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Jnderstanding of similarities -
O Identify family GPCRs

O Now 1000s of receptors belong to this family

Pictures: Wikipedia' (

O Understand how to target receptors - identify structure
- O Results in drugs tailored to fit these receptors
} “GPCR and drug discovery” — 661 hits in PubMed since 1997



O Your own lab
O Collaborators

O Some or all of the above?

O What is common to all? - quality issues




From data hoarding to open dat
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Pharma company data hoarding - to open data

Careers [EREY] Imwestorz  Consumers  F
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Home | | Research Ent asel | DA hnne | Aud A Home Explore G5K Reszearch Partnerships Responsibility

G3K announces further initiatives to advance openness and

From our CEOQ collaberation to help tackle global health challenges

NATURE | NEWS

Data sharing aids the fight against malaria

'"Open innovation' fosters good science but yields few promising drug candidates.

Speeches & presentations
IBEUE Thureday 11 Ootober 2012, London UK

Daniel C Social media
e » Tuberculosis {TB) "compownd library’ to be made available to help stmulate research into
14 February 2012 Resource centre T8
Media co Jetails m [nvestment in G5K's Tres Cantes Open Lab to be doubled with an additenal £5m funding

In the hunt for drugs that target diseases in the developing world,

‘open innovation’ is creating a buzz. Ph tical i o awardes
OpeR IROVEFION 15 Crealing & Biizz. TRAMMAtewies Companies e | @ email » Detailed data from GSK clinical trizls to be made availzble to researchers 1o further
making entire libraries of chemical compounds publicly available, N -
X i . i o scientific understanding and knowledge
allowing researchers 1o rifle through them for promising drug 3 rights & permissions
candidates. e sharelbookmark G5k today announced new measures to further advance its commitment towards

. . g hosted by
The latest push for open innovation, unveiled last month as part of a FI erce B I Dtech IT NEWS3 TOPICS ANALYSIS FEATUREf e noy
World Health Organization road map to control neglecied tropical diseases, will see 11 companies § | ~ ~ — ~ — — = — 7 T 0 00 5 Trnrmmmmmmmmmmmmmmmn i nma ey i ‘open
sharing their intellectual property to give researchers around the world 3 head start on investigating r the world's

drug leads (see 'Road map unveiled to tackle neglected diseases'). It makes for good press, and
investors are not worried about giving away potentially blockbuster drugs because the diseaszes in
question are not commercial priorities.

Topics: Dala Management

GSK to open clinical data vaults to scientists via
website
October 11, 2012 | By Ryan McEride

But is it good science? The answer, from the first
large-scale initative of this kind, is a caulious
‘yes'

Free for all SHARE GlaxoSmithEline (3G55K) committed to provide researchers with unmatched

----------- access to patient-level data from its clinical trials—-including studies that failed.
Email  The move is among several steps the London-based drug giant announced
today to promete open innovation and cellaboration with external groups. et
7 commentators are skeplical about whether fellow drugmakers will be as bold in
opening their data vaults to outsiders.

Two years ago, Glaxo3mithKline (G3K)
announced that it would release details of about




Simple Rules for licensing “"open” data

As we see a future of increased database integration the
licensing of the data may be a hurdle that hampers progress

and usability.

OPEN & ACCESS Froely available online

Perspective

PLOS | satasrmos

Why Open Drug Discovery Needs Four Simple Rules for
Licensing Data and Models

Antony J. Williams'*, John Wilbanks®, Sean Ekins®

1 Royal Sockety of Chemistry, Wake Forest, North Carcling, Usited States of America, 2 Cornent 10 Reseacch, Quldand, Calforna, United States of Amarica, 3 Collaborations
0 Chemistry, Fuguay-Varina, North Casoling, United States of America

Abstract: When we look at the
rapid growth of scientific databases
on the Intemet in the past decade,
we tend to take the accessibility

as a starting point for consideration
by databases and for their ultimate
adoption. This work could aso be

plaforms or derived models withow care
given o data quality i a poor strategy for
long-term science [10] as emvors become
perpetisted i additional databases. There
15 real evadence that the ineegration ol large,
heteragencous sets of databases and other
ivpes of content i “unreasonably effective™
at accelerating the coaversion of data into
kpowledge [11], This implies the need for
techmical and  semantic work to bring
databases wgether that were never de-
signed for intevoperabality [12], which is in
el signibicant tsk [13,14)

As we and others have argued previe
owsly, there s another dimension 10

insicle pharmaceutical companies to mesh
with their exiting private  daa [18],
ncluding in the expanding Linked Open
Data cloud or m freely available onbine
databases, and can be downboaded and
used to enhance their coment and to
establish linking between data. The Open
PHACTS project [1920] utilizes a se-
mantic web approach o integrate chems-
stry and baology data across a mynad of
data sources, incuding for  chemisiry
ChEBI, ChEMBL, and DrugBank, and
for beodogy UniProt, Wikipathways, and
many others. The chemixal stroctare
repeesentations are obtained foa Chens-

Williams, Wilbanks and Ekins. PLoS Comput Biol 8(9): €e1002706, 2012



Could open accessibility = Disruption

Dvugy Discovery Today= Volume 00, Nurm ber 00 = October 2012 REVIEWS
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Four disruptive strategies for removing
drug discovery bottlenecks

~ Sean Eking, Chris L. Wallew>, Mary P. Bradley{', Alex M. Clarkf and Antony J. Williams{
01 Bt .~

arations in Chemisry 5616 Hiltop Needmaore Road, Fuquay-Varing, NC 27526 USA
Inc., Eastem Point Road, Groton, CT 06340, USA
Pharmacy, University of North Carolina, Chapal Hill, NC 27514, USA
sifindar, Harvard Square, One Mifflin Place, Suite 400, Cambridge, MA 02138 USA
terials Informatics, 1900 51 Jacgues #302, Montreal, Quebec, Canada H3J 251
of Chemistry, 304 Tamaras Ciele Wake Foredt, NC 27587, USA

Feviews «|NFORMATICS

Drug discovery is shifting focus from industry to outside partners and, in the process, creating new
bottlenecks. Technologies like high throughput screening (HTS) have moved to a larger number of
academic and institutional laboratories in the USA, with littde coordination or consideration of the
outputs and creating a translational gap. Although there have been collaborative public-private
partnerships in Europe to share pharmaceutical data, the USA has seemingly lagged behind and this may
hold it back. Sharing precompetitive data and models may accelerate discovery across the board, while
finding the best collaborators, mining social media and mobile approaches to open drug discovery
should be evaluated in our efforts to remove drug discovery bottlenecks. We describe four strategies to
rectify the current unsustainable situation.

1: NIH and other international scientific funding bodies should mandate
...open accessibility for all data generated by publicly funded research

Ekins, Waller, Bradley, Clark and Williams. DDT In press, 2012



Data can be found - but what about quality?

EBl »Databases ; Small Molecules 3 ChEMBL Database » Home
I u b m ||Sean:h ChEMELdD. [ compounts | Targes  Assaye | achvey souce e

B years 100,000,000 substonces
200,000,000 bisactivities | ChEMBLdb ”Cu'npoundseard! ”leamTargeASmrd\” Browse Targets H ‘Browee Drugs H Drug Approvals

Malariz Data ChEMEL i 3 datsbase of bicactive ike small molecules, it contsins 2-D structures, calulated properties (2. logP. Molecular Weight, Lipinski

Parameters. e1c.) and absiracted bioactivities (2.0. binding constants. pharmacology and ADMET gata).

ChEMBL-NTD reod mare

Kinase SARfari

Bichssay [ || Q:)Cmnpnund[ﬂ || ESubrstanne[!J |

GPCR SARfar Getting Started

DrugEBIky + Smarch targst data vis keyword, protsin sequence sarch (BLAST), o by navigating the target classification hierarchy.
| m Agmnoed CHEMEL Group + Search compound dats with lists of keywerds, SMILES strings, compound identifiers, or by drawing the chemical structure.
z2ann E— + Search assay data via keyward search using the main search bar.

Chamial structurs ssarch | Bioactiity anarsis Web Seniees

FAQ Support and Feedback

ot S e pusively sncsurage fschack on the erace and search capabilfes, since his il shags ourfturs deveogmant
DB: ChEMEL_14

TR Staying in Touch
Mew Lise e new PubChem Classiication BIowsST 10 Browse PUbChem dat using a classioation of e

N
IMerest, o D SEaTCh Tor PubCNem Neconds annoted Wil Me desined classication spsiem and 2mm. see e Tokasp upto date win CHEVSL NS and Sat3 reiesses subsorios o the Chemblannovnee malinn 1
mare... 1,215.2;;‘1'“‘
Actvities: 10,120,266

i TS T W IIEREEE R EEEL SRR Pulmms st The group run a series of webinars detailing the interface and schema.
IRzrzture for PudChem daia In your web pages Wi ree e2s) Si805. 502 more... | resdmoe

a Data Licensing

the web interface of ChEMEL is made under the EBI's Terms of Use. The ChEMBL data is made available on a Creative Commons.
-Share Alike 3.0 Ungorted License.

Trai

'Wrhe fo Helpdesk | Disclaimer | Friacy Stsiement | Accessilify | Deta Chaflon Gukdelines Acknowledgements
Mational Cenfer for Blolechinology Information Many p=opls have confributed to the CREMBL project ower time, employees of Inpharmatica, comrades at the EMBL-EBI. in particular the ChEB! and

LM | NIH | HHS hitps:/fwww.ebi.ac,uk/ [T =3ms. and alsa some extemal helpers.

©© OPEN SOURCE
@@® DRUG DISCOVERY

Whatis OSDD
‘Who we are

How does OSDD work
Jointhe movement
Media center S BO 3 SysBorg 2.0 is Wiki based OSDD collaboration system
FAQGs YS Tg ' & Cyber Infrastructur for collaborative Research.
News-updates
Publications,

Presentations and
Resources |§| mmwﬁ TBrowse is one of the largest Integrative Genomics
Contact us resource on Mycobacterium tuberculosis H37Rv.

Sitemap

First Molecule Submitted In OSDDChem 24/09/2011 : Taking another encouraging step
towards the process of identifying potential anti TB leads,first molecule with drug likeness was
4 CSIR TEAV INDIA Computational Resources for Drug Discovery (CRDD) added to 0SDDChe database, the open chemical

CONSORTIUM WITH is a comprehensive resource for drug discovery. Posted Sep 25, 2011 11:53 PM by Anshu Bhardwaj

GLOBAL PARTNERSHIP 0SDD Foundation Day PI's Presentations Available In Sysborg 2.0
CSIR 0SDDChem is the alpha release of the database portal i Bl nitne d6 by the PI's at the O Day Pr's Meet

INDIA W"?m 'Iese-"":"e“ can upload information relating to e are now available in PDF format in Sysborg2.0.The presentations are available
molecules.
under .

Student Corner 3 Posted Sep 23, 2011 2:56 AM by Anshu Bhardwaj

Seenow you A web server using docking based energy scores to
can contrit K"DOQ develop ligand based model for predicti 1.2 0f 44, View more »
to this global

initiative.

= The web server for Prediction of cytochrome P450
Follow on Twitter MetaPred | isoform responsible for metabolizing a drug molecule.




They are all integrating or using sets of FDA drugs Af the y O
structures are incorrect predictions will be too..

O What is need is a definitive set of FDA approved drugs with
correct structures and tools for in silico screening

O Also linkage between in vitro data & clinical data



Structure Quality Issues

Database released and within days 100’s of errors found in structures

PERSPECTIVE

NPC Browser http://tripod.nih.gov/npc/

PHARMACOLOGY Science Translational Medicine 2011

The NCGC Pharmaceutical Collection:

A Comprehensive Resource of Clinically
Approved Drugs Enabling Repurposing
Chemical Genomics

Ruili Huang," Noel Southall,” Yuhong Wang, Adam Yasgar, Paul Shinn,

Ajit Jadhav, Dac-Trung Nguyen, Christopher P. Austinf

Identifiers | Regulatory Status |Thempeuﬁﬁ | Properties |
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Drug Discovery Today

FIGURE 2
Stereochemistry issues with the content of the NPC browser database: left
hand side ‘NCGC Structures’ and right hand side ‘Correct Structures.

Silidianin: Left Structure is Cleaned and Right Structure is with Stereccenters Added

%

A quality alert and
call for improved
curation of public

chemistry
databases

In the last ten years, public online databases have
rapidly become trusted valiable resources upon
which researchers rely for their chemical
structures and data for use in cheminfy !

editorial

medicine and now drug repositioning or
repurposing efforts. Their utility depends on the
quality of the underlying molecular structures
used. Unfortunately, the quality of much of the
chemical structure-based data introduced to the
public domain is poor. As an example wedescribe
some of the errors found in the recently released
NIH Chemical Genomics Center NPC browser
database as an example. There is an urgent need
for g funded data curation to imp

the quality of intemet chemistry and to limit the
proliferation of errors and wasted efforts.

US funding agencies have been investing in the devlopment of
public domain chemistry platforms with the primary sttention
being given to platform il rather the g of
the data content. This is clearly exemplified by the recently
relessed MPC browser from the NIH Chemiesl Genomics Center
NOGC) [1]. Public enline dstabes such 33 PubCher, ChemiD-
Phus [2] andd the EPA's ACToR [3], to name fusts few, have rapidly
become trssted valushle msoumoes which reearchers rely on for
downlastshle chemical structures snd ssocisted dats. While
online chemistry dstahases can certsinly be of value, we feel the
reader should be immedistely slerted 1o consider Bsses of data
quality when wsing 1l e call
their status and the trust we placein them. To our knowledge the
imues we raise, wsing the example of a recently released datsbase,
have not been described elsewhere and the wser community, and
funding sgencies, shoukd not ignore them any bnger. The devel-
opment of cheminformatics plationms without die care ghen to
the data quality they contsin, is & poor stitegy for bng term
seienee.

Tn the last decade mumeros sttempts have been made to

I sl v &l
vast ligand snd protein-protein intersction datshases and by the
spplicstion of computations] methods to mine the dsta and,

pors These

bioin formatics, systems biology,

oot

[T ———r—

Williams and Ekins, DDT, 16: 747-750 (2011)




Drug Discavery Bocday - olume 17, Mumbers 13/14+ uly 2012 rEviews

| Chemistry datab, are widely available on the internet which is potentially of high value

to researchers, however the quality of the content is variable and errors profiferate and

we suggest there should be efforts to improve the situation and provide a Cflﬂltist:}y
database as a gold standar,

Towards a gold standard: regarding quality
in public domain chemistry databases and
approaches to improving the situation

Antony J. Williams', Sean Ekins® and Valery Tkachenko'

actety of Chemistry, LS OFice, 908 Tamaras Ccle, Wake Foret, NC
laborations in Chemisty, 5616 Hilop Needmam Road, FuquapVaring NC

In recent years there has been a dramatic increase in the number of freely
accessible online databases serving the chemistry community. The
internet provides chemistry data that can be used for data-mining, for
computer models, and integration into systems to aid drug discovery.
There is however a responsibility to ensure that the data are high quality to
ensure that time is not wasted in crroncous scarches, that models are
underpinned by accurate data and that im proved discoverability of online
resources is not marred by incorrect data. In this article we provide an
overview of some of the experiences of the authors using online chemical
compound databases, critique the approaches taken to assemble data and
we suggest approaches to deliver definitive reference data sources.

chapeas on ML pradizive ADME mach,
Ireamae-bom et okt e g and b
curmon Ha anacova bigger mdpamcpancinta

The big picture: error detection in databases

11 have seen further it Is only by standing on the shoukders of giants’
Isaac Newton

Tszac Newton allued o scientific progres by '\nu}.l.lng ™ the pm el]'!enmmn . data ¢

2] bt it 5 unclesr
have been emibraced. The impect malecular structures om
midels s been diseussed to limited extent 3] Opres and colleagues have

curmak can propagate in the Brersture [4] and then
Chemicsl Abstracts Service (CAS) SciFinder datshase: bty
hucts/scifindefindex itml] and the Merck Index |51 In 2011 Bayer (htty

1ESRAAS - ane e racmar 2013 D aor Lok Al Age rm i, o] 011016 et 20120200 wwdrugdicsuarpoda com GBS

Describes errors in
other types of
databases too!!

Raviews «KEYNOTE REVIEW

Which is Neomycin?

Pamine

Prednisolone

Cysteine

Neomycin undec...

Methylrosanilini...

Topology

Neomycin

Tetracycline

Fluorometholone

[ Framework |

Fluocinonide

Neomycin

Penicillin V

Sulfanilamide

Lidocaine

Williams, Ekins and Tkachenko Drug Disc Today 17: 685-701 (2012)




Data Errors in the NPC Browser: Analysis of Steroids

Substructure

Gonane

Gon-4-ene

Gon-1,4-diene

P Pt
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gon-4-ene gona-1,4-diene

No Incomplete Complete but

stereochemistry Stereochemistry incorrect

stereochemistry

Williams, Ekins and Tkachenko Drug Disc Today 17: 685-701 (2012)
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Collaborative Chemistry

Bringing Collaborations to Chemistry

10

Cammriculurm Vitae

« Jumping inko social networks: What would Humphiry Davy think?

Wirte fewer grants yourself — hire a sdence writer- stimulate the aconamy! »

Collaborations, pufferfish, sea squirt, and database quality

B Uncat=goriz=d by se=n (Edit pest)

Once in 3 while a2 collaboration takes you into 2 whole new damain, in the past faw years | feel like | have
jumped into the ocean.

One of my long time collaborators Matthew Krasowski from the University of lowa has been working on the
evolution of nuclear receptors. Last year he published a paper on the svolution of FXR, VDR, PXR in the
pufferfish and other species in collaboration with many co-authors including Seth Kullman and Erin Kollie st
MC state. What is unique about Matt's highly collaborative approach is that he uses small molecules, in this
case bile salts and synthetic ligands to probe the biological activity profiles of thess recepiors to understand
their evolution. He also included collaborators that developed compautational modeling of the proteins {Mi Aly
and the ligands (me) to illustrate differences between binding pockets of the receptors. Pufferfish and zebrafish
wiere found to have very different bile salt profiles and different receptor selectivity that matched the
endogenous ligands. Interestingly the pufferfish displayed bie =3k profile and receptor selectivity similar

0 humans.

Fast forward a year and Andrew Fidler and his group at the Cawthron Institute in Mew Zealand collaborated
with Matt to look at the actvation of the sea squirt {ciona) nuclear receptors by natural and sythetic toxins,
including microalgal biotoxins. This continued some eardier pharmacophore modeling of the
cionaWDR/PXRalpha which we had modelled. Twe biotoxins activated this recaptor and these are much langer
than the pravious ligands identified 2z sctivators. Also ane pesticide, esfenvalerate was found to sctivats it at
higher concentrations. The paper proposed the receptor evolved fo bind the maolecules in the sea squirt diet
and because of their ecological niche they may be 2 useful biosensor.

- Its not just structure quality we need to worry g’ﬁ)ﬁh

2 comments § No ping yet

Joe Olechno says:
January 13, 2012 at 8:40 pm (UTC -5) | Edi comment Raply

Grest blog and grest editonal in “Drug Discovery Today™ VWhat is the impact on database quality when the
dose-response (ICE0) walues are in error due to the mechanism of transfer?

It appears that an unintended and unforeseen consequence of 3553y minigtunization is that standsrd liquid
handling steps are mare likely to sow errors than when asszy volumes were relatively large. Howewer, cost
and time guarantes that ministurization must continue.

Are SAR experiments being confounded because errors of three orders of mapgnitude are going into the
dstabases? It seems that IC50 walues can be easily corupted by the mechanism of transfer.

For examples in erors in 1250 values driven by liguid handling see: US Patent, 7,718,853; or Amenican Drug
Discovery 3{3), 24-30.

For the impact of leschates from plastic tips see: Science 2008 7 November; 322{5903): 817; Clinical Chem.
{2008} 55:1883.

For the impact of carmy-ower of sctive compounds see: Matson et al, 2008, 14:478, Table 2.

All of these papers suggest that data going inte the databases is wrong and may be compromising the quality
of those databases. Since the strength of the database affects the strength of the SAR pragram and the
company, one process sddresses all of these problems.

The problems that arise from underestimated potency. plastic leachates and carry-over can be dramatically
reduced or eliminsted with acoustic liguid handling. This technology eliminates physical contact with the liquid
being transferred and that gets rid of leachates and camy-over. The researchers in the US patent cited above
used acoustic liquid handling to cbtain improved measures of potency—apgparently the drug-like compounds
were being pulled fram the solution by the plastic pipette tips leading to emonscusly high 1250 values.

If 150 values are in emror by 100 or one thousand-fold, howe useful is the database? What if only 20% of the
data is so corrupted, what if it is 2% or 0.2%:7 How robust will the database be if large emors are mcorporated
into the data?

SEean says:

January 17, 2012 at 11:45 am (UTC -5} | Edit comment Reply

Joe
Many thanks for the comment. few would be aware of this so very much appreciate the summary. Do others
have sddiinnaloomments like this?

If IC50 values are in ermor by 100 or one thousand-fold, how ussful is the database? What if onby 20%% of the
data is 50 corrupted, what if it is 2% or 0.2%7? How robust will the databass be if large errors are incorporated

inta the data?




3 How do you move a liquid?

o

Low throughput

High throughput

Images courtesy of Bing



Bioactive Contaminants Leach from
Disposable Laboratory Plasticware

G. Reid McDonald,” Alan L Hudson® Susan M. 1. Dunn,” Haitao You," Glen B. Baker,”
Randy M. Whittal,? Jonathan W. Martin,® Amitabh ha,® Dale E. Edmondson,® Andrew Holf's

ecent reparts of lasching af hisphenal A
and sy it foods and hevemges
fram polycrbonae =nd paly ey lne e
ephifulste comsners, mspedively, have dravn
atemtion o plastics a5 potential sousces of bio-
active envinamnent] contorinems (1, 7 How-
ever, munerows other procewming add itives coat,
or intercalae within, polymenc srchmes, and
these dlso mige o foads stwal in platic
comtximers. ().
Disposatile plesticwars i wed in lile scence

bhorstones worklwide Although lsheling of

platics = “derile” sppesn i offr nesesrdhen
someasurmce tha produds ae fee ofbioactive
comitar s, the resence af procesing akli-
tives i unavaklahle. Herein, we repont idemtifi-
cation of two additives. leaching from d spoable
plstoware and demonstrate poemt efcts an
eTyime and recepir prokEins.

A ey (% contrl)

HMALG activity (% ontral) €3

Ohservatins of anomalus kinetics with
Ingrem mancmmine axklme B (MAC-B), which
moognies mumesns xenobiolc siniies, lal w
10 examine digisile tihes wsed inour sy =
a potertial source of mmefernces. Wter rimsed
hrough seversl bonds and g of platc aibes
axlaped ini by potemcy versus EMACHE; when
climeitryl sulfin de (DMS0) {10%, v/v) was wed
e, mbibition was mone pronuncal, snd
murked] enryme sctivation was observed in ane
cme (Fig. 1A). Sumgles of two tubes findicatel)
wererinsed with water (W) or methanal (M), =nd
Teachaies were dried and suhjeciel i mas gec-
trommeetry. Fragrmentstion spectra i magor species
rement (Fig. 15 anel fig. S1A) iclemti fecl 2 iocidle,
dif2-hydraxyethy methydodecy lammamium
(DHHEMIIA ) and 2 slip agent, $-odtadecenamide
{olearide), in W and M leachates, reectively
(Fig. 1C, imset). Pum samples of DHHEMDA i)

B H 5B
¥ & & ]
fjempos %) Bupug s pady

Spectic bindina(dpn

RN
log.JDtazapan| (M)

Fig. L. (A) Effectson hAAC-B of wzter (N = 3) or L0% DMS0 (N = 7){80% of tube volume, 1 hour, 20°0
from Fisherbrand (Fisher Scentific, Otwa, Canada) iclear bar) or Sarsiedt (Sastedt AG, Nimbrecht,
Germany) {hate hed hars) plastic tubes or glass vizbs (0. x ads Labels indicate tube wolumes im (). € indictes

McDonald et al., Science 2008,

Plastic leaching

BREVIA

md oleamride were comfinmed = BMAD inhib-
itom, dhowing selectivity BrhMAOB (Fg. 1C).
Ihibitn by leacheies from ol ammide pesitive
tuben inaneasied markedly over 2 Tday plastic
exposare periad at 20°C (fig. S1B).

Repeeateal (10 times) pipetting of 1% DMSO
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Moaylphenol Etboxylate Plastic
Additives Inhabat
Miechondrial Respiratory
Chain Complex 1

To che Edizor

The first and major entry point of
respiratoey chaim (MACY coomrs
theoagh MADH-coesmymie () redhac-
1zse {oomplex 1), Derremssd complex
| activity is associated with a wide
range of conaitions, inchuding imber-
ited mitochondrial dismses and nes-
mdegmerative condiions soch as
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Letters to the Editor

mined that inhibiGon resabied
from a single brief period of con-
tact between assay meagents amd
blwe polypropylene 1-ml pipette
tips [“bloe tps™) manufachared by
Scientific Specialties (Table 1).
Methanol washes of blne tips
were subjeted in positive ion—mode
dedrospray  mass  spectrometry
(Waiters Mariner BinSpecromeiry
Waorksiation na-TOF) these analy-
ses confirmed the presence of WP
mmpounds, markeied s mrfadants
from the Tergital MP series. The
prevalent iom at ez 6835 was oon-
sisiert mr'll11J'||:'|:|..|:|:|I']"iI:| Iﬂua

conizining mediam was minimally
affeded The wme of biwe tips o
pipetts culbare medin was dele-
terimus fior cell growth in restrictive
medimm, b affeded growth in
permissive medinm to 2 lesser ex-
temt { Table 1], Oiher moniomic de-
tergenis—dadecyl malioside and
Tween Ml —and dlear colorless tips
from a different manufacinrer had
no effeds under either set of
conditions.

(hur data dearly show that
bloe tips kached MP-10 inta assay
baoffers and interfered with MRC
complex [ while leaving other
|.url|:l.-.':=: unaffacted. Fn.-m:d'r

Belaiche et al., Clin Chem 2009, 55, 1883-1884



Moving liquids with sound
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Data appears randomly scattered.

24% had IC;, values > 3 fold
weaker using tip-based
dispensing. 8% produced no
value using tip-based dispensing.

No analysis of molecule
properties.

Spicer et al., In Drug Discovery
Technology: Boston, 2005.

Tips vs. Acoustic analysis
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1050 v a Aguosns Disponsing (uM)

~ 40 12 point IC5, values. Compounds
more active when using acoustic
dispensing. Correlation in data is poor
with many compounds showing >10 fold
shift in potency depending on dispensing
method.

No analysis of molecule properties.

Wingfield et al., American Drug Discovery 2008,
3, 24-30.



Tips vs. Acoustic analysis — large scale
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Inhibition of tyrosine kinases at 10 uM for ~10,000 compounds.
False +ve from acoustic transfer (as measured by subsequent IC;, analyses) =

19% of hits.
False +ve from tip-based transfers = 55% of all hits.

60 more compounds were identified as active with acoustic transfer.

No analysis of molecule properties.

Wingdfield, J. Drug Discovery 2012: Manchester, UK, 2012



Problems with biological data:
how you dispense matters

Few structures and corresponding data are public
Using data from 2 AstraZeneca patents -

Tyrosine kinase EphB4 pharmacophores (Accelrys Discovery
Studio) were developed using data for 14 compounds

IC;, determined using different dispensing methods
Analyzed correlation with simple descriptors (SAS JMP)

Calculated LogP correlation with log IC., data for acoustic
dispensing (r2 = 0.34, p < 0.05, N = 14)

Barlaam, B. C.; Ducray, R., WO 2009/010794 A1, 2009
Barlaam, B. C.; Ducray, R.; Kettle, J. G., US 7,718,653 B2, 2010



Examples of IC., values produced via acoustic transfer with

direct dilution vs those generated with tip-based transfer and
serial dilutions
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acoustically-derived IC., values were 1.5 to 276.5-fold lower than
for tip-based dispensing

Barlaam, B. C.; Ducray, R., WO 2009/010794 A1, 2009
Barlaam, B. C.; Ducray, R.; Kettle, J. G., US 7,718,653 B2, 2010
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Test set evaluation of pharmacophores

An additional 12 compounds from AstraZeneca
Barlaam, B. C.; Ducray, R., WO 2008/132505 A1, 2008

10 of these compounds had data for tip-based dispensing
and 2 for acoustic dispensing

Calculated LogP and logD showed low but statistically
significant correlations with tip-based dispensing (r?=
0.39 p < 0.05 and 0.24 p < 0.05, N = 36)

Used as a test set for pharmacophores
The two compounds analyzed with acoustic liquid
handling were predicted in the top 3 using the acoustic

pharmacophore

The tip-based pharmacophore failed to rank the retrieved
compounds correctly



PDE Fforence | Pharmacophors features
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Bioorg Med Chem Lett
2010, 20, 6242-6245.

ed Chem Lett
, 18, 5717-5721.

Bioorg Med Chem Lett
2008, 18, 2776-2780.
Bioorg Med Chem Lett
2011, 21, 2207-2211.



Summary

In the absence of structural data, pharmacophores and other
computational and statistical models are used to guide medicinal
chemistry in early drug discovery.

Our findings suggest non tip-based methods could improve HTS results
and avoid the development of misleading computational models and
statistical relationships.

Automated pharmacophores are closer to pharmacophore generated
with acoustic data - all have hydrophobic features — missing from tip
based model

Importance of hydrophobicity seen with logP correlation and
crystal structure interactions

Public databases should annotate this meta-data alongside biological
data points, to create larger datasets for comparing different
computational methods.



The stuff of nightmares?

O How much of the data in databases is generated by tip-based methods
O How much is erroneous

O Do we have to start again?

O How does it affect all subsequent science — data mining etc

O Does it impact Pharmas productivity?

Coolkies

EMBL-EBI ::* i1, I i e ofUse:

Databases  Tooks Research Training Industry About Us Help Site index [ &

ChEMBL

ChEMELdb

Pub Tém

8 yeors 100,000,000 substances

EI Biofs=ay @ ) Compound @ E Substance @

|P41E"K>':J

search

Malariz Dzt CREMEL is 5 datsbase of biozctve drugike small malzoules, 1 contains 20 structurss, caloulated properties (2.g. logP, Molecular Weight, Lipingki
atal,

Parsmeters, etc.) and abstracied Eicachvities (=.g. binding constants, pharmacelogy and ADMET
read more

ChEMBLNTD
Getting Started
+ Search target data via keyword, protein sequence search (BLAST), or by navigating the target classification hisrarchy.
- Search compound data with lists of keywords, SMILES strings, compound identifiers, or by drawing the chemical structure.
- Search assay dat via keyword search using the main search har.

Chemical structurs ssarch | Bioactivity analsis Suppert and Feedback

We posiively encourage feedback on the interface and search capabiliiies, since this will shape our future development.
read more

Staying in Touch
HewW Use the new PubCnem Classification Bro 0 browss PUBChem dats using a clzssifcation of
OF b0 SEareh fr PubChem : 0N SYS9EM and eI, 5ee
mare..

Tok up to date with ChEMEL news and data releases subscribe to the Chembl-announce mailing list
read more.

Training

MW Snow data your way Wi e new PubChem viogets. Display concise 1l
IRETZRUre SO PUDCHam S263 10 yOur wel DSges WIT TINSE S35 S0S. 508 mare...

The group run a series of webinars detalling the interface and schems
read more

Data Licensing

de under the EBI's Temms of Use The ChEMBL data is made available on a Creative Commans

| Diszialmer | Priagy Staemant | Accessiolify | Data Chati Acknowledgements

Many peogie have cantributed to the CREMEL projest over tme, employees of Inpharmatica, comrades at the EMEL-EEI, in parbcular the ChESI and
5. and alsa some extamal helpers.




Strengths and Weaknesses

Small dataset size - focused on one compounds series

No previous publication describing how data quality can be
impacted by dispensing and how this in turn affects
computational models and downstream decision making.

No comparison of pharmacophores generated from acoustic
dispensing and tip-based dispensing.

No previous comparison of pharmacophores generated from in
vitro data with pharmacophores automatically generated from X-
ray crystal conformations of inhibitors.

Severely limited by number of structures in public domain with
data in both systems






