%e@o%Degeﬁl%l Fgm tjroarthres, a3 efthelastibody.
ed

Fgure 50 is a diagram
depi ct;i o'?:gsﬁhq:@@r@@ﬂﬂé 16@4phw&ﬁcaﬁr\¢ietﬂtedleme£@m aystal

I h d
e cpelnapohd o e ST Rl ooy

R ek

stm&upaaa@%ed [oBOe6ionFargae cty2-the9% aly Hg afnﬁhe ant'bodY-
depi cting the conpound AD4- 1018 docked to EGFR.a Pl
nodel Mia7Y lanFigoreads depisty ﬁfa@mwpwfbrﬁ%t"ﬁf’é@m erysta

tgzttHig4 {191 CDBPWEREthtibody.
A‘%%?%bag %gﬁﬁ%s{eg cjrlg'G'Fg/Jﬁ asﬁgsgg@rmdel éﬂﬁ am no aC|Ido
resi dugsp-afy Eﬁcar@sm%@t&sﬂpn&n{msasbr&smwanvad frean grystal

S5 b o S5 OB ST S HB 80 Bs of vo

phoaled.  [0099] Figure 55 is a di agram depicting
t he corrpound AD4- 1022 docked to EGFR as a 2D nodel
Mt h g ove BC Fijure Sbdiepicts bh&iGRRophn 8b ederivedgreystal

1@%&&@264%@@% o@\"ileg;gm n%éﬁﬁg\grﬁg {ﬁn{fﬁguggﬁaw of the

F &stibbdgs of EGFR annotated. [0101] Figure 57 is a
i agr am depi cting the conpound AD4- 1030 ockedf tal
EGFR as0e8@D Figuse 3/ 4a9pid#PREMERFPNOES PHUEETRD TEIPRTYSE

X & GHHRa09 chaindyb0agirsMrdgiphaif itmgattiteody.
%ﬁ%&%&%ﬂ’gﬁkgﬁ%s dockeg ?g EICnSF as a 3D stick nodel

Vi ew (/&%9;[] 3B|%Lﬁ§tﬁ0de;(i;¢t§fpﬁh@ﬂna¢@ho(r8)4h défivgdDftaicrystal
ure 59 is a diagramde t.he

3ekewdR, viririct &3 e R 878U & e ooy,

f EGFR ann a

depi ct itAG® ? oundé‘%é% dfxfgrggg%%&@régh dgh@&f ﬁfHﬂn crystal

3B IESGQ pitb, rmqbehmnosad (o) heavy3bairoly e thisd rrpg@@ Q)‘,t@q\,antxbody.

[oos3] Figure 39 depicts pharmacophore 6h, derived from crystal
2EXQ.pdb, superimposed on heavy chain tyr50_thr57 region of the antibody.

[oogal Figure 40 depicts pharmacophore 7h, derived from crystal
2EXQ.pdb, superimposed on heavy chain tyr50_thr57 region of the antibody.

[oogs1 Figure 41 depicts pharmacophore 8h, derived from crystal

2EXQ.pdb, superimposed on heavy chain tyr50_thr57 region of the antibody.
14



[0105] Figure 61 is a diagram depicting the conpound
AD4- 1142 20 docked to EGFR as a 2D nodel with am no

wa@eood/osrsé dues of EGFR annot at ed. DETAI LED DESCRUSZ0TN1685

10

15

20

25

OF THE | NVENTI ON [ 01061 The present invention is
directed to nmethods and apparatuses for devel opi ng
one or nore drugs for one or nore targeted therapies.
In accordance with one aspect of the present

i nvention, conbinatorial chemistry techniques for use
i th high throughput screening techniques for

dent i £998&) 26igiwanP dapice pharmagqanhiors Sanderived frem prystal
HEROASAY, %ﬂﬁe%ﬁo@é’@bﬂ Pably chanltgdd_tHrbT irédifsd of theantibody.

nat ur al ani sms of antigen response to effect a
eSS Ved ys PRI FJuré 43d8pRas bﬁgrrﬁécdmbbﬁ al laynd@c@ahid)gderived

| ecul esbé)%géé@ %F‘B%'E%‘IP §‘?TPT‘ ép%’@h% cﬁ7é{bg8?2%£d' 33_Gly34,

T yria9aniEs0e Glys gt QfPHede, ane Tepdc ragiandi e antibbdypnal
irug design techniques may be guided to the creation
pf | eatioo#®] efigdues 4ftatepiiaphateatapteie 8byvddrpeuemom crystal

o] oﬁs [ cé%ﬁgx}'pﬁt %&?oﬁ% ﬁ%‘l'ta({hallr?ﬂ?ﬁﬁi H‘%&gf g@ﬁf

esl ze
TydAobisSIOuGIyRsl, Tyrd hathe@rieakadvwPa redinivef thie @ntibody.
af fini t% for target structures. [01081 In brief, a
br ef er F@8 b &igure AP dapigts Ehgemaeephiase 1d§l¥él“a§§?§f a

Héwerfn%oéyaewm régdi s @wfmet@ A@ﬁr@n’{&ﬁ thé p%&efn%rbga&structure
an antli pr ef erab

a°fn?ﬁﬁ%l"é§? ap qpﬁd\/ylumeecmt@gas FaP Héﬁg Y Fé?'aé% the gPace
DOSHIRT DY the EGFﬁReﬂ’aa@ét)préteﬂf SEQND NOY §), Wtﬂfﬁgﬂ:kﬂp)bfaﬂummy’

% ng, 10 i.nteractjon betwe targ
OATES (T3 @ P A oS B PO I PARtonal R e the farget
protein auphg,a ma&myphaiel qu;arrga.pws d@ireserﬁéﬂm tshesed to

et §ife Bl Eslot P S RSEaBRR o e sea
s one gg, B! émg%pd?g%rsni BB RS R Rl BPAB! s

n a p ar macop
aﬁmhedctgpﬁféFB asa P.Qamgﬁ@s«vltmhramm@ hesidudoft LGER armotated.
?ener ally be derived from corresponding noieties of

he i nfR®2LEy SiQHe 47 d6 @i Hagrant eepiréng tietsprepruncAgét1038

gﬂ@&@kx&@lﬁ@m RaBOBtRR MR IRIE(AdrHD emaaesurface view (B).
cording to software designed for such a ta

Candi dab @9 2P| Fiilres8(i§ aamagraat dexisiny te Mﬁpcmrndmoa-mm
‘he %gplég('ﬁp{?gafsltq]eébrm %%Eb%%fr%d?é%g% hos féIBIFE{ anno%ated.
A 70 ¥21 CRUldabts TOliEG UL PSe AR %g%mé&84%og

n silica &raction mrune
sgetkeh tprﬁﬁERrﬁS ggaimodelygiti ayirmnacid mdm@ ofdaGF& annotated.
according to software designed for such a task. After

sel ect oM BF  Figuse §Pds a %@Qrem depiciingthe eampasnd AD4-1016
DHGEHERGBIETOF R 5041 8bSmoddIstith SMHD A8 PESHIESs ¥BESFR annotated.

1

[00951 Figure 51 is a diagram depicting the compound AD4-1017
docked to EGFR as a 2D model with amino acid residues of EGFR annotated.
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optionally docked and scored in si/ico, the selected
nol ecul es are obtained, for 25 exanple by chem ca

wa@wigrse or froma comercial source. The seP€rUS07/001685

nol ecul es can be nmeasured for binding affinity and/or
effect on function for the target bionolecule. Such
assessnent is generally according to a biol ogical
assay. The tested nol ecul es can be further sel ected
according to desirable nmeasured paraneters. The

sel ect l e S5 d/aqr the further sel ected 30
nol ec uﬁ%grgganﬁghfé ongﬁ <II'l § a@éamM'Pgéﬁ? CRNpPEYNd ADA-(@18
ZO0Re0 §YEGF RPay BLEQ 0Wde0@itb @minBlacdietdueE of AEH annotated.

SELECTI ON 50109] It shall be understood that the types
of bi diP@I98 ul@gu@r@%tsadragrameielpmdgm eomlpeand AD4-1020

GROREMEETPR LH& ZEHHEQFW% ﬁ % r%g dued ¥ gdg-g? ?aréé]tated.

i ncl ude one or more of: nucl |go

(i omer g sl taghlc ARt o
Rﬁ § 1 %ﬁ?ﬁﬂﬁaﬁ.é rrmg WHR BTyine aaln’rmnlueap? g@ﬁ&amated.

pep cl onal , Monocl onal ,
f ecomt ?ﬁg%#j *{EQ el e%d'gﬁf"’l%ﬁﬂﬁplggng 3R FeBAgUNG, éﬁl“eﬂ!{zz
dnﬁkttrbthyEGEB 311820 trodehwith bt bEide§i88E8HY EGFR annotated.
proteins, nodified proteins, enzynes, enzyne
cof acti8280dr Rigweda isresdiagrant eepictiogthecs@apolifd ADAS1027

dbsitd FidecFrabel of Ho%le\hl'ﬁ_f@‘f E?E?%gggg%oigeﬂ? annotated.

Hi sti di ne-tag conponents

prot eifoso1ar tFigurei 57 isddib g 88p lc%ﬂ%‘é F{)WJ Jﬂ\Brl 1030
‘ |
5?@5%%{090‘552%0&%%3% el 2@@5@5{}{5 S5 5E5idynmpkBGTR amotsted

agoni t S. el | anel | es,

m cr ozgrirégpsﬁé) 'gﬁff %%rahééﬁlﬁ' %‘1'%9 P‘H—E’ébﬁ%ésﬂe*z
pederckigl ERBRmes a 8Dt stk ohddes vieW UYsor ITREARBLI élﬁ‘%acecméw (B).
met abol i tes natural products carbohydrates and

deri vaP192k frigure §O iaadliagrant depialinglhel ¢ayapsiand AD4-1132
86N G thdEDé‘ 9B rﬂﬁﬁél'vﬂﬁ*ﬁarﬂ?\t& gcﬁd Pdsi tré?tﬁl ﬁf)fl é@?g annotated.

pol ymers nol ecul ar probes natura

recep{erc4 ANE¥idihe BDGak dﬁ@ér‘aﬁ@&éﬂ‘ ‘!p\%r Qrﬁcp%‘%f RbY ”ﬂ 42
e gt e o i

pot en r edox t.entj al nd tissue sanp

éﬁ' Sofsthanr Bty blue7 d w%@@tngoﬁhsmwr@ AG4-1142
edrtalfiGFR asranﬂlalmode‘rwm Pniclociadlesidibs2 mm@%notated

[0110] Desirable target enzynes include those f

DETAN 2D OESERIFHEN @EOFJ% fo}?@?hh?@ﬁy crystal | ogr aphy

data. The vari ous net I nventi on can

used LoLaEENEThE Predent MEARBPICIIFRIE & rﬁq@f c1 %ﬁdyar%ses
fEF?é Fplf.‘sr()%?tos ércr%sta lized with lig | nc

d T Fyet %mewu?ﬂfed?%% tfﬂesaples In
FerQeanediyith emeaspenioif thel drebd KAV estion, 36HBinHBral chemistry
tgm@é’sbaor UEEW high throughput screening techniques for ldentlfylng
small molecule affinity and activity interactions are avoided by instead utilizing
the natural mechanisms of antigen response to effect a massively parallel
screening of naturally occurring molecules against an antigen.
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conpl exed wth pertuzumab anti body (1 L71.pdb, 1
S78. pdb, 2GJJ. pdb); Flu Agglutinin (1DNO pdb,

waeerRogdsy ; Fl u Hemaggl utinin (1EGC8. pdb, | QFU. paibys2007/001685

2VIR pdb, 2VI S. pdb, 2VIT.pdb, 1 KEN. pdb, | FRG pdb, 1
H M pdb, 1 HI N. pdb, [IIFH pdb); Flu Neuram ni dase

(NCI O pdb, 1A(4.pdb, I NVB.pdb, I NMC. pdb, 30 1 NMA pdb,
1 NCA. pdb, 1 NCD.pdb, 2AEQ pdb, 1 NCB. pdb, 1 NCC. pdb,

18 WO 2007/ 087266 PCT/ US2007/ 001685 2AEP. pdb); Ganma

1704, paa e e P scehlar R iy anithetiecteb tsfesan

P’V}@"}i’@ﬂ) ratigepkdreigi desigvketechoinuesinsay(He §didegdd thé creation of lead
rot ea

(Vﬁ’?gg@gg g&%r%ée%&a%&ggbengﬁwcg i cogié'gg theymelecular

st %Rpér@‘@'@omcaumyntbeas@d (Hddulexdisuch add@mogldbulins,

1 HYS. pdb,
?%a*ﬁ?ﬁ“"i‘?‘%?aggE"g”zﬁ*ﬂﬁ%ﬁ%%%%ﬁ@%@?%s (1 FORp db,

1RVF. gdh.o 81 BBR.Lpi&E.a BroRs ré@@mbéé@ﬂ_ rg%?m Mfﬁga developmg a

fi'f"?% faogen r ecept or élTXV
¢ qr-iereargete ﬁ?%ﬂ@ﬁ |'%nas fﬂ"pg@s Hﬁmwaemd'ete(nl proteins
K&=B., tb
o i S8 Y
'88 S PRIGE porpat rabéyompamemmbmg
(rle@G\D@dbtWMgEibnolédtﬂs emdlbmnh&h@s OAK db
%\%’E@ﬂ%{%@a df°EE§59'{§ Q/?)?_&)éfe a%rapgxggtep d’lg;m t{)gcgmdlng
EWPE%('@G“W tmom@bmd(r@:cﬂcbﬂnaldb ar@défimgulThe Broddim Biding
giégirﬁg%hn %J &k r%gged %%@e gvgor%%l% é%%cgrf%gt%\r/ésr and/or
BAPPiiRbIN qmqrnp@@phom mo@em@npasmg opetor m&éaormibxacophore
fegen dPh arhiZRNpRER: fela%iﬂggﬁeh%éé%% eri %Tcpm corresponding

1R77, pdb | RZ8. pdb,
Tﬁf}leﬁ(ﬂg qlnmkngéwsteqmelp@bcomm\pld:l’n)theZtﬁﬂé‘etpﬂhnolecule

erseact e i AT 2
% %5’5‘5}53@ TD‘éggfgfdﬁomfwa e, qn&lsfﬁapc&)phémlcal libraries)

m@m&ned robPthopa oldc Bl whilh aif rmdc o

N R Rl

scpngidanisdico for interaction

With H}ﬁdﬂa@&jllmtrmrfemy;girﬁ $edte(rR AL |og)854b r%ésc";mng gan be

é?féééf l(aré %&%Pd%] qésgg{\eﬁ%fgr % q\}%s dister pelﬁzgorp,@f, molecules
ug;{mqotekpnezc&)(@rﬁdM)aerthEeSﬁSJEM WR&E%?@%B@H%&%&

FaenrHVSd =R bt m o dFe 36 Bhlietl S otseinec. for

gxsawr'e 8y ghemigs §Ve’rhtealsd:rrfenm asminaoeio) sanete) lThe selected

rAeBelIeY ¢hh ¥ MbasseBlibr & bitors, or
hay rcophor es_t her eo{?r Bgﬁgﬁgﬁw "V°" eftdct b fuEon or the
target biomolecule. Such assessment is generally according to a biological

assay. The tested molecules can be further selected according to desirable
measured parameters. The selected molecules and/or the further selected
molecules can optionally be further optimized.
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bi onol ecul e. Cenerally, an inmune systemprotein is
one which binds to non- self proteins. In various

weedpoasTrent S, | nmune system proteins are rai SePCI/BSA0/001685
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30

2007/ 087266 PCT/ US2007/ 001685 agai nst a target

bi onol ecule. It is understood that nultiple structures
produced in the i nmune system express selectively
high affinity for correspondi ng nol ecul ar structures.
These include, for exanple, major histoconpatibility
conpl exes, various T- and (3-cell receptors, and

ant i bo@l%@LEAH‘yE Eﬁ@GéfSF‘Fﬁ?g@f’ét r uctures can 5 be

Jtl|lzedlnt t he entlnv ntions
v oo gy | st B sRlectiita Mt 360 e i IO R B tppt or
éﬂquécﬁf&rdlécdn& g@fﬁera&m byoth@i resthiasldf the prezieat rn@énﬂlcm can

e, skilled i i 11 und ha
8 ks et Bt 07 ke oY aS e il Oy gppvatves
piheteaif))DNA (delble stratd 2 sifged sh*a’tﬂ)ytotalfm\ll\nmssemges'tm

rﬁﬂf\t uﬂ}lt%f:ﬂcg SI{LZRNQ’E | gﬁlﬁél&tlgh t]a?né%tIJNA (%%}Jt%eg\rucﬂagc acids)

I'on  cause examnp
[ Polyclonal, ddrfticionaghrrepembipaot, ar@memusd anh!nmhes.yantueﬁms haptens,

Jéﬁtﬁb%d@/SFA@ @Lbur"f}gﬁ tn?@cﬁﬁ?t%i@ nE@ sar%@ﬁaaﬁ@rﬁ%d ﬁé@éﬁ)téﬁls

hol ecules desira escri’be
|NINNEDH mzy@mfaﬁﬁt@r mimbltomr;ée@mmie@s;ﬂ@tlnsd Wistidine

alfabEf%e%lSdro%ki’&%Jtch%@‘Yé)r‘.%qffiusf-lfir.ﬂ&nn'eﬂtag%‘bhﬂfotn'el-'h?s é%@% #hed

after binding, nore preferably | east about
preieinmtartifical antipogiss. W?JQFé"arﬂF‘@f'@FSalﬁiﬁé;t'Pﬁﬁ‘ﬁﬁén%'VE’taé\%

-Jafé&a?td?§ WRSlBIc@fs Ic%‘ﬂﬁfréd?qaéhtgtaautceﬁufar SGibdtARtureBadynapses,
hbout 2% conf or mati ona as neasured by

t he
TS AR e, G8lLTHAngiism S TRCHRPorE e mBh malequles
J?Mﬁaﬁbéﬁicﬂﬁézepﬁﬁés Wl@él@ndlnsr@ﬁtmtﬁ%§?ﬂ@spmﬁh{m§esi drug
D ri.ous 0, aver e.atom¢c at |
Brodins sH bRVt A IS i Es FapBrand artifcial
‘xdfdsmt@mm hbﬂnané.’@pbpt&ms: reative @\;hta@ﬂlfgﬁﬁl polyddrd]molecular
t re ulin 1, re an ec .
Pbiches TRRfiE} o aHIEIH et o choiicd) Ve PBRET chelating
nessEigehts, nmwmbtr@a.rilg@ndduwrauwmumr asbemblies inditators (pH,

1 Sgttenh%r ﬁ*fe%l%gke %&@?rﬁfals trla R{S’t’é‘;\{lgl? dz}&?dst’ass%%cgémmes (tlssae micro

espon ren Cr 0Ss speci €s

wmysicrbg @ar‘ghteblamqmulmawemblva pratging Imrezarafwabtyean

Qﬁiﬁhépe0|es genetic codes (specifically for the
enmentarity defining regions (CDR) conmponents of

Ent ' bo@'bfﬁbl ardsirBBlef target ehzpmks m&sth%g%ro\)éﬁircﬁhﬂiere exists
St ruct ures bei ng. nononeri c, P% canel s, versus

PTLpin@ntigogy cr tplioqEariyAata; vargusametlods afiae inyention can
DO Sis8d €o gohéraespha@sasupsefe nddglsear 8ivatiBBofl R bteitarféts

HeErnfers R Toapdl nbitb s i isnit e Faptens MpulPoRease
3(1@@Clﬂc§b)pAngmtarls0dil ¢ECIKOpdbsBCHD Mabt 28KY. mdd)] EhB2
Qomplexed with pertuzumab antibody (1L71.pdb, 1S78.pdb, 2GJJ.pdb); Fiu
Agglutinin (1DNO.pdb, 10SP.pdb); Flu Hemagglutinin (1EO8.pdb, 1QFU.pdb,
2VIR.pdb, 2VIS.pdb, 2VIT.pdb, 1KEN.pdb, 1FRG.pdb, 1HIM.pdb, 1HIN.pdb,
1IFH.pdb); Flu Neuraminidase (NC10.pdb, 1Al4.pdb, INMB.pdb, 1{NMC.pdb,

1NMA .pdb, 1NCA.pdb, 1NCD.pdb, 2AEQ.pdb, 1INCB.pdb, 1NCC.pdb,
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WO 2007/ 087266 PCT/ US2007/001685 [0114] Wen a
foreign nolecule, for exanple an enzyne indi genous to

wa@p@vignespeci es, is injected into the body ofPEmUS2007/001685
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ani mal having a healthy inmune system a response of
that systemw || be raised against the structure.
During this response, mllions of individual nascent
li-cells, each expressing a distinct 5 receptor that
mrrors the identical antibodythat (3-cell will

ultimately produce, are Rosed to the nol ecul e.
IER. pEB); Gamea Intarfasan (iduEAF gbpf 53E.pdhat BBY\hadb, 1B4..pdb,

1 €84 bab)t HEFS@@OI‘BB]%%S Qvntﬁquéﬁ%Hbﬁh gﬂ\?Bf ?H eﬂ:\t’@ pdb) Neisseria

rollferate hus provi ding a col

d enmsmsiem@ééNkJrPé’bs awé’Aaa@lP DA Rﬂﬁ’r &HW>§ psiﬁéd"Mano&ﬁase
Q@Pwd%e&caﬁ% @MFzmQHﬁa 68b) ﬁS‘é‘Z%db?' m«se@helveréé

T Rosciiat S M1 (RS Y poRTRG R, 155 e,
z Rtpabarms's ;&rtf;nwwbdﬂ A 08 RBNAHRA. pdi); Rhaeslirds (1FOR.pdb,

B o BB 74P bt ek B Bb R St reedpiee
(|1&'><I\Mpdw1llTYf33pdﬁ NG'YfSJ;?dU e ;‘Ywmﬂﬁmﬂfﬂl Mp)psatdmi ellai )
eq, S [ €
AR MR ot UG Ty VBT R S SRk T Bl s,
tE@K pdb) Ulhsombopoibtih oomptdxedl/ﬁtm'ﬁNh i(1Y7Mopdte SIMTNDpdiv); Tissue

rbggcﬁé@clt.cﬁw eﬁé‘{:‘m}?tﬂ %@ﬁ#é’ﬂ JrA‘iLﬁﬂ/ phB FJ %‘éS”HUJ?ng) Von

ular
pWillembearshleastor cainplexad wenmzunen@-4 |(‘sOaKchDt. W@H pdb t'FE8.pdb,

I

[INSHBOIROENIINVEGF CUrABBREL WANRIE-EREEH) bOB) 2P0 Bbn,
pf!@Pdbnhl Bl tpsiby hEZb@@b \ﬂﬁ%ﬁ @(ﬂb,tm1 mﬁh)e@Qr@avgu@n&ARS
@B &b faches. ng)a Lm%lggéétl (13'-QIFt 5@6 a’ﬂ:YJL( ?(fib)n v @B

or the dlseas re are na es o

AFoRAD. T8 R, ﬁ@wmpséspwym 8 hagb Gt Iy fdb, 1QNZ.pdb,
Bz BeBo! wzzs Ipaaoimglaligjlboﬁ RZE. E?]db rmf:za;/)l?gRZJ %Bbl enkkrﬁdfb
I PER LM o Bt A gl 3PS aathy B Grd (G peb,

DI pdA\s1 TR $eib| Ied2ipdbt megswkgn ves@def 1UBE.pdb, 1U8I.pdb,

T eHE uaplb, 18P RED. adhrbRde W et il g8 9 Gom pob,

ﬁﬂBNJ{idjb 1980 mity, 2FG8) WestNbe Niraiys Ubﬁ!’uEIHIHICBS(ﬁatent App.

Ph NMO%%%FI%S%?X%%\S% il?%% o gltaF erre H%fa[%;?hao fsr'{eﬁl aP Acta

pur pos€e) agai nst
dorystefilogtapbias (004 ), rA&d Ga) 3054 ¢ 20®3<)habd EGHR (ﬂékpdle,m i18K.pdb,

T‘\gﬁb ﬁajw%geﬁrétﬁﬁpdﬂh%g@f?e ones, that has the

aracterrstics’is "to as a lead, and
goes on for 30 further refinement until a drug is

o) UdshR sReal PRt Rl B AR A T O

abor i %ﬁnduﬁm@ﬁe @ggtehe l'dﬂenh%’ dé?huﬁ%%%@)buﬁcﬁ:\{ &G tafiet

know edge of the tar  ecul e or at struttures
rﬁl@lﬁlpl%ufﬁjarﬁj.lﬁqd as a template to direct selection and/or construction of
small organic molecule inhibitors, or pharmacophores thereof, of the target
biomolecule. Generally, an immune system protein is one which binds to non-
self proteins. In various embodiments, immune system proteins are raised
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[0117] In contrast, the present invention capitalizes
on binding affinity properties of imune system

wW@r@rmsT266 SO as to provide a high throughput aP€T/nB1097/001685

5 screening process. Initial presentation of a target
nol ecul e to the i Mmune systemresults in antibody
production by the i mune system where the production
of the many different and distinct inmunogl obulin
structures acts as a mnassively parallel high

A b T O P St oot
the semuner systerh ieﬁcplt'ests Ls@leﬁ:ti%ftlysm ' h;taﬁlaity adrl db@lre%b@?@ih molecular
S, ] nd. is e_heart of. the I nmune systenis
BRSO TR BBk thh Pyable, ataie RiiasPRaBLty Sarepioxes,
svarioeniTagnd3-ae! tdmeptoes‘yadmmgtbolaieéf; mty q@i&adt hlfﬁﬁéﬁklﬁtirt;}cﬁlhres can

- S n fa i ralle
5 2R efls 8F R SprenPdr Bleshibor idweter. Tylhn Bufsises o
| descabiparibe prefetrad eprtaxidmentsi temeof, aatibadigeshatbbe eafefed to.

; than. i AL t. t.

98 SKIEN M e qtEn) dtierind Bl whioutq HEGlesBf BBbres to
thedAimgne pystemarotpineas well( 3-cel | s that are capabl e

of producing antibodies that bind to the target are
dri vent®3-33r of ref@ehlYe thaBtRERG Sveterhprotelnbindg nemoselt proteins

ritralitioor 6afstivaiurl @b daidkd HoP ekbindie fb?dndJ&]idSﬁt. It is this
ermts the future enerations of "(3-cells to

PIRE Ry el TR MmN YSIR™ RRStESNEk 2t ket inparimaes this
wildds a_cmuiefmles @Je_tsiﬂﬁ:lfeaﬁ g%] mﬁﬂ”(dﬂstd??stibé’% hlé‘(’jéir'l.Qn%H8ﬂ§

. S . e, anes a I N nor e
Hhbaiehts, 158 FnhLHS bt PordlR 5 af BB Habou 5P opstast in
tstraictuse réfdre smd afiegbirlding) modriefpreferablper Rast avbyt 98BRicenstant.

i I igher . binding affjnit i
5 U4 Al RS D3 o o oot s
9y lesscthap @beyt 2% domfatmationahihrzaigeoas nEasuddd BY the spatial

ihadi i t.hi . ' ti i ncl ud
PRy 8 S LR,
ARMUSERYELM fRetelstdl badgus earpediments uNdeegcoarerage htmisic
fsphtiAIMRoVEREMIEL thBH dbbLEST QNesd noét%éi.ftig&:aﬂgi%gpng to a

g, ant i bodi es rai sed agal nst target proteilns
rnQleryledargfh in the art (see generally, Carter

(2006)_ _Nat . R .ém’runol . 6(5), 343-357; Teillaud (20052
Exper %343 i(vr<{’t ir%?pe‘?ﬁg’r’.mfﬁ%%ﬁ'?mﬁv whichogre an aspect of a
Sc&fea'mimhahocé ed;hi:ﬁs Rg@ﬁﬁi%ng@giggpﬁbgié ﬁealtf@ r?é!?nrdnal gan produce
) Vol ume, 17 Production

ORY Skt SR o o Bttt anp it Gessien. 2ah reggpnaing to
difieoa)t amig'eboﬂlyroﬁa species iang elgbh iaa;d@ss&hlé d?ﬁrﬁb?ﬂﬁb@om, variability

I . . 1. _Ausubel et .. €. -
LRI SRR oncaote Fadet SREP R R g Rienesiy cemning
gaiern(CPR)covpbaents SBRNIEGIRS)HROtheBoan of ehtittddies @He overall

i t | S, l.ar Bi al og John

\%\t%?%é)eg%ﬁé H?onrcé’nP%r%B%?%n%%ég\%ggﬁy dtherid, 2.8 Ihumans and
mice) raise the number of possible antibody responses to greater than ten to the

twentieth power. And every individual animal having a healthy immune system is
capable of raising a plurality of antibodies against almost any antigen.
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Coligan (2005) Short Protocols in |Inmunol ogy, John
Wley & Sons, ISBN 0471715786; Si dhu (2005) Phage
woraplosszed N Bi ot echnol ogy and Drug Di scovery, PCRCS2007/001685
| SBN-10: 0824754662). [01201 Pol ycl onal anti bodies are
het er ogeneous popul ati ons of 10 anti body nol ecul es
that are obtained frominmmuni zed animals, usually from
sera. Polyclonal antibodies may be readily generated
by one of ordinary skill in the art froma variety of
war m bl ooded animals, as well known in the art and
Hescri B4l Whenva frieigndnelepueeias @xample ag eagywe indigenous to

Fadthe spdtfdsy ¢ Pfkdted mitd trmcﬁ/sof@namam hbahg%dhéélw,mmune

vari ety of commercial sources Mbnocl o

S B R é%s%“éer%mﬂjéﬂémwﬁb%@?%%ﬁ%a'aﬂ thsrﬁ“UBB&ﬂ?eQU”"g
[ BisPreBPOhSE; Whidlond oF ir@mduélmageémr@aéust @apRle)ptaxaig a distinct

o PRSLSREER ARl b OSEL LSl SRUSE el BSSice, o

S@aiskd do fig rrml@aumglmoepla cgls. thélemarresd secenstmsahacmﬂdmd tightly to
r oduced 3-cells fr

bodi
e S8R T el PR eg Y arg BTRen Hht Bidiiipd ety Ipens
pihiat gach proclucde the Ssmprantibodys whicit isi dpedifledoethe) tasget. Some of

Elﬁ%?e @L@étfggar& 'P&égs#é”m?&‘? r{ Sb&ﬁr}; uqq@(@ét?ﬂ%ﬁéergﬁx;se@%kén%e, while

row in
10 ntytbar memibers remain \Mmjmﬂch)lmaoh mades, pb&eenaqmddth;a!aam@ prepared

1ERb Btk LRGLALAEBAS T U Fer HRThE forlon molecule is
bPIgSeRtedrtodloe asstem indbe fitkrea Thisnaality de ligiin f"'@itéﬁt the future
rraﬂeeem%ﬁon%a% forOdH %ascm@ ||§’re@é1'?e(§ i/o°§s @écq@mbb%%mtgﬁ

he anti bodies fromth ferent col oni es can

riggsmgch @s itearireaBn I"”"f'fs’) Ftreserﬁ?ﬁw pbtherfereign sglestance before the
15 [ SBilitgWe dedPortiah @6é FAlreddar Be ab@sifeef fective. [0122] In
particul ar, nonocl onal antibodies can be obtai ned by

any  t em:ms]qum ﬂ'heaéveplt thait Gespelciic mblecmbaéwaétum fof example a
cont | huaqus

PRorn Y offth ShEciRallart b O 3 corfiupiihe Hhtnasgesis of a
plieease, Z0pHarafageatitat ag&yteﬂhatrmndeltdn tHatm@letnhiatw:haMgh specificity

S8eb s bt PaoTHEE LT phe St b intiRa a mearipou

20 pthetapyn@tnaiclce)dort the diseaget Thete ar@dyanPezeémpwsl of such enzymes,
W\Sl‘UQ re@glléestrérﬁ%hggﬁé l'"ﬁ‘;’;‘." L%t?ﬁ't og e % é@g&ﬁin types

aq»(poxa t hi ne-guani n erase,
devkespiet gne vearnﬂ@rt ergdczib@lmh seqwtbéa@tarsw(vﬁ;féﬁel) sarom of which are

é’é’é@ﬂa\{ec‘f} WltthmBF Sﬁ&n%@nééls HAT nmedium) are used. In

such preferab odi nents, one can det ect

succespdid 6 f U&b%sbﬁﬁd@ﬂlh@%&@%tﬁﬁ csfehé %@h@ioﬁy@. 8fiRhosen
re the healt es the nee

25 =Wf§}9@vg}ﬁae'?fﬁ@ngm§aﬁhgfa‘ﬁ%%‘gﬁﬂ'savgﬁp AT FFWR‘F‘Sﬁlé’o‘F‘@rﬁC“V‘tY is
[ 01r28Hovbnesr en alargithbbsalidesof Gaallahsechrsgensthasiedd by
Dttnerwse thqulS purpose) against the target molecule in the hopes that one of
the small molecules will exhibit the desired functional properties. The one, or
ones, that has the right characteristics is referred to as a lead, and goes on for

30 |further refinement until a drug is found. This method of screening and
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such as phage display (see e.g., Sidhu (2005) Phage
Di splay In Biotechnology 10 and Drug Di scovery, CRC,

WO 3BR0866 0824754662) . [ 0124] Such anti bodi es PERUR®0TH01685

any i mmunogl obulin class including 1gG I1gM IgE

I gA, gD and any subcl ass thereof. A hybridoma

producing a mAb of the invention may be cultivated in
vitro or in vivo. The ability to produce high titers

of nonocl onal antibodies in vivo nmakes this a
particularly useful method of 15 producti on.

NS envRHiopifizalieon is sakesieus ahdydaes\ ot Repiorizjersing @Ry feverage
Ritliholddgel d¥aRe targevmemcuréo&ywﬁéwmamrés d.gﬁﬁ@.h&% RY

into greater upta that can be desirable™ for

vari ougp1apn! | Badondriast, trﬁ&é?e'i]enPrn%ﬁr@bbaputambes aRtuikM8Y affinity
|softhefrgG|rrrruo n cl ass

EAReES OL P GYPET P Tihe sBertaAravds sdvan Suoudepyt affinity
aeeecting bastesgOinitial preseatationidf la tarie hsdladide td &e infraune

d d.t f oth
MBI Fetis TR 8n e g rpHSSign R T PR WOSHR I o
qfroﬂwtrcxdrl dfftee erdnyodhﬁer:eeﬁamﬂ drqhobtyip&pd:rmmbiomhm steycturbe acts as a
and | i ha* ns

a0 Prts bk Bl inp e SRR e i s e
Fepnessing reCieptars thatlbind tortbertarget ere @%oseh fanptaji@ration. This is

r%usg %ch\a% 8§Iel:$on dnd fé‘%ﬁﬁg é‘\le%!;t ogggérn@arngn@ %{e?n $ abWéa
doaducthtargelspeciicdnelesdgpdHsisas aree0igg(is abthes\eqwbﬁﬂs of the
(irarEBeutidl fedddisé Sty p.%%eﬁs of the upper segments of

this base structure is |linked to one of the two

br anchggy 1047 tlrreract\f{mé.@8ra1|bobetm@n&ﬁe¢mmmléy)éterﬁa odigction of
conﬁe fed to anot her const a avy _se rrent

fesip LesPosse ddheRIEs 6N 8P|? §éa |9§’es ?“”“er than
rztgg rsfgréamgé beawé?nst%mt%ré%eghmmhabﬁalsw?m% argi_‘lh@@throughput
7 7 U 7 . | St al. .
(PR R L GHEE AT PHESy oo CPRRPE AT PO Ll gfiodies that
cdhird ta thentacded cire drivex tcnﬂnloﬁfeln&tavmeahdnﬂsh@rmatha)try promote

Eﬁ"ﬁg{gf’ 8{~. 38%4e li’ur%ﬂ?n V#rlﬁ rego?ﬁrs&ggé%sofpevr%fsqﬁé ?uture

segnen ranc pal re ri
h‘gmeratimmobfsﬁ -aélisttofgenefate rsebnwmffgremmroedneansbmeor wﬂne:h will

R 350 13 o S T AR o
findgqare tightly Reaiivesto ﬁr@kfe@tamr@, armé thecenesg that lzm@layss
*lrggl pFO\RERatd mo'i@g%\/ﬁ)o%ls b h2oi i Bwsd h?ﬂﬂér'bmﬁnl@afﬂmty

t he structure of the constant segnents existsS acro

dp Brreeedindhe phaarRVtical demalenmeniof edivarypibetcygles °f lead
Vdptiisatigdeci es, the constant heavy segments CH, CH2,
and CH3, in mammals generally consist of 10 a very

hi ghl y[mysermaﬁbolﬂé)s W2hinahe Boope oflthedfuention include, for

SRt oo SPObARS. o) Sl BoRES: ot Satedyyraments.
a‘m!merous methods for the production, purrfrcatron and/or fragmentation of
antibodies raised against target proteins/enzymes are well known in the art (see
generally, Carter (2006) Nat Rev Immunol. 6(5), 343-357; Teillaud (2005) Expert
Opin Biol Ther. 5(Supp. 1) $15-27; Subramanian, ed. (2004) Antibodies :
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aci d sequence. [01281 The |ight and heavy vari abl e
chain segnents, VHL and VL1, conprise very simlar

wQepriogRecequences to the constant segnents, beCT/U82007/001685
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three 15 small peptide stretches that are
approximately 5 to 15 am no acids in length. These
short stretches are highly variable, and are generally
referred to as the hypervariable regions or

conpl ementarity defining regions (CDRs) 118. This

hypervariability is the result of genetic SE| | ciélgg1 and
\Fel@ifriel iProductiascend Butifigatieg. SereoeratSRM0B30R4884%4 Lo, ed.

@g&gﬂb@%&qy @n% %:\J@ ﬂﬂztlﬁﬂs anqﬁﬁﬁﬁoéﬁﬁ %ﬁ’mgﬂa Press ISBN

ul’i n cel | produce onl

t@,qﬁ&aspgam Auwbe! et ol gd. (2042 Sbﬂﬂ Prasesel i)r'bw&%ﬂ Biology 5th
CEd .| bunl%m PritbESE EIiB ¢ BT F280d20; Bl e &l déd f(Qb@BI Current

I.l_
Poacsh Goiiplseuies HipiagY R oN Sy BrSas InGn BN 07 A60RaK
\Ebiddh @0§5F3h8nfmbf6%bls ih %&&]nongg/ UbKE Sy Sons, ISBN

ervariab s of _.each of the 5 .
R s B ReRCopS) P s DR s S BERn Sei are g Discovery.
JCRAN IIDBN- 1daa132hmad$@),toget her at each of the distal
ips of the antibody (the two distal tips being
denti calz¢p Eobyciomel betihodidhareaimtstigdnesus poptiations of

%ﬁ?ebodgt rglgfzﬁlregrtls t afré%b‘?ajn%é‘ggﬁhg\rﬁ 28 %ﬁ{mﬂ 'dél,%ué‘ from
asﬂa Folysionial agtikodigmimay degepdibf g%mrﬁtﬁdd@y d@e Of ﬁ@mary skill in
‘R@zart ’fr?wa% SLA0Y & f a[qﬁﬁggm afithals Gd Wel khEwH lr’ffﬁbé art and

very I nit to a ver speC|
{ despsibedtin the nw@er% "efsrenees bdgdebo L{MOWIWQ@%S

% HRYqiRecaYBE obtlﬁnéc?frahm 089 ok b@ﬁ%&&uaﬁ Bsur¢asi abl e

aln segnents are highly consérved, relative to the

ypervagiapy e mﬁmcﬁ%n ahr@dd;étease mdsmog@@ends opLidtions of
aci ds that formt ent |

arilRersy HBERIUET anRgRRr) SPPEBMoRaYE! Sftiples tat may
Y Bé spbtific Foraidverd) @pltopeg oram aatigerf, asrtbckinal batibadies are usually
q

LRSS TR AR bt BRI Sy asP R upBRts e Bfanucco by
argd\ing pStetislfeorh yhe spleemppen watigachballerggidamimaf (whesein the
L5808 Rl o WAl i rese pcots wir
| myefasta tunoihealisshattan grogORIefinitely inctuliwee.aThe usge hybrid cells,
;ggﬁ@nﬂmg Qﬁulﬁﬁlﬁ réqigﬂ/ ﬂ}%éggﬁ@% %g%%ap%r&ﬂc@ I"Cazﬁdamounts
of @lﬁﬁ@ﬁlﬂf%ﬂ'@@rhxﬂﬁ@ﬁfﬂaﬁﬁa”g’%ﬁf ¢igety dilfied pRdidrews so as to

bf)fé% b‘?ﬂﬁn@érmﬁi%ﬁﬂ dotoriiés, é%'éﬂ'ﬁ??é@@mn BHIM@%S of antibody.
uni quel y describ the se

etc
 Sho sthpdies it GREEP. HRRDIGE SBranEm r gty to

Eimrt@ tga I%htﬁgwrfan&héus bk 6le@tte bRiNeymo&t maoﬁole for
elr ability

[0122] I[n particular, monoclonal antibodies can be obtained by any
technique that provides for the production of antibody molecules by continuous
cell lines in culture such as those described in references listed above.

Preferably, myeloma cell lines that have lost their ability to produce their own
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to bind the bionolecule target. Preferably, the imune
systemprotein binds the 15 bionblecule target with a

w0 edoasreed y hi gh affinity. For exanple, preferpdl/@S2007/001685

I mmune system proteins can bind the bionol ecul e target
with at least a KD of about 1 mM nore usually at

| east about 300 M typically at |east about 10 M nore
typically at |east about 30 M preferably at | east
about 10 M and nore preferably at |east about 3M or

he h f 20
O o e TS 2 S e
S:ieIH; theat hame s aespecific énzyufwl(e@t Bysbxaheiine \Wabhie

%‘%&%&Q&g—'f’oo%@lt gfér%)ér e g’? Se?’rlﬁ r}ﬁ:g%]égéﬁgﬂgﬁ/ under certain
sandivoas érsamelwen d’lespmenm OHHAH' i resdiahd @ré ase! &uch ifreferable

SNz glﬂlgnfsnEHQ g‘,aﬁ 36%&{8?58&9&3%#& ﬁ@%ﬁ?ﬁ Eﬁé«eae&a]?ovﬁ%é .éé] nd
@S{ﬁ'@ﬂérqe&%i whege metmalﬂwmar@lev suppliestths mekdbd RAzyIgeiahd the

PSRy éélh?eererOwb”n‘i‘!—ﬁl‘l‘m%B pRctivity of the target
bi onol ecul e. But other e odl ments are contenpl at ed

vvhere rhirdl Ngvehocld
here i 1et bmrm?c mg%ﬁg@&g&ggh%ﬁeégj tBénér%técﬁQ%B{h% r fethods

Sf'c%é?u F‘?? dsnBUEKE §Fr S&WPQS) Bhage Distilay Isi a@tqumonogy

éed@rugﬂ]a@dﬁb\delry,&l‘ROmSHN-aﬁ V2L RE1660 7266
PCT/ US2007/ 001685 an inactive conformation).

Al gor ilohed] t Budbearitibbylieisrozmite: Gﬁ@tyelmrﬁurﬁﬁg#blﬁhlm cﬂé’ésﬂi@ncludmg

E}(?Zlﬁgfgﬁiqg Ig{ﬁ%ﬁ%@g%%élgg% r%%H é‘ﬁ" f«d%?r%yg'b;uélgg a mAb
thedneention, map d2-cBld2Jed Mrvitaw ooindvive.tThet Asilityes l’;b%‘ddc%rhlgh

{
gfre(;%-gf‘rr:{?wggihnﬁl érﬂlb\S@LésC}H Yi d/%'mQE'é%@& %Bﬁ{/'tng;rarg/aq,%gul method of
pfogiustion daanerional gntibgdies gepeesiliy. habe ef lengé t;ermtriae half life than

MHWQ#)UEM&* ﬁﬁbﬁ{e%se 'tﬂé%s{%ﬁH& lrﬁo ?r@éﬂe?gpgagg 0% gg?f( BR d&su'able

an or 'plain, era
E? PHC’“T BEB'S'F‘ ieRge h| gh affl nity anti body struct ures

have E t# d and _nonocl onal anti body
pr odu ﬁ:g i: F’r']e eﬁ’@é the anfibedy isaf dhe ol irpmeapeiobutin tlass.
Tob sipudng cemaremmatdw@irmémdth@fpr@féﬁ%@' I%@‘«%@s@fbutt BRe skilled

ntlon select the f1ni
[ %Ettg‘”fz!{ FRERIPRG “ﬁ%iﬂe B'iSﬁﬁS%?n may. beo?PFH@QrtotQ'ﬁ,sseS of other
embpdinaits as wiellom anong the plurality of antibodies
(e.g., nonoclonal antibodies). Mnoclonal antibodies
can bECE¥kecEeagh tgsC nhaledids iconsibis cﬁfowoe»ﬂaéreheclasm &f

f t
gl dnéinsh WP healy S chblls: Ynes REREandiShgins are
fugaeRsH Q%S%ft%t??r P@F%t?nt@ﬂdﬁ@f able sﬁgraervtar Tlee pverfall construction

Srtanga ﬁhd&ﬂmm@l@v 'sﬂSbé‘éj'a{Qsh ﬁﬁf@u%% 'tfb% epase 102 of

et Bi ochim Bio
%iggag?'”géﬂ?ﬂ“% ?y o |P?H@é§°n$tﬁﬂgb®awmn asgapnisEL04S106 (two

s(elgme'm? BCHACH;, Bidedy dlte). BaERIbY the diied L&fhetts &PRis base
SQ&JC?UI% i$ linked to one of the two branches of the “Y” 108, 110, and specifically

each is connected to another constant heavy segment CH1 109. Each of these
two heavy chain segments CH1 is paired with a constant light chain segment
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[0134] Methods of selecting the active site high
affinity binding 20 anti bodi es can be utilized when

wordwenstmertbers of a famly of nol ecul es exi st, PCEHO82007/001685

share the sanme substructure of the active region

t hereof. One aspect of the present invention includes

a nethod for identifying if a high affinity antibody

is also an active site high affinity anti body by

detern1n|ng if it also binds to other nenbers of a
teins that conserve their active

@'Eﬂ 6%2 O\tﬁ‘e %{ﬁ}aigpﬁP& e¢qnstantfreamy pREdght ehaie geamentssare

cednaegeed twaeauleewe(a@ygana MEGEhm s@gﬁfeniva1|b11kud?r\M?{/L1 116

is nore |ike

t(?ng %) rQ(f r\‘/%ﬂb %??ggmntst nga%r@#()k Tlh@afe pRired varlableysegments
Abtre tirendisted tips of theafy” lsitrglotuaé fard :’hkéluaﬁtth@@ﬂw:rﬁ?gﬂlﬁé ik afb

X G MK CN .

trﬁweﬁvgmbyy fc(reaxgmple[ﬁ@"e-a alM20B6 L) (ryChHerard, 5082v5082.
high 30 affinity for themas well, it is highly likely
t hat tI9&2FilghWVale variailityrip Mﬁ)dbyucptsreadﬁsbe@nnsmot segments exists

Sgg_l_cfsgé% 007€7%f0 %ng%% @5]41% HXtmr?ﬁaél\?gérg p%éoqge%fw@mp Species, the

ViPPRIGHE heRYy F%ﬁm%ﬁﬁ%ﬁ H3cantEH3ain memmals gemesally avhsist of
detery rmighm Gorﬁd‘é?vé@ti ‘ﬂ@-ﬂ 2@fantuh8 deld i inab! §m’iﬂ%¥lxbﬁxe c%wstant
ﬁlﬁnﬁleg'?/ Je &J e” of howthis determnatio

4 B?g’b‘FB ally;censitof grvery highly castservas 1@0-@@ amino
acl sacpesiceg t he antibody to the assay to 5 determ ne
if the antibody inhibits the functioning of the assay.

[ 0135X0Ansl heTh&éh@TﬂahdrheathbﬂdblefchS&i %‘drhéiﬂsaVHﬂ\éﬁld VL1,

Shl e 8Pl pLanl L A8 Pt Bt or v
tsgxallg@@ggﬁ Stretchels thattarbepproximdtaly She 1§tariabuiciisoh 1émgh.

1}
ot o 0K B, 4 oy
S¥Rpraeriaple regiens q&ﬁpm&mwan@cﬂﬁfmmmmwmwa) 18 This
ﬁpﬁ@ﬂv&hébm@ﬁg e rédifl of ?Eﬁ?ﬁcs?ﬁlf&m?s?ndjghﬁfﬁﬁgstﬁgteé&urs during

&F?% s ¢ hat are aval matin
ZLraliphan ImewngelopHin-pesusing ¢eall. E§Cb<§mterqol at ed
tmmUanIbBum-bﬂfdlﬂir@ @t W Gro@icef Ml%%ﬁb '?)Qp% Qfeantlbr(])dg élf it is an

tiv n% 'lﬁr nity antibodies fromt
A5 ergung el h Bk cbus il @rosupe sifirent ger
umﬂnhnbglobﬂﬂ)‘[& ahisngdnetieldroee RN thersror®! divd SHigelo the wide variety
#5‘1&&}01&% ane félwé chaira terized, and the accuracy
(i nf?’ﬁl'ﬁg %W@ ce i nforrratl on al one
th
A?SSPEQ‘E%?ﬂe?@%ﬁF‘%F@W%&% IEPPaliE F5itfrens ofppen of the
¥rabie segmepisdprarecamplan of six aminstacid gepetidsi thal byhdle
i (R &t %Qcﬁ bf fﬁé:é@t%l %@g&%%ubgggt(thgg&l/{arﬁesafv?/tlé)se@tzng €

chai.ns within the ant y provi
ideplicalite ppg af‘e"t%} Jhsrantibedy nmeeile its@lf) thelefare, can be thought

bfesméwrﬁp@snﬁg@ Ié@eaétﬁmtt&e%ﬁ% debifRBfed & dmpyAsdiGihg Han9

s ecific Sﬁq t]
presenting a small group of amino acids, the CDRs, in a stable arrangement so

that they may bind with a very high affinity to a very specific target structure.
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position of the atons of the binding portion of the
anti body) of the inventive nethod as well.

WORIDERSA2b8 NG STRUCTURE SPATI AL POSI TI ON [ 0137] PE/U82007/001685
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i mmune systemproteins (e.g., active site high

affinity nonoclonal antibody) are selected, 3D

protein binding donains are defined. 25 Definition of

the protein binding domain(s) generally involves the
determination of the specific spatial position of the

atons of the binding portion of the i Mmune system

br ot ei fp1helt Betausccthevietiaining sectianst oftthe ivetiaklalchairpgegments

Ve 18hE00e 4200 O faridfid Bl BEL L IhaR! 48 pecifi

ral "position ortion can
a@ermmwdﬁt)Wa’frEHnsﬂ@fCDBmC@Dsba identiffaccly sequsicingmethass.

?’E@l\@matﬁe 5%55 o H%C\lfé’}%ﬁﬁe figHt chgtn%néﬁ%em att R$
ure o n

Sur ace an rth |t to a
@mplefpﬂém&e&&tmﬁ@heﬁﬁ‘ga £o0,56: a0 Bdfdeceecinaiedse

jﬁ{rﬁbénﬁ S%TBP%MB %/é& Yy réab%vahd wu; G fary) Ghe! H9§ewaname

oritfhnms to identif y Lnmune syste

arre@u@smftshﬁ H?H@b eiheayy sRIBFeIMant @4 Eynd gt Eﬂﬁ egfﬁwpéﬁ 335,

D60l6BCakd DLl 1R, i sih‘éu(cﬁ@@ uh@@rstdﬂd tﬁht s;ﬂe’%ﬁQﬁQIDiks%gy {dtame a
/1, 5082- 5092)

tive
R NSRRI Bl Q1A T GOt ViReU bR PADieH baged solely on the
ﬂtﬂr@ﬁérsl’ﬁl}atﬂéhleel ée@mu—ml lhbfténll@'ggethﬁﬂi jasug pepilides, and in these

) 10 determned by . .cryst L Z] t he
SR B iR s PP S BiPis fpbAY 108 I8, gp
1 beiquely piescripe tHeesaquesicalcotrpoXenwy di ffracti on. The
technique of X-ray diffraction generally begins with
the crystallization of the nol ecul e because one

Dhot onSgi Ediice b NS esEverAd EINE annot be reli ably
let ect ed. However, because of the regular crystalline

5t ruct (o311 hémphuokesystean eraeint ree gedeta)ly selactapton dheigability
L%, Ghgfid Bi‘?ﬁndlé‘?mg'i‘é’rgéy 'm@ite?éﬁg th¥ u%HV\Lﬁ,%%S}étéﬁ 'g&al t§’ins the

Because waves uenc
kionfalrade target with errelanh@ly@gjnaﬂﬂnib)eo‘im@(anm enreaabatele immune

‘sysqamgf n%sf%ﬁﬁé J:éi%fmﬂhﬁe%ﬂﬂmﬂ%&%‘i‘& %?mlﬁlétt'lé%&tg ofl &bkt 1

str or ues. or enpl oyi ng X-ray
rrsgﬁ\é.trapneotgﬁtwmt fagst gbamaﬂ » tygtioadly @t le@st aboutr '@ 1M, more

Zgﬂgéyggg f St 3156?%(3%9 ﬂafera e?ég‘é\t%ogﬁ A‘) é%ﬁ nd%nﬁ?ev

ogr aphy Ponacr nDIecuIe ractica
Qoiederabyoitried¥tiabpul3 $1Nh or bette3BRreforatdp me bRPGAETfinity immune

g@@ést%rgll S aghg h@% C#f@gl )Pﬂﬁaé%fmadta%tﬁ gcr)ge tsklllﬁd in the art will
@Buerwndcsatlmewﬁlor[mm? foklomyg dtsygssaom o&gfem@y anilbodles
PEndSRbre! & e%%tc%w rESn&HSnaﬁt niBOHES, tﬁ% dl%&%p%ﬁmbg afso to

sfructure t nown to nd Wt
{ aes bipegof gNuinesysiEm gr Qtamgaﬁcwﬁeﬁ@b@ee{ e, and to
then use this struc}ural information to bujld a,

[0132] Generally, binding at, In, or near the active site is a preferred
embodiment given that such binding is more likely to inhibit the activity of the
target biomolecule. But other embodiments are contemplated where binding of
immune system proteins to regions of the target biomolecule may also result in

inhibition of activity through, for example, ailosteric binding (e.g., stabilization of
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synthetic nolecule that retains the sane affinity
and/or activity as the antibody. [01411 Structural

waledogfosize@t i on via X-ray crystall ography requi PEBUS2007/001685

crystals of the nolecule of interest. Several

techni ques for creating such crystals of imune
system proteins are known to the art, and include
those set forth in 30 U.S. Patent No. 6,931,325 to
Wall and U.S. Patent No. 6,916,455 to Segel ke, 29 WO

07/ 7266 PCT/,US2007/ 001685 . th f
teacﬁgﬁv SCONIRINLand, dlged ”b%t%ﬂﬁeﬁ?fyi g,cqq?lc%% ozré?‘étﬁ'” binding

rmaasa tmasefdubri theldefinéifoar @t site diche \baridingreitsl afd karﬁ tethe art

e cRl ool P 8, Al g vt

cnfysleaitlal Z wdvarioll armmdlmang;ethermlystBtﬁ prdteineratmhave a

(oG ASorb R o B i SRRb R B Foraferfony, e
VasHinessyséen girblelnsahaver binding tapbgraphy of capyax valléy) arplain,
q{](f,,ler}b,gyer glu &@,oﬁrgre&p Qy) [0142] Once prepared, the

crystal's can be "harvest ed and, optionally, cryocool ed
wi th IRSAS Ohcé hig tfifty &Ry s@ruwﬁeghév& bEEN & fedlified and
u adi ati on darnege i nCurred during

RS A ProalE g s e P mitaYRRS noRRiSe A

tshlesédj%éﬁt&kep foryié indéthod bf eMbdaRrEeRs ot g@g f)ffe"s];éﬁix RIELEIn is to

co eam o rays.
SRR, e o iy TG 5B rlibadies Beatbmea ot v R @eag tadtive site

ot ahrengathe @luralitl ofiahfibedies g, &adrﬁfvtlﬂrféﬂ? dn@ﬁbdléé)”Wnoclonal

e sca into a,cqQ

3ol AR 048 B AOLSEA0ET B TS, i

binting affinity, ivatypef andier sthbitity. d&lorﬁ:e:lmdl ;snmfoctld?@can be screened

B Lt(?éé(g& %rt#%ﬁlfgﬁ}zcgrﬁé%Egggs iet rPégf é%% Fgﬁ«yques including
Miegaat Blottings(feihen.ds. giabi BlaﬁnmaBlephyeé |Am:ai 876:91et00 (1986))

0 e kel E‘f%&’%@ 3 (BT R0 B Rl B i
ﬁ'\‘b‘?'l)/d‘eAcéﬂ %9%‘1 ﬁd ted to, hydrogen bonder s,

apol a dr ophobi ¢ cont acts, salt brid

i nt er 4811?48&3 Methpds of selegting teeactiye sits 'Qibﬁﬁﬁnﬁy bisiinaar
sut‘ bodies aae iblet;htétﬁw&@nd:%&' rﬂem‘é@?@@f &AW f@ﬂ&‘%ﬁbl‘e)é exist,
ex

th t t et tly
B B e o PURediro 41 d6¢ A Aecidn thereof: One aspect of the
pl'aemtrmenﬂm inziudefs é)m@dﬁ:d foe tauEifyiny PathigH Bﬁurﬁk‘y%{nﬂ%@y is

B35 5P R 5836 RS o R B

psnokeer staf gfamily oasmmlarppmteaisl tyatattnnsbnﬂe ﬂhetr(’acmbéldé ion. If an

ﬂlﬁ?ﬁajf tbbo%g'}géeﬁ %@%rﬁ& S th n%rl]%%@%k S/ﬁé?l—ngggigég not

QInggoaglg@Fﬁhg( m@mber§ of ] faBylwaly isofnoex gty mata i¥m6hbinding to

ﬁ}%‘-:&:tiv@ ri nZ)\u&tahsoawf QHW{% éf‘ﬁm z f?éédaﬁahyva@é Wy ed
ant i fr ag rrent
B‘PQV'iaSBé ainst ?é@rﬁleF FE&F'—@@](P Bl ME iycrenpes againat several

othet RterSsr8 clatakassy @%. IVEBF-BDVEGF-C, etc.) and shows a high
affinity for them as well, it is highly likely that the high affinity antibody is also an

active site high affinity antibody.
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particularly, their crystallization data includes
regions V and W which are the 30 nenbers of the VEGF

waleemg72ed regions L, H, X, and Y which repreBenUS100z001685
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anti body Iight and heavy chains of the Fab nol ecul e.
(More particularly, the L 30 WO 2007/ 087266

PCT/ US2007/ 001685 and H regi ons conprise one of the
branches of the Fab nol ecule, including both the

vari abl e and constant regi ons of each chain.

Simlarly, X and Y are the |light and heavy chains of

| he ot bex3 sy ahctheafased nreigcutes aithpet gimiar family molecules,

AR Pesite of BRletflrith LR0R oo BiddAGSE Maytie
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conpari son across al | possible onbi nati on

bept | d&313 ¢kt Another exg Vé‘?‘?taﬂg oF F%lggthgh@cq\(ﬁosnte high affinity

@htﬂﬁdl@fmm@gﬂﬂlp%fm ARty aptsadiénwHieh i entikel)in silico, is to
those atons

PR REB PR BPE R GECBEF b e BPpREUiRCS. and to
CAvEREHR B a Ghode of YeGhctivei suefiace aif tHectatdgdtdo sepdfitheawd are

T epRRRey T nletySa s R0 Fobided heli RoRt i Mgl
_m&s_o{nemm Bmmépmgmr'esmmt @re pMaighie fargstimating the
'\Q&ﬁ%&?&érﬂ@o?lh&? L’)Hgﬁlﬂg)dl&efltl E'cghfé Oﬂ?%teattﬂﬁ@ tg%sél{érﬂé}e method
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construct a al nac ore no

yskiilterimgi the monfactivesite higll ultxegnmd¢¢s fiaethepgiaptipodies that
LA o! tﬂ? Sk Qurfzﬁ%st'ah Ain b§@ér€a§ﬂén9@#1&§ntté?ﬁwor@fé‘?get

$ mlar eatures to | mune syste rotei n have

{ h@U?iUt@rﬂrﬁafP“)t ehaiansrizes s WeracHracysYt @sibady modeling from
|

k

|

(

' Qé(ﬁﬁé}% iRfsPmAation aldi |§%’h€|§ﬁcéﬁ Qé&irﬁingﬁkﬁ@hé Ué‘ﬁo@é rﬁbih@ﬁs
bl ol ogi cal activity with sim ra‘geutlc utility.

disaivRetiheesiniE RIS .T@atfiafaﬁhéfrth?r%o p&x tha antibody’re known

Did ELEH éﬁécﬁfcaﬂ‘} 8RGmerdled fsﬁ‘éﬁ:hab lalbn‘@lthétllgﬁt a@di h}éa@} beptide
t ons and r ef er abl

B OB P T Pep iAo U BRFTEP G EPIRHIBY ¢ Ui roseng: This i
s#i6o @écraimas:éan/&labtte dﬂt@hstems‘ (e.q| dytemainind egmatlﬁc spatlal

n ody) .has bee lis subs t.ste
BPFID08 oh isosle e Rn AN PPaCRs OBt of B Rvéltive
aﬂ£M@da9mwmf a pharnacophore having a structure that
pproxi mates, preferably substantially approxi nates,

t 25 least a portion of the atons of the immne

ySt eMpRTeRMIMNG S FRICVREISPATRIL PesirONI N part, for
inding to the bionolecule target. For exanple, the

har madophel e Aflar inappnesystateprateinetsg., abtive sikshigh affinity

&ﬁnogg}ﬁal 68@0(@3 é‘fe ggl Q:te%5 %/? dgg)ém @élé?é\gactzcgﬁﬁgméfa{% defined.
i| Pefingionof $he mqjemtbehqhng dgmmﬂsbggweratly irvalyesithe ggtqrmmatlon
fl BF tHY &S dsatbhBodHiOB BieWtEMsaS 484 binding portion of the immune

'system protein that interact with the target biomolecule.
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31 WD 2007/087266 PCT/ US2007/001685 This synthesis of
a de novo chem cal structure can be acconplished using

WO ad0708mb6 dr ug desi gn software and techni ques. PEDUEBP7/001685

One key feature of several enbodi ments, however, is
that the I|ead nolecule is not constructed solely by
mat chi ng the new chem cal structure 5 to the target
surface, but rather by enploying as a guide a known
structure (|. ., an immne system protein) that binds

to the hio cul ar tar in manner that roduces
the dddied]” dPPEERinatinih he. edliahp g Ger oh e BEing Portion can
nmracmeuwwnmant;@dvaﬂousymm tbemqa@s thiigxafidie, software

% BT pR ABSR ArRSed Ink Shybioing o 3Raes Sno matcn
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N ov ) st FU c? liJnrdcle@d s#A%La?EJOO %ﬁbﬁ'ﬁﬁ bcgeg i %%eaﬁﬁ%m
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%Q%Méobé)g??pgcﬁgn{ ﬂm},o?%e 4§r om the spati al

position mat | on rom ot her par anet ers

descr i fead 93bNigerngiRIF 3R tr@@é'dﬁ%eﬁgohél%}ﬁtl rﬁﬁf&t %@ms within

nodel s I nteracti on pattern armaco

&W&Féééo'eg‘d?f(%%e%\ysa '@ég'i;mo‘?%b‘f%ﬁ’h?ﬂgb@@é can be
et iriined BY ch/sedIRdihd the mBléﬂ:DfHOihﬂpé %r@/arr&? 8t Sikdilar strLtjctures

fl xthblllt%g nd docki ng nodel s ., Scoring system
i then gxhdding B rySab iR celsartsy dhdaratinen pt Xray
[onrnrésﬁomgamamgaaeigxh@ mtthrmd Qirysmnﬁaiwmf thé n&ﬂé‘&fléﬂbbbﬁa@se one
BSpLPLATAEEY A  ALERyofod s Fes. ever, because
lof Sfeencgmilarecyxdalline sﬂugtjra the phpiods =B Hﬁ‘fréﬁlédltiﬁcorrespondlng
| Betd o b ures can
% é%"@’g'a q?r SHY eé%’ E‘f ﬁ@a%‘g‘g?“’%&&k ?&Fa“%ﬁ" Wﬁé{?? Ef the
IsadheoipéquEncy whdleqreaksinkatch oeinfomeé eadw bitHerethieasi grtahl eecomes
Fﬂ%ééc?&elggggoé‘yg ?é)%g%%ﬁa&?n%i ra)?-;ﬂrB{n% %eg%{:{]?r@%p?o gh':g]qstroms or
senaliatiereshositres iar emdigiyirigokaty crystallogitzipbiy fabstatcttitaé
t
@@é}ﬁ'ﬁ‘n&fon 418 KRB ithe ghg gu? m@ Esct ¥l ?%&E?‘é')ﬂRSM

% atons in the bin n active
¥$ ﬁi'?qra%hethmcrqulew ) Alftriagtical §addeé.niabn Wiley & Sons,

RSBRITS %h@@%@@d? Y BolfAAY2068) AS 'IrWIFHcMJcLBﬁ S &ar‘a'rya'

| ocation of the atons, can assi st

frgRiadeargphy, t%ﬂ Edn Spmanidigedniversity PrassedSBN-10: 0521423597)
chara;hgl??gs Ind'r?ﬂ@ ﬁt are not limted to,

pKa vaPdd@! o " TRHECHEBHRIAPHY CPB L& YSERAP qqt@mn@;;h%ﬂructure of
alend it Msirdétoce tHae isskrown umB@ withaigh affitity It Sctile site

bl 5035 Bt BBl o 488 “ubin i Gaation s buiid a

pymhetic ewlefinie that oetalnst the shreyalfioiyeandyon dctildtyarsstha rehtibody.
acceptors,
[0141] Structural determination via X-ray crystallography requires

crystals of the molecule of interest. Several techniques for creating such crystals
of immune system proteins are known to the art, and include those set forth in
U.S. Patent No. 6,931,325 to Wall and U.S. Patent No. 6,916,455 to Segelke,
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etc. [0149] Typical feature conponents useful in
generating a pharmacophore schene include, but are

wmeao7l087126¢ ed t o, atomi c position; atom c 5 radPCT/US2007/001685
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hydr ogen bond donor features; hydrogen bond acceptor
features; aromatic features; donor features; acceptor
features; anion features; cation features; acceptor

and ani on features; donor and cation features; donor

and acceptor features; acid and anion features;

hydr ophobi ¢ features, hydrogen bond dlrectlonallty
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rotein - tar ecule Structural binding

Kaems eee then fittad todhsekection dessEy. map ar@,g:préqqq,@arameters such
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gREYe&frAMSXtray &&S@'WF@PHW@%D{%@%@%HQ dfa inclydgy Byt are
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Aot Q:l"(a@eg:ompﬂémuhtar@ Scdre fatthatan8bOdyrjargSuadmplex, and

ablulpiagse S0 el Esoh B BB G RRsRlot BRadfes
Pivatvaesroptoons. T Het disiahoe betvesat twoeatoowrthbtarecgingly dongdeld ranges
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an anno truct
epsicallysaticha | Zrieyalwi2 H epart Bans Ihplarrresonant between single
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[0143]1 By way of example, a VEGF (SEQ ID NO: 2) molecule bound to

o -8y =TT
o

O (0 0O NI—'

— Qo 0 hrﬁm

DT P om—H3 o

an affinity-matured antibody (the Fab fragment thereof) has been previously
crystallized and published by Chen, et al. in the RCSB database as 1CZ8. More
particularly, their crystallization data includes regions V and W, which are the
members of the VEGF dimer, and regions L, H, X, and Y which represent the

antibody light and heavy chains of the Fab molecule. (More particularty, the L
30



5 be searched with a query that represents a
phar macophore hypothesis (see e.g., Exanple 5). The
wo e@alog7266 such a search is a set of natches tPer/Usto0gyon1685
the pharmacophoric features of the query to the
phar macophoric features present in the |igands of the
searched dat abase (see e.g., Exanple 5, Table 23-28).
The nunber of hits within the database depends, at
| east in part, upon the size of the 10 database and

t NN f .the, phar macophore quer e.g.,
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approximate at least about 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95%, 99%, or 100% of the atoms of the immune

system protein responsible, at least in part, for binding to the biomolecule target.
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conmpounds and cl asses of conpounds for further testing
(see e.g., ZINC database; eMdl ecul es.com and

we@b@csné c | i braries of commercial conpounds ROTI/US2007/001685
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provi ded by vendors, for exanple: ChenBridge,

Pri nceton Bi oMol ecul ar, Anbinter SARL, Enam ne, ASDI,
Life Chemcals etc). [0155] Candi date nol ecul es for
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ahxedropbqblcoa rpﬂ/edwdlcmrdmm mnalsities of thef cgrespepdingdmmune
ijéééWn Arsgeﬁ’? W&drﬂbléﬂ%{?ﬂts Fé&%%to?@éke%eﬁcyrgc 181 dtRsckirgs. 1t shatl

eline onstructing a e during
a@ |uoﬁarst@n<b@wa égdlgﬁné'f'ﬂtﬂrmt'% éhOla'sthWtLHé of the atoms in the

ARSARE 's§§‘t%ﬂ1 Bbbtéiﬁ _I(QQ; tét@m@ﬂﬁ Mﬁm@fngtthﬁoﬁﬁreé&me sute hlgh
nventi on. four "rules of five" stat

acdigiy F&PJP&{% ﬁl‘i"?%& @mspt&mdnmmr B'a72pRO%: S‘f‘?@gﬁ and not
1 Sinegy e §hiial RIckauh BEtRIE6AR] eah absiesin the matieliByPhdcess of

this new chemical lead. These characteristics include, but are not limited to, the

pKa values of the atoms, the rotational rigidity of the bonds holding the atoms in

place, the nature of the bonds themselves (single, double, resonant, or
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10 less than 500 Daltons; (ii) a log of P less than 5;
(iii) no nore than 5 hydrogen bond donors (expressed

w@goorig72sam of OH and NH groups); and (iv) no POF/ES2007/001685
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than 10 hydrogen bond acceptors (the sumof N and O
atons). [0159] Also, drug-like nolecules typically

have a span (breadth) of between about 8A to about

15A. For an exanple of a subgroup of the atons 15

i nvolved in binding that are cl ose enough together to

pe structured into a |ead nolecule, see Table 3 of
Fothanyisen the prointeddiragtiongiityesf hygmaen kend depass@ngracceptors,
hgrcecul es identified as hits to the pharnacophore

depend, at least in part, on the size of the database

and  t heLqmst TiysicaMearss cofmpbheneidefn o pbreRtiag Y.
1Dl e

TR ents okien But &1 Mok imiiga ie, it posor: atomic
rr_ad'ﬂzl Ty@o?én 6%|hd EOnbEﬁela_bjréstiHWrﬁ%dreb@fd édét_fedt@'{ fgatures; aromatic
C . C [ ell.n can pe.acgorain 0 )
ol Yinbr elitbel BEEC AN SR les: TG e eBoetifhn features;
[ROCE P NG ahNRrBRORatIBes)d6idr abainchtidatfeatund s coines and acceptor
BRIk, it 80 BNV L lar e BBk WydRbaen bond.
pdiresgapalitisdandmetal ligapds (seecogh Exammieid). Sushfeatures can be

ggaaeehfoa eage{p@%ce fgg@@% gﬁécﬁmgcgsggmﬁg ngtJ%@g&d

> "further sel'ecte ng af fini
 ieectigpglarositiindAsipesal e (see e.g., Exanple 5). In

addi ti on to pharmacophore nodel generation for .

dat abaS®Hfer |té§?°'%feg*@&§ﬁ‘éi that uaiTP P PAREMacophore queries can

Ctﬁét!@éﬂg‘fﬁéﬂ foranyagiviép Q@{QZ?@?Y&E? ;ﬁ%wgl’eg@a Qﬁﬂ\'ﬁﬁ&utl)e complex.

0 or 0 n | ntrrr.catl on an es| gn can e

TF b it EoRRTRTAIES i Thesa it Mo doRROR ueiebgyl B8 userul to

cidatrtify rsd&;ll_qnbl@lchb& Igjacidd gﬂ%miigtaaldt wig\_i: ﬂ’{jé taggetaiomolecule at a

eV, 1 na-t ar get | O] ecul.e I N |ng nor e

(B BEbGrict B %4 B The VSRR SRR or g e Car get

bi onol S, 1 i i rge \

b ot o1 (o 10, EREBRP fochufe f BSedtholoiind 8linodeing ana

eriesdneledeldidt mee nhtlimitest io M@ (C@G) [(I9b8izfing phamanacopbore
i ; t I ] . .

RS S84 S SR BV sontpa and o)

PER0ES FTdRephtaseiushpreviding organigatiosr efaelecdies injersaation

finElugmetrafrftalstrictifes and @ihilfad)Sahd BtH PORE daliPase H0CsF)
cki nggaffl nity can be cal cul ated as nunerical values

Docki
((Brqyiding @ libgrry Gf seawyercish sampoHBAS)- P dssigmios! fasike gy
gRineesticrdSNpHaninetaphores fidim IeufB|spstehepMitéin - thidRet biomolecule

R ftnty ol soetotearatshaabion siaetyier Eibering biugnmen
dCbeqical @dnoputittg Group. Blodel' germdatidn’ jisdsSgsometrical and electronic
constraints to determine the 3D positions of features corresponding to the
immune system protein. The model of these embodiments consists of spherical
features in 3D space. The diameter of the spheres can be adjusted (e.g., about

0.5 to about 3.0 A). Such models allow matches and/or partial matches of the
features.
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e.g., Exanple 5). For these particul ar exanples, the
nore negative the score, 15 the better the docking.

wore@7msRd y, the g score is | ess than about -5PCT/US2007/001685

Preferably, the e_nodel score is |less than about -30.
It is contenplated that the desirable nunerica
guantification of docking can vary between different
target bionolecules. In various enbodi nents, a

t hreshol d docki ng score (e.g., g_score and/or e_node
score)_can bnghosen 0 .as to nana%e t he nunber of

ol ecul &P PRMMARRNOTIE SPHCW Teaiurgran Rer PRIgSenige by
Hxbalpt goints i apacel Eadh dilgbng cah b ﬁlgn@ﬂsﬁl’ hestatién, &iRieh is a

I
4 5 S e b SRl Ryl it hihehoopnore (soe
cgs iEkarmede 4). dasanam enmodknergss@ dg@bggd of bhRotatdd mjafnds can
n or
o5 oMLl FAn LG it sberalBhie £ Bpp e (s heks (See o.0.
oE»rammler%dT lae mntrczﬂslueh cosHarctyissx seteof rAdtchas tHi agn the
' t ,
T R e T —
dbg lippreds ahbetsearehed d@amseemm ¢., Exeniphe5, Tablal23-28). The
MHUVRSEr &fhthQ\ﬂWﬂ%sdétgﬁé‘éé E% G&hds Qg%%spmﬂfm%g)gn%g size of the
ery was about out 3
g%?é Rasecand the r@§€tﬂ’“’t’@‘¢£§rﬂ( the: Pharbagspinese query (85. .t@artnal
SRheeks ahﬁﬁ&er@eéﬂr@% ) 2054 efcal%leet e pﬁ&ﬁ%al)c’&ﬁho#et queries
onterpl ated the 30 nu ound
| ESRE Pestorermien @bou LO0R G0 c6aHES SBOINiagagISt feyENC
{dutabde) E3ep&tibs BRE PSraherie bﬂMeroléEG@stpHQ&erﬂfwnﬁﬂ? the search
%@?‘7 ore is us;a?g goc q’sjl? Wt) 2007/ 087266
9456868 docus e QuTesme P ey query piRr §xameje, compounds
ottt 2 dipfiaéecarideadf raoleodial mgpﬂ QMW)Ud)rdld@ﬁlhélt*r(leP} ¥an be

|
A8t trpled GotiberorBR TerEy drpasaal compounds.
sel ection criteria can be based upon both g--.,score

and e ,nodel score, preferably weighted tovvard

9. scorENHPATFMOLEGUES| ng and scorl ng can result in a

f t h onf
Jurt aeRa RGeS B s aB eeliRihe S SR Ra e varisty of
clifferpat candidate exblecuigd®(agd p@t@tlaﬂﬁtl%abmroe@hcﬁdﬁt@mecu!es)
Hbedeécﬁg% hBe ! éar?ntd]gégte RGEENLE g?ﬁ’ 5 g ?&%ﬁgﬁ agqﬁlfégt gres

can used to sear or _COMmer Cl af or
EKEFPReoPhssEe asRMNe ffndidate oxlegides focorspads Burnasius chemical

| T .
e, 40 P B0y S0 e Ry o o
SCEBHPHS hﬁwnsrﬁaméﬂ?@ﬁw%ghtcpjéngredham &0 #ngriesethan about

%mﬁbﬁrﬂo@ CHrididtde hbldQaks B&'ﬂﬁﬂé‘é Ytﬁ%cﬁoﬁé’i'brgﬁﬂe ﬁé&@%ary for

the target bionol ecul Assess

SIS aciBnanth &SI, crasiigi ey erpaRe bposingess typically
imdhid® &1 leastain amingTRaHorAS Hydidxy) of 8dtbBRyI3PEES $7E8rePibly at

least two of the functional chemical groups. The candidate molecules often
comprise cyclical carbon or heterocyclic structures and/or aromatic or
polyaromatic structures substituted with one or more of the above functional

groups.
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15 various nethods known in the art (see e.g., Exanple

6). For exanple, inhibitory effect of a candidate
wonRiogosi2es on the catal ytic activity of a targePCEOZI00OB001685

can be assessed by known activity assays specific for

the target enzyne (see e.g., Reynond, ed. (2006)

Enzynme Assays: High-throughput Screening, Genetic

Sel ection and Fingerprinting, John Wley & Sons, 386

p., |SBN-10: 3527310959; 20 Eisenthall and Danson, Ed.

7 oce) G Ry Bt CoRiiec oo
REFNENENTN [20ib85y dadaisa s of:"mirﬂim.&\dEOOnELHftshﬂflﬁn ted bRABbe
t ecu

bdlgo?‘legg ﬁ%f‘ﬁgas g@ﬂg‘ fgraéx%tghepqg o?%'@?%“@ﬁ?tl‘??e?%@ cRIBRERgally
rﬁ)/@éablesz@rrapw@sfqu sdreeningf(serweelgeatiNG astaaak@qw(css with 2.7

5 gﬁm@gcedgﬁb%ﬂds@lﬁ?%ﬁln%gsub %,g{*'%\g?%cg?qﬁ i én pgg Shoichet

20055 Qgﬁﬁbl@,f] Modej ﬁsx he/-H82d Qr@ eﬁ skl nofthe et vtnarmi be familiar

vig® haaslyfiseak ' at e
2007] 087266 PCT/%%“ gjlgg@tfgsuH}ﬁ Rggirces & déSlrale

FOMRUPLE e Gigsses o G@U‘R@@Qﬁg for fnnaerotgsum (sete.ge ZINC
mmmdswmbd% corfleatd Ele%ﬁioh'vé'hﬂﬂg@ ";BflcgJHrFé/rc%arr‘p)ounds

ctur rches (see e

10 v%l\ﬁ§ F’@ Vﬁﬂ&?’é“g reXa @@9%@' thegtonyBiodMaleakang

#mobistoISARL, mmmémsal,dgﬁa%h&ﬂﬂ:a@&\éﬁ Anal ogs with
desi rabl e docki ng scores can be 5 acquired and further

t est ed 0fL551 bi @amxgdamlmerébeleg f?hdgamhgg]aeérquomhswtﬁods
ILped anove e ski

BeSEhd e e 8 o B e i andt o iR gpenasmunds. A

fesd- lmen@oran@mdmgmeraimmmmmgd tahdvel atrelatn %%HI@? F scaffold-

her
15 i’%ﬁggb&kﬁ% eﬁ%r aspec%me Epﬁe o ijgp t?ﬁa 8HH’ g) wath relatlvely
e aRlIreDBHBulIRSS, thall@bodfe’hhydnogdn lipnbreamt’bhieds than about 6

d?@t@@bh%@:o@&bﬁé d?d’H#wo% & te#ilggﬁggﬁéauttgtf)ﬁgout 4) (see

di seases, di sor ers I ons

& ?g%ﬁ’%l(é%%ﬁ’)ecm&"m l@@ Eﬁgb\ﬁ|40394$r6948)zvm eontrast, a
dreniike ¢rtpduiriis di‘?éreﬁ?&élmde‘?stob& to ﬁa\‘/@hlreéw lér{al { scaffold

n act or r ot

20 { rggm%oq%rfwﬁ'%h é\% ?\b% AaPtte @EQUH P0G KebWhyelatigely more
auehers featinep Keﬁg fd84-th@1 abodko14d Qgﬁ%beﬁ‘%c%éa%ﬁs %ﬁd/{)r less than

Q&gélfot?et%b é Ehl b| or, of epi der imal

ing ’F’é’c iS‘FFBP pRigity @h%jacteps%ma of Igys thanotbout 5)
@@mnumxmeaﬂo) Wi Pliams. Téx. a44tABAS 34) P3RDEE) W¥ferably initial
e st

havet amal utility. A

25 | phar ”P(Pﬁ’ﬂor WH@#&ésngnlng a lead from spatial orientation data, it can be
useful to understand that certain molecular structures are characterized as being
“drug-like”. Such characterization can be based on a set of empirically
recognized qualities derived by comparing similarities across the breadth of
known drugs within the pharmacopoeia. While it is not required for drugs to meet
30 |all, or even any, of these characterizations, it is far more likely for a drug

candidate to meet with clinical successful if it is drug-like.
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Pharm gl y54_asp58, was designed using information
fromthe 1YY9 protein 20 crystal structure to design a

w@banrmsephor e nodel (see e.g., Exanple 4). TheCT/US2007/001685
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Pharm gl y54_asp58 nodel was utilized to identify
smal I nol ecul es which bind to EGFR (SEQ ID NGO 1).
The site on the EGFR protein is recogni zed by am no
acid residues GQY-54 to ASP-58 of the anti body
Cetuximab (SEQ ID NO 5 and SEQ ID NGO 6) (Erbitux).

har m f@%ﬁ’ f %g%ﬁal b?tr{é‘égehﬁ@; |ﬁ{ L %hafa%?ér%%ﬁ h§bd Ibﬁén 54

o0 ASP esi gned as
mhramlrleed o die fmveulefs @aLipimski égﬂi\ewlm@mm as Ehe trules of fives”

AR BB L s LB e e
,smmaﬂmtelatséatoml@tasarmnonwd/@emmwg@e bioavailability of
bgA]Hues O?%@%ﬁ %M@&Wﬁl%)péaﬁ 5&9E 2818fR1AE idelines for

esli cet uxi were used to create a

heensiweipa erleadieculedyring Frtonghdrudedesigibelions auffh ag may be

ﬁS&édH?rﬂlshQ@ Hy%éler\&H&neﬁﬂﬂBQ#'ﬂﬁ’e bent Benfiorl S2 = S6
Het “sl1r X S5 Forrrula(l) 5 [01681 wherein

88 lt@ps @ﬁenhelfad:e@emdemvswate thdeaicanaidateherug-like

1oIIovv| 1) draxvl,. . .
ceﬁqfowgﬁrs%@éme@ g inrpe 3ty ol iR sy 0 @ weian

@ss%mﬂobmonstm)ﬁam ot dess, thbn &n Gileb otore than 5 hydrogen

(0] aI Ly containing.,.un k

oprE e EEREEAY RS HERER B TER RS i s hore
phtamym bydriogér boad \dcceptotsa(the BgnfwaHdtQawN) 0, 10

and S atons; or Al koxyl (-OR where R is defined

Cl- 06 $eLapPhhilsharrgdke malemdestypigaly haye augpan (breadth) of

op

%v%@l' ét?’ou'i BASh! éH&EQSN EBr Qﬁb?&ﬁ?le Wﬁé&%@fbup of the atoms

$ car bOX | at e, ar eroaryl,
. mglvegubmq'rm that arﬁ flgse ﬁmugaitog%gm teahﬁ #anéw&eps%to alead

AHYISdUN NbeOTble BV Ex@imdléree N atonms in a 5 or 6
renbered ring); Xis defined as H2, 0, S, NR N OH,

(
I
or N-NRRisblet Assexjpdinaedbaseane Qb ofeidteduled memtitéd as hits
F: and Z defined a

q

any ri osi tion -COOH,. .- P :

3 e PhefRRbbhat o togl BaRChiREt oBlor SERY B R co and
- N trintive AE3NRY. the @hGarbadojshidre quety. dinel ragsbemufircecules

t wher

/ écge‘ EE%%a ?}lt%?rl?ﬁg |"t%6[9‘f’ JQ Carqg@h’ E{P@BQ rgét%gij %H%rther
anwmueling of fit to the bmdmg site of the target btomolecule Such modeling can
be according to docking and scoring methods, as described below.

DOCKING AND SCORING

[0161] Candidate molecules identified as having similar atoms in
similar positions and/or similar features in similar positions as compared to a
pharmacophore model (e.g., through a pharmacophore query as described
above) can be further selected according to docking affinity for the target
biomolecule (see e.g., Example 5). In addition to pharmacophore model
generation for database queries, a second sequential and complementary
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contai ning one or two independent substituents where
S9-S11 are defined as 20 above for S1-S8: S, S, S

W®3007/087286t' S3 z s "~Z2 5,2 SOS S SO S SO S7P@1/ES1H07/801685

~NHet NHet Het -Tr S, xS, Sax S5 S701 S, X S5
5t0 ° Sa Se Se Formula (2) Forrmula (3) Formula (4) 40
WD 2007/ 087266 PCT/ US2007/ 001685 [0170] Additionally,
the enantioneric isonmers are al so expected to have

the same utility: S4 S3Z S2 S6 S N7 S NHt XSS

S8 F wh S1-S8 d
TrehgaronhBbu BB i e b emaleedhne
iPtierhidcophofe duegicligahi fitigr ofit egrhpeumdd quigklpank d‘cmklngrand
ﬁggnzigtf%nee%aﬂ%rtgp gar% %rg& bigmo%cu[eetgﬁerhgrm&%(%&rétély In the

(da¥e-df prateliroomngrizyme Jardé@-HiGmplecultisnaming agit yesidpesotithe target

ﬁé‘%}@? E? rrﬁykrﬂrolvegég Wéﬁ Wﬁo&&@t&eticéw rué’}fd %I'Hefne the

cqukiotd $ite. of t he bi ndi ng of AD4-1025 to EGFR I's shown
in Figure 46. The structure of AD4-1025 is as
f ol | onk2163] oln\@ngys embedimentsgelected compounds from the

pharmacophore queries are docked to the target protein/enzyme binding site
using software designed for such analysis (e.g., Glide (Schrodinger, NY).
Docking affinity can be calculated as numerical values (e.g., “Glide score”)
based upon, for example, energy gained upon interaction of the molecule with
the protein (e.g., “g_score”) and/or energy required to attain the docked
conformation relative to the Iowe;t energy conformation (e.g., “e_model”) (see
e.g., Example §). For these particular examples, the more negative the score,
the better the docking. Preferably, the g_score is less than about -5. Preferably,
the e_model score is less than about -30. It is contemplated that the desirable
numerical quantification of docking can vary between different target
biomolecules. In various embodiments, a threshold docking score (e.g., g_score
and/or e_model écore) can be chosen so as to manage the number of molecules
for acquisition and further testing. For example, in various docking studies
described herein, for VEGF (Pdb:1cz8) a g-score of negative 5.0 (or greater
magnitude in a negative direction) was considered a desirable docking score and
the cut off was adjusted accordingty; yet for ErbB2 (pdb:1s78), a g_score of
negative 7.5 (or greater magnitude) was considered a desirable docking score.
In these studies, the magnitude of the g_score used to adjust the number of hits
to a workable number that could be acquired and tested. As an example, if the
total number of compounds identified from a pharmacophore query was about
1,000 to about 3,000, the docking scores can be used to rank such compounds
so as to select about 100 to about 200 for further testing. It is contemplated the
number of compounds to be selected for further testing could be lower or higher

than these estimates. Preferably, magnitude of the g_score is used as a
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N Fornmula (6) [0173] At a concentration of 25 pM of
AD4- 1025, binding of EGF to 15 EGFR is inhibited by

waB0782s€e e.g., Exanple 6). AD4-1038 [0174] PEDESHOBB1685

is identified as an inhibitor of epidermal growh
factor binding to its receptor (see e.g., Exanple 8).
Such conpounds have utility as treatnents in

oncol ogy. Anal ogs and derivatives of AD4-1038 are
expected to have the sanme inhibitory effect and

i o 0 41 007/ 087266
SeleURY 510 SLRE ™ B RpEied visg comPRstocaiae bibapiaiarty
WSPHgesnecHravhers o morel Beore ¥ of mvotrmgmtu@es Mﬁtsa‘hrther

%bhté?ﬁéiéﬁedttﬂagﬁl% %&oﬁ%(érpacg%]ge %ﬁgle) upo ﬁ”u sgcore and

igure
Ph&?‘?ﬁf' §PF?’]909er‘Pf@Pb6Wﬂ'§b@Id temardigi $¢ored to identify
smal | ol ecul es which bind to EGFR. The site on the
EGFR (‘8E&31D .k”ls apg §eQING ¢an repultén egidur of bgmpoimds with

aviltiple eﬁhﬂjﬁﬁ?ﬁaré' |'t|f§| Quu"tébl%o@ﬁ ?‘Es)of\t%ﬁrg‘&l %?WE& 3D

gﬁ_t gﬁl{ém rﬁg 9 and SEQ
4% 1711 88 cgvared t 25 ABd clidlicaten dhorpbsTemosed. The
THRIIQPlist of Btaflel8d 2NEMItRS kPN reédScah LY tot &dr&? B! ct)}‘rfmermal

es whi.ch have features and nponent
s Rl e i s aPEES Cignignad fpoiana taok (5.0
Phﬂ@i@tléﬁﬂmnhm d residues of cetuximab 10 were used
to create a pharmacophore nodel. Fromthis
phar macophore nodel is derived the follow ng
CONPOEREECT(GN TARGET BidmdedcuSe1l Het S3 X Fornula (7)
[01751 wherein Sl1-S4 represent independent
subst [ yemt s Gendidate nidledudds s&bﬁt@dtadaerdnh@k&ﬁﬁﬂm{diophore

%‘Jaerg%nﬁ/&r fu”t%erc%]g_&tgéﬁc&érd% %t:l %ﬁ&sng £ap zi’iedﬁfted for

| elfegtienthe éﬁ@gégionmlecmpmmbmpntOﬁef&ecmdﬂg molecule on

bibARsd UM fd?'l&lon | qa¥hi ntal ni ng
unsat ur at i on) % 9 né'lma (:ﬂen% ‘% gt}vaﬁxiéq ggaﬁessed by
YRS iRUsimethgd Prkaﬁwm "t' @mafm(se&z e. ga@kam;aemr:onwwwé inhibitory
eéff@?o‘f\fé&:raﬂdﬁalté mdddunedn A% of

br anch g group, opti ogﬁ Hﬁ L@] )9%? gel?aﬁﬁrhzyme can be
%35386% Y%ya\x’a)@ﬂtIVlt)gaqsqqysscfpyplﬁc for the target enzyme (see e.g.,
Reymond, ed. (2006) Enzyme Assays: High-throughput Screening, Genetic
Selection and Fingerprinting, John Wiley & Sons, 386 p., ISBN-10: 3527310959;
Eisenthall and Danson, Ed. (2002) Enzyme Assays, 2d edition, Oxford University
Press, 384 p., ISBN-10: 0199638209).

FURTHER REFINEMENT

[01e65] Several methods for further refining the selected candidate
molecules. Data from biological assays can be correlated with the docking model
so as to further refine lead-like molecules and/or drug-like molecules. Various
software packages (e.g., MOE) can be employed to visualize active compounds
in the binding site of the target biomolecule to identify sites on the template
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car boxyl ate, aryl, heteroaryl, am no -NH2, substituted

am no -NR2, or cycloam no groups containing one, two
woeoozis2es N atons in a 5 or 6 nenbered ring);PXI/US2007/001685

defined as 0, S, NNR, NOH, or N-NR2; Het is defined

as one or nore N atons, |ocated at any position of

the ring; Zis defined as -COOH, -P0O3H2, 25 SO3H,

tetrazole ring, sulfonam de, acyl sulfonam de group,
-CONH2, or -CONR2. [0176] Additional anal ogs include

ere the central nitrogen atomis replaced

SRBlE, G BOHINCR SO SR OAeSHaR. dralogiai ackve pempounds can be

cwmmeaiusgwgdéinin@im S 2PGet e, ééé'i%{zég (e%@]eﬁ§g rScFiﬂﬁdé}V
e an

t bsti t ents whe
AiFodells B8R oBkog? < Bearaly e Goeerinedp doskibG enskssaring
[peaceiurée désoritiedataiviet p&néﬂogs wies@ddirapré @dmkwg scords ean Be
S, 11 Het
Bstred apdfurthsi et [Eioihlogiial Seshianinm sk bipiecdie
lacnérdingtu rmethagls desdrilbed abows. @naéianewmaétaemmmr@evaand
R
106sq” AR UKt el B8 1ol anfippotdevaidnian ancigets
deolpaidegs a:@naﬁed bitdne omiisods pregentedheteini near | y
connected atons including C, N, O, and S. In the case
of Cand S, the oxidation state of the atom may have
one omMaerEcuDEygens attached by either a single or

doubl e bond. In the case of C or N, the atom may have
one orl0i®E] adimatheyedpetsobiegireserineritiodépeaadentdmpounds,

i@érﬁﬁiéa By ith @ MdtRG1 D88 lbg,gi I%ﬁ? Eegﬁ&] SoRPRY ?re triigr%t c?fg c]lseases,

ddi tionally, conpoun eren SLereoch
@!ﬁ%@%"ﬁt posPnditiansdelajed &@?dﬁ@tm@ﬁanmlmrdlm to which they

MEPERISNIRES frdh® FoPERBRTpRS! it i welBHowH thht InfitiforFSF fowth factor

i nhi bitors:
pro elns has a benefit in treatment of certain conditions in oncology. As another

example,

AD4-1025

[0167] ADA4-1025 is identified as an inhibitor of epidermal growth factor
binding to its receptor (see e.g., Example 7). Such compounds have utility as
treatments in oncology. Analogs and derivatives of AD4-1038 are expected to
have the same inhibitory effect and utility. A pharmacophore model,
Pharm1_gly54_asp58, was designed using information from the 1YY9 protein
crystal structure to design a pharmacophore model (see e.g., Example 4). The
Pharm1_gly54_asp58 model was utilized to identify small molecules which bind
to EGFR (SEQ ID NO: 1). The site on the EGFR protein is recognized by amino
acid residues GLY-54 to ASP-58 of the antibody Cetuximab (SEQ ID NO: 5 and
SEQ ID NO:6) (Erbitux). Pharm1_gly54 asp58 is modeled after residues GLY-
54 to ASP-58 and designed as a tool to identify small molecules which have
features and components of the antibody cetuximab. Specifically this region is
defined as the H2 CDR of the antibody heavy chain of cetuximab. Features and
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: mﬂldnaﬂulwomi@sgwgwr@iqm CV@OEGdF(C(‘ﬁéqPDOR@y qC)ntammg
aCI sdactbFaQLogz AEnEfdBR S Br h&eFﬁ?ﬂ%rﬁ&ﬁm@Wr&Wﬂ@ 4N, O,

Racemates and enationers Tz z \ N'Y S4 s Zry S/
ZSSHet 3 Ht 3 X 20 Formula (11) Fornula (12)

wQ oo 0p726kerein S1-S4, X, Het, and Z are defi nBCEHES2007/001685

above. 43 WD 2007/087266 PCT/ US2007/001685 [0181] In
one enbodi nent, the inhibitor of the binding of

epi dermal growth factor (EGF) to epidermal growth

factor receptor (EGFR) is AD4-1038 (({2-[(4-Hyd

roxy- phenyl) - met hyl -

noj - 4- oxo di h dro hi azol - 5- acetic aci
SRATEN b NS RAHED Sotttestie CbPRRTTEb Mera B5h] to greate 2
Epitarmaspitrieam8iiel. Braw tisix phatassoptepe otddeh isoderived the following
bi ndi ng of AD4-1038 to EGFR is shown in Figure 47.
Tﬁ@“%?gu%ture of AD4-1038 is as follows: H3 COON HO ~
N\ NN O AD4-1038 Formula (13) [0182] At a
concentration of 25 pMgf AB4-1038, binding of EG- to

10 EGFR i s inhibited (see e.g., Exanple 6).

AD4- 1020 [0183] AD4- 1020 |s 1%9enS;fied as an

nhi bi tor of epi N Xdpending to its
receptor (seesg- Exanpl e 1D0).
itility as tre ts i onc ogy>

onpounds have
Herivatives of AD4-1020 are expecte ® PawBialfie sane

Lghkggﬁ%X%ff ! Cetre%%l CLY rL %genﬁneg[%mgns tﬁugﬂgptlf'the

usi n OTITHIO

fatiowirtgetyp¥YSaloget éFnCl ar,yls)x taydrgt(yldc@ub eSulfswaeé i(-§ira
RS BROLEDORMER-Cadu e dilptinaytoncnod o

resi es"@Y-54"to ASP- e anti b

CendS alams; SEAKBYNCPRowhgrg R is defined as C1-C6 s}?alght chain or

branched alkyl group, optionally substituted with halogen, hydroxyl, sulfhydryl,
carboxylate, aryl, heteroaryl, amino —-NH;, substituted amino —~NRy, or
cycloamino groups containing one, two, or three N atomsina 5or 6 membered
ring); X is defined as Hz, O, S, N-R, N-OH, or N-NR;; Het is defined as one or
more N atoms at any ring position; and Z is defined as —COOH, -POsHz; SO3H,
tetrazole ring, sulfonamide, acyl sulfonamide, -CONH2 or —CONRG.

[0169] Additional analogs include those where one or more of the
nitrogen atoms are replaced with unsubstituted carbon atoms or carbon atoms
containing one or two independent substituents where 89-S11 are defined as
above for $1-S8:

s S, s S,

g s 3\l/§ s s\l/g

s 12 ¢ Vs, S 2 Sy V8 S,

7 M 7
N ' THet I SHet s | = Het
l

1 X 85 Sy N X 8§ Sy
S, Ss Sa

Formula (2) Formula (3) Formula (4)
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20 SEQ ID NO 6) (Erbitux). Pharm 1 gly54 asp58 is
nodel ed after residues GY- 54 to ASP-58 and desi gned
w@g00a/081266 to identify small nol ecul es whi ch hB@BUS2007/001685
features and conponents of the antibody cetuxi mab.
Specifically this region is defined as the H2 CDR of
the anti body heavy chain of cetuxi mab. Features and
conmponents of these am no acid residues of cetuxinab
were used to create a 25 pharmacophore nodel. From
[ hi's phegrec Oﬂbaitianﬁlw;i@\e thRastimeretlisbhers atd abrgpected to
cor%o%ed 44 2007/ 087266 PCT/ US2007/001685 S, SZ
:SQ For nul a (14) [0184] wherein S1-S6
[ epr esent mdependent substituents of the follow ng
f ype: Hal ogen (F, 4, ; Hydroxyl (-OH);
Sul f hydryl (-SH); 5 Lete (-COOH); Akyl (Cl1-C4
car bons, straight chalﬁ brjartd optionally
cont ai ni ng unsatx . A ﬁ% C6 optionally
cont ai ni ng sk | udiyng phenyl or
het er oar yl cont p . and S at ons;
pr Al koxyl (-OR where R is defined as %l-C6 strajght
chain or  branched al kyl group, opt| onal | ¥ SIHAS! t ut ed

M th hal ogen, hydroxyl, sulfh 10 carboxyl at e,
5 aryl, h%&bamefe'ar%nﬁs X et a%cﬁ%sﬁfﬁtdﬁf"é‘%laérﬂ R¥e- NR2,
D oS EAPEL" SeS B ethBeh B ch b Bl
a@@mmadt@cdﬁ:mq tbf‘fgﬁ@ervﬂw gRovRGastor hm;elmarf(mefm) ip AWl 025
[ is re ro ic,rin er S
R g0k SEheRH N Byriiimaiy o e P ardilgs: Frmuls
ieﬁdl-ng!dll\QQ;;DMﬁlawlarMeﬂgM aB3.78)) (see @t dEatmaley7). An exemplary

tlon the.rin n i.n

10 PRI o helotiuly B9APA" fods e PR B R R 4 E:‘HF’P 4. The
>strtﬁaiumfdw4-1oeﬁlh€asmnov\@0\lR2 S XSNN ~ --~
bt Nz Het N X Fornula (15)

l
N

7 z&

Formula (6)

[0173] At a concentration of 25 uM of AD4-1025, binding of EGF to
15 | EGFRis inhibited by 75.7% (see e.g., Example 6).

AD4-1038

[0174] AD4-1038 is identified as an inhibitor of epidermal growth factor
binding to its receptor (see e.g., Example 8). Such compounds have utility as
treatments in oncology. Analogs and derivatives of AD4-1038 are expected to

have the same inhibitory effect and utility. A pharmacophore model,
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20 [ 01861 Additional anal ogs include those where

Conpounds whi ch have a short |inker noiety as
w0 p@h7os826e€l are al so expected to give the same PCT/US2007/001685

inhibition of EGFR, where L is defined as a |linker

consisting of 1-4 linearly connected atons i ncluding

C, N, Oand S. In the case of C and S, the oxidation

state of the atom nmay have one or two oxygens

attached by either a single or double bond. In the 25
case of Cor N, the atom nmay have one or two ]
Rfearm ladan1 08 et PB.uuas desigaes saigerinfopmation froayther by protein
tég/%smzoof/gc?o?gjs%ﬂd é‘%ﬂaﬁ\#&ﬁ’phoré*ﬁmc}é@l &%@ 98t8éﬁm|e 4; Table
176 Figuregt7). hae) PP?BH&U“&T%_@{Q& QSnEP%ieW%%H%eﬁde "i"?Pt'fY small

WRbRulcavhieh bﬂﬁﬂbﬂEGFRn%é Bité esﬂltaserdsmt(iaemo NO: 1) proteln is
hl t ernati ve 5-nme

ocycC I N lcat
5 BpoaniZag by ae S08cesicgs TR 0015 QTSR0 R PETTPR
@et@lﬂln@ét@(SEQdBFNBOdS%H}SE@HBG“J@Q&)REM&J&) P 1_thr100_glu105

dg ﬁ‘l&%{%l%ﬂ ag?rgl{eéicﬁpd 'Iﬁ—éR 1{58 eCﬁch@%ﬁ %ﬁé‘%@s .ﬁ\fgqgol to identify

osmgnanmlettw@echvad:hmavelfehmresaam ngdnpooentdmﬁmheEabmaﬂy I n

f . C t .
s Sableco i shrebhndL AR e et el B geroaman
10 t\heregwanotosie% alphaneatophoreemofell §9¢mi thisqriarmacophore mode!

of the binding of epidernal
vv?iw? ?f&'gﬁfé@@rﬁg&%l dermal growth factor
receptor (EGFR) is AD4-1@20
({5-[4- (benzyl oxy) phenyllf-2H-t et rgzol - 2-yl }acetic
aci d); Formul a: CloHMBEN4T Mol egl ar wei ght:
310. 31) (see e.g9; pl ed\jIO) enpl ary depiction
pf the binding of AQgr 102 EGPR is shown in Figure
53. The structure of AD4-1020 Xi s as f'_olrmuwz‘.r) Nr N
N- N\VCOOH AD4- 1020 Forrmul a (18)

[0175]1 wherein S1-S4 represent independent substituents of the

15 | following type: Halogen (F, CI, Br, or I); Hydroxyl (-OH); Sulfhydryl (-SH);
Carboxylate (-COOH); Alkyl (C1-C4 carbons, straight chain, branched, or
optionally containing unsaturation); Cycloalkyl (C1-C6 optionally containing
unsaturation); Aryl including phenyl or heteroaryl containing from 1to 4 N, O,
and S atoms; Alkoxyl (-OR where R is defined as C1-C6 straight chain or

20 |branched alkyl group, optionally substituted with halogen, hydroxyl, sulfhydryl,
carboxylate, aryl, heteroaryl, amino —NH;, substituted amino —NR,, or
cycloamino groups containing one, two or three N atoms in a 5 or 6 membered
ring); X is defined as O, S, N-R, N-OH, or N-NRy; Het is defined as one or more
N atoms, located at any position of the ring; Z is defined as —COOH, -PO3H,,
25 | SO3H, tetrazole ring, sulfonamide, acyl sulfonamide group, -CONH,, or —-CONR,.

[0176] Additional analogs include those where the central nitrogen

atom is replaced with unsubstituted carbon atoms or carbon atoms containing
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20 [0190] At a concentration of 25 pM of AD4-1020,
binding of EGF to EGFR is inhibited by 47.8% (see

we:2@7/08Bskanpl e 6). 46 WO 2007/ 087266 PCT/ US200F¢D03885001685

AD4- 1132 [0191] AD4-1132 is identified as an inhibitor
of epidermal growth factor binding to its receptor
(see e.qg., Exanple 11). Such conpounds have utility as
treatments in oncol ogy. Anal ogs and derivatives of
AD4- 1132 are expected to have the sanme inhibitory

effect and utility. A pharmacophore nodel, 5 Pharn®3
RS t&@pssepwrﬂ subgfiieents ahese iS7 AhS6iasn defined anabove for

1YY 4R5rAh81cBntral o¥béh afdnh %bwtﬂetfen@{%wagw R as described above:
phar macophore nodel (see e.g., Exanple 4; Table 17;

Figure 15). Tge P@r n23_gl y54_asp58 rmdek was utili zed
to identify s I rrglecu es which bind flo EGFR (SEQ

Er bi tux). Pharn23_gl y64 asp58 i s nodel ed aftér
resi dues GLY- 5,4 quA8P- 58 and desi gned @gm@atdyol to
dentify small nol ecul es which have features and

con‘pongdr#.,%,]Of CBE@O%HBE BRGbA ﬁg\} ) SH&S llnk:%gfe a@?h%é%ated are

comnmpon SE ani no acid Tesidues
Vs @expecied to givedbe samshahipitivopi @ Rnodel . Fromthis
phar macophore nodel 15 is derived the follow ng
conpound: S, 7ggsT Sy~SJ $4 Ns Z S Fornula (19)

[ 0192] wherein SI-S6 nt.si ndependent
Ssubstituents of t@gé&f%%ggﬁfﬁé L)+ﬁ€25§n (F, d
Br, |); Hydroxyl (- =Sul f N (-S 20
Carboxylate (- COH) ; A#ﬁyl (Cl- carboﬁs strai ght
chai n, branched or option contalnlng
unsaturation) Cycloalkyl ?%eré éptlonally contalnlng

unsat ur ati on); i.ncl udi ng phenyl or heter oar%
cont ai AW} rWHF‘?“? b i difingg as ar\'akg eansiaingRt 1af esanly
(ccﬂﬂewdé@rﬁoﬁshﬁcld@ihg@d\l a9, &rd S6irbtheaa@Btof @Qh@ SOEhe oxidation

bran rou tional |y substituted
SRR Bl rdl e b ot oxvasPBaEERoT BY & that g single or
I"tﬂiuble)iablydi Inaing Base bHZ,or NJhRé bidih etkaévdond\Btwdadditional

4 o3RBE SR STl Sl PaftRo i HeaSincs BRT
PO312r0 S ALGHAZR) olbBlinaSHh HERAI RerBbondiith

composition including racemates and enantiomeric isomers are also expected to
have utility as EGFR inhibitors:

Racemates and enatiomers

.
St et

Formula (11) Formula (12)

[0180] wherein 8§1-84, X, Het, and Z are define as above.
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WD 2007/ 087266 PCT/ US2007/001685 [0193] Additi onal
anal ogs include those where the phenolic ether oxygen

wo goegizeced by atom of type Y, wherin Y is dePCTes20a%001685

10

15

20

25

CH2, 0, SS NR N OH or NNNR2. In the case of C and

S, the oxidation state of the atom may have one or

two oxygens attached by either a single or double

bond. In the case of C 5 or N, the atom may have one

or two additional substituents independentl y sel ect ed
fromthe group S1-S6 defined above; and one or bpth
pheny| mws none,pnbedignen. thegnhibiter ¢yihg bm"é? 8@9@9?@&11

rgjrBG/th vmdre(em 350 e'pfdéilu‘hﬁal g%d«ma@aﬁe@épmar(ee FR)as AImBl-1038
OSI |

(Gl PR R Dgnetiy:Bmige spra o Apdroizo 5 P acetic
| 2:1@ A orAflth:tE QRN D8 Metedult! wislghtt RO6 SOMseee.g., Example 8).

C&@ngégmggarg\/ﬂgplgpgr& og;{b%ypalﬁbto(g Aﬁﬂ}i&?ﬂg& géﬁg% shown in Figure

ahiTd étarctae of ABR 1088 & &8s foliowsdef i ned as a | i nker
consi sting of 1-4 linearly connected atons including
C, N, O and S,[as indicated; S, sZ S{Sd | S / (LAC
NI / 15 Fornvual (21 5]s. AdeR®i onal anal ogs

ncl ude conpoupds in h gh m de |nitrogen is

Fepl aced with @an alHoérimati ve oup A, |and the am de
carbonyl is optionally replaced by tre group X, as
ndicated: S Sr S S4 APt L T x ° é 20 Hot
Formul a (22) [0TI96) wherern A TS an at r?{m"ﬁ%l géndently

el ected froma group
[0182] At a concentration of 25 UM of AD4-1038, binding of EGF to

EGFR is inhibited by 70.7% (see e.g., Example 6).

AD4-1020

[0183] AD4-1020 is identified as an inhibitor of epidermal growth factor
binding to its receptor (see e.g., Example 10). Such compounds have utility as
treatments in oncology. Analogs and derivatives of AD4-1020 are expected to
have the same inhibitory effect and utility. A pharmacophore model,
Pharm1_gly54_asp58, was designed using information from the 1YY9 protein
crystal structure to design a pharmacophore model (see e.g., Example 4). The
Pharm1_gly54_asp58 model was utilized to identify small molecules which bind
to EGFR (SEQ ID NO: 1). The site on the EGFR protein is recognized by amino
acid residues GLY-54 to ASP-58 of the antibody Cetuximab (SEQ ID NO: 5 and
SEQ ID NO:6) (Erbitux). Pharm1_gly54_asp58 is modeled after residues GLY-
54 to ASP-58 and designed as a tool to identify small molecules which have
features and components of the antibody cetuximab. Specifically this region is
defined as the H2 CDR of the antibody heavy chain of cetuximab. Features and
components of these amino acid residues of cetuximab were used to create a

pharmacophore model. From this pharmacophore model is derived the following

compound:
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including CH2,N,OQ,and S. In the case of Cand S, the
oxi dation state of the atom nmay have one or two

wo@z0gesRe@t t ached by either a single or doubl ep@DOS2007/001685

10

15

20

25

the 48 WD 2007/087266 PCT/ US2007/001685 case of C or
N, the atom nmay have one or two additional
substituents independently selected fromthe group
S1-S6 defined above, and X is defined as H2, 0, S,
NR, NNOH or NNR2. [0197] Additional anal ogs involve
t he juxtaposition of groups A and 5 C=X as found in,

put not |imts szthgcse of a retro-am de as

ndi cated: s, d@s% ( FNA S6 Het Formula (23)
[ 0198] In one e di oRibidowis of the bi ndi ng
pf epi dermal growt h factor (E ts, epi der nal 4(;1rowth
Factor receptor (EGFR) is AD4-1132 10 Formula(t

(2-{[(2, 4-di net hyl phenoxy) acet yl ] am no} - 5- hydr oxybenz
ni ¢ acl@B84Fomhgrein SarS6iemesentpderandant Wéb@}ﬁt’ents of the

3%30@%595@%5!0?% (ﬁ"@l”ﬁ'n’eléﬂ')dcrf%y_ll? -G ¥; l{'ﬁli‘l’ﬁ%&r SH) /
CParbamylate ezDCFfaHMIbyl((QA)Cﬁsa'[b@rgeﬁtra@h%pftﬁﬂhéﬁﬁﬂ%ﬁq ¥n
D& t%’?maﬂ%@ﬁtaﬁ@ﬂg Jdil@gturé}ldM“ OLISAKFEE 1106 oE%rPalliﬁcontamlng

h bi ted 597 6% Ex le 6
Qﬁﬁﬁ"aim) ffx'znﬂydﬁ\aﬁﬁwe%r&%ﬁg%‘e ?%mt‘gff foan,o0,
edl Sfd@hsgbﬂMkbxf/IE(OQRrwh&érlwlisrt!hfﬁ‘\@dletsﬁcltlEiliﬁét@ﬁ'ﬂght(m or

e uti a

Cordnenen 0] eGPy R BPOUE Sl HgioBh biteRi suithycry
Wbﬂ:iylatealawl egtecized, amnrﬂﬂ—may,aablsemeummnmm;ummry
Ry b e O BRL RO IFE TS s n g romoered
1nrwgr)1the 1 YY9 protein crystal structure to design a

pbhar macophore nodel (see e.g., Exanple 4). The
Phar n2 80 38 54 AaisieBahackipgsinsiuge; thpsewhese pae of bpip of the

b Byt TRLE flleptacidl 1y a Befifocyclic ring, wherin X is defined as O, S, N-R,
N-OH, or N-NR3; Het is defined as one or more N atoms, located at any position
of the ring; and Z is defined as —COOH, -PO3H3; SOzH, tetrazole ring,
sulfonamide, acyl sulfonamide, ~-CONH2, or -CONR;.

8, X S,
N\ N=py
ot/ 0 N N
Het/ N z

Formula (15)

[01861 Additional analogs include those where Compounds which have
a short linker moiety as indicated are also expected to give the same inhibition of
EGFR, where L is defined as a linker consisting of 1-4 linearly connected atoms
including C, N, O and 8. In the case of C and S, the oxidation state of the atom
may have one or two oxygens attached by either a single or double bond. In the
case of C or N, the atom may have one or two additional substituents
independently selected from the group S1-S6 defined above.
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49 WD 2007/ 087266 PCT/ US2007/001685 to EGFR (SEQ ID
NO. 1). The site on the EGFR protein is recogni zed by
w@eioios72e€i d resi dues GLY-54 to ASP-58 of the pel/Ubmdy001685
Cetuximab (SEQ ID NO 5 and SEQ ID NGO 6) (Erbitux).
Phar n23_gl y54_asp58 i s nodel ed after residues GY- 54
to ASP-58 and designed as a tool to identify small
nol ecul es which have 5 features and conponents of the
ant i body cetuximab. Specifically this region is
defined as the H2 CDR of the anti body heavy chain of
cet uxi mab. Featyres and ¢ nponents of these am no
aci d resi dues of me \‘dﬁsed to create a
phar macophore no From S p+@<racophore nodel ‘i s
derived the following compound: S<N® Giormaa (182 \ O SS
~c vvCC 10 s, s, Formul a (25) [ 0201] wherein Sl1-S6

[ 58263% 3N dggﬁ’ﬂﬁﬁéﬁ .ha%'getcgﬁgfouhhg in wdrﬂ% fesﬁrazole

irgHp; reg@pe n @ltergagve @}gpga;z?qegtt@t?m@w:b rmga@%mdncated
Cl- 4 carbons, straight chain, branched or 15

ppti onal | y cont §l| ni_ng unsatjur at | lgn) Cycl oal kyl (C1-C6
ppti onal Iy cont ali (Ly‘_@urtl Aryl including
phenyl or heteroa ring nt'ar from1l to 4 N,

5 D, and S atons; or Al koxyl (-OR Wher® mRringactiefi ned as
C1- C6 straight chain or branched al kyl group,

ppt i 0”?619’8]5 U%Efél#'}\eig aW étBrH"iﬁH@S@ﬁHen'ﬂy%re@&Yéd from a group

sul f ng;é car boxyl a )é het er oar%ac{
'Nﬂz’d' N.Oands: @nthﬁ&asmﬁé id SothayRyyi mwatfr@i}ae atom
n%&\bﬂé %eQﬁQwothgg@rﬁs biﬁ%@’%d’\b)ﬁ&m d gingler@ouble bond. In the
an 1.S erl ne

ere
10 [gaR oo or b B afhgvd e e ud 2daianal supaius e,
iGEBbEn deitly selREd frpMb]gréals Bt Sh defimsthbibgse. i ncl ude
[ hose where the sulfonamde NHis optionally replaced
py at opend 9X y preone emtbediment, the idbibitoed’ the bGiing ©f e@dermal

“gﬁwu'}'?ac?t { r)gBleg‘d\éEﬁEm SquY]tR%ctBF r&]%HerE@M) mﬁk\'ﬁﬂﬁozo

¢ Ional teroc
HeS- i%(b@@zylnswbpasnﬂh@Hdrstram ENyléﬂQﬂ’ﬂG acab)al:e@mda @mej11aN4O3;

15 P vRighttN816 279 (seele YO SBHIOGEL BE exemplary depiction of the

PRI o 310 37 (o2 b YOSSURIOREEAR exemplary dopict
bmdlng of AD4-1020 to EGFR is shown in Figure §3. The structure of AD4-1020
is as follows:

AD4-1020

Formula (18)

20 [0190] At a concentration of 25 uM of AD4-1020, binding of EGF to
EGFR is inhibited by 47.8% (see e.g., Example 6).
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S0zs %Ss Het Sa Het S Forrmula (26) [0203]
Addi ti onal anal ogs include those where Conpounds which

whawe/osrechort |inker noiety as indicated are BEBHUS2007/001685

10

15

20

25

expected to give the sane inhibition of 5 EGFR, where
L is defined as a linker consisting of 1-4 linearly
connected atons including C, N, 0 and S. In the case
of Cand S, the oxidation state of the atom may have
one or two oxygens attached by either a single or
doubl e bond. In the case of Cor N the atom may have
bne or two ADditli3@nal substituents i ndependently

sel ected fromthe oup S1-S6 defined above. S~ \
52 (L) INL91HeALSsT %i:ﬁ is identifigdasancimhiRiios o( gpyie[rgglcgqowth factor

leﬂﬂﬁgqaﬁ‘tls reB&hies ?se'er@ by @aﬁﬁﬂ@@‘ﬂﬁ @mrtdm@hd@rrwatutmty as

rou are con ted d d
{restmaniy rueFalesy vineiass AR avan ar ADR H BEaedReripd o
¢ RAEHeeshrhy m“rhlﬂﬁ:lr? effé@drEutang A phateadaphdre mddes,

\REAgN43 eIy _geppRevas daa0ed Lno AMREREon R e YV protein
}gew selaftute to 6&digs bathatmhasophage o6l iisdeidigngExample 4; Table

d.S,.  the,...oxi
R
bmo?\iiiddtlw WB.ItCﬁ(bIIS(ﬂ rESFR (SEQHDNDOH)X Thersitehm tihas!:‘eGBIR p@tem is
or N at om .

2 tasberles LA R RE Ly 348 9P S otiBantioody
‘>Geﬁﬁ<lrdebl(SECD ICaEN &. ar[COSB@] 1D B)i (&ﬁ@tUQnﬁh@gﬁi Q|y54 asp58
I %Iegré?te'r \J%g g@é)sc‘éi_ Qlf A8 %ﬂoéné'\déé\gngd a8% tool to identify
| 0g

(

I'nc I'ng ana ere rou are
pmaﬂm@lbyulggmm bave features and componen s of the antlbody

cetuximab. Features and components of these amino acid residues of cetuximab
were used to create a pharmacophore.model. From this pharmacophaore model

is derived the following compound:

s1
Sg%:Lsa S, I5 z
™Y .
)
Formula (19)

(01921 wherein S1-S6 represent independent substituents of the
following type: Halogen (F, Cl, Br, 1); Hydroxyl (-OH); Sulfhydryl (-SH);
Carboxylate (-COQOH); Alkyl (C1-C4 carbons, straight chain, branched or
optionally containing unsaturation); Cycloalkyl (C‘I-CB optionally containing
unsaturation); Aryl including phenyl or heteroaryl containing from 1 to 4 N, O,
and S atoms; or Alkoxyl (-OR where R is defined as C1-C6 straight chain or
branched alkyl group, optionally substituted with halogen, hydroxyl, sulfhydryl,
carboxylate, aryl, hetercaryl, amino —NHa, substituted amino —NRz, or
cycloamino groubs containing one, two or three N atoms in a 5 or 6 membered
ring) and Z is defined as —COOH, -PO3H,; SO3H, tetrazole ring, sulfonamide or

acyl sulfonamide group, -CONH, or —-CONRa.
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25 by single, double and triple bonds, 51 WO
2007/ 087266 PCT/ US2007/001685 z Si YYA S5 S SH. 4t s
w®20desRedor nul a (29) [0207] I n one enbodi nent PCT/H82007/001685
i nhi bitor of the binding of epidermal growth factor
(EGF) to epidermal growth factor receptor (EGFR) is
AD4- 1142 5
((5-{[ (4-ethyl phenyl)sul fonyl ] am no}- 2- hydr oxybenzoi c
acid); Fornmul a: C15HLI5NGBS; Mbl ecul ar wei ght: 321. 35)
(see e.g., Exanple 12). The structure of AD4-1142 is
as fol fossz] QRiddiSEnalAar@RYEHNclaDe thaseowhRerentiesreolic ether

L T e A
OB, or BXdRp lo tise cas-oROECELS mpxﬁtahmmﬁ@ﬂ@? @mg]nay have
Eﬁﬁ)ﬁp 4t Woné %Rsté?t%cﬁggp9§g‘;\%ﬁ€§m%fe BPO utﬂﬁ BhHOM the case of C

ude I’THCGUt I Ca atrrons € varil ous

mfpom@omesey hpwel oneositwo artdidionalgwhstiteatzinsdeppriantly
Eéllﬁétgg ?}fgzpr(l) t n%r‘rag ﬁ%@%eﬁ%e@%ogé’WMé’Bﬁbom&I Afgs is

ar rTHCGUtI cal y accept able carriers

awwllnmlpmwbx athptergexeici 1% whigreip bjetds gafined as one or more

1AL OB catednA tionadf tesriggces (A. R Cennaro,
ggfg)é,%zntc edltlagﬁ'cﬂlétSBN 07817%6736 (2005). Such

ormulations will sgcontain a therapeutically effective
amount  of the agent gfegaﬁrly ip purified form
together wth a <u of carrier so as to

brovi de the form for propers 20 agmsnai stration to the
subj ect. The formul ati on shoul d"8ui t (Romeula@de of
hdm ni stration. The agents of use with the current

' nvent [@No £AN A@j@htfdhhnﬁhabgﬁlrhwdehhﬁw wmwodmpbonds which have

[

a tratiopn to a sey tes

TG Ik B oIt S5 TS e SR SApRFIER Bciy the SarkC ifbiion of
PECRRalhere Arigldefihogiasa linkien toasistirpof, 1-4ilineadyosonecled atoms
i
il Y

: nt Lgﬁigt W??%?Qtﬁg?n(?caqgg subcut aneous,

ﬁ@g{ @_

Formual (21)

[0195] Additional analogs include compounds in which the amide
nitrogen is replaced with an alternative group A, and the amide carbonyl is
optionally replaced by the group X, as indicated:

Sz‘%ﬁ\s: S, z
S
X | Js
Het Formula (22)
{01961 wherein A is an atom independently selected from a group
including CH2,N,0,and S. In the case of C and 8, the oxidation state of the atom

may have one or two oxygens attached by either a single or double bond. In the
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52 WD 2007/ 087266 PCT/ US2007/001685 ophthal m c,
buccal, and rectal. The individual agents nmay al so be

wadiwdrbered in conbination with one or norePCT/US2007/001685

addi ti onal agents of the present invention and/or
together wth other biologically active or

biologically inert agents. Such biologically active

or inert agents nmay be in fluid or mechani cal

comuni cation 5 with the agent(s) or attached to the
agent Lonic, cov ent, Van Waal )

RP oot b, AP RBY ate she i b SpificReRsubssiusats
[iﬁ@éﬁnc@nﬂy seldcttt framans grquy S $18d aeéfired-aiveaand X is defined as
p'? @r@t ? rnulatedto extend the activity

of “’'tTie agent “dosage frequency.

Contro re r

o f ect t:l%dﬂ Aﬁéﬁﬁﬁn%nag%?&g%flh?@%Q?J‘Jua{ag;:&sﬁ%ﬁiﬁegqo&p%Aand
d’ﬁaa(aétfemn%tn, out nellinhitedstop theochsecnfal retrofFamite agjimdicated:
and consequently affect the occurrence of side

ef fects. [0211] used in the nethods of the

i nvention, a thersa%@in% %, ef fzecti ve anmount of one
of the agents descri (UNERE] n be enpl oyed in pure
formor, where such fornms exi r_phar maceutical ly
acceptabl e salt formand 15 wi trh or WPHB ) a

pharmaceutical |y acceptabl e exci pient. For exanpl e,
t he agetfse] ol enseemhodimansntheaphibitoraithe bindined! epidermal

IRonRRIR (Bemhé bbrdeﬁlﬁar Grlolatn AR, r%éQé[n%r ﬁE@F@? is AD4-1132

k‘kjfflment ampunt sufficient to inhib

shA-ddimetiRheRrrwRceylaminghiolyrioxoeanzeis agig); f@rmula

theHS NS, WBsIbc@ar RERPNG 133D (Sée 8.¢li BRARFle 1H)SPRE §fructure of
assom ated with the target bi onol ecul e.

ﬁ%’j‘fggg%'st%% oSy and t herapeutic efficacy of such

compounds, and —pharmaceutical f nr mll ations thereof,

can be determ neel,c tandard ngceut i cal
procedures in ¢ell b*\ur es or experi ment al
animal s for determ T ng the e (thhe dose lethal to
50% of the popul ati ofifs and®th (t he dose
therapeutically effecti x&aﬁ 50% of tlhe popul ation).
The dose rati o 25 between—toxic—and—tHerage@s) c
effects is the therapeutic index that can be

expr esva® 9ds Ate comterdralioh af EB2.04 ohiaBde1 138, @éhding of EGF to
tEIf@,E k o p f 0213] The anount
al@@%%otﬁtﬁ'g'l&ﬁfﬁ/o S%\E/"eern |%§1‘5 }ﬁ 6*‘naty be conbi ned

with a pharnaceutically acceptable carrier to produce
a single d@é%fb’é“? ormw Il vary dependi ng upon the

host tr ul ar

admi ni st‘Eé r%tgﬁ oﬁﬁgﬂbg% $ J%@F%%B? é”&‘.'%’i‘ Bg"rb?f qRidrrgal growth factor

dinding tb ithredeptar(sed bal, Examplei 12). S&N&ﬁﬁaﬁﬁ&)@ﬁ&&ﬁutmty as
/

CRBb BT RIS SABE D A OREAS ALIE B i oo
have the same inhibitory effect and utility. A pharmacophore model,
Pharm23_gly54_asp58, was designed using information from the 1YY9 protein
crystal structure to design a pharmacophore mode! (see e.g., Example 4). The
Pharm23_gly54_asp58 model was utilized to identify small molecules which bind

48



10

15

20

25

itself constitute a therapeutically effective anount,
as the necessary therapeutically effective anount
w@ouraist2es r eached by admini stration of a nunbePCT/082007/001685

i ndi vi dual doses. Agent administration can occur as a
single event or over a 5 tine course of treatnent. For
exanpl e, an agent can be adm nistered daily, weekly,

bi -weekly, or nonthly. For sone conditions, treatnent
could extend from several weeks to several nonths or

4 cifig
et BB T G BB bl gpoosnized by amine
g&id fesidugs @u‘615édp Aﬁ%smmdnw CetuRinhat ysm ID NO 5 and

fS@Q@DN(D %? %tUQ%Hﬁ%nﬁggdélgét? aas(?t bel ! tc[ Ate rres%ues GLY-

sever | con

§6ée|/‘r~°r c5§g}’é\ﬁ’t designesiasia todido sqmmry smaﬂ: mqmmm wmch have
esatliRxashd é&ﬁ%&%ts Bethe a\ﬁﬁ%ﬁ@ce Lg! d%??ﬁ' q,llé{ |8ﬁeg|on is

ggdlet of t atient;
RENe®As heH2 G afite patibasty, hadvy ahaireoludotaxiarat. Featusés and

bhmpSﬁeﬁﬂsfdehé‘.ﬂaeﬁﬁqlml@)‘@s‘?%ég‘@f ey us(?éjﬁt{) Sreate a

eat rrenthg drugs, used in conblnation or coinci
?W‘? et et Fremihisphasmsicepbereanddeliik defived thesfollowing
eeinpolkndwn i n the nedical arts. It will be understood
by a skilled practitioner that the total daily usage
of the conmpounds for ugefn the present invention
wi |l be decided by S L dg physician within the
scope of sound rreda | dslg -S,[ 0215] Conpounds of
the invention that blt th s,t ar get bi onol ecule 20
can al so be used in corrbl nati on wifiohmu (28 t her apeuti c

nodalities. Thus, in addition to the therapies
descr {921 hemdierein SeShugpresent ipdeperntient subStushBic the

MIbgfnglttgﬁgﬂﬂ/(ﬁ%ggn?W hgl gﬁ&fé?? bﬂbﬁ@é&r’%f)ﬁ F%é’l%ﬁ"?hydry' (-
§E’S’ ¢1i'f arvete e Qi A'Mé‘ﬁh%carbodaetﬂndlghtldham brarieied or
@ﬁﬁﬁfa&?boﬁﬂé&fmg aﬁsé'iﬂpétfoh?'%}cﬂ’éﬁk%\(éﬁ '@(% H§P$hal@ec8g faining

U|va odl ments are ‘possi

t‘éréhB‘%) &Hbﬂ‘éuﬁ'ﬁgé’ﬁ\ﬁﬂwrpfdﬁter@@wl irings isontgipag dech 1 to 4 N,
@J anars. atofigt bhAW?lE(rORtwﬁé?@Lﬁ & @ﬁu@gpefseéll %E?gtré Bﬁttc ain or
ﬁ%cl‘?@%ﬁ les in ‘téé} esent di sclosure are pro cr'

as non- Wi PHE Eﬂ‘i% 'lé§”b§ﬁ“%"2t§0‘7§"98¢'266’df oxyl, sulfhydryl,
m¢weoammarﬁmmb5&mp%%kmﬂé% érﬁlHoOVWﬁg or

I ded

Sﬁlﬁ% l&;ﬂ'&&e&(ogﬂggﬁﬁtoar{eﬁ {JH%}I Im{ge |I\E gtgqgﬁrthngae %@r 6 membered
rmbrﬂ@dﬁalsmfbydtaso@ow SROLH;i SOJHebole rin@! sbiffhamide,
de§riNichaftiadi 28, Qijct)lt]ﬁhexarrpl es that follow

represent approach®s ivent ors have found

f unctﬂonzwe'Addhf?oﬁJl%an lihGGat Js@%}/ll\ jﬁt | oﬁgnqu\i%e NH is

e considered to con Itu

Hgalégl?yf chpg t}yr%{gm Qfetypwv\/@wwn Y is defined as CH_, O, S, N- R, N-
OH, or N-NR2; and one or both phenyl rings is optionally replaced by a

heterocyclic ring; wherin Het is defined as one or two N atoms located at any
position of the ring.
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those of skill in the art should, in light of the
present disclosure, appreciate that nmany changes can

wheoormsees n t he specific enbodi nents that are PCBHUBOBON1685

10

15

20

25

and still obtain a like or simlar result wthout
departing fromthe spirit and scope of the invention.
EXAMPLE 1: VASCULAR ENDOTHELI AL GROMH FACTOR 10
[021.8] The follow ng exanple is directed toward the
generation of one or nore pharnmacophores based at
east in part upon anti bod| es ral sed against a target
ol ecul e, in this exanp ascul ar endot hel i al
growt h factor (VEGE 2). In short, a
human vascul ar endo’t dwth fact or (VEGF-A) is
presented to a numbew of an| rral s (Fewmuexasypl € a group
of 15 genetically dissimlar mce). The inocul ation

pnd reppadAd RuEHBRAEH MY Lhclube thé@ﬁhérer GSHpr%nHQ which have

 he animal s raising a variety of 1gG anti bodi es

%éh?"él"ﬁ'ﬁﬁdl mejpghas Refaid FreaplEP BEBPEEY o gly4i thSapifeinhibition of
HEGERU I\Aﬁlerér Des gefmdd Qé)alhﬁ&endbcﬁrfsﬁ?é”tln@(‘d”quﬁ lihE&rly 8nrBRkéd atoms

oA Orft G G0 ohe G336 Ph G S e GxediopiHeteidie stom

Tihay hake ahe@n tive wbgemhlthew ¢iemtlad single driveibRObond. In the

bi ndi t | ecul e ere rfa
b 1% F Ne Wi o gy v B e e yo el busstho GiE,
bindepdénddntly aptddbextifrem thieruisup 81t$@ defiied/ebavegi on of

[ he VEGF- A nolecule. [0219] By way of clarification,

 he VEG- fam |y cu® ly c rises seven nenbers:
VEG-- A, VEGF- B, - C, EG--E, VEG--F, and
P5 PIG F. All nmenbey/$s=Have a d ) VEGF honol ogy

domai n that includes a cysti Hehot i 72/Ith ei ght
nvari ant cysteine residues involve T”Ft r- and

ntranol ecul ar di sul fi de bonds at one end_of a )
conser 1@ tenfidditiongianalegsifghige aompRunsigay whgcpgiematic

Aﬁ%?&@@@b&%&@@ by edwrsSAesid Wéshhﬂncé@@hld’mfdi’rﬁ@ Bnalogs where

dinmerize in an nti arallel, sj de-
GTOLRE A #2h Y 278 £PHP nSleraRylpENZ drplayponds.
X- RAY DI FFRACTI (]\I SPATI AL P(BI TI (]\I 5 [02211 AVEGF

ol ecul e bound to aff i MY tured antibody (the
Fab fragnment therea hds bms@w ously crystallized
and publ i shed by Chepfuet et af m™in the RCSB dat abase as
1 CZ8. More particuldrly, their crystdd @ation data

ncl udes regions V and W which are the nenbers of the
VEGF dioao5] awthereirdiisrdefibe ad abdvesnd A'isvm etom independently

[ ' tN a [

57863 Wort 150008 1 nd ARSI IR RIBLELE! g, e
r@gd@im stghapq;fi the atepre may ha‘ee one or two oxygens attached by either a
single or double bond. In the case of C or N, the atom may have one or two

additional substituents independently selected from the group S1-S6 defined
above.

fo206] Additional analogs involve the juxtaposition of groups Aand Y
as indicated, including analogs where groups A and Y are optionally connected
by single, double and triple bonds,
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branches of the Fab nol ecule, including both the
vari abl e and constant regions of each chain.

w@Rovlosr2be/, X and Y are the |ight and heavy chee€TESD7/001685

the other Dbranch of the Fab nol ecule.) [0222] By
geonetrically analyzing the spatial arrangenent of the
nore 15 than eight thousand non- hydrogen atons of the
crystalline structure of VEG--A, those atons of one
structure that are within a specified distance of

at ons of another structure can, be determ ned. This
filter deternines, U fai gt forward geonetric
conpari son across y—éﬁﬁgi chrbl nations, the
peptides that are in/HelssocPea Ton across the t wo

ol ecul es. Using a maxi mum separ at F¥MB®Pour 20

Angstronms, those atons of the heavy variable chajn 8}9—3’“
| hat  ab& oMt himorgiembadinegidy theriphigidor®f the binding of ¢Ri al

@W%LH dﬁ)%\éﬁ erﬁ\bnsufovﬁﬁ%asﬁx%rcebﬁﬂEGFN)n@ADanﬁzxz
st 11 e oned in the of the [
«é@ﬁﬁﬁﬂhquww@]sulfwyﬂ]ﬁ@lrm}e%gmro?(yﬁgqmamgﬂ §rmula

3?% NSs; WS@%@QrW&émtm £9) (sevig\@, ExBinpee 8Z). theatructure of
regi on of the antlbody fragmsnt and the Wregion

ﬁWh@“?ﬂ“@E@"% ‘ecul e i ncluded side chain atons that
here within 4 angstrons of one another (set forth in

n table with the|total Runber. ofousi de chai n atons

pet ween the two|th %o nthat range): Table |
tA H chain peptide 1 N0 act dcand [sequence numnber)
b6 WD 2007/ 087266 KCT/ US2007/ 001685 separatio Th H's

Tyr Trp Asn Thr Tyr ThrA%"ﬁ“ZPr Tyr 'I%r Tvr gy Se Trp
gt %

h r 31 32 50 52 5354 59 99 0 10 10 0 30 10

1234108 06 Tyr 45 Gn 79 |
32 || e[®3081\ Ata cqg%t/:getratlon of 25 uM of/ilgtl 94 g’lngintglof%(gF to

EGFR is inhibited by 49.8% (see e.g., Example 6).

PHARMACEUTICAL FORMULATIONS

02091 Embodiments of the compositions of the invention include
pharmaceutical formulations of the various compounds described herein. The
compounds described herein can be formulated by any conventional manner
using one or more pharmaceutically acceptable carriers and/or excipients as
described in, for example, Remington’s Pharmaceutical Sciences (A.R. Gennaro,
Ed.), 21st edition, ISBN: 0781746736 (2005). Such formulations will contain a
therapeutically effective amount of the agent, preferably in purified form, together
with a suitable amount of carrier so as to provide the form for proper
administration to the subject. The formulation should suit the mode of
administration. The agents of use with the current invention can be formulated by
known methods for administration to a subject using several routes which
include, but are not limited to, parenteral, pulmonary, oral, topical, intradermal,

intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, epidural,
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hGn32 a87i Ay 0 n 88 Gn 1(] 10 3 j1] 89 His
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wQ 0®243%726ki s anal ysis further confirnms that theCT/US2007/001685
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30

anti body binding to the target protein has been

identified correctly as it involves an interaction

between the CDRs of the antibody, as the | ocation of

the CDRs on the variable heavy chain include peptides

in the 30-33, 50-55, and 100-110 ranges. Mire 5
specifically, as is shown in Figure 4, which is a
cxpithaleic, dugodlaand necéal fThe indiaiBualzEgerte May aleo bRadmipistered

b s R TR e i st
tthaethphwgh@rﬁmerﬂu@lpgncgllaﬁctafer «prnblppglqawﬁy QRIS JWEh j ¢
Ctﬁ@loaﬁaﬁyeﬁ&r\}enoﬁh@rtfa@%\%% R8¥ beGn bR 6 @BEhAicdIBmmunication

entire nol ecul ar the interacti on between

with Thevgertia opatiaghed torthe @@eﬂﬁsx Moionia, cayaleRls Vigpreer Waals,
f the h h
S T A BB e e | o5 i gure 5
Shovvs [md]i bbaﬁtrdillﬁiﬁh }eléésdmsdéwddémbégcﬁ)ﬁﬁrinﬁramﬂmay be
onfjrns .t t an tide that, are
RemGBlF s Tien e #u0f BEe roP T bRy ot pidency
Oontralledeteldeseggeparabigns ban afsal hesused wueffemt theetime of neet of
A o S déifios 581 & Bhobldie offtEadth, &la
afdnsaquqntl‘maffﬂ@wemmlbme)df@idﬁeeff@tgni ficant potency

for inhibition of VEG-dependent cell proliferation.
An aspERR1Mf WWhenpwsesdntthe reshedoef the inventipecadhrgrapeutically

[eﬂ‘t%éi?i]?g %Q*Bodn't bY oRé okl Whdri§ deséribeldUiete§ cdrbe BipfHyed in pure
form or, where such forms exist, in pharmaceutically acceptable salt form and
with or without a pharmaceutically acceptable excipient. For example, the agents
of the invention can be administered, at a reasonable benefit/risk ratio applicable
in a sufficient amount sufficient to inhibit the target biomolecule for which the
compound is specific‘for the treatment or prophylaxis of a disease, disorder, or

condition associated with the target biomolecule.

[0212] Toxicity and therapeutic efficacy of such compounds, and
pharmaceutical formulations thereof, can be determined by standard
pharmaceutical procedures in cell cultures and/or experimental animals for
determining the LDs5p (the dose lethal to 50% of the population) and the EDsyp,
(the dose therapeutically effective in 50% of the population). The dose ratio
between toxic and therapeutic effects is the therapeutic index that can be
expressed as the ratio LDso/EDsp, Where large therapeutic indices are preferred.

[0213] The amount of a compound of the invention that may be
combined with a pharmaceutically acceptable carrier to produce a single dosage
form will vary depending upon the host treated and the particular mode of
administration. It will be appreciated by those skilled in the art that the unit
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anti body as a guide to the generation of a synthetic
| ead nol ecule. 10 [0227] This level of accuracy is

whedophsi2zee t o confirmthat the peptides beli evedI/Us2008001685

involved in binding to the target are actually nenbers
of the CDRs, and the cl oseness of _the atons are not

sinply an artifact of the «crystallization process. In
order to isolate the nost vital atons involved in the

i ndi however, to use as a nodel for the synthesis
oo 19 to narrow the

St oo o o T DA KRB s ot
ftéﬁ}f chntlitglec esapasiticaly gifestivecinatue, a§'h10ﬁ1@cﬁi$sb@' )
&&i’rb@é@lﬁ&éﬂ effeblile AMdolifie l{?&ﬁgp%&% rat%ga aolnnofta Rumber
f er. to%angstrorrs Te?be

Ptglﬁ’l"f'%"%id%ﬁﬁ AR5t @dmivisisatipraean getur, asTaiblthQe\hkm\by over a

thmi courpe pf irdSimeht. 1@%n¥ﬁg Ar( Q%@rtit'(%% t@#ﬁdrﬁ %%L 63 gally,

%’e)ﬁblé(l 2 80‘8’@ WyEQO"PWY for somermnditigns, geam[amr@ooldlé)&e@d from

BeBtAl wekis %%I%éntﬁ@@r%@a%ro%r&3 CE2 Tyr 101
OH 2. 92A 20 (0228] Looking nore closely at the

rel at |[0alpbsﬂhecsplenglcctﬁeﬁabeaﬁcél?@ﬁ\é@tw@?@%@gav%f‘ rgﬂf/e
BRAGDEY 5t A 15 T of 5 aton
Beingeaterhand thet saverifhef Mdeo?dbﬁhQabtl\)tlw(Hf 't’r%eg n%&'*ofﬁceagent
at o

R SRy BRoB6 Hego bos weiait germral
heaithT 9 PRO distRf Therpaliamt; tHedinye Bhadmimétatnt m&:%u‘i’&of
é&ﬂler\?:éjfaéﬂaﬁzth%%te & %_ﬁ-ﬁ%gncﬁahg%begff 6%@9@%’5%5? durat:on
%Lg (repyNent: drugsgIseTvR combiratid. Gcdnd@eralbhitd hebSoecific
‘*’”erﬁ’%"ﬂ“j""%“lﬁ"]'i‘”'@‘%g%%%fyk@%“@?‘"f@ Wipdich Ao wibe .

t@g é;q aﬁku@ Rrachiioneg that the tatgl dajlyodsage. aFdhe Bbfpounds
f208s@B tha. r8séht TverfioRWill B8-dbEid:h: BPthe%tRding physician within

the scope of sound medical judgment.

[0215] Compounds of the invention that inhibit the target biomolecule
can also be used in combination with other therapeutic modalities. Thus, in
addition to the therapies described herein, one may also provide to the subject
other therapies known to be efficacious for partlcular conditions linked to the
target biomolecule.

[0216] Having described the invention in detail, it will be apparent that
madifications, variations, and equivalent embodiments are possible without
departing the scope of the invention defined in the appended claims.
Furthermore, it should be appreciated that all examples in the present disclosure
are provided as non-limiting examples.
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[0229] As can be seen above, the atoms that are nost
closely associated in the binding region of the target
wara7vsmeant i body are Oxygen atons. Nitrogen BCDIB2087/601685
al so highly preval ent anong these high affinity sites.

5 Oxygen and nitrogen atons are often interchangeable

when a hydrogen acceptor or donor is necessary.

[0230] The asterisked nunbers in Table 3, show ng

di stances anong the identified at oms]c of ht he {JI ndi ng

' resent an ideal subgroup of the atons
rﬁ% dé$ﬁ bi ndi ng that are cl ose enough together to

e o im0 e
ahgg's@g it 'P%P'?ﬂ?gnswee!'%é’ sﬂﬂ{%he @am@s@tpdm)thosmof skill in the art
SUTI RGN tecmhﬁ@slh%c@ééd |rbﬁxecé&$ﬁﬁl8§§r%q f&[gﬁ? '{Fé Sent approaches

6B
e datanierstiae fted Lreiias welin tr peactan et thainuantiosr and thus

5 stanbe condiberesiap aoabiitae @famplBe ofhfdesifdr its ﬁr%%ﬁ@é“ 3\Gever,
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PSR P L 8P e S ot s carersets ht
| ready aBamngesearebe mdde it hise sﬁ@dlﬁi’c ém&uﬁﬁ%t& ﬂﬁa’%&érg disclosed and
$t{)lforb?é;lﬁ &eﬁ}%u%ﬁﬂzﬁegglit ﬁgﬁ@ S a gtslpg'glatnpos{g:gpe of

|theﬂm@nuead Mol ecule O OH OH 0 PRO 0 0.00 9.15 8.35
6.99 59 WD 2007/ 087266 PCT/ US2007/ 001685 TYR COH 9. 15
0.00 7.89 12.17 TYR OH L 8.35 7.89 0.00 6.09 SER 0O

6. 99 1EXAMPLE 10WABCODAR ERDOFHELIAD EROWGRFACTHRM PRO TYR
TYR SER Antibody to Lead Molecule 0O OHOH 0O PRO O
0. 00 0Lo23.8). 4Dhe)falgwirkydxaDhple.i28irecten toward t&e%neﬂ’a\ﬂ@n of one

gf' rﬁmézpr%n%gcgpl%}eg bgnge §ﬁ§a9h9: vx[/) %‘[ ﬁpégrg?%tbtgog’dé%s jalseql against a

ove S
ﬁB'rQ@& mOéecul@eﬂ é‘?'éteééﬂiﬁ’jﬁ puranyekodsr efddthelizgesethtiactor

(VESH-AP(SEQNBUBE8). K8 ¥hat WRumBRva’8ESiar endothelial growth factor
(VEGF-A) is presented to a number of animals (for example a group of
genetically dissimilar mice). The inoculation and repeated presentation of the
VEGF-A results in the animals raising a variety of IgG antibodies (polyclonal high
affinity antibodies), against the molecule. These antibodies differ across the
animals as each has a distinct genetic potential for antibody production (different
combinations of possible CDRs). The variation in the antibodies results in them
binding to the VEGF-A molecule at different surface areas of the molecule. It is

expected that at least one of the antibodies binds to the active region of the
VEGF-A molecule.

[0219] By way of clarification, the VEGF family currently comprises
seven members: VEGF-A, VEGF-B, VEGF-C, VEGF-D, VEGF-E, VEGF-F, and
PIGF. All members have a common VEGF homology domain that includes a
cystine knot motif, with eight invariant cysteine residues involved in inter- and
intramolecular disulfide bonds at one end of a conserved central four-stranded

55



10

15

20

25

positioned with an average of 0.18A deviation (and no
nmore than 0.42A 5 deviation) fromtheir relative

wo owasmee in the antibody's binding tip. [02BCI/USM07/001685

descri bed above, the four "rules of five" state that a
candi dat e drug-1i ke conpound shoul d have at | east
three of the following characteristics (i) a weight
| ess than 500 Daltons, (ii) have a log of P greater
than 5; (iii) have at no nore than 5 hydrogen bond

g %§§F g@esse as the S¥F10f 10 OH and NH gr oups);

GVT WaVE SRR awhidh dinerisgen ap&ndera l@bts&esby-sude

mmmﬂamNIOf N and O atons). The presently descri bed

ead, C21H2Q04, has the follow ng characteristics:
i) a hdadul MABVGENERATIGESES RYSTALRIZATION) eo-Rrond

. (b} bond acceptors. EXAMPLE
C@Wﬁ L%-EE@X %Aééiﬁboq%m@%zss] Anot her desirabl e
t ar get t I | i v'. a
oot Ed(;ﬂnﬂhf o{i@gfgﬁ n%l@bxhe %%ﬁﬁ& t@%ﬁ%fﬁﬂlfr)ﬂngturég anti 60<:l|y (the
HeahlERementihareal) laaﬁ Been g@wwslsngrye@pma@m fuslistedhy Chen,

teh%ul SHRheREIH dhiz®aka bk Uz g Lb%%ﬁc@éiﬂ/'
alnd| ng the vf%us to t étli%wrytsﬁgzalngn data

ﬁﬁ nsi bl.e for
JaAHERS reions i angVwhisBoare deer mssminers i Y EGR Gio8s, and

[r8gidas LVH, I, @ng \ow‘/vhnﬁ\Or@ fosieR
. t1 %%rtﬂ?ﬂgg /oqofﬁ %ﬁcﬂéﬁeé\ﬁf’&%ms of the

S5 A0 190 RSl oo shn e o o o

deamites cﬁﬂha@gbeaeleuelemfﬂltﬂlr@&m&ltﬁ@ vBilatta @rd®nstant regions
tions, and gover nnent

e ass
y%ﬁ%ﬁ%&ﬁ%%@“’c}: Cer?ﬂeddY\)a? ep tigndiheavyiehagissef the other
reamifeofihe Fgdx mleiclileenza will recover in one to two
weeks, but others will develop life-threatening
conpl |[(93t2|2<3n331( geemelticain snalyring)the ¥atial ansqmgeaidny of the more
Q@é\ﬁé@ﬁi %u@%ﬁn&ﬂ@% ﬂﬁr&b’érﬁétﬁﬁsyofqhg @@s‘@q i+ gtgllj& of VEGF-A,

col d, fl uenza can espe
weege afemf Fronenstaitierg that arEIwithip amrs@ngé distanboot atoms of

3ol speortes cﬁﬁ beXRArmiRed. N éjﬂltéredjetétrﬁhgé tﬂ{ § &(r @mforward

nza, and 114,000 per year 10 are a

influ
ﬁggﬂe?réﬁ“ campParisatress all presiblerpambingtiansdthrypentides that are in
astsmcrtaﬂicﬁsadfmst et Roteddes. U%lrﬁ' 8at:FALCSp abﬂMFSﬁoHr

%\%%Spg 00,000 %fe frominfluenza infection eac
8@ 88,5 the ledynmsiableschaig éHkihat gge within such a
ﬁhblltmmg;e off atopesogfl the W eompdhagt dfithe VESF dfA&l re determlned

B R Aee PR Btk e b etarpint

patl erﬂB§2§P gﬁﬁé#grté}ggﬁ gfé% t{q:é{;ﬂ‘? ¥s'§ ﬁ%{‘e%i?ﬂ g%?mgollowmg
H"T%@C'&F;?g 815 Yiregins Ofﬁfﬁﬁjﬁdfledwﬂ‘ﬂQmemtaancbmatWrregm of the

YEGRMOoIGfd mtuo%a%.@e ERSIHIhGHE ‘ﬂﬁatw?rgt% ﬁ{n H g?rkmsaor} one

i ndi vidual fromthe | atest version
1#165 s ,fprghwaabp@l%pwth the total number of side chaln atoms between

the two that are within that range):

Table 1

4 A H chain peptides (amino acid and sequence number)
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bl ocking the ability of the virus to bind to the cells
of the host, even if only 20 partially effective,

wowrwdss@mat i cal |y enhance the |ikelihood thaPCT/H82007/001685

infected individual's imune system woul d defeat the
i nfection before clinically significant synptons
appear. |If the nedication were to be nade avail abl e
after the beginning of such synptonms, a reduction in
the severity and duration of the infection are

ssible _as | 25 [0236] Fleury, al___have

Ot

Sﬁ‘?ﬂr?“é’he'ﬁhi His B UITres| 830 | Fei[rmvef Jot [aTor il 22t | & | Tof [ Tyr [ Gly [ se | T

hemagg| ug’df hith |cdhp I Exed2w R |a8NnedPriaPd 2i g é@ti iyl0 | 10 AR

The datfa tfomitheiir xr ray criystallijzatijoy pffqris|are &

brogded—n—the protern—dat-atbark—at ere—pafratyzet—by =

hie fhvient or heregf ip a panrer siniflar|{to |hat 2

i [sctoset—hererrgbove—wHh—tespeet—to—YEG-tsqge

Exar%;?é 1) | 61 WD|200f/ 08[7264 PCI/ US200T/ 00{L685

| 0231 More—speetfiecalHy—ra—geonetrijc—analysislof the

st arfandenment of the nmdre than ei ght thodsand

N n-/hyqrogen atong of | t he hqmaggl utfi ni m coppl qxé’d i1 8|2

i It BZa [neutralli zi ng apti bpdy lcrystalll i ng¢ stfuctjure|was

conestled {o detenm ng @ hpse |atofrs of the apti ljody

Yagrents (heavy ang [Tgnhf 5 |var{apre chains) thmatare

Gl [0osss gnough tijo the tprget prjoteln tjo be paft df t he

i [NeH,ng to[the e ggnti T e ' 5

aqclqul ng $traightforpard gegome =

G ldeTIb‘L'r hat—the—ya Ff:ll e—ffeav oS 3

?32 gs’h paticularL %eptld S With CDR3 =
tirdes 2632 and_9p=102 =P eH-Rg

L O thie K@bli{tﬂ gnd \Mgnu ' erig’ng)ﬁlwg at 10

prievi-tga—the—ti-ght-esti—bi-net-nrg—of o—t-he —

helmeffljut i i n JpPotein|  [02381 Usi 9 5 | 8

5 gparati-onlof—foul—Angstrons,l th in

t Ne$S10DRs | vierle Bdet er i neld. ds w i Bi¢

atormyvhth n tjhe |target gl ygopr efggpaged

Wi it P2orle ahot her. {Thege are prov | | owi ng

t dbleai [Table § Heavy chaijn (pept 11 8

Helneggglluti hi n |(pepti de, # atjom 2% D

L visn@2 |0 3] 134 Ser Zg Aspy 27 S92 | Thr

31 Asp(271 O Tyr B2 OH Arlg 9D NE 3. B9A | Tyr] 32| CH

ﬁSp 60;dd#a)2. 9Hib analysis further confirms that the antibody binding to the
target protein has been identified correctly as it involves an interaction between
the CDRs of the antibody, as the location of the CDRs on the variable heavy
chain include peptides in the 30-33, 50-55, and 100-110 ranges. More

202 bound to the Fabs 204,208, the target protein is constructed of dimerized
molecules W 208 and V 210. Despite the fact that this antibody is an affinity-

matured version, it can be seen in the focus box to the right of the entire

of the CDRs 212,214 of the variable region 216 of the heavy chain.
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molecular model that the interaction between the lower Fab 204 is limited to two

specifically, as is shown in Figure 4, which is a computer simulation of the VEGF




Arg 94 NHL Ile 62 CDL 3.24A Arg 94 NH2 Asp 63 ODL
2.74A Trp 100 NEI Asp 63 OD2 3.07A Phe 100A CD2 Hi s

w(@2000027268A 15 [ 02391 Looki ng nore cl osely atP€TES2007/001685

10

15

20

relative positioning of these eighteen atons, and

nore particularly to the nine atons of the anti body

that bind with the atons of the target, a |l ead

nol ecul e can be constructed. The table bel ow incl udes

the relative distances of each of these atons from one

anot her. 62 WD 2007/087266 PCT/ US2007/001685 Table 7

GLY SEReZ2H TRRUMRS shrws e rippen maedsl of thedimenzedyEGF

o?e%u%l and coffi r%}s X t@@é@e&%@&&e§ 902 Wt éNa eh éé@d by the
u

maggl Ut nin nmol ecul e

@ntibpgy @re intherange pf 830 40§owhichds again %‘hef St?o
SERnR@rie8d ih e tBbkGapbv@2 6.96 8.00 10.17 16.81 13.34

THR 31 OGL 10.05 3.92 0.00 5.22 8.72 10.42 16.64 12. 47
TYR 3216381 92 cBoincptorBe Thed) et 6L, 1iRd vitfo EaI-Badeddssays show

i b S b Sl o ks o0y i g o

FOEEF-dépetidenhd cé’mproné?aﬂ:ﬂ‘O AEAspERt 61 theaprésentonéention is to

 scognizs U hssiBuRler Gbine e B 10 Baiginidl sl of the
hshtiddyleada guidednghe genesiion chn sydﬁat:cggmgmﬁpm t he

at oms i nvol ved in binding that are cl ose enoug
t oget hé9220] bdhig levetafrasquiasy ds helpfd i@ C%ﬂ'rétthaé thevppriides

SR8 PctéltJeané\vé’é Hgﬁlhhif*\% ttg‘ﬂge,efd{‘%;@t érlé@c@@éll'y}fn@%eu% of the

et ween 8- 15A ecul ar wei %Ht of | ess

span
E&Rss@odm clasgneshef f@eaﬁtemﬁ ap¢ not HiERlY, AR & tHacty the

1
d&ﬂ/sﬂill&%ngﬂ prééasRt pPhaer 08olatd thePheswill atinieinlBNAd in the
are close enough (<12A a arf}?}] that a su

[

Bineing, BowsNchdo ush e A meael kit W&%“%ﬁ'%% P‘?%’emﬂefé"e itis
-hebsRsry & Rarfow thé RoMibar beatdn-sout taratlimisidewt habnly those

1B ok Lo et Hob Sl g, BB B ol o
ébé@’tmbls@paca‘tlohha thee fikermo [3eang séromemn dable 2 belvev shows the

[

| e A e BB o Trom tho xcray.

di ffract| on analysis of the crystallized anti body.

Table 2

Heavy chain (peptide, #, atom) VEGF (peptide, #, atom) Dist (A)
lle 80 o Tyr 102 OH 2.47A
Gin 87 o) Tyr 99 OH 2.59A
Gln 89 NE2 Thr 30 o) 2.78A
His 90 ND1 Pro 100 o 2.67A
His 20 NE2 Ser 1086 0G 2.50A
Glu 93 OE2 Tyr 101 OH 2.92A

{0228] Looking more closely at the relative positioning of these twelve
atoms, and more particularly to the six atoms of the antibody that bind with the
atoms of the target, a lead molecule can be constructed. The table below

includes the relative distances of each of these atoms from one another.
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Table 8 Key Atons Relative OH NH NH N C Positions in
the Lead Mol ecul e TYR ARG ARG TRP PHE OH TYR 0. 00

WG 2009/0872d61 12.19 8.03 NH ARG 5.79 0.00 2. 24 1RCD8SHND101685

NH ARG 7.44 2.24 0.00 8.26 5.83 N TRP 12.19 10.08
8.26 0.00 4.17 63 WD 2007/087266 PCT/ US2007/001685
"Resonant Ring" C 8.03 6.91 5.83 4.17 0.00 Table 9
Difference fromOH NH NH N C Antibody to Lead

Mol ecul e TYR ARG ARG TRP PHE COH TYR 0.00 0.33 0.52
0. 55 8.68)%6NH ARG 0.33 0.00 0.07 0.09 0.42 NH ARG

0.52 00005013 NTRP055009005000

054" Resomamt—R Mg —C 06660426313 6-540-0

[O%@%Vl Asinthe, 1.abl esT'é%ove SH3w, tﬁ@opropaé'gd I eérdR SER
Lea A Aol at ed 30y t he 986t hodsowf t hetopr esentoz 106

|n\x1EmF|tﬂ§1etn1®reaMédes kgy ator@chat @re POS ti one@ oG

an a ra e of© Aqdevd i Il—(allu To—1otre—t1ahn
e AR I R AR S A I Y LR R T

t hdYBnt i b8%¥y' sObi ndi¥P7tijp. 0.0p02429.68s | n1g.8duLedd.69 9.70

eaPRioer, fobe foor |"riel7es jof obsve’ sloat e thads a] +g3s *6.99

date rugaly e g Shout g irave—at—teps -
fﬁrprge o tﬁe goh W 13390P fés%f:‘fl‘cé;ljém fgoo p}7ﬂ§% 1217
| ed¥Rt han'800 BHI t/orie. 39@ |L14Ifﬁ9ve a'8136q pf *79 ebs a0fan| °6.09

5, SERi i ) fvave at ro mmse the.moS hygroegepn hpnd Horpdss | +0.00

(expressed as the sum of OH anc'FbNHd roupsy, cﬂll(,lt ]
iV han 10 h en bon acceptors e

gum) o;}%éggﬂd 5 )See'i‘ﬁ@% rﬁ‘?'vs&'é%*é}f%'é%s Iclosgly

ezsemamon tnea siridivey refgtor omne Jarghaand tras aﬁﬁbcﬁ@ aréiOxyden

%Hlltj?'rogéﬁh Y e%gégr‘mé @é%%gﬂrw @19(11 at%n:ty sites.

mmm'qrmatom@a'@gﬁm|N$rémeblm‘@héﬁ arneMirogen
%@Eéﬁt'o%ydéfr??ﬁ@nécé{ pre- 15 exi sting vascul ature)

critical aspec devel opnent in the fetus and

in [0230] The asterisked numbers in Table 3, showing distances among
the identified atoms of the binding region, represent an ideal subgroup of the
atoms involved in binding that are close enough together to be structured into a
lead molecule. The 4 oxygen atoms of the proline 100, tyrosines 101 and 102,
and the serine 106 are close enough (<13A apart) that a suitable molecule can
be constructed that has drug-like size. Figures 6A and 6B show a lead molecule
structure that meets these criteria. The tables below show (i) the.separation of
the atoms in a reasonable conformation of the lead molecule, and (ii) the
difference between the positions of the atoms in the lead as compared with the
data from the x-ray diffraction analysis of the crystallized antibody.

Table 4

Key Atoms Relative PRO TYR TYR SER
Positions in the Lead
Molecule o OH OH (o}
PRO O L 0.00 9.15 L 8.35 r 6.99
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MgtgH r8 ] ’5’@8\‘%&0@80%%93’:‘“@@%&%@@9 fipat can
b 8 that both th bl

e e A AL el L R Ul ok
wanHidate tirigdBRlcampdunel $hiogid haveatieasiiree8F tRERS!IRyiAgd

SR B R oy b

i greater than
u,)7|]|a\@5atrfg3 aon@hambrhgenpgea tioad dmhof@(m(pfh’@éﬁfa%ﬁﬁe sum of

%]-f??ﬁg?if? % g}#dq%\;)r}fag%s TEIDr F\)t/cgrlogg? %ong acceptors
dhe s of b ﬁi‘cf Qatorask T@mge@ﬂtw ddfscobed darent, QR H 2o ThSlsEs the

%l@wﬁﬁ@&hé’f@@téri@,tl&@?g azrﬁofeeua‘PWe’%ttoﬁébg n}%tq'lygjn%gen bond

Anti b chai n, pe
apegis: aed i) 4 hygragen kand agceptofs. L 30B OH Leu 35 0
3.31A Asn L 30A ND2 Ser 37 0 2.70A

EXAMPLE 2: INFLUENZA GLYCOPROTEIN

[0233] Another desirable target might be a protein associated with a

viral infection, for example the hemagglutinin. Hemagglutinin is an antigenic
glycoprotein found on the surface of the influenza viruses and is responsible for
binding the virus to the cell that is being infected.
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65 WO 2007/ 087266 PCT/US2007/001685 Tyr L 30B OH Ser
37 0 3.51A Tyr L 30B OH Pro 38 0 2.61A Tyr H 98 CD1

way®7887260 3. 56A Tyr H 1008 OH Cys 39 0 2. 78A PEBUSH07/001685

52A OG @y 85 0 3.15A Thr H 33 OGL Gy 86 0 3.31A
Tyr H58 OH Trp 89 0 2.91A Ser L 90 0 Trp 89 NE1
3.01A Asn H56 OD1 Pro 91 0 3.28A [0248] Looking
nore closely at the relative positioning of these
ei ght een atons, and rmre particularly to the nine

o got D1 RO oddt inthB Yniiteleispirepasratss Fange
aﬁ:}mghfase@%rho 2% ofeua: gemgenshare'l'hfettéﬁ%ﬂnﬁ utfrmhzé %%ch year,

arate
ban e co %ﬁ\{%é‘e%%d éa'§n t 8'"3@?’6 gﬁﬁlﬂﬁerSTﬁ?d'ca'
th@P@'S’“Q@‘i @nd governmient wganeammsxeormesmmms publieaedith. Most’

Tabl
iooblte o R Uz A5 <b0bin raTH 38 etk Pitenddon

gievempelifedhreatarteg complications ( @mm@gpmomamawty@.m

0 6
o pafeerod Bl inesilBiva B3 Gelbyofd gofd Manzd dn B3
ﬂ?@é Yogsgediglly ier Ste wegk @jd 9o chmualitadly IR APHRverGe SERBABIES,000

Alcopte pér yah5ietHe GARdAiateSaintrcif u%ﬁ.en%'é@%?g‘; gsgg,gﬁyea,

.Sfjrégdﬁtt%gbg 83;')1%#%2@2&%4?7f nlugnza Accopding ¢ estgpates by the
World Health Organization, between 250,000 and 500,000 die from influenza
infection each year worldwide. Some flu pandemics have killed millions of
people, including the most deadly outbreak which killed upwards of 50 million

people between 1918 and 1920.

[0235] Failure of many patients to avail themselves of the vaccines
against the flu may be the result of the fact that mutations in the glycoproteins
found in the viral coat makes annual vaccinations a requirement to fully protect
an individual from the latest version of the virus. A medication capable of
blocking the ability of the virus to bind to the cells of the host, even if only
partially effective, would dramatically enhance the likelihood that the infected
individual’s immune system would defeat the infection before clinically significant
symptoms appear. If the medication were to be made available after the
beginning of such symptoms, a reduction in the severity and duration of the
infection are possible as well.

(02361 Fleury, et al., have published the results of their crystallization
of hemagglutinin complexed with a neutralizing antibody. The data from their x-
ray crystallization efforts are provided in the protein data bank and were
analyzed by the inventor hereof in a manner similar to that disclosed
hereinabove with respect to VEGF (see Example 1).
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WD 2007/ 087266 PCT/ US2007/001685 SER 90 0 11.28 9.96
0.00 13.47 ASN 56 0 9.38 3.68 13.47 0.00 [0249] As
W@ r@umsr2ps evi ousl y, a drug-1ike nol ecul e typi ceCT/YSIvaB001685
a span of between 8-15A and a nol ecul ar wei ght of
| ess than 500 Daltons. In Table 11, it can be seen
that the OH of tyrosine 30B, the nitrogen of
aspar agi ne 30A, the 5 resonant carbon CD2 of tyrosine
98, and the OH of tyrosine 100B are close enough (<11
A apakéé:;gs'atM&es | e ARbRy '%@&ﬁé@lc%lﬁ% &FORE ispagaled

t hat € Sl Z€. , With res ect}%
Tabihgett@nt bhtheoug@eﬁ?aofelgmrﬂ@fwﬁaﬁ‘é @31-“%%9@@ the

%b\oas ﬂ.ﬁmﬁ?g%rﬂgl@xég ity Q@L‘]ﬁal&f (g%r‘itlbb@y%@ys’iéldne structure was

I ne 'ose enou <1l4A apart

anDBbaacSadetminahiose Gtems tnfea'atth%v %“?ﬁﬁé"g‘d light
5 ]vgn?éea(ﬂ% r%?tﬁil%tcmd ARfighnb wtaegéttmutawtcelse phettof the
st iteria for the fir

sindine (o gl oaERgsiLIheTe Bters a3 Y SoBivaRE
L onfsiriO Pl Mo &) @dnfitnied that Mr&lﬁ!@he@iy ¢Hein &Rsegions and in

s Geal Lo AREChHESbob i B o2

%&ﬁ@mm abb&dngqtpb eabatand Wvipaumbeving hwetresthgangsthat
10 d?r%‘PﬁF dnd i Ea bingled or 8 pFPe e ln@ hehBBautpin proteiny
TYR O&_?%é' t Ug@%aé @f&@%%gpé?ﬁﬁnwlfm%s Mﬁ'\ﬁﬁh\bs—@@oms

Wit tHéResChRstwaiendgtemined.aowal ag thw speatic STWIQ“' n the

t Seiirthdt 98 en b8 with &Y ahb®EE TRfdsétdré rédibidd in the
cfa%% %&)s?{ ens T h theg%gl O P Y AN YR
TeRowDd ta¥R: 0. 00 3.51 7.03 8.06 N ASN 3.51 0.00 9.41
l_O. 7? 67 WD 2007/087266 PCT/ US2007/ 001685 "Resonant
R ng 'Fat;'e%s 9.41 0.00 3.95 OH TYR 8.06 10.75 3.95

D. 00
Heavy chain (peptide, #, atom) Hemagaglutinin (peptide, #, atom) Dist (A)
Gly 26 0 Lys 92 o 3.13A
Ser 28 CB Asp 271 oD2 3.05A
Thr 31 0Gt1 Asp 271 0 2.82A
Tyr 32 OH Arg 90 NE 3.39A
Tyr 32 OH Asp 60 oD2 2.97A
Arg 94 NH1 lle 62 CD1 3.24A
Arg 94 NH2 Asp 63 oD1 2.74A
Trp 100 NE1 Asp 63 oD2 3.07A
Phe 100A cD2 His 75 0 2.78A

15
(02391 Looking more closely at the relative positioning of these

eighteen atoms, and more particularly to the nine atoms of the antibody that bind
with the atoms of the target, a lead molecule can be constructed. The table
below includes the relative distances of each of these atoms from one another.
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[0251] Simlarly tables bel ow show (i) the separation

of the atons in a
w@ eaagns72bead nol ecul e,

reasonabl e confornati on of the
and (ii) the differencePChEs200T001685

the positions of the atons in the second | ead as
conpared with the 5 data fromthe x-ray diffraction
anal ysis of the crystallized anti body.
Atons Relative OOH 0 O Positions in the 2"d Lead
Mol ecule THR TYR SER ASN O THR 0.00 7.17 11.15 9.23

13. 47

Tabl e

15 Key

C]—I TYRT%bI%g 0.00 9.89 3.65 O SER 11.15 9.89 0.00
N 9.23 3.65 13.47 0.00 Table 16 D fference

%Epsed ead gol

ogaki ons,i n tde

Ne'rrght' |ﬁfas t Rgn
tha' |D| [

he resent i nven

HoSERi onéfl wi t%° an_%erlad@%ai 995

ntroduced earliefs—the
thaR%a  G4ndi OAt e[ 18-l ,
eABG t hiveée oNHRhe 71@H ||oWi-Hg | OHaEr

B o 42 off AT

romuU UOA U0 U An[lcg_

g_\(g@%%hé\ﬁ%ong i HR

geul ERJ HRTRP

hprert has10. 1646110 1devilagisen) 6.0on]

-?007/ 087266 PCT/ US2007/ 001685
iv) haue40D Mivecadierdsked humykrs geprebentdaraitieapsuligop béthe

é%hgu@i[jo t?rtg% ?tru)ctured into a

Lrt;elaaa!c;rubizauc:ukfsae Mgre speciedlly, eldrmg-nkdnyfcmexgm typicallyd@sar span of

i\ | T
5 8y £h A YA PAIBIRRRCONLEY i BBFERY TH6¥atoms o
m@msem 8Ri arginine P4 atrypidrelan H00.\axidgenylalaaipe 100A)ara close
UALRSE < B0 Gpart) that a suitable molecule can be constructed that has drug-
like size. Figures 7A and 7B show a lead molecule structure that meets these

The [fi
alt Sre clos

thn d Lﬁ%zd PHE
SQE\Sl Snﬂ 0 thYR
Britaél WdB theO sE*TQ o 128 0. 0310. 003%9®. 00 %D ASl\?‘*o 15100 100A
3 HnaQgIBhirOm@ecule 02521 Acg he oabl esoaboveiHIhowNH2 he NE1 CcD1
Ifcoudoe _98ReT a%E g 416 ERENAAS 00T | 12,61 | 11.00
—UTT, 'JTUVI \\’ pwpe) I\NC A UTRO CIIad Al U

i lat%%n (EPn’J hd6-81 | 13.34
t9zd r| regl2at]i wat2z | 16.64 | 12.47
ArgdDqdyes B 5 ND bbP. | 42336085 | 11,64 | *7.37

1T OUl ur Ul IfIrve . .
B ol LRk Bz g BT, [ 1017 | 738
Har nce-ez i |st2.8% |(10)00a| 8.31 | *5.70
Qs Pl 1S | f6lo4) | avR 21bag |0fg.3P | ~0.00 | «4.71
TR B B A PO | a1 | o0

and NH groups);

and

criteria. The tables below show (i) the separation of the atoms in a reasonable

10 | conformation of the lead molecule, and (ii) the difference between the positions

analysis of the crystallized antibody.

of the atoms in the lead as compared with the data from the x-ray diffraction

Table 8

Key Atoms Relative OH NH NH N C

Positions in the Lead

Molecule TYR ARG ARG TRP PHE

OH TYR 0.00 579 744 12.18 8.03
NH ARG 5.79 0.00 2.24 10.08 6.91
NH ARG 7.44 2.24 0.00 8.26 5.83
N TRP 12.19 10.08 8.26 0.00 4.17
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donors;

and (iii) 4 hydrogen bond acceptors.
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P@ﬂq@ée MBS eIMPEERG EB@éd drvamhiest duee phthwieliewing

PéhaFSRERERE (V) 4 We@hﬂ 126 ¥haM B0 TRMCAS Qﬂ?
The result o

5B o 5P ek eR A MAFoual e SHRSTBRaKPTREThSS e Sum of OH
f:ﬁ&i NHegroabs)t afd cew havé aotnhtsrertham TeG9H

rese S
OREEN ot hiiamsd); the e
nfodeungthaoaGe(mm:si (i) anmlecual Weighsof@84; (3 Aydrehen bond
ﬁgoric query can be
359%1%8 tic matching (all
possi bl e matches of the ligand and the query are
exan ned) ;

ch a s

noti on of a

Aok, Bravdiiey g pat are
ams:tmrteﬁ wn[maﬁ&}/etagelvmﬂ 3phdeviatiopkard oo staradbanm 6166A

tHe‘;r‘rWeFa?%thg&tB}ﬁg ru]rlh g{% %rﬁ%o@?‘s%

pace.
a set

Rawe a log of P less than 5;

ear ch

th ;?dncbélﬁﬁéét{re%&rs (the
e searc ase e
BN ﬁ%%c“PSB 2ot &t Zg]g'tei'\(f@’ has the

mat chi ng (the search

vol u f

W capillary vesse

ilter

sHbm pre-
existing vasculature) is a critical aspect of development in the fetus and in
children, as their circulatory system expands during growth. In adults

angiogenesis is required during the normal tissue repair, and for the remodeling
of the female reproductive organs (ovulation and placental development).
Certain pathological conditions, however, such as tumor growth and diabetic




10 query can be focused by adding restrictions on the
shape of the matched ligands in the formof a set of
wao oloanerye [ 0259] The phar macophore feat ures OPCT/OBR07/001685

exanpl e were generated wusing the Pharnacophore Query
Editor in MOE. Al hydrogen bond donor features are
spheres of 1.2 Angstrons in radius and are col ored

purple. Al 15 hydrogen bond acceptor features are
spheres of 1.2 Angstroms in radius and are colored

K:é n. Ah% gr romati.c features are spheres of 1.2

EB??%‘ FFC Feigangiggengsis. Adrsatiagiardnvolygd in angiogenesis
ds b lnge nin; Qedois-Asthgle UNapRae RPaIEof B8 AthRd Aids.

spheres of 1.2 Angstrons in radius and are col ored

grey. K344donBngiedeniarisbne af tapheimdl eHtokirss tBAEis

B e R ERL I ARt 18 ol SR 8% fumor cells
5 ﬁgq:@tggar\gfoggnm inryder tmnfecammaamr biraddofitev ta gk tuAldr. It would,
QH@r‘?-fforeaBE %??%at VARG da hoed 1ﬁ§ Wq}l%l h&r%@g‘é‘%@” of, or

nmbi ned or - acceptor onar

ébﬁ@ﬁ%@tmf@%omt rons in radl us and col ored dark

grey for donors, dark cyan for acceptors, dark green

for  aHORfRi cShayaly gt é&fah?VPdebélm Hresbits obhiesrasystallization

af@ndrigeny @mpleked Wi Qﬁ&t?a'iuzﬁ@&l’tfb@@9e'?ﬁ@ bata fr f%rn their x-ray

e t hat mar ked sentl al” in the pharmaco

10 R Cador T R PHEES P M ATOISIR 44l PAiGRTR PaYarpoon
teimatyzed ggritie tivdrtorendriedt in[20AB8AhePbimiaf td hat disclosed

f d f h
PRPREEARING o ' Bl Slor Snddemepalob. aci d

wth (02481 B IR L BlorRRie vt 8506 Theth
BERANges®nd thf@c‘mby@ngﬁw atens bfYW@)crystbtknefsltmmmé waisal
15 %bhél&&té& Q? d@%ﬁ‘%é %sb%térﬂ@ of H{e +r¢titﬂ>d§§%§@é}h s {figavy and light

two exc ep
f‘ﬂ‘a'ascham) \mtme?mmgp@rmsawmgemmmecgeao béquhrt of

e binginyd i6 afHeWilers a5l lmq*d gg SRF%%QOW%EW%% fhethods,

These are eXE al ne
19

ure
F:BH'% & iuhat pan) be segnin, K8, whieh g that dofTihet variable light and
teavylchainesasd inrfpdre6aat p@ptndréé%ﬁ{ h 8 CHRALHARS néﬁ’tf chain, and

20 | BRI BBl Bl S han o e e

birdiirgpdiothie cargibotnte the &iflodérdendi ng features were
pl aced, as noted in the individual pharmacophore

defi nileRran3. YB2ga]mIBimuhibeparbticryobfour Be@stbms, those atoms

Ry T TR T A

E?f%fc@mcmm?"lmaé@re eeg@getobwntrrheefarmgmnrbem areppraviedd in the
25 |foNodfy dabisound the active site atonms and are assuned
not to interact with each other; no regard is paid to

fragment
Table 10
Antibody (chain, peptide, #, atom) Hemagglutinin (peptide, #, atom) Dist (A)
Tyr L 308 OH Leu 35 (0] 3.31A
Asn L 30A ND2 Ser 37 (o) 2.70A
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overlap. Next, a special energy mnimzation protoco

is used to refine the initial placenent: the receptor
waetomwsfeel the average forces of the fragnent BCTK200T001685
each fragnment feels the full force of the receptor but

not of the other fragnments. 15 Using this technique it
was possible to place hydrophobic, H bond donors,
acceptors and anions and cations in favorable

positions within the receptors for use as MOE

4

~ ) Ao AN — 1 e d "
- phat-recoptiorert egrur UZGo] crpd VOITUMES ;Wer e
TPHTA/FAI d orlt h"Pbb h_;‘lrwrgtﬁnn ar eser d‘f_lle—glﬁl Hal o O 3.51A

AL
TTC U NCT UVVY C/\\;U'JL

hehr i ndi cat efl. PBese woe deriRfed frodfthd posPtion| 281A

bf 7y20 thedrecepbar gt oos1 near dybe fnt B®ody bi néi ng 3.56A
$TT Excryae W@bej”‘s e _Ppsid,kong 1BgSpace waer e 2.78A
H-gard—ators—ust—betexcuded—it—ortet v) cVU.FdO 3.15A
hums ngl i nf o t he®Pecdpt 8 TheyWer JJt}g erdted In J.\/QﬁB .

by ®el ectithg { he33redepP6i rlesi®ves|wi 8Ri n |5 An§strofs 331A
rom,the amt 1 bodygand sedrectfi ngrpunj on'se friom t e 2.91A

MECPPhore qu grtgr 1 MOET 25 26 he

ﬁr g 'g.LPP.h A?ngg?/op!mfcsm‘ AH-H-eh$ ulggcri JucurNoEt;. OW; 3014
abteyi bt i%ns|we® ad fBPlows: = hhalinc phnr(Q 3.28A

eature; Donor :Don Acceptor = Acc, Anion Ani ,
fat i ON 52681, LORK breaﬁdsé}@bﬂmﬁemﬁ&%s;tlonﬁ@@ﬂthéw

o o R S 5 LTSRS ety

PGrlth WS 8ot § B tridhtar det W ocsemarats qubtantiah tangtt bighlts are identified on

uxi ma 9. pdb he crysta
Fis BidlOgosin 1B Mo A s SBRrn s, A0 2 Rha Jeparate
CaiadkhotsouleSEan b@:st&c&tﬂto&[ﬁ@! WihNkDe @ﬁg\mnlraﬁ'@bya@es below
1cc r di o v
aga&h% rfa%ttl&g% sgéer?cgeeso %%Q?ﬁﬁl‘é%é o g{rﬁ:% e%ch??é@ frdm one
ehuthemab make contact with the receptor. 5 These are
H y54- Asp58 and Thr 100-d ul 05. Since these sets of
esi dues, of the antibody are not in close proximty
o each@ B{eh@r, hey were used to generate t wo groups
f phar{%&c ""Bdei"‘ f-of |cg| oS "i y54—asp58 and
hr1 00 |gl u escri bed JRow | nA¥bl e 1 Rand  TYR
epi cte }wnh#I]l naf 1422, spabl e 120#har mredphor e$00f
YY9. pdb |ecggot el nOErGFR comJI exedgith gn
nti boqy cetUX|na cophorre—F_—conmen
_al y5§] dsfss B9B Aroober ve% r am ﬁ;?ﬁrnqhnn??b donf®s
tati st|i oSN f avosabl eNcoll 39 c | | APBract i BV wi |t h10.89
uani dijneryaf Argg353 aof the f@ceptobm Partg.ed nat gly

7 g5 iR | bl O T T TERPCFT 8 YT

’\Tﬁﬂl\f\’\:h

o)

t
ar-o
1 C

QO _TIHO (D l_\muhf-'-hf-'-ﬁmnu;

Table 12

THR TYR SER ASN
Atoms in closest contact

with the second site on 33 58 90 56
Angiogenin molecule 0 OH o) O

THR 33 O 0.00 7.18 11.28 9.38
TYR 58 OH 7.18 0.00 9.96 3.68
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l'igand nust F3 Derived from G y54 backbone carbonyl of
the anti body natch at |east 5 Acc&Ani cet uxi mab.
wa@\e@epsns6 accept s an H-bond from or Ani on for nBCHUS2007/001685
phar macophore salt bridge to guanidine of receptor
Arg353. features. F4 Acc2 Directionality of F3 with
respect to guanidine of Arg353. Figure 11 F5 Derived
from Asp58 side chain carboxylate. Acceptor accepts an
Acc&Ani Hbond fromor Anion forns a salt bridge to
NH3 of Lys 443 side chain of the receptor. F6 Acc
Peri ved fseam hydr ophid i ¢ contsict sd.gt i §ti 00 Accepts
ocopt ot 587 uded val Rl ¢ hots Sroun ol okafiLyy-
11 gl y54_asp58 F1 Acc Derived from anti body dy54
oackboh@ztm bés\statad pegrisusiy, a-drugdite molesupuapicdlinbasf span

ant : gén gﬂg%ggcli ggr]nlgﬁ'gﬁfa? &@1&%‘?%5@%5?( ggﬂ_daﬁ@ns In Table 11,

aln onatin
it r:atbbncseeo thaidbe Qi ofgrasise BQﬁathﬁa@trpgem ef asmgm 30A, the

5 >rFé|§8F|§§ﬁ &Bpan @':d%eaf ty% r{é w%m@@m Mé§nal1%acé}alabse

car box accep ave . from or
@?%9’@%1 narbrth@rg?eswt?w%cweée@bpercon§§uctaﬁ@*§qtm$ldrug-

AfkESdpe . élﬂ'ﬁlarl{/aﬂllthlﬁespea @Ursbld 42 Vihe gAed trebHMeB3, the OH
not shown for cl arltg 72 WD 2007/ 087266

PRTYIOSHR 73 CHBIBE 09 é? gEserinekand agpaaging R.ar ¢igae
Mrssudrsea 4Abaperd) thatairsiher duatablearhblechiedé=ppbe® bbsstructed. Figures

' it h i di [ f t Pr 0349. '
10 L EhEG e e i Ak imBlrcte o ie b ociy B cHlstRan e frs
Carid segdnd wgeptafithe bhg@adninuabledale8Aaspantivelyt s an
H bond fromor Anion forns a salt bridge to match at
east uogmhi dhadabies betwypshew A) §86S=paratiomatberaiomsig a
éﬂ)lg Ft{;‘ BX%W#IJS‘ %aﬁ%&l@%ﬁlei%@? hﬁw gjlifference

Dona es an features
l@@@mearthe;@mmens ofthpuatems3n ftae fixsh feadi aseernpargd with tife data

15 [foM thB r%?%‘ﬁ‘a {iSh Shhi9sis o kL &y ERIBEE dAabbdgd from
wy?jrophl){ contcact st gtllsstl cs. "Accepts an H\?bon
romreceptor Lys443. This feature is marked

bssent Table 13

Key Atoms Re!atwe OH N (] OH
Positions in the 1%
Lead Molecule TYR ASN TYR TYR
OH TYR 0.00 3.51 7.03 8.06
N ASN 3.51 0.00 9.41 10.75
“Resonant Ring” C 7.03 9.41 0.00 3.95
OH TYR 8.06 10.75 3.95 0.00
Table 14
Key Atoms Relative OH N C OH
Positions in the 1%
Lead Molecule TYR ASN TYR TYR
OH TYR 0.00 3.51 7.03 8.06
N ASN 3.51 0.00 9.41 10.75
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V1 Excl uded vol unmes (not shown for clarity).
22 _giy54 _asp58 F1 Derived from Gly54 backbone car bonyl

wo@toorig72emt | body Acc&Ani cet uxi mab. Accept or BCT/ER1087/001685

10

an Hbond fromor Anion forns a salt bridge to

guani di ne of receptor Arg353. Partial match, |igand
must F2 Don Derived from hydrophilic contact
statistics. Donates an Hbond match at least 5 to
side chain OH of receptor Ser418. pharnmacophore F3
Don2 Directionality of F3 with respect to OH of

er 418. f%f%gwaﬁtsm,{:fgkc L8y i vedgﬁ{ om hym)ophl |3.95
tact gtat] st C '
ont ac a 'CS“EY@C e%ﬂ”m W?)”/%’” hugrggﬂ“ 18,JTam

ecept or ,lyc big
ontact statistics, favorable coul onbi c [ nt eraction
i th guemsti nSiwflaty GBS flowsbowgepe sepamomuﬁme atomsin a

i rectionalli F

5‘?85 able ﬁngrwilogi%%é %Jo%o%qg% P?OS%%H% A1 gﬁ ttl&l{)dlgerence

belsvezinahe pidsRions ofdhesatofnsringharetendolend asi campared pwtb'rthe
[ rom

SEomE KA elrabtor iy o elttyet g BB, | o1

cC&Ani cet uxi mab. Acceptor accepts an H bond from or

ion fapesisa match at least 5 salt bridge to

uani di ne of receptor Arg353. pharmacophore F3 Acc

Di r ect i onakdylatort RdraliviM t h ¢ espectot 0 guary di ne o
\r g353. |t Bosoné Baer"es F4 Derived from anti body Asgd58
[ de chailn Gastidgtdet o acB#bti ng VR gur SES Acchat an
+ bond friom®r formrRNg a sadt brizdge to1NHB* of9.23
ecept or Ly 443.. o Don LT veg0 rom agggp body3ggy 4
packbone F'orm ng an -H-benrd—wth—si-de—chain

ar bony| of Q@ eceptR A.nd845 F6 ABB Deri%® frdi?’

1ydr ophobli c @ont acAsnst at i &23 cs, Ba&sor abh@d4zoul oabo C
nteracti on wi th guani di ne of Arg353 of the receptor.

o

.

45

—

=

-0
A4

[
Thlsfq,aé ﬁi is marked essential. F7 Aro2
Directid y of F6 with respect to guanidi ne of
Ar g353. a%pba FI,Don ' ved Trom antT gody
gi de chaijng, HAHE6 fofms an bond Wi th receptor
$er 418 sijde Ledan dﬂecﬂd Par tiil matrgR, F2 $ri ved ABNOm
G 54 backbocpe car.n_ggyl 0f o N anij,pody_; 173 015

OH TYR 0.01 0.00 0.07 0.03

o SER 0.13 0.07 0.00 0.00

o} ASN 0.15 0.03 0.00 0.00

[0252]1 As the tables above show, the proposed lead molecule,
generated by the methods of the present invention, provides key atoms that are
positioned with an average of 0.05A deviation (and no more than 0.15A
deviation) from their relative locations in the antibody’s binding tip.

[0253] As introduced earlier, the four “rules of five” state that a
candidate drug-like compound should have at least three of the following
characteristics (i) a weight less than 500 Daltons, (ii) have a log of P less than 5;
(iii) have at no more than 5 hydrogen bond donors (expressed as the sum of OH
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WD 2007/ 087266 PCT/ US2007/001685 |igand nust Acc&Ani
cet uxi mab. Acceptor accepts an H bond from or Anion

wo eoomsResérat ch at | east 5 salt bridge to guani BCTESN7/001685

receptor Arg353. pharmacophore F3 Acc2 Directionality
of F3 with respect to guanidine of Arg353. features
F4 Don Derived from anti body d y54 backbone NH form ng
an Hbond Figure 16 with side chain carbonyl of
receptor G n384. F5 Aro Derived from hydrophobic
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demonstrate similar biological activity and thus have similar therapeutic utility,

[0257] The pharmacophore feature generation and pharmacophore
virtual screening module of the Molecular Operating Environment (MOE)
software from Chemical Computing Group (CCG) (Montreal, Quebec, Canada)
was used in the pharmacophore definitions described below. MOE's
pharmacophore applications use a general notion of a pharmacophore being a
set of structural features in a ligand that are directly related to the ligand's
recognition at a receptor site and thus its biological activity.

[0258] In MOE, pharmacophoric structural features are represented by
labeled points in space. Each ligand is assigned an annotation, which is a set of

structural features that may contribute to the ligand's pharmacophore. A
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ligand nust match at |east 7 pharmacophore features
Figure 18 3 thr100 gl ul05 F1 Derived fromthe side
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3? %nddg‘ﬁfc%e@ﬁé Hdbﬁi@deb@nctlbﬁs o tee shapenoftaeboatghed ligands
rece to; Gln408 and accepts an H bond fromthe
sindsedern o jigst 8f VOIWRREY-al match, receptor G n384.

2N Rt o PR Sotl BB oo RlE e Behoracc
1 asiayabé Phaydaopitoire Query &diot inoVIOH. Al hMﬁ’éOQﬁ'U’éo'%qwﬁWPr

E)E qrtkl/n%%oe??%kﬁ?% cE) g%\tnﬁgtrgﬁyﬂzadm@%é' 5P coﬂéd E@r > QM
!
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carbon anti bod
) hgd e o Froodeaccppior jeatupsiserre SPHaRS ¢f bd é’é}sﬂfﬁ@ﬁdﬂ tadius and are

T8RPk Ef M AiNG oRl it refBids 478 PhefdCamt.2TANSRESAR in radius and

are colored green. All combined acceptor-anion pharmacophore features are
spheres of 1.2 Angstroms in radius and are colored grey. All combined donor-
acceptor features are spheres of 1.2 Angstroms in radius and are colored pink.
All combined donor-cation features are spheres of 1.2 Angstroms and are
colored red. All donor, acceptor, aromatic, combined acid-anion, and combined
donor-acceptor directionality features are spheres of 1.5 Angstroms in radius
and colored dark grey for donors, dark cyan for acceptors, dark green for
aromatics, dark cyan for combined acid-anions, and dark grey for combined
donor-acceptors. A feature that is marked essential in the pharmacophore query
must be contained in the ligand in order for that ligand to be a hit.

(02601 All of the pharmacophore features were derived from the
corresponding donor, acceptor, aromatic and acid moieties of the corresponding
antibody in complex with its receptor (e. g., cetuximab complexed with EGFT,
pdb accession number 1YY9) taken from crystal structures deposited in the

protein databank (PDB:1YY9) with two exceptions. In some cases two methods
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radius of 0.8 F4, F5 Derived fromthe side chain
carboxyl ate of anti body Aspl03. Angstrons. Acc&Ani
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Q¥EaPs NEXL |8 SR EPGFNGTTTMRIZHOR Grofecel 18 496 9 efige the initia
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22 thr100 gl ul0 This pharmacophore query is the sane
hs 21 EMR6D0_Eoluded volumgs werkegensxategtfootine: pikemacophores
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ngt mar ked essenti al . ) o )
the receptor atoms near the antibody binding site. Excluded volumes are

positions in space where ligand atoms must be excluded in order to avoid
bumping into the receptor. They were generated in MOE by selecting the
receptor residues within 5 Angstroms from the antibody and selecting "union"
from the pharmacophore query editor in MOE.

(02641 In the Individual Pharmacophore Definitions described below,
abbreviations were as follows: F = pharmacophore feature; Donor = Don,
Acceptor = Acc, Anion = Ani, Cation = Cat, Acceptor and Anion = Acc&Ani,
Donor and Cation = Don&Cat, Donor and Acceptor = Don&Acc, Aromatic = Aro,‘
Hydrophobe = Hyd.
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l'igand nust match at |east 6 pharmacophore features.
Figure 22 VEG- conpl exed with anti body cet uxi mab

W@ 10Z8372p0266] The crystal (1CZ8) of protein VEGFUSHEQO1685
ID NO 2) conplexed wth antibody was anal yzed
according to the procedures described above. Results
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F4 Acc2 Directionality of F3 with respect to guanidine of Arg353.

Figure 11 F5 Derived from Asp58 side chain carboxylate. Acceptor accepts an
Acc&Ani | H-bond from or Anion forms a salt bridge to NH;" of Lys 443 side
chain of the receptar.

F6 Acc Derived from hydrophilic contact statistics. Accepts an H-bond
from side chain OH of Ser448 of the receptor.

\A| Excluded volumes (not shown for clarity).

11_gly54_aspb8 F1 Acc Derived from antibody Gly54 backbone carbonyl accepts an H-
bond from guanidine of receptor Arg353.

Full match F2 Don Derived from antibody Asn56 side chain NH2 donating an H-
query. All bond to receptor Ser448.

?:;LT: ggﬁg?‘: F3 and Derived from antibody Asp58 side chain carboxylate accepting
have a 0.8 Fa an H-bond from or forming a salt bridge to NH3" of receptor Lys
Angstrom Acc&Ani 443.

radius.
Figure 12
Vi Excluded volumes (not shown for clarity).
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interaction with guanidine of Arg82 of the receptor.
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: Acc&Ani an H-bond from or forming a salt bridge to NH3" of receptor Lys
Figure 15 443
F5 Don Derived from antibody Gly54 backbone NH forming an H-bond
with side chain carbonyl of receptor GIn384.
F6 Aro Derived from hydrophobic contact statistics, favorable coulombic
interaction with guanidine of Arg353 of the receptor. This feature
is marked essential.
F7 Aro2 Directionality of F6 with respect to guanidine of Arg353.
24_gly54_asp58 F1 Don Derived from antibody side chain NH2 of Asn56 forms an H-
bond with receptor Ser418 side chain OH.
Partial match, F2 Derived from Gly54 backbone carbonyl of the antibody
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match at least 7
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Figure 18
3_thr100_glu105 F1 Derived from the side chain OH of antibody Tyr102. This OH

Don&Acc donates an H-bond to the side chain carbonyl of receptor

GIn408 and accepts an H-bond from the side chain NH2 of
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F6 Acc2 Directionality of F5 with respect to the side
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wo e@mosizes si de chain OH of anti body Tyr102. ThP&T/0k2007/001685
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I1e80. F8 Aro Derived fromside chain phenol of Tyrl
02, favorable coulonmbic interaction with side chain
guani di ne of receptor Arg82. F9 Aro2 Directionality of

F8 with respect to the side chain guanidine of
eceptor Arg82. 78 WO 2007/ 087266 PCT/ US2007/ 001685
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ngstroms. Acc&Ani | Acceptor accepts an H-bond from or Anion forms a sait bridge to
NH;" of receptor Lys465.
Figure 20 Fé Derived from the side chain OH of antibody Tyr104 donating or

Don&Acc | accepting an H-bond from the side chain OH of receptor Ser440.

F7 Aro Derived from side chain phenol ring of antibody Tyr104 forming
a favorable hydrophobic interaction with receptor Ser468.

21_thr100_glu10 F1 Derived from the side chain OH of antibody Tyr102. This OH
5 Don&Acc donates an H-bond to the side chain carbonyl! of receptor
GInd08 and accepts an H-bond from the side chain NH2 of

Partial match receptor Gin384.

ligand must F2 Acc Derived from the backbone carbony! of antibody Tyr102
match at least 7 accepting an H-bond from the side chain OH of receptor Ser440.
harmacophor - N - .
P afeaifreps‘o ¢ F3 Acc2 Directionality of F2 with respect to the OH of Serd40.
F4 Aro Derived from side chain phenol ring of the antibody Tyr101
Figure 21 forming a favorable coulombic interaction with the imidazole side
chain of the receptor His409.
F5 Aro2 Directionality of F4 with respect to the imidazole of His409.
F6 Derived from the side chain carboxylate of antibody Asp103.
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ni trogen of |HPEEON | Aesepigr %@ept%”u‘*" rg a pgjfpridge to

Deri ved fronm-the—batkbone N of 3Rt rr?ﬁ?ﬂ"f@sf‘ﬁgp This
(H  feature |shRAFEs dd?i@t:%a'&wfﬁﬁm’dht?s?@‘toh@ $icdecdbpip QELYS465.

car bonyl of |r #eephof Ided@:H.fromhiayadecnBin ®HATGBRBoWTYr®2. This OH
Acc Derived [f rom ba¢kbdaestesantibpyid tothe aidé chpircharbbyyl @02ceptor
accepting  rladius H bon@'"P% Hhie fretussis KIsdiee esdantisy-

eceptor G U9B9 Dé&E ArhireBenaliyerthrespaat sd ttle siddietiam dalbeme bf receptor
bf Tyr 102, flavorabl e coul onbic Fi gur &n298.i nt eracti on

Mt h side chai nvguahi di ne of recepEtuddg8dme 79 WO

r00// 087266 [PCTTUSZPO7] 001685 HEHA corrpl exed W th

7 pdb7, III'C Lal ‘.n NOZ Al ~Ff
Ni (SEQ 1 p K‘iﬁphé "‘a°%°6’ﬁ‘iﬂ }\?ﬁ%1b‘ba9° glu_105
frastuzmab (JSEQ ID NO 7 and N mar edessc?ml
Angl 4 gdicAcdording yo the proc ve.
Resiybidsmahowed five| resi dues 0 sn° "far'??dgss
Contchotlexdt 6 t he receptor. These are Ar g50, 5
T?P%??E‘CHHF'@E and d L/103. These resi dues of the

nt i fff‘ar in cloge proximty to each other. They
vere used t generaFe one group of pharmacophore
dEBY® 2desdribed bkl ow in Table 19 and Figures 30- 33,

Fabl e 19 Phar macophores of 1N8Z. pdb crystal of protein

HER2 conpl \ﬁgd with anti bo_dpl/ trastuzumab | b F1
Derived fro ?ﬁé’@ﬁ@xéﬁd‘?’ﬁ entibpdyiretuximaty (ICZ8) 92

F T eck e 3 L8 aeRATeRa orerolaih VRS EOR . pappiexc

Swithe aommdy \gaaandﬁyaed atcardtrightodye prazdurdd gestlibed dbove.
3P SEL AU e orihE EpioSey makgs contact win

car oxysf ate recepto
S pharaesiph Jm B3 YOO Ser 16 (Thisnserdtion affthéantibady is used to

I §sipste the pﬁw%néb%o?@%&he?@&?%%l AL in T8BLYESAd Figures

I ecept or
23-29.

Table 18
Pharmacophores of 1CZ8.pdb crystal of protein VEGF complexed with antibody
Pharmacophore F comment
in F1 Aro Derived from hydrophobic contact statistics, favorable coulombic
interaction with guanidine of Arg82 of the receptor
PrartiaLmatch. F2 Aro2 Directionality of F1 with respect to guanidine of Arg82.

igand must N N .
match at least 6 F3 Don Derived from the side chaln.OH of antibody Tyr101. This OH
pharmacophore donates an H-bond to the side chain carboxylate of receptor

features. Glugs.

F4 Derived from Giy104 backbone carbonyl! of the antibody.

76




Figure 30 F4 Acc Derived fromthe side chain of

anti body Thr

w®eoo7werted r om t he backbone carbonyl

94. F5

Don2 Directionality of F7. F6 Acc
of anti bodpCTAUS0B001685

accepting an Hbond fromthe side chain NH3+ of

Lys593.

F7 Derived fromthe side chain guanidine of

anti body Arg50 Don&Cat donating an H bond to the side

chai n carboxyl ate of

receptor Asp560. F8 Don2

Directionality of F7 with respect to the side chain

af

bhar macophor

ant i body Lys

PCT/ US2007/ 0

e featu

e R At e O TR e PR eplop RaZESls ort 19 irdr b7 ARTH T dsal bridge t
51 gg%@ﬁa%: n n?\%&g‘aly hg&se g@sy‘i&ﬁ?ﬁﬁgg;éec,léwm ﬂi&!e;ﬁlpr ;\r982..s 2t hridee o
lydr ophobi ¢ IFTIEEy ACTT QL W Y i SGinfOH S GnEaEy Tyrid2H Pris OH
;L _ProS;l. f g?{:‘l Jg&, ;’;ﬁg&#ﬁ% Ilcvl Q:I_QEHESS’@&%o%yrBY@éj ptor 11e80.
‘Sar It IS a:: ﬁaf (‘I’IL;EG 3:32* :g?ir\émg Falibl:::c?F Tg%’itiﬁé‘"&%&o sfe)\:bacﬁéﬁoi}g%%?bonyl Hle80.
¢ssential . || GZMenmyistDerivesfeom the backbane Nbi of antibody Gly104. This NH

ganatesn fiiband 40 the Bacpons sapPEk o' RRERtor Gluss.

0EB85c2 |

b pirgctiongliy oDET Withardsrestdertheibdekbereaiarbonyl GIug3.

569yf or i ng a favor abl exBysboaphieRi C

mteractTon

tr—th

ST de pyrrotidime ringofPros571:

b

Par-tal—mat-ch—Fhi-sHeat-tre—-s—ar-ked—essential—
i gand"nust FF1AYE DEEINAJOMMUHPRIoRIc spieet ERERTe: rgple coulombic
ant i body TyrB2 Acfphtinﬁ' rac guanidjn rg e receptor.
f r Beria! mateli dle F@ AN | NHG Pire¢tiopaliyegd F bith speasstio guanidine of Args2.
pF,a;E or e A3ddrel| i \mavddi@m thitSdStharn aHnaf antitpdAMyrald 10 Ehis OH
Olonaak Ar g50 f eatdenatss arDdh@CHe thegida cheigcarbpxidale ohgceptor
fo tbeurss.de ' 488 & "Bis m red.
This feature|isF4rarked BssehntimaBly 1M bgoibendgarfebylDoh2 antibody.
Di r eguieamaal i | PCSFAED ARFaPIPr pesspiaan Hibgnd fan g Afdendergs g salt bridge to
¢arboxyl ate pf  receptor Asp Aiding-gidg\ghain of fecepiai Arpges
$i de chai n gud®iRfinng derizgtfopitsy side gl OHDRfR&Wpdy Tyr102. This OH
donating an H-bond 1 o®Y"AES &% HLorhits Ra51IRA% (ATBANK' offecenptor lle8o.
Ifecept or d UBF58®on2 | Directionality of F5 with respect to the backbone carbonyl 1e80.
F7 Don Derived from the backbone NH of antibody Gly104. This NH
donates an H-bond to the backbone carbonyl of receptor Glu93.
F8 Acc2 | Directionality of F7 with respect to the backbone carbonyl Glug3.
F9 Acc Derived from backbone carbonyl of antibody Tyr102 accepting
an H-bond from the backbone NH of receptor Glu93.
F10 Don Derived from the backbone NH of antibody Tyr102. This NH
donates an H-bond to the backbone carbonyl of receptor lle91.
V1 Excluded volume
3n F1 Aro Derived from side chain phenol of Tyr103 forming a favorable
hydrophobic interaction with the side chain of receptor Glu83.
Pgrtial match, F2 Aro2 Directionality of F1 with respect to the side chain of Glu93.
ligand must F3 Don Derived from the backbone NH of antibody Tyr102. This NH
match at least 8 ,
pharmacophore donates an H-bond to the backbone carbonyl of receptor lleg1.
features. F4 Don2 Directionality of F3 with respect to the backbone carbonyl of
receptor ile91.
Figure 25 F5 Don Derived from the side chain OH of antibody Tyr102, This OH
donates an H-bond to the backbone carbonyl of receptor lle80.
F6 Don2 Directionality of F5 with respect to the backbone carbonyl of

receptor 11e80.
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F6 Don2 Directionality of F5 with respect to the side

chai n car box

wo e@mosizes backbone car bonyl

yl ate of

G u558. F7 Acc Derived
of anti body Gyl OBCT/US2007/001685

receptor

accepting an Hbond fromthe side chain NH3+ of

Lys593.
Angst rons,

F8 Hyd hydr ophobe,
col ored dark green):
Hydr ophobe fornms a favorabl e hydrophobic

sphere radius 1.8
Derived from MF-SS.
i nteraction

with the side chain phenyl of receptor Phe573. V1
xcl uded vol unme 30
ant i body LyiSG@AﬂbrnPﬁ@e&ﬁ? 9@*8 arbg ﬁﬁ&ﬁé&mmmgangmﬂ
nteraction |with the side p ﬁ? %‘r. Qrregepigr
Partial mat dhf8 ARZ2AC @lrwpma\m@f F¥¢ mth 'PF@CS‘P H’é bepigPRe '@‘-I"f receptor
bf anti body |Tyr92 akcepting an ligand St H hond from
he side chdi n WH3+|[ of receptor Ly&x@8%edvpaneh at
€ast 4,3 F3 Derh\Re | UEildagrod tieb4eRsing NGBt BbdETyRfo2. This NH
ant i body Arg50 phal neeaghor ebdanébatbackboratdartgng of receptor lle91.
+ IDM mtaeh t heF:§b9n% > %’e&ioﬁeﬁi{ytb@?fylvm @sﬁgct tB %Qﬁt:lg%ne carbonyl lle91.
ea.bwdQ&StAS“ECC. TL' B cut t-e—tS nar eSSHT 102 "
Petaphese rrladi | O S ATATANE SR U PR Byiog acconin
DGHE;m;DFqPE@FI ohal+ t" of to—tne
hai' 1 & boxly F4AEs20, D"P@'Béii‘fycﬂf F%%’BE'@G"“#%"B@FFV@B‘? P 8fﬁe°ept°'
he si de chai-b-guanli-dine—of —anti hnd\l /\rn Pon&Cat
jgpre 26 vad 4 ba y!©f the antibody.
jongtgr ﬁé a?; H-éb d tqﬁﬁ% n@qi @ I"I) om ox?%}_ag foér)mg(% salt bridge to
ecept or U g% in E Efalincﬁ?gelcla;ftyr A hid¥ehtdre is marked
espect to tihe side aln car boxy at ees@éntiall ecept or
e u.558' F7 A 8%%@ eg récrtlgr{glyg&fﬁ%& Q gt t&fa gﬂg}é u‘péuamdlne of
intl body G yj1 act‘ep 1ng a bt Ardse Si d
chain NH3+ o ﬁ’ 98-
: eﬁ%th¥e8E wWZ%mmi
adius 1.8 AngstT Om QLQ&? bgeﬁft tlwb% receptor 11e80.
trom MFSS. Fortas—a UI oot 30* mgafavorable
y th the side C&rfg? n pﬁg&% é;:lg ﬁ\qﬁﬂ' ﬁﬁé&ﬁfﬁ m% receﬂptor Glu93.
Excl uded vol yre
lEr bB2 conplexéﬁfﬁ?th aﬁ??ﬂﬂﬁvwPiﬁ?ﬁ“ﬁﬁﬁ%dﬂhWﬁﬁﬁef$ﬁ9°fG“93
¢rystal (1S7B.pdb) of protein ERBBZEX(:ISE(Q VoDMRO 4)
¢onpl'exed wifh antilpody pertuzumab (SEQ ID NO 9 and
7 "Bn M) F1V&?\ Derived from the side chain OH of antibody Tyr102. This OH
donates an H-bond to the backbone carbonyl of receptor lle80.
Partial match, F2 Don2 Directionality of F1 with respect to the backbone carbonyl ile80.
mg?cingtr;:;itt 8 F3 Acc Derived from backbone carbonyl of antibody Tyr102 accepting
- from the backbone NH of receptor Glu93.
pharmacophore an H-bond
features. F4 Acc2 Directionality of F3 with respect to the backbone NH of receptor
Glu83.
Figure 27 F5 Derived from Gly104 backbone carbonyl of the antibody.
Acc&Ani | Acceptor accepts an H-bond from or Anion forms a salt bridge to
guanidine side chain of receptor Arg82.
F6 Acc2 Directionality of F5 with respect to the side chain guanidine of
receptor Arg82.
F7 Don Derived from the side chain OH of antibody Tyr102. This OH
donates an H-bond to the backbone carbonyl of receptor ile80.
F8 Aro Derived from side chain phenol of Tyr102, favorable coulombic
interaction with side chain guanidine of receptor Arg82.
F9 Aro2 Directionality of F8 with respect to the side chain guanidine of
receptor Arg82.
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anal yzed according to the procedures described above.
Results showed five

w@oomwragteei t h t he receptor.

resi dues of the antibody nake
These are Asp31- TypGRUS20a7001685

Asn52- Pro52A- Asn53. These resi dues of the antibody are

in close pro

generate the two pharnmacophore nodel s

Ximty

to each other. They were used to

descri bed bel ow

in Tabl e 20 and Fi gures 34-35. Table 20 Pharnacophores

of 1S78. pdb

crystal

of protein ErbB2 conplexed with

anti body pertuzumab 5n F1 Acc Derived fromthe

backbone carlbonyi of anti body Asn5Zxciag@eplineg an
Foond—fTommithebackbone NH Of L,ySA4b Partiral match,
=2 Don-Deri-vied-from-hydrophitc—eont au stati-sti+es
jonat I'ig an |+ ag k ong for2) yl of rececptorlle91
car bonyl of lrecepto
§ PatigdmaEhDi r 62 Ppeshal B 'tev"ommwz Fiuvithy f%%%@é%e Ragkhopp.carbonyl lle91.
badRUHES gr bargydcco] Dphvad ras opiRosne cheatisfestibode Tepl2crccepting
Glho¥eiboophéraDon Der i yed f anrrberiskirogi thebackiang Nyl regpptor Glugs,
ant lfban\dys As nb 34 deatl | Mi@cwRaliybrie veh dpddt amobackboh & BH of receptor
1lJI)ac:kbone carponyl off receptor Val286. ®B9¥cc Derived
r oFigubeeessi dp CR&I N|car Bianyd frdM GRIG4 f2e1Ehdnd\&8uhy! of the antibody.
accepti ng an] KMedsnd | faccapior haests deHdload frorbt Aflonrfeoe égtsglt bridge to
Thr268. F6 Aro Derijved fr ong4ahniging sige chefimngfiecgpiairypt?2
i ng of antipbedyncdy ! 3DirkaibmEinds Bs Mirespbi te the\sdie @pdiddriadidine of
iinteraction with the pyrrolidine riaseptefArg&cept or
Pro294. F7 ACo7ynl VedbditedfidniRe Siiélenafml@ri Bf dotibdal Tyr102. This OH
anti body Tyr[B2 accept dangteann Hiobdiadhef ragkhohd earbranekd teaeptor 11e80.
¢arbonyl of feeeLREON [eRMe3Forshicdisin pend) ABELELEDTR 102, favorable
gphere): Der|ved from bsmticnteiabipnavith aide Eigdd] gianidine of receptor
Rydr ophobi ¢ | nteractlion with the side #882n of
neceptor CysP4p.arod9 [Bractibediitywe s wittDidbdddtto HedRieGhah Guanidine of
NH2 of anti bpdy Asng2 donat i ng an Hrdgepior Arg2 he
Hackbone car peRyboRl| E&RRLRIm Ma didSnain &+ Bf antibody Tyr101. This OH
i rectionality of F9 widnhtet &speoid tbanetdiie doaic kivomelate of receptor
dar bonyl of | Don2 re¢ceptor Val286. F116B8%ived from
tthe side chajn ear bQxyealofai®f of #Nd Widipelap Ble sidB@Rald\Etirboxylate of
gccepting an| Howend |from t he side chexeptoBueHE recept or
Jer288. V1 Exclyded volunme 6b F1 Asgiubed iouest from the
grde—charm O of —antfrbody —Tyr32—accepting anm  F bond
from-the backbone—carbonyl—ef—receptor—teu295
10b F1 Derived from side chain OH of : antlbody Tyr102 donating an H-
Don&Acc bond to the backbone carbonyi of receptor 1le80.
Partial match, F2 Acc Derived from Gly104 backbane carbonyl of the antibody which
ligand must accepts an H-bond from guanidine side chain of receptor Arg82.
match at least 5 F3 Derived from the side chain OH of antibody Ser106 donating an
pharmacophore - . . N
features. All Don&Acc H-bond to an imidazole ring nitrogen of HisS0.
pharmacophore F4 Don Derived from the backbone NH of antibody Tyr102. This NH
feature spheres donates an H-bond to the backbone carbonyl of receptor {le91.
T:;s?rf,f F5 Acc Derived from backbone carbonyl of antibody Tyr102 accepting
radius. an H-bond from the backbone NH of receptor Glu93.
F6 Aro Derived from side chain phenol of Tyr102, favorable coulombic
Figure 29 interaction with side chain guanidine of receptor Arg82.
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Partial match, F2 Derived fromthe side chain carbox
| ate of anti body Asp3l 82 WD 2007/ 087266
wEAN 082607/ 001685 |igand nust Acc&Ani acceptPOyUS2IV07/001685
H bond fromthe side chain OH of receptor Ser288.
match at least 5 This feature is marked essential .
phar macophore F3 Don2 Directionality of F6. features.
F4 Acc Derived fromthe backbone carbonyl of antibody
Asn53 Figure 35 accepting an H bond fromthe backbone
NH of Cys246. This feature is marked essential. F5

o Deri vedHERZrsamplexedawvithantibeeyr{dN8Z-pdblbf

nti body Tyr32 form ng a_favarable hydrophahic
i nt er aéP2HR Witthe Wabaw-ﬁ"?ﬂ)r% pr?tPHéHg%%r(%?@f%lNoz 3)

L= (OO

E«?@lgéé(eﬁivsi@pgnt%d&;t@%tﬁzm ﬁ%QSDdfoc?ﬁi”ﬂ 0 IDFNO: 8) was
nti po n 0 I N n on, 0 e ac one .
arels a6roRREURUBY PUSEESBERS FREAEY BEPHEodor) e fve
>i’%§?d@bf6<'bfﬂhé ?ﬁbbﬁw "@kﬁm"‘dgﬂ elmpms@ Bcepioc $pb§®granrg50,

0 rqm S alLn 0] cepLt.or I _
e e B Gpldf ahe3e danbhel of 5 RBPalaté (e asr proximiy

EG-eacootheeXBeywele udesl thapenerathaine grbupiof pbadyacophore models

q X1 b cystal (2EXQ pdb) of
pﬁ%?%ffbw%%g%@%%ﬁd”%%ﬁ%?e?'ied wi t(h t hephezelvy
hai n of anti body Cetuximab (SEQ ID NO 5 and SEQ 5

D NO Gpppesp anal yzed according to the procedures
lescri bed above. Results showed that, in the first set

T PRBAH=0@R6RE of MisrREetstalOF GbibinHERR2 domBleAk ith @ntild&atstuzumab
ral gy tIe] a) DOy, rori e 858 cnint Ok bf He ££58§J}‘19£2 accepting
hese aL e Tyl BGnaraed7. YorlBioR the&dh drainG@Re lofieBeptd yss69.
eyen_phar magophpremodets S gestried betow i "d'rt)j)e
rti ch A ar| vedg UE side chain guanidine ogan: ody Arg50
1 aldrr%ahgm FPo a4‘ : d-Bﬁjg}[nS a 3':'3 oﬁ@%w&(ﬁg@éﬁ%a@ xylate of receptor
mdlkagsyst al of [protein EGr conplayssd. with heavy
mafm {wépha“’t '#30bn2 eIBIH%&lJFBRY %ﬂ% Wit r ct#%elﬁé ¥i§9cl{a\’ncl:g}boxylate of
he 'S§¢'&f€s-chal n phenal of anti body TyksdloriciisseNg a
avor abl e hygrophiobiicTteractipo-w th the sid ha]
{ rieptor |t A all et ok o g e sifechoiy 8 antivony s,
rar ked essentiF&Po"?ilgand nust F2 DBifegetaityelF%r om t he
ackbone NH of Fesdc hody Déiueb Ford treatackbgnacartidnyl of antibody Gly103
accepting an H-bond from the side chain NH3+ of Lys593.
F7 Derived from the side chain guanidine of antibody Arg50
Don&Cat donating an H-bond to the side chain carboxylate of receptor
Asp560.
F8 Don2 Directionality of F7 with respect to the side chain carboxylate of
receptor Asp560.
F9 Aro Derived from side chain antibody Lys569 forming a favorable
hydrophobic interaction with the side pyrrolidine ring of Pro571.
V1 Excluded volume
2b Pharmacophore model 2b is the same as 1b with the following
exceptions:
Partial match, F2, F3, F4, F5, F7T and F8 are marked essential.
ligand must
match at least 6
pharmacophore
features.
Figure 31
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mat ch at
receptor Lys

features. re

| east 5 bond to the backbone carbonyl

304.

cept or

of

phar macophore F3 Don2 Directionality
W@R007A8%26¢ h respect to the backbone carbonyl

Lys304. Figure 36 F4 Derived from

OPCT/US2007/001685

the side chain OH of antibody Thr57 accepting an

Acc&Ani
This feature
mar ked essen

is 83

tial.

H bond fromthe side chain NH3+ of Lys304.

WD 2007/ 087266 PCT/ US2007/ 001685

F5 Don Derived fromthe side chain
NH2 of anti body Asn56 donating an

H-.bond to the sjde

¢hain carboxylate of receptor du293. F6 Don2
Prrectionat Tty 0/{ F5 \HI ATy oT=T oy M f) ,Pﬁgdyﬁ_ 39 GdAlng a favorable
n F1 ro e hain ant yS969 ng a favora
car boxyl ate |of ece r&b &actl\ﬂwﬁﬂh gide Pyriobdingng b Pros71.
I 9 Der ived f r omt he si de cTras fleatpledobrked esagritiebody
yF cﬂh&sm NG @ ackaY BeAPerdhyHE 99@9@%?0]11 B RGisHal r@B2 accepting an
WintdtehtzbRagisde chai n|of res@@tiom thdiade dhaih Nt of vecdpyes Lys569.
:’%amiamgmn@ SE; P21 DONp GEd Hdnfink Eu@@bﬂa‘ﬁu‘%ﬁkﬁh@%tuéﬂdy Ar
. 950
ﬁf deatiBddy |The %ad()nﬂhhélﬂg amHldond@ el sidichi asrboxgiateain tbceptor
o the backbpne carbonyl of Asgasepthifedtyrs BOdarked essential.
pharFfeseoi?hor 3o 2oildch gty &%lett\ YesBdct odhdMididthain carboxylate of
rnespect to the backbone carbonyl ofrefep®t asgs80. r ecept or
Lys304. Fi gure—37 F4 DepLNEH I Bk Enan! LlBnfR& of brftd) args0
anti body Thr pRostER Pt | ddGatRf an Aberd\dithd +ideIRGin kchrBsRylafeeof receptor
gi de chain N-B+ of Lys304. This featur@udss. narked
gssenti al . Fp FEPRNIE I hiNREbnbfitP B H5Rth $asPBet €NBE Biad\ERdin@krboxylate of
anti body Asnb6 donat{i ng an H bond #eceptdneiSbéle chai n
qar boxyl ate OTg7REERTOr DQn}écf-#ém trFfbaQ&BZe L8R Gilok AiBbdyiafy103
df FS with respect fo tabeptigts Hebadiomar haih &IH3# of Lys593.
rleceptor G upSg a7 =y B ohabaoy Qr 4—4 T0R, o ERoh <Y Efort d SRk
. d € p e g S T green):
tihe side chain dlirOf trépcg d’%ﬁ@tdrrﬁga BRorable hydrophobic
h-bond to the backbgne ima:rahtm»nwnth G'fe side cieqit pirenyllypf reéifor Phe573.
This featurgi S Tar Ked essentl ar. é;;g,uggd:\ydm,eed vol ume
Sh—1—Aro—Betrtvetd—fromthe——stde—charnmptenot—of—
nt b0d¥ Tyr hQ f orm ng-a favorable h\/rlr nnhnhl Fal
ilnt er a¥t i on i FhAhd SPefeedinm yidamhainapieeikys5qspiming a favorable
natch, Lys 303. Thid Pxisefipticire aﬁm"R’\B‘H é&d ygrofidine ring of ProS71.
Partial match, F2 Acc Derived from the side chain OH of antibody Tyr92 accepting an
ligand must H-bond from the side chain NH3+ of receptor Lys569.
mha;fg :éée?‘ztrz F3 Derived from the side chain guanidine of antibody Arg50
p featureps Don&Cat donating an H-bond to the side chain carboxylate of receptor
’ Asp560. This feature is marked essential. The sphere radius is
) 1.0 Angstroms.
Figure33 F4 Don2 | Directionality of F3 with respect to the side chain carboxylate of
receptor Asp560.
F5 Derived from the side chain guanidine of antibody Arg50
Don&Cat donating an H-bond to the side chain carboxylate of receptor
Glu558.
F6 Don2 Directionality of F5 with respect to the side chain carboxylate of
receptor GluS58.
F7 Acc Derived from the backbone carbonyl of antibody Gly103
accepting an H-bond from the side chain NH3+ of Lys583.
F8 Hyd (hydrophabe, sphere radius 1.8 Angstroms, colored dark green):
Derived from MFSS8. Forms a favorable hydrophobic interaction
with the side chain pheny! of receptor Phe573.
V1 Excluded volume
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ligand nust F2 Don Derived fromthe backbone NH of

anti body Thr57 donating an H match at least 5 bond to
wo b@7losmkboone car bonyl of receptor Lys304. PCT/US2007/001685

phar macophore F3 Don2 Directionality of F2 with

respect to the backbone carbonyl of features. receptor

Lys304. Figure 38 F4 Derived fromthe side chain OH

of anti body Thr57 accepting an Acc&Ani H bond from

the side chain NH3+ of Lys304. This feature is narked
ssential. F5 Don Derived fromthe side chain NH2 of
nti body AskHeB2ermRrliaxedwith-antipedy 618Hepdble chain

ar boxyl ate of_receptor, du2 F6 Do Directionality

£ Pe o 2587 odpe Aty LB of gt R BB (REL NG )
e@mpteaéd@ntuz&amola?/ pertEQumgbqsem L Rdd@nankesECe D NoannO) was
chai,n of anti bo onat

he s r n
eSS HROT T RIS G AR IoRE phater Bl Showed five
sidigizeofahe batiybdyoinake coptaat withth@ Seteptdr. Fresel dEEdAsp31-Tyr32

ﬁ{‘ﬁg %855{; Pgé&-?’&%ﬁ? Eﬁ%sg %eo te%ﬁqféh%%aﬁ%%cm% RN s proximity

if i eacicothen Weytwereauseidde genarate dfie tvex ppamwnacdpdiote alodels
\/ ked essenti al .

[ %S&hgeh éﬁlg\g% ngﬂeéedzr S'\‘fi/léegl'L q‘%r%srsn?’??g backbone NH of

anti body Thr57 donating an H match at least 4 bond to

{he batrkiermm car bonyl of receptor Lys304.

phar macophore F3 Don2 Directionality of F2 with

[ esme:atacapmoﬁeb ef 1578 s BOapst4l 3f e8I IR comPdked Wit Sntibody pertuzumab

recepty LVSJ%A ETOUTE 038 B o e DhEtbond oG SHtSy Asns3
¢ hal n ant i bodY ThicedotG & AltbRdfréMithe s@«g%m N of Cys245.

I m
[Per“ rn%dgi cg q:%eDSSI( eH%d'gro %é:o;g}hccx?b‘ﬂt) a}:tgﬁ t'n)r/\gsin H-bond to

F"

,m a b ate—of
:@befp{:ggh%guzgéti ’l‘-%r Do?i?%“?'&?f Fgﬁ’éruﬁ; éf, bagkhope carbonyl of

Z

1 espe{et o t he—si-de Hr—ear-bexyhate TeC%pt oF

@ u293. F7 -| A48 nbr%"qﬂ © S110p 121 ARfibpRiEASEFFgonating an
(:hzljli': puerttof pntd hgd(: T\LE r:’??ne ?%kgonne'ncarqg%grrgcqﬁ,r?@,ﬁzeﬁ

0=r§ f}cc Of sigig ghain carbonyl of antibody Asn53
backbone carp acceptlrp(ﬁan bogrr\\efrom ie side chain OH of receptor Thr268.

F6 Aro Derived from the side chain phenol ring of antibody Tyr32
forming a favorable hydrophobic interaction with the pyrrolidine
ring of receptor Pro294.

F7 Acc Derived from the side chain OH of antibody Tyr32 accepting an
H-bond from the backbone carbonyl of receptor Leu295.

F8 Hyd (1.8 Angstrorh sphere): Derived from MFSS forming a favorable
hydrophobic interaction with the side chain of receptor Cys246.

F9 Don Derived from the side chain NH2 of antibedy Asn52 donating an
H-bond to the backbone carbonyl of receptor Val286.

F10 Directionality of F9 with respect to the backbone carbonyt of
Don2 receptor Val286.
F11 Derived from the side chain carboxylate of antibody Asp31
Acc&Ani | accepting an H-bond from the side chain OH of receptor Ser288.
V1 Excluded volume
6b F1 Acc Derived from the side chain OH of antibody Tyr32 accepting an
H-bond from the backbone carbonyl of receptor Leu295.
Partial match, F2 Derived from the side chain carboxylate of antibody Asp31
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F11 Derived from hydrophilic contact statistics.
feature accepts
WORDOGH8T26€ ept

r ecept or

or

of

Acc&Ani
Met 294 and/ or the
Lys303 and/or forns a salt bridge with the
side chain NH3' "~
mar ked essenti al .
fromthe side chain phenol

Thi s
an H bond fromthe backbone
si de chai n NEBYSZINT/001685
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He chain NH2 Ap9 %HF?GBHHW&%RG

jonati ng an
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espect to t
&l u293. F7 -
chai n OH of
packbone car

M6 Bond
293. F6

{Deriveld dromititkesiderhiain WPM’?@MP@HW donating an
Don2ERRE&Re BREAPPe\FABPYESS rRFeplr Val28s.

he7dcde
F9 ign
ant i bod

Cc haberivediirdyo sty s ehabf cariopgi@pértibody Asn53
h es@ripg@n qu?"%?m thegide P é’f EeC@Rior Thr268.
/. Tyr 53 d nm F?{w‘eﬁsdmar ﬁ%[mf] o the

borny1 of

receptor Tyr E9cludefl veluber i ved

hccept s

1

ecept or
Excl udéf2®

hob| C

et

was ana

rom hydrophilic contact statistics.
85 WD 2007/ 087266 PCT/ US2007/001685 Acc&Ani
hn H bond fromthe backbone NH of
and/ or t he EGHR eomptexddbwitbfthe deawysthain of @dtilwoedyaretuximab
orms a saIGZEBGQ-ng) with the side chain NH3+ of

s303. This feature is

ST uTbe VR CEXG BIRLATRIBEN EGRR FeE G BUvO: 1)

B@’hBIeI&B@ Réh Bk reaty Radn ofEnticbdp Cetudmab (éav:pmahbe 5 and SEQ

ction. Wt
according torlh

in

}yzeg

Table 21

This feature

receptor Met 294

mar ked essenti al

the side

ain
e procedure

escnbed above. Results

4

showed that, in the first set of pharmacophore models, eight residues of the
heavy chain of the antibody make contact with the receptor. These are
Tyr50_Thr57. They were used to generate the seven pharmacophore models
described below in Table 21 and Figures 36-42.

3h

Partial match,
ligand must
match at least 5
pharmacophore
features.

Figure 36

Pharmacophores of 2EXQ.pdb crystal of protein EGFr complexed with heavy chain of antibody
cetuximab
F1 Aro Derived from the side chain phenol of antibody Tyr50 forming a
favorable hydrophobic interaction with the side chain of receptor
Lys 303. This feature is marked essential.
F2 Don | Derived from the backbone NH of antibody Thr57 donating an H-
bond to the backbone carbonyl of receptor Lys304.
F3 Don2 Directionality of F2 with respect td the backbone carbony) of
receptor Lys304,
F4 Derived from the side chain OH of antibody Thr57 accepting an
Acc&Ani H-bond from the side chain NH3+ of Lys304. This feature is
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Partial matc

h,

Lys 303.

i gand nust F2 Don Derived

fromthe backbone NH of anti body Thr57 donating an H

receptor Lys

of F2 with respect to the backbone carbonyl
Lys304. Figure 41 F4 Derived from

features. re

304. ph

cept or

woradocisase | east 4 bond to the backbone car bonyPCD1S2007/001685
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the side chain OH of antibody Thr57 accepting an
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LN AHBbSH frofmth&6i8e Ebesin Ntesd df
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L3304, WRis feature is
ody Thr 57 donatmanigpdansddtialmat ch at

east 4 bond
lys304. This
pssential . f
espect to t
figure 42 F4

tres ddne
f eat ur 4

beriarm B EiBOMn H2 drasRBEPAsnSS donating an
pirasmiete tpe [3oie ehairs cangoxidete of receptor Glu293.

T
he backl

E%J@.Q@y 9‘#5%% 'ch;B@ét 'tottbfe QTe E%In%;baxylate of
one car bonyl ofrecdpatenizos. Lys3
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t 292, Thi
N‘I r ﬁ/a is
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5h F1 Aro Derived from the side chain phenol of antibody Tyr50 forming a
favorable hydrophobic interaction with the side chain of receptor
Partial match, Lys 303. This feature is marked essential.
ligand must F2 Don | Derived from the backbone NH of antibody Thr57 donating an H-
match at least 5 bond to the backbone carbonyl! of receptor Lys304.
phafrerr;?:'%;;l?ore F3 Don2 Directionality of F2 with respect to the backbone carboenyl of
Figure 38 receptor Lys304.,
F4 Derived from the side chain OH of antibody Thr57 accepting an
Acc&Ani H-bond from the side chain NH3+ of Lys304. This feature is
marked essential.
F5 Don Derived from the side chain NH2 of antibody Asn56 donating an
H-bond to the side chain carboxylate of receptor Glu293.
F6 Don2 | Directionality of F5 with respect to the side chain carboxylate of
receptor Glu293.
F7-F9 ignored
F10 Don Derived from the side chain OH of antibody Tyr 53 donating an

84




F6 Don2 Directionality of F5 with respect to the side
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wWQe@7/08R6266 PCT/ US2007/ 001685 F7 -
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F9 i gnor ePICTFLS20DDM1685
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Té’sr"@dmmaw'@i hain &4i2g8aniigody AFada donating an
2 R AHNR PR FNain GRFPOKYlRle f ReepiaBIu203.

P2 Phar macoj
conpl exed wi
=1 Don Deri Vv

t A6 Perggh
ed fro

Qyaetionaliof of &R withtseect (o deusderrbin carboxyiate of
t he si de chai n "e38P8f 4893 body

Tyr9l donati
jeceptor Asp
$ide chain ¢
\cc&Ani acce
pridge with,
eceptor Lys
1
f

eat ures.

ng7amo H

bond to the backbdmeredar bonyl of

970 DonP

ar bonyl

AT hdrdkd AT 6D sidd éhatredi ¥RMtibdd® FydsB&onating an
of anbdnb ehyie HsRBate chibg@NeF rédseptor Tyr 292.

priylg a
t hsiq&s\iqd
301.

he si de chaji n phen)
f alv

aorahle

i d_é'rip& ganJ l{yggb}qﬁc Jof‘?t'é s%gst@s Sl"mstfeature accepts
P aRRtHoRd Adm tHe@SEkbén bi'te rMet294 and/or the
b h aid I of ré@piar IO/swandedfOfmmalt bridge

| with tgehp@ieb@\gy N:bheg,geqebtphl}yﬁ.’éoaa'rhns feature is
caul onbi ¢ i nt eMPHEE 550 H 0 t he

$i de chain N

H3+Vbf

ecept or Lys304.ExPidpdrvevd8 F4 Aro

Der 1 ved fronmpthe si

de chain phenyl of antibody Trp96

10 M e T Evor abte COUL ORI e SBE ElarPneral of dntibbdy T5150 forming a
*?' de chai n c@arboxyl ak&orable hydrophobic interaction with the side chain of receptor
Partial match, Lys 303.
ligand must F2 Don | Derived from the backbone NH of antibody Thr57 donating an H-
match at least 4 bond to the backbone carbonyl of receptor Lys304.
mﬂgﬁgmm F3Don2 | Directionality of F2 with respect to the backbone carbonyl of
) receptor Lys304.
Figure 40 F4 Derived from the side chain OH of antibody Thr57 accepting an
Acc&Ani H-bond from the side chain NH3+ of Lys304. This feature is
marked essential.
F5 Don Derived from the side chain NH2 of antibody Asn56 donating an
H-bond to the side chain carboxylate of receptor Glu293.
F6 Don2 Directionality of F5 with respect to the side chain carboxylate of
receptor Giu293,
F7-F9 ignored
F10 Don | Derived from the side chain OH of antibody Tyr 63 donating an
H-bond to the backbone carbony! of receptor Tyr 292,
F11 Derived from hydrophilic contact statistics. This feature accepts
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of receptor 3 u296. F5 Don Derived fromthe backbone
NH of anti body Hi s50 donating an H bond to the side
W@ b@ises boxyl ate of receptor Asp297. F6 Der i R€riUS200Mm001685
hydrophilic contact statistics. This feature accepts
Acc&Ani an Hbond fromor fornms a salt bridge with the
side chain NH3+ of receptor Lys 303. This feature is
mar ked essential. 87 WD 2007/087266 PCT/ US2007/ 001685
F7 Aro Derived fromthe side chain phenol of antibody
Tyr91 form ng a favorabl e hydrophobic interaction with

e side chdi Accdhnir eereb{bomd frmp@@%kbowﬂimﬁmqwewet?-% and/or the
ol ume 2L THi s node

pt ﬁr ys B/ tg a salt bridge
hoth F2: Acc&Ani  and I'—"@thA'?:e %ha'ﬁ Y °§'§°%§530 15 feature is

Partial mat h ﬂallu rast+—rateh—at abl
bhar macophorle f\é es. Figure AQE’é‘L 4 VeRE Der i ved

fromthe side chal nf OH of anti body Tyr91 donating an

+ bong,t o0 tHe AaekDPRricarfRaé sigd caRGRPIDEF AASHRAP Tyr50 forming a
Parti al mat ch, F2 Defdvuebehydumhbibieingirattorokitn the sider dveinypf receptor
f Pgmjt, ;.nlggq_y Asn32 || gand must Acc&Ani “¥c¥epting an

rhisOM [O1F2f0RR N Derivad Sérh thelbatidgee MH bhantibely Thid@ donating an H-
mtauth aflieast@ajst 4 chai n Negw tofhebeekbpregariopy oBggeptor Lys304.

Pﬁﬁ?rl’?ﬁ?ﬂ? P81 lert patUl e DilsdioAsiRy JPBE Wit EbspdcOBItiid Wickioa€ carbonyi of
hai ?F‘ﬁﬁenyl of ant{body-Phe94 f or meqegtonLys304.avor abl e

Loul OI’TrbI ¢ inferpct ' O ddtrdiBe §ihéj<§1aﬁl_hﬂ4i B MNkdHy Phr57 accepting an
ecES* Ly sBadeaari Gur e 44 Hivbnd\ram Dersideetiaif NBSR ¢filgs304.

i de chain P %X.‘!o_no _c?é?&éc@:%ﬂMhJé‘w@\ainNH@J@Qnu%ody Asn56 donating an
avor abl e coul onbi c|i AtuRr@GithesdedhbiR chBexyRitet reeBmonGIu293. This
arboxyl ate | of receptor G u296 feakiie Borr{odesseatibl.-f r om

=t o =—h (== S
4

he backbone| Mgl @nbileBRMiit) braWitd Fégﬁégt dhédldethain carboxylate of
receptor Glu293.

F7-F9 ignored

F10 Don Derived from the side chain OH of antibody Tyr 53 donating an
H-bond to the backbone carbonyl of receptor Tyr 292.

F11 Derived from hydrophilic contact statistics. This feature accepts
Acc&Ani | an H-bond from the backbone NH of receptor Met294 and/or the
side chain NH3" of receptor Lys303 and/or forms a sait bridge

with the side chain NHs" of receptor Lys303. This feature is
marked essential.

V1 Excluded volume
9h F1 Aro Derived from the side chain phenol of antibody Tyr50 forming a
favorable hydrophobic interaction with the side chain of receptor
Partial match, Lys 303.
ligand must F2 Don | Derived from the backbone NH of antibody Thr57 donating an H-
match at least 4 bond to the backbone carbonyl of receptor Lys304. This feature
pharmacophore is marked essential.
features. . - - -
F3 Don2 Directionality of F2 with respect to the backbone carbony! of
receptor Lys304.
Fi 42
‘ure F4 Derived from the side chain OH of antibody Thr57 accepting an
Acc&Ani H-bond from the side chain NH3+ of Lys304.

F5 Don Derived from the side chain NH2 of antibody Asn56 donating an
H-bond to the side chain carboxylate of receptor Glu293. This
feature is marked essential.

F6 Don2 | Directionality of F5 with respect to the side chain carboxylate of
receptor Glu293.
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bond to the side chain carboxylate of receptor Asp297.
F6 Derived from hydrophilic contact statistics. This
wo e@vosRe@ccepts Acc&Ani an H-bond from or f oP@BUS2007/001685

salt bridge with the side chain NH3"' of receptor Lys
303. This feature is marked essential. F7 Aro Derived
fromthe side chain phenol of antibody Tyr9l formng a
favorabl e hydrophobic interaction with the side chain

of receptor Asp297. This feature is marked essential .

F8 Aro Derived fromthe imdazole side chain of

anti body H §567fes n|1 ng a favorabl e cootredrbi c

nteraction (WiHHJNE JeAlRFoH tRd §aednd@ oH\@ahtiboBY Tyr 53 donating an
receptor Asp297. V1| ExcHudedltowied hamebobe cafbiorg! afpadepton Tyr 292.

 he Sa.rre as JLFW(Ce be i\%a[fro rF\@drEJhiIQQQntéé s@ﬁsﬁik@d‘his feature accepts
essential . |Palckh@l | BRE®Bnd frdnife Badibisie NHSHr€da ptat Métegisdnd/or the
Y phar macoghor e f ept sideeshain $&i: WDrs20A19Y LYBIFUBGEHd/or forms a salt bridge
PCT/ US2007/ 401685 Fi guiihehesieghaimhitls gftngenion Lysdofelipure is

s 3L except| that the F1 Don_ the PICAREENR and the

3 Aro are nmarked essential. Parti &xclygyplume| i gand

st match at Teast 3 pharmacophore features.

Figure 44 7L This nodel is the sane as 3L except that

he F1 Don, EGFe cBiplsredith thedlightectirndrantikodipeetugimab
pssenti al . (2BQ.pdb)match, |igand nust match at | east

i phar nacophor e .
The crystal (2EXQ.pdb) of protein EGFR (SEQ 1D NO: 1) complexed with

the light chain of antibody Cetuximab (SEQ ID NO: 5 and SEQ ID NO:6) was
analyzed according to the procedures described above. Results showed that, in
the first set of pharmacophore models, nine residues of the light chain of the
antibody make contact with the receptor. These are Asn32_11e33_Gly34,
Tyr49_His50_Gly51, Tyr91, Phe94, and Trp96. They were used to generate the
six pharmacophore models described below in Table 22 and Figures 43-44.

Table 22
Pharmacophores of 2EXQ.pdb crystal of protein EGFr complexed with light chain of antibody
cetuximab
1L - F1 Don Derived from the side chain OH of antibody Tyr91 donating an
H-bond to the backbone carbonyl of receptor Asp297.
Partial match, F2 Derived from the side chain carbonyl of antibody Asn32
ligand must Acc&Ani accepting an H-bond from or forming a sait bridge with the side
match at least 4 chain NH;" of receptor Lys 301.
phafren:txl::l%p;hore F3 Aro Derived from the side chain phenyl of antibody Phe94 forming a
: favorable coulombic interaction with the side chain NH3+ of
receptor Lys304.
Figure 43

F4 Aro Derived from the side chain phenyl of antibody Trp96 forming a
favorable coulombic interaction with the side chain carboxylate
of receptor Glu296.

F5 Don | Derived from the backbone NH of antibody His50 donating an H-
bond to the side chain carboxylate of receptor Asp297.

F6 Derived from hydrophilic contact statistics. This feature accepts
Acc&Ani an H-bond from or forms a salt bridge with the side chain NH,"
of receptor Lys 303. This feature is marked essential.

87



features. Figure 44 [0270] Using the above descri bed
nmet hodol ogy, one can generate pharmacophore nodel s

wo oro7a8R2e6 i ety of protein targets (crystalizedP@i/UB2007/001685
ligand) including, but not imted to: Foot and Muth
D sease (1QCC. pdb); Angiotensin 11 5 (1CKO. pdb,
3CKO. pdb, 2CKO. pdb); ErbB2 conpl exed with pertuzunab
antibody (1 L71.pdb, 1 S78.pdb, 2GJJ. pdb); Flu
Aggl utinin (1 DNO pdb, 1 OSP.pdb); Flu Hermagglutinin
(1EC8. pdb, 1 COFU. pdb, 2VIR pdb, 2VIS.pdb, 2VIT.pdb, 1

KEN. pdb, 1 RR@zped,| Dehitellfpsine ddertnbinpadnol df ahffddpTid 1 forming a
FI u Neur ani rji dase (N@Pr@)’@Ukﬂropl!mwnbcﬁstlonl“mm chain of receptor
1NMC. pdb, 1NMA. pd Reh, 2AFQ pdh

1NCB. pdb, 1 |[NCGripdbj 2AEP. pdb) ; Garaudedveurher on

HUZAF. pdb, |T T3F. pdb, 1 B2Wpdb, 1 B4J. pdb,

Z P e Ani and

1 FVC lpdb) a ﬁén ﬁ(ﬁ baigp\ |]ar kQ Ssse ial.
A. pdb, L UM pdb); H V1 Protease (1

pP%ag o) at°i[ 7.pdb, {1 MF2. pdb, 2HRP.pdb, 1 SVZ. pdb);
H Vich afleYgESie Transpri ptase (2HM . pdb, 15 1J50. pdb,
bBa¥mpetiphork N6Q pdb, | | HYS. pdb, | COR. pdb, 1 HYS. pdb,

| RO &apues: TO4. pdb} 2HRP. pdb); Rhinovirus (1FOR. pdb,
I RVF. pdb, 1BBD. pdb, | 1A3R pdb, 89 WD 2007/ 087266
PCTFig®2307/ 001685 A6T. pdb): platelet fibrinogen

ecept or (1TXV pdb, | I TY3. pdb, 1TY5. pdb, 1TY6. pdb,

J\/-Ii:-(Y;I pg 10 , Ja quyég) %&%}’cﬁ-ﬁﬁ%f% %&é{gﬁgﬁ\%ﬁgyﬂk donzag?ng an

00, et' mCpnplExeg Wi N J.vuv v Aen
L\/%%fﬁaﬁ?h ' ﬁg‘f&%m 3% Bbtug{f]# th d E@Rtsffzmb )i mﬁth?azsude

b mktohlMepd ) . pdb, 1 UJS. ﬁ“ﬁfh)NH Veﬁec\é!b of Eﬁ-tﬁoan

- abérorcapborp | C‘A B ord¥tro [oJely) Pheod f '
 Fedeqiues. 1 XN%. | e R ey B oneps orming
B20- 4 (2FJH.jpdb, 2FJF. pdb, 2FJG pdbecejbEEZHcsinlb

1TZFiogess 1 LI'étz:”Arpd D Delw@"om REBYe =N ’P%Y bl Bbcdy PRGSforming a
( 2DD8. pdb, 2(G75. pdb) ; faldrdpR: coblomeia Seréctio pél Bide chain carboxylate

1RIL. pdb); H V GP12( (1ACY. pdb, 1 fFfSQ:EpfdbGluagﬁCEM pdb,

10 1GON. p db, [ I F%l)ﬂ p jrBaeriv]a@‘rérvn Fi’rdatbacWNQ @bantibd%@?—iisﬁd Bonating an H-
| RZ8. pdb, 1RZF. pdb, | 1 BGtpthe sidd chddl ¢ardoxiRatd opalgptor Asp297.

| RZK. pdb, | L. péjb, IDMM fFH;'rphyd d%q{%ct stazgfég ﬁgbeature accepts
2F5A. pdb) ; H YcédR4il | ( 3nTd-Gofatiym a}le p &k briide WittpElB side chain NH,*

1U92. pdb, 1 |U93. pdb| 1 WIEecertty Lyd 303 Fhipttbturelis/8brkedipssertial.

U8J. pdb, 1 UBKe#alh, | | biRedoretn thd skl Edapitdhendl ol hlivgasl yro1 forming a
PJBL. pdb, 1 UBM pdb, | TavoisNepeldypphbbi8 thtgpatition BFBH; sidd/gein of receptor
15 Nile Virus (as deéfined i ASRIS7PRisdpRturjsEnarisgpssqqial.

2006/ 0115837) ; Favixb alf iDeerive@dBiohwtols ifidalkélé side eaunal astdpdy( Hiss0 forming
defined in Acta Cryseddvorglezpiprabi¢ DEHRYon m@;elcalt)oxylate side chain

of receptor Asp297
V1 Excluded volume
5L This model is the same as 3L except that the F1 Don is marked
essential.
Partial match,
ligand must
match at least 4
pharmacophore
features.

88




2054 -

2057) ;

I YY9. pdb, 2EXP. pdb,
WOKIYIEAND SCORI NG [ 0271] The conpounds sel erCEUSI007/001685

docking to the target protein were

and EGFR (1181. pdb, 118K pdb, 1YY8. pdb,

2EXQ pdb) . EXAMPLE 5: LI GAND

20 those whi ch

were found to align to the pharmacophore nodel s

generated in
4) .

t he

These conpounds were obtained in

MOE nodel i ng software (see Exanple

MCOE dat abase

format fromthe ZI NC dat abase (see Irwin and Shoi chet

2005) 1 Ch

em | nf

bdel 45 177-182)  The

B- di_nensi on
%t en

a!l at om

toas

c coordi nates of these conpounds
ructure data format (*.sdf) file

ISi ng the ex

port 25

conrmand i n the MOE dat abase w ndow

Mt hoyt addi
odul e of My

ng hydr
estro m
next em

DIEAR mokibl %/tRé sahtlasldl GREQPhSIhE MEDB®@, the F2
bdel i NGAca@Ai and tee F§ SolurocibiRgeesstiltial,

pl oyed to prepare the conpounds for

10

15

WParM}navgﬁs
10 GigbAGmust Ne
| oraivhtat igast Ag

*.sdf tile was converted into Maestro
Li gPrep. Hydrogens were then added and
QRYAERSEP %TG groups heutralized. lonization 90 WO
20075754 PCT/ US2007/ 001685 states were generated
for the Ilgands at 7.0 +/- 1.0 pHunits. After this,
{ aufBHE*E wey e generated when necessary, alternate
(W

hiralities were geher at ed_. _and low energy r ng
conf ornmers were progduced. This was fol |l owed by

femovizng any probl ¢mathisGnoabiiditb BineSastdlbxdpeihghtne F1 Don, the F2
inimzing.the resulting |Acgganigndtse RgD& Mh oo deslential.
obbMEImeadgiDdul e. Fimally a Maestro file (*.mae) was
|lbhm:rrnmsft t he Iigainds whi ch were now ready for
mé;'eaﬁl‘*l of these steps were automated via a

pt suppliied by Schrodi nger, LLC. [0273] The
oI I oW ng descri besl protein preparation. First a
rotr:elure4\QIaS imported into Maestro in PDB format.

nanc wek-e added. _and anv. . errore 10 such_as
aHo—ai—eHH-ofs—u—stHeh—as

[ ncon‘pl ete resi aa;;“v\ere repai red. The protein
truct iPd70hs Wsirg thedabaverdesstibed maikodeidgy sfneceasy generate

ﬁé&%@%@r@ﬁ%‘é’ﬁ?% \}ég %5’ ﬁo{eﬂﬁ t47BER (c f{ﬁuze@%h ligand)

ofactors as n S an

etugting. et @ohlipited & quff aﬁéé@ébﬁiseaﬁﬁ’eﬁgﬁ?ﬂ@m@) dingiotensin i

pCKIEhabMBAORE. QCR'S @.@)dz &ﬁﬂgeké@wa %Yﬁ.zbhaw ahtibody
It her the Thr Tyrl

ri02- AsplO 4-d
(1L peh. @;@Qd%zggﬁsebw?ﬁsm QB e e pad); Fiu
%htﬂg@’dthlm(MSbUB ﬂ@:l.lgﬁ)b 221& n@boggﬁbdsez\g:gmdnﬁs
BERFBMS. ek Gincbn T meBs sk L RER AREL S PuiEiraginicase

(K01 ombpmwmm 1<NMBI]:eibI.  YICL pelb, 1MEIACEdH, EINGA. pbe

ANl B, 24 R, (NG Pl ofhe G, 2per Py, BRgl Rproron

170N
(I oA odbi hT&F .ipdb, 182Wspdh, s1Ba). pdko 13 Oﬁmuibé.ritlERZ complexed with

Herceptin (1N8Z.pdb, 1FVC.pdb); Neisseria Meningitidis (1 MNU.pdb,
1MPA.pdb, 2MPA .pdb, 1UWX.pdb); HIV1 Protease (1JP5.pdb, 1CL7.pdb,
1MF2.pdb, 2HRP.pdb, 1SVZ.pdb), HIV-1 Reverse Transcriptase (2HMI.pdb,
1J50.pdb, 1N5Y.pdb, 1N6Q.pdb, 1HYS.pdb, 1COR.pdb, 1HYS.pdb, 1R08.pdb,

1T04.pdb, 2HRP.pdb); Rhinovirus (1FOR.pdb, 1RVF.pdb, 1BBD.pdb, 1A3R.pdb,
89




20 preparation and refinenent. The preparation
conponent added hydrogens and neutralized side chains

W0 ba@/0sm2es not cl ose to the binding site and doP@DUS2007/001685

10

15

20 .

25

participate in salt bridges. The refinenment conmponent
performed a restrained mnimzation of the
co-crystallized conplex which reoriented side-chain
hydr.oxyl groups and alleviated potential steric

cl ashes. 25 [0274] The foll ow ng descri bes receptor
grid generation. Gide searches for favorable

I1lET 5t plaselbiEibrz@gen neceptomdiTXM. pafarid isp@a (1 Te65- Bk

a ecept L.ecul | i

Srolsedth o v Rae Spn T Bisdochleblie (MPEIUS AR A8,

byMBE Wby TG s (tE AN tpsibofl EAXaid; ThremaaraiptinycamRiered with
ngdi coul i - , ¥ GaNSdb,

O A R R S s

1 Agandpdts, t 1 PShrdipriddSi pab)l Yion Méllenbrapd flagfprtqqgﬂplexed with

r . T by VEBGF

P icail, SAcie DS b, ke ageoRpnia vo

DAOTPIO8T B 20 L2048 1.pdb12BE PR iG PAD WREZH RGP, 1T2Epdb,

[ FE2818b; 18 pkib P WoNRIrUBAISARS |(20RE. ddb, RIBT 5qsdi); Lyme

;g‘iééﬁé“d%pgééwé’?ﬁeé‘éf? e T ERGERA8) 1P 4Befyt Gpn pe

D@ ok eiC1188b, M1 ped, umdZipabl hRZpIpeiben RZ8qudd, nRZF.pdb,

826 oo, R e 17 8 B pobi VBB s iR gl 464 B8,

igﬁss.bas,gzmwepmdvacwmﬁm@pubgahm.auonﬂmp, b92.pdb,

cont al ne this X I i n

058 981 3s s R RLBEFOBYBE6, OBRLES) Moo

1 et sub, pPeydopdty St mdb, wilghbotbt Hé&N.nﬂanUBg.mtg_z%SB); West

027 To use.d i de, ¥ i .

it e oo PR AP TG, B 35891 e

O (Bihyolotaialeredacipse) Gspiadinedin Atk Gristalperaphia (200, D60(11)

19,620 U EGERY fligKi ' b, t2ESKP. pdb,

20557 2087 b Aty R 1 LRl B YNt TR P pd

i| 2EXQ.pdigland. The conbi nati on of position and

grientation of a ligand relative to the receptor,

along with its conformation in flexible docking, 1is

nef er r gotaveLaS: icangDOTKNEsAVD SCORINGCKI Ng runs are
done using the flexible dockin

g node. The |igand .
poses tlhat 1@ iThe gemeeundssseRaad fefrdnmsingdodbe ig%fgeb?mi%” were
Nyl Y &Fi:cﬁ%ergitf{;]&ﬁ] f At toqN& bHafRaddphoré BitiéisSgenerated in the

ijnteraction w e receptor. Tﬂe initial filtersbt ined in

t| A4PEtrnedelingtsofivare (sess Ex#arle 4ah Besd CPHBOHRTS WELP cbtaine

3 %bESda‘iélSé‘set f@ﬂﬂa?it*@m tﬁté ke datmaﬁee(l&eeﬂrg\vigtay\dcﬁhoichet (2005) J
I gand-receptor_ inter ons using a grid:based.

T R e
%ln{dmuahss&@e vriferttbe sthgturietdata foriatlf*.sdf it wsing the export

val uati on an | ation . nto

frispns RSO pniaes Py MRy AR BBLT

ener gy. . Fi.nal ' ' ' BB it

dner o7 - DF Libed SohIaR EptieRg ipbéoiholing softwere

pir(8phicaliragey LLC, NY, NY) was next employed to prepare the compounds for

docking. The *.sdf file was converted into Maestro format using LigPrep.

Hydrogens were then added and any charged groups neutralized. lonization
90
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G ideScore nulti-ligand scoring function is used to
score the poses. If AideScore was selected as the

wa@eariosmyed uncti on, a conposite Enpdel score i sPCTER2007/001685

used to rank the poses of each ligand and to sel ect
the poses to be reported to the user. 25 Enodel

conbi nes @ ideScore, the nonbonded interaction energy,
and, for flexible docking, the excess internal energy
of the generated |igand conformation. Conformationa
flexibility is handled in dide by an extensive

Ghates wmélg@nafated; éarrtbé ligandgrent.@ d/b Y. 0pHh it sAfter this,
3cr een that r ap

BHCTISRMNER ge {?é%d Whemnrégggsc‘a NSitrh éhlrﬁhtlees were generated

as contornmations t
| atblowesTgggy ring coaformeds wg@pe@upgﬁd&ls gwas\fg/lowed by removing

2007/ Oﬁlé%rﬁﬁnc qsq{{( H%Q%ﬁ%%f&fwn&%ﬁé thENRsBRinG!I8Ads using

runs o e wer e as
fmacmmae@sowaua wodls. Fiaahly erMaesita %Jedr BERVES Yiitign of the

Si?ﬂ%pdg gvl‘ﬂ&pﬁltal'é)ﬁ?waéa&ﬂfﬁ# d ocmg KRdl ofifrieR@ steps were automated via

or mat 1 ona exl b ﬂa/ oses per ligand for
tanpyihahtsiceipt sypnied by S@updingee Lkbpt (default). Scoring

WM ndow for keeping initial Ses Was

def aUW373]Be§—F‘ ﬁ@m&Qgsg&eq qrat‘frqaplfe&ar%f%\ gﬁ"é}% ?roteln was
WHbdﬂeEahtdmaéaﬁ% ¥EPDB fbdgéﬁwyg)oge‘?srwer’eeactdwrag}d any errors
M onim zation, .a distance en t n
R
;]lbadrheﬁalt ioAs apd co%td:@OChé@eﬁseaﬂdtai))m tYhes Iweganat for metal ions

,%nq 8?\‘9 n%?I'ST(;) %g%\%ﬁag/g S'ch? 3 R:!(era %fng f?#rf’? h%P%asﬂKler% adjusted
i alesessaaly.i The blhdg@rﬁﬁel\@asad@wﬂweldibmﬁkmalt e Hgangbdo1 YY9 it
D; 13@[ Pl ?ﬁﬁ'o@dwh’o? T%o 02TRLS d@?gﬂgﬂeeiuq 0BigFicly54-Gly55-

[ exi nstraints simlarit wer e
NABNSR-Fr5 PAspss wacﬁsgémmlbqgwh@ Mapsige (Cligalt $he program

Hg%ghﬁ%shthg BriEidcorTif ?fc‘c@g figdid §ﬂ§ 'éJP&w& Bato Rﬁ§§tﬁ)nﬁ ®ox which
ea I'e were con

or mat i onal y di stinct, gﬁ) Si £ th
rartieseviss the Hefebbsetting Wittt GantroiehQf grioand dt dhe center of the

“82 ?ﬁ@ﬁ@ﬁ&va@fthé bt Site' R Bha\Rihdel tﬁ (b%r diﬁﬂl:ed 1%he protein

b

D e A

Fispavstiditadd F@ﬁﬁh‘\eﬁﬂ €T WpWﬁlOM@W@hthﬂded hydrogens and
Pedraiad B9e Cornaare oLAast fol e Pedrg ed b gt
rbg(rjtldﬂae% rabalbbfi ﬁgeﬂs Therrgfndroent doenpaeit pepfotre_ﬁd adpstrained
sed to direct the c earch. I -
e SR The S ad B B Pa 388 R I §ldeRain hydroxy
Cgrbupshandhallebiatet\patentiahsteriaclasbasener gy  score (CvdW

hat was formulated to avoid overly rewarding .
har ge-loRarge Thefopwing dessrines ferepiarritkgensration. Glide

g@é%e@'f@@ﬂa@oé@% Q\‘té’r‘éh@dr@ BwReh rﬁrﬁrcﬂ%bt‘éﬂ@anﬁhh&ecules and a

core was inten be nore suitable for co

heceiteiomaEcate IUﬁPF'FSé% peteingiThe shape appd’éﬂ’&‘%mgg é’ﬁ"]e receptor
Bfe réprketied AP gHd by delerdhalifrémisetast fidlds RitRIdig hydrogen

bonding, coulombic (i. e., charge-charge) interactions hydrophobic interactions,

—_—

Pl o S — B P—

~ = (N0 Ot /N

and steric clashes of the ligand with the protein. In the first step the receptor

must be defined. This was done by picking the ligand. The unpicked part of the
91




25 the final data work-up, one can conbine the
conputed A ideScore and "nodified" Coul onb-van der

woal B8 R6Or e val ues to give a conposite score PORUS200A001685
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15

20

25

30

hel p i mprove enrichment factors in database screening
applications. The mathematical formof the dide

score is: [0278] GScore = 0.065*EvdW + 0. 130*Coul +

Li po + Hoond + Metal + 30 BuryP + RotB + Site 93 WO
2007/ 087266 PCT/ US2007/001685 [0279] where EvdWi s

van der Waals energy (calculated with reduced net

| Rl tuehRag Bfe AtegtopUPse gdrtt Was pst inchalegas the gad cakkulation

B ueab RS FeningiB of 27 Pfini inaf® Yo b he
:haug%iaq au?ggmfgge r%ﬁdmorf\pas_sra_bt iobladge trm_Jpnesagt daxtkingsruns.
FhR%Hs PR 8, QAP BAEL MRt B8t B Htonciing box. i
ist the doixidessiibedBoone asd althof thedigagdratbmsdnugl eegontained in this
gs&mgﬁg rhdbrdhd EEAGRINK wati 8L BLoB0LPRRARlGe E!??é

pend accep tor are neutra
)peaqss;orm ecering fuantion herf@trmﬁebeti@' mﬂmug msecnorﬁtrﬁmt%ur e

tharged); netal is the netal- bindin erm ieon

nt er adPRBRE vhA Yeelidmieach digepe ohust m@%d”h"e the
Feée'?ﬁor]fga? ol ﬁabréiﬁ@h%e' rloleBfie 398., I%rrﬁ‘b@nﬂah@ a cofactor. Glide
hbosi ti ve preference for anionic '

ReN baddn in ffg'?' ﬁéﬂ%?'ea%kg"@ medegtge gt wteff@#'eﬂ'é%gﬁ*%erates
biaﬁiroe@\%gg%stcBL&aéB |h§uttl|@;%ndp$fﬁ§|cbmbferOhtdf |p©§ltlﬂﬁ|aﬁilﬂ orientation
0 or ezi
 Bha0eand sty o e Ry Fisr @ FoRRpmaieg 1deble docking,
id @férmubmras@ﬁgmdsyedm geagb%) ndisrege dane cSmismgrtha flexible docking
i.c_region war
HiBhTRE GatE Prot PRE CUAKBRERlee Odks OFeltng st 0lna
htarancyndahﬁitem/amtsawamme |‘glaed ‘séadraclite \Mttbrtbe mmwtor The initial
I
880 p0ti5E spal 13 o B R AL RRIIBHA) Bld ¥nd xamine the
compleménidfity dfdigapdiracemiesintaractiaristusing argsicrkasedznelgod.
t I
%@Pé‘ﬁ‘%g%% M%@W%&%@%ﬁ ?ntérgﬂg%ar]s&a a%gishéa elﬂéonthm which
mvpmewyabatlap @ngnimpizpliorsgba god aperpdmatian & thed@BLS-AA
ﬁbﬂggﬁdét?@d%%cegmr%te%ﬁo#éﬁ&g?@ngﬁﬁ%ﬁ'gg@ ishen carried out

at abase of” conforners for screeni
19058 @neraerinimizsd pasRs Bydgfayglt, p%fg’rﬁﬂmﬁﬁérpéogf@éﬁ%

| HlRkskaemlti-NgWd RBAAE Yurfclibh & tRIStonstdre BR: poses. If GlideScore
enerated. The Confornati on Irrgort

s 10 PG AFOTd BNGRY & CHPbese FEOUEhF e en used to
Rélﬁik ﬂ@’kﬁfs@b&ﬂ eadh ligapand esselag tiod pbsktﬁs toosd poeted to the user.
B BT GRS e Py B eGP nisTarR -Gy cond. for lexile
elatkingstherexeas$ intemiabenérgl of tiiegerdraied ligaddtdoefarmation.
%oom%rrrﬁa(i%naf ﬁé)%ilit?:% Waﬂél'ed Tnj;' b%d%%l ér1h§>'&ensive conformational

search, augmented by a heuristic screen that rapidly eliminates unsuitable

—h Q) —h — —h —~ (a v (n —

N O < NV T O —'r\zﬁ

{®)

conformations, such as conformations that have long-range internal hydrogen
bonds.
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conpared with the query and those
nol ecul es/ conformations that matched the query within

w0 b@7g8x2en t ol erance were saved as hits. 94 WIPCT/US2007/001685
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30

2007/ 087266 PCT/ US2007/001685 EGFR [02x1] Anal ysis of

conpounds from the ZI NC dat abase agai nst the

phar macophores identified fromthe 1YY9. pdb crystal of

protein EGFR (SEQ ID NO 1) conplexed with anti body

Cetuximab (SEQ ID NO 5 and SEQ ID NO 6) (see e.g.,

Exanpl e 4; Table 17) identified 183 simlar conpounds.
hose BHozwepoThesenags wedliy tlezidackdng dinmofttbistdrample were as

@ﬁ’lﬁ’gg 383%%S§’%%|§g$? gﬁ%&g%&g@g@ﬁgk&ﬁgc@? ﬁmctl?n was used.

Peckgn asiegtcedfarmatiataldlexBility 108 rzsezm@#gm erathg e‘!ltlal Glide

358 e Bl 90 GBS o o PR FBARESAR 1000

(deda0t)48asi880DAcses@ER 1igangd 4xr3Be eppr&EHRIMIZftio B Wassherd

Qfe]fa by as%%ﬂ%@r@@g.%%ﬁi&dééewdlel%ctnc constant

482 ﬂ%@s Qeedﬂygmwpem number aofjgenjugate grasiient stegswas 100

Fi:lé?§ults§81'€!e ﬁ% &hd ﬁ!&'v&é’s mezwwg&IQMhL 120 atoms and/or >
54 aspb8 71 NCOI824860 ADA- EGFR 3644 - 9

2} 195is pnds w7 Mok RRseaadeEn AN G GRS 1§95t Igand

1 B&ﬁggh hagtiaf %ﬁa 380. 1$W&eZ§bW6&©9TﬁB4na£%ﬁé to mimic

; [%:epf:eé-_fﬁx 5I|t %nstﬁr%gggg-s?r% 5r| g zfvegg LWS@%&%“‘I Coulomb
"&MQMBB&M%%MEGQB > ﬁoaﬁﬁﬁﬁeje@ﬂad? g2bensure that poses for each

) .
& tlecu € rg %ggformat?’ onal&“d“ s%n%t, poses with RMS deviation < 0.5 and/or

I

N

PS

maximum atomic displacement of 1.3 Angstroms were discarded.

[02771 The following describes Glide Scoring. The choice of best-
docked structure for each ligand was made using a model energy score
(Emodel) that combines the energy grid score, the binding affinity predicted by
GlideScore, and (for flexible docking) the internal strain energy for the model
potential used to direct the conformational-search algorithm. Glide also
computed a specially constructed Coulomb-van der Waals interaction-energy
score (CvdW) that was formulated to avoid overly rewarding charge-charge
interactions at the expense of charge-dipole and dipole-dipole interactions. This
score was intended to be more suitable for comparing the binding affinities of
different ligands than is the “raw” Coulomb-van der Waals interaction energy. In
the final data work-up, one can combine the computed GlideScore and
“modified” Coulomb-van der Waals score values to give a composite score that
can help improve enrichment factors in database screening applications. The
mathematical form of the Glide score is:

[0278] GScore = 0.065*EvdW + 0.130*Coul + Lipo + Hbond + Metal +
BuryP + RotB + Site
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Z1 N0004825941 AD4- EGFR -6.28522 -42.9355
23_thr100_gl ul05 1132 round 2 ZI NGQD4124337 AD4- EGFR

W0 800284866 31. 6679 1_g$y54_asp58 1027 95 WD 200CT/08ARGH1685

10

15

20

25

PCT/ US2007/ 001685 ZI NCO1011300 AD4- EGFR -6. 21569
-29.4831 22 _thr100_glulO5 1109 round 2 Simlar to

AD4- EGFR -6.14168 -47.3274 Sinmlarity to

ZI NCO6257849 1165 1 thr100_gtul05 Z1N000062419 AD4-

EG-FR - 6. 04072 -40.5308 21_gly54 asp58 1108

ZI NCO4123287 AD4- EGFR -5.90937 -49.9531

193 glybd2asp5&hetd ESdALNOGDIAER XE BalsBhergieRicubated avii® reduced

v e e e

\Brd gESRRINIGTI)E 686! isqhe ZrrGomb ehetdyo(cglaylated withagduced net

TSl (0 2o AP R ol Shafbgp g oy mbydls cthodierds, anc

ﬂgg@vem't&s@)sglpomeyme P QU FOBYRICS I el fayosahle ydrophobic
| g2 BEha s e Rhoed OB NRR AR DM BffERenty

32.9549 22 thr tulO ZI NCO4706
ABgighEzSF FOMBoDeYs that Jepend g z@efnﬁrﬂmd@wmi Zogpplgr are neutral,

CLNALSOBRBAnd W offeh R ¢ I\%@ag%rb@ﬂh 3@3&1&%@:) metal |s the metal-
21 thr100 %| ul0s5 1124 Zi 550733 AD4 R -

{ BldinggsnT (PRl bp Injeigeaens 0 8B TS5 P S PO AGES MeBic T the
1 hetli@etal cha@etR e dpd Prdteip_ig puditbe, the preference for anionic ligands

is included; if the net charge is zero, the preference is suppressed); BuryP is the

n

l\ 1

'

penalty for buried polar groups; RotB is the penalty for freezing rotatable bonds;
and Site is polar interactions in the active site (polar but non-hydrogen-bonding

atoms in a hydrophobic region are rewarded).

[0280] The following describes generation of the virtual compound
library that was screened. The lead-like compounds from a free, virtual database
of commercially available compounds was downloaded in structure data format
(sdf, Molecular Design Limited) from the ZINC database (Irwin and Shoichet
(2005) J. Chem. Inf. Model. 45(1), 177-182). The lead-like database is
comprised of approximately 830,000 compounds divided into 33 segments. This
was used to generate the database of conformers for screening by MOE.
Hydrogens were then added. For a pharmacophore search, a database of low
energy conformers must be generated. The Conformation Import command was
applied to the sdf file above. After the conformers were generated,
preprocessing of the conformer database was applied. This step, called feature
annotation, determined the types of pharmacophore features in each
molecule/conformation and their geometrical relationships. This was then
compared with the query and those molecules/conformations that matched the
query within the given tolerance were saved as hits.

94



1010 ZI NCCR324099 AD4- EGFR -5.1848 -28.3449 2
thrl 00 _gtul05 1060 ZI NCOR972737 AD4- EGFR -5. 14851
WO 200754586 22_t hr 100_91u105 1121 ZI NC02182988 BOHUSHEEHRI6SS
-5.09654 -29.76 11_gly54_asp58 1016 Z1N000255042 AD4-
EGFR - 5. 08696 -34.0888 10 _t hr100_gl u105 1017
ZI NCOR666610 AD4- EGFR - 5. 08543 -32. 1631
10_thr100_gtul05 1018 ZI NCO4248154 AD4- EGFR -5.01311
-37.7306 22 thr100_gl ul0o5 96 WD 2007/ 087266
PCT/ US2007/ 001685 1141 ZI NCO4625685 AD4- EGFR
| 4. 99755 - A9GPR94 21 _gly54 asp58 1147 Similar to AD4-
FGFR -4.91 -50.2 1_gly54_asp58  ZI NCQ4687278 1167
Si i | aroz@JADAnalyssmfmnwund$ fr@nlthg ZINg dajebgse against the

@Wgﬂ&%é&é&.féﬁrﬂdm hé QY PBabEeal & prédteid EGER (SEQ ID

t NCD4637278 1171 1 5
MY 15 comiplonad Wit Rmihodly Aae e ap @qﬁplﬁ?\; 25 Bad sEQ 1D NO:6)

Qé&@%‘lg @Z&ﬂé&&é&ém&&mﬁ&a 188 f§lrthr doPnpRhdsERGe
4. 320 -39.5498 Sinmlarit g é 0148428 . 1150th d
Lccgpygqnqi%\ﬁsga @q{yqeéiraqq?rg ckAngb@n Zﬁoqu methods
Nidd drideltabole. E%mb@ﬁ%&ﬁgﬁoﬂ% dockingland searpigBtests are
S5l mi | ar to7_|Alg4!Ifala GFR -3.83555 -33.6026 Simlarity to

ﬁﬁﬁé@ﬂ‘f@s‘? 1 thr100 glul05 Sinilar to AD4-
FGFR - al 8.5 Simlarity to ZI N C)342589 1169 1
1g 1y5: % Sinlar to AD4- EGFR -3.51745 -50.5481 1
hr *Zﬁe%' SRS A[D'4 ! rget DLf,':jscoji'(g)t E_model Pharmacophore
# model
ZINC04342589 AD4- | EGFR | -7.51718 | -36.7811 1_gly54_asp58
1020
ZINC00148428 AD4- | EGFR | -7.34233 | -37.5868 1_gly54_asp58
1021
ZINC04649255 AD4- | EGFR | -7.13496 | -41.4482 23_gly54_asp58
1178
ZINC00073705 AD4- | EGFR -6.9552 | -43.1905 23_gly54 asp58
1142
Similar to AD4- | EGFR -6.83 -38.3 Similarity -
ZINC04342589 1175 1_gly54_asp58
ZINC04824860 AD4- | EGFR | -6.73644 | -42.2379 1_gly54_asp58
1022
ZINC04651153 AD4- | EGFR | -6.69071 | -38.8887 1_gly54_asp58
1070
ZINC00528869 AD4- | EGFR | -6.54409 | -45.9287 23_gly54 asps58
1176
ZINC04687278 AD4- | EGFR -6.4093 | -51.0833 1_glyb4_asp58
1025
ZINC00459879 AD4. | EGFR | -6.33665 | -42.7825 23 _thr100_glu105-
1133 round 2
ZINC004825941 AD4- | EGFR | -6.28522 | -42.9355 23_thr100_glu105-
1132 round 2
ZINC04124337 AD4- } EGFR -6.2615 | -31.6679 1_gly54_asp58
1027
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[ 0282] Docki ng of conpound AD4-1009 to EGFR i s
in Figure 49. Docking of

depi ct ed,

for
W@ oooposTee AD4-1 010 to EGFR is depicted,

exa

npl e,

for PXEDPI0E7/001685

in Figure 48. Docking of conmpound AD4-1016 to EGFR i s
in Figure 50. Docking of
conpound AD4- 1017 to EGFR i s depicted,

in Figure 51. Docking of conpound AD4-1018 to EGFR i s

depi ct ed,

for 5 exanpl e,

for exanpl e,

depicted, for exanple, in Figure 52. Docking of
compound AD4- 1025 to EGFR is depicted, for 97 WD
OO0 0S 1260 | PCADAI288FR00BGAGey ¢xzmgBse,| | 22 Firglir guns:
Docki ng of ¢oppwand AD4-[1038 to|EGFR i 9 depi ¢ewd?2 for
exanple, in|Figurel 47. VEGE [0283] Anglysis of
Conpeiiards f 1 ofmbhe| EGRR et B0 ¢ -4iG387ASt "t héSimilarity to
D ARNGPEREGBHO ek T1&8eht i fi e from fhe 1 CZ8. pb" L3O '9P
pf protein VEGF (SEQ ID b NO 2) conpl exed vvlth
anti-bod\v narf L Z L HY R (seel-Bxarsd 4 == |c
L 2EN089674 19 ¢ ﬁ?‘* p &5 6s ose%“c??? beﬁo'iﬁg’gv e 'Pf?‘LP freg
"nnmmmdc inc nt-t hoes A—TFable—24 Gu %%
\EINCogEaReP Rl 5& SR | 18| AL of reRbSNBIE
nueri es desdr | Resultilng—datal-was—ar ran“n
L EIN0a147550 ) APde| SE5Re| “BBRI4 3 BB6% oo tkiii0%e '\ﬁ
sel ect ed baded 191%01 having a g -dcore of -5-0-{6r
zeacen 32689 i | uae) | FAFR 7rm3'8§ﬁ1mb4 BN aepss
having a g |s¢di*® &£ - 4 9156) td represent a conpound —
| devtaziiorad? Usi ngp4p hEQRRC OphoIoss Gma1.24230| e 24hr290giH105
AD4# target |G| 984 e E_nodel Pharlmacophole nndel
7INGEXE80886 Adbe- VEGER b .-B4410231-484273n| 20136ly54_aspS8
71 NCO4618722 ADA3Y VEGE -5%. 7582 -[21.61 2h 2025
7INE3027462 Aldba- VEGFR $.-684424-1396.867174N 200954 _asp58
Z1N000394756 AD430 VEGF -5.502 -31.2 10b| 2018
)4 48481 Aldhy. VEGrR 5.-400072440.-65%320p  20&1100_giu105
41 NCOA813342 ADds7 YEGF -5. 3473 -|31.7 3n| 2026
ZINC02821322 AD4- | EGFR | -5.43675 | -32.9548 |  22_thr100_glu105
1139
ZINC04706675 AD4- | EGFR | -5.26581 | -39.7123 22_thr100_glu105
1123
ZINC02998684 AD4- | EGFR | -5.2081 | -34.3632 21_thr100_glu105
1124
ZINC02550733 AD4- | EGFR | -5.1875 | -35.4196 1_thr100_glu105
1009
ZINC000234700 | | AD4- | EGFR | -5.18527 | -36.6651 2_thr100_glu105
1010
ZINC02324099 AD4- | EGFR | -5.1848 | -28.3449 2_thr100_glu105
1060
ZINC02972737 AD4- | EGFR | -5.14851 | -31.5451 22_thr100_giu105
1121
ZINC02182088 AD4- | EGFR | -5.00654 | -20.76 11_gly54_asp58
1016
ZINC00255042 AD4- | EGFR | -5.08696 | -34.0888 10_thr100_glu105
1017
ZINC02666610 AD4- | EGFR | -5.08543 | -32.1631 10_thr100_glu105
1018
ZINC04248154 AD4- | EGFR | -5.01311 | -37.7306 22_thr100_glu105

96



ZI NCO5100656 ADA-
ZI NCO4978204 AD4-
WQ 1N00886093 ADA4-
ZI NCO4858568 ADA4-

2007/ 087266 PCT/US2007/001685 ZI NCO1795276 ADA4-

VEGF -5.2796 -31.86 3n
VEG- -5.2786 -39.89 4n

VEGF -5.1386 -33.25 10b 20PG8I/US2007/001685

VEGF -5.095 -30.03 2n

2027
2011

2014 98 WO
VEGF

-5.095 -36.99 2n 2024 ZI NCO2207909 AD4- VEGF -5.0471

-29.29 2n
6n

2008 HER2
ZI NC dat abase agai nst the

phar

2002 ZI NCO2338377 AD4- VEGF -4.9156 -30.83
[ 0284] Anal ysis of conpounds fromthe
macophores identified

fromthe 1
3) conpl exe

B
B
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wi t h
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d
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EEbRe
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TICAT ¢
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vvu.o Cll I Clll

pouhes
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6.0 (or

_REpR P
pharna
e E no

cophore
del Phat

ng a g_score of
L.h6§64£7”£;2\+

ojreprese

3n. Tab
macopho

nt
| e
re

D= J%Wkntﬁ t'oU

LY
25 ZINC#

nodel

e

7INCCﬂ84443€

EBER"
ss HER2 -

HERZ2 -

. 3543
7. 273 -4

7. 1972 A

13044)8 2

12. 59 1b
34.22 2

b
b

3 Gthdilarity to
30®@K54_asp58

Simitar to
ZINC00148428

AD4-
1150

EGFR

-4.32091

-39.5498

Similarity to
1_gly54_asp58

Similar to
ZINC04342589

ADA4-
1164

EGFR

-4.08

-44.4

Simitarity to
1_gly54_aspb58

Similar to
ZINC04133773

AD4-
1140

EGFR

-3.83555

-33.6026

Similarity to
1_thr100_glu105

Similar to
ZINC04342589

AD4-
1169

EGFR

-3.77

-28.5

Similarity to
1_gly54_asp58

Similar to
ZINC05257849

AD4-
1166

EGFR

-3.51745

-50.5481

1_thr100_glu105

[0282]

Docking of compound AD4-1009 to EGFR is depicted, for

example, in Figure 49. Docking of compound AD4-1010 to EGFR is depicted, for
example, in Figure 48. Docking of compound AD4-1016 to EGFR is depicted, for
example, in Figure 50. Docking of compound AD4-1017 to EGFR is depicted, for
example, in Figure 51. Docking of compound AD4-1 018 to EGFR is depicted, for
example, in Figure 52. Docking of compound AD4-1 025 to EGFR is depicted, for
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3048 ZI NCO2874992 AD4- HER2 -7.1271 -35.43 2b 3001
ZI NCO2215883 AD4- HER2 -7.0761 -37.48 2b 3049

W@ LMNOE286319 AD4- HER2 -7.0274 -41.7 | b 3050PCT/US2007/001685

10

ZI NCC2203252 AD4- HER2 -6.7834 -35.72 |b 3051

ZI NCC2338116 AD4- HER2 -6.7116 -35.45 2b 99 WD

2007/ 087266 PCT/ US2007/ 001685 3052 Z1NO0O0069553 AD4-
HER2 -6.6966 -35.83 2b 3005 ZI NCO4085335 AD4- HER?
-6.6431 -35.55 | b 3053 ZI NCO5274525 AD4- HER2 -6.6279
-37.32 2b 3066 ZI NCO5052130 AD4- HER2 -6.5488 -36.83
Disxand®la finZti HnERaT, TYakingDaf:- cadiiRAINAGAB 3918 3830 EGF R(is depicted, for
3054 71 151172 AD4- HER2 -6.2257 -35.14 | b 3055
z‘i’f@&é@s‘%égu'ﬁo‘ﬁ HER2 -6.1942 -46.86 |b 3010

7| NCO6029084 AD4- HER2 -6.1297 -31.28 2b 3037
71NOOOO564ME@P4- HER2 -6.1152 -37.51 | b 3009

/| NCOO177228 AD4- HE -5.8263 ,-43..84 3006 Er

02651 19T s AR RRARITIER it TR Z] RS RS Foamst the
%]@érﬁ&tcobheres identified from the 1CZ8.pdb crystal of protein VEGF (SEQ ID
NO: 2) complexed with antibody pertuzumab (see Example 4; Table 18)

according to the methods described above, identified compounds including those
in Table 24. Glide scores were generated on the hits from the pharmacophore
queries described above. Resulting data was arranged according to glide score
and 13 AD4 compounds were selected based upon having a g_score of -5.0 (or
greater magnitude) plus ZINC02338377 (AD4-2008) (having a g_score = -
4.9156) to represent a compound identified using pharmacophore 6n.

Table 24
ZINC# AD4# | target | G_score | E_model Pharmacophore
model

ZINC04632336 AD4- VEGF -5.847 -31.94 2n
2030

ZINC04618722 AD4- | VEGF | -5.7582 -21.61 2n
2025

ZINC00309762 AD4- | VEGF | -5.6213 -39.17 4n
2009

ZINC00394756 AD4- | VEGF -5.502 -31.2 10b
2018

ZINC04548161 AD4- VEGF -5.405 -40.69 10b
2031

ZINC04813342 AD4- | VEGF | -5.3473 -31.7 3n
2026 .

ZINC05100656 AD4- | VEGF | -5.2796 -31.86 3n
2027

ZINC04978204 AD4- VEGF | -5.2786 -39.89 4n
2011 .

ZINC00185083 AD4- | VEGF | -5.1386 -33.25 10b
2028

ZINC04858568 AD4- | VEGF -5.095 -30.03 2n
2014
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phar macophores identified fromthe 1 S78. pdb crystal
of protein ERBB2 (SEQID NO 4) conplexed with
wa@ndo7logmrge pert uzumab (SEQ I D NO 9 and SEQ | D NOI/US2000001685
(see Exanple 4; Table 19) according to the nethods
descri bed above, identified conpounds including those
in Table 26. dide scores were generated on the hits
fromthe pharmacophore queries described above.
Resulting data was arranged according to glide score
and 17 AD4 conpounds were selected based upon havin
L S 96781 { /aBa-( )rv%Feat%rogslﬁ*nLime) plus 2n
71 NC01800927| 102¢2aD4- 3044) (havipg a g -|score ="

{edd2387d08 [ ¢PRBACNtvERFCONReAAd |1 detlol Tl ed  usdnng
phar macophor e |5pgo2Tabl e 26 ZI NCH# {AD4# t arget G score

F el - Pharmacopho e 01 00770872
3%%8@? Op] 6§ E:; ’Ieﬁ% 70%"3'%1154{3 /KMVQ'Bér bB2 - 11.6%91

A2 61—6b—3045—Z1NOOO068737 AD4- ErbBZ -9. 9158 - 39. 64
b 3065 ZI NCO1237884 AD4- ErbB2 -9.4174 -37.89 6b
3040 ZI NCO2jggebAS AD4- ErbB2 -8.7023 -37.78 6b 3028

[l NCO4174810 AD4- ErbB2 -8.4735 -40.81 6b 3017

71N000206522 AlXhiysis bB2ompBodi2Gremi4hd ZING da34t2tse against the

RS e aantifd Bam Be i 5dcisth of B#dn HER2 (SEQ ID

[INGE03) @shfDdxetDaith BnbiBady BagtB3®abXSEMITEHNO: Joand SEQ ID NO: 8)

| NO00LA AR5 Mthe b PEEosing3d the fbtithsdosciBtd above identified,

compounds in¢luding those in Table 25. Glide scores were generated on the hits

-

-

NINENENIDNL NI NG ey o 1

from the pharmacophore queries described above. Resulting data was arranged
according to glide score and 18 AD4 compounds were selected based upon
having a g_score of -6.0 (or greater magnitude) plus ZINC00177228 (AD4-3006)
10 |(having a g_score = -5.8263) to represent a compound identified using
pharmacophore 3n.

Table 25
ZINC# ADA4# | target | G_score | E_model Pharmacophore
. model

ZINC02431339 AD4- HER2 -7.3043 -30.04 2b
3047

ZINC04301095 AD4- HER2 -7.273 -42.59 1b
3035

ZINC04844436 AD4- HER2 -7.1972 -34.22 2b
3048

ZINC02874992 AD4- HER2 -7.1271 -35.43 2b
3001

ZINC02215883 AD4- HER2 -7.0761 -37.48 2b
3049

ZINC04085319 AD4- HER2 -7.0274 -41.7 1b
3050

ZINC02203252 AD4- HER2 -6.7834 -35.72 1b
3051

ZINC02338116 AD4- HER2 -6.7116 -35.45 2b
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3042 Z1NC04825536 AD4- ErbB2 -7.7817 -44.39 6b 3031
ZI NCO4818614 AD4- ErbB2 -7.7392 -39.97 6b 3033
w@ 10008264 700 AD4- ErbB2 -7.6976 -35.65 6b 30PFr/US2007/001685
ZI NCO4551629 AD4- ErbB2 -7.5778 -37.9 6b 3063
Z1I NCO1533049 AD4- ErbB2 -7.5731 -38.17 6b 3016
Z1I NCO1800927 AD4- ErbB2 -7.3143 -58.84 5n 3044
EXAMPLE 6: TESTI NG OF | DENTI FI ED COVPOUNDS FROM
PHARMACOPHORES FOR EGFR | NHI BI TI ON [ 0286] Identified
conmpounds, representing various pharpmacaphore nodels,
re tested Far3@f2illity to inhibif EGFR at 25 NM 101
2106006833266 REd/ USniHd7] 08ke&S | [RR87F] | AD4- coppounds
her e i denti f§ ¢d3esi ng phal nacophore nodels (see

EXANDR@ssssand hben [were Joslegsh W thsshe| binding, site
bf EGFR (SEQ I|DsosdO| 1) that is rlecogni zéd by defined

MR COY27425 UKIINRB4- [ NeEroNNT BlgbydN| 07 3£pY der mal gr owt h
actor binding byssAD4 corﬂpounds was thenjdeterm ned 5

1TORG) T o T of”
EJ@N%&‘&EI ng vvés?%iet (e%?érﬁzmd%%%{gg% Ivl\gfg%n ,entrat%n

A0-0-03

UZQ?JZ&WQ s g&ll ' Iéjnég-‘lz BEES r\U3§|9 T 1Ty an%,l T ty)™

x [receptor er) was

| i%%{;dﬁgﬁ;?ahessoih g Ihi" leﬁg‘;%ewa?[{ﬂ;i TEG:WW—

nnl 10 11 ~nn eoncentrat o

OV LTl .

(r—|

1 50.-200--Ci—. £ n_of
i} %%C%@P“&E‘ nbrni- é@%m i 2dbt'(§r1ﬁ“|‘%ant'4§\z§§ used as'EGF -
[00-naM-—The-reierence—cprpound—ahd—posi-tive—control
T T ORE [WER2 baPrP¥ but'eh 10 mv HEPES

nH ZAA coen e Y Rg-0- 1..94 BSA -at R250C f ] 60 _ _mnutes.

THENGQR88478n| \JadDfed HERR d-83y5% api @7 %hcuum fi |l fkati on
nto glass f P29%% il| t ersl Radio Lvityltrapped onto
t| BNEPA17 8328 sAB&t ﬁ*rﬂﬁﬁﬁe asdéonpddéd {o 15 coémtrol
ral ues to ascedr ¥ lany inhteractiions of fest conpounds
with the EGF binding site. The EGF inhibitor assays

o Kk
yer e rmdlflggmfaéom for exanple, Mikku

=

[0285] Analysis of compounds from the ZINC database against the
pharmacophores identified from the 1S78.pdb crystal of protein ERBB2 (SEQ ID
NO: 4) complexed with antibody pertuzumab (SEQ ID NO: 9 and SEQ ID NO:

5 |10) (see Example 4; Table 19) according to the methods described above,
identified compounds including those in Table 26. Glide scores were generated
on the hits from the pharmacophore queries described above. Resulting data
was arranged according to glide score and 17 AD4 compounds were selected
based upon having a g_score of -7.5 (or greater magnitude) plus ZINC01800927
10 | (ADA4-3044) (having a g_score = -7.3143) to represent a compound identified
using pharmacophore 5n.

Table 26

ZINC# AD4# | target | G_score | E_model Pharmacophore
model
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(1984) J. Biol. Chem 259, 6543-6546; Duh et al.

(1990) World J. Surgery 14, 410-418; Lokeshwar et al.

W@ 2®3037286 Bi ol . Chem 264(32), 19318-19326. [PCB932007/001685
Results of the EGFR inhibition assays for identified
conmpounds 20 representing various pharmacophore

nodel s are presented in Table 27. Table 27 EGFR

STRUCTURE AD4- NUMBER | NHI Bl TI ON Phar macophor e Mde

COOXK yNNH CI | a N AD4-1025 75.74%

Pharmll _gly54 asp58 CH COON NN HOI ~ N a AD4-1038
agnil [t Rp400 egdrplD511282 \WO42607/ 0872666
DCT/USZOO?/O 1685 H, C | COON /| p~H tLOH CH, o
NAx ddedda Y- PU7abhal ise0| Y-a4155P08368XN g | \edf c /
OH AD4- 1142 49. 36 Phar n2B_gl y54_jasp58 93 - NVCOOH
Rk TR e YRR AePots BT TH N ep COON
/ '8 cl HIA 1].25% 47 S%ﬁﬁajrm_thrl 0O gl ul05 cl
T ANES I b aEN | AR Fidest - 253 AT By 28T Yo4_aspgi
3028
ZINC04174810 AD4- | ErbB2 | -8.4735 -40.81 6b
3017
ZINC00206522 AD4- | ErbB2 | -8.3726 -44.14 6b
3025
ZINC02671167 AD4- | ErbB2 | -8.1816 -36.3 6b
3030
ZINC02755700 AD4- | ErbB2 | -8.1703 -43.73 6b
3018
ZINC04065004 AD4- | ErbB2 | -8.0536 -50.41 6b
3041
ZINC00214733 AD4- | ErbB2 | -8.0259 -39.94 6b
3019
ZINC04187766 AD4- | ErbB2 | -7.7892 -48.09 6b
3042
ZINC04825536 AD4- | ErbB2 | -7.7817 -44.39 6b
3031
ZINC04818614 AD4- | ErbB2 | -7.7392 -39.97 6b
3033
ZINC00467700 AD4- | ErbB2 | -7.6976 -35.65 6b
3027
ZINC04551629 AD4- | ErbB2 | -7.5778 -37.9 6b
: 3063
ZINC01533049 AD4- | ErbB2 | -7.5731 -38.17 6b
3016
ZINC01800927 AD4- | ErbB2 | -7.3143 -58.84 5n
3044

EXAMPLE 6: TESTING OF IDENTIFIED COMPOUNDS FROM PHARMACOPHORES
FOR EGFR INHIBITION

[0286]1 ldentified compounds, representing various pharmacaphore
models, were tested for ability to inhibit EGFR at 25 pM.
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O COON o ADA4-1141 46. 74% Pharn22_thr1 00_gtul05 o N
CH, H O111C00H AD4- 1021 43.44% Pharm | _gl y54_asp58 0
WO 200087266 S YN\ COOMe O | / COOVa AD4- 1147 4BCBE2007/001685
Phar n2l _gl y54_asp58 coon HN\~~~NH= O / / N\ ~N" "
AD4- 1148 43. 18% Pharn23_gly54 asp58 0 ~\ HN/ (-~
o”"cooH AD4- 1150 43.07% Pharnml_gly54 asp 58 103 WO
2007/ 087266 PCT/ US2007/001685 HHHC N.o H,CON NH |-f
OH AD4- 1010 39.40% Pharn2_thr100 glul05 H3C/ 1 N O\
~{ ON,,-,CO0H o AD4-1139 38.97% PharnR22_t hrl 00_gt ul05
CH3 H, €o&bf00ND4-chdnpourtds wefdHaehtified using pharmacophore models

(see Example 4) and then were docked with the binding site of EGFR (SEQID
NO: 1) that is recognized by defined CDRs of cetuximab. The inhibition of
epidermal growth factor binding by AD4-compounds was then determined

5 |(NovaScreen BioSciences, Hanover, MD). Inhibition of EGF binding was
determined at 25 puM concentration.

(02881 For the inhibitor assays, Kp (binding affinity) was 1.04 nM, while
Bmax (receptor number) was 43.0 fmol/mg tissue (wet weight). Receptor source
was rat liver membranes. The radioligand was ["**I]JEGF (150-200 Ci/ug) at a final
10 |ligand concentration of 0.36 nM. A non-specific determinant was used as EGF —
[100 nM]. The reference compound and positive control was EGF. Reactions
were carried out in 10 mM HEPES (pH 7.4) containing 0.1% BSA at 250C for 60
minutes. The reaction was terminated by rapid vacuum filtration onto glass fiber
filters. Radioactivity trapped onto the filters was determined and compared to
15 | control values to ascertain any interactions of test compounds with the EGF
binding site. The EGF inhibitor assays were modified from, for example, Mukku
(1984) J. Biol. Chem. 259, 6543-6546; Duh et al. (1990) World J. Surgery 14,
410-418; Lokeshwar et al. (1989) J. Biol. Chem. 264(32), 19318-19326.

[02891 Results of the EGFR inhibition assays for identified compounds
20 |representing various pharmacophore models are presented in Table 27.

Table 27
EGFR
STRUCTURE " AD4-NUMBER INHIBITION Pharmacophore Modet
COOH
N
Lo
N AD4-1025 75.74% Pharm11_gly54_asp58
CH,
Mo _s COOH
AT
o AD4-1038 70.91% Pharm1_thr100_glu105
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OH AD4- 1022 38.57% Pharm | _gl y54 _asp58 COOH Cl / COO—I
AD4- 1027 38.57% Pharm | _gi y54 _asp58 NH, OH p~ N
wW@2007/087266 H, C AD4- 1128 38. 05% Phar n23_gt y54_ asp&BUSI007/001685
EtO HNCOOH | / "N' 's cm AD4-1016 37, 81% Pharni
_gly54_asp58 | \ COOH H nmoo/ O1( | \  ~ AD4-1030
37 66% Pharml_t hr 100_glul05 OH I I}-H o Ho AD4-1133
37.33% Pharn23 thr100 glul05 O 00 0 HDN- THH s
AD4- 1140 36.48% Pharnil thrl 00 glul05 104 WO
2007/ 087266 PCT/ US2007/001685 p COOH\ | s~ s
D4 - 1. O 36. 45% ‘Earmzz thr100_glul05 HO, \ OH OH CH
\D4- 10 6,\”,2%% armlO thr100_91ul05 F NEN

AD4-1132 59.60% Pharm23_gly54_asp58

S
[o]
“‘°\/© on AD4-1142 49.76% Pharm23_gly54_asp58

AD4-1020 47 .84% Pharm11_gly54_asp58
CH,
N\‘mcoou
“ Eﬁj : AD4-1165 47.18% Pharm1_thr100_glu105
c o]
\Q\HJ:(‘COOH
é AD4-1171 47.18% Pharm1_gly54_asp58
o cooH
o AD4-1141 46.74% Pharm22_thr100_glu105

o
NJ©\ CH,
" A
0~ ~cooH AD4-1021 43.44%

H
N COOMo
HeT N8 T

Pharm11_gly54_asp58

COOMe AD4-1147 43.35% Pharm21_gly54_asp58
COOH
NH,
HN
Xy
\NJ AD4-1148 43.18% Pharm23_gly54_asp58

o3
O L
0”"~cooH AD4-1150 43.07% Pharm1_gly54_asp_58
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/ ON,.N, cOOH cl AD4-1175 35.07% Pharm _gly54 asp58
HO OH N O cl AD4-1017 35.03% PharmlO thr100_gl ul05
W@OH0EI266 N SO Ho | "\ AD4- 1009 35.01% PCT/US2007/001685
Pharml _thr100 glul® HOYNO/ I COON HN\ \ OO0 CH
AD4- 1121 34.98% PharnR2_t hr 100_gl ul05 COON OH :
AD4- 1178 34.61% Pharn23_gl y54 asp58 ~S H\ COON CH
Os N~M AD4- 1123 34.14% Pharn22 thrl OO _glul05 COO' Me
5 N5 OH 0AD4- 1153 34. 02% Phar n23_gl y54_asp58 " f
Hd ~N'NT'Ol \' TNy~-N NN O ~NH, AD4-1176 33.98%
Phar n23_gl y34_asp58 105 WD 2007/ 087266
PCT/ USH%OOW QOJi6 DI,

(+]
OH AD4-1010 39.40% Pharm2_thr100_glu105
7 H
o n\/\/coou
o AD4-1139 38.97% Pharm22_thr100_glu105
COOH

cH,
He
3]
cH, o
OH

COOH

o
\ / COOH
AD4-1027 38.57% Pharm11_gly54_asp58

AD4-1022 38.57% Pharm11_gly54_asp58

L%E :\>— s/_/o H
¢
=

H,C AD4-1128 38.05% Pharm23_giy54_asp58

AD4-1016 37.81% Pharm11_gly54_asp58
O\ COOH
MoO o/\n/ N
© AD4-1030 37.66% Pharm1_thr100_glu105
/
™I }—n/—(o\’“
HO AD4-1133 37.33% Pharm23_thr100_gu105
Br ’
HO N u
I eos
N AD4-1140 36.48% Pharm1_thr100_glu105
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H Y "COON Fi HIN11J~ (~O ~-/ AD4-1149 33.62%

Pharm _gly54 asp58 NINNO OI N,COON FF p--~ F
wWe\RE7081R46 33. 31% Pharm _gly54 _asp58 H O N1OH ENI/0S2007/001685

AD4- 1124 33.09% Pharn®l _thrl OO _glul05 0 H2N O/ COON

~ 0 AD4-1108 33.06% Pharn1_gl y54_asp58 CHs O COON /

Il \ HHO o0 o "CH AD4-1047 32.70% Pharm _thr100_gl ul05

Cl N - "CODH HNT 0 ~~~~~~~~_, Prrrrr AD4-1039 31. 69%
Pharm gl y54 _asp58 NaN HOOCJ N-N.r000H AD4- 1169 31.41%
Pharm _gly54_asp58 ~ - 'COOH CH, , NI L O AD4-1166
31. 24% Phar il _t heebOO gl ul05 H, C, HIC-N | 0O HCOOH HN
Amﬁiw o Pharm _gly54 asp58 106 WD 2007/ 087266
PCT/ U 077‘&301685 AD4-1109 36.45% Pharm22_thr100_glu105
HO oH
Bl
oH on AD4-1018 36.22% Pharm10_thr100_giu105
F Ney
Q_/o ‘N"'ivcoou
ct AD4-1175 35.07% Pharmi_glyb4_asp58
HO oH
\Ql(n‘N/
o
c AD4-1017 35.03% Pharm10_thr100_glu103
COQH
(o]
[ j n‘1’70
HO AD4-1009 35.01% Pharm1_thr100_glu105
O Mns® COOH
HN N 2
° Non, AD4-1121 34.98% Pharm22_thr100_glu105
COOH
OH
Q
s N,
@ AD4-1178 34.61% Pharm23_gly54_asp58
COOH
OH
0 S
ﬁJLN
AD4-1123 34.14% Pharm22_thr100_glu105
COQH
Me @
N—ﬁ OH
D ° AD4-1153 34.02% Pharm23_gly54_asp58
H,cvﬁ Ny O A~ .
N =N N\N/ o
\";’ /\© AD4-1176 33.98% Pharm23_gly54_asp58
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M --OHO-NN M'NN>--S o\ / AD4-1060 30.22%
Phar m2_t hr 100_gl ul05 CH, ONL(COOH HN /1 AD4-1155
wQ@orAseRhar m _gl y54_asp58 OH O 1 OH H OMO Hor@DUS05701685
30.12% Pharm O thrl 00 _gl ul05 EXAMPLE 7: AD4-1025
COVPOUND [ 0290] AD4-1025
(N1- (4-chl orophenyl)-N2-(3-pyridi nyl met hyl) - al pha-
aspar agi-ne; Formul a: CL6H16CI N303; Mol ecul ar wei ght:
333.78) is an inhibitor of the binding of epidermnal
gromh factor (EGF) to epidermal growth factor
Fecept 5 GEGFR (SEQ ID NO 1)). COCH cl 0/ NH
H V' N ool 02911 At a concentration of 25 pM
bt AD4- 1025F @inding of EGF to EGFR (SEQ ID NO 1) is
nhi bited by 75, 7% (see e.g., Exanple 6). The protein
LO crystal str ure of cefghxiqagb conpl®ee t 0 EG-Rharmi_glys4_asps8
nas been reported by Ferguson et al. ((2005) Cancer

Cel | ?Al@l;ﬁ’&angl the crystallographic data
lepo i’ t h% Prdt'ei n Dat a Bank as PDB code 1YY9
1¥9. pdb"). [0292] AD4-1025 was ident] f|1§/d usi ngrPgarm1_gly54__asp58

{nforfmation fromthe 1YY9 Acﬂﬁr’b’teéi n cr ys%aael Structu
to desigph g pharnmacophore nodel (see e.g., Exanple

107 WO /987266 PCT/ US2007/ 001685 4). The nodel,
Phar m h O@ was utilized to identify snall
fol ecul’'es  whi ind to BRI12Fhe sit e339% he ECGHRarm21_thr100_glu105

proteig i s recognized by am no acid residues GY-54
t of otbﬁﬂi«i body Cetuximab (SEQ ID NO 5 and
N

SEQ%ji«(

o AD4-1108 33.06% Pharm21_gly54_asp58

COCH

CH, o
N N
H
0" o CH,
H
]

HO AD4-1047 32.70% Pharm1_thr100_glu105
N COODH
r Y
O HN
&
- AD4-1039 31.69% Pharm1_gly54_asp58
=N
[o] a2 !
Hooc—/ C NN cooH AD4-1169 31.41% Pharm1_gly54_asp58
2 COOH
SRP1
. CH, IN/\
Lo AD4-1166 31.24% Pharm1_thr100_glut05
H,C
H,CVNO o
NJ,\(\coou
H HN
é) AD4-1167 30.55% Pharm1_gly54_asp58
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1D NO 6) (Erbitux). Pharm gly54 asp58 is nodel ed
after residues GLY-54 to 5 ASP-58 and designed as a

wo owl7/087266 dent i fy smal |l nol ecul es whi ch have fREI/USHE7/001685

10

and conponents of the anti body cetuxi mab. Specifically
this region is defined as the H2 CDR of the anti body
heavy chain of cetuxi mab. Features and conponents of
these amino acid residues of cetuximb were used to
creat.e a pharmacophore nodel. 10 [0293] Phar macophore
features (F) and conponents of Pharm _gly54 asp58

ncl ude: wf1: Aro ~osan aromati c ring center conponent

M t h M' rrr:é— radius of 1.2 Angstrons positioned
1o i ntef NWIth ARG353 of EGFR;, F2:Aro2 - an
aromaticerin nt er conponent with as herlcal ragdi us
)f 1.5 Angstroms positionf&f1%6°nodel €25t oj ect egha'mz thr100_glu105
|rect|oqﬂallty to interact with 15 AGRSSS of EGFR;

3! Acc&@ a hydrogen bond acceptor and ani on

conpone <a°vspher| cal radii of 1.2 Angstrons

posi ti oned t®~Nmodel the carbonyl of GLY-54 of

cet uxi mab; Fﬂéccz - a hydrogen bond acceptor

conmponent w tt~a spheri cal awadises of 1.3p.1A%gStr oMs Pharmi_gly54_asp58
posi tioned to npde), the directionality of the |one

pai r of Jelgecy r of the carbonyl group of GA.Y54 of 20

cet uxi wWhi €h™ s™seen in the protein crystal

itruc‘tu e PDB:1YY9 to engaf@41%7 a hydr¥g% bond wfhapm10_thr100_glu105
RG353 of EGFR; F5: Acc&Ani - a hydrogen bond acceptor

And ani on conponent vvith a spherical radii of 1.4

\ngstrorrs SItI one nodel the carboxyl ate oxygen

it ons  GCAMBEE £348F- HeBNhnd F6: Acc - a hydr ogen

Anost ?8&2%? ﬁﬁ?gﬁiﬂ P Roh I @iy b fioha-
Iaep:hnagmepﬁprmolfa €184 ChiOpMoldnailarvelght: (333&7(&)}6 apinhibitor of

E@S gm@ﬁ% eeggdl%m-g"f‘gtcgmﬁ?actg% g%t]olé ldé% éléod\:r@{ factor receptor

Q) O . (N o=

r rcopho tstare cssential at
EGFR (REQ IM&N@GhB).macophor e nodel Pharnl _gi y54_asp58
| lows for a partial match of 5 of the 6 features and
onponents. Additi dhakt Py a deatcoos known as excl uded
0 vol ume constr ai nts' nchy pdrated in Pharm
_gly54_asp58. Excluded volunme constraints is used to
xcl ude the space occupi ed by"™Ke target protein, in
his 108 WD 2007/ 087266 PCT/ USZ2Q07/ 001685 case EGFR
0 restrict the geonetry of thg spmll nol ecul es

dentified during a pharmacop S CRLGhYia (63 group of
dummy" spheres mere p05|t|oned to occupy the

Joen adpRel G4E sisrniBghdpaEs Rt 8t Kbld1ogs sidilofEor o
1| EBRR (SEA IDoNA: s) weu:blted @wﬁi’a‘o’b’(‘}’or(aee etsh eExampleck). Fhe protein
%&@t&%‘(m%{uré % cLakAfLo BEMDbRXEA (EEIFR BBE tRef repSted'b
Ferguson et al. ((2005) Cancer Cell 7, 301-311) and the crystallographic data
deposited in the Protein Data Bank as PDB code 1YYS (“1YY9.pdb").

Lo e B L W E L o B S A

J— |

[0292] AD4-1025 was identified using information from the 1YY9

protein crystal structure to design a pharmacophore model (see e.g., Example
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[02951 Smal | nol ecules were identified using a
phar macophore based search of a database of 850, 000

we@eommss@l conpounds (see e.g., Exanple 4). H@BEUS2007/001685

conmpounds identified by Pharm 1 gl y54 asp58 were then
docked, in silico, (see e.g., Exanple 5) to am no

acid residues of the binding site of EGFR (see 10

e.g., Figure 46) to provide a list of targeted

i nhi bitors. 102961 Using the phar macophor e deS|gnated
Pharm gl u54 _asp58 to nodel am no acids GLY54

A3PEB: gTodeh tRiarmd bglyShnpenif wasaitiliged iwntlfyo%m'! MO&fU'es

f\:/m%{emb IS{ngttSSEGIﬂIQ ﬁﬁ@%ﬁ%bg?ﬁ@ ﬁdﬁl@br&@fﬁnﬁ lﬂ?‘&bgﬁ%dl@ﬁéméno acid
spoiEas CbXsShim ARRGTRPt earibedy SR GEG BT RIES S s=a

t(\ig%dgle)ngtﬁtu&) tF&xaaﬁnE@Tme §S§H&‘élnﬁi@ﬂble@ aﬁengmub@ GLY-54 to

\,ﬁ&‘tlﬁ Si %ﬂqflsgfs gg%@égrqeﬁﬂ%& mﬁ ave f%atures

ELC] dlinﬁpb@flééﬂé oﬂﬁieg/éntlbéaﬁcéﬁ&iknatﬁ é@%éoufrdaup ithis (Déglah i28efined as
Lnhibition a X 39%

Bz PR e 8RRy R’ 4tk Bt <@ty S SR 20028

pcmedltsﬁﬁﬂthéeéﬁn(lﬁd%ld%sndnhs bf tetorinadb @Breviised to create a

38 COVPOUND [ 02981 AD4-1038
gthlyf‘%% ‘EWA%? %henyl) met hyl[ ani no] - 4- oxo- 4, 5-
i hydr az
ot AFERL f b iiopnBbetdefrBe £} aidfipBnonts of
iRl TLaly56t aspiS isicludienf d’rweparuéfqm@t'@mwwtﬁaewponent with

(aEg-ﬁertc%; Seﬁﬁhsdgf FE'ArQ;’sﬂ% 6&‘iﬂdi’fedr5t6 GRBFARUt Witk RRGBEBQF EGFR;

0 Formu

13
TRIAWNS z@nﬁrewwsmp@wtm&m%@méwh a[m‘faw(@da}s of 1.5
ﬁ&ﬁ@bhﬁr%ﬁétd t%'in@%lQﬁ% gagedi@a%arebh@lﬁét)\(lmﬁtclpht%ﬁ ‘x{‘ﬁ‘
nniplrte 0(,See e . a e ..
aEEoS o SRR 1 RoabAd) -4 W odrads i aq Bl arion
@teﬁmﬁew Vithl d spfdriabiteesi offti. zAnbstmtnt; @oSitibrERto Hiwelel the

kFodiet MP T G B DR PP PR e R B e B

Ginqpdrieni@ithta spitersBQ-ddiu NG 6)3 Adgétmmms:tlcﬁtmirmmodel the
o e TS 48 B .08 518 o
t cetindevabi Wiyick imbéen in the protein crystal structure PDB:1YY9 to engage in
a hydrogen bond with ARG353 of EGFR; F5:Acc&Ani — a hydrogen bond
acceptor and anion component with a spherical radii of 1.4 Angstroms positioned
to model the carboxylate oxygen atoms of ASP-58 of cetuximab; and F6:Acc - a
hydrogen bond acceptor component with a spherical radius of 1.2 Angstroms
positioned to model the directionality of the lone pair of electrons of the amide
carbony! of THR57 (see e.g., Table 17; Figure 11).

[0294]) For pharmacophore 10, not all components are essential at one
time. The pharmacophore model Pharm1_gly54_asp58 allows for a partial match
of 5 of the 6 features and components. Additionally, a feature known as excluded
volume constraints is incorporated in Pharm1_gly54_asp58. Excluded volume

constraints is used to exclude the space occupied by the target protein, in this
108



nol ecul es whi ch have features and conponents of the
anti body cetuximab. 10 Specifically, this region is

waledo7iogte@s the H3 CDR, which is | ocated on theCT/US2007/001685

10

15

20

25

anti body heavy chain of cetuxi mab. Features and
conmponents of these am no acid residues of cetuximab
were used to create a pharnacophore nodel. [0300]

Phar macophore features (F) and conponents of Pharm

thr 100 gl ul05 include 171 - F8 (see e.g., Table 17;

Figure 17). An 15 exenplary depiction of AD4-1038

Heedel BGFR. T b resieicttiiergecanetdy ofethe dueall mblechies igemtifiedgluring a

:éﬁag(m%fcgg | userg,lré) él‘c{q:g)dof' * eﬁ-{n%' g:gé?e.*st \QQ%S&%&{QH fo occupy

| thiehpokOingd flek b s v she\Mgdtg oteirs T Hesecanta seen as tha dark grey

\/%prteW#ﬁuge 4 Df‘h 3 Q?&gg:%{gw LL%@%J r@@éx fnaQ%@xe surface

{opolbgy 29 the target proteln EGFR (see e.q., Flgure 45).
bx0- 1, 2, 3, 4-t et rahydo- 5pyri m di necar boxam de; Fornu

F19H19AB235] MSinealLnglecu |Vg?ﬁe idepdifiegysing a ghar ’ﬁﬁF‘Pﬂ"t%? based

)geérﬁﬁ ol?'arlﬁdté&s%f oﬁﬂ&@d‘%mﬁe@&é%é@ﬁéﬁds((@@ﬁ)e d.OExample 4).
(}’)_ dermal” growt h factor r ecept or (EGER )
|

6 cPMPRIRIESNREE by A | L0k L TR YO EIDEN d5SKed. i Siico,

\(se% & En 16SiRhipie Bﬁfb Binirtbadik &didfdMoflibé, bnﬁxlllﬁgl Isng o0 EGEEE(see
0 GFR IS |

1 39. 40% , |
-9 Tﬂaum@etprprewgg@ﬁlstgﬁ%%?ta é”“‘ﬁ VD 2007] oggzga
l

k

:S;] U?ggg ;Pg O tehreg ag'hn%e Bﬁ?re %{%@i}?@ Pﬁgrrﬁﬁ;&&e Sasp58 to
TmddRlaBirg acids G%%tw%slaﬁ& ofjcetpkintald soenpdeipd AR 44 OZﬁ was

! 8%@5?%@25}%?3& SirB i Sifet 2B (R BorhbBEnG DA 0P8 Rinibited

| I'dent1fied using infornmation om
it ESFR'¥Y 76 % ab2® uM. dxryexerhplety deniclian ofoARBE<I028 daskingawith the

N
FGFR IS i I

VR §02p3 Typheb SRRNMABEIEGER It daRIEUIIn | &
\BhagmangdluStCasdNarisyed EAB#H 192D (4&%&l|nh1bglon at 25 pM); AD4-1021
!@ﬁ’gi gao%t‘ﬁ%s A\W?Q\%Ego R | gﬂgﬁl%t EXWIABS?’;-mzz (39%

'S 1Sdt At mol ecl
vinmunudmmezs @M ) AR B0RD (ﬁ@ﬁbth@ af 25 pbl)aand BEuly 1039 (32%
et uxi. mabtéée e.g., Exanple 4). Specifically, this

HRHoT 8t g2#MYed as the H3

W[l(_lf-i'ﬁ_lrnn

ExampPLE 8: AD4-1038 COMPOUND

[0298] AD4-1038 ({2-[(4-Hydroxy-phenylt)-methyl-amino]-4-oxo-4,5-
dihydro-thiazol-5-yl}-acetic acid; Formula: C12H12N204S; Molecular weight:
280.30) is an inhibitor of the binding of epidermal growth factor (EGF) to
epidermal growth factor receptor (EGFR (SEQ ID NO: 1)).

CH,8
COOH

OQJ

Formula (13)




CDR of the antibody heavy chain. Features and
conponents of these amno acid residues of cetuxinmb

wowre/0sesd t o create pharmacophore nodel Phar nP@r/US2007/001685

10

15

20

25

thr 100_gl ul05 (see e.g., Exanple 4). 15 [0304]

Phar macophore features (F) and conponents incl ude:

F1: Don&Acc - a hydrogen bond donor and hydrogen bond
acceptor conmponent wth a spherical radius of 0.8
Angstrons positioned to nodel the hydroxyl of TYR-102
of cetuximab; F2:Aro - an aromatic ring conponent wth

a spherical radius of 1.2 Angstrons positioned to

nodel {dw9 wheAyh connentodtioRYdR-2E0 BV aff ATH-4038.dindipg of EGF to

F3, - 1V t_wizth

66 war 08 20 1o GRS ERrRITBR BRI mbeh) B

| Plearcrat_hiorI0_gbuyt §8nwe$ uﬁmtooggntif?snmﬂdnwggw1§§mh bind to

N Y . . i
5RO PREBPE B0, e SERTED o bl ctues o

t
toto Ghi- e obtbylaatﬁ@odm%@ﬁmabdﬁﬁcb@pm:ﬁw §EQO'D NO:6)
i@é%ﬁp@ﬁpggﬁgi DRPRAEC GIu1dsiwAY RReBIdacdtbrdeiikimab amifo acid

rog acceptor conponent with a spherical
tegiduesofHI: 190 tnRlsldriOfsansoy s Aerigned 83 Aiael taifgntfy small
%@Tél:;éa’és which Wavé fQAtuR{s 5@{ ﬁdhﬁ&bénta@au?ﬁmwdayce?mmgb.
hromatli ¢ ring conponent W a.s rical, radi us
hSpseificaly. MBHamb PG rrsdr HAGLhRYS B IngaH on the
TR Kdave@hai dfdet(sSe@be Fgaturdine cdmponénigwfehes®) amino

[11; 2007/ 087266 PCT/ US2007/ 001685 0305] FE h
A GiF PRROBR PL O el et R T Ee % PhRT I aPLpre, el

tine. A [
{1 24085] L bR Ty Srbeaiided
!i_ﬁhéﬂﬁl_gt:\m aI5 ghufBérinaipde €d vird (seeesyd Ta@bleTyR-Figare 1. An

- 8 1.1, . .
LBl BOBLT oPRRkE qufé%&g@a@ﬁt' HERHED 0ig gosidues of the
| oBEB]g $iBofAIBEERiaProdeed Inf Figdreny” sraatheicsmall molecule EGFR
O B o O A 1 e A2 2008 00
ainihitgtiae BH2P @dl)dues of the binding site of EGFR i s
!
A

provided in Figure 48. EXAWPLE 10: AD4-1020 10 [03073
AD4- 1020

{ 5- [ 4Exaswzy DOADPYPTERYC OMPOUNERE r azol - 2-y| }aceti c

ﬂici d; Formul a: ClL6HL4N403; Mol ecul ar_ wei g{gt: 310. 31)

il's an ilARPBA t ADST 04Bilgfrroxypboryl)-faeetby-Redmmethylphenyl)-2-
biRAING 3Lt tiahyb 6 SPRFRTidikEEHTBokarhide! PoftlilalL)eH BNIDS; Molecular
weight: 337.37) is an inhibitor of the binding of epidermal growth factor (EGF) to

epidermal growth factor receptor (EGFR (SEQ ID NO: 1)).

H
H,C.__N.__O
H | Y
H,C N NH
Ol

OH Formula (31)
[0302] At a concentration of 25 uM of AD4-101, binding of EGF to |

EGFR is inhibited by 39.40% (see e.g., Example 6). The protein crystal structure
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N-N V 0O00H AD4-1020 Fornula (28) 15 [0308] At a
concentration of 25 pM of AD4-1020, binding of EGF to

WEaBPR08R66 nhi bited by 47.8% (see e.g., Exanpl eP@)/US0E001685

10

15

20

25

protein crystal structure of cetuximb conplexed to

EGFR has been reported by Ferguson et a/. ((2005)

Cancer Cell 7, 301-311) and the crystall ographic data
deposited in the Protein Data Bank as PDB code 1YY9
("1YY9. pdb"). 20-(0309] AD4-1020 was identified using
information fromthe 1YY9 protein crystal structure

06 cd&&irgab aomplexeddh EGRER tpsdeentaperted PHiFSrasaR ef af-§2005)

.ﬁa@cg( | eudze%plt féﬁé&g&hfﬁw& EPQ%Ral%@PaMc ESERidgoitkl pthe. Protein

oteln I's ‘recogni zed by am no
axatd BmlahJIéQB@_MeSWY%(ASP@BB:‘%} t he anti body
Cet uxi mab (SEg@I DNO 5 and SEQ ID

Phar mi0g04 651831|05W9%'%8E?%HS'59{‘\§P Phatofiel By e

B e B e o et o s
e, es

rveas upeds toldgniy s diferant Sst°‘?‘?§F§ﬁ hiBga > Th s '*@‘“?&%FR

& rBtein BYREBLEIzEd by%abfacmatdswuesmmn 6gito YR 164 PF trexl

nioogmostontecusEs 3 N i SERIO RG] e bRB Bharm

CE ttHXioTRluebavas b dedafenresigbes THERGPAdP & Y4 and is used to

pH %@gﬁtomgﬁchﬁﬁslﬁ%éé ?\E}Ig g%a “??n%?ﬁ%‘ﬁ?éa?en'{ég %@% antlbody
Atatuxintar (see . §.; Exampte 6] Bpleicificalbn thie regipa is §et=rt€§i as the H3

L85 A AL oo o i i s
dsiduessqj@etummab guexniugen do efeate gRanagophere Rigde! Pharm
d%fthgﬁg) AR s)éé‘b 5ag§gﬁ?% garbonyl of the 10

cet ux acceptor accepts an H bond from or

Ani on f[egar&] a ﬁﬁéﬁn&b’dpﬂefé kewaawﬂamfc@ﬁpamsﬁrwude
A\r g353; c2 - dlrectlonallty ect

16 M&ﬁqreaé*fydm%\:—,@o rm@gﬂd}ydro%eé}%%cb rcomponent

WA @l%?m@h@dths &60 b RfgRbMS m&mted to amxmbtttse aydroxyl of
H- bond from or_ Ani orrrsasa

| VY R42@2 of griveimg 'tohea? @E%ra?ﬁ? rln&ggwgggentg@ﬁh a%gherlcal
1 FRIud By eplidsteniSpestivrst toshadéldhe @senwcmfﬁm-mz of

5200 5 A AL S SRSy Sk et
FRsditd ef pllasngataphopesitiond tl modeithe wemcswyaﬁéygen of TYR-10
Egent | Al gﬁa&Agne h&&@en'@oﬂﬂ%&c\%ﬁ?@%ﬁ@ aPlorPcdthpbitéitd with a

conmpone is al cga;eseht ation
)Epﬁ’hmmatgl 918 a5 Bomseachmesiienedite meass the earboxylate

ﬁc‘)xygen E%ms of ASP-103 of cetuximab; F6:Don&Acc — a hydrogen bond donor
and hydrogen bond acceptor component with a spherical radius of 0.8
Angstroms positioned to model the hydroxyl of TYR-104 of cetuximab; and

——

-

-0 —hm

F7:Aro — an aromatic ring component with a spherical radius of 1.2 Angstroms
positioned to model the phenyl ring of TYR-104 of cetuximab (see e.g., Table 17,
Figure 18).
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20 ASP-58 fromthe protein crystal structure of
cetuximab is shown in, for exanple, Figure 11. [03123

WE\DM7/08266 was i dentified by a search of conmerBCHIUS2007/001685

10

15

20

25

conmpounds using Pharm gly54 asp58 . An exenpl ary

depi ction of AD4-1020 docking with the amno acid
residues of the binding site of EGFR is provided in
Figure 53. EXAMPLE 11: AD4-1132 25 [03131 AD4-1132
((2-{[ (2, 4-di et hyl phenoxy) acet yl ] am no) - 5-

hydr oxybenzoi c acid); Formula: C1l7HL7NGC5; Mol ecul ar

Jvei ght foRdd. 3Fpr the gharmiacbpboreonobdll ephdenents age easdntial at

B fne: Apboslh 60 5248 7HEA RS tng P ang sy dlowed A

EPresdntation of Gisart 2_thr08_aDr 0518 @eRtnased Witwes|dugs JjYR-100

e S B PO HBe by o
bexariple, pigotelB. crystal structure 5 of cetuxinmab

conpl exed to EGFR has been reported by Ferguson et al
( 2005)0 ¥fic e A 910 wag dderdifiesl byifysqafgh of commercial Sompounds

ﬁé @Ha%fzﬂﬁﬁhmd@\(aogem%uéméldr R;tlB’ﬁ @F AiD3-1®F0 docking
as PDBctode

mgh iteRAMING aEidUSsiAYeD ﬁf B’&en'%lf‘ B Sf"F eR 1W§>V'dled in Figure
gt ei n crystal structure to design another

bhar macophore nodel. This nodel 10 was used to

ldentify a different set of EGFR inhibitors. The site

N t heglhR 9§61 8bR-1020" €COgni zed by ami no acid
fesi dues GQY-54 to ASP-58 of the antibody Cetuxinmb

SEQ | Po iy S5 w1686 K@[m&')zy(diyhdhbuybl 2H-tetrazol-2-yl}acetic

P e 8N RS S L3 kS Gy oo

\icith faster (B Fubiadingtd ltscmpepten(EGER (SEQ NGOG
¢etuxi mab (see 15 e.g., Exanple 4). Specifically, this
egion is defifjed as the H2 CDR of the}] antibody heavy

I

¢hain. Feature @_cgn'p nt sspf these amino acid
nesi dues of cet m@ﬂ@—%ed t eod kat e

R

B

q

o

vhar macophor e del Pharm23 gl y54 _aspb8 (see e.qg.,

Fxanpl e 4). [0316] Phar nemagbore featufes (F) and
onponent s i ncllude—F1—-ben Formula (28)

[0308] Ata concentration of 25 uM of AD4-1020, binding of EGF to
EGFR is inhibited by 47.8% (see e.g., Example 6). The protein crystal structure
of cetuximab complexed to EGFR has been reported by Ferguson et al. ((2005)
Cancer Cell 7, 301-311) and the crystallographic data deposited in the Protein
Data Bank as PDB code 1YY9 ("1YY9.pdb”).

[0309] AD4-1020 was identified using information from the 1YY9
protein crystal structure to design another pharmacophore model. This model
was used to identify a different set of EGFR inhibitors. The site on the EGFR
protein is recognized by amino acid residues GLY-54 to ASP-58 of the antibody
Cetuximab (SEQ ID NO: 5 and SEQ I1D NQO:6) (Erbitux). Pharm1_gly54_asp58 is
modeled after residues GLY-54 to ASP-58 and is used to identify small

112



20 - derived fromanti body side chain NH2 of Asn56
forms an H bond with receptor Ser4l1l8 side chain OH

wWGo-200A088401 - derived from A y54 backbone car bpeyUSD7/001685
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25

t he anti body cetuxi nab, acceptor accepts an H bond

fromor Anion forns a salt bridge to guanidine of

receptor Arg353; F3 Acc2 - directionality of F3 with
respect to guani di ne of Arg353; F4 Acc&Ani - derived

from anti body Asp58 side 25 chain carboxylate

accepting an Hbond fromor formng a salt bridge to
NhBecoles whicie paee fdaleres48id degnmnents dbthievasdibpdy getuximab (see

t
0% B0 YR S hRGKBRN S NeLRITL B ds akihoRg ABRIM the
tmmbmelgl heawgyrchaind F epliucss @nd: eﬁma@t\e@tﬁaxf ﬂgqqecgmmo acid residues of

B S A Sy s i s R e

r(eee@t@r Exampiendl-al ; and F7 Aro2 - directionality of

F6 Wi th respect to guani di ne of 031

he phE}¥kRlbpRERENa¢RRNOLE Fe%Wﬁﬁdﬁgégg Flé’["é‘%gr{[‘?'gpe ff1 Aro -
DASivield FPom Ay B?dpiﬁo@ic éﬁﬁté&t gbatisticef fatbrabie é@ﬂbmbesmtmdctlon with
conponent s I s, ent.at i,on

oo feao S OIS apeh PRSP EReT RRR Y R yitagospect o
@Jarﬁﬁﬁew Pfrgm tHBEABESARI-Nd erivesit fedm SBlyod backbasie carbonyl of the

bR s PR BB Sopd Fofitiradth gt Pha
CBrighge teciguartiding gf F&mmt:ﬁ?Ar_gQB?SBA AcpB 8- direstionalitp oA F§ with

(L0 B g MRS AR A L T

F cg@oegla&s a@@eptOEMEam’H -bpod fromyor ﬁomwg‘prm@a Sﬂtzbzldge to

ek

sontact statistisist aecerts epiHitben@ frogy side FhprcPhy of Geacf8 of the

) [ mﬁb‘aﬁg 1 The
t%%turgqoféic&%ﬁg%gﬁggas f ol I0\/\150|rrél(gg&:!Q ))a -0 1

1 Coot}['o 3?&'] *Q;Hﬁéaﬂarfﬂ&o?hbfw|r?£éﬂgbrr{adbaaﬁisfa%g emsential at

oncentrati on o I,Nnal n Q

ePRire Aorie w8y Sty (eat sy ARt Rl Enig S athes. A
résélnt@fnmsbabhstmu _ggnyase aspbs tsebew(mpabeat wrtplremddes GLY-54 to

ST A TR .

Fpsetiad in the Pr ote| n

N TS5 — 0

f'\rn-rﬁ r-nh

Q

[0312]1 AD4-1020 was identified by a search of commercial compounds
using Pharm1_gly54_asp58 . An exemplary depiction of AD4-1020 docking with
the amino acid residues of the binding site of EGFR is provided in Figure 53.

ExampLE 11: AD4-1132

(03131 AD4-1132 ((2-{[(2,4-dimethylphenoxy)acetyllamino}-5-
hydroxybenzoic acid); Formula: C47H17NOs; Molecular weight: 315.32) is an
inhibitor of epidermal growth factor (EGF) binding to its receptor (EGFR (SEQ ID
NO: 1)).
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Dat a Bank as PDB code 1YY9 ("1YY9.pdb"). [0321]

AD4- 1142 was identified using information fromthe
waY9/08s®t ei n crystal structure to design anoP¢EDS2007/001685
phar macophore nodel. This nodel was used to identify

a different set of EGFR inhibitors. The site on the

EGFR 25 protein is recogni zed by am no acid residues
GLY-54 to ASP-58 of the antibody 115 WO 2007/087266

PCT/ US2007/ 001685 Cetuximab (SEQ ID NO 5 and SEQ ID
NO 6) (Erbitux). Pharnm3 gl y54 asp58 is nodel ed after

[

o

""'no O'n*m—-wn rvw

_l-ﬂ\ff\-v-!l:hf\—h_

'OQ(DO'—O

esi dues GLY-5471q ASP-58 and Is usedjto identify

anpl e 4).

.fs the H2 CDR of
he 5 anti body f(heavy chai n. Features and conponents of
hese am no acild_resi dud®¥Hf? cetuxi boralag24)sed t o

smal | nol ecul es V\,hl ave fﬁat P@% ahd conponents of
he anti body CetUXI
Speci fically, tihis reagion |E

Creat e phar macophor e nodel PharnR3 gl y54 _asp58 (see

2. g. Pl
- COE}Z S1b éoftllkn C({n%%%@&ﬁ_&$@)f@ﬁ%ﬂ§% haapl gﬁaur@:af EGF to
aEGHfb&ynbubded bl ABNHe o B PBEBNP ISt ThA PFRtEBE YRt plructure

8?8&8%@[;1%)&3&&& t EQFFERAS BeQRr&?or&"d?mérgusdﬁrelt %£q(2005)

bone carbonyl of the anti

 eoarennl 7220 LH14) 26 SEpeySHIOBPRbiRT AR Spbstasinhe Protein
e n§%§tPDé"E:bQSQYW @WQ%UBQ of receptor Arg353;

irectionality of F3 with respect to
uani dipe1ef AEBI332 Eéhsqée&md usum@mfmtfancfmm the 1YYO

R o o S AL B A PGB 8, e mocel

AeRnised tbydertida diferBanset odmmwﬂpimrsamé biteipn the BHFR

f .
SESRRJR AE R Aol BP0 B HE R f o iy
y:iatmpﬁmabl (SE D AOQ: Send BEQ BING: ) Bbarra%,ugiv&* asp58
g'\ﬁ?:é aqd?&te‘?"ré%c)ﬁ%?é@éﬁ B8 1PhspES éﬁ& |§uséchﬁ> IBSﬁﬁgts%all

and directiona ny
e'scpjeotles whiguranedieatures and geswongoty ggg]anpgpdx ggluximab (see

Il’aé ”EQQIWBRJ ?)’ S{E)%E‘flﬁghy, QREPQ@SH%%&Y rﬁaoe§§ﬂfét HalcBR of the

he 7 features

@mbg@mhgayﬁcl@moﬁ@@urqg ar}de?grgg@?ﬁrg§ Phihese amino ac:dd residues of

rlfértmag |vVe§éu§§B 38 cReHIE phBRASESHNAré Mddes PAEaRA28IgyS4 asp58
ASP-58 fromthe protein crystal structure of

éﬁ%&?@@*@“@'ﬁcﬁ% in, for exanpl e, Figure 15. 25

O e e S50 Blaf e5e3 ShPaBhug mogoe 1 on
X egpHivaslyfrelaRintibboy side oNaih N%fmrfgrm an H-t.bhed with receptor
r%‘?fgag (:{jenr i gﬂ-gSF%% %%Enlb q%l\)&i bhi954 BSERbArR carbonyl of
the antibody cetuxmab acceptor accepts an H-bond from or Anion forms a salt
bridge to guanidine of receptor Arg353; F3 Acc2 — directionality of F3 with
respect to guanidine of Arg353; F4 Acc&Ani — derived from antibody Asp58 side
chain carboxylate accepting an H-bond from or forming a salt bridge to NH3+ of
receptor Lys 443; F5 Don — derived from antibody Gly54 backbone NH forming
an H-bond with side chain carbonyl of recebtor GIn384; F6 Aro — derived from
hydrop;hobic contact statistics, favorable coulombic interaction with guanidine of
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WD 2007/ 087266 PCT/ US2007/001685 CLAI M5 What i s
clainmed is: 1. A nethod for producing a nol ecul ar

w@reaosese having a desired pharnmaceutical acPCWwUB3007/001685

10

15

20

25

relative to a target bionol ecule, conprising the steps

of: 5 providing at | east one i mMmune system protein

that specifically binds to a target bionol ecul e;
determining the identity and spatial orientation of at

| east a portion of atonms of the at |east one immne
system protein, wherein interaction of the at [|east a
368 f tie aceporoésdemtiakibnt FdsAra@ne direttipma lityyeft Fwvith respect

protein.wt i,hding 10 site of the target
e R 8P'r°‘g%u f in binding thereto; and

const r ped{ N9 goPiRr M%erﬁ%rg‘gﬁﬁ & gk%rh Snents are essential at

bhar macopnore COTTEI‘I Ses a of east one

ore timeoptrerial malehr & afiiae 7ppies #ad eamapnentsigpligwed. A
f.%@?éé?ﬁné}font &EPHé#git'ﬂﬂrbwmﬂgs%ﬁﬁérin%ds%ﬂt@th ARSASs GLY-54 to

atonms of the & east™ one i mmune s st%:‘n protetj n
AEP-Shbeint the sreteinneryatal stru¢iarg ﬂfrﬁﬁfﬁ%'wg’t'% BB fRr §¥ample,
seglrd #8t the pharmacophore structural features are
conpl enentary to the binding site of the target
bi onol eg3d €} AD4The3zwiabddkraffied Ibyi arsdarthiof bemmercial compounds

Conprisin he e f.dentifyi i . :
7B e ReaSuh elrng. AP RN R E U AT 192 dgpidng with
hthebadraipesacio fesidurest eittbe biridiamsiterol EGHR:is proyidedimFianres 58-59.
dentified candidate conpound has a structure that
substantially aligns with at | east one pharnacophoric
1 eat ur gxa@rLe & ADRIYad20f claim 2 further conprising
the step of: 25 determining a docking affinity of the
candi dgoeiapl &Da-8142((5t{id-etbyipteny)stifoayltsmingk-2t ar get
bi onol p .l Chd k0| i . fo
Sy a8 6 T PR E R R0ss MaleculariBighl: 924753 an
vihguitor ©f pidermalkegromtiy éacteyi (BT )dindiag te e Fegeptor (EGFR (SEQID

I 4 0 P mation relative to
E@l’lg dfsh:e %%#%s%gﬁoﬁ?%%%gﬁ:?g?w%i a conbi nation
hereof. 117 WD 3 07/001685 4. The
et hod of claim1 whereiy- O4 ealst one i mmune

[

ystem protein hgs ai‘b@ alter an activity of
he target bionolleguT” 5 5. The*I¥thod of claim4
\herein the at | dasts one i nmune system protein has an

bi lity to inhibilt_an acttVi'ty of”therdmigeso)
i onol ecul e.

[0320] Ata concentration of 25 uM of AD4-1142, binding of EGF to
EGFR is inhibited by 49.8% (see e.g., Example 6). The protein crystal structure

S 0) = o+ (N —~ o+ o+

of cetuximab complexed to EGFR has been reported by Ferguson et al. ((2005)
Cancer Cell 7, 301-311) and the crystallographic data deposited in the Protein
Data Bank as PDB code 1YY9 ("1YY9.pdb").

[0321] AD4-1142 was identified using information from the 1YY9
protein crystal structure to design another pharmacophore model. This model
was used to identify a different set of EGFR inhibitors. The site on the EGFR
protein is recognized by amino acid residues GLY-54 to ASP-58 of the antibody
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6. The nmethod of claim4 wherein the step of providing

at |l east one imune systemprotein that specifically
wheowdsst2e6 a target bionol ecul e and has 10 t heP@biUB200y001685

to alter the activity of the target bionvolecule

conprises the steps of: providing an assay in which

the target bionolecule displays an activity that

mmcs an in vivo activity; exposing a plurality of

I mmune system proteins having a binding affinity for

the target bionolecule to the target bionolecule in
thruBARRY(SEMD N Sehed SEQ IRNG:EhEErbiwe. PRAHIME3 sg/¥i4bAspS8

B gL s o o AR08 D8ed S i ke
eholebaleswhicthbaes featires @ndlaearpOnets @fn%ﬁr?é‘t@?@i’ gptuximab (see

pr ongxgm gﬁ‘g %%%gfcg g%&Xeg\bﬁ‘i@ dbfhddss QQtCDR of the

east one rel ated ¢
bar’cblbotie behey thain. Beatﬂée%arfq‘ eampARets of eSS RGeS sidues o

rtntab%%f‘r tl%%ﬁ Blcre A HhahRESHFhoTe Midddl PParmE@snglysal aspss

por I ons structure and activity of the target
nsbe®d.cExdmplectlai ned by the at | east one rel ated

pi | | 8. Th h wh

cost. Az ATmEhaTaseRr s eteR (Phand codpbengh hgfud 1 oon
t-haeﬁ\V&'ﬁoﬁ{H‘rﬂib‘éH?/ %ﬂd@éh@n N Dof Asreseoioonp ani Hitloingdywith receptor
L ot L RSB L SEBER Ao o

tBadntiobay Icémxl”lﬂals.)aicemqn motepta ani l-band|fewe or Anion forms a salt

non C' onal  ant| bg?é/cfg%}fﬁré%s QQZ:? —Eéﬁn%gﬁonal of F3 with

er ein
jmspem mugu@nime pHArg3s3; €4 Pam&/’épatdeawe@ fiosheatibeshysAgRS8 side

Tm%ﬁ?%hbacﬁy%%% g%)éﬁ)lf ANA- R ForRTor koiniAg |s%ﬁi%nd§éeto NH3+ of

yco npri ses etermnlng
i tbfmbtctrlLs's i3 F&R2an aldegyedfioa aipedyiClye Péﬁ*&qcneaNH forming

8|[| H.B5n@ lt”%?dé‘ér? Qf'bd?ﬂgpbi”r@c_!i_ﬁto? an3d4; tFeAR — H@ﬁﬁéd from

hne rmnoc{Nona met hod of clajm 10 ¢
vhydreiphobigeentat §Eﬁtl§h@5 dperrpble couioEmRIGITIBRCtIgh éf"'"‘ /guanidine o

jﬁJ’&fb @‘We r@ferfos $R8ERMH: AHd PP k6D D directitieality 6NEE afith respect

fip of the at | east one nonocl onal
ﬁ&mgmginemf’ﬁ%fﬂrhe met hod of cl ai mI wherein the

h h

el ot 485 sbm ERETGE S EoHeIaE: P B ERDR Bifs pFgeshua a
dbﬁaarmes: A pmbyd\eogensf Hohtledcioapires and ohyrmqmgets is@tigwed. A
g r%ﬁgp%n ?'?1 89 FQ? .?3 J@W%ﬂ 'ag§5§ %gf)er-mﬁog% had nglggéé"GmY -54 to
ASP-58 from the protein crystai structure of cetux:mab is shown in, for example,
Figure 15.

[0324] AD4-1142 was identified by a search of commercial compounds
using Pharm23_gly54_asp58. An exemplary depiction of AD4-1 142 docking with
the amino acid residues of the binding site of EGFR is provided in Figures 60-61.
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14. The nmethod of claim 13 wherein the target
bi onol ecul e is an enzyne, a signaling protein, or a

WO e@ep8T66 protein. 15. The nethod of claiml| WneT/@52007/001685

the target bionolecule is selected from 20 the group
consi sting of Foot and Mouth Di sease, Angiotensin |i;
ErbB2; Flu Agglutinin; Flu Hemagglutinin; Flu

Neur am ni dase; Ganmma Interferon; HER2; Neisseria
Meningitidis; H V1 Protease; H V-1 Reverse

Transcri ptase; Rhinovirus; platelet fibrinogen
CbAWSor; Sal nonel |l a ol i gosaccharide; TGF- a;
Thronbopoi etin; Tissue Factor; Von WI I enbrand

Fact ofMhatisegiaimestishavi rus (SARS): Lyne 25 Disease, HIV
GP120; HIV GPA1l; West Nile Virus; Dihydrofolate
reductase; and EGFR 16. The nethod of claim15

wher el - fTRINQd fos OB e P SBAIPEUIRE SiEWgtEre BRVing agiasirad

P& ce 6] Sctitity ﬁBﬁatEGFtB a t\é\%ﬁ,biéﬂﬁa%cu@ dommpbiBAg tRE steps of:
17. The net hod.of ¢laim 16 relnthetfa\'g?ﬁ‘I
bi onol ecul MCYSIEFREASLONE RTYR) FYSIe7RyBeIn that specifically

BI6ds ts208rge0bibh@deculd, The nethod of claim 1, wherein

(e 510 OB Myl ISPl e gron
dlegtotmsoofehe atriemst oy Bheumpsysiermpmiens wheteimirdénsstion of the at

S5 RFRHLA ORI o268 SRV SR B i o ining
pireodicthe tarpet biteoleeitld selswif indlinding 1f8aral®e|aedn the X-ray

crystal | O%o?x%EFuEtnﬁ’é"é%h'aﬁna Hotedwhé /R ﬁ‘; h@bbhﬂﬁ

formof the at |eadst one | nesstempr
cQTpriges %nwel of @H@aéfcqneephqrmemp cqueétﬁmzdbabapmpamtes at

asty %bﬁidﬁl drhRe %&ﬁt)ﬁéndj §ﬁ§t‘dﬁoﬂéﬂ‘&h&n§ of ﬁl%nétbmé ofdRé Ft least

spat ial orientation | east a port ion of atons
Phe imnuUNE Systepnarateimihet speptically pingtteithe amyPeSYStarnerotein

St@Phadite Mfgrﬁfafafbﬁhm dthRtRBPctlfes aFB! 858 IcPherttBs Rithe
m protein; producing a

st

{?'Pamﬁ'{érﬁjdg‘;[?%gefwg -di mensi onal structure of
the inmune system protein; and anal yzing the virtual
nodel the.three di Si onal structure  of he
s Uy PR S Lo el re ehet dent ity
and spati atiemiﬁymgtaitammaé ma8calt ithea pharmacdphone dipothesis

S st e rote n, t hat
&éé)ngf dattgb %na}l g‘?tgg?g {]ngu nbcfle?uﬁ%s,t Stn an ldenp fa ed
mmtewmmmaa angtruucnuba tinai agpsthﬁraélymhgns with at least one
pharmacophoric feature.

3. The method of claim 2 further comprising the step of:
determining a docking affinity of the candidate molecule for the
binding site of the target biomolecule;
wherein docking affinity is quantified by energy gained upon
interaction of the candidate molecule with the target biomolecule, energy’
required to attain the docked conformation relative to the lowest energy

conformation, or a combination thereof.
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21. A nethod for producing a nolecular entity having a
desired pharnmaceutical activity relative to a target

whe@mosreul e, conprising the steps of: 25 (i) PCDUBZIOTIN1685

10

15

20

25

30

at | east one nonocl onal anti body; wherein the at | east
one nonocl onal antibody specifically binds to a
target bionolecule and inhibits an activity of the
target bionol ecule; wherein the at |east one

nonocl onal anti body conprises a binding tip; and 30
wherein the binding tip conprises a plurality of atons
hat interact with a binding site of the target

bi onol e r | | afo] re i t tei
o7 o6 et sty] Dy efidh Mo Bl1E58 he InketodBystom protein
baan apilihtd alteatainadctigity efthgttatoet bforaclsewst ant i al

portion of the binding tip atons that interact with

the binding site of the target bionolecule; wherein .
such d@t Breninethadoef aiaim gavkiereip the gt isgst ppg immune system protein
"Bé@gﬁ%hiytociﬂﬂmt' ARG Y HeStaliet BidrAdlecule.

crystall ographic data derived froma crystalline form

pf the at | east one nonocl onal anti body bound to the

ar get g_phO MRS bEGIaith & Wher8iRThé 8tdp Bfpraviding at least one
phar macophor e; wherein the ghaé_l;rlacg‘ghcgre ?%R})rl se51 a d has
b InpENE sysism PrgeipiagtaResiinelY infa fp glaget Ripmpeleoiip god ha
e ot 75—
. . 1 0,

FoThe at "ot An anshen Bk e lrBhug SRRlegtRoHbp Y an
lb@ﬁﬁtyttlgaﬁmiTme@aob Wiotdttivitg binding site of the

arget bi onp| ecul e; el; ) . -
phar nacopho?’l‘%Oﬁ"Le%? & @g“@pﬁh@lgﬁ%&%ﬁ gl;d};&%"ngﬁaﬁgxg a binding
Eﬁ'ﬂiﬁt:p gorstlh_eeartg’et bivendlecuje to meptmz@mras)leaw@ infileg esz:y; and

e plurali ' . -

géﬁ{agﬁned)ggfeggtc&?e '@‘Eﬂwﬁn E@té’ﬁﬁﬁof@ﬁﬂébnﬁ?it ability to

east one featur _ om t he group consi sting
altayitedstivity of thertarast biomelecys dvithie e f@Yacceptor, a
ydrogen bond donor, a cation, and an anion; and 20

iv) identifying a candidate nolecule with a )
har ma@ophe methed gbelRim i1 whgreinthgrat ieasl Cag AREe system protein
AR RkeRcAIOERREs BRI R bidthEE8LIB AL bitaB b bt R@st one related
andi dat e conmpound has a structure tI}:_t supst a@tl al Igt
biqypalegple thaf differgtors Hee laEgetiemgiectign T ebU
IR sidiRarcarndé stadat pomibas bk thd sthidbidesaridgctidty iof tHeytarget

t he .
molecule are retained by the at least one related biomolecule.

tes e~ e b

o) o —

o S v of

OSSO O0ONT AT O0 — o>
—h

8. The method of claim 1, wherein the at least one immune system protein
is at least one of the group consisting of a major histocompatibility complex, a T-
cell receptor, a B-cell receptor, and an antibody.

9. The method of claim 8 wherein the at least one immune system protein

is at least one monoclonal antibody.
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25 target bionol ecule; and wherein the target
bi onol ecul e is an enzyne, a signaling protein, or a

WO e@e87266 prot ei n. 22. A pharnmaceuti cal conposPCT/OR200T001685

the inhibition of EGFR, the 30 conposition conprising

at | east one EGFR inhibitor selected fromthe group
consisting of Formula (1), Formula (7), Fornula (14),
Forrmula (19), and Formula 121 WD 2007/ 087266

PCT/ US2007/ 001685 (25), including stereoisoners or
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11. The method of claim 10 wherein identities and spatial orientations are
determined for a substantial portion of the atoms of the binding tip of the at least

one monoclonal antibody.

12. The method of claim 1 wherein the pharmacophore features comprise
at least one feature selected from the group consisting of hydrophobic, aromatic,
a hydrogen bond acceptor, a hydrogen bond donor, a cation, and an anion.

13. The method of claim 1 wherein the target biomolecule is a protein.

14. The method of claim 13 wherein the target biomolecule is an enzyme,

a signaling protein, or a receptor protein.

15. The method of claim 1 wherein the target biomolecule is selected from
the group consisting of Foot and Mouth Disease, Angiotensin II; ErbB2; Flu
Agglutinin; Flu Hemagglutinin; Flu Neuraminidase; Gamma Interferon; HERZ;
Neisseria Meningitidis; HIV1 Protease; HIV-1 Reverse Transcriptase; Rhinovirus;
platelet fibrinogen receptor; Salmonella oligosaccharide; TGF-q; Thrombopoietin;
Tissue Factor; Von Willenbrand Factor; VEGF; Coronavirus (SARS); Lyme
Disease, HIV GP120; HIV GP41; West Nile Virus; Dihydrofolate reductase; and
EGFR.

16. The method of claim 15 wherein the target biomolecule is selected
from the group consisting of EGFR, VEGF, HERZ2, and ErbB2.

17. The method of claim 16 wherein the target biomolecule is EGFR.
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and spatial orientation of at least a portion of atoms of the at least one immune

system protein comprises the steps of:
determining the peptide sequence of the at least one immune

3

system protein;
producing a virtual model of the three dimensional structure of the

immune system protein; and
analyzing the virtual model of the three dimensional structure of the
immune system protein so as to determine the identity and spatial orientation of
at least a portion of atoms of the at least one immune system protein that
interacts with a binding site of the target biomolecule resulting in binding thereto.

21. A method for producing a molecular entity having a desired
pharmaceutical activity relative to a target biomolecule, comprising the steps of:
(i) providing at least one monoclonal antibody;

wherein the at least one monoclonal antibody specifically
binds to a target biomolecule and inhibits an activity of the target biomolecule;

wherein the at least one monoclonal antibody comprises a
binding tip; and

wherein the binding tip comprises a plurality of atoms that

interact with a binding site of the target biomolecule resulting in binding thereto;
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(i) determining identity and spatial orientation of a substantial
portion of the binding tip atoms that interact with the binding site of the target
biomolecule;

wherein such determination of identity and spatial
orientation comprises analysis of X-ray crystallographic data derived from a
crystalline form of the at least one monoclonal antibody bound to the target
biomolecule;

(iii) constructing a pharmacophore;

wherein the pharmacophore comprises a plurality of
pharmacophoric features;

wherein the plurality of pharmacophoric features
approximate the identity and spatial orientation of at least about 75% of the at
least one monoclonal antibody binding tip atoms that interact with the binding
site of the target biomolecule,

wherein the plurality of pharmacophoric features are
complementary to the binding site of the target biomolecule; and

wherein the plurality of pharmacophoric features comprise at
least one feature selected from the group consisting of hydrophobic, aromatic, a
hydrogen bond acceptor, a hydrogen bond donor, a cation, and an anion; and

(iv) identifying a candidate molecule with a pharmacophore
hypothesis query of a database of annotated ligand molecules;

wherein an identified candidate compound has a structure
that substantially aligns with at least one feature of the pharmacophore;

wherein the candidate molecule inhibits the activity of the
target biomolecule; and

wherein the target biomolecule is an enzyme, a signaling protein,
or a receptor protein.

22. A pharmaceutical composition for the inhibition of EGFR, the
composition comprising at least one EGFR inhibitor selected from the group
consisting of Formula (1), Formula (7), Formula (14), Formula (19), and Formula
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(25), including stereoisomers or polymorphs thereof, and a pharmaceuticalty

acceptable carrier or diluent:

Formula (1) .

$2
N S
S
S{j/ \f S,
-~ N S
Het 3
Formula (7) X )

Pae
SE SB
Formula (14) ,
31
Sg@\sa S, 'T: z

Formula (19) ,

?‘ z
S, q\ N
%X
s, Ss
1

Formula (25)

wherein
S1-S8 are independently selected from the group consisting of halogen,
hydroxyl, sulfhydryl, carboxylate, alkyl, cycloalkyl, aryl, and alkoxyl (-OR);
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X is selected from the group consisting of Hz, O, S, N-R, N-OH, and N-
NRz;

Het is one or more N atoms at any ring position;

Z is selected from the group consisting of ~COOH, -PO3zHz, SOzH,
5 |tetrazole ring, sulfonamide, acyl sulfonamide, -CONHz, and -CONRgz; and

R is a C1-C6 straight chain or branched alkyl group, optionally substituted
with a halogen, hydroxyl, sulfhydryl, carboxylate, aryl, heteroaryl, amino,
substituted amino, or cycloamino containing one, two, or three N atoms in a 5 or
6 membered ring.
10

23. A method for the treatment of a disease or disorder associated with
EGFR comprising administering to a mammal in need thereof a composition
comprising a therapeutically effective amount of at least one pharmaceutical
composition of 22.
15

24. The method of claim 23, wherein the at least one EGFR inhibitor is
selected from the group consisting of Formula (6); Formula (13); Formula (18),
Formula (24); and Formula (30), or stereoisomers or polymofphs thereof:

cl
\©\ O COOH
N)k)
H

Formula (6) ~A

20

HS
EYS COOH
IO i
HO
o]
AD4-1038
Formula (13) ,
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5 Formula (30)
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