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Interprotein Corporation

A Location: Osaka, Japan A Expertise: Development of PPI (protein-protein

A Year Established: 2001 interaction) modulators with small molecules

A CEO & President: Masato Hosoda or pgptide
Awww.interprotein.com A Business Model:

AW @interprotein E Strategic Alliance: Target discovery and
Lead optimization

E Licensing of a pipeline
Platform Technology

AINTENDD® / SBSG®,
. Qir- . A A proprietary in silico drug design
f {5 suite
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A Structure-Based Molecular
Design

INTENDD'

High Quality Hit Generator Frertrlstie

A Prediction with Entropic

ADeep Learning for Al Drug Discovery


http://www.interprotein.com/

The Quality of INTENDD®

A INTENDD® (INTe r p r o Enginherfad New Drug Design) is our
proprietary in silico drug discovery platform specializing in protein-
protein interaction (PPI) modulators.

Activity

Clinical Candidates
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A INTENDD® enables the
discovery of compounds with
significantly higher activity at

initial screening so that the hit
compounds can be developed into
potential clinical candidates with
just 10-fold activity gain.

INTENDD®
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200 Candidates for Wet-Screening in 4 Months

Schedule

INTENDD®

Target pocket Use 3D-printed
identification models

* binding site

(Structure-
Small- EESEU Seeliole Molecular
- " Generation) Method :
. ¢/ molecule = design of
= candidate
Clustering and filtering
g through binding structure- comps
based mechanism
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Typical Thermodynamic Profile of Compounds

ITC10 )
o 5 Unfavorable
E
= 0 1 B /G
< 5 B AH
B -TAS
_’|O 4
15 Favorable
=20 , , Y
Interaction Interaction Interaction
1 2 3
Shown are thermodynamic signatures of three
i nteractions that have the

The binding energy is related to the affinity. Binding
affinity is a combined function of the binding enthalpy
(pH) and the binding
reflects the strength of the interaction due to hydrogen
bond formation and van der Waals interactions.
Binding entropy is a combination of the change in
entropy from desolvation and conformational changes
upon complex formation.

Understanding biomolecular interactions, Malvern,

entrop

2016

A Interaction 1; This type of compound
would form noncovalent bonds,
mostly hydrogen bonds, and tend to
have higher flexibility and polarity.

Interaction 2; This type of compound
would form hydrophobic contacts and
tend to have lower solubility and
flexibility.

A

Interaction 3; This type of compound
have both favorable enthalpy and
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drug candidates. Interprotein
assume that large favorable entropy
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The Key Ingredient of INTENDD® | Entropy

A INTENDD® considers entropy contribution for binding and
enables us to design hit candidate compounds of -8 ~ -12
kcal/mol range [nanomolar (10°7) range in activity].

Activity

Clinical Candidates
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Consideration of Entropy for PPI Inhibition

Kinase Pocket A Upon binding to kinase pocket, both
compounds A & B have similar

0 entropic penalty due to
conformational restrictions. Thus,
enthalpy gain contributes to higher
activity.

A On PPI pocket, compound B has
smaller entropic penalty than A.

) )} j " Large -T &S 4 ) Large -T & INTENDD® can pick out B as the
Comp B promising compound for PPI

=) :ﬁ Large -T &S ) ﬂ small -T &S inhibition.
A

Compound A can also be optimized
by Interprotein & pharma to
PP| Pocket generate lead candidates.

CpcpS Favorable -T &
Higher Selectivity
More potent

Optlmlzatlon

X: conformational INTENDD® Interprotein (Blndlng Mechanism) &
restriction Consideration Pharma (Knowledge & Technique)

Comp A




Runx1/CBFD
Inhibitor

Runx1/DNA
Inhibitor

. Allosteric
JSAN AN /N Surface

INTENDD®

5 ‘ No suitable pocket for

inhibition on
allosteric surface

4

R V. Considering protein

CBFb promotes DNA e h_fIEXIbILIEy to ge;nfn .
binding to Runx1 -Printed Model 'gher entropy etie

(Allosteric Modulation)



ICso for Runx1-CBFDb binding to DNA (emol /L)

LOW  High activity Low activity
aCEI\Vr[y0<1 1 10 >>1OO kcal | IC
i . : : ca 1Cs, Ko
I 7S L 2
o | 82 7 :.s. . 73 -82 89 ND
S |-8.4 131 (79 €105 74 S¢ ¢ 79 82 29 35
o |-8.6 e o 102 -83 19 ND
S1-88 * .
S |® ® o 111 93 021 52
& L] 113 91 055 1.6
9.2/ ¢ 117 -87 36 ND
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. ¢, Hit compounds Identified based on activities
activity 131 -8.2 0.77 9.5

and structures. Bold denotes compounds with
Kpval ues | ess than 10 & M. ND: Not determined

A There is no linear relationship between MD-based docking score and activity.

INTENDD® detected compound 131, which exhibited high activity and low docking score,
from 200 hit candidate pool. It would be difficult to find it with docking method in the

same condition.
A 131 analogs showed favorable SAR, resulting in the identification of many highly active
comps (IC50 < 1 M) in secondary screening.




