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Precision Therapy for Lung Adenocarcinoma in 2019
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Distribution of oncogene mutation frequencies in
Asians compared with that in Caucasians
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ROS1 Rearrangements in NSCLC

Frequency: 1-2 % overall

Most common:
Younger pts Positive
Never-smokers

Adenocarcinoma

High-grade histology
Testing: Negative

Vysis break apart FISH (> 15% cells with

split signal in 50 nuclei scored)

ROS1 NGS, PCR, IHC (not validated)




ROS1 Fusion

»~Several variants identified; clinical significance unknown
@FIG-, CD74-, SCL34A2-, TPM3-, SDC4-, EZR-, LRIG3, KDELR2-, and CCDC6-
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ROS1 Inhibitors

»~ Crizotinib: ROS1 rearrangement—positive (FDA: 2016/04) or ALK fusion—

positive metastatic NSCLC

» Entrectinib: ROS1 rearrangement—positive NSCLC (FDA: 2019/08) or NTRK

fusion—positive solid tumors

»~ Lorlatinib: metastatic who have

progressed on crizotinib and at least one other ALK inhibitor, alectinib, or ceritinib-



Change From Baseline (%)

Crizotinib in ROS1 Rearrangement—Positive NSCLC
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Best % Change From Baseline in
Target Lesion Size (N = 51)

Best overall response:
BCR EPR

H Stable disease M Progressive disease

*Indicates tumor assessment by RECIST v1.1.
agxcludes 2 patients: one with early death and one with indeterminate response.

ROS1-Rearranged NSCLC Sha;\g 13: L
2019 (N =53) (N = 50)

BOR, n (%)

CR 6(11.3) 3 (6)

PR 32 (60.4) 33 (66)

SD 10 (18.9) 9 (18)

PD 3(5.7) 3 (6)

NE? 2 (3.8) 2 (4)
ORR, % 71.7 72.0

95% ClI 57.7-83.2 58-84
Median TTR, wks 7.9 7.9
(range) 4.3-103.6 4.3-32.0

Responses could not be evaluated in 2 patients because

of early death or indeterminate response.




Crizotinib in ROS1 Rearrangement—Positive NSCLC

1001
ROS1-Rearranged  Shaw et al 2014
804 NSCLC (N =53) (N =50)
Events, n (%) 36 (67.9) 23 (46)
__ 601 Median PFS, mos (95% Cl) 19.3 (15.2-39.1) 19.2 (14.4-NR)
O\O [] . .
n
Ll
o 40+
20"
0
0 20 40 60 80

Patients at Risk, n Months
53 41 35 31 22 19 17 16 14 11 10 9 7 4 2 2 2



Crizotinib in ROS71 Rearrangement—Positive NSCLC

10019
ROS1-Rearranged NSCLC (N = 53)
20 Deaths, n (%) 26 (49.1)
Median OS,
mos (95% C|) 5 1 .4 (293-NR)
60 - 1-yr OS
X rate: 79% +—
8 A e W
40+ o
4-yr OS rate:
51%
20 ©®Median follow-up for OS: 62.6 mos
©14 patients (26%) remain in follow-up +Censored
O | | | | | | | | | | | | | | | | |
0 20 40 60 80
Mos

Pts at Risk, n 53 48 42 37 33 31 27 23 20 20 18 17 13 9 5 4 3 0



Integrated Efficacy and Safety Analysis of Entrectinib:
ROS1 Fusion—Positive NSCLC

-

\

Integrated analysis

Efficacy population$

54 adult patients with
ROS1 fusion—positive,

ROS1 inhibitor—naive solid

tumours

Safety population

355 patients overall have

received entrectinib

(all tumor types and gene

rearrangements)

\

STARTRK-2!
Phase Il, multicenter, global basket study
600 mg QD, 28-day cycle
N =37 ROS1+ NSCLC patients

STARTRK-12
Phase | dose escalation
N =7 ROS1+ NSCLC patients

.

ALKA-372-0012
Phase | dose escalation
N =9 ROS1+ NSCLC patient

4 )

Primary endpoints*
ORR and DoR

Secondary
endpoints*
PFS and OS

Intracranial ORR
and DoR"

Safety and
tolerability

Data cutoff: May 31, 2018

Spatients with at least 6 mos of follow-up

*Per blinded independent central review measured by RECIST v1.1
fPatients with measurable and non-measurable CNS lesions at baseline

N\ J




Systemic Efficacy of Entrectinbib

25 =

- CNS =Yes

-100 =

Best % improvement from baseline in SLD

Total CNS disease present at CNS disease absent at
ota baselinet baselinet
n (%) (n=53) (n=23) (n=30)
ORR 41 (77_4) 17 (73.9) 24 (80.0)
CR 3 (5.7) 0 3(10.0)




PFS & OS OF ENTRECTINIB

PFS: 19.0 months OS: NE months

12-month event-free
probability: 0.85

100 100 =
18-month event-free
e probability: 0.82
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0 6 12 18 24 30 36 0 6 12 18 24 30 36 42 46
Time (months .
No. at risk ( ) No. at risk Time (months)
Total 53 43 37 32 28 15 8 6 6 5 3 1 1 Total 53 46 42 38 36 27 18 9 8 6 6 3 3 1 1

CNS(-): 26.3 mo.
CNS(+): 13.6 mo.



Safety Profile of Entrectinib

In patients who received at least one dose Safety evaluable

of entrectinib (N=355), entrectinib was well ~ |Most common (210%) population
tolerated with a manageable safety profile! treatme_"t'relatEd AEs, n (%) L=
Dysgeusia 147 (41.4)

Most treatment-related AEs were grade 1/2  |Fatigue 99 (27.9)
Dizziness 90 (25.4)

Treatment-related AEs leading to: Constipation 84 (23.7)
_ Diarrhea 81(22.8)

dose reduction: 27.3% Nousea 74 (20.8)
discontinuation from treatment: 3.9% Weight increased 69 (19.4)
Paresthesia 67 (18.9)

No grade 5 treatment-related AEs were Blood creatinine increased 54 (15.2)
reported Myalgia 54 (15.2)
Edema peripheral 50 (14.1)

Vomiting 48 (13.5)

Arthralgia 44 (12.4)

Anemia 43 (12.1)

AST 39 (11.0)
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TRK: Role in Normal Biology and Cancer

NTRK: The neurotrophic tyrosine

. Chromosomes Gene

receptor kinases Fusion
TRK receptors: Fusio.ElRII’(rotein
Adult nervous system Gene 1 Gene 1

3

Embryonal development
Rarely expressed in normal nonneuronal or

. Gene 2
cancerous tissues Gene 2

T TRK Fusionsl®!

Gene | Normal Function in Adults g NTRK 1/2/3
Receptor = Promoter * 5’ partner —//—- Kinase domain ==
TRKA NTRK1 Pain, thermoregulation 1
TRKB NTRK2 Movement, memory, mood,

appetite, body weight 5’ partner  NTRK kinase domain

TRKC NTRK3 Proprioception

Fusions of any NTRK genes (NTRK1/2/3) are powerful oncogenic drivers




TRK Signaling Pathway
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TRK Fusions Observed Across Diverse Cancer
Types in Both Adults and Children

Colorectal cancer @ Glioma @

Melanoma Pancreatic @

Various sarcomas Appendiceal
Cholangiocarcinoma Lung @

Thyroid @

Secretory carcinoma of
the salivary gland

Secretory breast

<5%

>75%

5%-75%

<5%

5%-75%

@ Glioma

Various
sarcomas

Spitzoid melanoma
Thyroid

Congenital mesoblastic
nephroma

Infantile fibrosarcoma

Secretory breast

’@@”@@@”%

Estimated 1500-5000 patients with NTRK fusion—positive cancers in the US annually
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Diagnosis TRK Fusion

IHC

FISH

NGS

Advantages

AN

Rapid results

Detects transcribed and
translated events only
Low cost as single test

Rapid results

AN

Potential for
multiplexed testing
Less depletion of tissue
Fusion partner and
position are defined

Disadvantages

Depletion of tissue
Fusion partner and
position unknown
Less well-validated
currently

Depletion of tissue
Fusion partner and
position unknown
Can be difficult to
interpret

Longer wait time for
results
Cost

21




DIAGNOSIS OF TRK FUSIONS

Low incidence of TRK expression; ‘ ' High incidence of NTRK gene fusions
low incidence of NTRK gene fusions

@ Infantile fibrosarcoma

low incidence of NTRK gene fusions Lung cancer Thyroid cancer

Breast cancer
@ Gastrointestinal stromal tumor

Glioma @ Colon cancer Melanoma
-\ Soft tissue sarcoma @ Cholangiocarcinoma @ Pancreatic cancer
’) Neuroendocrine tumors ) \ ‘ \

SC of the salivary gland

High incidence of TRK expression; \ @

Secretory breast cancer

SHOICL )

Congenital mesoblastic nephroma ‘

Tumors with no Tumors that
routine clinical routinely
molecular testing undergo clinical
planned ing
\ 4 \ 4
Targeted testing Fluorescence
Assess by performed (NTRK in situ
pan-TRK IHC not included) hybridization
Negative .
Negative PosfRive for known Negative
Confifim by
orthofjonal
method
v
" Perform broad NGS <
testing (including 22
NTRK gene fusions) <
)




TRK Inhibitors

» Larotrectinib: solid tumors with a NTRK gene fusion (FDA: 2018/12)

» Entrectinib: NTRK fusion—positive solid tumors and metastatic ROS1+ NSCLC
(FDA: 2019/08)

»LOXO-195: second-generation TKI with activity against multiple TRK kinase domain

mutations in patients with solid tumors with a TRK gene fusion




Larotrectinib: Antitumor Activity Across Tumor Types

“ox

Infantile fibrosarcoma M Melanoma M Gastrointestinal stomal tumor B Congenital mesoblastic

Soft tissue sarcoma M Breast M Colon nephroma
Thyroid u Appendix M pancreas B Unknown primary
Salivary gland u Lung u Cholangiocarcinoma Bone sarcoma

ORR, % (95% CI)*

Maximum Change in Tumor Size (%)
N
T

-807  Best response, %"

Lassen. ESMO 2018. Abstr 279.

Om
101 ||||

Integrated*

(n=109) “
81 (72-88)

63
17 #H#




Larotrectinib: Antitumor Activity in Lung Cancer

“ox

93.2 Infantile fibrosarcoma ' Melanoma ' Gastrointestinal stomal tumor | Congenital mesoblastic
07 Soft tissue sarcoma Breast Colon nephroma

0 Thyroid Appendix Pancreas Unknown primary

O Salivary gland Lung Cholangiocarcinoma Bone sarcoma

w b~ WU

= N
29

Maximum Change in Tumor Size (%)
N
T

HH

Lassen. ESMO 2018. Abstr 279.




Larotrectinib: Duration of Treatment

84% of responding patients and 73% of all patients remain on
treatment or underwent surgery with curative intent

B Treatment after progression
M Treatment after surgery
P Treatment ongoing

Surgical CR

Median time to response: 1.8 mos
n =122 patients

0 5 10 15 20 25 30 35 40 45
Overall Treatment Duration (Mos)

Lassen. ESMO 2018. Abstr 279.




Integrated Efficacy and Safety Analysis of Entrectinib:
NTRK Fusion—Positive Solid Tumors

4 ) STARTRK-2! f \

Phase Il, multicenter, global basket study

Integrated analysis 600 mg QD, 28-day cycle o
Efficacy population? N = 51 NTRK+ patients ORrF\{’and goR
54 adult patients with
NTRK fusion—positive, Seconfjar\i
TRK inhibitor—naive solid STARTRK-12 endpoints
tumours Phase | dose escalation PFS and OS
Safety population N =2 NTRK+ patients Intracranial ORR
and DoR"
355 patients overall have
received entrectinib Safety z.ar.\d
(all tumor types and gene ALKA-372-0012 tolerability
rearrangements) Phase | dose escalation

\_ J

N = 1 NTRK+ patient \_ W,
Data cutoff: May 31, 2018

Spatients with at least 6 mos of follow-up
*Per blinded independent central review measured by RECIST v1.1
fPatients with measurable and non-measurable CNS lesions at baseline




Entrectinib in NTRK Fusion—Positive Solid Tumors: Individual Patient
Responses by Tumor Type

50 =
40 =
30 =
2 20+
9 15 =
@ 0 =
g -10 =
w -20 =
avo —30 NN NN BN NN BN BN BN BN B B BN BN N . . - — -_— -_— - -_— —
s
2 -40 =
e 507
£ -60 = I
3 . Sarcoma NSCLC | MASC Breast
80 = Thyroid CRC Pancreatic
-90 Neuroendocrine tumors Gynecological I Cholangiocarcinoma
-100
Cutoff date: May 31, 2018. Note: Patients (n = 6) without matched pre/post therapy scans were excluded from the plot
Results per blinded independent central review (BICR)
NTRK+ Patients (n = 54)
ORR, % (95% Cl) 57.4 (43.2-70.8)
SD 9(16.7)
PD 4(7.4)
Non-CR/PD, missing or unevaluable 10 (18.5)




Entrectinib in NTRK Fusion—Positive NSCLC

50 =
40 =
30 =
20 =

15 =
o 1

-10 =
220 =
230 = — e el e e e e e - —— o
40 =
50 =
-60 = I
Sarcoma NSCLC MASC Breast

Best % Change From Baseline

-70 =-
-80 = Thyroid CRC Pancreatic
-38 - Neuroendocrine tumors Gynecological Cholangiocarcinoma

-1 —

Cutoff date: May 31, 2018. Note: Patients (n = 6) without matched pre/post therapy scans were excluded from the plot

Results per blinded independent central review (BICR)

NTRK+ NSCLC (n = 10)
ORR, % (95% Cl) 70.0 (34.8-93.3)
CR 1
PR 6
SD 1
PD 0
Missing or unevaluable 2




Entrectinib Activity in NTRK Fusion—Positive Solid
Tumors: Duration of Response, PFS and OS

A
i, DoR PFS (0}
. = A PatlenFs included in 31 54 54
> analysis, n
.! A Patients with event, 16 29 16
A n (%) (51.6) (53.7) (29.6)
x PD, n 13 20 -
‘ Death, n 3 9 16
Median , mos 10.4 11.2 20.9
; 95% Cl for median 7.1-NE | 8.0-14.9 | 14.9-NE
= | | |
0 10 15 20
Time (mos)

== DoR ™ Continuing Rx (censored) AFirst pD [ Death

Median duration of survival follow-up (PFS, OS): 12.9 mos
Median duration of response follow-up (DoR): 13.1 mos




Entrectinib Activity in NTRK Fusion + Solid Tumors:
Intracranial ORR in Patients With CNS Mets at Baseline

Patients With CNS Mets at Baseline (n = 11) per BICR

Intracranial ORR, n (%) 6 (54.5)
(95% Cl) (23.4-83.3)

CR 3 (27.3)

PR 3(27.3)

SD 1(9.1)

PD 1(9.1)

Non CR/PD, Missing or unevaluable 3(27.3)
Intracranial median DoR, mos (95% Cl) NE (5.0-NE)
Intracranial median PFS, mos (95% Cl) 14.3 (5.1-NE)
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Prevalence and type of KRAS mutation in Lung
adenocarcinoma

401
e p=0.12 25%
o EG12A(7)
S 204 W G12C (46) MG12A(6)
© 0 22%
g 15% mG12D (12) mG12C (6)
g BWG12R (2)
20
3 mG12S (3) M G12D (20)
5 mG12V (19)
>
3,0 mG13C (1) mG12S (1)
% M G13D (5)
E L19F (1) mG12V(7)
0 mQ61H (6)
Never Former Current mQ61L (1) mG13D (1)
Smokers Smokers Smokers
(n=81) (n=316) (n=85)

Current/Former Smokers Never Smokers




The Ras Signaling Pathway

Growth-factor

Receptor tyrosine kinase
9000000000000 0000000000000000000000000000000000000000000000000000000

i

WP .

' \"
Other *

effectors @

N0 0000080008080 0080008000080000000800006000000

Ras effector pathways

BRAF RALGDS
TIAMI PI3K ARAF, RAF] RGL, RGL2 pLCe

v v

2

Rac PDKI1 Ral PKC
2
v

PLD

v

Cytoskeletal B rival p \ Vesicle Calcium
organization grvive Proliferation trafficking signalling
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MEK inhibitors +/- Docetaxel in KRAS mutant NSCLC

Proliferation

Study Mutation RR TTP/PFS oS

Selumetinib’ No selection 5% 2.2 mo N/A
n=42

Selumetinib? KRAS mutant 0% 4.0 mo 10.5 mo
n=11

Trametinib?3 KRAS mutant 12% 2.7 mo 8.0 mo
n=86

4Selumetinib/doc KRAS mutant 37% 5.3 mo 9.4 mo
n=44

Trametinib/doc® | KRAS mutant 28% N/A N/A
n=25




Docetaxel +/- Selumetinib in KRAS mutant NSCLC

100 - Hazard ratio 0-58 (80% Cl 0-42-0.79) 1.0
. One-sided p=0-014 _g' HR, 0.93 (95%Cl, 0.77-1.12); P=.44
< =
= 804 § 0.8
2 ©
% 6 E Selumetinib + docetaxel
® 2
o 1 R b NP
5 407 g
@ & 0.4
I3 N
S 20+ >
= 0—O © =
& A | 5 0.2
0 T | T T T T T T T o Placebo + docetaxel
0 50 100 150 200 250 300 350 400 450 > e g, o
Time from randomisation to death (days) 00 "2 4 6 8 10 12 14 16 18 20 22 24 26

Number at risk

Time From Randomization, mo
Selumetinibplus 43 34 28 23 12 10 4 2 1

No. at risk
docetaxel Selumetinib + docetaxel 254 164 109 48 27 15 13 4 2 1 1 1 1 1
Placeboplus 40 21 12 9 6 5 2 2 1 1 Placebo + docetaxel 256 154 97 50 28 13 10 10 6 4 4 3 2 1
docetaxel

Randomized phase Il study Phase lll Study

36




AMG 510 Phase | trial

Overall Trial Accrual N = 30
N = 19, escalation cohort =) .
/ T \ Ciohi N [ Remained on study ]
_ N=34 « 360mg:N=2
Total patients enrolled NSCLC patients « 720mg:N=6
* NSCLC,N =34 enrolled * 960mg:N=8 N=4
» CRC,N=36 e : e Discontinued study®
= 15, expansion coho —
* SCLC,N =12 . 960 mg: N = 15 » None was related

» Appendiceal cancer, N = 3 o babent
» Endometrial cancer, N = 1

+ Small bowel cancer, N = 1

N = 23, evaluable
» Patients who have
First patient enrolled: 27 August 2018 been followed up

for at least 6 k
Data cutoff: 17 July 2019 or at least b weeks




Efficacy in NSCLC

1004
2 % 801 Planned dose: m 180 mg m 360 mg
g S 60 0720 mg @ 960 mg
85 40
E8 201 sp
gg "1t oo S0 SD sp
3 = 7 I ] {il|
25 -20- SD* SD* sp* spe l
Se SD* ‘spr
?2(,:) -407 PR PR* PR™ PpR* pRe PR'.
= £ 60 | PROPR* ore
-80- *Study ongoing PR*
*Confirmed
-1 00 1 n | 1 I’elsponsel l I l 1 L I I 1 I 1 I 1 I 1 I 1 1 PIR”.
Evaluable NSCLC patients with available post-baseline tumor data (N = 22)°
Kras 612¢ NSCLC (n = 23)
PR 11 (48%)
SD 11 (48%)
PD 1 (4%)
ORR, % 48%
DCR, % 96%
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Time to Response and Duration of Treatment

Planned dose: @ 180 mg m 360 mg

—>

j2:0 =l >
1 —
Q A — 1 F 4 First Response (PR or better)
i ]~ ® Best Overall Response
= I . D
@ _: s W 158358 Progression
S +— *® @ ¥ On study
T o 1 * Death
e [ L —
9 W
2 1 [ 13 T e
= 4 N i 1 N
% 1 mae Patients with PR, N= 11 Patients with SD, N = 11
= } nE T Median (range) duration of Median (range) duration of
1— 8] —P
E ‘m . ll‘ea[mel'll—'h'eﬁ'ks ‘ :mament-ﬁeeks
1 e O 15141-423) | 10.0 (4 1-35.1)
1 s > ‘
1 [ k] 1 @ 8/11 patients continuing study  8/11 patients continuing study
E B ] 1 —p
I I I ] I ] i 1 I 1 I
0 5 10 15 20 25 30 35 40 45 50 55

Duration of Treatment (Weeks)



Efficacy of Nivolumab in Advanced NSCLC:

CheckMate 057

Overall Survival
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No. of Median 1-Yr
Deaths/ Overall Overall
Total No. Survival  Survival Rate
of Patients  (95% Cl) (95% CI)
mo %

Nivolumab 190/292
Docetaxel 223/290

Hazard ratio for death, 0.73 (96% Cl, 0.59-0.89)
P=0.002

12.2 (9.7-15.0) 51 (45-56)
9.4 (8.1-10.7) 39 (33-45)

Nivolumab

No. at Risk
Nivolumab 292
Docetaxel 290

Months

232 194 169 146 123 62 32 9 0
244 194 150 111 88 34 10 5 0

0.75 (0.62-0.91)

0.80 (0.58-1.10)
0.73 (0.57-0.93)

0.69 (0.56-0.85)
1.34 (0.73-2.43)

0.81 (0.62-1.04)
0.63 (0.45-0.89)
0.90 (0.43-1.87)

0.73 (0.56-0.96)
0.78 (0.58-1.04)

0.64 (0.44-0.93)
0.80 (0.63-1.00)

0.70 (0.56-0.86)
1.02 (0.64-1.61)

1.18 (0.69-2.00)
0.66 (0.51-0.86)

0.74 ‘0.51—1.06

0.52 (0.29-0.95)
0.98 (0.66-1.48)
0.74 (0.58-0.94)

Subgroup No. of Patients Unstratified Hazard Ratio (95% Cl)
Overall 582 —— i
Previous use of maintenance therapy i

Yes 233) —O—e—

No 349 —e—
Line of therapy E

Second line 515 ——

Third line 66 —é—.—
Age H

<65 yr 339 —o—

=65 to <75 yr 200 — i

=75 yr 43 o
Sex H

Male 319 —e—!

Female 263 —e—
ECOG performance-status score i

0 179 —_—

1 402 —e—
Smoking status 1

Current or former smoker 458 —— E

Never smoked 118 —_————
EGFR mutation status E

Positive 82 — o

Not detected 340 —e— E

1@ —e—

KRAS mutation status g

Positive 62 —_——|

Not detected 123 —0:—

Not reported 397 —e— |

0.25 9! 1. 2.

Nivolumab Better

Docetaxel Better




Take Home Message

All nonsquamous NSCLC should be tested for ROS1, NTRK and
KRAS mutations

Crizotinib is highly active in patients with ROS1-positive NSCLC
ORR of approximately 70%

Prolonged PFS (19.3) 0OS(51.4)

Entrectinib demonstrated activity with durable responses in
ROS1+ and NTRK+ NSCLC with and without CNS metastases

AMG 510 demonstrated early promising antitumor activity in
patients with advanced solid tumors harboring KRAS G12C
mutation

Immunotherapy may has effective in patients with KRAS mutant
lung cancer.
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Thank you for your
attention !!




Distribution of KRAS mutation types

A p < 0.001 B p < 0.001

Caucasian Caucasian

m KRAS-Mut m KRAS-Mut
Asian m KRAS-WT Asian m KRAS-WT

0 100 200 300 400 0 100 200 300
# of all cases # of smoker cases

(@)

60

B Asian (20)
B Caucasian (97)

50

40

30

fé .lm.LL

G13C G12C G12V G13D G12D G12A G12S other 43

Frequency of each KRAS
mutational type (%)




