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Institut Pasteur Korea

We are Pasteurians fighting disease in Korea for all mankind
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Institut Pasteur Korea Mission

Driving convergence of

BT, IT and Chemistry

Institut Pasteur Korea [
Dlscovery Approach nnova .l.ve rug discovery _ BT

Once Institut Pasteur Korea has identified promising molecules,
our chemists turn them into more effective drug candidates.

D§CO very Biology i B - Lead Optimization - Early Safety Profiling
Institut Pastsur Korea has been fighting and neg C -Testing in Animal Modsl

- Tuberculosis Research Lab - Hepatitis Research Lab - Respiratory Virus Research Lab 2

- Dengue Research Lab - Cancer Biology Research Lab - Leishmania Research Lab

- Antibacterial Resistance Research Lab
# Institut Pasteur Korea is studying MERS-CoV, Ebola, and Malaria as well.

Industrial Partnerships

Institut Pasteur Korea works closely with industry and academia to increase

Screening Science & Novel Assay Technologies

Institut Pastsur Korsa has been building the bast High Content Scresning platform in both

BSL-2 and BSL-3 laboratories to enable discovery biology to understand disease, and collaboration and partnerships. With these connections, our tachnologies will be

develop novel therapies. ped into future ication and therapies.

- Technology Development Platform -Computational Biology 7T S — - Invention Disclosure - Patent - Consulting
- Assay Development & Screening .S | & A i - R&D Collaboration - Intsllactual Property - Licensing
- Lab Support Operation - Knowledge and Practice - Material Transfer Agreement

# Please visit our websits 10 see more on our institute’s inventions and technologies.
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Institut Pasteur Korea RND Infrastructure

Z®» General workflow

Disease Model Readout Quantification Screening Target Active Cpd
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Outline

|. Strategic procurement of
HTS chemical library

Il. Success story of
development of
antitubercular drug

lIl. DFRS virtual libraries
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Outline

|. Strategic procurement of
HTS chemical library
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What 1 s nChemical o Space?

CHEMICAL GALAXY Il

A NEW VISION OF THE PERIODIC SYSTEM OF THE ELEMENTS

g

Chemical space is the space spanned by all possible (i.e.
energetically stable) molecules and chemical compounds i that is,
all stoichiometric combinations of electrons and atomic nuclei, in all
pOSSIb|e topology Isomers. I Wlklpedla I
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What is the Size of Chemical Space?

A typical pharma
corporate

compound set
— 106-7

Virtual molecules

claimed by patent
Possible molecules Markush structures
~ 108 with < 30 Heavy > 1012
Atoms and MW < 500

Publicly disclosed
molecules

Synthetic feasible Virtual compound
Combi. Chem. space defined by
Libraries other means

= 1013 1010 =~ 1030
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How many FDA approved drugs today?

1827 Morphine (Merck)

1899 Aspirin (Bayer)

FOA

1815 Approved Active Ingredients
2019 - 1736 chemical drugs
- 79 biotech drugs
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Case study: Hits from HTS
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Compound Procurement Workflow

x Validated 11 chemical vendors for quality and diversity of
compounds based on major pharmaceutical companies
collaborations as well as publications

Comprehensive Assessment of

the Structural and Property Diversity

Physicochemical
property analysis

x Physicochemical property from whole molecule

Sl eSS x - Analysis  of scaffolds in legacy library:  Bemis -Murcko framework
analysis x Selection of compounds with different scaffolds

O IaA(aleRe), x Diverse compounds selection using molecular  fingerprints
fingerprints functional connectivity (FCFP), extended connectivity (ECFP)
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Chemical Vendors

x Validated chemical vendors for quality and diversity of compounds based on
major pharmaceutical companies collaborations as well as publications

@ChemDiv %e LIFE %Cllﬁ

The chemistry of cures™
Enamine Life Chemicals

ChemBridge ChemDiv

5 ¢

: : r P L
Princeton Biomolecular Research Inc. O‘hz, a
Power of Nature in Harmony of Life NEW SUBSTANCES
FOMR NEW RESEARCH

MAYBRIDGE InterBioScreen Princeton Otava
Maybridge
Tec
Your Full Service Partner S p e c S n
Mbs';,l,gﬂsg?smy chemistry solutions for drug discovery ke J
TimTec Specs Vitas-M
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Filtering Criteria 1: Drug-like Rules

X In order to discriminate between drug -like compounds and non-drug compounds,
a combinati on Voefb eland®ipnm = leuleswsere applied

Lipinski Rule of 5 Vebers0 Rul e Op r e Rules (MDDR -like)

Wﬁ%%?o Pol ar Surface Ar QM&MQ N

9 No. Rotatable Bonds 0 -10 No. Rings O =

Hbond donor No . Rot at abl e b
H-bond acceptor U 1uU Nondrug -like

No. Rings O
No. Rot atabl e b
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Filtering Criteria 2: Fragments

X Op r e kiltes Non -drug like fragments & toxicophore filter
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Filtering Criteria 3: Scaffold Diversity Analysis

S24N12NASgNS JO JaquinN

x Bemis -Murcko scaffolds (BMS) were generated and used as filter to achieve

lead -likeness of a compound library

Scaffold Representations
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V. Compounds si mi- ak e oMuickoessaffolds were selected

-Excluding compounds wMursko MAAffolds
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Deception of Similarity Prediction

-0
O N
N\ / |/
N : N
Structural Descriptor
Similarity Score 1.0
PubChem CID: 2195520 PubChem CID: 895193

A BioAssay AID: 1321

A BioAssay Name: Primary Cell-based High Throughput Screening
Assay for Inhibitors of Weel Degradation

A Target Protein: WEE1
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Scaffold Diversity Analysis

x Bemis -Murcko scaffolds (BMS) were generated and used as filter to achieve
scaffold diversity of a compound library

Scaffold Representations V Ring systems and linkers are
identified for potential use in a
combinatorial-type approach to

ij%
i°o

NVY-AUY922 . .
compound library generation.
m F—\ N/_—\o . . :

HO B NP wo B P O a — 'V Consideration of atom properties

(2 (2 (atom type, hybridization, and
— — HO - (6]

00 o~ O bond order) for framework atoms.
HN—" HN—" HN—

Ring systems Linkers Side Chains ) ]

V Compound libraries may be

o NCO evaluated for their relationship to

O ) the shapes of compounds. In

o =N o other words, we can evaluate how

"o well the diversity space of a

Framework

library is.

Framework atoms
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Diversity: BMS Chemical Space

x Bemis -Murcko scaffolds of approved drugs
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Diversity: BMS Chemical Space

x Bemis -Murcko scaffolds in IPK library are diversely distributed and covering the
realm of FDA approved drugs.

A IPK Chemical Libraries

Institut Pasteur Korea - Over 10 Years in Korea Fighting Disease for All Mankind | Confidential 19 0



