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* Formed from the merger of Eidogen & Sertanty

 Knowledge-based drug discovery solutions provider

e Target-Based informatics solutions

- Target Informatics Platform (TIP™)

 Ligand-Based informatics solutions

- Kinase Knowledgebase
- LUCIA™

- Chemical Intelligence Platform (ChIP™)
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The amount of SAR and structural data available
In 2005 dwarfs what was available in the mid 90’s

Total # of Kinase Inhibitor Patent Application Publications Total # of Distinct Kinase Co-Crystals (Public)
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Leveraging earlier successes means reduced costs

Utilizing knowledge means higher success rates

<) Eidogen-Sert@nty



“Loading th

LIGAND
KNOWLEDGE
v 7 v v v ' -
Pharmacophores Structure—Based Drug De5|gn
Known Ligand Similarity Lrgand-Contact Analysus '
Ligands QSAR Bound ngand Morphlng

Unknown
Ligands

ChIPTM ;:i-?-f ch| pm

LUCIA™ | LUCIATM -

TIPT™ '_}jj_jlﬁ'-_"_',f"",f:'« TIPTM

e ' o De Novo DeS|gn
,::; ,COmb|nator|aI Chemlstry':f,-' _' Vlrtual ngand Screening
HTS lerary DeS|gn | _,V‘I_ﬂl)'lal Target Screening
ChIPTM - ChIP™
E&JQ &W = LUCIA™
-"jﬂw L | TIP™

Unknown Known
Target Structure Target Structure

TARGET
KNOWLEDGE

©J Eidogen-Sert@inty



What follows:

» Enhancing VLS enrichment through combining orthogonal
scoring measures from both target-side and ligand-side

» Predicting target cross-reactivity via binding site similarity

» Automated generation of novel inhibitors via recombination of
co-crystallized ligands
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Eidogen-Sertanty Target-based Inf

Target Informatics Platform™ (TIP™)

> 50K

STRUCTFAST

> 100K

Eidogen Visualization Environment (EVE™)

ContactSorter ( s LigandCross

- Compare Site-Ligand - Create novel ligands via

Interaction fingerprints recombination of co-crystals
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e Novel algorithm for assessing binding site physicochemical
similarity
- Compare binding sites both within the target family as
well as between target families

Master site Query site

KEY
1 — Aliphatic

2 — Donor

3 — Acceptor

4 — Donor/Acceptor
5 - Pi-bonding

[ Matching functional
groups

e Explore Target hopping opportunities

e Rationalize unexpected SAR similarity via binding site similarity
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Target-based: Conta

ContactSorter — Re-rank docked ligands relative to other known ligand-
target interactions found in co-crystallized examples

" File Filtering Window Help
(‘Sequences | Chains | Sites | Site-Ligand Contacts |
Description 5 Site-Ligand Contacts ] Similarity Dendrogram

Cuontact ' 5
Site Mame Locus Description Sirilarity %*
pdb1digrs381224 (chain Ay (CDK2_HUMAN |DTQ: 4-[3-HYDROXYAMN... - JILGT.V.ALKE.LY. FEFLm. K.oN.L.AD.L : l_
pdb1g3wvis480622 (chain &) KGIB_HUMAN | ATU: 9-NITRO-5,12-DIH... 0.61 |1 --%2aKYVLDI¥E-T B IN L CD E :
pdb1aiifs398683 (chain A)  |[CDKZ_HUMAN |1PU: 1-{(5-0¥0-2,3,5,9... 0.6a I G- VA KWV FEHVHQD T QN L AD -
pdblurwisd9366Y (chain &) (CDK2_HUMAN  11P: 2-[4-{N-{3-DIMETH... 0.60 I -- ¥V A K V FEFLHQD I IN L AD - }T
pdb1gijfs399286 (chain &) |CDK2_HUMAN 2PU: 14(5-0¥0-2,3,59... 0.62 I G- VAETW FgHﬂt;l T gl L AI -
pdb1e9h/5382695 (chain ) (CDK2_HUMAN  INR: 2°,3-DIOX0-1,1.2",... 0.67 I G- W a I WV FEFLHOD K ON L AI E l_
pdb1e9h/s382694 (chain Ay (CDKZ_HUMAN |INR: 2.3-DI0OX0-1,1°.2',... 0.63 I - ¥V A KV FEFLHQD K QN L AI E :
pdb1w0ais5037 36 (chain Ay |[CC2H_PLAF7F |INR: 2'.3-DIOX0-1,1°2",... 062 I -- VA KV FEHL-QD K QN L p_l - :l— P
pdb1w00rsa03737 (chain B) (CC2H_PLAF?  INR: 2°,3-DIOX0-1,1°.2',... 0.62 I G-V aEKETV FEE -0 K QN L );.I -
pdb1fe’s4 00601 (chain C)  (CDK2_HUMAN 107: 4-[{7-0X0-7H-THI... 0.64 J -— ¥VAEKYV FEE‘ECI_I ON L AI E
pdb1wzis503568 (chain & (CDK2Z_HUMAMN |N5B: N-{5-CYCLOPROP... 0.67v I -- ¥V A KV FEFL-QD K o- L AD - :l_
pdb1jvpis424348 (chain P} |[CDKZ_HUMAN  |LIG: 3-PYRIDIN-4-YL-2,... 0.7 I -- ¥V A KWV FEFLHQD K QN L AD -
pdbTukifza22815 {chain &) MKDB_XEMLA  537: 2,6-DIHYDROANT... 0.ra I -- ¥V A K I MELMDAN - 3- ¥V L- - :l_
pdb prwis4 72060 {chain &) MKA0_HUMAN 537: 2,6-DIHYDROANT... 0.67 I - ¥V A K I MELMDAN Q S- ¥V L— -
pdb1ckp/s370369 (chain &) ([COKZ_HUMAN |PWB: PURVALANOL, /1 060 1 -—-wvaxrv FEFL‘QI_K 0- T AD -
pdb1kesisd24829 (chain &) (CDKZ_HUMAN LS1: H-METHYL-4-{I{?-... 0.63 I - VAETYV F@—QI_I QN L AD -
pdb1pfBrs453802 (chain &) (CDK2_HUMAN SU9: (37)-3-(1H-IMIDAZ 0.63 I VAKEYW FEFL‘SI K ON L AD -

KEY: = hydrophobic  Purple = H-bond + electrostatic
Red = electrostatic Underline = backbone interaction
Blue = hydrogen bond
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Target-based.:

e Load docked compounds and compare contacts to reference ligands

File Filtering Window Help

Description Site-Ligand Contacts Sitilarity Dendrogratn

Contact Docking :
Bite Mame Locus Description Similarity % | Score % :
pdb1m52rs448830 (chain A) ABL_MLVAB  P17:6-(2,6-DICHLORO-... ° = LG, QY.V.AII.E.M.V. I.TEFMTY¥GN.D .L.AIF
pdb1m52/5443830_137 (chain ) ABL_MLVAB  |3271 0.68 29.340 LE OY V AVKE E M V I TEFMTIGN D L ADF
pob1ma2rs449830_138 (chain A) ABL_MLVAB 9871 _2 0.69 27810 LG OY V AVE EM V I TEFMIEGN D L Q._:
pdb1mS2rs449830_136 (chain A) ABL_MLVAB  (50004819_5 01 32.010 LG QY V AVKEEMV I 'IlFl\'IEN D L ADF
pobim32is448830_135 (chain &) ABL_MLVAB  |50004819_4 0.75 32.580 LG QV VAVE EM V I TgFmN D L 2DF
pdb1m52/s448830_43 ichain Ay ABL_MLVAB  (50004802_3 0.66 31.180 LE QY VAVEEMV I 'IlFMYQN D L ADF
pdb1m52/s448830_153 (chain A) ABL_MLVAB  |9872_3§ 0.69 31.980 L OY ¥V AVKE E M V I TEFMTYGN D L ADF
pob1ma2rs449830_145 (chain &) ABL_MLVAB 9872 0.64 33.820 LG QY V AVE E M V I TEFMTYGHN [ L ADF : E
pdb1mS2rs4498320_147 (chain &) ABL_MLVAB  (0872_3 0.69 33.080 LG QY V AVE EM V I TEFMTYGN D L ADF |
nodb1m32/s449830_268 (chain A) ABL_MLVAB  |11115_2 0.54 22.540 LG QY V AVKE E M V I TEFMTYGN D L ADE ]
nob1mS2is449830_27 (chain A ABL_MLVAB  [11115_3 0.57 21.600 LG QY ¥ AVI E MYV I TEFMTYSN D L ADE
pdb1m52/s448830_141 (chain A) ABL_MLVAB  |8871_5 0.57 26.010 LE QY ¥ AVK I MV I TEFMI¥GN D L ADE
pob1ma2is449830_E7 (chain A} ABL_MLVAB 2425802_4 087 35.950 LG QY V AVKE EM V I TEFMTYGN D L ADE L
pob1ma2is449830_68 (chain A) | ABL_MLVAB 2425802 6 0.a0 35.330 LG QY V AVKE EM V I TEFMTYGN D L ADE
pob1m32/s449830_25 (chain Ay ABL_MLVAB 11115 0.38 23.240 LG QY V AVKE E M V I IEFMTYGN D L ADF
nob1mS2is448830_64 (chain A ABL_MLVAB (24255902 2 0.57 37.440 L& QY ¥ AVE E M V I TEFMTYSN D L ADE
pdb1m52/s448830_19 {chain Ay ABL_MLVAB  |7233 0.55 26.340 LG QU VW AVEEMV I TEFNIY@ D L ADE
pdb1m52/5443830_21 {chain ) ABL_MLVAB  |7233_3 0.48 25.740 L OY VAVEEMV I TEFngN D L ADE
pob1ma2rs449830_20 (chain &)  ABL_MLVAB 7233_2 0.59 25.840 LG QY V AVKE EM V I TEFMIEGN D L ADE
pobim32is449830_65 (chain Ay ABL_MLVAB  |2425902_3 0.57 36.820 LG QY ¥ AVKE E M V I TEFMTYGN D L ADE
nob1mS2is449830_63 (chain & ABL_MLVAB (2425902 0.54 37.780 L& QY ¥ AVE E M V I TEFMTYSN D L ADE
pdb1m52rs448830_66 (chain A) ABL_MLVAB  |2425502_4 0.55 36.640 LG QU VW AVEEMV I IEFMTYQN D L ADE
pdb1m52/5443830_134 (chain &) ABL_MLVAB  (9871_3 0.62 27.350 L OY V AVE E M V I TEFMIYGN D L ADF
pob1ma2is449830_31 (chain A) | ABL_MLVAB a0004869_3 0o 30.430 LG QY VAVE EM V I IEFMTYQN D L ADF
pob1m32is449830_111 (chain &) ABL_MLVAB  |50004517_3 0.67 29.260 LG QV V AVE EM V I IgFMTYgN D L ADF
nob1mS2is448830_157 (chain &) ABL_MLVAB  |50004862_3 0.68 32.560 LG QY VAVEEMV I IgFMTYgN I L ADF
pdb1m52/s448830_58 ichain A) ABL_MLVAB (50004524 _3 0.68 32.680 LG QU VW AVEEMV I EFMTY@ D L ADF
pdb1m52/5449830_42 {chain ) ABL_MLVAB (50004502 2 0.7o 31.840 L OY VAVEEMV I IEEMYﬂ D L ADF
pob1ma2is449830_54 (chain A) | ABL_MLVAB anno4gad 2 068 30.960 LG cl VAVEEMV I IEFMYﬂ D L ADF

e Re-rank docking poses using Contact Similarity scores

e Group molecules by binding mode

e Compare contacts to multiple structure conformations
- Understand which compounds are binding to which

conformation (e.g. DFG-out vs. DFG-in conformations of ABL)
Eidogen-Sert@inty




% Actives Found

% ABL-decoy screened

Random
—— GOLD ChemScore
MAX ContactSorter score (vs 1fpu & 1m52)

—— ABL eScreen

Consensus Rank - ContactSorter, ChemScore, eScreen

ABL decoy set:
14 ABL actives (<1 uM vs ABL)

(from J.Med.Chem. 2004 Mar 25;47(7):1599-601.)
186 kinase inhibitor decoys (>20uM vs ABL)

Consensus ranking of ligand- and target-based methods
gives best enrichment
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Kinase Sequence Similarity

= GSK3B

= CSNK1A1/CK1a
CHEK1/CHK1

PRKG1/PKG1
= PRKACA/PKACa
= PRKCA/PKCa I
= PRKCB1/PKCb .
= PRKCG/PKCg
= PRKCD/PKCd
= PRKCE/PKCe
= PRKCH/PKCh
= MAPK1/Erk2
= MAPK3/Erk1
= MAPK9/JNK2
= MAPK11/p38b
= MAPK14/p38a

Experimental SAR Data

= GSK3B

= CDK4

= CDK2

= CDKS

= CSNK1A1/CK1a

= ERBB2Z/HER2/ErbB2,
" EGFR

= MAP2K1

= MAPK9/JNK2

= RAF1

" FYN

= INSR

" PRKACA/PKACa
= ZAPT70

= SRC

= WEE1

= LCK

= FGFR1

= IGF1R

= KIT

" PDGFRB

10 Most Similar by
Binding Site %ID

MYLK2/skMLCK

PRKACA/PKACa
PRKCG/PKCg
CHEK1/CHK1
PRKCE/PKCe
PRKCH/PKCh
PRKCD/PKCd
FGFR1

ZAP70
MAP2K1/MEK1

PRKCA/PKCa

Global annotation of binding site similarity leads to more

accurate predictions of cross-reactivity
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Integrating Target-Based and Ligand-Based.:
LigandCross J—

CDK2 co-crystal sites

Generate novel ligands by
recombining known binding
fragments from co-crystal

structures

Load multiple

co-crystal sites ITERATION 1

Overlay sites

DTQ_I1P

Recombine ligands
) Eidogen-Sert(ainty



LigandCross

4
ITERATION 2

Leverage co-crystal and
docked structural information
to build libraries of likely
binders

DTQ_I1P

(DTQ_I1P) 107
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Ligand

NS N Sample CDK2 LigandCross molecules after 3
CN( © @NJN@LN@O iterations (15 starting co-crystals)

N
File Filtering Window Help E\J ’J'I:;
S, HN
 Cins {Sites | Sito-Ligand Contarts | bk A LN
Description : Site-Ligand Contacts Similarity Dendrogram \}’ ] M IN \}/ Nl =y
Contact NN @ HN/L\\') NN HNM
Site Ma... Locus | Description Similarity ¥
pdbidi  |[CDK2... DTQ: 4-[3-HYDROXYANILINO]... - |-I.GT.V.A.K.V.FEFLHOB.K.QN.5.AD.L HO
pelbdi.. |CDK2.. [DTO_MF_1 085 I --VAKYV FEFLHQD - g- L A0 L
pob1di.. |CDK2.. (DTCITF_2) 107 1) ALH 1 080 | I G-V AKYVFEFLHQD K -N L AD L o
pebo1di.. [CDK2... ({((OTC_1P_2) 107_1) L"..| 067 | I -- V& KV FEFLHQD K -- T D - /EAJ @\
pbdi . |COK2... |(DTE_IP_2)_107_1)_L51 071 | I --VaEKVFEFLHQD K —— L AD - S " o
plbdi.. |CDK2... (((DTGA_IF_2_107_1)_L&1. 088 | 1 -- v A KV FEFLHQD - —- L 2D - L
pdb1di.. [CDM2.. (DTCTP_3_107_1)_L51..] 071 | T -—- v a kK v FEFLHQD - —- T &D - NTEN Ny
pobldi.. [CDMZ. GWDTO 1P 2 107 1) L81..] 073 |1 -- v & K Vv FEFLHQD K —- T AD - HM )l\)
pobtdi.. [CDM2.. (WDTG_P_2_107_1)_L&1..] 067 | I -- v & K V FEFLHQD - —- T AD - N Sf A
pobdi . |CDK2... (({DTG_I1P_2)_107_1)_L&1 071 | I -- VA KV FEFLHQD K -N T AD - >’
pobtdi.. (CDKZ.. [((DTQ_IP_) 107_1)_L&1..| (088 | T —— v & K v FEFLHQD - — T &D - I
pobtdi.. (CDKZ.. [((DTQ_1P_1) 107 1) LS1..| (064 |1 -- v a K v FEFLHOD - —- T aD - oH
pobldi.. |COKZ... [((DTQ_F_2)_107_1)_LS1. 063 | I --VAKYV FEFLHOD K -N T A0 -
pbldi.. |CDK2... (DTG_MP_2)_107_2 067 | I --V AKYV FEFLHOD K -N T 4D - oH
pobdi . |COK2... |((DTE_ITP_2)_107_1)_L&1 067 | I --V AKYV FEFLHOD K —— L AD — N ,©/
pdb1di. [CDM2.. ((DTC_TP_2_107_1)_L51..| 062 | T —— v a K v FEFLHOD K —— T 2 - HN o AN
pdbidi.. |CDK2.. (({DTQ_11P_2) 107 _1)_L&51.. 0.65 I--Va I V FEFLHOD K -- L AI - N¢LN N)\N
pobldi.. |CDKZ... [(DTG_ITF_2) 107 1) LS1 2 058 | f--vaEV FEFLHOD K -- L 2D - M )\\) %
pobdi . |CDK2... (({DTC_I1P_2)_107_1)_L&1 058 | E -- VA KV FEFLHQD K —- T AD - HN HN
pbdi . |CDK2... |((DTE_ITP_2)_107_1)_L&1 067 | E - Vv AKYVFEFLHQD K — T AD -
polbldi.. |CDK2... (DTG_MP_2)_107_1 064 | @6 vaKVFEFLEQD E -N T 2D T
pobidi.. |CDK2.. (DT MP_3)_ 107_13_1MP_1 0.54 I -- VA KYV FEFLHQI K - L AD L HO OH
poibdi.. |COK2... [(DTA_IP_2)_107_1)_L51. 046 | I --va-VFEFDHOD K -N L aD - | —
pdbtdi.. |CDK2... (DTE_1P_2)_107_11_LS1 050 |1 --va-vFERRHOD K -N T aD - —! e
pdatdi.. [CDKZ.. (DTG_MP_H_A07_1)ALH 2| 043 | § -- va- v FErlEQD K -0 T &0 - - @ cI>
polbldi.. |CDK2... [(DTC_ITF_2)_107_13_L&1_1 070 | T 6- vVaAKVFEFLHOD E -N T 2D T P
pbldi.. |CDK2.. [OTO_1MP_2 074 | T6-VAKYVFEFLHOD K -N T AD L ' HN ~5
poibldi.. |CDK2... (DT 058 I --V A KV FEFLHOD K -~ L 4D L o H =N
- T LR

Fast, scalable method suitable for any target where
multiple co-crystal or docked structures are available
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» ChIP with LigandCross(ed) molecules to create synthetically accessible
libraries with likely binding affinity toward target(s) of interest

Remember ChIP2
— >

What can you make? What should you make?

[ S—

A

e Forward, prospective exploration of existing and newly coupled
synthetic strategies

e “Mixing-n-matching” synthetic protocols to generate novel,
synthetically accessible molecules
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e Combine docking, ContactSorter, and eScreen data across multiple
targets to further enhance enrichment factors

e Customizable ContactSorter scoring tuned for specific targets or
compound classes

e Integrate technologies to produce automated feedback loop of:
compounds - eScreen - Dock - Contact Similarity analysis -
Automated recombination of ligands - ChIP Simulation - Design
focused, synthetically accessible libraries
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e Kevin Hambly

e Stephan Schurer

e Joe Danzer

e Brian Palmer

» Aleksandar Poleksic
e Derek Debe
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