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HTS & HCS

HTS: ensaio em massa (High-throughput assay)

HCS: ensaio de elevado conteudo (High-content screening), tambéem
denominado HCA (High-content analysis) — baseado em imagem
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https://www.genengnews.com/insights/drug-discovery-approaches-utilizing-three-dimensional-cell-culture/



https://www.genengnews.com/insights/drug-discovery-approaches-utilizing-three-dimensional-cell-culture/

Target/phenotype

HTS setup

Develop
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assay
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Miniaturize (96384 well)
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Plate type, cell no./protein amount
Assay components, duration

Decrease variation,
enhance separation of signal

Optimize (Z">0)
Chemical librarics Automation of assay
(Synthetic, ! ¥
natural products) ~ HTS assay
Set threshold (>3 S.D.)
Identify hits
Reorder and test in
dose—response assays
Chapter 5. High-Throughput and High-Content M
Screening for Huntington’s Disease Therapeutics Confirm hits
Hemant Varma, Donald C. Lo, and Brent R. Stockwell. Test in
diverse models
In: Neurobiology of Huntington's Disease: — .
Applications to Drug Discovery. e
ADMET, analog testing for enhanced
potency, BBB penetration

Identify drug leads 3
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HTS setup
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https://www.gesundheitsindustrie-bw.de/en/article/press-
release/hit-discovery-constance-gmbh-a-new-hub-for-hts-and-
compound-management
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The need for high content screening and analysis

Number of genes / compounds studied

Experimental detail obtained

Human genome sequencing
3

- comprehensive cDNA libraries
- genome-wide RNAI reagents
- novel compound libraries

Jeremy Simpson, Ph.D.
University College Dublin
Dublin, Ireland




HCS experiments - so many decisions to make!

Basic Primary Secondary Identify Characterise
assay > | screen ? screen > candidates ? candidates

>)

it 1. Primary screen \

+ JHigh sample number: eg: 80,000 siRNAs
o A, High image number: eg: >1m images

¥ 2 High cell number: eg: >=10m cells

* ¢ . |Low parameter number: eg: 3 values/cell

primary screen r

secondary screen ———>» Secondary screen

number of samples

i Low sample number. eg: 2,000 siRNAs
Low image number: eqg: 20,000 images
Low cell number: eg: 0.5m cells
High parameter number: eq: =50 values/cell

- number of parameters / cell y
r \ Jeremy Simpson, Ph.D.

University College Dublin
Dublin, Ireland




What can HCS / HCA tell us?

How much / how many ? Where ?
None Not intemalised
A
Many Internalised

Jeremy Simpson, Ph.D.

University College Dublin
Dublin, Ireland

What effects ?

Intact organelle

Disrupted




Fastest - first and best

Hit Lead
Evaluation Optimisation
Potency Efficacy DESIGN AND Kinetics
Selectivity SYNTHESIS Metabolism
Enzymology
compounds compounds

Lead
HTS + Combichem

Teague, Leeson, Oprea, Davis, Angew Chem 1999, 38, 3743
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HTS Screening Hits
* Drug-like hits

e potency of many underperform
* binding via weak non-specific interactions

not all interactions made or very suboptimal

would explain “flat SAR” in Hit-to-Lead activities

small uM leads easier to optimise than large uM
e “easy” and “difficult” hit-to-lead projects

— easy to increase Mwt/logP - increase potency

e easy to demonstrate SAR, increase potency 10x

— difficult because of flat SAR

e difficult to reduce Mwt and logP maintaining

potency
Teague, Leeson, Oprea, Davis, Angew Chem 1999, 38, 3743



Exemplos
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HTS Examples - GPCR Project

acid R
S O CONH,
N
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ICs, =0.55 uM
ICqy = 4.6 uM Mwt 350
Mwt 268 clogP 3.7
ClogP 3.4
OV
N
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O
ICqo =0.18 uM
Mwt 380

ClogP = 4.5



GPCR Hit-to-Lead

9!
' Many analogues
O Q same or loss potency

Many analogues
same potency

* Both series dropped -



GPCR Hit-to-Lead

acid acid

» — [ T
N A cl
Cl
IC50 =4.6 uM IC50 =0.02 uM
Mwt 268 Mwt 336
ClogP 3.4 ClogP 5.3 (:-<)

* Rapid Hit-to-Lead optimisation
— clear SAR
— drug-like series with good DMPK
— patentable



Summary
* HTS

— starting points are crucial to speed throughout
process

— screening file should reflect what chemists can
easily work upon

— ideally we all want to find drugs in our screening file
* but generally a HTS finds only leads not drugs

— file-size isnt everything = quality is equally important
* Libraries
— Many approaches - targeted libraries v successful
* kinase libraries - 4x hit rate - screening file

— libraries should reflect what you wish to find

°
IeadS nOt drugs Teague, Leeson, Oprea, Davis, Angew Chem 1999, 38, 3743



Sampling prohe

HyperCyt N Pertalc

Autosampler |

Flow
cytometer

o HENE

/ Sampling line

I_ Microplate [_/
|

384 wells/10 min Cytometer
1 ul/sample convel
computer
Rotating cell
SUSPENSION ——
system

Edwards et al., Curr. Opin. Chem. Biol,, 2004 8: 392-398
. Copyright & 2006 Nature Publishing Group
Edwards et al., Nature Protocols, 2006 1: 59-66 Nature Reviews Protocols
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Tudor |. Oprea

UNM Division of Biocomputing 16



Roadrunner (in-house
Informatics development)

DC Fara et al, DDT Technol 2006, 3:377-385

Tudor |. Oprea
UNM Division of Biocomputing
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Cell-based assay

v 25 000 compounds tested
v" Cell lines: AR-dependent (LNCaP) and AR-independent (PC3)

v Flow cytometry for adherent cells

Cell membrane
Granules -

Nucleus

Haynes, M. K.; Leitdo, A. et al., J. Biomol. Screen. 2009, 14, 596




Cell-based assay
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\Z! Always check your system

Negative
Estradiol

[cpd] = 50.0 uM

Granulation of breast
cancer cells (MCF-7) is
observed for Morus alba

extracts high ethanol

Cr())ro ortion
pound
precipitation
(green and cells
(blue)
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Figure 1| Origin of new medicines in the European Union
(2010-2012). a|Originator and the marketing authorization holder for
all 94 approved products evaluated, divided according to organization

type. |
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A academia

From SMEs to SME:-.J

n=1:2%

Parcerias com a

academia 28 %

Although

large and
intermediate-
sized
companies still
represent the
main engine for
commercializing
new medicines,
SMEs, academic
institutions,
public bodies
and PPPs
represent an
important
source of
innovation.

NATURE REVIEWS |[DRUG DISCOVERY 92 | FEBRUARY 2014 | VOLUME 13 22



Charities or non-
profit organization

Research
councils

Own institution
or university

European Union
funding

For-profit
organization

User or
client fees

Revenue from
intellectual property

Public—private |0 BUS ﬂCﬁdeml_CS
partnerships [J1 B UK academics
Unspecified 14.5
| T T T I
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Percentage of responses

Figure 2 | Funding sources for academic drug
discovery.
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Figure 1. Examples of Drugs Discovered and Developed through
Academic-Industrial Partnerships

Nicolau, K.C. Chem. Biol. 2014, 21, 1039



Onde estamos?

Central America

4% Others

Peru 5%
3%
Chile- :
Brazil
5% 38%
Colombia-
6%
Venezuela
8%
Argentina Mexico
12% 19%

2011 market = $67.3 billion

SOURCE: Deutsche Bank Securities

LATIN AMERICA Brazil's pharma market is the region’s leader, but most
countries’ markets enjoy double-digit growth.

Brazil

Mexico
Argentina
Venezuela
Colombia

Chile

Peru

Central America
Others

-15-10-5 0 5 10 15 20 25
Growth rate, 2010-11, %

THE ROAD TO RIO

Multinational drug firms expand through
acquisitions in LATIN AMERICA
ANN M. THAYER, C&EN HOUSTON

WWW.CEN-ONLINE.ORG 2,2, JULY 30, 2012 25
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http://www.fda.gov/Drugs/DevelopmentApprovalProcess/Druglnnovation/ucm429873. HIGFEHEmE. S




