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Lung Cancer Incidence

Prostate 174,650 20% Breast 268,600 30%

Lung & bronchus 116,440 13% Lung & bronchus 111,710 13%

Colon & rectum 78,500 9% Colon & rectum 67,100 8%

Urinary bladder 61,700 7% Uterine corpus 61,880 7%
Melanoma of the skin 57,220 7% Melanoma of the skin 39,260 4%
Kidney & renal pelvis 44,120 5% Thyroid 37,810 4%
Non-Hodgkin lymphoma 41,090 5% Non-Hodgkin lymphoma 33,110 4%
Oral cavity & pharynx 38,140 4% Kidney & renal pelvis 29,700 3%
Leukemia 35,920 4% Pancreas 26,830 3%

Pancreas 29,940 3% Leukemia 25,860 3%

All Sites 870,970 100% All Sites 891,480 100%
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Lung Cancer Mortality

Males Females

Lung & bronchus 76,650 24% Lung & bronchus 66,020 23%
Prostate 31,620 10% Breast 41,760 15%
Colon & rectum 27,640 9% Colon & rectum 23,380 8%
Pancreas 23,800 7% Pancreas 21,950 8%
Liver & intrahepatic bile duct 21,600 7% Ovary 13,980 5%
Leukemia 13,150 4% Uterine corpus 12,160 4%
Esophagus 13,020 4% Liver & intrahepatic bile duct 10,180 4%
Urinary bladder 12,870 4% Leukemia 9,690 3%
Non-Hodgkin lymphoma 11,510 4% Non-Hodgkin lymphoma 8,460 3%
Brain & other nervous system 9,910 3% Brain & other nervous system 7,850 3%
All Sites 321,670 100% All Sites 285,210 100%
s-MIRACLE|.SCIENCE
Siegel et. al. Cancer Statistics, 2019 C ItyOf H O pe



Lung Cancer
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Lung Cancer Location

CENTRAL/HILAR
Squamous Cell
Carcinoma

Small Cell
Carcinoma

Peripheral
Adenocarcinoma
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Lung Cancer Classification Timeline

Historical NSCLC and SCLC subtypes Genomic subtypes

Small Cell Lung Gncer
15%

KRAS muiation*®
EGFR mutation™®

ALK rearrangement*'.22
MET amplification=®=7
BRAF mutation**

HER2 mutation'™4?
NTRK rearrangements2
MET mutation® &
ROS1 rearrangement®
RET rearrangement®35
MEK mutation**
PIK3CA mutation*®
NRAS mutation®

| Others or unknown

10%-50%

3*3'/«1
4% 3 500 2.7%

Others,5%

Lung T
| |
Can Cer OS ,l, ALK TKI Resistance?478808184,99 7 EGFR TKI Resistance® 58668 J,
® EML4-ALK amplification
O n e Large Cell 15%

disease

T790M mutation
MET amplification

= ALK secondary mutation

B HERZ2 amplification
= Non-ALK driver mutation EMT
m SCLC
Other = Other

| eerrmutation | | L1196m |

KRAS mutation G1269A
KIT amplification G1202R
MET amplification C1156Y
ALK amplification S512068Y
: n n
Squamous Cell Grdnoma Others? hetTins
25% F1174V
Others

Carcinoma Histology VS Small Cell Carcinoma Histology

M CityofHope.




NSCLC

85% of all cases of lung cancer
Adenocarcinoma ~40%
Squamous cell carcinoma ~25-30%
Large cell carcinoma ~10-15%

5-year relative survival rates
Stage |: ~66-82%

Stage II: ~47-52%
Stage Ill: ~19-36%

Stage IV: ~6%
Markers of NSCLC subtypes
TTF-1
Napsin A
CK7
p63
CK5/6

Grows more slowly

Surgery possible in 35% of patients

<40% chemotherapy response rate
Chemotherapy indicated in Select Patients
Targeted and immunotherapy available

MORE AND MORE
THERAPEUTIC OPTIONS
TO BECOME AVAILABLE

SCLC

15% of all cases of lung cancer
Small cell carcinoma >90%
Combined small cell carcinoma <10%
Variant <5%

5-year relative survival rates
Stage I: ~31%
Stage Il: ~19%
Stage Ill: ~8%
Stage IV: ~2%

Markers of Neuroendocrine Differentiation
Chromogrannin A
Synaptophysin
Leu-7
Bombesin or Gastrin Releasing Peptide

Fast growing and aggresive

Surgery possible in <10% of patients

>80% chemotherapy response rate
Chemotherapy indicated in All Patients

Treatment limited to Platinum chemo and radiation

MORE WORK NEEDS TO BE DONE
IN TERMS OF BIOLOGY AND  mmxmeaET=s

THERAPEUTICS i CityofHope.



NSCLC management

Non-small cell lung cancer histology ( Nonsquamous cell : [ Squamous cell

. _ y
Genetic testing €s

. . N
Targetable driver mutation present? 0 y l

Measure PD-L1 expression level

Measure PD-L1 expression level

v v v
EGFRmt ALK rearrangement oy PD-L1250% | PD-L1<50% PD-L1250% | PD-L1<50%
9 rearrangement =Jun ° =2u0 o

Treatment: 1st line
Erlotinib/ : Osimertinib Alectinib | Crizotinib® Crizotinib Pembrolizumab® | Platinum doublet . Carboplatin/ Pembrolizumab | Platinum doublet
gefitinib/ or or with pemetrexed or pemetrexed/
afatinib ' : t bevacizumab : pembrolizumab
2nd line | .
Osimertinib Platinum doublet | 3rd-generation Alectinib; 2nd-generation Platinum doublet | Immunotherapy Docetaxel Platinum doublet | Immunotherapy
(if T790M . with pemetrexed | ALK inhibitor ! or brigatinib; ROS1 inhibitor with pemetrexed | (nivolumab, i *ramucirumab; (nivolumab,
resistance + bevacizumab | clinical trial; or or ceritinib clinical trial; or * bevacizumab pembrolizumab,c or gemcitabine pembrc:lizumab,c
develops) platinum doublet : platinum doublet or atezolizumab) or atezolizumab)

with pemetrexed : with pemetrexed

+ bevacizumab * bevacizumab
3rd line . :
Platinum doublet Docetaxel Platinum doublet 3rd-generation | Platinum doublet |  Docetaxel Docetaxel Docetaxel + ramucirumab;

with pemetrexed :
+ bevacizumab

* ramucirumab;

. or gemcitabine

with pemetrexed :
* bevacizumab
(if not received
as 2nd line); or
docetaxel

+ ramucirumab;
or gemcitabine

ALK inhibitor

: clinical trial; or
. platinum doublet
i with pemetrexed
. ¥ bevacizumab

with pemetrexed
* bevacizumab
(if not received
as 2nd line); or
docetaxel

+ ramucirumab;
or gemcitabine

* ramucirumab;
or gemcitabine

* ramucirumab;
or gemcitabine

or gemcitabine; or consider
next-generation sequencing
to identify targetable mutations

Consider clinical trial options from time of diagnosis and throughout treatment.

Abbreviations: PD-L1, programmed cell death 1 ligand 1; EGFRmt, EGFR mutated.
4If crizotinib treatment was started prior to FDA approval of alectinib for 1st-line treatment.

Doroshow et al. JAMA Oncology 2018

l:'Carboplatin/pemetrexed/pembrolizu mab is also FDA approved in this setting.

“Pembrolizumab use requires PD-L1 >1%.

K CityofHope.



Genomics

PTEN STK11
HER2 MAP2K1
KRAS AKT-1
AMP-
dependent EGFR Mutations CDKN2A
protein
kinase Altered BRAF MDM2
MAPK 7| pathways PIK3CA MET
MET
C {Adenoca rcinoma Amplifications <— EGFR

——— ) :f_:_;::‘, ;-_",,_‘,,‘ ‘_,’,_f_,'.,’. - C R I( L
’PD1 ‘ Immune ALK
\ PDL1 /| subsets f

RET / Translocations <— ROS1
NTRK1 AXL

Hensing, Mambetsariev, Salgia; 2017; in Pass et al. IASLC Thoracic Oncology 2" Ed. C |tyOf H Ope




EGFR Mechanism of Action

ErbB2/

Immune checkpoint

inhibitor:
Pembrolizumab
Nivolumab \ RERRBHARERRREHN i Bt
Atezolizumab \ PD-1 Third-generation First-generation
Duvarumab EGFR TKIs EGFR TKIs
RAS
inhibitor
l STAT3
inhibitor
inhibitors
MEK

inhibitors

mTOR
inhibitors

!
“

. y

RAF

| g8n | AXT
MEK

|

!

Adapted from: EGFR as a Pharmacological Target in EGFR-Mutant 1 i
Non-Small-Cell Lung Cancer: Where Do We Stand Now? H C ItyOf H O pe



Osimertinib in Untreated EGFR-Mutated Advanced

Non—-Small-Cell Lung Cancer

J.-C. Soria, Y. Ohe, J. Vansteenkiste, T. Reungwetwattana, B. Chewaskulyong, K.H. Lee, A. Dechaphunkul,
F. Imamura, N. Nogami, T. Kurata, I. Okamoto, C. Zhou, B.C. Cho, Y. Cheng, E.K. Cho, P.J. Voon, D. Planchard,
W.-C. Su, J.E. Gray, S.-M. Lee, R. Hodge, M. Marotti, Y. Rukazenkov, and S.S. Ramalingam,

for the FLAURA Investigators®

A Progression-free Survival in Full Analysis Set

1.0+

0.8

0.6

Probability of Progression-free
Survival

Hazard ratio for disease progression or death,
0.46 (95% Cl, 0.37-0.57)
P<0.001

B Progression-free Survival in Patients
No. of

No. of Median Progression-free Survival
Patients (95% ClI) Patients
mo
Osimertinib 279 18.9 (15.2-21.4) Osimertinib 53
Standard EGFR-TKI 277 10.2 (9.6-11.1) Standard EGFR-TKI 63

Hazard ratio for d
0.47 (95% CI, 0
P<0.001

1.0-

0.8+

0.6
Osimertinib

Probability of Progression-free
Survival

with CNS Metastases

Median Progression-free Survival

(95% Cl)
mo
15.2 (12.1-21.4)
9.6 (7.0-12.4)

isease progression or death,

30-0.74)

Osimertinib

Standard EGFR-TKI

0.4 0.4
0.24 0.24
Standard EGFR-TKI
0.0 T T T T T T T T 1 0.0 T T T
0 3 6 9 12 15 18 21 24 27 0 3 6 9
Month
No. at Risk No. at Risk
Osimertinib 279 262 233 210 178 139 71 26 4 0 Osimertinib 53 51 40 37
Standard 277 239 197 152 107 78 37 10 2 0 Standard 63 57 40 33
EGFR-TKI EGFR-TKI

T T T T T 1
12z 15 18 21 24 27

Month

32 22 9 4 1
24 13 6 2 1

oo

m |
M CityofHope.



Osimertinib in Untreated EGFR-Mutated Advanced

Non—-Small-Cell Lung Cancer

J.-C. Soria, Y. Ohe, J. Vansteenkiste, T. Reungwetwattana, B. Chewaskulyong, K.H. Lee, A. Dechaphunkul,
F. Imamura, N. Nogami, T. Kurata, I. Okamoto, C. Zhou, B.C. Cho, Y. Cheng, E.K. Cho, P.J. Voon, D. Planchard,
W.-C. Su, J.E. Gray, S.-M. Lee, R. Hodge, M. Marotti, Y. Rukazenkov, and S.S. Ramalingam,
for the FLAURA Investigators®

C Progression-free Survival in Patients without CNS Metastases D Overall Survival
No. of Median Progression-free Survival No. of Median Overall Survival
Patients (95% Cl) Patients (95% Cl)
mo mo
Osimertinib 226 19.1 (15.2-23.5) Osimertinib 279 NC (NC-NC)
Standard EGFR-TKI 214 10.9 (9.6-12.3) Standard EGFR-TKI 277 NC (NC-NC)
Hazard ratio for disease progression or death, Hazard ratio for death, 0.63 (95% Cl, 0.45-0.88)
0.46 (95% Cl, 0.36-0.59) P=0.007
P<0.001
g 1.0+ 1.0
=
< =
.2 0.8 o 0.8 Osimertinib
@ o
7] >
o _ O -
bn ®© — —
¥sS 06 Osimertinib 52 06 Standard EGFR-TKI
a 2 >
Sa 04 Za 04
F ©
= o
5 02 g 024
= 7 e °
o Standard EGFR-TKI
Q. 0'0 I I I I I I I I 1 OO I I I I I I I I I I 1
0 3 6 S 12 15 18 21 24 27 0 3 6 9 12 15 18 21 24 27 30 33
Month Month
No. at Risk No. at Risk
Osimertinib 226 211 193 173 146 117 62 22 3 0 Osimertinib 279 276 269 253 243 232 154 87 29 4 0 O
Standard 214 182 157 119 83 65 31 & 1 0 Standard 277 263 252 237 218 200 126 64 24 1 O O
EGFR-TKI EGFR-TKI

P CityofHope.



Dacomitinib vs Gefitinib PFS (ARCHER-1050)

Patients Events Median progression-free
survival (months)

= 80+ Dacomitinib 227 136 14-7 (95% Cl 11-1-16-6)
%’ Gefitinib 225 179 9-2 (95% C1 9-1-11.0)
=
2
2> 604
=z
.% 40 -
d —— Dacomitinib
S — Gefitinib
* 20 7 ++++Censored
Hazard ratio 0-59 (95% Cl 0-47-0-74; -
p<0-0001)
0 | | | | | | |
0 6 12 18 24 30 36 42

Number at risk

(number censored)
Dacomitinib 227 (0)  154(23) 106(31)  73(36) 20 (74) 6 (88) 0(91) 0(91)
Gefitinib 225(0) 155 (15) 69(23)  34(27) 7 (40) 1(45) 0 (46) 0 (46)

g

Hope.

Wu et al., Lancet 2018



Dacomitinib vs Gefitinib OS (ARCHER-1050)

100 - + + + + Censored
90 - HR, 0.880; 95% CI, 0.613 to 1.262; P= .4862
80 -
70 S
— 60 .
a2
N 50 -
© 40-
30 A Dacomitinib Gefitinib
(n = 134) (n =133)
20 -
10 No. of deaths 57 61
|1 Median (95% CI) OS, months 34.1(30.1 to NR) NR (25.0 to NR)
1 1 1 1 1 1 1 1
0 6 12 18 24 30 36 42 48
Time (months)
No. at risk:
Dacomitinib 134 121 111 104 85 48 11
Gefitinib 133 125 114 90 73 43 10 2

[+MIRACLE

SCIENCE|
Mok et al., JCO 2018 CityOfHOpey
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Frontline EGFR Treatment PFS

a EGFR
Sequential strategy
NEJ002 Chemotherapy 5.4mo
Gefitinib 10.8 mo
EURTAC| Chemotherapy | 5.2mo T790M*
Erlotinib 9.7mo AURA 3
—— = Chemotherapy |4.4mo _
LUX.Lung 3 | Chemqtherapy - .b() mo Osimertinib 10.1mo
Afatinib [11.1mo
790M
LUX-Lung 7 . Gefitinib 110.9mo IMPRESS
Afatinib 11mo Chemotherapy 5.4 mo
CONVINCE Chemotherapy | 7.9mo )
Icotinib ! 11.2mo
ARCHER-1050 | Gefitinib 19.2mo
Dacomitinib
Next-generation upfront
FLAURA | Gefitinib or erlotinib 7; 10.2mo
Osimertinib 118.9mo

Chemotherapy ?

Recondo G et al. Making the first move in EGFR-driven or ALK-driven NSCLC.: first-generation or next-generation TKI?

Nat Rev Clin Oncol. 2018 Aug 14.

+-MIRACLE].SCIENCE
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EGFR Clonal Evolution

Clonal Evolution of EGFR Mutant Lung Cancer on Therapy

T790M-

() EGFR activating mutation clone

O Alternate bypass mechanism*
© EGFR T790M mutant clone

© EGFR additional second site mutation (ie C797S)

§)
o 00
OOOQ OO% Chemotherapy OOOOS Progression % 0 OOOO
2 990 () @)
OOOOO Osimertinib Q% T790M+/- 2" site mutation T790M+/- 2™ site mutation
. . 0 OO O—} ® OO (ie C7975) (i C7975, G724S)
0~ 600 /_\
sepi e o%
O Aatinid \igOM" 8 Oo x\\wa‘l
o
) 9 00 c779”70 O
CC)D 8% Osimertinib Progression OOOO / O O o W‘ ogOO Progression 8 OO
®) OO % O oo A|ternateTb7y?)(z)a?s.pathways 0 oo ®) ®) ©
00 T O 900 o%o

*MET amplification, HGF expression, HER2 amplification,
PIK3CA mutations, PTEN loss, KRAS mutations, NRAS
mutations, BRAF mutation, MAPK1/AKT3 overexpression,
FGF20FGFR1 loop mutation, IGFR1 activation, RB1/p53 loss,
small cell histologic switch, fusion events

© 2018 American Association for Cancer Research

Cancer Research

AACR

Murtuza et al. Cancer Research 2019

CltyofHope



EGFR Mechanisms of Resistance

ErbB2/ HGF  GAS6
v ErbBs  IGFIR oo 4
’ EGFR
MET || AXL

EGFR amplification
(10%)

//ound Effect

. PI3K mutations (5%)
BRAF mutation (1%) Histologic

| AKT) | PTEN Transformation

i B Small Cell (5-14%)
. EMT (1-2%)

MAPK1
amplification (<1%)

Adapted from: Management of EGFR-mutated non-small-cell lung cancer: practical implications C |tyOf H 0O pe
from a clinical and pathology perspective. M. Cabanero et al. Current Oncology. 2017



EGFR TKI Resistance Freguencies

No identified

KRAS mutation (~1%) mechanism (~10%)
BRAF mutation (~1%)
EMT (1-2%)

PI3K mutation (2-3%)

MET amplification

(~5%)
EGFR T790M
SCLC _ (40-55%)
transformation
(~10%)
ERBB2

amplification (10-15%)

EGFR amplification
concurrent with T790M (~10%)

Other EGFR alterations (~1%)

!!EEEIEE ‘
Westover et al. Ann. Oncol., 2018 C | tyOf H @) pe



ALK Mechanism of Action

RRRRRRARRRARRRRARRRRR T KRR AR R AR AR AR A AR AR AR ARRRRARRARRARRARARR
dddddddd

l
Protein kinase domain
<— |Phosphate group |

\ ~

ALK inhibitors =—i

ATP —»

\

Activation

of signaling

, 4 A\ \‘
| 2 |
pathways STAT3 PI3K
Proliferation Cell Survival

LMIRACLE|..SCIENCE|..:SOUL|

< CityofHope.

Adapted from: http://www.personalizedmedonc.com/article/alectinib-an-anaplastic-lymphoma-kinase-alk-inhibitor/




ALK rearranged NSCLC

Setting Generation FDA approval EMA approval Key trials

First line Alectinib Second awaited J-ALEX/ALEX

First line Crizotinib First v v PROFILE 1014

First line Ceritinib Second v awaited ASCEND 1,3,4

Post crizotinib Ceritinib Second v v ASCEND 1,2,5

Post crizotinib Brigatinib Second v awaited ALTA

Post crizotinib Alectinib Second v awaited Phase 2 NA, Intl

Post chemo Crizotinib First v v PROFILE 1005,1007
+-MIRACLE|.SCIENCE|

CityofHopey



Alectinib versus Crizotinib (J-ALEX)

First-line treatment
HR 0-31(95% Cl 0-17-0-57)
Second-line treatment

HR 0-40 (25% Cl 0-19-0-87)

—— First-line alectinib
—— First-line crizotinib
---- Second-line alectinib
---- Second-line crizotinib

B
— Alectinib 100
—— Crizotinib
80
3 2
5 ped _
> s 60
- ¢
¥ Y
b 7 40
g g
b= a.
HR 0-34 (99-7% Cl 0-17-0-71);
stratified log-rank p=0-0001 0 T i
0 T T T T T T T T 1 .
0 1 3 6 Q 12 15 18 71 24 27 Number at risk
Number at risk First-line alectinib 66 66
pmber at ris First-line crizotinib 67 65
Alectinib 103 103 93 76 49 36 Z 9 1 Second-line alectinib 37 37
Crizotinib 104 102 86 65 40 21 14 4 0 Second-line crizotinib 37 37
C

3 6 9
61 50 35
54 41 25
32 26 14
32 24 15

—— Postoperative recurrence alectinib
—— Postoperative recurrence crizotinib
----Stage lIIB or IV alectinib

---- Stage llIB or IV crizotinib

R S B s i |
g :
@ |
3 1
b +H
} =
g
o
£ A .
204 Postoperative recurrence e
HR 0-55 (95% C1 0.20-1.48)
StagellIB or IV
HR 0-30(95% Cl 0-18-0-52)
0 T T T T T T T T T 1
o 1 3 6 9 12 15 18 21 24 27
Number at risk Time since randomisation (months)
Postoperative recurrence alectinib 24 24 21 17 11 10 8 4 1 0 0
Postoperative recurrence crizotinib 26 26 25 22 12 7 4 0 0 0 0
. Stage IR or IV alectinib 79 79 72 50 38 26 19 5 0 0 0
Hida et al., Lancet, 2017 Stage llIBor IV crizotinib 78 76 61 43 28 14 10 4 0 0 0

12

26
12
10

[
R« s Vs ]

18 pil
5 1
1 0
4 0
3 0

I City

[« =R
o o O o

ofHope.



Front-line ALK Treatment PFS

b ALK
Sequential strategy
PROFILE 1014/ Chemotherapy 17mo \
Crizotinib |10.9mo
Chemoth:erapy‘ 1.6mo
ASCEND-5 | Ceritinib 5.4mo
Chcmolﬁerapy; 1.4mo NCT01970865
ALUR | Alectinib 9.6mo » Lorlatinib [6.9mo
ALTA Brigatinib 12.9mo
| NCT01970865 | Lorlatinib |11/ NR (95% C112.5-NR)
Next-generation upfront
ASCEND-4| Chemotherapy 8.1mo
Ceritinib ’16.6mo |
NCT01970865/ Lorlatinib 5.5mo
ALEX| Crizotinib 104 |
} Alectinib | 25.7mo ‘
NCT01970865 Lorlatinib | 5.5mo
| NCT01970865| Lorlatinib T LT T T T T IO TTITTTTINR 95% €1 11.4-NR)

[+ MIRACLE | <SCIENICE

Recondo G et al. Making the first move in EGFR-driven or ALK-driven NSCLC: first-generation or next-generation TKI? C ItyOf H O peﬁ
Nat Rev Clin Oncol. 2018 Aug 14.



ALK Clonal Evolution

A B C

Criz Alectinib Ceritinib Ceritinib Lorlatinib Alectinib Ablation
0.12 4
—eo— EML4-ALK —o— EML4-ALK —e— ALK fusion
ALKI1171N ALK G1202R ALK G1202R
0.09 - 0.03 -
0.010 -
0.06 - 0.02 -
0.005 -
0.03 - 0.01 -
0.00 - \ —y > 0.000 - ! g 0.00 -
0 100 200 0 50 100 150 200
| ‘ | ~
o s ®
- 1 B
Appearance of New Liver Lesions Progression of Lung Mass Liver Oligoprogression
on Alectinib on Ceritinib on Alectinib

Dagogo-Jack et al. JCO PO, 2018 C | tyOf H O p e ®



ALK Mechanism of Resistance

A ALK+NSCLC
ﬂ"'fj .
ALK inhibitors )t
oY -.
[ e S
) ¥ : "\ S
c \ S
© A : : Sa
-~ S ; . N
vl 205
g7 A
)
o

A y

ALK Amp ALK mutations Bypass tracks Unknown
B ALK gene Lok ALKt Epigenetic
é‘ copy number o v.; oy ——— . EGFR modifications
N increase 5 MET
c £ . ';_1‘7_‘;/ NF/ 15174CN % KRAS co-occurring with
© 1174L 5 .
'S g V1180L E coka g:d:ﬁ::d genetic
) i L1196M S CDK6 and
£ & L1198F
c IGF-1R/IRS-1pathway
S = G1202R G1202del activation
AL x e
= =) $1206Y
< < E1210K
= § G1269A
= <
(@

CAR-T cells therapy? ALK inhibitors Otherinhibitors  Chemotherapy
$  microRNA-based Ceritinib MET inhibitor Checkpoint inhibitors
g therapy? Alectinib CDK4 inhibitor Vaccines
-t . shs
© Brigatinib CDKB6 inhibitor
@ AL

= Lorlatinib IGF-1R inhibitor

Entrectinib . MIRACLE

Wu et al. Cancers 2017 e C |ty0f H O pe ®




ALK TKI Resistance frequencies

A Prior Crizotinib (EXP2 to EXP3A)
Tumor Tissue Tumor Tissue
cfDNA (archival or de novo) (de novo)

G1269A G1269A

G1269A

F1174X
F1174X

L1196M  F1174X L1196M L1196M

M G1269A M F1174X [ L1196M [l C1156Y M L1122V [ D1160H [ R1192P
W G1202R G1128A [ E1129V [ L1198F

B Prior Second-Generation TKI(s) (EXP3B to EXP5)
Tumor Tissue Tumor Tissue

cfDNA (archival or de novo) (de novo)

G1202R G1202R/del

G1202R/del

F1174X
F1174X

L1196M 11171X

[l G1202R/del M F1174X W L1196M M 11171X M G1269A M D1203N [M E1210K/Q

|+ MIRACLE | -SCIENCE|..»SOUL
M R1113Q W G1128A M E1129v W T1151v/K [l C1156Y [ V1180L [ L1198F C . H
§ CityofHope.

Shaw et al. JCO 2019 [ P1213H | P1329S [ F1245C [ N1335K L1122V E1161D R1192P




ALK TKI Sensitivity

ICso <50 NM ICsp >50-<200 NM IC5, 2200 NM

Cellular ALK Phosphorylation Mean IC5, (nM)

Mutation Status Crizotinib Ceritinib Alectinib Brigatinib Lorlatinib

Parental BAIF3 763.9 885.7 890.1 2774.0 [ 11203.8 )

V1
C1156Y
11171N
111718
11717
F1174C
L1196M
L1198F
G1202R
G1202del
D1203N
E1210K

G1269A
[+ MIRACLE | <SCIENICE

Adapted from Gainor JF, et al. Cancer Discov. 2016;6:1 171 8-1133. z C .
ityofHope.

Shaw et al ASCO 2017 #9006



Best Change From Baseline (%)

Lorlatinib in Crizotinib resistant patients

Patients With Prior Crizotinib (Pooled EXP2 to EXP3A; n =57)

M Plasma ALK mutation positive
M Plasma ALK mutation negative
Plasma ALK mutation unknown

ORR (95% Cl)

Plasma ALK mutation positive 73% (95% Cl, 39% to 94%)
Plasma ALK mutation negative 75% (95% Cl, 60% to 87%)

Shaw et al. JCO 2019

80
70
60
50 H
40 -
30 H
20 H
10 S

-10 4
-20 4
-30 4
—40 4
-50 4
—60 4
-70 4
-80 4
-90 4
-100 A

Best Change From Baseline (%)

Patients With Prior Crizotinib (Pooled EXP2 to EXP3A; n = 56)

M Tumor ALK mutation positive
B Tumor ALK mutation negative
Tumor ALK mutation unknown

ORR (95% Cl)

Tumor ALK mutation positive 73% (95% Cl, 39% to 94%)
Tumor ALK mutation negative 74% (95% Cl, 59% to 87%)

CityofHopey




Lorlatinib in Crizotinib resistant patients

Shaw et al. JCO 2019

PFS (probability)
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Median PFS, NR (95% CI, 1.7 to NR)
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Lorlatinib in Second-gen ALK resistant patients

Patients With Prior Second-Generation TKI (Pooled EXP3B to EXP5; n = 132) Patients With Prior Second-Generation TKI (Pooled EXP3B to EXP5; n = 135)
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ORR (95% CI) ORR (95% ClI)
Plasma ALK mutation positive 62% (95% ClI, 44% to 78%) Tumor ALK mutation positive 69% (95% Cl, 49% to 85%)
Plasma ALK mutation negative  32% (95% Cl, 23% to 42%) Tumor ALK mutation negative 27% (95% Cl, 18% to 38%)
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Lorlatinib in Second-gen ALK resistant patients

PFS (probability)

PFS (probability)

Shaw et al. JCO 2019
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m—— Plasma ALK mutation positive (n = 34)
Median PFS, 7.3 months (95% CI, 4.1 to 13.1)
0.8 4 mmmmm Plasma ALK mutation negative (n = 94)
Median PFS, 5.5 months (95% CI, 4.1 to 8.2)
HR, 0.81 (95% ClI, 0.50 to 1.31)
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Lung Cancer Genetic Heterogeneity and Treatment

ROS1 ALK . ggf;g mutation*? EGFR Sensitizing RET
gyt oy [ ] mutation®1# . wm > a
Crizotinib Crizotinib g ALK reangngameqt”‘-zz . G\E‘ﬁt'll'llh » Cabozantinib
Cabozantinib Alectinib N SRR Ertotinib ~ Alectinib
Ll I - . m P |
—— 243, 2 B HER2 mutation'?#0 Afatinib » Apatinib
Ceritinib Ceritinib 0% 50 2 NTRK rearrangements? Osimartinih S Risduncaldis
L l ti ’b Lor'aﬁnib MET mutation®1£2 g
oriatini B ROS7 rearrangement®® Necitumumab » Ponatinib
DS-6051b Brigatinib 4% 3 5o, 27% Lk arangeent Rociletinib » Lenvatinib
B FIK3CA mutation®
B NRAS mutation?? HERS
M m Others or unknown ~ Trastuzumab emtansine M
> Vemurafenib Crizotinib | - mis - 1¥3023414
M < acomitini
» Dabrafenib Cabozantinib ~ PQR 309
.l, ALK TKI Resistance?478,80,81,84,99 EGFR TKI Resistance®%5%6558 J,
" EML4-ALK amplification B T790M mutation m
MEK1 B » Entrectinib
« ALK secondary mutation B MET amplification
» Selumetinib » Non-ALK driver mutation EMT » Cabozantinib
~ Cobimetinib ® SCLC ~ DS-6051b
Other m Other
I EGFR mutation I L1196M
KRAS mutation G1269A
KIT amplification G1202R
MET amplification C1156Y
ALK amplification S51206Y
Others? 1151Tins
L1152R
F1174V
Others ::MIRACLE|<SCIENICE|

Salgia Expert Rev Mol Diagn. 2016
Tsao AS, etal. JTO, 2016
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Mechanism of action of PD-1 and PD-L1 inhibitors

‘ : b

APC \
0 |

T _.- MHC

J

CANCER
S pp-Ld

PD-1 —\{ CELLS
% Anti-PD-L1

T CELL Anti-PD-1

Pembrolizumab Atezolizumab
Nivolumab Durvalumab
Avelumab

Jun Gong, Chehrazi-Raffle, Reddi and Salgia; Journal of ImmunoTherapy of Cancer 2018 C |ty0f H O pe



Timeline of FDA approvals for PD-1 and PD-L1 inhibitors

05/2017 Urothelial Carcinoma

Durvalumab
05/2017 (UC)

Avelumab
03/2017 (MCC)

ey R —— Atezolizumab
(ch/laz::f‘na) (.:.2{:,:,1.,‘.., 5/2016 (UC)
2014 2016 2017

11/2018 RCC

05/2016 Hodakin Lymphoma
11/2016 HNSCC

02/2017 Urothelial Carcinoma
08/2017 Colorectal Cancer
MSI-H

09/2017 HCC
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NCCN Guideline Chemotherapy + Immunotherapy

National NCCN Guidelines Version 6.2018

E = Efficacy of Regimen/Agent . o i
§ = Safety of Regimen/Agent NCCN Guidelines Index

5
— . 4 _ . .
Comprehensive - Noy_Small Cell Lung Cancer ; G~ Consietency of Evidence Table of Contents
NCCN Canccr 1 A= Affordability of Regimen/Agent Discussion

Network® NCCN Evidence Blocks™ Esach

EVIDENCE BLOCKS FOR ADVANCED OR METASTATIC ADENOCARCINOMA
First-line Systemic Therapy

PS01| PS2 P

— Cisplatin/paclitaxel

w
(=]
L
o
w
(M)

Bevacizumab/carboplatin/paclitaxel

Bevacizumab/carboplatin/pemetrexed — Cisplatin/pemetrexed

Bevacizumabl/cisplatin/pemetrexed Gemcitabine/docetaxel

Carboplatin/falbumin-bound paclitaxel Gemcitabine/vinorelbine

Carboplatin/docetaxel Pembrolizumab/carboplatin/pemetrexed

Carboplatin/etoposide Pembrolizumab/cisplatin/pemetrexed

Atezolizumab/carboplatin/paclitaxel/
bevacizumab

Carboplatin/gemcitabine

Carboplatin/paclitaxel

Albumin-bound paclitaxel

Carboplatin/pemetrexed Docetaxel _

Cisplatin/docetaxel

Cisplatin/etoposide Paclitaxel -

i
i
Gemcitabine — ﬁ
i
)

Cisplatin/gemcitabine Pemetrexed —

Maintenance Thera

*If atezolizumab/
carboplatin/paclitaxel/
bevacizumab given.

TIf pembrolizumaby
carboplatin/pemetrexed
or pembrolizumaby/
cisplatin/pemetrexed
given.

Atezolizumab™ Bevacizumab/pemetrexed

Atezolizumab/bevacizumab™ Gemcitabine

Bevacizumab Pemetrexed

Bevacizumab® Peml::roIizumal:n‘pnemetna;uaci’r

CityofHOpe,

Jun Gong, Chehrazi-Raffle, Reddi and Salgia; Journal of ImmunoTherapy of Cancer 2018



Long-term OS for ICIs In NSCLC

Study (sample)

CA209-003 (N =129)
Checkmate 017 (N =222)

Checkmate 057 (N = 240)
Keynote 001 (N = 550)

Keynote 010 (N =47)

POPLAR (N = 144)
OAK (N = 425)
ATLANTIC (N = 265)

Nadal et al.; Cancer Immunology, 2019

Immune checkpoint
inhibitor

Nivolumab
Nivolumab

Nivolumab

Pembrolizumab

Pembrolizumab (2 mg/kg)
Pembrolizumab (10 mg/kg)

Atezolizumab
Atezolizumab
Durvalumab

OS (time of assessment)

16% (at 5 years)
16% (at 3 years)
18% (at 3 years)
26.4% (at 3 years)
19% (at 3 years)

30.1% (at 2 years)
37.5% (at 2 years)

19% (at 3 years)
28% (at 2 years)
22% (at 2 years)

1eMIRACLE
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Immunotherapy Response and AEs

Study Drug ORR (%) Grade 23
AEs (%)
Monotherapy
KEYNOTE-024 Pembrolizumab 44.8 31.2
KEYNOTE-042 Pembrolizumab 27.3 17.8
CHECKMATE-026 Nivolumab 26 18
BIRCH Atezolizumab 22 41
Combination
KEYNOTE-021 Pembro+CarboPem 55 39
KEYNOTE-189 Pembro+CarboPem 47.6 67.2
KEYNOTE-407 Pembro+CarboTaxol 58.4 69.8
CHECKMATE-227 Nivo+lpi 45.3 31.2
IMpower-150 AtezoCarboTaxolBev 63.5 58.5

Bylicki et al.; BioDrugs, 2019 C |tyOf H O pe



City of Hope NSCLC Immunotherapy Clinical Trials

IRB Immune checkpoint inhibitor Pl

17150 Atezolizumab M. Fakih
16208 Atezolizumab K. Reckamp
19059 Durvalumab M. Koczywas
17056 Nivolumab M. Koczywas
18465 Durvalumab M. Koczywas
18545 Pembrolizumab and canakinumab M. Koczywas
17143 APX005M and Nivolumab R. Salgia
17414 Nivolumab E. Massarelli
17468 Atezolizumab E. Massarelli
15346 Screening protocol K. Reckamp
15303 MAGE-A10c796T K. Reckamp
18389 TCRs alone or in combination with pembrolizumab K. Reckamp
16195 AZD9291 and Necitumumab M. Koczywas

teMIRACLE
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Summary

“*Lung cancer Is a heterogenous group of cancers

‘*Early stage is treated with surgery and potentially
adjuvant chemotherapy

‘*Localized unresectable disease Is treated with
chemotherapy/radiation therapy followed by
durvalumab

‘*Metastatic NSCLC treatment has come a long way

*Chemotherapy/Immunotherapy
s Targeted Therapy
*EGFR
*ALK
*Others—ROS1, BRAF, MET, RET
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