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. Introduction

One of the key points in standardization of the HTS procedures is the definition of
a work plan, including the period from reception of the chemical library to be
evaluated to communication of the results (Inglese et al., Nat Chem Biol. 2007;
3:438-41). A general example of such a work plan is shown in Figure 1.

[ Compound reception }

@ Aliquotation and storage

/[ Compound dilution and dispensing into assay plates ] \

S
[ Biological reagents addition and incubation }
Il
[ Stopping reaction and effect/binding quantification }
n o
I_ [ Automated data import and analysis }
L ISt
[ Quality control J
1
[ Hit confirmation and IC;y/K; calculation }
Sy

k{ e ] /

Figure 1: Flow diagram of the steps involved in HTS surveys.

In public-private collaborations in the field of drug discovery it is essential to have
available standards that enable use of a common language for exchange of
protocol data, molecules, hits, leads and candidates.

High Throughput Screening (HTS) of chemical libraries is a standard method of
identifying new hits in drug discovery procedures. However, because of the wide
diversity of the multiple components of HTS (biological assay, format of the assay,
nature of the library, dispensing methods, detection instrumentation, data
analysis algorithms...), standardized operating procedures and strict quality
control methods are required.

Prior to carrying out HTS, the minituraized and automatized assays must be
validated. Such validation comprises several steps in which the different
experimental conditions are established. By way of example, validation of a
radioligand binding study involves the following steps:
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0 Protein linearity study: carried out to establish the amount of protein to use
at each experimental point, compromising between the optimal specific
signal and amount of protein.

0 Saturation study: the radioligand used in the assays is validated by
checking that the affinity values obtained are consistent with those
reported in the bibliography for this radioligand acting at the target under
study.

0 Calibration studies: concentration-response curves are elaborated for
standard compounds with known affinity for the target under study, and
the values obtained are compared with those reported in the relevant
literature.

0 Vehicle tolerance studies: concentration-response curves are constructed
for the solvent in which the compounds in the chemical library are
dissolved, with the aim of determining the tolerability of the assay to the
solvent and thus establishing the dilution protocol to follow during
execution of the screening procedure.

0 Studies of inter and intra-experimental variability: assays are carried out in
different plates with known standards, in order to calculate the coefficient
of variation between the different plates and within the same plate.

As a single determination of each of the compounds in the library is obtained in
HTS assays (i.e. a single concentration with no replicates), there is a higher
incidence of false positives and false negatives than in low throughput assays.
After carrying out the biological assay, the data are therefore subjected to strict
quality control to minimize the occurrence of false positives and false negatives.
The quality control procedures include:

0 Evaluation of the stability of the signal/noise ratio during the assay.

0 Evaluation of concentrations of compounds of known activity in all of the
assay plates.

o Data dispersion controls: the values of Z and Z' are determined as
indicators of the data dispersion throughout the assay (Zhang et al., J
Biomol Screen 1999;4:67-73).

0 Analysis of the distribution of hits: this type of analysis is useful for
identifying systematic errors throughout the assay.

Once the plates have passed the quality control, the hits obtained are confirmed
by a second assay in which a single concentration of the hits is evaluated. Those
plates in which the variation between the assays is less than 10% are considered
as validated hits. The affinity of the validated hits for a target to study are
evaluated by construction of concentration-response curves in which the ICso and
the K (or one of these) are calculated.

Although standardization of the entire HTS procedure and the different quality
controls contribute to the rapid and reliable identification of new hits, the
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procedure would be worthless without correct logistical handling of the
compounds in the library. This involves the following steps; defined for the project:

0 Dissolution of the chemical library in the format required for generating
plate assays that can be used in HTS, e.g. compounds dissolved in DMSO
in 96-well plates, with columns 1 and 12 free for insertion of the different
assay controls.

0 Aliquoting of the chemical library: The number of assays to be carried out
must be predicted so that there are sufficient numbers of samples
available for assay during long periods. Aliquoting will avoid subjecting the
compounds to different cycles of freezing/thawing thus preventing uptake
of water, which would diminish their solubility and/solubility.

0 Use of suitable recipients for storage: e.g. opaque screw top glass vials for
powdered compounds and polypropylene plates for compounds in solution.

0 Labelling and location of the compounds: the label must contain the
information necessary for the identification of compounds and execution
of the assays. The inclusion of bar codes in the labels will facilitate later
handling of the plates during the HTS procedure.

0 Storage under suitable conditions: e.g. in the case of powdered
compounds, protected from light, and in the case of dissolved compounds,
at -20°C.

0 Handling of stock solutions: of vital importance for determining the
remaining amounts of each compound in the chemical library and for
planning the acquisition/synthesis of new batches of compounds before
they run out. Also useful for locating compounds in the storage sites.

2. Objectives and methodology

The objective is to establish criteria for development, to guarantee the
transferability of technological innovations that arise from the project to
businesses. It is hoped that this will promote links between the University and
businesses and that the researchers’ work will be guided by business-related
criteria as well as scientific criteria.

The criteria will be established for the two priority areas of study in the project
with greatest potential for transfer:

- Definition of criteria for development of minituarized assays for compound
evaluation.

- Definition of criteria for management of compounds for the treatment of
metabolic illnesses.

The working methodology will be based on the organization of round table
meetings and work agreements with businesses and other parties (such as
intermediaries, business or specialist sector associations, etc.).
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3. Results achieved

A conference was organized jointly by the USC partner in the DIOMED project and
Pharmaindistry, to present and promote the public-private initiatives that are
being produced in the field of drug discovery at regional, national and
international levels. The conference was part of the activities of the Galician
Network for Drug R& D, within the ChemBioGal and DIOMED projects. The
companies participating were Laboratorios ESTEVE, Laboratorios Almirall, Palau
Pharma, Oryzon Genomics, BrainCo Biopharma, Progenika Biopharma, Vivia
Biotech, GalChimia and Janssen Cilag.

The First Guide to Early Drug Discovery Centres (Preclinical Screening) in Spain,
promoted by the Spanish Platform for Innovative Medicines, and in which public
and private institutions have participated was also presented at the conference. It
is hoped that the guide will be converted into a useful working tool for all those
involved in drug research.

Also, regular meetings have also been held with different companies (which the
partner USC maintain a continuous collaborations in HTS), with the aim of
defining criteria for developing working methods and protocols for handling
compounds.

This information was used to elaborate the following annexes for exchange:
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ANNEX 1:
DEFINITION OF STANDARDS FOR EXCHANGE OF INFORMATION FOR THE
DEVELOPMENT OF MINIATURIZED ASSAYS FOR EVALUATING COMPOUNDS:

1. The miniaturized is set-up and validated by:

¢ Fine tuning in the final volume of selected methodologies (inter-
plate standard replication).

Library dilution protocol (80 cpds/plate; plate with columns 1 and
12 empty for quality control points)

Minimum volume robotic calibration, trasfer (minimum, maximum,
air).

Inter and intra-experimental variability

Solvent interference

Signal stability

2. Prior to carrying out the screening campaign, a report is sent to the
requesting group with details about the fine-tuning and validation of the
assay. The validation of the assay is discussed with the group and new
assays are carried out when needed.

3. Once the client’s approval is given, the HTS campaign is undertaken.
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ANNEX 2:

DEFINITION OF STANDARDS FOR ASSAYING COMPOUNDS THROUGH HTS,
QUALITY CONTROL AND REPORT OF RESULTS, FOR DRUG DISCOVERY
PROGRAMMES, INCLUDING THE TREATMENT OF METABOLIC DISEASES.

UHIDAD DE EVALUACKN DE ACTIVIDADES
FARMACOLAGIZAS [USEF)

perial

Informe de validacion del ensayo miniaturizado para evaluacion de la regulacién
de la expresicn del gen Mfn2 (24-7-2008)

Objetivo: Desarroiiar las condiclonas y €l ensayo de reguiacion oe Ia expresien del
gen M2 para llevario @ cabo en HTS.

1: Profocolo ensayo en placas de 36 wells

Medio de Incubacion; S00 mi DMEM. 50 mi FES. S mi Penicling/Sreptamicing, 7.5 ml
Geneticing 50 mgiml.

Celulas: Hela-M2P Clon 214, Fuente: Laboratonio Dr. Antonko Zorzano

(Cantidag da cllas en el ansays: 20000 cAlEspunto

Incubadien: 16h @ 37°C en aimosfara con un 5% de CC;

Projgegly: Se sembraron 20000 c&uias por poclls en una placa de 95 poclios ¥ se
mantuviaron durante 24 haras 3 37°C en una atmasfera con un 5% da CO;. Transcurmido
25l Siempa 52 ranovd £l medio por mEls MEsCo (pUnios conol) © par medio conteniendo
ackle S-ci-retnoico 10 WM ¥ 82 maniuvs |3 paca durante 18 horas @ 3TC en una
almstera de 5% de CO,. S& vack & medo, 52 kavaron |35 celulas 2 veces con FES (1X)
friz y 52 afladlercn 50 i de Reporter Lisls Buffer 1x (Promega cat #E307A). Se mantwo la
Dlaca &n agtacion ourarte 20 mirios ¥ s& tomanon alicuctas de 10 ul ge caca poclio que
52 Wransfiferon a una placa negra de 96 pocilos o fondd banco (Perkin Elmer cat
2E005030) Se afiadercn 20 ul ¢e lcterna (Fromega cat SE1500) @ cada pocllo
contenienco el exracto celular y se realzaron medoas oe uminiscencla A dstinis
flempas (1, 2, 4, 5 10, 11, 12 13, 15, 17 y 20 miruios) uliizands un tiempe de Integracien
de 100 ms 2n un detactar Tecan Uilra Evelution.

Las condiclonss canlroladas fusran:

1) Tiempa da medida de 13 acividad lucherasa en ausancia y en prasancl de acido o-os
refinglco 10 M, medida como unkdades relativas de luminiscencia (RLU.
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UHIDAD DE EVALUACKON DE ACTIVIDADES
FARMACOLOMIZAS [UZEF)

Inmaistuin dz Furrcis frefuerial
Faadiad de Fammmrs

Caorgus Lrwvendiaso fa
L4762 vt e Comrypposid

2} Acthioad espectica caloLina como [ refEcion sefaliuldn, medda sagon & tmmula
RLU presendla acido 2-0is retinoico 10 uM/ RLU ausencia acklc S-cls retincico.

3) DEspersian o= |08 Saios. Se caleud @3 2 (Znang ¥ cols. J Blomal Soresn 1299 £67-73)
LlaF esd pa!mnea‘.a.ﬁtlu{}slamam en & andflsls de C'ﬂ'TIFGﬁE.E e HTS. 58 calcula

3 partir de |a fémula:

=1

(38D, + 35D,)

{mean,, - mean, )

donde 0., ¥ 0., se comespanden con la desviacion eslandar oe |as meckias realzadss
BN PrE5ENCIE W 8N BLEENNA D8 3k r2ingico 10 P respecivaments v mean,, y mean,
52 COMEspongen con 135 medias de [as meddas realzadas en prasencia y en asancla de
ackda retinoice 10 pi, respecivamente. El mangen o8 aceplacion del ENGay0 & eNCUEnTa

entre vaiores de 0.5-1.

2: Valldacion erasyo en placas de 58 wells

1.- Acthidad luciferaza

250000 -
£ o
200000 4 - =
AE0000 L]
| § X = .
F c -
[
100000 -
=
I =
E0C00 - =
o
o1 3 & H] 11 iz 13 15 L
Tlemipo (mind

Fig 1- Tiem
wAiin

20ra 13 lermura de I3 acthidad lusferasa. Se muesiran 135 unidades relatlvas de
3 (LU BN 3USENCE (m) ¥ PrESENCIE (m) 02 acido relinolog 10 pM oetaminasss a

disInios tiempos iras la aoministracian e lucferna. o6 pumos represantan 3 mediatdesylaciin

eBtandar (bamas vericales) de 4 pociios.

Additional Info

Page no. 10 of 15



med

URIOAT OE EVALLACINN DE ACTWDSDES
FARMACOLOGICAS [USEF]
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Tismpa iminj

Fig 2: Reladitn sefainioo. (s} medida & dlstinios Sempas Ias |3 30isen o2 lucenna. L6 puntos
representan |3 reiacion ene la medla de RLL o8 & poctios en pressncla y de & poctios =n
3USENSI3 B2 30D 9-CI5 Mebnok.

3.- Cipersdn ge dalos

e
o
iy

o 1 3 4 & 11 12 13 15 L]
Tiempa (min]

Fig 3 Walores da T (#) calcuiados 3 partir de 4 punios n Susancla y & puntos &n presancla de
ACHK S-CE-rETTiD 3 AIENNIGE UEMDOE 8 Medla tras 13 30l 02 uNeing.

UHIDAT DE EVALLACION DE ACTIVIDADES
FERNACOLOAIZAS [USEF)

rukivio da Ferroecia indusenal
Fuulied e Fammecs

Cargas L laco S
153 S g che Commpacnalaln

A Conclesiones

.- La aclividad lucilerasa decayd con & Bampo 48 medkla. 3 Bemipos superianes a S mekios 62 0DEENG
un CRECENGS MUY 3CUBAG0 d8 |3 3C0VITad IUCiTerasa. LOB PUIGOE N AUBENCIS 02 ACil 90 relingicn
Eresanlaron un 0escenso Mds 3susata que loe puntos & presencls de esle compuesta,

2. Laactvidad aspeclca, meokda come |2 ralacksn seflalinsda, sumenss con = Sempo d& medida. Sxta
aumento s debit 3 des0ENE0 M3E 3CUSa00 08 @ avivioad oterasa que presentzron e punlos en
3USENKa 08 ACkio S-cls FENCO. A paTlr d2 106 S MInulos e5Ea TeiRN TUS SUPENOE 3 1.5, Slendd valka
para |3 efecucion de ensayos de HTS.

3.- Los walones de 2 sumentanon can e fiempo, astsblizandose en valores supenares a 67 apatirda 5
minuios iras @ adicon de & iucilering.

PO 1000 250, 58 PrOpOnE S{Ecuiar |3 campaia de HTS segun & prolocoio descrin y realzanto s
medidas 4= |a acividad udferssa 5 minutos d=Epuss 42 |a adidon d2 | luctferna,
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ANNEX 3:
EXAMPLE OF DATA REPORT FOR HTS CAMPAIGNS.

UMNIDAD DE EVALUACION
DE ACTIVIDADES

USEF rarmacoLocicas
(USEF)

INDIVIDUAL TESTS DATA REPORT
PCB

Study Completed: September 17, 2008
Report Printed: September 18™, 2008

Work Order #: USEF0201/08U

USEF Internal #: CBG00001-CBGO01120
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LMD DE EVALLAC KN DE ACTIDADES
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USEF F,n:::.l:ﬁF--—-il ndustial

o —
1572 Sartiage dn Compnaks

Pharmacology Data Report For PCB

Work Order Humiber: USEFOZ0N e
Services Baing Reported: Ingidual teslts

Compound Infermation:

USEF Internal # Compound cods DCl

CEGDIDO01 Presiw-1 Azaguanine-3

CEGDO0002 Prestw-11 Wedicrane

CEGDI0003 Prestw-21 Sulfaphenazale

CEGDID04 Prestw-31 Chioramphenisl

CEGOI0o0s Preshw-41 Frocaine hydrochiorids

CEGDILD0E Prestw-51 Trchiorian

CEGDIO0T Prestw-61 Worariel tarirate

CEE0000038 Presbv-T1 Todralazing hydrochionids

CEE000003 Prestw-2 Allantoin

CEGDIDO1D Presiw-12 Berzonalate

CEGDIO11 Presiw-22 Fanthenal (O

CBGEDI012 Prestw-32 Epinzole

CEEDI0D13 Presiw-42 NMowisylyte Nydrachends

CEG000014 Preshw-52 Cabamazepineg

CBGDI01S Prestw-62 Homatroping hydrobromice (7,25

CEGDIID1E Preshw-72 Imipramine hyarochionds

CEE0I007 Prestw-3 Acetazolamide

CEE000018 Prestw-13 Hydroflumethizzide

CEGDID13 Prestw-23 Sulfadiazine

CEGDIDOZD Presiw-33 Y line

CBGDOD0Z1 Sreshw-43 Betazale hydrochioride

CEGDID0Z2 Presw-33 Trilupromazne Mydrochionde

CEGDO00Z3 Presiw-63 Mif=dping

CEGDI00Z4 Prestw-73 Sulingac

CEGDIDZE Preshv-4 Wesformin fydrochionds

CECO0002E Preshw-14 Sulfacesamige sodic hydrats

CeE0I00eT Prestw-24 Ianeshynodrel

CEGDI0ZE Preshn-34 Trharmerane

CEE00002s Prestw-d4 Isouicam

CEE000051 Prestw-34 edenamic acid

CEGDIDE1 Preshw-64 Chirpromazing hyarochlonds

CEGDINDE2 Preshw-T4 Amitryptiine nydrocniorioe

CBGDI033 Prestw-5 Alracunum besylate

CEGDI0034 Prestw-15 Haptamingl hydrochionide

CECO000GE Preshw-25 Thiamphenicaol

CBGDIN03E Prestw-35 DCapeone

CEGDIIDET Preshv-45 Mapraxan
LMIDAD [E EvALLACKSN DE ACTIMDADES
FARMACOLOMCAS (LISEF)

USEF I=stiuls de Fassacia ndusiel

Facutar de Fas=aia

o i
1ETED Santiage de Cos gl

TABLE OF CONTENTS
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Summary 28
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1) Complete data annoiation 34

) Hit annatation 5%
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LREDAD DE EVALLACKN DF ACTAMDADES
FRANACOL OGS (USEF)

HITEE s s riiiavisl
Facutad de Fassass
Campars Uniaisiass s
1E7ED Barflage: 2n Cosprriab

METHODS

Methoos empiayed In this study nave been adapted from the melhods proviged from PCE b
maximize reliablify and reproducibilty. Reference standards wene run as an integral part of each
3gsay o ensurs the wallony of the resulls cotained.

Sounce: Hela MIP peerexpressing MnZ promoter cion#14 (provided oy the
SpOns0r of he siudy)

Coatrol Ligand: 10 uM Z-cis-relingfc acid (Slgma R4643)

Vehicle % DM30

Incubalion tmetemp: 18N at 37°C, % CO; SMospnere
Ircubation ourter ‘500 mi CMENY, S0 mi FBS, 5mi Peniilin/Strepiomicn, 7.5 ml Genetcin 50 mgml,
Quantzatien menod: Lumirssence

LIDAD DE EVALLACKSN DE ACTAMDADES
FARMACOLOGICAS (USEF)

itz e Faeacia incrssied
Facaitad o Fu

Caspess utiven
TR Sartisge: d

USEF

EXPERIMENTAL RESULTS

AES3y reslts are presented 35 Me percent of actity of 10 UM S-cls-refinole 3ed throughout the
raport. Compounds wers tssted at 3 concentration of 10 M. Negatve percentage valss
comespond to the Innibition of mitofusin-2 slisten by comp
Compounds showing activity higher than 60% of S-cis-refincic acid were conslgered as hits and
'were confirmed In an Independant assay.

1. COMPLETE DATA ANNOTATION

Compound code oet T activity
1oy |

CEGIOON0T | Fresta- AzaguarineS 245168
CECI0ON0Z | Frestar VElcane -4.0500
CEGI0000S | Frestar Sutaphenazae .05
CEGI00I0E Chioramgnenical

@- e
CEGI0000E Trchioeten
CECUO0007 | Presta Norane! il
CEGI0000E | Frestar Todraizzine hydroeniorie
CEGIIE JEEN]

Senzonaale

TanhEna (0]
CEGIINTE Tz
CEGI0001S | Presta-s Moyl hydrochoride
CEGIO0012 | Prasta- Camamazepie
CEGI0ANTS Somalrapine Mydrobrorie (FLa]

mﬁ_ﬁn i3 5
CEGI0ANTT AcEazaBnice
CEGIDOTE | Fresta- ST TEan0E
CEGI0O0TE | Frestar Sutadlazne
CEGI0000 Clprophyline

3201

CEGI0NE TrLpromazne Mydrochionds

NFzclpine

Suindac

Wlformin Fydroehioriae

Sutavelamie 500C Nyarale

ER e
Tramlerere
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STUDY QUALITY CONTROL
SIGNAL/NOISE RATIO [STIMULATION/BASAL) DISTRIBUTION
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