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Immunotherapy Therapeutic Landscape in Advanced NSCLC:
August 2021

Clinical Trial Results of 1st line Checkpoint Immunotherapy in Advanced NSCLC

Study Drug PDL1 Lme of Control Primary HR-Primary Result «
(vs Chemo) Selection Endpoint Endpoint 1% Line Trials

KN024 Pembro 250% 1st Plat Chemo 0.50 Positive
Test Regimen
CcM026 Nivo >5% 1st  Plat Chemo PFS 1.15 Negative ~ CPlMonotherapy
CPI+Chemo
MYSTIC Durva or 225% 1st Plat Chemo PFS & OS NR Negative CPl+Chemo+Bev
Durva-Tremi CPI + CTLA4
KN189 Pembro-Chemo 21% 1st Plat Chemo PFS 0.52 Positive
(Non-sQ) Biomarker
KNO042 Pembro 21% 1st Plat Chemo (0} 0.81 for OS Positive None
0.69 for 50% PD-L1
KNO047 (SQ) Pembro-Chemo None 1st Plat-Nab PFS & OS 0.64 for OS Positive TMB
Paclitaxel
Impower 150 Atezo +Bev/ None 1st Bev/Pac PFS 0.71 Positive Histology
(Non-sQ) Pac/Carbo Carbo 0s All
Impower Atezo + None 1st Pac/ PFS 0.71 (PFS) Positive Squamous
131 (SQ) Nab/Carbo Carbo 0s Non-Squamous
cM227 Nivo or <1%/1% & 1st Plat Chemo PFS & OS 0.58 Positive .
Nivo-Ipi TMB210 (in H-TMB) 1 Endpoint
IMpower 110 Atezo 21% 1st Plat Chemo OSin 0.59 Positive PFS
TC3/1C3 o
. : . Both
CM-9LA Nivo-Ipi-Chemo None 1st Plat Chemo (01 0.66 Positive

adapted from Gandara: ELCC 2021



Precision/Personalized Medicine in Non-Oncogene-driven NSCLC:
Two Different & Shifting Viewpoints (Stereotyped)
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from Gandara: Precision Medicine Symposium, 2021



Stage IV NSCLC: Biomarker-driven Therapeutic Landscape
Algorithm of the “Splitter”

Treatment-naive NSCLC

NGS;
EGFR, ALK, NTRK, !
e = ] | sawemoss |
Non-squamous
Targeted Therapy
TMB low TMB high TMB low TMB high
PD-L1 >50% PD-L1 >50%
1-O
-0+ | Pem-Carbo-Pembo (KN-189) | | (Nab) Pac-Carbo-Pembro (KN-407) |
Chemo
PD-L1 Pac-Carbo-Bev-Atezo (IMpower150) |
<50%
| Nivo/Ipi (CM-227) | | Nivo/Ipi (CM-227) |
-0+ I-0
TMB high | Nivo/Ipi/Chemo (CM-SLA) | | Nivo/Ipi/Chemo (CM-9LA) |
or
PD-L1 21%

Gandara Prec Med 2021. (Adapted from S Peters: ILCC 2020)



Stage IV NSCLC: Biomarker-driven Therapeutic Landscape:
Algorithm of the “Lumper”

Treatment-naive NSCLC

Testing for
EGFR, ALK, NTRK, o) i
ncogenic
Non-squamous BRAF, or ROSz1 + . 9
Drivers

Targeted Therapy |

l l l l

Immunotherapy + Chemotherapy for All

| Pem-Carbo-Pembo (KN-189) | | (Nab)Pac-Carbo-Pembro (KN-407)

| Pac-Carbo-Bev-Atezo (Impower-150 |

Gandara Prec Med 2021. (Adapted from S Peters: ILCC 2020)



Potential Predictive Biomarkers for benefit from
Checkpoint Immunotherapy

Tumor Neo-antigenicity Tumor Microenvironment

+  Biomarkers (intra- or peri-tumoral)
indicative of an inflamed phenotype

Examples:
—PD-L1, inflammatory signatures

+ Biomarkers of immunoreactivity
Example: Gene Signature (Determa 10)

*Biomarkers indicative of hypermutation &

neoantigens

Examples:

—TMB, MSI-high, neoantigen load

* Quantitation & Metrics of plasma
ctDNA

Tumor
. Tumor
Neo-Antigens : .
Microenvironment

Tumor Immune .
Host Environment)

Suppression/Evasion

Tumor immune
Suppression or
Evasion

*Biomarkers that identify tumor immune
suppression or evasion beyond PD-

1/CTLA-4

*Biomarkers that characterize the host
environment, beyond tumor
microenvironment

Examples:

—Tregs, MDSCs, IDO, LAG-3 Examples:

—STK11 and KEAP1 —Microbiome, germline genetics
—ARID1A

Adapted from Blank CU, et al. Science 2016



Predictive Biomarkers for Checkpoint Immunotherapy (CPI)

Note: cannot be equated to a discrete variable like driver mutations (Present or Absent)
PD-L1 & TMB are dynamic & continuous variables across a context-specific range

Which Biomarker(s)? Which Analytic Algorithm for Analysis? As a Binary Variable
PD-L1 IHC Across a Continuous Ra nge TMB highest 10-20% across Tumor Types
TMB AS a Blnary Varlable 0 —— Top 10% TMB within histology

7 —— Top10-20% TMB within histology
. = —— Bottom 80% TMB within histology
PD-L1 IHC + TMB ContinUoUS  —+= s csomis wm H
—— bTMB 26 083(067,1.03)  371(64%) 2
PD-L1 + TMB + Other Range == no i om
Blood TMB:  _—¢ "‘Lf Zsif"ZTI o s
Other (STK11’ KEAP1) PFS in OAKtrIaI L] TS uw( usa) -se: %: P=17x107°
—_——— bTMB220 061 (e 40, 093y 051 e%; 0] T T T 1
TMB Assessment —— o R s % @
d NGS * bTMB226  051028,095)  54(0%) No. at risk Time (m)
WES vs Neo-antigen Load vs Bottom 80% 1,305 586 231 85 33
: g R _::— z-ErP gg;t:;i:?:: 5“;;?*] Top10—20% 184 100 39 16 5
Optimal Cutpoints for each 1, Topi0% 173 1ot 1 16 6
HR
e specific vs Agnostic Fawes e Foos dsil Samstein et al: NatGen 2018
Tissue vs Blood Gandara et al: NatMed 2018

What is the context? (Biomarker for which type of CPI regimen)
NSCLC (Squamous or Non-Squamous) vs SCLC
CTLA-4 vs PD-1/PD-L1 vs PD-1/PD-L1 + CTLA-4 i et

PD-1/PD-L1 + Platinum Chemotherapy — “Dilutes out predictive value

Chemotherapy likely “agnostic” to

Gandara: Lung Cancer Summit. ESMO19



Progression-free Survival (%)

Selected Biomarkers associated with Checkpoint

PD-L1 tumor IHC
(22¢3)!

Immunotherapy efficacy in NSCLC

Tumor mutational
burden (TMB)?2

Hazard ratio for disease progression or death,
3 0.50 {95% CI, 0.37-0.68)
N P<0.001

\ -
\_l- » Permbrolizumab
- I‘L
—, .\
p Chemotherapy
0 3 6 5 12 15 18
Month

- High nonsynonymous burden

== Low nonsynonymous burden

v ¥ ¥ v T 1
0 4 8 12 16 20 24
Mos

Gene expression
signature (GEP)3

1.0 TMB"GEP", (n=27)

4 TMB" or GEP®, (n=86)
0.8 TMB*GEP", (n=36)

a 0.43; 0.26-0.71
0.6

ot ]

Progression-free
survival probability (%6)

Tumor infiltrating
lymphocytes (TiLs)14

o

443 6

1.72
Time (months)

o

1. Reck et al. 2016, NEJM; 2. Rizvi NA, et al. 2015, Science; 3. Cristescu et al. 2018, Science; 4. Fumetetal., 2018 BIC



PD-L1 expression & response to PD-1/PD-L1 blockade
across multiple assays, drugs & tumor types

Patient number
Response Rates
Unselected 21% | 32% | 29% | 22% | 23% | 23% | 40% | 19% | 26% | 18% | 40%
PD-L1 + 36% | 67% | 44% | 39% | 27% | 46% | 49% | 37% | 43% | 46% | 49%
PD-L1 - 0% 19% | 17% | 13% | 20% | 15% | 13% | 11% | 11% | 11% | 13%
B o oy Y r @& o LA N Rt
PD-L1 expression & = . o R 5 AN Lﬁh M
by TPSvsCPS S22 R L b
R ot E.ah Hpdls B
RS s._g*'” 3 e . \ ; 8. 7 1

CPS 30% (TC=0, IC=30%)
Callahan: ASCO 2014; Marchi et al. J Clin Path 2020



PD-L1 250% TPS distinguishes a Patient Subset with Substantial Benefit
from CPl Monotherapy (KN024) as well as CPl + Chemotherapy (KN189)

KeyNote 189: Pembro-Chemo
(OS by PD-L1 TPS)

KeyNote 24: Pembro Monotherapy
(OS by TPS 250%)

TPS <1% TPS 1-49% TPS 250%
HR HR HR
Events (95% CI) P Events (95% CI) P Events (95% CI) P
Pembro/Pem/Plat  38.6% 0.59 0.0095 28.9% 0.55 0.0081 25.8% 0.42 0.0001
0.34-0.90 0.26-0.68
Placebo/Pem/Plat  55.6%  (0.38-0.92) 48.3% ) s14% )
1004 61.7% 100+ 71.5% 1004 73.0%
90 52.2% 90 50.9% 90 48.1%
o ! 80 80 80
z e v
G 704 I 704 ALy p ] 704
i, 60 i 60 601
a = 1 o =
3 g 501 u  f5 504 Hulul 11 g5 504 TTRRTIN
& O 404 . P 40 © 404
304 304 304
o 204 Median (95% CI) 20- Median (95% Cl) 204 Median (95% CI)
- 115.2mo (12.3-NE) | NR (NE-NE) |NR (NE-NE)
PD-L1 >50% 101 12.0 mo (7.0-NE) 10142.9 mo (8.7-NE) 10140.0 mo (7.5-NE)
- - (] T T T T T 1 0 T T T T T 1 0 T T T T T 1
L 2 3 0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21
Month ) Months 5 Months . Months
Mo. #t Risk No. at Risk No. at Risk No. at Risk
Pembeolizumab m e 127 113 104 79 42 20 6 0 128 119 108 84 52 21 5 132 122 114 9% 5 25 6 0
Chematharugy 1o o 63 54 45 32 21 6 1 0 58 54 47 32 17 5 2 70 64 5 35 19 13 4 0

0S: HR 0.60 [95% Cl 0.41-0.89]
p=0.005

Reck et al. NEJM 2016; 275:1823-1833

Gandbhi et al. NEJM 2016



NSCLC is complex both genomically & immunologically, with
Quantitative & Qualitative differences from other Cancer Types
(“Mutational Load”)
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Adapted from The Cancer Genome Atlas Project: Kandoth et al Nature
2013.



Tumor Mutational Burden (TMB) as a Candidate Predictive Biomarker

for Cancer Immunotherapy

Somatic mutations in cancers are multifactorial (including DNA
repair defects, carcinogens & enzymatic alterations in DNA
polymerases)

These mutations produce neoantigens that induce anti-tumor
immune responses

TMB is an emerging predictive biomarker for cancer checkpoint
immunotherapy (CIT)

TMB can be estimated using whole-exome sequencing (WES) or
comprehensive genomic profiling by NGS (e.g., FoundationOne &
FACT in blood[bTMB]) . MSK-IMPACT. Guardant OMNI in blood*2

* Studies show that TMB either by WES or CGP correlate with
each other & with efficacy of CPI therapy in multiple cancer
types!3

Predicted neoantigen load (NAL), a component of TMB most
closely linked to immune response, correlates with F1 TMB &
0MN|4,5,7,8

TMB identifies a distinct patient population not currently captured
by PD-L1 IHC or other immune biomarkers>®

IHC, immunohistochemistry; PD-L1, programmed death-ligand 1; TMB, tumor mutational burden.

1. Yarchoan M, et al. N Engl J Med. 2017; 2. Chalmers ZR, et al. Genome Med. 2017; 3. Goodman AM, et al. Mol
Cancer Ther. 2017; 4. Efremova M, et al. Front Immunol. 2017; 5. Topalian SL, et al. Nat Rev Cancer. 2016; 6.
Kowanetz M, et al. WCLC 2017. 7. Mariathansan, et al. Nature 2018. 8. Rizvi et al: ESMO 10 2018.

WES
Neo-
F1 Coding Expressed antigens

F1 1 0.85 0.88 0.85

Coding e 1 0.98 0.95
0.2
Expressed 0.88 1 0.98
0.4
0.6
Neo-
antigens (DR K 0.8

Pearson r = 0.85
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From Gandara, LeGrand et al:
ASCO 2018



Pan-cancer Outcomes in >1,000 patients treated with Checkpoint
Immunotherapy (CPl) by WES & Transcriptome analysis

* Clonal TMB is strongest predictor of CPI
response. OR for CR/PR: 1.74 [1.41-2.15]
* Total TMB: OR for CR/PR: 1.70 [1.33-2.171

A 2% »®
 Sub-clonal T iated with CPI BRI o e
ub-clonal TMB not associated with CP e R
.

@_.“?’Leﬁ-’c.e\-‘éz\\iat-"- o S estt o S

<
g gti- 3 B e Meta analysis across all
(OGO &7 CESTE® b o P . P ey L leta analysis across af
response: OR for CR/PR 1.18 [0.99-1.41 e e o R S S Ly e R
Drug \J\wa*‘\,;\‘?&vﬁoa_ T i I P P g 3 Odds Ratie for Responsa  (all {validation
A i v uee e et @O R0 0T et e e (W N D (95% Cl) cohorts): cohorts):
= ant-CTL

e A Multivariable Predictor adding A AAeee e0e 8 ¢ o+ e o

'
= . . T™MB 1 —— Pl x10* =131
o = ]
@ =0 [ B [FE 1
= . - Clonal TMB L e p=2.0x10" ___p=2.2x10%
e CXCL9/CXCL13 expression, 9q34 loss & . " B Em P
o ;o o . < + . . |ndel TMB | —— p=16x10°  p=2.6x10"
CCND1 amplification improves TMB as : Y - : S le Wocperus | ) —m—  pssece peionor
¢ : H N = = u = Signature Tobacco §  ——— p3axio? =3
o g H EE Signature UV | —— p=12x10°  p=1.2¢107
redictor of CPI response : [« | | - . Sigrature APOBEC { | —— pea.ix100  peB.1xi0?
] fiusi] v = DAl —— pons, pen,s,
[E3] . = MUC1ENeoMy { La— p=ns. p=n.s.
Associsted » = - [ ] NeoAtg fitness (AxR) 4 Lai— p=n.s. pEns,
with CRIPR i - SERPINB3/4 ] —-— p=1.2x10" p=n.s.
3 1| | | = | DOR ile— pns. p=ns.
2 g . SCNA burden +— p=n.s. p=n.s,
- g + [ =« | Loss burden -I.— pen.s, pens,
FEN 1 © m ) — Y T8 pen.s. pen.s.
C : i ¢ m_m = - B |—m— s s
Final trained model (n=1008 samples), 3-?: 0o --= - 53] = s -- = JAK1/2 { —To— p=ns, pens.
i . 8% E PTEN 1 8 p=n.s. p=n.s.
top S Importance scores: FiLo 3 e m om x| prs pens.
+ Il =) KRAS { +—8—— pos p=n.s.
-2 £ [ H B fiiz] P53 {1 &= pens. pen.s.
& 5 [55] =) SDMTH { = pen.s, pen.s.
L ]
& 3 @ H B . - [ | B [ ] KIR3DS1 - p=ns p=n.s.
‘Ff\(a i’s,:“:;ti% =] = = | =] HLA divergence 4 —fii=— p=n.s, p=n.s.
4 \?J E + * - HLA max hel, - p=n.s, p=ns,
+CI- E . [ | HLA B44 superiype [ . pen.s, p=n.s,
o f * || [ ] ] HLA B62 superiype - pen.s, pen.s,
b H - I = [} HLA B1501 pen.s, pen.s.
g\\-‘ *3 samples + [ | Sex 4 —— p=18x10%  p=19x10¢
o exchided due  § I
é@ o ::;Uﬂ:hﬂﬂ | i = _; % £ CDBA : — p=10x10¢  p=1,0x10%
& = L '+ 1 F 3 z T inflam, GEP I—'.— p=25x10¢  p=2.5x10¢
=N | . . = . 5 & & cxXeLs ' —8— p=13:107  p=1.3x107
L= Sepiae N | . . m : 2 2 cp2r4 —— p=3.0x107  p=3.0x10°
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Lichtfield, Swanton et al. Cell, 2021



Regardless of Methodology, High Tissue TMB is associated with increased efficacy of
Checkpoint Inhibitor Monotherapy in Advanced NSCLC

WES: CM-026 NSCLC (Nivo -high TMB)

Nivolumab  Chemetherapy

N=47 N =60
100
Median PFS, mo 9.7 5.8
90 (95% C1) (5.1, NR) (42,85)

HR = 0.62 (95% CI: 0.38, 1.00)

Nivolumab

PFS, %

Chemotherapy

Months

PD-L1 +TMB

Vigh TMB,
12

Months

Carbone et al: NEJM 2017

NGS -IMPACT: Multiple Tumor Types

Patients Treated With ICI

2 — <17.55
°. —217.55
37
c
S 504
7]
T 251
4
S ,lP<.0001
0 12 24 36 48
No. at Risk Time, mo
<17.55 1,459 397 129 41 13
>1755 266 96 33 13 8
Patients Never Treated With ICI
= 100 o A <17.55
. 'L"H\___ —217.55
] 1 R
>
(7]
B 25
2
S ,|P=.3889
0 12 24 36 48
No. at Risk Time, mo
<1755 8,732 5,701 3634 2516 1,852
21755 464 275 170 17 92

Samstein et al: NatGen 2019

NGS Foundation-One: Multiple Tumor Type

Atezolizumab

— TMB < 16 mut/Mb
— TMB 2 16 mut/Mb

Progression-Free Survival (%)
o
3

— T T T T T T T T T T T T T
0 2 4 6 & 10 12 14 16 18 20 22 24 26

No. at risk Time (months)
TMBI' 16 muMb 55-’ Y ‘45 38 ly 30 m o 13 va 5 2 0
Chemotherapy
100 .

= TMB < 16 mut/Mb
— TMB 2 16 mut/Mb

o 9 @
°¢e

N oW s
bl i

Progression-Free Survival (%)
o
=

g

04
— T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26
No. at risk Time (months)
TMBz1BmutMb 111 80 50 35 20 15 12 10 7 4 3 2 1

Gandara, Legrand et al: ASCO 2018
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Analytical & Clinical Validation of Tumor Mutational Burden in Blood (bTMB) in
association with Atezolizumab efficacy in advanced NSCLC (POPLAR & OAK Trials)

Agreement Analysis
500 False negative E True positive
' bTMB Computational Methodology and Study Design : .
100 4§ [ v
+ 394 gene-based NGS assay o Y
Sequencing = :' .
N - All base substitutions with POPLAR OAK L i
20.5% allele frequency (training) (validation) ] =
Blood collection, Remove germline 2111273 583/797
plasma isolation & I hi & . . ]
cfDNA extraction oL - biomarker biomarker , L Tnenogaive  : Fase posiive
predicted driver mutations evaluable evaluable 1 0 16 o0 500
bTMB
Spearman correlation = 0.93
Progression-Free Survival - OAK
bTMB 2 16
OAK Study TC3 or IC3
Population  PFESHR(@S%CI  n4) bTMB 216 bTMB <16
—— bTMB 24 0.89(0.73,1.08) 441 (76%) — 100 a e 100 —h
—— BIMB26  0B3(067,103)  371(64%) S == Atezolizumab (n=77) i— W " Atezolizumah (n=216) o
—— BIMB28  079(062,100)  302(52%) 7 ] = Docetaxel (n=81) ru 1t " Docetaxel (n=209) -
—— BIMB210  073(056,095)  251(43%) 2 80+ + Censored g 804 ¢ + Censored
—— BIMB212  073(054,097)  211(36%) 2 | £ 10
—— BIVB:14 _ 068(050.082)  188(32%) a 7 o
[[—e— bIMB216  085(047,092)  158(27%) v 60 1 g 60 1 ‘.". N=156
—— BINB=18  065(046,095)  136(23%) . A BEP (N=29)
—— BIMB:20 061040083  105(18%) L 40+ t 404
—_ the:z  OFExIN M g N PFS HR (95% C1) 05 HR (95% Cl)
. — BMBZ24  054(032,091)  68(12%) a @ *an
* DIMB:26  051(026,085  54(9%) o 204 v 20 t
S N T 2 TR 0.64 (0.46,0.91) 0.64 (0.44, 0.93)
—4— BEP 087(073,104) 583 (100%) £ o4 £ o AR TS,
— 4= m 0.95(0.82,1.10) 850 T T T T T T T T T 11 L N N B N SN N E I N N N B
TC3 oriC3 0.62 (0.41,0.93 0.44(0.27,0.71
5 T 0246810121416182022 0246 8101214161820222426 o (0.41,053) (0.27,071)
- N Months Months bTMB 216 and
Favors atezolizumab Favors docetaxel TC3 oriC3 UL (e LI 0]

Gandara DR, et al. Nature Med 2018.



( Chemotherapy-naive, \

PD-L1-selected
(21% TC or IC; SP142)
patients with stage IV

nsq or sq NSCLC

Stratification factors
*Sex

*ECOG PS

*PD-L1 IHC expression?
«Histology

\ N =572b /

Blood TMB in IMpower110 Trial of Atezolizumab vs Platinum-based Chemotherapy

Am A
Atezolizumab

1200 mg q3w

ArmB

nsq: cisplatin/carboplatin
+ pemetrexed®

$q: cisplatin/carboplatin

+ gemcitabine?
4 0r 6 cycles

Maintenance therapy
(no crossover permitted)

Atezolizumab
1200 mg q3w

nsq:
pemetrexed
sq: best
supportive
care

SN
PD or
loss of
clinical
benefit

—
)

o
?
2

S

el

©

2
2
5

(7]

PD

bTMB was assessed by Foundation assay*

» A bTMB score of 16 is equivalent to 16 mutations/1.1 Mb, or =14.5 mutations/Mb

« PD-L1IHC (SP142 or 22C3) and bTMB identified distinct patient populations in IMpower110

bTMB = 16

1%
n =40

22C3
2 50% TPS

bTMB 216

12%
n=45

2 By Foundation Medicine. bTMB and 22C3 overlap: BEP-WT population, n = 375; bTMB and SP142 overlap:
BEP-WT population, n = 389. 1. Gandara DR, et al. Nat Med. 2018; 2. Socinski MA, et al. ESMO. 2019 [abstract 2239];
3. Hellmann MD, etal. N Engl J Med. 2018; 4. Greillier L, et al. Transl Lung Cancer Res. 2018.

SP142

Herbst et al. IMpower110 Biomarkers
https:/bit.ly/33XGN7P

TC3 oriIC3

14

TC2/3 orIC2/3 WT

HR,® 0.67 (95% CI: 0.52, 0.88); P= 0.0030%¢

Median PFS, 5.5 mo

(95% Cl: 4.4,5.7)

Median PFS, 7.2 mo
(95% ClI: 5.6, 8.7)

Progression-Free Survival (%)

T
I
|

2 H
|
|
\

0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 U 36 3B

No. at risk Months
Atezolizumab 166 128 109 86 66 43 34 25 18 13 10 8 4 4 4 2
Chemotherapy 162 127 101 57 40 23 16 11 6 § 1 1 1

Overall Survival (%)
8

No. atrisk
Atezolizumab

166 151
Chemotherapy 162 150 131 117

139 1

0S: TC2/3 or IC2/3 WT

HR,*0.72 (95% CI: 0.52, 0.99); P = 0.0416°¢

Median follow-up,
: 15.2mo (range, 0-35)
Median OS, 14.9mo |

(95% C1: 10.8,16.6) |

} Median 0S, 18.2mo
! (95% CI: 13.3, NE)

Months

28 108 92 66 54 42 30 19 17 11 7 6 5 2
95 75 67 46 32 17 9 7 6 4 3 3 3 1

PFS in the bTMB BEP-WT in IMpower110

Median PFS. m

Subgroup n (%) PES HR (95% Cl)* Atezo Chem
TC1/2/3 or IC1/2/3-WT 554 (100) — 0.77 (0.63,0.93) 5.7 55
— 0.88 (0.70,1.11) 5.5 5.4
bTMB = 10 175 (45) ——t 0.74(0.53,1.05) 55 43
=T T } 0.55(0.33,0.92) 6.8 44
bTMB > 20 56 (14) ———i 0.56 (0.30, 1.06) 6.8 5.2
bTMB < 10 214 (55) —#—  103(0.76,1.39) 55 57
bTMB < 16 302 (78) —— 1.00(0.78,1.29) 45 55
bTMB < 20 333 (86) — o 0.95(0.74,1.21) 4.9 54
02 10 2.0
Hazard Ratio

Herbst et al: ESMO 1019; Herbst et al: NEJM 2020

—
Favours Atezo (Arm A) Favours Chemo (Arm B)



Predictive Biomarkers for Checkpoint Immunotherapy (CPI)

Note: cannot be equated to a discrete variable like driver mutations (Present or Absent)
PD-L1 & TMB are dynamic & continuous variables across a context-specific range

Which Biomarker(s)? Which Analytic Algorithm for Analysis? As a Binary Variable
PD-L1 IHC Across a Continuous Ra nge TMB highest 10-20% across Tumor Types
TMB AS a Blnary Varlable =i Top 10% TMB within histology

100 7 —— Top10-20% TMB within histology
. @ —s— Bottom 80% TMB within histology
PD-L1 IHC+TMB Continuous .. o= mama s s
—— bTMB 26 083(067,1.03)  371(64%) g
PD-L1 + TMB + Other Range == no i om
BoodTmB: = on in §
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WES vs Neo-antigen Load vs Bottom 80% 1,305 586 231 85 33
g - v o Eﬁ o ?:: 0 Top10-20% 184 100 39 16 5
Optimal Cutpoints for each A Top1o% 173 o1 43 16 &
HR
Tumor_type Speciﬁc 3 Agnostic Favors atezoizumab Favors docetarel Samstein et al: NatGen 2018
Tissue vs Blood Gandara et al: NatMed 2018

What is the context? (Biomarker for which type of CPI regimen)
NSCLC (Squamous or Non-Squamous) vs SCLC
CTLA-4 vs PD-1/PD-L1 vs PD-1/PD-L1 + CTLA-4 i et

PD-1/PD-L1 + Platinum Chemotherapy — “Dilutes out predictive value

Chemotherapy likely “agnostic” to

Gandara: Lung Cancer Summit. ESMO19



TMB in CPI Monotherapy vs CPl + Chemo (or Ipi) Trials in NSCLC

KN-010

KN-042

KN-189

KN-407

CMm-227

$1400i (LungMAP)

MYSTIC

KN-042: Pembro vs Chemo: tTMB by WES

Pembro Mono

Pembro Mono

Pembro + Chemo

Pembro + Chemo

Nivo + Ipi

Nivo + Ipi

Durva + Treme

WES-tissue

WES-tissue
WES-tissue
WES-tissue
Fone-tissue
Fone-tissue

OMNI-blood

No

No

No

~ tTMB 2175 mut/exome tTMB <175 mut/exome
100 | HR 0.62 (95% CI 0.48-0.80) | 100 | HR 1.09 (95% Cl 0.88-1.36) |
90: Median (95% CI) 004 Median (95% Cl)
Pembro (n=180) 21.9 mo (17.0-26.7) Pembro (n=234) 12.0 mo (9.2-14.8)
804 Chemo (n=165)  11.6 mo (9.9-14.2) 80 Chemo (n=214) 12.3 mo (11.3-16.2) 100
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No. at Risk Time, months No. at Risk Time, months
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Herbst: ESMO 2019 ¥ o o

from Gandara: Master Lecture Series 2020

T
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:
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KN-189: Pembro+Chemo vs Chemo (Non-Squamous): tTMB by WES

TMB 2175 mut/exome (N = 134)
HR 0.64 (95% CI 0.38-1.07)

{TMB-Evaluable Population (N = 293)
HR 0.64 (95% CI, 0.46-0.88)

.
0 4 8 12 16 20 24 28 %2
Time, months
Garissino: ESMO 2019



Associations of Tumor Mutational Burden & Combination Index of
TMB + PD-L1 in Lung MAP S1400i (Nivo +/-Ipi in 2"d line Squamous)

S14001: Phase lll study:
Nivolumab + Ipilumumab

vs Nivolumab

- Arm =+ Ni Arm
1.00
Events/N Median (95% CI)
0.75 Nivolumab 122127  29(1.8-4.0)
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HR(95% Cl), p-value. 0.80(0.61-1.03), 0.09
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100%
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75% Nivolumab 105127 11.0(8.6-13.7)
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Hirsch et al: WCLC 2020;
Gettinger et al: JamaOnc 2021
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Combination Index of TMB + PD-L1

OS KM by TMB at 10 and PDL1 at 50%

OS KM by TMB at 10 and PDL1 pos/neg

o o
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Patient OS was best in patients with Combination Index
of TMB-high + PD-L1-high
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HLA-corrected TMB:

Impact of HLA-correction on TMB classification (High vs Low)

>

Sorted by TMB

1500 Response
B CR/PR
B SD/PD
Proportion of nonsynonymous mutations
1000 TMB predicted to bind only to the lost HLA alleles

HLA-corrected TMB

Tumor mutation burden
@
=
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o
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)
o
Progression-free survival
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TMB high subgroup (N =47)

Log-rank test, P = 0.007

B Sorted by HLA-corrected TMB
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£
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1.00
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0.25
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SDIPD 2
0.75 : ]
0.25
Reclassified
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0.25 0.00
0 5 10
Time to progression, months
0.0 Number at risk Number at risk
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Time to death, months
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Reclassified 10 2 0 0 0 0 Reclassified 10 6 2 1 0 0 Y
TMB  Subgroup- TMB (high — low) (high — low)
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patients
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HLA-LOH is present in ~30% of
NSCLC cases

HLA-LOH is associated with increased
somatic nonsynonomous mutations
But HLA-LOH is not associated with
increased efficacy of CPIs

HLA-corrected TMB reclassifies the TMB

score by removal of HLA-LOH effects

Shin et al: Ann Oncol 2020

Log-rank test, P=0.005
HR (95% CI) 0.54 (0.34 — 0.84)
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Determa-lO: A Predictive 27 Gene Signature for
Checkpoint Imnmunotherapy Efficacy

AAC

American Association
for Cancer Research’

FINDING CURES TOGETHER'

Immune system keeps
tumors
in check
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homeostasis

PD-L1
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—
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Cancer breaks through
Immune surveillance

HOT

Immune Fortification

CAF - COLD
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Anti-PD-(L)/PD1
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Immune Suppression
and Tumor Growth

Immune Cloaked

Seitz et al. AACR ANNUAL MEETING 2021: APRIL 10-15, 2021 AND MAY 17-21, 2021
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immune surveillance

Tumor selection /
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Targetable by 2nd
Generation Agents

(e.g. Immune stimulants,

IL-12, VEGF, TGF-B)

+/- Checkpoint Inhibitors



Applying Determa-lO to Bladder cancer
IMVigor210 — Results: Primary endpoint (OS)

Overall Survival

1.0

0.0 02 04 06 08

AAC

FINDING CURES TOGETHER

N =348, HR = 0.612, p<0.00

DetermalO
27 Gene Predictor X
Median 2 Year 0S
0OS (mos)
T Dot O Nogatee | 41% Pos le,toesrir:‘ii'f' 15.4 39.6%
DetermalO- 7.9 20.9%
Negative

10 15 20

Months

Bivariate Analysis with Various Biomarkers

n =348
s
HR = 0.66, p < 0.025 CD8 Tcell Effector Signature; HR =098, p =052
n =348
HR = 0.6, p <0.001 TCGA Uil vs IAV; HR = 1.2, p =0.18
n =347
IC PD-L1 2 1; HR = 0.85, p =0.28
HR = 0.66, p < 0.01
n =347
HR =0.72, p < 0.05 IC PD-L1 2§, HR = 0.73, p =0.06
n=272
TMB 4t Quartile (= 15Mut/mB): HR = 0.53, p < 0.005 Determa-10
HR = 0.6, p <0.002 —

Biomarker (as noted)

Hazard Ratio (95% Confidence Intervals)

Seitz et al. AACR ANNUAL MEETING 2021: APRIL 10-15, 2021 AND MAY 17-21, 2021

Comparison to Clinical Trial Endpoint:
DetermalO met Primary Endpoint of
IMVigor210 Trial (ORR > 10%):

32% ORR (24 -41% Cl); A10% p <0.001

American Association
for Cancer Research’




Pilot Study in Advanced NSCLC treated with Checkpoint Immunotherapy:
Progression free survival comparing DetermalO to PD-L1 & TMB analysis

1-ear PFS DetermalO of 71 MSCLC Fatients

HR=0.21(%5% CI0.14 to 0.8

£ p=10,004)
&
m 07
E
-
E} Dm0
A — Chesterrniaal
NSCLC (N=71) -
PFS [Days)
Percent
Marker Cases Neq. Pos. Positive 1-Year PFS PD-L1 of 62 NSCLC Patients
Determal O (-/+) 71 32 39 55% - '
PD-L1 66 19 A7 1% 1% threshold E o7
=2
T™MB 41* 17 24 59% =10 mutations/MgB ;
% s [P ] #
o —_—Pr1
o 100 200 300
PFS [Days)
1-Year PFS TMB of 39 NSCLC Patients
. HR=0.54 {55% CI0.21 10 1.33; p=0.18)
E 0.7%
2
a
B .
'Li e TR B 4
i —TMEB

PFS (Days)

DetermalO was predictive of Checkpoint Inhibitor treatment outcome (PFS), independent of
PD-L1 or TMB scores, demonstrating superiority to both biomarkers

Ranganath et al. SITC 2019



Predictive Biomarkers for Checkpoint Immunotherapy (CPI)

Note: cannot be equated to a discrete variable like driver mutations (Present or Absent)
PD-L1 & TMB are dynamic & continuous variables across a context-specific range

Which Biomarker(s)? Which Analytic Algorithm for Analysis? As a Binary Variable
PD-L1 IHC Across a Continuous Ra nge TMB highest 10-20% across Tumor Types
TMB AS a Bina ry Va riable =i Top 10% TMB within histology

100 = Top10-20% TMB within histology
. = =i Bottom 80% TMB within histology
PD-L1 IHC+TMB Continuous .. o= mama s s
—— bTMB 26 0.83(067,1.03)  371(64%) 2
PD- er Range == I el S 2 =
. B e - oo :
o] H —_—— bTMB214  068(050,092)  188(32%)
Other (STK1 1’ KEAP1 PFS in OAK trial b_vﬁ :xMuz:u uwtu:u.usa: :w:a:; P=17x107°
—y— bTMB 220 0.61(0.40,0.93) 105(18%) 0] T T T 1
TMB Assessment T e isemam s o P e *
* BB 051028085  S40%) 0. atris| ime (m.
WES vs Neo-antigen Load vs NGS v Bottom 80% 1,305 586 231 85 33
. . —— T 095(092:1|0) 850 Top10—20% 184 100 39 16 5
Optimal Cutpoints for each K — Topi0% 173 1ot 1 16 6
HR
Tumor-type specific vs Agnostic Favs szolumab Farors ocetel Samstein et al: NatGen 2018
Tissue vs Blood Gandara et al: NatMed 2018

What is the context? (Biomarker for which type of CPI regimen)
NSCLC (Squamous or Non-Squamous) vs SCLC
CTLA-4 vs PD-1/PD-L1 vs PD-1/PD-L1 + CTLA-4 i et

PD-1/PD-L1 + Platinum Chemotherapy — “Dilutes out predictive value

Chemotherapy likely “agnostic” to

Gandara: Lung Cancer Summit. ESMO19



Integration of STK11 and KEAP1 genomic alterations with TMB &
other biomarkers: Moving towards a composite panel?

Progression-free survival (%)

Group PFS
STK11WT.KEAP1WT,TMBHIGH 12.4m
STK11WT.KEAPIWT,TMBLOW 4.5m

STK1IMUT and/or KEAP1MUT,TMBHIGH 4.1m

STK11IMUT and/for KEAP1IMUT,TMBLOW 3.6m

100 - = STK11YT,KEAP1YT,TMB"

a0 = STK11"T,KEAP1"T;TMB-°W

80 == STK11"T and/or KEAP1VT; TMBH' S
] == STK11"T and/or KEAP1"WT; TMB-°W

704

60 P=0.0005, log-rank test
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Overall survival (%)

100+
90
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60
504
40
304
204
104

Group 0os
STK11WT.KEAP1WT,TMBHIGH 28.9m
STK11WT.KEAPIWT,TMBLOW 20.4m

STK1IMUT gnd/or KEAP1MUT,TIMBHIGH 10.7m

STK11MUT and/or KEAP1IMUT.TMB!OW 9.1m

P=0.03, log-rank test

Skoulidis et al: Cancer Disc 2018; ASCO 2019.



Analysis of MYSTIC trial by STK11-KEAP1 & ARID1A mutational status
(ctDNA by Guardant360)

PD-L1+ or PD-L1—

Advanced or
metastatic NSCLC
Patients with EGFR
and ALK WT
NSCLC

No prior 1:1:1

chemotherapy for
recurrent/metastatic
NSCLC
WHO/ECOG PS 0
or1

N = 1092

Stratification factors:

1. PD-L1 status

2. Histology:
squamous/nonsquamous

SOC (platinum-
based doublet

chemotherapy)
(n =364)
Carboplatin + paclitaxel
*Carboplatin/cisplatin +
gemcitabine
tcarboplatin/cisplatin +
pemetrexed

STK11 by ctDNA

0S: bTMB SUBGROUPS (EXPLORATORY ANALYSIS)
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+ STK11 & KEAP1 may be primarily prognostic & not predictive of 10 efficacy
+ ARID1A may be predictive for efficacy of Durva + Treme IO combination

Rizvi et al. JAMA Onc 2020




Analysis of ARID1A Mutations in NSCLC by plasma ctDNA
(N=33,086 NSCLC patients; N=3,115 with ARID1A mutations)

Activating KRAS mutations were KRAS mutations associated with smoking
significantly more frequent in patients with (G12C/V) and non- smoking (G12D) were
fARID1A mutations significantly more frequent in patients with

fARID1A mutations

(]

p <0.0001
30.8 p <0.0001
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= Patients ARID1A- o = Patients ARID1A+ m Patients ARID1A-

]

8

p <0.0001 p = 0.0007
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STK11linactivating alteration+ KRAS activating alteration+ N = 2,397 N =938 N=1,160

N =2,296 N = 6,684
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Plasma ctDNA in Advanced Stage NSCLC response monitoring:
Checkpoint Immunotherapy & Chemotherapy

Metrics of ctDNA
after Atezolizumab or Docetaxel
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Ongoing Unmet Need for Predictive Biomarkers of
Checkpoint Immunotherapy Efficacy
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Over 2,250 clinical trials ongoing as of January 2019 (~4,000 trials as of 1-2021)
requiring >500,000 patients
~750 trials in NSCLC

Tang: Nat RD 2018
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