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Lung Cancer- Severity and Impact
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Estimated New Cases

Males Females

Prostate 248,530 26% Breast 281,550 30%
| Lung & bronchus 119,100 12%] | Lung & bronchus 116,660 13%
Colon & rectum 79,520 8% Colon & rectum 69,980 8%
Urinary bladder 64,280 7% Uterine corpus 66,570 7%
Melanoma of the skin 62,260 6% Melanoma of the skin 43,850 5%
Kidney & renal pelvis 48,780 5% Non-Hodgkin lymphoma 35,930 4%
Non-Hodgkin lymphoma 45,630 5% Thyroid 32130 3%
Oral cavity & pharynx 38,800 4% Pancreas 28,480 3%
Leukemia 35,530 4% Kidney & renal pelvis 27,300 3%
Pancreas 31,950 3% Leukemia 25,560 3%
All Sites 970,250 100% All Sites 927,910 100%
Estimated Deaths

Males Females
| Lung & bronchus 69410  22%| | Lung & bronchus 62,470 229
Prostate 34,130 1% Breast 43,600 15%
Colon & rectum 28,520 9% Colon & rectum 24 460 8%
Pancreas 25270 a% Pancreas 22,950 8%
Liver & intrahepatic bile duct 20,300 6% Qvary 22,950 5%
Leukemia 13,900 4% Uterine corpus 12,940 4%
Esophagus 12,410 4% Liver & intrahepatic bile duct 9,930 3%
Urinary bladder 12,260 4% Leukemia 9,760 3%
Non-Hodgkin lymphoma 12,170 4% Non-Hedgkin lymphoma 8,550 3%
Brain & other nervous system 10,500 3% Brain & other nervous system 8,100 3%
All Sites 319,420 100% All Sites 289,150 100%

Siegel et. al. Cancer Statistics, 2021
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Lung Cancer- The New Frontier

Historical NSCLC and SCLC subtypes Genomic subtypes

Small Cell Lung Gincer
15%

10%-50% » NTRK rearrangoment™

Others,5%

Lung e

0%

CO n C e r OS l ALK TKI Resistance?4 788281849 EGFR TKI Resistance®#5.66.60 l

* EML4-ALK amplification 2 " T790M mutation
Large Cell 15% » ALK secondary mutation el son
® HER2 amplification
* Non-ALK driver mutation = EMT
. = sCLC
disease - .
| £6FR mutation | | L11sem |

KRAS mutation G1269A

KIT amplification G1202R
MET amplification C1156Y
ALK amplification $1206Y
3 Others? 1151Tins
Squamous Cell Grdnoma L1182R
25% F1174V

Others
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Mutational Profiling in Lung Adenocarcinoma
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No mutations 1.2%
UMD 12.0%

EGFR sensitizing 19.4%

Other drivers 2.9%

_PTENIloss 0.7%
_CDKNZ2A loss 1.9%

2 BRAF non-V600E 1

EGFR 28% -NF1 loss 1.9%
EGFR T790M 5.5%

EGFR exon202.1%
EGFRWT amp 1.0% ¥

ALK fusion 3.8% “\ il REASZD.9%

ROS1 fusion 2.6%

RET fusion 1.7%
BRAFV600E 2.1% >

MET spice 3.0% " %
MET amp1.4%~ .~

™ KRAS 25.3%

FGFR1/20.7%

ERBB2amp 1.4% / /’ \ \“\ NRAS 1.2%
BRCA1/2 loss 1.3% ' PIK3CA° 2.0%
TSC1/210ss 0.7% 1o B’%/;Prﬁggoéz /f

Jordan et al

., Cancer Discovery, 2017
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Tumor Heterogeneity in Lung Cancer '

Selective N

_pressure
ie: therapy
Initial population diversity dgzrargi?yrgs%%%?ocr)\fe Proliferate
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Diminished heterogeneity
of founder populfation Death
- ‘\"*
\‘.;’A"'.
< iy
Y %m’)/ Lo é?/

i Cityof Hope Bild et int. Salgia, 2019



Spatial Tumor Heterogeneity

3 Cell number Total clones:
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i Cityof Hope Salgia et int. Sattler, Oncotarget, 2018
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Original Oncogenic Clones Evolve to Develop
Resistance and Heterogeneity
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Salgia et int. Sattler, Oncotarget, 2018
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Temporal Heterogeneity in Lung Cancer

Straightforward Case

Patient Death

Monitor
Baseline 2yr 4yr Metastasis 6 yr
ALK fusion
Complex Case
ALK Fusion
. . Pemetrexed . _
Taxol/Carbo + Bevacizumab Pemetrexed Bevacizumab Pemetrexed . Crizotinib Ceritinib
Bevacizumah st L
Baseline 2yr 4 yr eyr 8yr
Tissue Biopsy
EGFR Exon 19 EGFR T790M
Deletion Not Detected
Erlotinib Osimertinib EEE—
Baseline lyr 2yr Liquid Biopsy 3yr 4yr
EGFR T790M
Detected

ji§ Cityof Hope
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Drug-resistant cells exhibit ‘Group Behavior’ -

H23 = drug-sensitive H2009 = drug-resistant
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With drug treatment

In 3D culture

i Cityof Hope Nam et int. Salgia, 2019 11



Cells’ immediate response to drug '

Sensitive Resistant

I Cityof Hope Nam et int. Salgia, 2019 12



Management of Advanced NSCLC

Nonsquamous cell | f\ Squamous cell ]

/

:\
Y No
Targetable driver mutation present? >—+

Non-small cell lung cancer histology

Genetic testing Yes

_ Measure PD-L1 expression level ‘ Measure PD-L1 expression level
v v v v
EGFRmt ALK rearrangement ROS1 PD-L1 250% PD-L1 <50% PD-L1 =250% PD-L1 <50%
9 rearrangement =Ju% o =2v% 0
| Treatment: 1st line | | | |
Erlotinib/ : Osimertinib Alectinib . Crizotinib® Crizotinib Pembrolizumab® | Platinum doublet . Carboplatin/ Pembrolizumab | Platinum doublet
gefitinib/ or or with pemetrexed or pemetrexed/
afatinib ' ' + bevacizumab pembrolizumab
| 2nd line | : | | , |
Osimertinib i 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, * ramucirumab; (nivolumab,
resistance i +bevacizumab | clinical trial; or : or ceritinib clinical trial; or + bevacizumab pembrolizumah,c : or gemcitabine ptembrolizumab,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 | +ramucirumab; = with pemetrexed : ALK inhibitor with pemetrexed | | + ramucirumab; = * ramucirumab; or gemcitabine; or consider
*+ bevacizumab : or gemcitabine | *bevacizumab : clinicaltrial; or | *bevacizumab or gemcitabine | or gemcitabine next-generation sequencing
] (if not received : platinum doublet | (if not received to identify targetable mutations
as 2nd line); or : with pemetrexed | as 2nd line); or
docetaxel ¢+ bevacizumab docetaxel
* ramucirumab; + ramucirumab;
. or gemcitabine : or gemcitabine
' Consider clinical trial options from time of diagnosis and throughout treatment.

ji§ Cityof Hope

Doroshow and Herbst, JAMA Network Insights 2018
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Decision Trees for Improved Outcomes

......................... , A 100 Targeted Therapy
TSNS Nontargeted Therapy
. es/ w 50
| Driver mutation? (n = 662) i Non-targeted therapy .
_; """ P(D+IT+)=0.6630 N P(D+IT-)=0.0000 =
es TP=439 FP=223 TN=136 FN=0 = 60 -
[ ] ©
¢ Non-targeted therapy ;
P(D+1T+)=0.6630 T ' o S a0
TP=439 FP=223 TN=33 FN=0 h
pmmmm e N TR
:No KRAS mutation? (n = 629) | * Non-targeted therapy | 20
P(D+T+)=0.6978 R Fio7-0.0000 N ]
Yes TP=439 FP=190 TN=33 FN=0
. No ERBB2 mutation? (n = 506) E- Non-targeted therapy | 0 T r T
_______________ Lo eyl
Yes P(D+IT+)=0.8675 P(D+IT-)=0.0000 0 20 40 60 80 100 120
TP=439 FP=67 TN=123 FN=0 T ( th }
e B AP - e . N .. .. ... : Ime {montns
. RET mutation? (n=485) | ! Non-targeted therapy ! No. at risk
----------------------- 0. at risk:
P(D+IT+)=0.8803 )=0.

Yes Tp+=42+7 FP=58 Targeted therapy 350 56 16 4 3 1 0
pmmmmmm | [ ' N dth 236 11 3 0 0 0 0
! Targeted therapy ] i ROS mutation? (n = 477) ontargeted therapy
"""" P(D+IT+=0.2495 [ B F0-T)-05900 SN ¥

TN:SZ s B 100 Targeted Therapy
mm A \ e e R ) ——— Nontargeted Therapy
! Targeted therapy | . MET mutation? (n = 467) !
______ T P(D+IT-)=0.8886 80
TP=10 FP=0 TN=52 FN=415 .
R [ S O ] o
! Targeted therapy | i BRAF mutation? (n = 452) ! = 60
______ P(D+T+)=0.5950 [N BV ro-T-c0c2 AR ©
TP=9 FP=6 Yes TN=46 FN=406 -Z
i e T Akl diilind 1 =
! Targeted therapy ' ALK mutation? (n = 441) c% 40 H
"""" P(D+I1T+)=0.363c (NN P(D+IT-}=0.9115
TP=4 FP=7 Yes TN=39 FN=402
preses D ey pree S N . 20
I Targeted therapy ' EGFRmutation? (n = 377) |
""" P(D+IT+)=0.9637 SN P(D+IT-)=0.9018
TP=62 FP=2 Yes TN=37 FN=340 0 ’ ’ ’ ’ ’ ’ ; ’
e R R R L )
"""" P(D+IT+)=09013 [ P(D+IT-}= Time (months)
TP=340 FP=37 TN=0 FN=0 )
No. at risk:
Targeted therapy 439 261 99 38 15 [ 3 2 0

Nontargeted therapy 345 115 48 16 6 2 1 0 0

ji§ Cityof Hope
Salgia et al., JCO OP 2021
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EGFR
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Molecular Oncology: EGFR Mechanism of Action

ErbB2/
ErbB3

Immune checkpoint
inhibitor:
Pembrolizumab
Nivolumab AR ] TR TAB T Rt T b e e D e D L0 4D Tl sl Jlri‘:“,w"r”: 1 R e
Atezolizumab Third-generation q Fu’Sl -generation " Pan ErbB "
PD-1 v —l
Duvarumab \ EGFR TKIs EGFR TKIs l_mlubnoxs l_mlnbnms i
mlubnox ‘ \ / o
PI3K /
inlu'bitors l— STAT3
: inhibitor
4 AKT
. " " inhibitors

MEK
inhibitors

+
MEK
:
@
.

u)TOR
mlubltors

I Nucleus \

I Cityof Hope Adapted from EGFR as a Pharmacological Targetin EGFR-Mutant 15
Non-Small-Cell Lung Cancer: Where Do We Stand Now?



EGFR: Front-line Treatments for NSCLC

Ji{ Cityof Hope.

a EGFR
"z Sequential strategy \
NEJ0O2| Chemotherapy | 5.4mo
Gefitinib |10.8mo
EURTAC| Chemotherapy |5.2mo - T790M°
Erlotinib 19.7mo . AURA3
Chemotherapy |4.4mo
LUX-lung 3| Chemotherapy |6.9mo Osimertinib i
Afatinib [11.1mo :
B - T790M-
LUX-Lung 7 Gefitinib 110.9mo . IMPRESS
Afatinib [11mo . Chemotherapy | 5.4 mo
CONVINCE Chemotherapy | 7.9mo
Icotinib |11.2mo
ARCHER-1050 Gefitinib [9.2mo :
Dacomitinib 14.7mo
\ | J
4 Next-generation upfront
FLAURA Gefitinib or erlotinib |10.2mo
Osimertinib 118.9 mo
. Chemotherapy ?
\ L

Recondo G et al., Nat Rev Clin Oncol. 2018.
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EGFR: ADAURA In Stage IB-IIIA NSCLC

A Patients with Stage Il to IlIA Disease B Patients with Stage IB to I11A Disease
1.0+ 1.0
0.9 0.94
_ 08 0.8
s E
S S Osimertinib
£ 071 £ o071
'g Osimertinib 0
£ 06 E 0.6
2 2
g 051 & 054
E a
[
) _ _
2 o4 Median Disease-free Survival ;_ 0.4 Median Disease-free Survival Placebo
3 (95% C1) = (95% Cl)
s 03 o ] 03 mo
g Osimertinib NR (38.8-NC) Placebo 8 Osimertinib NR (NC-NC)
0.2+ Placebo 19.6 (16.6-24.5) —+— 0.2+ Placebo 27.5 (22.0-35.0)
Hazard ratio for disease recurrence Hazard ratio for disease recurrence
0.1 or death, 0.17 (99.06% Cl, 0.11-0.26) 0.1 or death, 0.20 (99.12% Cl, 0.14-0.30)
P<0.001 P<0.001
0.0 T 1 T T T T T 1 0.0 T T T T T T T 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48 54
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Osimertinib 233 219 189 137 s7 52 18 2 0 Osimertinib 339 313 272 208 138 74 27 5 0
Placebo 237 190 127 82 51 27 9 1 0 Placebo 343 287 207 148 28 53 20 3 1 0
ji§ Cityof Hope 18

Yi-Long Wu et al., NEJM, 2020



EGFR: NeoADAURA in Resectable NSCLC Ongoing

NeoADAURA (NCT04351555): Phase Ill, Randomized, Controlled, Multicenter Study of Neoadjuvant Osimertinib in

EGFRm Resectable NSCLC

Placebo +
Resectable Chemotherapy (3 cycles, Q3W)

MPR

pCR

Adjuvant:
Investigator

choice

(optimal
care)

s,
N=351 a
Stage II-lIB X R
NSCLC R Osimertinib + G
1:141 Chemotherapy (3 cycles, Q3W) E
EGFRm NSCLC R
(Ex19del / L858R) )
Osimertinib (9 weeks)
Stratification: Double-blind treatment arms:
- Stage I/l 1. Placebo QD + investigator's choice of pemetrexed 500
« Non-Asian/Chinese/ mg/m?
other Asian plus carboplatin AUC5 mg/ml.min or cisplatin 75 mg/m?
« Ex19del/L858R 2. Osimertinib 80 mg QD + investigator’s choice of pemetrexed
500 mg/m? plus carboplatin AUC5 mg/ml.min or cisplatin
75 mg/m?
Open-label (sponsor-blind) treatment arm:
3. Osimertinib 80 mg QD
ji§ Cityof Hope

Adjuvant therapy and follow-up:

« Patients will be followed up for OS until 5 years from
surgery, with evaluation at 12 and 24 weeks post-
surgery, then every 24 weeks, until disease

EFS

0s

recurrence or withdrawal of consent

» Osimertinib will be offered to all patients who
complete surgery (+/- post-surgical chemotherapy)

for up to

3 years or until disease recurrence

Yi-Long Wu et al., 2021




Primary and acquired resistance to EGFR-TKIs

ji§ Cityof Hope

CNS Sanctuary

GASG6

\J\J/\N\

EGFR amplification

(10%) {
“/Aound Effect
P " PI3K mutations (5%)
BRAF mutation (1%) ; Histologic
PTEN Transformation
decrease/loss
Small Cell (5-14%)
EMT (1-2%)
MAPK1

amplification (<1%)

Adapted from: Management of EGFR-mutated non-small-cell lung cancer: practical implications
from a clinical and pathology perspective. M. Cabanero et al. Current Oncology. 2017
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EGFR: Landscape
n
Ligand binding Chemotherapy-based therapy
and dimerization Chemotherapy + anti-VEGFR  ICls
EGFR independant No known/targetable Immunotherapy-based combination
gp130 v b 5 S resistance mechanisms Combination of MAB plus TKI
EGFR Amplification Fusion Mutation Upregulation ADCs
IL-6 receptor Agnostic clinical trial
1 EGFR amplification New-generation EGFR TKI o
i i 1G EGFR TKI + 3G EGFR TKI z
1 . . 1
: Tyrosmedlg:rﬁ { HER2, FGFR, RET, ALK  HER2, : EGFR on-target EGFR TKI + mAB g
: MET FGFR, FGFR, ! TROP2, | mutations Non-EGFR TKI + mAB
' /‘ NTRK MET ' HER2,
| EGFRTKI ; HERS | ADCs
l v ! ]f Upregulation Specific driven TKI
: AU ; : Combination of mAB plus TKI
I i )
i ! / Specific driven TKI
v Amp/mut l Amp/mut / ' I Mutations Combination of mAB plus TKI
r
O Jak » (K)RAS PIK3CA Vit ! g ADCs
PTEN § I
STAT l g 5 g m Fusion Fusion-directed TKI + EGFR TKI
signaling 3 ¥ L2 4
o =
(B)RAF AKT g Specific driven TKI
§ -
Amp/mut/ £/ Amplification Combination of mAB plus TKI Q
fus )
a
2

G oon

L

Agnostic approach

Cell survival, apoptosis, growth and proliferation

5
4
¢
s
L . o or
Epigenetic Non-genetic mechanism clinical trial
alterations

Cyclin/CDK
Epigenetic alteration
Passaro et al. Nature Cancer, 2021
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ALK
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ALK: Mechanism of Action

I Cityof Hope

FAM150 Midkine Pleiothrophin
WT ALK

(ligand dependent)

------------------------------------------------------------
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
------------------------------------------------------------

ALK fusions
(ligand independent)

NF-kB

Alternative
Pathway

*3,
TRAF2
Degradation

Cell Proliferation

, & @

2l Domain iy ,

- Cell Survival w .
“

— - f@-

ﬂCDSD - “ Cell Cycle Progression,
Proliferation

/ sxlmnmum . 8 E mm > Angiogenesis

Kong et al., Journal of Medicinal Chemistry 2019
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ALK: Timeline of Approval

( ) :>'()lm!w SR ‘/\ \ centromere
a 5

2 2

7

3 7
EML4-ALK

- -

N—— chromosome 2

(b) EML4-ALK V1 (E13:A20) 40-45% of cases
EML4-ALK V2 (E20:A20) 10% of cases
EML4-ALK V3 (E6:A20) 30-35% of cases

A29 higher stability, stronger oncogenic signaling,
-y enhanced migratory capacity and metastasis,
reduced sensitivity to ALK inhibitors

r.-..E6 A20.....

. TD

(c)
Discovery of ... Lorlatinib
EML4-ALK ~ Brigatinid
transl?cation Ceritinib Alectinib Next-line
2012 2017 2020 ? approval
o _ﬁm ‘_ EEEN »
2007 2015 - h.2018 2019 S First-line
; Lorlatinib approyal

Brigatinib
Ceritinib (ALEX) . .
* Crizotinib (ASCEND-4) 3@ Generation

(PROFILE-1014)

2"d Generation

1st Generation . ' ,
increasing potency against ALK

broader coverage of ALK mutations

improved CNS penetration

ji§ Cityof Hope 24
Elsayed et al, Pharmaceuticals, 2021




Sites of Metastases in ALK patients

Plueral efusion/Pleura (N=43)

Brain (N=41)

Bone (N=40}I II IIII
Liver (N=27) I III

Tracheal or paratracheal Node (N=23)

SubCarinal LN (N=21) I I
Retroperitoneal LN (N=13) II I

SupraClavicular Node (N=13) I I
Adrenal (N=12) I I

Axillary Mass/node (N=10)

Metastasis Sites

Paraesophageal LN (N=4)

Omental LN (N=4) I I

Internal Mammary Node (N=3)

Unusual sites (N=24) I I II III I III III I II I I I I II I

1234567 8910111213 14151617181920212223242526272629 303132333435 3637 3830404142 4344 4546 4748 49 5051 52 53 54 55 56 57 56 50 60 61 62
Patients

ji Cityof Hope o5
Gupta et int. Salgia, American Journal of Clinical Oncology, 2019



Case #2: Alectinib moves to First-line

I Cityof Hope

Generation | FDA EMA Key trials
approval | approval

First line Alectinib Second 4 awaited  J-ALEX/ALEX

First line Crizotinib First v v PROFILE 1014

First line Ceritinib  Second 4 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
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Alectinib moves to First-line

« ALEX places alectinib as the optimal 15t line ALK TKI choice
« With CNS metastases—enhanced efficacy
« Without CNS metastases—neuroprotective
* Questions the role of radiotherapy for CNS disease at presentation

« OS is immature but no current signal of superiority with alectinib
« PD on crizotinib is salvageable
« BUT close attention to CNS for failure required (41% at 1yr)

1%t-line Phase 3 Trials Ongoing

Takeda ALTA-1L brigatinib crizotinib 270 April 2019 NCT02737501
Pfizer CROWN lorlatinib crizotinib 280 Dec 2019 NCT03052608
Xcovery eXalt3 ensartinib  crizotinib 402 April 2020 NCT02767804

i Cityof Hope
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Overall Sequential Strategy for ALK

b ALK
4 Sequential strategy \
PROFILE 1014 Chemotherapy |7mo
Crizotinib 10.9mo
Chemotherapy | 1.6 mo
ASCEND-5 Ceritinib |5.4mo
Chemotherapyl 1.4mo NCT01970865
ALUR Alectinib |9.6mo [ Lorlatinib |6.9mo
ALTA Brigatinib [12.9mo
NCT01970865 Lorlatinib |[T1NR (95% CI 12.5-NR)
- J
/ Next-generation upfront )
ASCEND-4 Chemotherapy | 8.1mo .
Ceritinib 16.6mo
NCT01970865 Lorlatinib  |5.5mo
ALEX Crizotinib |10.4 ‘
Alectinib 25.7mo
NCT01970865 Lorlatinib | 5.5mo
NCT01970865 Lorlatinib CCEEEET L CEEET L EETT L LLEEETTTLLINR 95% €1 a1.4-nRy

Ji{ Cityof Hope.
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Recondo G et al., Nat Rev Clin Oncol. 2018.



ALK:

Mechanisms of Acquired Resistance

ii§ Cityof Hope.

C1156Y, L1152R, SI1206Y, G120ZR, G1269A

F11741., 11196M F1245C, R1275L
ALK and/or fused ALK
Acquired
econdary @D @ _ N-lobe
mutations N
(EMLs B ALK Tyrosine Kinase (TK)
KIF5B 2 ALK |
Gene m ALK Gene Co,
amplification CKECE S AR <
and/or increased M
copy number M
bIRCo AT
Bypass AL [PB \
signaling ; E A Sl
activation ; A I_)\l/PA
TKI
STAT ERK PI3K PLC-y STAT ERK PI3K PLC-y
Other .
mechanisms EMT ‘Microenvironment CNS penetration

Kong et al., Journal of Medicinal Chemistry 2019
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ALK: Current Treatment Strategies '

Detection of an ALK rearrangement

i Cityof Hope. ' 30
Gristina et al., Pharmaceuticals 2020
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KRAS
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KRAS Structure and Function

Exon -1 1 2 3 4A 4B

kras = =T =""""HE—E- ow

KRAS4A KRAS4B

| - Protein

%{HH LEKISKEEKTPGCVKIKKC %

palmitoyl farnesyl

OonN
GTP
RAS
GDP
OFF @
GDP
GTP
P, RAS

ji§ Cityof Hope

KHKEKMS5KDGKKKKKKSKTKC

|

farnesyl

ON
GTP
RAS
-
p

Salgia et int. Sattler, Cell Rep Med, 2021
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Therapeutic Approaches in Mutant KRAS Positive Tumors

I Cityof Hope

Targeted small molecule

inhibitors

Direct
KRAS
inhibitors

KRAS

signaling
inhibitors

Immunotherapeutics

'KRAS*

r ™
PI3K RAF GEF
v v
AKT RAL

v

GTP

Cell growth
Anti-apoptosis

Salgia et int. Sattler, Cell Rep Med, 2021
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Common KRAS Mutations in Lung Adenocarcinoma

I Cityof Hope

Common mutations in KRAS

G12D/G12V/G12C/612A/G12R/G125/A11_G12dup

G130/c/V QE1H/L/K/R/E/P ALIET/V/P

Lung adenocarcinoma G12 mutations
= G12*
\“ = G13* "Gl
A - 'D_ﬁl" mGlZD
ALA6* G12V
= KRAS others G125
= NRAS G124
= HRAS

Salgia et int. Sattler, Cell Rep Med, 2021 34



Phase | Trial KRAS G12C Inhibition with Sotorasib

A Change from Baseline in Tumor Burden

809 Planned Dose: M 180 mg 1 360 mg 720mg M 960 mg

401 pD pp

PD
20+
SD SD sp sp sp pp <5

2 5D sD

D 5o W
SD SD SD sp
- SD SD SD 5p 5p 48
SD PO 5D 50 G 1
SO sD"sp PR

404 PRSD SD SD PR PR PR PR PR PR PR sp
PR PR p

R
PR PR
-60-

-80+ PR pR

Best Percent Change from Baseline

-100 PR

_120 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
Patients with NSCLC Receiving Sotorasib

B Effect of Sotorasib in a Patient with NSCLC
Baseline Week 10 Week 16

Lymph Node Cervical
Deep Lower Right

Long axis: 19.1 mm Short axis: 5.0 mm Short axis: 5.0 mm
Short axis: 16.1 mm Too small Too small

Mediastinum

Long axis: 39.3 mm Long axis: 30.8 mm Long axis: 28.0 mm
Short axis: 30.2 mm Short axis: 17.9 mm Short axis: 12.8 mm
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Phase | Trial KRAS G12C Inhibition with Sotorasib ‘

Progression-free Survival

= (1)(9) Median progression-free survival, 6.3 mo (95% Cl, 3.9-7.8)
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No. of Patients with 59 56 51 39 32 25 23 18 16 9 7 4 3 3 1 0
NSCLC at Risk
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Promising KRAS-Positive Clinical Trials

Therapeutic Drug

AMG 510

MRTX849

JNJ-74699157/ ARS-3248

BI 1701963

mRNA-5671

(cancer vaccine)

KRAS-Targeted Long Peptide Vaccine

i Cityof Hope

KRAS
G12C

KRAS
G12C
KRAS

G12C
Pan-KRAS

KRAS
G12C/ G12D/ G13D/ G12V

KRAS

NCT03600883: A Phase 1/2, Study Evaluating the Safety,
Tolerability, PK, and Efficacy of AMG 510 in Subjects With Solid
Tumors With a Specific KRAS Mutation (CodeBreak 100)

NCT03785249: Phase 1/2 Study of MRTX849 in Patients With
Cancer Having a KRAS G12C Mutation KRYSTAL-1

NCT04006301: First-in-Human Study of JNJ-74699157 in
Participants With Tumors Harboring the KRAS G12C Mutation
NCT04111458: A Phase | Open-label Dose Escalation Trial of Bl
1701963 as Monotherapy and in Combination With Trametinib
in Patients With KRAS Mutated Advanced or Metastatic Solid
Tumors

NCT03948763: A Phase 1, Open-Label, Multicenter Study to
Assess the Safety and Tolerability of mMRNA-5671/V941 as a
Monotherapy and in Combination With Pembrolizumab in
Participants With KRAS Mutant Advanced or Metastatic Non-
Small Cell Lung Cancer, Colorectal Cancer or Pancreatic
Adenocarcinoma

NCT04117087: A Phase 1 Clinical Trial to Access Pooled Mutant
KRAS-Targeted Long Peptide Vaccine Combined With Nivolumab
and Ipilimumab for Patients With Resected MMR-p Colorectal
and Pancreatic Cancer

Primary Objective(s)

Evaluate the safety and tolerability of AMG 510. Estimate the
maximum tolerated dose (MTD) and/or a recommended phase
2 dose. Objective response rate assessed by RECIST 1.1 criteria
of AMG 510 as monotherapy.

Characterize the safety of MRTX849 and evaluate the
pharmacokinetics of the drug. Objective response rate assessed
by RECIST 1.1 criteria of MRTX849 as monotherapy.

Determine the MTD and RP2D of JNJ-74699157. Determine the
safety and preliminary antitumor activity of JNJ-74699157.
Determine the MTD and RP2D of Bl 1701963 as monotherapy
and in combination with trametinib.

Determine the safety and tolerability and establish a preliminary
RP2D of mMRNA-5671/V941 as a monotherapy and in
combination with pembrolizumab infusion.

Evaluate the safety and tolerability of the KRAS-based peptide
vaccine. Determine the drug-related toxicities. Determine the

fold change in interferon-producing mutant-KRAS-specific CD8
and CD4 T cells at 16 weeks.
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NSCLC Targets and Therapies

EGFR Sensitizing RET
a KRAS mutation® ~ Gefitinib - » Cabozantinib
B EGFR mutation?1© ~ Erlotinib » Alectinib
m ALK rearrangement®2'22 | ° Afatinib ~ Apatinib
.RO‘S% _M. m MET amplificationss57 ~ Osimertinib ~ Vandetanib
~ Crizotinib ) ~ Crizotinib s BRAF mutation®® > Rechumnuiial > Dt
g Sang g 8 HER2 mutation'740 - Rociletinib » Lenvatinib
¢ Catvo > Coriti u NTRK rearrangements?
~ Lorlatinib ~ Lorlatinib o % MET mutation®"2 HERZ
~ DS-6051b ~ Brigatinib B ROS1 rearrangemem” ~ Trastuzumab emtansine M
4% ~ B RET rearrangement®:3 fcase BN -~ 1Y3023414
BRAF MET 3-5% e 5 MEK mutation*® ~ PQR309
» Vemurafenib -~ Crizotinib B PIK3CA mutation*
~ Dabrafenib - Cabozantinib B NRAS mutation®® ooy
Others or unknown S
~ Entrectinib
~ Trametinib ~ Cabozantinib
~ Selumetinib lALK TKI Resistance?478.:8081,8499 EGFR TKI Resistances465s6.8 i 2 Dol
~ Cobimetinib

" EML4-ALK amplification B T790M mutation

B MET amplification
B HER2 amplification

» ALK secondary mutation

» Non-ALK driver mutation I EMT
m SCLC
Other = Other

| EcFRmutation | | L1196m |

KRAS mutation G1269A
KIT amplification G1202R
MET amplification C1156Y
ALK amplification S1206Y
Others? 1151Tins
L1152R
g Cityof Hope 21:‘::: Salgia, Expert Rev Mol Diagn. 2016

Tsao AS, et al. JTO, 2016



Conclusion

* Lung Cancer is a heterogenous disease
* There are a large number of molecular alterations that can occur
* The specific therapies are dependent on the potential molecular alterations

* There can be genetic and non-genetic mechanisms of resistance that can develop with
various TKis

= |t is important to “personalize” the individual therapy

= As more actionable pathways are identified in lung cancer, we need to emphasize further
validated targeted therapies

ji§ Cityof Hope
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