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1997 Rituximab Molecular-targeted drugs
998 Trastuzumab Approved by FDA
2001 Imatinib
2003 Gefitinib, Bortezomib

2004 Bevacizumab
2005 Soratenib

2006 Sunitinib, Dasatinib,
Panitumab, Volinostat

2000
1997 2009 Everolimus

2007 Lapatinib, Temsirolimus
Nirotinib



History of Primary Anticancer Drug
Screening Models in NCI

—1 1940

Sarcomal80
—1 1950
L1210 Leukemia
— 1960
—1970 P388Leukemia
—1 1980 (Human Tumor Clonogenic Assay)
Disease-oriented Drug Screen
by In Vitro Human Tumor Cell Lines

— 1990



60 Cancer Cell Lines
Panel

|

Hollow Fiber
Assay

|

Xenograft
Panel

Preclinical Evaluation of Anticancer Compounds in NCI



History of the development of cell-line
platforms for evaluating anticancer agents

Animal cell | DTP established™ I

culture I Culturing
becomes Cell-free cell culture human tumour
routine media developed cellsas MCTS

Hela: first human
cell line developed
from a cancer
patient

Methods for

developed

cryopreservation of
mammalian cells

“(Sharma, Settleman et al. Nat Rev Cancer” 10:241-253,2010)

(2000-present)
COMPARE S DTP NCI60 operates
algorithm | Clustered heat external as service screen CMT1000
reported | maps reported | review  fordrug profiling launched |

National Cancer Institute (NCi)-related events arg
DTP, Developmental Therapeutics Program; JFCJf Japan

1986—
NCI60

screen'

1989
COMPARE

{1990-2000) Culturing JFCR39
NCI60 model NCl60asa human tumour :
development drug discovery cells in PVDF

hotlow fibres

algorithm

Paull, Shoemaker et al.
J Natl Cancer Inst.81:1088-92.1989.

Human tumour cell lines
retain genomic features of

the primary tumour from
which they were derived

elated events afg indicated with red boxes.
ur spheroids; PVRF, polyvinylidene flucride.

1998-
JFCR39

Yamori et al.
Cancer Res. 59:4042-9, 1999.
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We developed a database of “fingerprints”

Fingerprint

Lu St Col Br Ov P CNS Me

39 Cancer Cell Lines (JFCR-39)
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New Compounds with Unique Modes of action

/ New Tyrosine Kinase Inhibitors \ New Topo | & Il Inhibitor
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JCI: 11504 B-hydroxyisonalerylshikonin
JCI: 12149 1H-imidazo[4",5":4,5] pyrrol-

K [3,4‘:6,7]cyclohept[l,2,3—cd]—indole—3,5—dione/

New HDAC A%%m
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A New PI3kinase Inhibitor ZSTK474
Identified by JFCR Cancer Cell Panel



Target Identification of ZSTK474

- selected by cell-based screening
by Zenyaku Co.,Ltd.

N
F>CH /"\N4/|© - has strong antitumor activity
A
j\'\\ yN\ - But,
ONTINTINTY
o/ L_O
ZSTK474 Its target was unknown.

Cancer Chemotherapy

Center, JFCR



MRDEFER:
oy PRBFF—EiEE
B

fiﬁ‘;.

PI3xXF—+H (&
BOETRF, 185, i
i ;oA )

U

¥ @D | m AT
d: 2h e
(m1oR) BAD £z5n3

LML, PREFF—EZENETS
AR KREARTHS ! 2004




Fi int of
GEM COMPARE g

Rank e &
1 - Order Chemica r
s Database ) " A
o | — 2 B 0.8
; - _ _ 3 C 0.6
= Fingerprints of 4 D 0.4
] Reference
— Chemicals
7 10 E 0.0
“COMPARE Algorithm”

1. compares the fingerprint of ZSTK474 with that of each
reference chemicals which has a known mode of
action.

2. predicts the mode of action of ZSTK474.



The COMPARE analysis indicated that ZSTK474 highly
correlated with LY294002 which is a PI3K inhibitor.

CELL LINE

MDA-MB-231
CNS *
U251

SF-268
SF-295
SF-539
SNB-75
SNB-78

HCC2998
KM-12
HT-29
HCT-15
HCT-116
Lu *
NCI-H23
NCI-H226
NCI-H522
NCI-H460
A549
DMS273
DMS114

LOX-IMVI
Ov *

Log GI50

-6.62
-7.03
-7.55

-6.25
-5.96
-6.19

-6.73
-6.46

-7.26

-6.61
-5.78
-6.35
-6.29
-5.82

-6.47
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Does ZSTK474 inhibit PI3K?

St-4
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The effect of ZSTK4/74 on PI3K activity. )
PI3-P ¥ " ® oo ereer e P|-3-P "",'OIO
Orgin o o e ¢ ¢ o ¢« o © & o & Origin & & & &« & & & » =« .
I | | | | | I | 1 || | |
Cont.  0.01 0.1 1 Cont. 0.01 0.1 1
_ 140 _ 140
*% 120 % 120
"c'é 100 % 100

ZSTKA474 actually inhibited PI3K activity!

Cont. 0.01 0.1 1

ZSTK474 (uM)

 Cont. 001 0.1 1
LY294002 (M)




Mode of action of ZSTK474 to PI3K

p85

: Structure of PI3K
Regulatory unit




Growth inhibition of human colon
cancer xenograft WiDr by ZSTK474 |

Control ZSTKA474
_ ;I|_2 (?ays after i?nitial treat:[?lent 2I1 2I8
t AMAAAL AAAAAL AAAAAL AAAAAL t

Tumor inoculation Oral Administration of ZSTK474 Photographed



Visualization of cell cycle distribution in live cells in vivo

Cell transplantation

!

Day0 Dayl Day2 Day3 Day4 Day5 Dayé6
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Fluorescence microscope
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Efficacy in various xenogrft models
using JFCR-39

Advanced Cancer ~ Orthotopic Prostate Ca.



[I\/Iechanism of ZSTK474 to inhibit angiogenesis}

/STK474, .
Iressa Avastin . .
SU5416,
Block Neutralizes sunitinib 0 q
production VEGF
of VEGF Block
— VEGF-R
L VEGF @

a E Cell proliferation,

. q
@é Migration, Endothelial
n

Tube formation cells

Tumor cells Blood vessel

LSTKA74
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ClinicalTrials.gov

& service of the U.5. National Institutes of Health

List Results

Refine Search Results by Topic Results on Map

Found 1 study with search of: ZSTK474

Hide studies that are not seeking new volunteers.

Rank Status Study

1 Recruiting A Safety Study of Oral Z5TK474 in Patients With Cancer
Condition: MNeoplasms
Intervention: Drug: ZSTK474

Save this search by bookmarking this page.
When you use your bookmark, the search will be performed again on the most recent collection of studies.

RSS Feeds for studies found by your search that were:
First received in the last 14 days, Last updated (includes received) in the last 30 days

<¢| Download Options
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HA4Y3H (Basic information)
JHH(Item) H#A<#&(Japanese) HiE(English)

A Phase 1, Multi-Center, Open Label,
Uncontrolled, Serial Cohort, Dose
B | ETIEERS R 2 oS E L 7ZSTK474 | Escalation Study of the Safety,
(Official scientific | w%Zett, AHM, EWHEE X SH%1% | Tolerability, Pharmacokinetics and
title of the study) | Z ¥4 2 B [ MHFEEWAREHEEE | Efficacy of ZSTK474 in Japanese
Patients with Advanced Solid

Malignancies
fan il e A Ph ] f ZSTKA474 i
. HEATVEEIHS B % &R I L 72 ZSTK474 ase 1 study of Z5TK474 in i
(Title of the study Japanese Patients with Advanced Solid
o DL b EERY . )
(Brief title)) Malignancies
Region H4%/Japan
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A novel Golgi disruptor AMF-26

T



Brefeldin A (BFA) was developed toward

anticancer drug, but it was stoppe
because of low bioavailability.

A

PPl inhibitor Target References

Brefeldin A Arfl-ArflGEF Nature, 426:525, 2003

Nutlin 3 pP53-MDM2 Science, 303:844, 2004

ABT-737 BCL2 Science, 305:1466, 2004

SP304 TNF-a Science, 310:1022, 2004

|ICG-001 B-Catenin- PNAS, 101:12682, 2004
CBP

FJO FRZ-7—DVL Cancer Res., 67:573, 2007

28




Brefeldin A (BFA)

1. 1s an PPI inhibitor

2. 1nhibits the activation of small G protein Arf
3. disrupts golgi apparatus

GDP-GTP Exchange
by Arf- GEF interaction

=
mGDP @ BFA Activated form
ARF: ADP ribosylation factor guanine-
@ nuceotide exchanging factor
Pi

GEF: Guanine Nucleotide Exchange Factors
J Biochem 136:761, 2004



Memrane Traffic
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Dr. H Nakayama (Kyoto Univ) (http://www.pharm.kyoto-u.ac.jp/physchem/nakayama’%20s%20work.html)




Screening of BFA-like compounds by

COMPARE
COMPARE Rank Chmical
5 ndefined New order
4 . 1. X 1.0
g 2. Y 0.8
3. Z 0.6
4 0.4
, 10. 0.0

39

Fingerprint of —>
BFA

Predlctlon




Screening of BFA-like compounds by COMPARE

Brefeldin A Median vs ANY

SEED Brefeldin A
Data base: GI50
Numeric type of data: LOG
TARGET: ANY
Positive correlation
1 0.913(Brefeldin A
2 0.909|Brefeldin A
3 0.895[Brefeldin A
4 0.831|AMF-26
5 0.783|AMF-26
6 0.778 | AMF-59
7 0.776 |AMF-26
8 0.767|AMF-26
-
o @’Xb_
Brefeldin A

CELLLINE LogGI50 Log GI50
Br
HBC-4 7.34 7.38
BSY-1 8.47 7.91 1
HBC-5 7.47 I 7.44 I
MCF-7 -7.48 0 7.27
MDA-MB-231 -7.65 1 7.67 1
CNS
U251 -7.14 O -7.25 [
SF-268 -7.37 -7.35
SFE-295 -7.18 O -7.26 I
SF-539 -7.33 -7.27
SNB-75 -7.78 1 -7.63 |
c SNB-78 -7.22 0 -7.31
(0]
HCC2998 -7.59 | -7.41 I
KM-12 -7.58 | -7.45 1]
HT-29 -7.54 i -7.47 i
HCT-15 -7.08 ([ -7.09 O
L HCT-116 -7.46 I -7.28
u
NCI-H23 -7.27 [l -7.27
NCI-H226 -7.66 | -7.64 |
NCI-H522 -7.39 -6.82 1
NCI-H460 -7.08 = -7.02
A549 -7.26 I -7.26 I
DMS273 -7.45 I -7.28
M DMS114 -7.43 -7.36
e
o LOX-IMVI -7.62 -7.65
\'
OVCAR-3 -7.57 -7.46
OVCAR-4 -7.49 -7.52
OVCAR-5 -7.50 -7.41
OVCAR-8 -7.36 -7.41
R SK-OV-3 -7.23 -7.37
e
RXF-631L -6.75 -7.20
st ACHN -7.20 -7.31
St-4 -6.73 -6.68
MKN1 -7.53 -7.58
MKN7 -7.24 -7.35
MKN28 -7.05 -7.07
MKN45 -7.52 -7.51
P MKN74 -7.32 -7.26
g DU-145 -6.65 -6.59
PC-3 -7'42 LI B O -7'35 LI B B O
MG-MID 737210 1 2 733210 1 2
Delta 1.10 0.58
Range 182 Brefeldin A 132 AMF-26

Ohashi Y.,.Yamori T et al., J Biol Chem 201 5 2




AMFE-26 inhibits membrane traffics as BFA

DMSO AMF-26

B ..
Tt
; Recycling
Endosome
€ v

(BSY1 Cells , Drug treatment: 1 uM, 1hr)

Ohashi Y.,Yamori T et al., J Biol Chem 2012




Potent antitumor activity of AMF-26

e e L
A O
| —

Relative Tumor Volume

B.W.Change (g)

AN O N b

o N
1 1

o N b~ O 0
. 1 1 1 1

(BSY-1 xenograft model)

—&— control
—-MOP-26 83 mg/kg
—A— MOP-26 100 mg/kg

Control

AMEF-26

/

10 15 20 25

0 5
IRRRRA

15 20 25

10

5
it

Days after Initial Treatment

Ohashi Y.,Yamori T et al., J Biol Cheni2012
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Molecular Target Screening
Combined with JFCR39

by Committee of Anticancer Drug Screening

D HDAC

Proteasome =~ ""'~.,




MEXT
Committee of Anticancer
Drug Screening

Database

|
database /
|

Chemists /s Structure & Activity
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Chemicals

Stimulate Drug Development
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