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Changes in numbers of PPIl-related papers and patents
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Note:

1. Research papersand patents were searched with a keyword "protein-protein-interaction (within
title, abstractand keywords)" in a database "SCOPUS" provided by Elsevier and
“FreePatentsOnlin.com”, respectively, on December21,2012.

2. An outstandingnumber of patentin 2002 seems to be relevantto increasedapplication of
patents of PPIl-detecting methodologies mainly by US companies.

3. Numbersin2012arein alimited period of January 1to December21.
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1 PPI

In clinical development

N T T T T

SAR1118 LFA1l/ICAM1
17-AAG Hsp90/HIF1a

Navitoclax Bcl2/BAK

LCL161 SMAC/XIAP
RG7112 P53/MDM2

RG7388 P53/MDM2

3 VEGF

Dry eye P-3 Eyedrop 637.5 4.23
Solid tumor P-2/3 i.v. 569.7 2.86 4 8 157
CLL P-2 Oral 976.6 8.62 2 13 170
Solid tumor P-2 Oral 500.6 3.44 2 6 120
M2 Soiid & hemato. P-1 Orai 727.8 7.38 0 6 91
Solid & hemato.  P-1 Oral 616.5 7.16 3 8 111

In pre-clinical development/discovery
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PKF115-584 TCF4/B-catenin

UNC1215 L3MBTL3/BCLAF1
MM-102 WDR5/MLL1
FOBISIN101 14-3-3/Raf-1
Jal BRD4/histon H4

Red-colored letters:
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2BFDE
BiLah
Bl
TN AFUBER
BEDREE
MNABRED
BERZO
Bz
v

790.8 4.03 194 Binding inhi., IC50, 3.2 uM
529.7 2.55 1 5 59 Kb, 120 nM

669.8 3.69 7 9 178 Binding inhi., IC50, 2.4 nM
461.2 3.22 1 11 156 Binding inhi., IC50, 5.9 uM

457.0 3.42 0 6 98 Kb, 50 nM; F value (p.o.), 49%

in violation of the Lipinski's rule of five
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V-103 LCB-604
LCB-631
LCB-631
LCB-477
LCB-477
LegoChem
Biosciences (LCB) PK
LCB-477
2
2
#EOVEGFIHEXNERB R
o IRl e e
REMME2 TREMMR
LCB-477
LCB-477 LCB-477
VEGF (HUVEC)
LS174T
1Cs0 72 nM
>16000 nM in vitro >222
LCB-477 40
mg/kg 5 mg/kg
in vivo
LCB-477
10 uM VEGFR2 (KDR)
MOA
LCB-477
LCB-477
LCB-477 in vivo PK
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3 LCB-477

100% (BA (F)
=127%) 70%
(BA (F) = 69.5%)
3 LCB-477 in vivo PK
Dosing [ C, AUC,. AUC.. | AUC.JD
Route | mgkg) | **™ | ® | ingmu) | tvngimb) | mngimt) | pemgimyy | F %)
v 5 2.71 NA 7175 4115 4458 823 NA
P 20 8.11 0.5 6507 20821 22703 1041 127
PO 20 6.51 0.5 3717 11769 12396 588 69.5
LCB-604 LCB-631 LCB-477SF
Foute | g | 42 | gy | F %) | [ Roue | gkl | ta® | e | F %) | | Roue | imgkg | 2 | gy | F (%)
v 10 3.28 115 NA 1\ 5 3.46 170 NA v 5 271 823 NA
P 40 4.30 541 46.4 P 20 6.41 64.9 375 P 20 8.11 1041 127
PO 40 1.80 5.7 51 PO 20 6.32 16.4 10.0 PO 20 6.51 588 69.5
[ - } \ - 7
NEE S e J
5 LCB-604, -631, -477 BA
5 LCB-631
BA 10% LCB-477 69.
5% BA 7 AUCiast/D
16.4 588 35

LCB-477SFO M EEDHF
20 mg/kg BEEERRE

20 mg/kg IP Conc. (ng/mL| Mean SD
Time (h) Group 1 Group 2 | Group 3 | (ng/mL) | (ng/mL)
0.5 5930 6770 6820 6507 500
1 5750 5010 4350 5037 700
2 3520 2750 2930 3067 403
4 1400 632 1020 1017 384
8 399 496 560 485 81
24 181 172 129 161 28
20 mg/kg EOKRE
20 mg/kg PO Conc. (ng/mL| Mean sD
Time (h) Group1 | Group2 | Group3 | (ng/mL) | (ng/mL)
0.5 3950 3570 3630 3717 204
1 3230 2970 2970 3057 150
2 2220 1590 1650 1820 348
4 794 661 729 728 67
8 159 158 334 217 101
24 62.7 85.5 51.8 66.7 17.2
6 LCB-477
LCB-477 20 mg/kg Ip)




(PO) 6

LCB-477 500nM  VEGF HUVEC
EGM2 HUVEC
1000 nM LCB-477
379 500 nM
189.5 ng/mL 1000 nM 379 ng/mL
6 8
4 1000
nM
20 mg/kg

LCB-477 40 mg/kg

7
LCB-477
3000 |
~a—Control
= 250 | —a—Avastin
E 000 | —e-a778F40 g
& -
% 1500 #®
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=
1000 | —#—Avastin
500 | 70 ——477SF40
oL N R R . R . ) 60
o 2 4 6 8 10 12 14 o 2 4 6 8 10 12
#5MBEROBM BEMEEROBY
ERKBREHLS174T MH0E X—F IR ICK THAL, 7TASRICEHSER (RS x 8 x B EMEL. UT
DIFFIH 1= (1B, R HIEFI242mm’),
YUTNOBEE, B TETAHSBEL. 2B EICEBER (K& x 8 x W2 LRBEEMELT,
1. Control (PBS, days 0 -8 i.p.)
2. Avastin 5§ mg/kg day 0, 3, 7 i.p.
3. LCB-477SF 40 mg/kg days days 0 - 8 p.o.
7 LCB-477 40 mg/kg
LS1
74T xenograft

LCB-477

LCB-477

LCB-477

LCB-477
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BERT Da— VISR T AMO RS 4Tz,

1. Control (PBS, days 0, 3,7 i.p.)

2. LCB-477 40 mg/kg days 0 - 8 p.o.

3. Oxaliplatin 9 mg/kg days 0, 3, 7 i.p.

4. Oxaliplatin + LCB-477

4000 110
~a—Control
3500 -
Taoo —a—Avastin §1°° r
52500 —e—Oxaliplatin _g’ %
2 3
E 2000 | —#—Oxali+Avas 2
‘S 1500 .§ 80 —a—Control
g H —a—Avastin
£ 1000 g 170
e 3 —e—Oxaliplatin
590 . s Oxall + Avas

o
3
3

2 4 6 8 10
Days after first administration

LS174TH#fa%E X—F XY AICE FBHELEZ, 18R CEIHVROBHEFENEL. RDADD)

G =I5 T (FBSIT, FHEEMH K240 mm?), £ H%day 0& LT, UTFITRY

BERT A= VIH>TIEEMDOHREE{To1.

1. Control (PBS, days 0, 3, 7 i.p.)

2. Avastin 5 mg/kg day 0, 3, 7 i.p.

3. Oxaliplatin 9 mg/kg days 0, 3, 7 i.p.

4. Oxaliplatin + Avastin

0 2 4 6 8 10 12
Days after first administration

o

xenograft model

HT-29 ( )
model

xenograft

(Mol P

harmacol 2008; 74:246-254)
4 x 106 cells/mouse L
S174T HT-29

HT-29

LS174T



LxWxH
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L x W x W/2
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Days after first administration

LS174THM$H LV IHT-208fa% X—F DR ICK FHHL ., LEME NS T A0 B ERTIEERK(H
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xenograft model

LCB-477 (40 mg/kg)
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E 700 z
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Days after first administration

4
Days after first administration

HT-294f8% X—F Y RICE FBHILE, LEM&ICEIVADBBUTEMEL. RDIDD
T W—TF (51T (&5, FHEH K170 mm?), £DHEday 0&LT-, UTFICRY

BERT Oa—LICH>TLAMOREE{To1=,
1. Control

2. Oxaliplatin 10 mg/kg days 0, 7 i.p.

3. LCB-477 40 mglkg days 0 - 8 p.o.

4. Oxaliplatin + LCB-477

11 LCB-477

*p < 0.05 vs Control
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0 2 4 6 8 10 12

Days after first administration

14 0 2 4 6 8 10 12
Days after first administration

HT-29#ifa% X—F Y R ICE FHHLI, LEMEICEIIRADBBAERENEL. RDADD
J =T <53t (% BSIT, FHEMAEN70mm?), 0 H%Eday 0LL1=, UTFISRY

BERT Da— LIS TLAMO RS E1ToT.

1. Control

2. Oxaliplatin 10 mg/kg days 0, 7 i.p.
3. Avastin 5§ mg/kg days 0, 3, 7 i.p.
4. Oxaliplatin + LCB-477

12

HT-29

B-477

HT-29
LCB-477
glkg

*p < 0.05 vs Control

xenograft model

LC

xenograft model

LCB-477 (10 mg/kg)

day 12

( 14)

1100 —=—Control

—s—Oxazliplatin
800 —e—LCB-477-20

~@—LCB-477-10

Tumor volume (mm?)

0 2 4 6 8 10 12

10 m
day 14
120
E110
£
o
g1008
>
§ 90 ~a—Control
® —a—Oxaliplatin
2 ~—LCB-477-10
E g —=—LCB-477-20
& —o—Oxall + 477-10
—-Oxall + 477:20
70

4 6 8 10
Days after first administration

Days after first administration

HT-29#ifa% X—F T Y RICE THHELI. LERMEICETIRDEBER (LWW2)ZR5EL., RDADD
H =T 5 (S, FHBHAR185mm?), D) HEday 0LLT1z, UFISRT SRy Ta—ILIc

HoTILEMOREET .

1. Control

2. Oxaliplatin 10 mg/kg day 0, 7 i.p.
3. LCB-477 10 mg/kg days 0 - 8 p.o.
5. Oxaliplatin + LCB-477-10

*p < 0.05 vs Control
#p <0.05vs 477-10
$p < 0.05 vs Oxaliplatin

14 LCB-477 10 mg/kg

14 0 2 4 8 8 10 12 14
Days after first administration Days after first administration
HT-29#if8% X—F 29 RICE FHHMILE, HERMEICETIROBMBEE (LWW2)ZMEL, RDADD
FN—T (25311 (BB, FEHEMAFIN85 mm?), £DHEday 0&L . UTFISRTBER T Da—)LIc
HoTILEMOBEETo1=,
1. Control
2. Oxaliplatin 10 mg/kg day 0, 7 i.p.
3. LCB-477 10 mg/kg days 0 - 8 p.o.
4.L.CB-477 20 mg/kg days 0 - 8 p.o.
5. Oxaliplatin + LCB-477-10
6. Oxaliplatin + LCB-477-20
1200 120
1100 —a—Control
1000 —s—Oxazliplatin F110
F 90 | eicBarT0 :
E 800 =]
° 700 ~m—Oxall + 477-10 '§ 100
5 ow )
$ 500 8 % ~a—Control
2 ;g H —+—Oxaliplatin
2 200 . % 80 ——LCB-477-10
100 & —a—Oxali + 477-10
0 n " " 70
0 2 14 0 2 4 6 8 10 12 14



HT-29
LCB-477 (10 mg/kg)

xenograft model

LCB-477
15

LCB-477 10 mg/kg

16

—e—LCB-477-10

AN w s

—e—Oxali + 477

1200
sy —a—Ccontrol 10
1000 —a—Oxazliplatin _
T g
£ 900 —e—LCBA4TT-10 S100
E 800 £
E 700 —o—Oxall + 477 H
3 600 > %
g s0 2 -
> ontrol
G 400 °
E 300 2 —#— Oxaliplatin
S 5
= 200 2
00 '3
0

~
3

0 2 4 6 8 10 12 14
Days after first administration

°

2 4 6 8 10 12 14
Days after first administration

HT-20#1j8% X—F Y RICE FBHAILE, EMEICEIIRDEBAT (LWW2)EMEL. RDADD
TN—T 53T (HBSE, FHEMBAKR187 mm?), €D BEday 0&LT, UTFISRTEERTCa—NIc
HOTLAMOBRSE T o1z,

1. Control

2. Oxaliplatin 10 mg/kg day 0, 7 i.p.
3.LCB-477 10 mg/kg days 0 - 8 p.o.
5. Oxaliplatin + LCB-477

15 LCB-477

*p <0.05, *p < 0.01 vs Control

1200
1100 [ —a—control "o
1000 [[ —a—Oxazliplatin =
E 90 | g avastin 10
E 800 [ S
E 700 " ~&— Oxall + Avastin §
5600 Ego !
2 500
H
Z o ‘[ H —a—Control
E 300 I = —a—Oxaliplatin
2 20 = e ——Avastin
100 ‘L * —=—Oxall + Avastin
0 70 L . . R R s
[ 2 4 6 8 10 12 14 o 2 12 14

4 6 8 10
Days after first administration Days after first administration
HT-208fa% X—F 3 RICHE TBELI. 1EMEICET I ROMBER (LWW2)EMEL, RDADD
FN—T 5311 (F WS, FHMMHHF187 mm?), TOA%Eday 0LLTz, UFIRTBER T Sa—Ic
HoTILEMORSETo1=.
1. Control
2. Oxaliplatin 10 mg/kg day 0, 7 i.p.
3. Avastin 5 mg/kg days 0, 3, 7 i.p.
5. Oxaliplatin + LCB-477

16

*p <0.05, *p < 0.01 vs Control
$p < 0.05 vs Oxaliplatin

20

e - b de
8 400 - * 3
E 300 | -3 ; # % 80 —.— Avastin
2 20 B % 5 —e—LCB477-10
100 | * « —a—Avastin + 477
ol N R . N R . s 70
o 2 6 8 10 12 14 [ 2 4 6 8 10 12

4
Days after first administration Days after first administration
HT-208f0% X—F Y RICK TRHHELL, HEMEICET Y ROBBER (LWWI2)ZHEL, RDADD
TN—TF 12531 (& BT, FHEHAF87 mm?), €D B%day 0&Ltz, LFISRTEERrTa—LIc
HoTILEMOBREETIz,
1. Control
2. Avastin 5 mg/kg day 0, 3, 7 i.p.
3. LCB-477 10 mg/kg days 0 - 8 p.o.
5. Avastin + LCB-477

17 LCB-477

*p <0.05, *p <0.01 vs Control
#p <0.05, #p < 0.01 vs LCB-477-10

17 LCB-477

LCB-477

LCB-477

LCB-477

LCB-477

LCB-477

LCB-477
LCB-477

VEGF

18 VEGF
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VEGF VEGF
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18 VEGF

1) SPR (surface plasmon resonance)

VEGF
2) VEGF VEGFR2
VEGFi65 VEGFR2
1175 Sure
Fire
VEGFR2
3) VEG
F HUVEC
LCB-477 HUVEC
LCB-477 VEGF HUVEC
ICs0 72 nM
VEGFie5 HUVEC
VEGFR2 1175 LCB-477

VEGF1iss
LCB-477SF 2, 10, 50 uM 3
23%, 74%,
1Cs0 8 uM
LCB-477 VEGFR2 (KDR) EGF
(EGFR) FGF 1 (FGFR1) IGF
1 (IGFR1)

74%

LCB-477 10 uM
1 mM ATP
ATP 4

ATP

LCB-477
VEGF HUVEC

LCB-477 VEGF
SPR (surface plasmon resonance)

21

LCB-477 VEGF

LCB-477 VEGF

2.3

LCB-477
VEGF

LCB-477 VEGFR2
VEGF HUVEC

VEGF
in vivo

LCB-477

LCB-477

in vitro

LCB-477

Fibrin-gel assay

in vitro

LCB-477 1in vitro

HUVEC
Fibrin-gel

Fibrin-gel assay

Fibrin-gel VEGF

EGM-2 EGM-2
HUVEC

in vitro

DLL-4/Notch1

Notch V-
DAPT

Fibrin-gel assay
DAPT
19



0.5% DMSO
(inter-lumen )
10 ug/mL
DAPT
(intra-lumen )

Fibrin-gel assay

DAPT (10 uM

X100

X 200

<€— Inter-lumen-like structure (4 8 9 & e &)
<— Intra-lumen-like structure (JE#8 AE &Y & R4l E)

19 DAPT in vitro
LCB-477 in vitro
20 21
0.5% DMSO
LCB-477 100 nM
LCB-477 1 uM

LCB-477 10 uM

22

Day 6 (x 1oo|

20 LCB-477SF
(100 )

in vitro

neuropilin-1 (NRP-1)

fibrin-gel assay in vitro
(Cancer Cell 2007;
11:53-67) NRP-1
LCB-477
xenograft model
NRP-1

Day 6 (x 200)

21 LCB-477SF in vitro
(200 )
LCB-477
NRP-1 NRP-1
VEGF
Compound-1

(Cancer Letters 2014; 349:120-127)



Compound-1 LCB-477

=20
NC

=]

EG3287

asuodsay

ShERoRE2®

00 -50 0 50 _. 100 150 200 250
Time s

RY
19 LCB477

asuodsay

N - -

“Ho0 -50 0 5 100 150 200 250
Time S

22 EG3287 LCB-477 NRP-1

(SPR )
LCB-477
NRP-1 VEGF
NRP1 bl domain
bicyclic peptide EG3287 (Br J Cancer 2010;
102:541-52) LCB-477 NRP-1
SPR
22 EG3287 NRP-1
LCB-477
SPR
NRP-1
EG3287 LCB-477 VEGFises
NRP-1
23 EG3287
LCB-477

EG3287 VEGF NRP1

LCB-477 NRP-1
VEGF165 NRP-1
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23 EG3287 LCB-477 NRP-1 VEGF

(SPR )

in vitro

VEGF
ICso0 nM
CB-477S 1ICso

HUVEC

72 nM

LCB-477

LS174T
HUVEC 1ICso
LCB-477

Xenograf
LS174T

200 mm3
477 40 mg/kg

g

LS174T
HT-29

xenograft model

ICso

222

150 mms3

LCB-477

10 mg/kg

40 mg/kg

LCB-477

VEGF

LCB-
5 mg/k



LCB-477

LCB-
477
FIH (first in human)
PK
LCB-477 in vitro VEGF HUVEC
in vivo PK
BA 70%
6
1
LCB-477
VEGF
R2 1175
VEGF
VEGF NRP-
1
HUVEC
VEGF DMSO
DMSO_VEGF _VEGF 3

VEGF

VEGF 37 30
10u M VEGF
25ng/ml 37 5
PBS
7™ Urea/ 2% SDS

C18 Ti02
LC-MS/MS
A: H,0/0.1% B:
/0.1% B:0-25% 120min.
MS/MS
I1DA AbSciex
TripleTOF5600
AbSciex PloteinPilot
total 7503
VEGF DMSO
984 ratio:0.5>=973
2.0<=11 DMSO_VEGF
116
VEGF DMSO
101
17
2018
VEGF

PPI (protein-protein interaction)
[13 23
24



GLP 25

LCB-447SF

PPI
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Phase 1

5 PARP
DNA PARP
1711 pPoC
Bcr-Abl
PIM Global
First in Human
First in Human
POC Proof of Concept POCRAEBNCTARRT L-TORR POC( Proofof Concept

SEEARRHLT FHNTH
BT FEDRERL T
ALOHETE, R DRNBET
LIQM-BERDRL, 90
PRCHT ChoHERT AR

Global First in
Human BENKE &R XEE
T&% ERAERE
Global First in Human LT (2R7EE)
Global First in Human _— #iﬂg» - BALER gRNETy
é',-ﬁ(Fusthu.umnw.’i . BEONE Y34 0%
(ERI2%)

+
B27—7 08
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PARP

Pharmacokinetics; PK

Pharmacodynamics; PD

Pharmacogenomics: PDx Proof of Concept;
POC
Olaparib/Eribulin
1.
PARP PARP

Eribulin 1.4mg/m*  day1, 8,

1 2
21 1 I
Level 1 3 1
DLT
DLT MTD
11
Level
Level 1 1.4mg/m2 Dayl,8
25mg 1 2
(50mg/day)
Level 2 1.4mg/m2 Dayl,8
50mg
(100mg/day)
Level 3 1.4mg/m2 Dayl,8
75mg
(150mg/day)
Level 4 1.4mg/m2 Dayl,8
100mg
(200mg/day)
Level 5 1.4mg/m2 Dayl,8
150mg

27

)]

(200mg/day)

Level 6 1.4mg/m2 Dayl,8
200mg
(200mg/day)

Level 7 1.4mg/m2 Dayl,8
300mg
(200mg/day)

Covance Laboratories
Covance Laboratories

Covance Japan

Olaparib



LC-MS/MS

PBMC PARP

Plummer
(Plummer ER. et al., Clin. Cancer Res.
11:3402-3409)

vivo PARP
PAR
PARP
ribosyladenosine
HPLC-MS/MS
PARP activity [2 x 10¢ PBMC) 6 h preincubatior
NADIDMA irs o)
— — -_— + + i»
’ H
® o & ¢ 5"
+ s%”
S
PAR standard S
002 10 50 10 25 [pmol]
' —
! 'f' " NADDNA  + 4
e ’ Exvivo[
> olaparib 10 yM .
SRRE] T
1 PBMC

2005,

ex

rinosylinosine

+ + Control
(No extract)

+ +

+

PARP

28

Pharmacogenomics PGx
IHC

Twist, Snail, ERCC1 (Excision
repair cross-complementing 1), XRCC1 (X-ray
repair cross-complementing protein 1), EGFR
(Epidermal growth factor receptor),
Cytokeratin 5/6, Cytokeratin 14, Cytokeratin
17 Nucleostemin (NS),TRRT (Telomerase reverse
transcriptase), STAT3 (Signal transducer and
activator of transcription 3)

BRCA1 BRCA1
PIK3CA
PIM / First in Human
PIM First in Human

Christie Hospital Royal Marsden Hospital 3

AZ1208
|
1.
PIM
/
AML
AZD1208 PIML PIM2
PIM3 3 PIM
2.
AZD1208
MTD
3.



ZD1208

AZD1208
PK AZD1208

4.

AZD1208

AZD1208
AZD1208
AZD1208

5.

SRC (Safety Review Committee)

IRB

Olaparib/Eribulin
1. 25 1

C1C

29

1
7
RD 1.4mg/m2 D
ayl,8 300mg (200mg/
day) ( 26 5 28
)
DLT
26 6 12 11 10
24
26 8 8 [
26 12 16 11
27 3 30 7
PIM / First in Human
24 8
Christie

Hospital Royal Marsden Hospital 3

29

16

Level Dose (mg) No.
1 120 3
2 240 6
3 360 3
4 540 4
5 800 6
6 700 8
Total 29




MTD
700mg 800mg

DLT

SRC (Safety Review Committee)

25 4 23
Olaparib/Eribulin
| 1
|
|
Il
PIM / First in Human
Phase 1/11
11
PIM First in Human
1.
2.
1.
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