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I CDKA4/6 biology: its role in cell cycle

A CDK4nd CDK6 belorig cyclindependentkinasefamily, which is critical for normal cell cy@egression from G1 to S
phase CDK4 an@DK®6 sharél1% amino acid identity and have largelerlapping functions.

A pl6(encoded by the CDKN2A gene) isrdarnal inhibitorof CDK4and CDKG.
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NatureReviews Clinical Oncology (20d6):10.1038/nrclinonc.2016.26
Cancer Discov. 2016 Apr;6(4):3R doi:10.1158/21598290.CB15-0894
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I CDK4/abiology. cyclin DCDK4/6INK4Rb pathway Wall AneToc

A Activated by proliferating signdb-type cyclins associate with CDK4 or CDK6. These active c@ilif46 complexes
phosphorylate retinoblastomassociated protein Ribeleasing its inhibitioon transcription factor E2F amtomoting G1/S
transition.

A CDKd4/@activity is regulated biNK4family ofproteins (p16YK4A p18NK4B n18NKAC andp19NK4D, The INK4roteins directly
bind to CDK4/6 and inhibit their activity. @i four INK4, p18X4Ais particularly importanfor tumor suppression.
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(A) Overview of the cyclin EEDK4/6INK4Rbpathway (B) CDK4/6 inhibition results in decreased levelsphosphorylatedRb,
promoting formation of RbE2Fcomplexes and preventing E2F transcription

Cancer Treat Rev. 2016 Apr;45:438 doi: 10.1016/j.ctrv.2016.03.002. factor activity
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I The role of CDK4/6 signhaling aancer

A CDK4/gcyclinD regulation iglisrupted by several possible
mechanisms:
I.  Loss of CDK4 inhibitor p16 (CDKN2A) is a common event in
many cancetypes 100~
ii.  Overexpressiownf cyclinD1: Inmantle cellymphoma, 90-
t(11;14)(g13;q32 translocation placesyclin D1 under the
control ofthe immunoglobulin promoter;
li.  Amplificationof CDK4: ofterseen in welldifferentiated and
dedifferentiatedliposarcoma,;

Iv. Activatingmutation of CDK4: Described in racases of familic

Palbociclib—fulvestrant (N=147)
Median progression-free survival,
NE

Placebo—fulvestrant (N=64)
Median progression-free survival,
3.7 mo (95% Cl, 3.4-7.2)

Probability of Progression-free
Survival ()
S
|

melanoma 30
204 .
- _ o _ _ 10 Hazard ratio, 0.27 (95% Cl, 0.16-0.46)
A Selective CDK4/6 inhibitors are being evaluateor@ast cancer, ol P<0001
NSCLQlioblastoma, liposarcoma, esophageal cancer, etc 0 2 A 6 3 10 12

Month

N Engl J Med 2015; 373:2Q99

: : N :
A Obvious efficacy was observed whgR+ breast cancer population DOI: 10.1056/NEIMoal 05270

was treated with CDK4/6 selectiughibitor + aromatase inhibitor, in
contrast to placebo+ fulvestrant arm (right graph).

Clin Cancer Res. 2014 Jul 1;20(13):38¥3oi: 10.1158/10789432.CCR3-1551.



I CDK4/6 inhibitorgapproved or in clinical trials)

Compound

Manufacturer

Phase

Indication

CDK4/6 in vitro inhibition

profile (IC50, nM)

ERpositive and HERRAegative breast
cancer (approved)

CDK4 (cyclinD1): 11

Palbociclib Pfizer, Inc. Approved in Oligodendroglioma CDK4 (cyclinD3): 9
(PD0332991) 2015
Mantle Cell Lymphoma _
Non-Small Cell Lung Cancer CDKG6 (cyclinD2): 15
Breast Cancer CDK4 (cyclinD1): 10
Ribociclib Novartis Approved in Non-Small Cell Lung Cancer
(LEEO11) 2017 G_Iloblastoma CDK6 (cyclinD2): 40
Liposarcoma
CDK4 (cyclinD1): 2
Abemaciclib A Approved Mantle Cell Lymphoma (cy )
(LY2835219) Eli Lilly In 2017 Breast Cancer _ .
Non-Small Cell Lung Cancer CDK® (cyclinD1): 9.9
SHR6390 JiangstHengrui 1] Advanced Breast Cancer NA

Adapted from Breast Cancer Research 2016 18:17 DOI:10.1186/s0B88861-5 and https://clinicaltrials.gov/




Crosstalk between ER, PISKATORand cyclinDcCDK4/&Rb
pathways

Aromatase inhibitors
(e.g., letrozole, anastrozole, Estradiol RTK (e.g., IGFR1)
exemestane) 4 PI3K inhibitors

PI3K }—— (eg., alpelisib, pictilisib,
buparlisib, taselisib)

AKT

mTOR inhibitors
(e.g., everolimus)

ER modulators
(e.g., tamoxifen, fulvestrant)

| ER < mTOR ——

pSi\ /
e 2 CDK4/6 inhibitors

ple CDK4/6 f———— (e.g,, ribociclib, palbociclib,
-~ abemaciclib)
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ClinCancer Res; 23(13); 32%&P.




Currently registered clinical studies with CDK4/6 inhibitors in breag® i s

cancer (Palbociclib)

Compound Setting UliEL primary Combination ClinicalTrials.gov identifier
endpoint
s e PFS Letrozole 450 I NCT01740427 (PALONZA
metastatic
Metastatic PFS Fulvestrant 417 I NCT01942135 (PALONSA
Highvrisk adjuvant IDFI Anti-hormonal 800 I NCT01864746 (PENELER
Neo-adjuvant pCR Anastrozole 29 Il NCTO01723774
Preoperative ORR Letrozole 45 Il NCT01709370
Metastatic MTD Paclitaxel 20 I NCT01320592
Palbociclib Neo-adjuvant Biomarker cCR Letrozole 306 I NCT02296801 (PALLET
(PB033299) : Exemestane verst
Metastatic PFS L 348 11 NCT02028507 (PEARL)
capecitabine
Adjuvant N Letrozole 160 I NCT02028507
discontinuation
Metastatic Dose/toxicity TDM1 17 Ib NCT01976169
Neoadjuvant RCB Letroégé"ersus 132 I NCT02400569 (NeoPAL)
Adjuvant iDFS SAT 4600 11 NCT02513394 (PALLAS)

Adaptedfrom Breast Cancer Research 2016 18:17 DOI:10.1186/sTA@E8661-5
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Currently reqistered clinical studies with CDK4/6 inhibitors in brea
cancer (Ribociclib & Abemaciclib)

Compound Setting itel brimary Combination Phase ClinicalTrials.gov identifier
endpoint
Firstline metastatic PFS Letrozole 450 1] NCT01958021
Presurgical PD Letrozole 120 [ NCT01919229 (MONALEESA
Metastatic DLT, PFS BYL719, letrozole 300 /11 NCT01872260
Metastatic DLT, PFS | Exemestane, everolimug 185 Ib/Il NCT01857193
Ribociclib Metastatic PFS Letrozole 650 1 NCT01958021 (MONALEESA
(LEEOIL Metastatic DLT Letrozole, buparlisib 13 I NCT02154776
RSPl PFS Tamoxifen, NSAI 660 1 NCT2278120 (MONALEEBA
menopausal)
Metastatic DLT/PFS BYL719ar BKM120 216 /1 NCT01872260
Metastatic PFS Fulvestrant 660 1 NCT02422615 (MONALEESA
Neoadjuvant Biomarker Anastrozole 220 | NCT02441946 (NeoMONARCHI)
Brain metastasis | Response Single agent 120 I NCT02308020
Metastatic PFS NSAI 450 1 NCT02246621 (MONARGH
Abemaciclil Metastatic Response Single agent 128 I NCT021024490 (MONARCH
(LY2835218 " Vietastatic PFS Fulvestrant 630 m NCT02107703 (MONARGN
NSAI, tamoxifen,
Metastatic PFS exemestane, everolimus| 102 I NCT02057133
trastuzumab

Adaptedfrom Breast Cancer Research 2016 18:17 DOI:10.1186/sTAGEB61-5



Qurrent investigational clinical trials withAbemaciclib(excluding 2 e

MONARCH 1, 2 and 3)

NCT03155997/MONA
CHE

NCT02779751
NCTO02747004

NCT02831530/ABC
POP

NCT02763566/MONA
CH Plus
NCT02308020

NCT02675231/monar
HER

NCT02057133

NCT03099174

NCT02791334/PACT
NCT02784795
NCT01655225

NCT03130439

Abemaciclibe standard endocrine

| wb k1l 9 wH b Highfisk, node positive, early sta IDFS
therapy

|l wbkl Q9wHb ./ mBC Abemaciclioe  pembrolizumab SAEs

| wbkl 9wH©bE . /Previously treated mBC Abemaciclibe  tamoxifen PFS

| wbkl 9wHbL . / Neoadjuvant early BC Abemaciclib Antiproliferative response

L wb Kkl 9WHb Eo tmgnopausal women with Abemfac_lcllbu NSAIs PES
locoregionakecurrence omBC Abemaciclibz fulvestrant

Brain metastases

secondary to HR+/HERZ mBC Abemaciclib CR or PR: OIRR
BC

Locally advanced BC mBC Two Abemaciclibt trastuzumaba

sl SR e previous lines of alHER?2 therap fulvestrant P

Abemaciclibt+ letrozoleor anastrozole

lwbkl OwHbL ./ MBC or tamOX|_fen orexemestaneand/or SAES
everolimusor trastuzumabor

LY3023414 dulvestrant

Abemaciclib+ xentuzumalx SITIDE LY IR g 2 2
| wbk!l 9wHL . / Advanced BC anBC . RECIST version 1.1
endocrine therapy

(MONALEES3)
|l wbkl 9wHb . /Advanced refractory BC Abemaciclibt LY3300054 DLT
| wbkl 9wHbB . Notch pathwayrelated alterations Abemaciclib+t LY3039478 MTD

| wbkl 9wHbB .Lécally advanced BC or mBC Abemaciclibt LY3023414 letrozole Recommended dose

Rbpositive, triple negative

(T metastatic BC

Abemaciclib ORR

Adapted from Drug Dd3evelTher 2018 Feb 16;12:32330.

10



I CDK4/erelated CDXmodels

Model at
Cancer type Model ID WuXi
(Y/N)

Study
Reported in
MEEOIES

Dosing
Regimen
Reported

TGl
(Efficacy)
Reported

WuXi
Efficacy
Studies

Model Genomics

Liposarcoma N

US7MG (subQ) Y

Glioblastoma
U87MGLuc vy
(Orthotopic)
Breast cancer MCF7 Y
Colorectal Colo 205 v
cancer
Melanoma A375 Y
Leukemia MV-4-11 Y

Mol Cancer Ther. 2014 Sep;13(9):2934
Mol Cancer Ther. 2004 Nov;3(11):1438.
Clin Cancer Res. 2014 Jul 15;20(14):3#53
Cancer Res. 2010 Apr 15;70(8):3333
Invest New Drugs. 2014 Oct;32(5):825

Ribociclift!

Abemaciclib!

Abemacicliif!

PalbocicliF!

Abemaciclib!

Abemaciclib!

250 mg/kg,
QD

100 mg/kg,
QD

150 mg/kg,
QD

150 mg/kg,
QD

100 mg/kg,
QD

100 mg/kg,
QD

70%

~100%

Normalized
luminescence:
> 90% inhibition

> 100%

> 70%

> 90%

NA

NA

Yes

Yes

NA

NA

NA

CDK4 overexpression

CDKN2A/B, CDKN2C:
homozygous deletidfi

CDKN2A/B, CDKN2C:
homozygous deletion

ER positive
pl6 deletion

Rb positive

NA

Rb positive
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I CDK4/erelated CDX models

WuXi

Dosing
Regimen

WuXi
Efficacy
Studies

Study Dosing TGl
Cancer type | Model ID Reported in Regimen (Efficacy)
Literatures Reported Reported
Lung NCiH2122 Y Palbociclib NA NA
Breast xZR751 Y PalbocicliBl 150 mg/kg, QD ~100%
Breast xxT47D Y Palbociclib NA NA
Liver Huh7 Y Palbociclib NA NA
Palbociclib NA NA
NSCLC NCIH358 Y
LY2835219 NA NA

Mol Cancer Ther. 2004 Nov;3(11):1423.

70 mg/kg

45 mg/kg, QD

45 mg/kg, QD

45 mg/kg
90 mg/kg

60 mg/kg

30 mg/kg
60 mg/kg

46%

90%

24%

31.5%
53.8%

106.26%

98.82%
113.32%

Rbpositive

Rbpositive

Rbpositive;

12



| CDKA4/6 inhibitorsn MCE7 CDX model (1)

Tumor volume (mm3)

Vehicle, PO, QD x 3W

Palbociclib, 25 mg/kg, PO, QD x 3W
Palbociclib, 50 mg/kg, PO, QD x 3W
LY2835219, 25 mg/kg, PO, QD x 3

Y,

6001

0 —r 1t 1 1 T
0 5 10 15 20
Days after the start of treatment

25

Body weight change (%)

207
15

10

Fhee

Vehicle, PO, QD x 3W

A 72
..P) ﬁluil All%ﬂec

Palbociclib, 25 mg/kg, PO, QD x 3W
Palbociclib, 50 mg/kg, PO, QD x 3W

LY2835219, 25 mg/kg, PO, QD x 3W

5 10

15 20 25

Days after the start of treatment
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| CDKA4/6 inhibitorsn MCE7 CDX model (2)

—— Vehicle, PO, QD,n=10 —— Vehicle, PO, QD,n=10
- —#— Palbociclib,30mg/kg, PO, QD,n=10
—— =
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I CDK4/6 inhibitoran MCE/7 CDX model (3) = Wuki AppTec

—— Vehicle, PO, QD,n=10 —— Vehicle,PO,QD, n=10
—#— Palbociclib, 40mg/kg, PO, QD,n=10 201 -# Palbociclib, 40mg/kg, PO, QD,n=10
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Days after the start of treatment Days after the start of treatment
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| CDKA4/6 inhibitorsn MCE7 CDX model (4)

3
Tumor volume (mm ™)

Vehicle, PO, QD x 3W

Palbociclib, 20 mg/kg, PO, QD x 3W
Palbociclib, 40 mg/kg, PO, QD x 3W
LY2835219,7.5mg/kg, PO, QD x 3W
LY2835219,15 mg/kg, PO, QD x 3W

SRR I

0 - 1 1t 1t 1 r 1
0 5 10 15 20 25
Days after the start of treatment

Body weight change (%)

20 7

10

-10

SR

A 72
..P) ﬁluil All%ﬂec

Vehicle, PO, QD x 3W

Palbociclib, 20 mg/kg, PO, QD x 3W
Palbociclib, 40 mg/kg, PO, QD x 3W
LY2835219,7.5 mg/kg, PO, QD x 3W
LY2835219, 15 mg/kg, PO, QD x 3W

-20

5 10 15 20 25
Days after the start of treatment
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I CDKA4/6 inhibitorsn NCH2122 CDX model

== Vehicle, PO, QD x 21 —8— Vehicle, PO, QD x 21
2000 == Ppalbociclib 70mg/kg, PO, QD x 21 ~ 207 —% Palbociclib 70mg/kg, PO, QD x 21

X
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£ 1500~ c
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Days after the start of treatment Days after the start of treatment
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I CDKA4/6 inhibitors incZR75-1 CDX model

3
Tumor volume(mm ™)

== Vehicle,PO,QDx35,n=7
=#— Palbociclib, 45mg/kg, PO, QDx35,n=7
10007 =+ Everolimus,2.5mg/kg, PO,QDx35,n=7

0 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

0 7 14 21 28 35

Days after the start of treatment

Body weight change (%)

10

-5 -

-10
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Wuki ApnTec

—&— Vehicle,PO,QDx35,n=7
—8—= Palbociclib, 45mg/kg, PO, QDx35,n=7
—*— Everolimus, 2.5mg/kg, PO,QDx35,n=7

0

7 14 21 28 35
Days after the start of treatment
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CDKA4/6 inhibitors ikxT47D CDX model Wuki AppTec

== Vehicle,0.5%CMC,PO,QDx28,n=10 —®— Vehicle,0.5%CMC,PO,QDx28,n=10
—=— palbociclib, 45mg/kg, PO, QDx28,n=10 —#—= Palbociclib, 45mg/kg, PO, QDx28,n=10
i i =
20007 =+ Everolimus,2.5mg/kg, PO, QDx26,n=10 20 Everolimus, 2.5mg/kg, PO, QDx26,n=10
. — =%¥— Entinostat,5mg/kg, PO, QDx28,n=10
— =¥ Entinostat,5mg/kg,PO,QDx28,n=10 X
™ N—r
) ]
= o 12
= 1500 put
3 ®©
e -
c o 10
2 1000 - =
o o -
> = 5
_ ()
o =
e 5001 > 0
3 -c
- o
m
-5 T 1 T 1T 17 T 1 1 1T 17 T 1 1 1T 17 T 1 1 1T 17
0 I T T T T T T I T T T T T T I T T T T T T I T T T T T II 0 7' 1'4 2I1 2I8
0 7 14 21 28

Days after the start of treatment
Days after the start of treatment
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| CDKA4/6 inhibitorsn Huh7 CDX model

Tumor volume(mmg)

4000
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500

—&— Vehicle, PO,QDx18,n=9
—#— Palbociclib, 45mg/kg, PO, QDx18,n=9
=i— Palbociclib, 90mg/kg, PO, QDx21,n=9

7 14 21

Days after the start of treatment
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—&— Vehicle, PO,QDx18,n=9
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== Palbociclib, 90mg/kg, PO, QDx21, n=9

o
~

14 21
Days after the start of treatment
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| CDKA4/6 inhibitorsn NCHH358CDX model

Tumor volume (mm3)

——

v

+

900 —a

Vehicle, PO ,QD x 4 W

Palbociclib, 60 mg/kg ,PO ,QD x 4 W

LY2835219 Low, 30 mg/kg, PO ,QD x 4 W
LY2835219 High, 60 mg/kg, PO ,QD x 4 W

Days after the start of treatment

Body weight change(%)

-15

-30

P T TR T N TR T N 1

A 72
..P) ﬁluil All%ﬂec

—— Vehicle,PO ,QD x 4 W

¥ Palbociclib,60mg/kg , PO ,QD x 4 W

—®— 1Y2835219 Low,30mg/kg,PO ,QD x 4 W
—

LY2835219 High, 60 mg/kg, PO ,QD x 4 W

Days after the start of treatment

21



CDK4/6 inhibitoran U87Lucorthotopic CDX mode{1)

p%ﬂﬂﬁ%

Wuki ApnTec

Bioluminescence(Photons/second)

—®- Vehicle, PO, QD x 35 days, n=10
4 08108- PD0332991, 25mg/kg, PO, QD x 35 days, n=10

|- LY2835219,25mg/kg, PO, QD x 35 days, n=10

3.08108

0 7 14 21 28

Days after the start of treatment

—®- Vehicle, PO, QD x 35days, n=10
PD0332991,25mg/kg, PO, QD x 35 days, n=10

30_—9— LY2835219,25mg/kg, PO, QD x 35 days, n=10

-30 T T T T T T 1
0 10 20 30 40 50 60 70

Days after the start of treatment
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I CDKA4/6 inhibitoran U8‘Lucorthotopic CDX model (2)

—®— Vehicle,PO,QD x 5 Weeks,n=8 —€— Vehicle,PO,QD x 5 Weeks, n=8
—— | Y2835219,25mg/kg, PO, QD x 5 Weeks,n=8 —— 1 Y2835219,25mg/kg, PO, QD x 5 Weeks,n=8
20810% LEEO11,25mg/kg, PO, QD x 5 Weeks, n=8 207 LEEO11,25mg/kg, PO, QD x 5 Weeks, n=8

/- PDO0332991,25mg/kg, PO, QD x5 Weeks,n=8

158104

1% PDO0332991,25mg/kg,PO,QD x5 Weeks, n=8

10010%

5081075

Body weight change (%)

GT\? T 1 -20 T T T T T T T T T 1

0 7 14 21 28 0 7 14 21 28 35 42 49 56 63 70

Biluminescence(photons/second)

Days after cells inoculation Days after cells inoculation
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I CDKA4/6 inhibitoran U8 /Lucorthotopic CDX model

Vehicle PD0332991 LY2835219 LEEO11

PP PP PP
FAPSPIFYPY PUPYY R AP
alad e Talhalas
PRI Fape
A I TR AT
PAPIFAPIrY PPy
PEYYFIE) FArraryrs

4 4 e

Figure Validation of U87-luc-based orthotopic models with P0O0D332991 LY2835219and LEB11
Bioluminescentmagingof nude mice injected with U87-luc orthotopicallyon day 0 and treated with
either vehicle,P00332991 LY2835219%r LEB11from day6. n=8 for eachgroup.

24












