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Oncogenic drivers and co-alterations collectively impact both
tumor cell-intrinsic and non-tumor cell autonomous cancer hallmark traits
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Oncogenotype and tumor cell PD-L1 expression in lung adenocarcinoma

PD-L1 Negative (N=1866)

PD-L1 Positive (N=2806)

STK11

STK11;KEAP1%T

KRAS

—
TP53 ‘

STK11;KEAP1 —— ‘

SMARCA4
Sl ©—MET
wr217—0 @ KEAPT "\ o CcD274
. KEAP1;STK11% ® ® u2aF1 °

¢ .: e ""’M e ° ow °. % oo =\

o R e PDCD1LG2
-4 -2 0 2 4
Log2 Odds Ratio

Skoulidis F et al., under review
Collaboration with Lee Albacker, FMI

% of all tumors

Tumor c2ll PD-L1 expression

p<0.0001
100
80 <
60 ¢
40 -
20
0
STK11wr STK11wr STKiIwT STK11uur
KEAPTWT  KEAPIWT  KEAPTWT  KEAP] M
N =8427 N=1027 N=5M1 N =567

@PD-L1 TPS: <1 @PD-L1 TPS: 149 ®PD-L1TPS:250



®

o

Immune Score

CD3+ /mm?

5000

g

g

g

g

Somatic mutations in STK11/LKB1 (KL) promote establishment of a
T-cell depleted and suppressive myeloid cell —enriched TIME in NSCLC
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KEAP1 inactivation is also associated with an altered NSCLC TIME
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Stk11/Lkb1 loss promotes primary resistance to PD-1/PD-L1 blockade
in immune-competent models of Kras-mutant LUAC
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STK11 and KEAP1 alterations drive inferior clinical outcomes with PD-1
axis inhibitor monotherapy in KRAS-mutant NSCLC

Skoulidis F et al., Cancer Discov, 2018
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Potential modifiers of the impact of STK11 and KEAP1 alterations
on |0 outcomes : KRAS status
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STK11 and KEAP1 alterations and clinical outcomes with first-line PCP chemolO
(platinum, pemetrexed, pembrolizumab)
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STK11 and KEAP1 alterations and clinical outcomes with 15t line chemolO
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Forest-plot for overall survival (OS)
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Reduced benefit from the addition of pembrolizumab to platinum doublet

chemotherapy in patients with STK11 and KEAP1-mutant NSCLC in
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Clinical outcomes in KRAS co-mutational subgroups in IMpower150
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- ABCP HR (95% Cl): 0.43 (0.26-0.72) 100 - ABCP HR (95% Cl): 0.6 (0.34-1.03)
ACP HR (95% Cl): 0.43 (0.25-0.74) ACP HR (95% Cl): 0.87 (0.52-1.45) 90 ABCD R B0 Ok 637 831800
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Time (months) Time (months) Time (months)
8 Wi ACP 38 30 19 13 12 11 7 6 5 4 3 0 ACP32 23 10 16 15 10 8 7 6 3 2 0 0
ABCP 46 37 35 31 28 271 256 21 20 1) B 2 0 ABCP 34 28 20 16 14 12 11 9 9 6 3 2 ABCP4Y 35 2 2 23 7 B
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West HJ et al, JITC, 2021



STK11 and KEAP1 alterations and clinical outcomes with ipi/nivo in
Part 1 of CheckMate 227

+ Stage IV or recurrent NSCLC
* No prior systemic therapy
* No sensitizing EGFR mutations or known

* No untreated ONS metastases
« ECOGPSO-1
Stratified by SQ vs NSQ

ALK alterations -

Part 1a
PD-LY
r— expression
2 1%

................

NIVO + IPI®
n«3%

Part 1b
PD-L1

expression

NIVO + IPb
n 187
Cheme* B
n=186

<1%
N = 550

Median PFS, mo

NIVO* + chemo*
n«177

All randomized
(PO-L1 2 1% and < 1%)

NIVO + IPI*
n«=583
’ Chemo* '
n=583

PD-L1 <1% : 29%
PD-L121% : 71%
PD-L1250%: 37%
TMB210Mut/Mb : 40%
TMB<10Mut/Mb : 60%

KEAP1MUT(N=38)
Ipi/Nivo: mOS 24.4m
Chemo: mOS 8.9m

4-y PFS rate, % | Unstratified
Subgroup, n® NIVO + IPI| Chemo | NIVO +IPI| Chemo HR Unstratified HR (95% C1)
NSQ (n = 419, 419) 14 3 5.2 5.6 0.82 -
Mut-eval (n = 238, 237) 14 3 5.6 5.6 0.76 —— |
KRAS-WT (n = 150, 162) 19 6 5.6 5.6 0.75 —0—
KRAS-mut (n = 88, 75) 17 2 5.4 5.8 0.78 —
TPS3-WT (n = 111, 106) 10 y 5.4 5.6 0.88 —.-'—
TPS3-mut (n = 127, 131) 24 7 5.8 6.6 0.69 —_—
STK11-WT (n = 199, 198) 19 b 8.1 6.1 0.72 —— :
STK11-mut (n = 39, 39) 13 0 2.8 4.3 1.04 _.°_
KEAPT-WT (n = 218, 219) 16 6 5.5 5.8 0.83 —
KEAP1-mut (n = 20, 18) 41 0 1.1 2.9 0.25 —— '

Ramalingam S et al., ESMO Immuno-Oncology Congress,2021
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No, at rink
3

6 12 18 24 30 36 42 48 54 60

18

STK11-WT
NIVO + IPI  Chemo
(Na=d99) (n=198)
Median 0S,* mo 21.2 18.5
HR (95% C1) N9 (0.59-0.94)

24 30 36 42 48 54 60

' 1| \—\_I\ '1 9% 19.% NIVO + IPI
19%I% l \ hoo
|

Months
78 17 04 [/
STK11-mut
NIVO + IPI Chemo
(QedQ) (n=39)
Median 0S,* mo 10.8 11.2
HR (95% C1) e (0.481.27)

oemo

13% 3

™

Months
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Clinical outcomes with the CheckMate 9LA regimen in STK11-mutant

A.

Key eligibility criteria

n=3%]

NIVO 360 mg Q3W + IPI 1 mg/kg Q6W

« Stage IV or recurrent NSCLC -
+ No prior systemic therapy | \ _ 749 * Until disease
+ No known sensitizing Chemo? Q3W (2 cycles) progression,
EGFR mutations or unacceptable
ALK alterations toxicity,
» ECOGPS -t ; or for 2 years
Stratified by ‘ Chemo? Q3W (4 cycles) for immunotherapy
PD-L1b (< 1% vs > 1%) PP with optional pemetrexed maintenance (NSQ)
sex, and histology (SQ vs NSQ)
Primary endpoint Secondary endpoints Exploratory endpoint
+ 05 + PFS by BICRe + Efficacy by oncogenic driver
+ ORR by BICRe mutation status (KRAS, TP53,
+ Efficacy by tumor PD-L1 expression STK11, KEAPT)

Database lock: February 15, 2022; minimum/median follow-up for 0S: 36.1/42.6 months.

Reprinted from Lancet Oncology, 22, Paz-Ares L, et al, First-line nivolumab plus ipilimumab combined with two cycles of chemotherapy in patients with non-small-cell lung cancer (CheckMate 9LA): an international,
randomised, open-label, phase 3 trial, 198-211, Copyright 2021, with permission from Elsevier.

*NCT03215706; *Determined by the PD-L1 IHC 28-8 pharmDx assay (Dako); ¢Patients unevaluable for PD-L1 were stratified to PD-L1 « 1% and capped to 10% of all randomized patients; ¥NSQ: pemetrexed + cisplatin or
carboplatin; SQ: paclitaxel + carboplatin; *Hierarchically statistically tested.

1, Paz-Ares L, et al. Lancet Oncol 2021;22:198-211; 2. Reck M, et al, ESMO Open 2021;6:100273,

tion evaluable2.®
313 (64% of NSQ)

KRAS¢

61%

i | mut

wt

STK11 KEAP1

90%

Paz-Ares L et al., ASCO, 2022

NSCLC

STK11-mut

100 1 NIVO + IPI + chemo Chemo
(n = 50) (n= 36)
801 Median 05, months 13.8 10.7
HR (95% CI) 0.79 (0.48-1.28)
= 54% :
)
g :
404 44%°
1 30% Mivo + 1PI + chemo
201 : 25% + o
: 64 25% ; Lo
' ' : Chemo
0 pre—r——————— e p—— Y r——
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 N
No, at risk Months
0 44 3B 32 27 U M 19 15 15 15 15 15 12 5 S 1 0
100 1 NIVO + IPl + chemo Chemo
(n=116) (n=111)
801 65% Median 0S," months 17.8 13.9
HR (95% CI) 0.90 (0.67-1.22)
60 4
g Sl 39%
o 40 E
s 36%: 28% NIVO + IPl + chemo
20 1 H . =
' ' ‘ Chemo
0 L] L ; L L L I: ' L ': L)
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 5
No. at risk Months
16 107 99 83 75 64 S7 49 45 & 38 34 R 19 7 3 1

KRAS-mut

100 NIVO + IPI + chemo Chemo
(n=61) (n=61)
80 Median 05, months 19.2 13.5
62% HR (95% ) 0.72 (0.48-1.08)
— 601
*
3 ‘)4:1:: 41%
A : 30% NIVO + IPI + chemo
20 E E .
E E E Chemo
0 Y el Y b Y - Y Y Y Y \
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
No. at risk Months
61 56 5S4 & 18 31 29 5 3 13 A R AN 4 1
100 NIVO + IPI + chemo Chemo
(n = 105) (n = 86)
80+ Median 05, months 15.6 12.7
61% HR (95% CI) 1.00 (0.72-1.39)
_ 601
Z
8 22%:
401 X
201 . ' H
. ' 28%:
: ' : NIVO + IPl + chemo
0 ; yeemnem— Y e — . Y Y Y Y \
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51

Months

a 3 30 29 1 & 4 1

« Similar trend of OS benefit was seen with NIVO + Pl + chemo vs chemo in KRAS G12C-mut (n = 50) and KEAP7-mut (n = 32) subgroups

Database lock: February 15, 2022; minimum follow-up: 36.1 months.

*95% Cl, 11.9-25.5 (NIVO + IPI + chemo) and 10.0-19.1 (chemo); ¥95% ClI, 12.3-19.9 (NIVO + IPl + chemo) and 9.5-17.0 (chemo); <95% Cl, 12.6-22.7 (NIVO + IPI + chemo) and 9.5-15.4 (chemo); 995% ClI, 10.4-22.9
(NIVO + IPl + chemo) and 9.5-23.3 (chemo); ¢95% Cl, 8.6-22.7 (NIVO + IPl + chemo) and 5.4-14.9 (chemo); 195% Cl, 13.2-22.8 (NIVO + IP| + chemo) and 10.6-17.4 (chemo).



POSEIDON Study of Durvalumab+-Tremelimumab+Chemo
for the 1% line Treatment of Metastatic NSCLC

A.

Stage IV NSCLC
N=1013 (randomised)
* EGFRIALKwt

+ ECOGPSO0or1

+ Treatment-naive for
metastatic disease

« Tumour biopsy*and baseline
plasma sample (for ctDNA)

T+D+CT!
q3w4 cycles

T (week 16 only)
+ D qdwuntil PD

D+CT?t

q3w4 cycles D q4w until PD

Stratification factors

+ PD-L1 expression
(TC250% vs <50%)

+ Histology (NSQ vs SQ)

+ Disease stage (IVAvs IVB)

Platinum-based CTf

q3wup to 6 cycles

* Durvalumab 1500mg  limited-course tremelimumab 75mg + CT q3w for 4 cycles
— One additional dose of tremelimumab post-CT (week 16; 5" dose)

* Followed by durvalumab q4w maintenance until PD, and optional pemetrexed q4w$

Primary endpoints
D+CTvs CT:

+ PFS!
+ 08

Key secondary endpoints
T+D+CTvs CT:

* PFS*

+0S

Peters S et al.,, WCLC, 2022

B.

Mutation-Evaluable Population?
(n=612; 96% of randomized patients with NSQ histology)

KEAP1MUT
n=37 (6%)

KRASMUT
n=182 (30%)

STK11MUT
n=87 (14%)



PFS and ORR with the POSEIDON regimen (D+T+chemo) in
STK11-mutant NSCLC

T+D+CT D+CT CT
Events, n/N 22131 27/34 17/22
mPF S, mo (95% CI) 6.4 (4.7-13.8) 29(1.4-47) 4.6 (2.9-6.4)

HR* (95% ClI)

0.47 (0.23-093) 1.02(0.55-1.93) -

1.0 7

0.8 4

0.6 4

04 4

Probability of PFS

0.2 1

24.9%
0.0% : :

0.0

No. at risk
T+D+CT 31
D+CT 34
CT 22

17
14

6 9 12 15 18 21 24
Time from randomisation (months)

16 13 7 3 3 1 0

oD,
ON

B.

Change from baseline in target lesion size (%)

@ New lesion BOR: ® PD SD PR e CR

o R ORR 45.2% (27.3-64.0)

40 - mDoR 13.6 mo (5.1-NE)
20 .

0-
—20 -
-40
—60

-80
-100

80 1

1 T T T I 1

60 - ORR 29.4% (15.1-47.5)
40 - mDoR 12.7 mo (1.6-NE)

201 bz

20 e -
~40 —
_60 -

-80
-100

n=29f .
1 ]

g0qcT ORR 27.3% (10.7-50.2)

40 4 mDoR 3.3 mo (2.8-NE)

20 ’ .
0---— = —

* - »

=
20 = *
—40 - .

_60 -
807 =00t
T T

-100

CT e oo

1 I 1 | T I T 1 ] 1
0 6 12 20 28 36 44 52 60 68 76 84 92 100
Time (weeks)

T eoeoo—o

D

A 4

Schedule of treatment

Peters S et al., WCLC, 2022



STK11m
T+D+CT D+CT
Events, n/N 24/31 29/34

mOS, mo (95% ClI)
HR* (95% CI)

15.0 (8.2-23.8) 6.9 (3.6-12.9)
0.56 (0.30-1.03) 1.03 (0.59-1.84)

10.7 (6.0-14.9)

1.0

0.8 4

0.6 -

0.4 -

Probability of OS

0.2 1

4.5% [+
T

4

0.0

No. at risk

T+D+CT 31
D+CT 34
CT 22

D

NN N
N YO

1
9 12 15 18 21 24 27 30 33 36 39 42 45

Time from randomisation (months)

21 18 15 1% 11 10 9 9 7
14 12 9 9 7 7 5 5 4
13 10 6 5 4

O N
O -
o —
OO O

OS with the POSEIDON regimen (D+T+chemo) in STK11-mutant NSCLC

STK11wt
T+D+CT D+CT CT
Events, n/N 118177 123/169 141/179

mOS, mo (95% Cl)
HR* (95% Cl)

17.2(14.9-22.1) 17.1(13.3-22.3) 13.4(11.5-17.5)
0.73 (0.57-0.93) 0.81(0.64-1.04) -

1.0

0.8

0.6 1

0.4

Probability of OS

0.2

42.8%
38.1%

0.0
0

No. at risk

T+D+CT 177 1

140 120 107 100 85 79 74 65 60 40 25
D+CT 169 155 130 114 100 87 79 73 63 56 52 33 23
CT 179 154 131 116 97 80 71 60 52 45 37 29 15

1 1 1 1 1 1 1 1 I 1

I
6 9 12 15 18 21 24 27 30 33 36 39 42 45

Time from randomisation (months)

COO
NN SN )|
oo o

Peters S et al., WCLC, 2022



OS and ORR with the POSEIDON regimen (D+T+chemo) in
KEAP1-mutant NSCLC

KEAP1m
T+D+CT D+CT CT
Events, n/N 16/22 19/23 6/6
mOS, mo (95% Cl) 13.7 (7.2-26.5) 8.1(4.0-12.9) 8.7 (5.1-NE)
HR* (95% CI) 0.43 (0.16-1.25) 0.77 (0.31-2.15) -
1.0
0.8
2]
(@)
po—
© 0.6
>
=
§ 04 - 35.0°
4
= 19.3%
0.2 1 1 |
0.0%
OO 1 1 1 1 I I || - I 1 1 I | || 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Time from randomisation (months)
No. atrisk
DCT 22 19 17 15 11 11 9 7 7 6 6 3 2 1 1 0
PDCT 23 19 43 10 4 60 5 4 4 4 3 1 0 0 O
Er'6 ‘6 4 3 2 0 O 0. 00 O 0 0 0 0 0

HR (95% CI) vs CT in NSQ KEAP1m was 0.33 (0.10-1.15) with T+D+CT and 0.67 (0.23-2.17) with D+CT

B.

Change from baseline in target lesion size (%)

€ New lesion BOR: ® PD SD PR e CR

ORR 45.5% (24.4-67.8)
mDoR 16.4 mo (3.4-NE)

80 T+D+CT
60
40 - * ¢
204
0_ d;.:—’
_20— .
-40 - -
60 .
—80

—100 T I L T I 1 I Ll T L) T I 1

801 ORR 21.7% (7.5-43.7)

60 -
40 - mDoR NR (NE-NE)
20 -

_28: \“\:‘.0 * . » *
—40
—60 -
-80

_100 1 ] 1 1 I 1 I 1 I 1 1 1 1

801 ORR 33.3% (4.3-77.7)

60 -
404 mDoR 4.6 mo (3.3-NE)
20
0 -
_20 -
—40 -
_60 -
-80 -
-100

n_.GIT 1 1 1 I 1 1 1 | 1 1 I 1
0 6 12 20 28 36 44 52 60 68 76 84 92 100

CT eoee-0e Time (weeks)

T eoeoo—
DH—.—.—O—.—O—.—.—.—.—H—Q—.—H—.—Q—.—.—H—H—O—H

Schedule of treatment

Peters S et al., WCLC, 2022



PFS and ORR with the POSEIDON regimen (D+T+chemo) in
KRAS-mutant NSCLC (4-year update)

PFS
T+D+CT D+CT CT
1.0 Events, n/N 34/60 48/69 34/53
mPFS, mo (95% Cl) 8.5(6.0-NE) 6.4(46-86) 4.7(44-65)
0.8 - HR? (95% Cl) 0.57 (0.3-0.92) 0.82(0.5-1.29) -
w
o
S 0.6
£
= 40.0%
§ 0.4 - t——t—H—+—H |
o Ik:32.2 Yo
o . FH— : '
- Ul ' lIll Il II ' !
0.2 2000/0 T T Ll L
i
1
00 1 1 1 : 1 1 1 1
0 3 6 9 12 15 18 21 24
Time from randomization (months)
No. at risk
T+D+CT 60 46 36 25 14 10 4 1 0
D+CT 69 48 36 23 13 9 3 1 0
CT 53 29 18 9 7 4 0 0 0

B.

Change from baseline in target lesion size (%)

80
60
40 +
20 1
0-
—20 A
—40
—60 1

T+D+CT

-804 _

-100

80
60 +
40 H
20 A

0- Y
_20_ S5 ._-% — -

& New lesion BOR: e PD SD PR eCR

ORR 55.0% (41.6-67.9)
mDoR NR (7.9-NE)

T L} L} L] 1

ORR 43.3% (31.2-56.0)
mDoR 12.5 mo (7.6-NE)

404 ¢ .

-60

-80
~100

80 CT

60
40

20' » *

0

. ORR 21.2% (11.1-34.7)
mDoR 5.4 mo (3.3-NE)

20 Vet
—40 :

-60

-80
-100

n=46°
L] I I
0 6 12 20

CT oo

T o—mi—mi———

D

L] 1 1 1 1 I Ll L] 1
28 36 44 52 60 68 76 84 92 10
Time (weeks)

A 4

Schedule of treatment

Johnson ML et al., ESMO, 2022



OS with the POSEIDON regimen (D+T+chemo) in KRAS-mutant and
wild-type NSCLC (4-year update)

KRASmM
T+D+CT D+CT
Events, /N 41760 53/69 45/53

mOS, months (95% Cl) 25.7 (9.9-36.7)

HR* (95% Cl)

12.6 (7.5-16.9)

0.55 (0.36-0.85)  0.78 (0.52-1.16)

10.4 (7.5-13.6)

1.0 1

0.8

0.6

0.4+

Probability of OS

0.2 4

0.0

25.6% 1
15.8% :

10.8% :

0

No. at risk
T+D+CT 60
D+CT 69
CT 53

46
47
37

1 1
12 18 24 30 36 42 48
Time from randomisation (months)

36 31 31 26 24 21 12
35 25 21 20 18 16 9
21 16 13 9 7 6 2

60

[e> N )

KRASwt
T+D+CT D+CT CT
Events, n/N 113/148 107/134 127/148
mOS, months (95% Cl) 17.1 (13.4-20.1) 17.1 (12.3-22.6) 14.4 (12.6-18.3)
HR* (95% Cl) 0.78 (0.60-1.00)  0.83 (0.64—1.08) -
1.0-
0.8 -
(7))
(o]
© 0.6+
2
e
3 047 27.1%
S 23.7%
o 28.0% 1
0.2+ I
|
1 1 10.0% 1
00 L L] L] : L : L] : L] |
0 6 12 18 24 30 36 42 48 54 60
Time from randomisation (months)
No. at risk
T+D+CT 148 118 89 69 53 43 39 34 12 2 0
D+CT 134 101 77 63 49 37 30 24 11 3 0
CT 148 110 86 60 39 28 25 16 7 4 0

Johnson ML et al., ESMO, 2022



Tumor volume (mm 3)
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Sensitivity of KrasMVUT;Stk117/-lung adenocarcinomas to dual
anti-PD-1/anti-CTLA-4 ICB is recapitulated in syngeneic models

KL2 (Kras®12C;Stk117)
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Skoulidis F et al., under review



Conclusions

Co-mutations in key tumor suppressor genes — most prominently STK11 and KEAP1 shape the immune contexture of ns-NSCLC.

STK11 and KEAP1 alterations frequently co-occur (and are both enriched in KRAS-mutant NSCLC) and loss of both TSGs promotes
lung oncogenesis. However, their inactivation imparts both overlapping as well as distinct effects on the TIME.

Only STK11 alterations are associated with lack of/low PD-L1 expression on tumor cells.

Somatic mutations in KEAP1 and/or STK11 identify difficult to treat subgroups of patients with mNSCLC that exhibit poor clinical
outcomes with PD-(L)1 inhibitor — based chemo-immunotherapy (such as the KEYNOTE-189 regimen) or PD-(L)1 monotherapy,
especially in patients harboring KRAS-mutant NSCLC.

Loss of KEAP1 and/or STK11 may impart selective sensitivity to dual immune checkpoint blockade with anti-PD-(L)1+ anti-CTLA-4.

Chemo-IO regimens that incorporate anti-CTLA-4 in addition to anti-PD-(L)1 (such as 9LA and POSEIDON) may represent a preferred
approach in STK11 and/or KEAP1-mutated NSCLC with good PS. Data from POSEIDON appear the most robust to date in this patient
population.

A randomized controlled clinical trial (TRITON) (POSEIDON regimen vs KEYNOTE 189) in patients with previously untreated
metastatic NSCLC with STK11, KEAP1 or KRAS alterations is under development to confirm findings from POSEIDON.

STK11, KEAP1 represent emerging biomarkers for selection of first-line regimens in advanced NSCLC.

A number of novel therapeutic strategies to induce/re-invigorate effective anti-tumor immunity in STK11 and/or KEAP1-mutant
NSCLC are currently in development.
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