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Drug discovery HHte| 2 895 IOt A2 = A= EME 7|8 5

Target selection AN <. Yas 1 - SCP ™ Library SCP ™ NMR

SCP ™ Screening

YAE 7157
MEZE ZH/WEZE E27]=(SDF™)
Drug Design & Biological
MediChem Evaluations
SDFM X-ray Target Assays
SDFM Informatics Cellular Assays
Parallel synthesis In vitro DMPK

Lead / Target complex
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FE7|U MY EHE 7|
(SBDD: Structural Based Drug Discovery)

- SPS™, SCP™, SDF T

FBDD ESHE 7|=2
upgrade

» FBDD(Fragment Based Drug Discovery)

* %LH ?El_jF_ Al% %ol_l- ?:!-OEII-HQII: _C')_E%;él O Fragments A Screen

&= & (News release)
« Or=A|2tHIO| 22 Al ATR TR ‘RIS X5
7|9 Mo B E =5 0bA| A F (57AF A7)
. - SN SRR =]
IBM Watson DD, CimpIRx & A.l. =212 L{ & 2tg . AXOMMIZHID
PP, Allostericdrug & AT &0 7t
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Phosphodiesterase 5 inhibitors *

D o]
@ 1y
HN N\
5 W . ®
I/\"/ N Viagra
(sildenafil)

D T o ciatee
% Sl
J\)

@ fs‘ Levitra ®
'y l {( ‘(vardenafil)
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CH;
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EX: Nature 425, 98-102 (2003)

* Phosphodiesterase 5 inhibitor : EAZCFO|O| AE{Z[0]A 5 AK|H|

270l SusiRinol BAS TIots BH Y2

MZ|M cGMP £0| ZAZLCIO|O|AEO|A 582
=3 282 A3l

1 PDE-5 1.8
2 NDM-1 1.85
3 MELK 2.4
4 DYRK3 2.8
5 HMT 1.8
6 PDE-10 2.0
7 ERK1 2.6
8 HIF PH1 2.34
9 HIF PH3 2.9
19 (Ss?alr:)aht;llococcus aureus) 155
11 | PYK2 2.0
12 | KMO 2.1
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http://www.pfizer.com/main.html
http://www.bayer.com/en/index.php
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Vancomycin 1.0-20 1.0 20 |10->640| 1.0 2.0
Linezolid
0.25-20 1.0 2.0 0.25-20 1.0 2.0
(Zyvox)
Daptomycin | 55 50| 10 | 10 | 025-40 | 05 | 05
(Cubicin)
MICs: Ol = 50% AME /o 2|4 5=
2)MICqo: O’ 90% AN E 2T XA 55

AE g

(MAIZ| = POC)

License-out
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: Rationale

= s HH . . o
HDAC XdliHl= LMZEMLE 2AF 2T OfL|2F Tumor microenvironmentOA HHAZES
FaT. (= =) o o =
Y5 St= MDSC, Tregs, TAM 52 AH|SIH] T HIYMZSS &/ 8=I5t2 2, HYZE XS A|
[K=]
oto| HE T Al A|YX| 2up7t AS.
Available online at www.sciencedirect.com Gurrent Opinion in
; ScienceDirect Pharmacology
ELSEVIER
Epigenetic modulation in cancer immunotherapy Contents lists available at ScienceDirect
Stuart J Gallagher'?, Elena Shklovskaya'#" and Peter Hersey '+ ()
Molecular Immunology
ELSEVIER journal homepage: www.elsevier.com/locate/molimm
. The International Journal of Biochemistry & Cell Review article
Lok Biology Epigenetics and immunotherapy: The current state of play @CWM .
FLSEVIER Volume 98, May 2018, Pages 65-74

Jennifer Dunn, Sudha Rao*
Health Research Institute, Faculty of Education, Science, Technology and Mathematics, University of Canberra, Bruce, ACT, 2601, Australia
Review article
HDAC inhibitors as epigenetic regulators for cancer
immunotherapy

Mariarosaria Conte @ & =, Raffaele De Palma ®, Lucia Altucci ® & =

UM EM CcG-745 AHE M SHotN|, APL-501 H&t
« ZY0|MEZE (Tumor microenvironment)Of| A HASAXH[O] | « HHTMET} LNZ A|-I=HA|7|EE =%
AHE SHS Yoldts EFFUHIAMMEMDSC), HY | - HY T M= 2 U 24 X} (IL-2, IFN-y) 2 £
ZHE T M=Z(Tregs) U M2 CHAMNZ(TAM) H& x|
- BT HE B ST L AME 4T, 2 4
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l. T cell inactivated by Tregs
Il. T cell inactivated by MDSC

Immune T cell

Tregs
(Regulatory T cell, =& T NI &)

MDSC
(myeloid-derived suppressor cells,
SFHHAME)

Cancer cell

l. Direct cancer cell death

Il. Inactivation Tregs
Il Inactivation MDSC

V. Immune T cell activation

CG-745°| M

Entinostat?®

= O —

120 PBMC + Hep3B*
O
=
m
o
<
&> 80
4]
'_
5
<
2

40

No CG-745
treatment

: Peripheral blood monon
: Syndax HDAC inhibitor

uclear cell (& X & oHCHsi )
*: liver cancer cell line

Rel. mRNA expression levels (FC)

O P N W b~ O

m B B
0 1 2.5

EGZMB ®TNFa ®IFNg

CG-745 (M)

PD-L1: Ligand of PD-1
GZMB(Granzyme B): Ml ZZ AtZ
2=

TNFa(Tumor necrosis factor a):
SSEEAM

IFNy(Interferon y): & < Al I

g4
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HASHH| APL-501 &H&

M=o 2ofgt HH X o

. Immune T cell
@ Cancer cell
, PD-L1
v PD-1 receptor
% CBT-501 (anti-PD-1 antibody)
. Tumor cells turn off activated T cells when they . Blocking PD-1 receptor & Sustaining T cell
attach to PD-1 T cell receptors activation

APL-501 ZH¥

Keytruda Opdivo APL-501 Mean Tumor Volumex SEM
Properties (Pembrolizumab | (Nivolumab 3 CB'T_501) 3000 Group 0L, Isotype control
Merck) BMS) s = (hlgG4), 10 mg/kg, BIW*3,
¢ 2500 - L |
H H | roup 02, Positive contro
Binding 2.44 1M 230nM | 039nM 8 - (Nivolmab), 10 malkg
Affinity (Kp) S 2000 BIW*3, i.p
©°
> Group 03, CBT-501, 5
S 1500 X I hg m[g%g, BIW*3, i.p
£
= 1000 ap Group 04, CBT-501, 10
c mg/kg, BIW*3, i.p
& 500
=

Group 04, CBT-501, 20

g mg/kg, BIW*3, i.p

0 5 10 15 20 25
Study Days
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WE

Huh7 + Natural Killer cells

- IgG APL-501
CG-745
+ -
CG-745 + APL-5012| HE8QH
¥ < Immune
K7 activation ’
APL-501 Induced
| cell death
Blocking PD-1
receptor Direct

& Sustaining T cell - coll doath
activation ..

T cell Cancer cell Tregs MDSC
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HHSIEH A E ™ FLT3-BTK* Ct& X6l First-in-class 412F S &
ﬂ

2016'4, 2018'd Aptose BiosciencesAt2t & 4,900 22| 7|=0|H AHlof XA
2017'9 CHStRIS 7| =CH% CHE Y T4 Hek.Hi0|2 MI|S2 = AMet 28R =4
2017'd, O|= FDA 3|F2|%E %178, Ol= A 14 A T 5
HE =0t CG-806 AW
HiS{H =2 ) RS .. .
12 e o H|S First-in-class in AML
—
] - 7b 71'go| ¥ Quizartinib E.Ct 10HY
b 223 FLT3 Ko 24
_______ ] - Lid QI FLT3 EAHHO| R o Zet &
—_ I e B~
38% xfﬁ%ﬁj';u : « BTK SA| Xsi2 ALHX| 21}
T
[
_______ B
36% Imbruvica
0 (2017, $4bn) Best-in-class in CLL
Cleevec * Imbruvica LH’d el X Ql BTK(C481S)
1% (2016, $3.3bn) S¢Ho|of =2 & /%
> . H - T
EX: TC Internal Data, B|== & & 274, Norvatis, AbbVie ’ CLLZ} CH 72 2] gl.? .-.Enll&x k"-_'tO'“k_l._
Imbruvica I3H|=|| Etgct M E AE 21}
* FLT3/BTK :EFO|2A10] E0|HO 2 QlAtsste AR 12~6,400H] & (H7 1,4904H)
a8 S5d el MZo| HIZY MZSA0 2o
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AML X} MEo0jAe] 571 AXY

MobEE CH| 7hs 43 ofm U CHS UHIE Kol 2ol

btk !

IR N |
Quizartinib . I
Sorafenib . ‘:
Crenolanib ! ” II T I
Gilteritinib I I .I I I I | I#III J.I

CLL X} MBOjA 22HAE| 20l Imbruvica CHH| S13t QA Stol

T T e T T T L e T T T T e

Imbruvica

2.79

20
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2) HIF-PH2: Hypoxia inducible factor-prolyl hydroxylase 2

3) HIF-1a: Hypoxia inducible factor-1a

L

R

a)

Q

] M

16 -

g a

K

o =

ojr b

Rl

) ] ©

i 8 K

3 <

L W, oW

I c d mﬂ
©l o NI gz X

L LI B

< = £ o o oK

S K 32 mn ot "~

=~ .__Alh - _._._._ a7 K

e ok 5§ 5 o &

p H F X =

< ol <0 F 1l

<0 Hr ®r Ko <0 3r

RO %0 K0 B0 ko &I

M [ [ ] [ ] [ ]

16

——

{10

K

|

ol

=

BT

iof

Mjru Y

< 3

iof S

o~ [

r M

-

T 5

T mo uonepesbaq .ﬂy o

o &

£

2 s -

_ Lh - ol IH @

S © THa-4H (oAl Sw <

VR 0 = 4r
] T

Cx; CrystalGenomics

21



& =M F2 Y5 oLt 2|2 SOHAOFX|H H'E XSH M A
(=LH 2015~2017' CESEX} oF 19t7 X H)

A AMpEIcHsl
& ILoA = S| HEE Er|o] Qlom, Six| IBDX| BN A& MM AH $9bn2 =H
CG-5989°| XjHA

& 7% 43 HIF-PH2 &4 Xaigy & Zax

3E98
oz &

ro
1
oo
lo
Hu
I
n
Q

1o
kM
et
i)
oo
ojn
rd
rl'l.l
4
i)
oo
2t
rfn

HIF-PH2 o} A|

AKB-4924 (IBD X| &= X)) 6.45 i
x|
FG-4502 (HIE K| =) 335 L Rad =g
¢® 5
\.‘“
CG-598 0.02 A X
¥ *«

* T-Cell Recruitment
* Redox Imbalance

’¢~ * Barner Breakdown

1) AKB-4924:2018F A 14 21 = Gossamer
BioAlO| Licensing-out A3 At

2) FG-4592(Roxadustat): FibroGenAtOf| A 7H &=
e X|2H2 S0 HAY 5l
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IBD SE2H0|A2 CG-5982] %=

M g 2doM 24 220 Axzat

90+

=]
o
1

~
o

DNBS-induced colitis mouse

#%%p<0,05 and 0.001, 50 mg/kg vs. vehicle ~©- Normal
by TWO-way ANOVA -o- Vehicle

CG-598 - 15 mg/kg
CG-598 - 50 mg/kg

t 8

A Initial Body Weight (%)

[

o
N

W
s

Days

HZd cytokinel| ZAZ 1t

T 1 *P<0.01, 50 mg/kg vs. vehicle by T-test
e
S
g 37
X
[}
*
g 24
[T
=
=
S
K
Q
® o

Nor. Veh. 15 50

CG-598
23

& & Zo] ZA2| Nz at
8-
5T
E’ *%
5
3 5
(8]

Normal

Veh. ¢ -

598-15mpk [

598-50mpk
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Specialty Pharma Companies
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MAN =2 Hef B2 SHE 718 7|5, 28X =9 718 % R&D Pipeline 27

LY %X Nature EX| =2 AlIXY

SPS ™

HEEHIZ 43 7=

Y7 8% 2 sl
0| 2 I
12 49
opE £

Fundamentals &

JG

CrystalGenomics

G

CrystalGenomics

First-in-class
SR 1ot

License-out
Ao

SC ™ SD ™
MESH Y27 Mt H HaT|s
Best-in-class
=XtEAT A

=22 HO|7|He =
ZofF 7| =R

1) Sps™: ZetE M TH A 3K}
2) scpm: M
3) SDFM: M
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HIX| 03 Gilead Sciences

Gilead= HE x7|8E ZHY, gHlojz{A M 5 HE 9o R&D HEYES S8 2=
Top Biotech@ 2 4%

Gilead Sciences 4% 30|

(EH2| : Billion USD)

——— Phase |: Viread 32122 HIV A% T1E > . Phase Il: 22HAEZ HCV X EH| A ——

‘HARVONI HCv *Iﬂxﬂ

ledipasvir/sofosbuvir Harvor“ FDA Aol

90 ma/400mg tablets

«JSOVALDI *

SOFOSBUVIR
0 249
HCV xlﬂxﬂ
Sovaldl FDA 59l
21 R\ i
v 2 H
HIV X| 25| 11.2
Viread FDA &¢I 8.4 9.7
Mg olzf 0 5
v
02 02 0.2 05 0.9 13

1999 2000 2001 2002 2003 2004 2011 2012 2013 2014 2015 2016

Gilead Sciences2| %t T2k

HIV 22 3 SSHH|2 A% S 7tE X2 MY H MA HehZof = M&A
[ . 9} 7t e B E HIO|HAM TS N
iread HIVE 23S 27 H0lei= 8 2 . 104 0|Z 324K Pipeline EHE 9|8
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