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ALK+ disease is a distinct subset of NSCLC

ALK+ disease occurs of
patients with advanced NSCLC"-5

More than
year diagnoseZa

pinokers2:8
Ppatients?:8
r-emales?

Patients who do not have EGFR
or KRAS mutations?#8

Clinical characteristics do not always predict the presence of ALK+ NSCLC?:10

1. Dearden, et al. Ann Oncol 2013; 2. Gridelli, et al. Cancer Treat Rev 2014

ALK lastic | " . 3. Hallberg, et al. Nat Rev Cancer 2013; 4. Rikova, et al. Cell 2007

= anaprastic lymphoma kinase 5. Soda, et al. Nature 2007; 6. American Cancer Society 2013
EGFR = | h f ’ )

Ngc._c : ?‘gi:_rsrnn':xal?:g‘\;tluna;,c(t;rn:;c;eptor 7. Torre, et al. CA Cancer J Clin 2015; 8. Perez, et al. Lung Cancer 2014

9. Lindeman, et al. J Thorac Oncol 2013; 10. Leighl, et al. J Clin Oncol 2014



ALK signalling is involved in regulating
the development of the CNS

v" The anaplastic lymphoma kinase (ALK) gene is

localised on chromosome 2 and was first
discovered as part of a chromosomal

rearrangement in anaplastic large-cell non- ()
Hodgkin’s |ymphoma1 ALK=re=nens > ST >
Codes for <&Extracellula
r domain
v ALK codes for a receptor tyrosine kinase, a
member of the insulin receptor subfamily. ALK is
primarily expressed in the developing CNS, and is &lransmembran
also expressed to a lesser extent in the adult CNS. e domain
<Kinase
domain
v' The expression pattern of ALK, together with data K ] /
from model organisms, suggest that ALK plays a

role in the development of the CNS24

1. Morris, et al. Science 1994; 2. lwahara, et al. Oncogene 1997
3. Pulford, et al. Blood 1997; 4. Hallberg, et al. Nat Rev Cancer 2013



Wild-type ALK activation is ligand-dependent

Binding of the

ALK is a membrane- ligands (the growth factors Dimerisation Ligand-dependent activation
bound brotein MK or PTN) to ALK promotes ALK of downstream intracellular
‘ induces dimerisation autophosphorylation signalling pathways
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MK = midkine Iwahara, et al. Oncogene 1997; Morris, et al. Oncogene 1997

Bai, et al. Mol Cell Biol 1998; Fujimoto, et al. Proc Natl Acad Sci 1996; Bai, et al. Blood 2000; Zamo, et al. Oncogene 2002

PTN = pleiotrophin Roskoski. Pharmacol Res 2013; Stoica, et al. J Biol Chem 2001; Stoica, et al. J Biol Chem 2002



EML4-ALK is the most common ALK fusion protein

@ A Summary of common variants
ALK rearrangements can occur between ALK Y
g. . . ( of the ALK fusion protein \
and several different genes, with the resulting
proteins being potential therapeutic targets. The Ftﬁﬂ:f;cv
; in +
most common rearrangement is between EML4 Fusion protein Variant  NSCLC
and ALK'to produce the EML4-ALK fusion EMLs BT F13:A20  33%
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@ : D
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Soda, et al. Nature 2007; Rikova, et al. Cell 2007'D"Arcangelo, et al. Curr Opin Oncol 2013;
Sasaki, et al. Eur J Cancer 2010°Gridelli, et al. Cancer Treat Rev 2014; Hallberg, et al. Nat Rev
Cancer 2013; Ou, et al. Oncologist 2012



EML4-ALK activates signalling cascades in the absence of
ligand binding

EML4-ALK is Independently of EML4-ALK In the absence of ligand binding,
VerealFaerd ot ligand binding, EML4 dimerisation EML4-ALK is constitutively active
o mediates dimerisation promotes EML4-ALK and activates intracellular

the cytoplasm of EML4-ALK autophosphorylation signalling cascades
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EML4-ALK promotes tumour cell growth and survival through the aberrant activation of
pathways involved in regulating proliferation and cell survival

Soda, et al. Nature 2007; Roskoski. Pharmacol Res 2013
Bai, et al, Mol Cell Biol 1998; Fujimoto, et al. Proc Natl Acad Sci 1996
Bai, et al. Blood 2000; Zamo, et al. Oncogene 2002
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PROFILE: Phase lll Trials of the ALK/TKI Crizotinib vs ChT

A E 100 =~ Hazmrd ratio for progression or daath in crizotinib groug,
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ASCEND: Phase lll Trials of the ALK/TKI Ceritinib vs ChT

Brain metastases at baseline: Yes

H MA
Ceritinib  Chemother
(N=59) apy
(N=62)
Events, n (%) 35(59.3) 41 (66.1)
Median (95% 10.7 (8.1, 6.7 (4.1,
Cl), months 16.4) 10.6)

Hazard ratio (95% Cl) = 0.70 (0.44, 1.12)

Brain metastases at baseline: No i AA
100 1 Ceritinib  Chemother 100 1
(N=130) apy
(N=125)
80 Events, n (%) 54 (41.5) 72 (57.6) 20
Median (95% 26.3 (15.4, 8.3 (6.0,
() Cl). months 27.7) 13.7) ()
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PLO3: G de Castro et al. IASLC 17th WCLC, Vienna, December 2016
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ALEX: Phase Ill Trials of the ALK/TKI Alectinib vs Crizotinib

— Alectinib (n=152)
— Crizotinib (n=151)

100 —
HR=0.43 (95% CI: 0.32-0.58)
—~Q — <0.0001
3 80 P
3
®© 60 —
£
40 -
S 40 Alectinib ~ Crizotinib
LL 10.9 Events, n
o 20 — months ’ (%) 80 (53) 122 (81)
0 | | | | | | | |
0 6 12 18 24 30 36 42 48
Time (months)
Consistent with the primary’ analysis and the first exploratory? analysis,
final median PFS was significantly longer with
alectinib (34.8 months) versus crizotinib (10.9 months)3

Exploratory data cut-off 2 (30 November 2018) 1. Peters, et al. N Engl J Med 2017; 2. Camidge, et al. J Thorac
Cl=;HR=;PFS= Oncol 2019; 3. Mok, et al. ESMO 2019



ALEX: final PFS by baseline CNS metastases status

Patients with CNS metastases at Patients without CNS metastases at
baseline baseline
Alectinib Crizotinib Alectinib - Crizotinib
(n=64)  (n=58) (n=88)  (n=93)
Median PFS,
Median PFS, months 25.4 7.4 38.6 14.8
months
HR 0.37 HR 0.46
(95% ClI) (0.23-0.58) (95% CI) (0.31-0.68)

At this most recent data cut (30 November 2018), alectinib demonstrated a PFS benefit over crizotinib in patients with or
without CNS metastases at baseline?, consistent with the primary’ analysis and exploratory analysis -2

Exploratory data cut-off 2 (30 November 2018)
CNS=;HR=;PFS= 1. Peters, et al. N Engl J Med 2017; 2. Camidge, et al. J Thorac Oncol 2019;
3. Mok, et al. ESMO 2019



ALEX: Phase Ill Trials of the ALK/TKI Alectinib vs Crizotinib

100-

I Alectinib
90-] 843g5 N crizotinib
80-
70- 64.5 4- year OS rates:
S s0- Alectinib: 64.5%
— (95% Cl, 55.6-73.4)
o °0- Crizotinib: 52.2%
40- (95% Cl, 42.6-64.8)
30-
20-
10-
0—

1 year 2 year 3 year 4 year

OS data remain immature, with 32% of events recorded (stratified HR 0.69, 95% Cl: 0.47-1.02)

Exploratory data cut-off 2 (30 November 2018)
Cl = confidence interval; HR = hazard ratio; OS = overall survival Mok, et al, ESMO 2019



First-line brigatinib (ALTA-1L): systemic efficacy and safety

Brigatinib Crizotinib
(n=137) (n=138)
Confirmed ORR, % (95% CI) 71 (62-78) 60 (51-68)
Median PFS, months (95% CI)  NR(NR-NR) 9.8(9.0-129)
1-year PFS, % (95% CI) 67 (56-79) 43 (32-53)

HR (95% ClI) 0.49 (0.33-0.74); P=0.0007¢

]
BIRC-assessed PFS
100 1
2 g- Brigatinib
g mPFS=NR
-‘g +—
T 60 -
G
(=]
2 407 s
@ Crizotinib
L 20+ mPFS=9.8 months
o HR=0.49 (95% CI, 0.33-0.74)
0 1 1 1 1 || Ll
0 3 6 9 12 15 18
Time, months

Median follow-up was 11 months with brigatinib and 9.3 months
with crizotinib

Brigatinib is not approved in the first-line setting.

As of the first intenm analysis (data cutoff: February 19, 2018). sLog-rank test.

« The most common AEs that occurred at a higher rate with brigatinib by
25% included increased creatine kinase level (39% vs 15%), cough
(25% vs 16%), hypertension (23% vs 7%), and an increased lipase
level (19% vs 12%)

« Early-onset ILD/pneumonitis (within 14 days of treatment initiation):
brigatinib, 3% (onset: days 3-8); crizotinib, none reported

« Treatment discontinuation attributable to AEs: 12% with brigatinib and
9% with crizotinib

« Treatment reduction attributable to AEs: 29% with brigatinib and
21% with crizotinib

AE, adverse event; ALT, alanine aminatransferase; BIRC, blinded independent review committee; Cl, confidenceinterval; HR, hazard ratio; ILD, interstifial lung disease; mPFS, median progression-free survival,

NR, not reached; ORR, objectiveresponse rate; PFS, progression-free survival,

Camidge DR, et 3l. Brigatinib versus crzotinibin ALK-postive non-smal-cell lung cancer. N EnglJ Med. 2018 [Epubahead of print]. Copyrght © 2018 Massachusats Medicd Society.

Camige DR, et 3l Presented at: |ASLC WCLC. 2018 (abstr PLO2.03).
WAAAANAN



First-line brigatinib (ALTA-1L): CNS efficacy

icPFS, % of patients

icPFS in patients with any brain metastases
at baseline?

100 1
80 1 Brigatinib (n=43)
Median icPFS=NR
60 4 -
40 - Crizotinib (n=47)
Median icPFS=5.6 months
20 -
0 Ll 1 1 I L 1
0 3 6 9 12 15 18
Time, months

Median follow-up was 11 months with brigatinib and 9.3 months
with crizotinib

Brigatinib is not approved in the first-line setting.

As of the first intenm analysis (data cutoff: February 19,2018). 2210 mmin diameter; *BIRC assessed; <Log-mnk test

Measurable2 brain metastases Brigatinib Crizotinib
at baseline? (n=18) (n=21)
Confirmed icORR ® % (95% Cl) 78 (52-94) 29 (11-52)
CR, % 1" 0
PR, % 67 29
iIcORR at 21 assessment 83 (59-96) 33 (15-57)
(confirmed and unconfirmed), % (95% Cl)
Any brain metastases at baseline (n=43) (n=47)
Confirmed icORR,® % (95% Cl) 67 (51-81) 17 (8-31)
CR, % 37 4
PR, % 30 13
icORR at 21 assessment 79 (64-90) 23 (12-38)
(confirmed and unconfirmed),® % (95% Cl)
Median icPFS,® months (95% CI) NR (11.0-NR) 56(4.1-9.2
HR (95% Cl) 0.27 (0.13-0.54); P<0.0001¢

BIRC, blinded independent review committee; Cl, confdence internval; CNS, centrd nervous system; CR, complate response; HR, hazard ratio; icORR, intmcmnial objective response rate; ik PFS, intracrania
progression-free surviva; NR, not reached; PR, partial response.
1.Camidge DR, et al. Brigatinib versus crizotinib in ALK-positive non—smallcel lung cancer. N Engl J Med. 2018 [Epub ahead of prinf]. Copyright © 2018 Massachusetts Medcal Society.
2.Popat S, et al. Poster ESMO. 2018 (abstrLBASE).



PROFILE 10141

crizotinib vs chemotherapy vs chemotherapy
Median PFS 10.9 months vs 7.0 months Median PFS 16.6 months vs 8.1 months
(IRC) HR=0.45 (95% CI, 0.35-0.60) (IRC) HR=0.55 (95% CIl, 0.42-0.73)2

ALEX3

alectinib vs crizotinib
Median PFS 34.8 months vs 10.9
months (INV) HR=0.43 (95% Cl, 0.32-0.58)>

A Progression-free Survival

A 100+ Hazard ratio for disease
1004 1004 Kaplan- Meier median progression.free survival = progression or death,
_ Hazard ratio for progression Ceritinib 166 months (95% C112.6-272) & 0.50 (85% Cl, 0.36-0.70)
£ or death nthe crazatinib group, Chemmotherapy 8.1 months (95% C15.8-11.1) = 807 P<0.0001 (log-rank test)
= 04 Y 0.45 (95% CI, 0.35-060) 8o - HRO G5 (95% C10-42-073) 2
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Crizotinib m 152 123 8% 4 2u 3 0
Chemotherapy 171 146 112 74 47 24 4 0

a|RC assessed.

Ceritin 189
Chemotherapy 187

180 175 171 165 155 150 138 103 77 56 39 26 18
172 161 150 146 141 134 124 97 60 49 35 19 10

31 20
100

Alectinib 152 142 131 127 119 107 &7 51 24
Crizotib 151 141 127 115103 95 73 33 13

Indirect comparison for illustration only

Cl, confidence interval; HR, hazard ratio; IRC, independent review committee; PFS, progression-free survival.
1.Solomon BJ, et al. First-line crizotinib versus chemotherapy in ALK-positive lung cancer. N Engl J Med. 2014;371:2167-2177. 2. Soria J, et al. First-line ceritinib versus platinum-based

chemotherapy in advanced ALK-rearranged non-small-cell lung cancer (ASCEND-4): a randomised, open-label, phase 3 study. 2017;389:917-929. © 2017, 3.Peters S, et al. N Engl J Med. Alectinib

versus crizotinib in untreated ALK-positive non—small-cell lung. cancer. 2017;377:829-838. Copyright © 2017 Massachusetts Medical Society., Mok et al ESMO 2019




2"d generation ALK-TKIs
according to toxicity profile

90
80
70
60
D grade 3/4 [ grade 3/4
M grade 1/2 W grade 1/2
ALT AST ALT AST ALT AST ALT AST ALT AST
< > > < > < > < >
ASCEND-2 ASCEND-5> A(P28753 NP28761 ) ALTA ASCEND-2 ASCEND-5 NP28763 NP28761 ALTA
Ceritinib Alectinib Brigatinib Ceritinib Alectinib Brigatinib

Metro et al. Lung Cancer 2017



2"d generation ALK-TKIs
according to toxicity profile

CERITINIB ALECTINIB

BRIGATINIB

NAUSEA ALT, AST, GAMMA-GT CPK
DIARRHEA OEDEMA HYPERTENSION
VOMITING FATIGUE LIPASE
ALT, AST, GAMMA-GT MYALGIA AMYLASE
ALP LUNG TOXICITY DIARRHEA
(LATE ONSET)
LUNG TOXICITY

(EARLY ONSET)



3rd Generation ALK/ROS1 Inhibitor: Lorlatinib

Based on preclinical data, lorlatinib:
—Has ALK-inhibiting activity
—Inhibits various genetic rearrangements of ROS1

—Is capable of inhibiting known crizotinib-resistant
ALK mutants

P
—Can access the brain in animal models xRee}rrangement _
fusion-ALK proteins
TTNPMT ALK
TTTTEPMET ALK
ECM Proteins CLTC ALK

? Ligand(s)

ALK

ALK

Oncogenic Signaling

S6K1 4E-BP1

!

rS6 elF4E



3rd Generation ALK Inhibitor: Lorlatinib

Change from Baseline (%)
R
o o o o o o o

-100 -

S & 8 8
| I R S—

e

ond

hange from Baseline (%)
g A N
o ? o

; C
g 8

m Complete Response
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M Stable Disease
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® Off Treatment or PD

223211210222 1222211382121 122 121213
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Best intracranial
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Evolving treatment options in ALK +ve NSCLC

Ceritinib (ASCEND-5)
(n=115)F

Ceritinib (ASCEND-2)
(n=140)®it

Ceritinib (ASCEND-1)
(n=163)ct

Alectinib (NP28673)
(n=138) "

Alectinib (NP28761)
(n=67y'ar

Brigatinib (A
(n=110)"r

Brigatinib (Phase 1/2):




Sequential ALK inhibitor treatment substantially prolongs

survival in ALK+ NSCLC patients

]
Crizotinib — ceritinib?
100 - K
90 -
R g
£ 70
Q60
]
o 50 Median combined 0S=
2 40, 49 4 months
2 301
&
5 20. .
“ 1.
0 L] L] L] L) L] L] L] 1
0 20 40 60 80 100 120 140
. ) Time, months
Patients atrisk
73 59 28 14 3 1 1 0

» Retrospective analysis of 73 ALK+ patients

Multiple ALK TKis post-crizotinib?

100 — Next-generation ALKi (n=84)
— Subsequent treatment other than
next-generation ALKi (n=74) Best
2 80 1 — supportive care (n=105)
? Next-gen. ALKi
5 607 m0S=89.6 months
e
3
e 40 - Other subs. treatment
© mOS=28.2 months
o
6 20 BSC
mOS=19.6 months
0 L] L] L] L] L] L] L] — L] L]
0 10 20 30 40 50 60 70 80 90

i . Time, months
Patients atrisk

- 84 76 44 12 <

-_ T4 51 17 2 0

- 105 51 20 9 4

» Retrospective analysis of 214 ALK+ patients

sThe next-generation ALKis admnistered were centnib, alectinib, ceritinib folowed by alectinb, centnib followed by lorlatinib, or alectinib followed by ceritinib.

ALK, anaplastic ymphoma kinase; ALK, ALK inhibitor; BSC, best supportive care; mOS, medan overallsurvival; NSCLC, non-small cell lung cancer; OS, overall survivat TK, tyrsne kinase inhibitor.
1.Gainor JF, et al. Progression-free and overall survivalin ALK-positive NSCLC patents treated with sequentia crizotinib and ceritinib. Clin Cancer Res. 2015;21:2745-2752,

2.Durvissesux M, et al. Oncofargef 2017,8:21902-21917 2.0 license acoessibe at https /lcreativecommons. org/fcenses/by 2. Wus/egaleode.



Mechanisms of resistance to crizotinib

ALK-independent

mechanisms
of resistance

ALK, anaplastic lymphoma kinase; EGFR, epidemd growth factorreceptor; IGF1R, insuin-like growth factor 1 recagtor; KIT, CD 117, MEX, mitogen-activated protein knase (MAPK) kinase; mut, mutston;

SRC, sarcoma

Bypass signaling

T T T

EGFR IGF1R KIT
inhibitors | [inhibitors| [inhibitors
KRAS mut
MEK mut i’F
Src
inhibitors

Unknown

mut

NoALK
amp or mut

Bypass tracks

ALK-dependent
genetic
alterations

Camidgs DR, et al. NatRevClinOncol. 2014;11:472-431. Halberg B, Palmer RH. Nat Rev Cancer. 2013;13:685-700. Katayama R, et al. Cln Cancer Res. 2015:2227-2235. Lin JJ, etal. Cancer Dscov. 2017,7:137-155.



Secondary resistance mutations
are more common with 2"d generation ALK TKis

Crizotinib Ceritinib Alectinib Brigatinib

N=55 N=24 N=46 G1202R N=7 G1202R
G1202R mutation mutation

“‘“ztf;'f“ 29% 45%

G1202R
mutation
2%

B Li19emwQ B Gi1202r B E1210K (] G1202del
] G1269A ] m171TINS B F1174C [(] 22 ALK mutations
B ci1158y [] s1206Y [ vi1soL ] ALKWT

— Y

DOUBLE RISK TRIPLE RISK



Mutational sensitivity of established ALK TKis

Cellular ALK phosphorylation mean IC5, (nmol/L)

Mutation status Crizotinib Ceritinib Alectinib Brigatinib Lorlatinib

Parental Ba/F3 763.9 885.7 890.1 2774.0 11293.8

EML4-ALK VA 38.6 : : 10.7

EML4-ALK
e 61.9 . : 4.5

EML4-ALK
11171N 130.1

EML4—ALK
11171S 94.1

EML4-ALK
11171T 51.4

EML4-ALK
F1174C

115.0

EML4-ALK

L1196M 34.0

EML4-ALK

1

EML4-ALK
G1202del

EML4-ALK
D1203N

1t

EML4-ALK
E1210K

EML4-ALK
G1269A

EML4-ALK
D1203N+F1174C

EML4-ALK
D1203N+E1210K

IC50 = 50 nmol/L

ICs0 > 50 < 200 nmol/L

IC55 =200 nmol/L

: 5 3 4.8
gt 120.5 \ G1202R
% g Z 4 52



3rd Generation ALK Inhibitor: Lorlatinib

Response according
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Clonal evolution of resistance to sequential ALK inhibitor
therapy throughout lorlatinib
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A Timeline of Treatment
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ALK targeting has been a fundamental part in the development of
targeting therapies.

 Development of resistance to ALK inhibitors follows a Darwinian
pattern of selection of resistant clones and represents a model in
cancer evolution.

 The molecular pattern of resistance and the most appropriate
treatment option and sequencing remain to be defined when
second-generation ALK inhibitors are used as first-line treatment.

« Because of multiple mechanisms driving resistance to ALK
inhibitors, genotype monitoring at progression may help to guide
evolving treatment decisions.



Proposed therapeutic algorithm in ALK-positive NSCLC
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