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STK11 alterations represent the most prevalent genomic driver of the
cold TIME in ns-NSCLC
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Mechanisms of STK11 and KEAP1 loss-mediated immune escape

Kitajima S et al., Cancer Discovery, 2018 Deng J et al, Nat Cancer, 2021

Koyama S et al., Cancer Research, 2016
Romero et al, Nat Med, 2017

: [
: " | " . " | :
Recruitment of MDSCs | Repression of STING | Impaired antigen presentation | | Metabolically adverse TME
l DFCI #K01 DFCI #K02 | _ 3 5 3 |
CD8 T cells CD4 T cells | KRAS.LKB1 KRAS:p53 | s § % % g g ; 3 ¢ 3 & w |
SRR, 4 [3 & . -~ s 5 1l -
4009 8009 e : I | _Jonnn A ﬁ n iR ;1 s S | gl g . it tia
300 2 600 E 9 I 3 2. ¢, 8 ; | : SO NS e
E - ; ) 5 Iy r:'c A v“‘ ) kv:ﬁc:l» '4;:' el
200 2 400 lfg ' 5 7 l g B - ﬂ A A H : “ W W l ’\(’..5“ . . .o'.o
8 »x | | : | "‘,».A"; Sy i
W O | I d | e oA
0 0 ,
K KL K KL Kk | | | ‘&.\ r P L S & g o |
| | SIS ELLCELSL S |
. P=02 | H1944 H2122 H1365 omso A4 pac I I ottt with /SSRN,
3 I SPELLE o ve o ver l |
S 1504 ® " | so["m—= ] - OAdT - AST - AT - AT : Qian et al., Cancer Cell, 2023
'g I — p-Y&ﬂl - -- ‘1 -l Pe216E10 :
° 1001 I usi| @ w TEKCY o o o | | 20, EBEB oo
§ o b-kﬁﬂ;.--—- —m | Floc..og Bandos pozses — KP | c 50 *k
g 50 | pIRFS| . -] | %‘15 8; 0964 Fe0243 KPIFNy 10ngiml | % ﬁ“ -
8 o | mﬂ[-—------] | 510 ?E :.,“3 W 'ﬂ"a = KP IFNy 100ng/ml | g g
g 0T . T I psTani| = | g R T B | 2 3100
c | 5 e g3 83 of NY wm KLIFNy10ngmi So i
B e’b@b \(’o‘b ‘,\'b \So'b :\'b Lxml —_—— -—I | O NW P o | E E
0(‘\‘ N Qo \ Qo : t‘-Ad'\f--.-—-!l | | g = 0-
! ! 12712
w 2w I | I KP KPK
l |
. |
I |
|




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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STK11 alterations and NRF2 activation are associated with worse clinical
outcomes with either atezolizumab or docetaxel in the OAK Phase 3 clinical RCT
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STK11 and KEAP1 alterations and clinical outcomes with first-line PCP chemolO
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STK11 and KEAP1 alterations and clinical outcomes with 15t line chemolO

Forest-plot for progression-free survival (PFS)

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 KEYNOTE-189
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Clinical outcomes in KRAS co-mutational subgroups in IMpowerl50

mKRAS, STK11-WT and KEAP1-WT
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Deconvoluting the impact of STK11 and KEAP1 alterations on clinical
outcomes with systemic therapies
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STK11 predominantly impacts ICB outcomes with single agent anti-PD-(L)1 whereas KEAP1 alterations drive marked resistance
to platinum chemo




STK11 and KEAP1 alterations represent putative mechanisms of
acquired resistance to PD-1 axis immunotherapy
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STK11 and KEAP1 alterations and clinical outcomes with ipi/nivo in
Part 1 of CheckMate 227

A. B.

NIVO + IPIP &'II
Part 1 n =39 o/ . 1) 100 H o ch
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ALK alterations = [T TTT"T-To---==s=oo = ? 48%
+ No untreated CNS metastases NIVO + IPIP Ch_emrf TM BZ 10 M Ut/M b . 40% [V
- ECOG PS 0-1 Part 1b LT nees © 40 34% Nivo + IPI
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Clinical outcomes with the CheckMate 9LA regimen in STK11MYT NSCLC

A.

C.
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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, NIVO + 1Pl + chemo 50 44 38 32 27 24 21 19 15 15 15 15 15 12 3 5 i 0
randomised, open-label, phase 3 trial, 198-211, Copyright 2021, with permission from Elsevier, Chemo 36 28 24 2 6 2 12 9 9 8 8 8 6 6 2 1 ]
*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-AresL, et al. Lancet Oncol 2021;22:198-211; 2. Reck M, et al, ESMO Open 2021;6:100273.
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+ Similar trend of OS benefit was seen with NIVO + IPl + 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.
295% Cl, 11.9-25.5 (NIVO + IPI + chemo) and 10.0-19.1 (chemo); ¥95% CI, 12.3-19.9 (NIVO + IP1 + chemo) and 9.5-17.0 (chemo); <95% CI, 12.6-22.7 (NIVO + IPI + chemo) and 9.5-15.4 (chemo); 995% Cl, 10.4-22.9 {
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POSEIDON Study of Durvalumab+-Tremelimumab+Chemo
for the 15t line Treatment of Metastatic NSCLC

A. B.
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n=87 (14%)

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

Peters S et al., WCLC, 2022



PFS and ORR with the POSEIDON regimen (D+T+chemo) in
STK11 and/or KEAP1-mutant NSCLC

A. B.
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OS with the POSEIDON regimen (D+T+chemo) in
STK11 and/or KEAP1-mutant NSCLC
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OS in 15t line (chemo)-10 trials in patients with STK11 and/or KEAP1-

mutated nsNSCLC

update
N >4 e 86 53

I~
§ Pembrolizumab+ CT Nivolumab+ipilimumab Nivolumab+ipilimumab+CT Durxfalumab
~ Treatment +tremelimumab+CT
~ vs CT vs CT vs CT
E vs CT
(% 0S HR (95% Cl) 0.75 (0.37-1.50) 0.78 (0.48-1.27) 0.79 (0.48-1.28) 0.57 (0.32-1.04)
OS median (m) 17.0vs 8.0 10.8 vs 11.2 13.8 vs 10.7 15.0 vs 10.7
3y OS rate Not reported 19% 30% 25.8%
| KEYNOTE-189 CheckMate 227 CheckMate 9LA POSEIDON
N 68 38 32 51*
3 I b
%.. Pembrolizumab+ CT Nivolumab+ipilimumab Nivolumab+ipilimumab+CT Dun::a uma
Q. Treatment +tremelimumab+CT
< vs CT vs CT vs CT
§ vs CT
OS HR (95% Cl) 0.81 (0.44-1.49) 0.31 (0.14-0.70) 0.51 (0.24-1.08) 0.43 (0.16-1.25)
OS median (m) 13.0vs 9.0 24.4vs 8.9 13.2vs 5.0 13.7 vs 8.7

Shown for indicative purposes. Not intended for direct trial-to-trial comparisons.

*includes pts with SCC



Head to head comparison of KEYNOTE 189 and POSEIDON in patients
with advanced nsNSCLC and STK11 and/or KEAP1 and/or KRAS
mutations: the TRITON phase llIB RCT

Study Population

+ N=280 Tremelimumab +

* Metastatic non-squamous platinum/pemetrexed
NSCLC with STK11
mutations and/or KEAP1
mutations and/or KRAS — —
mutations * (per local NGS
testing)

* No prior systemic treatment
for metastatic disease

» No EGFR mutations or ALK
alterations

« ECOGPSOor1l

Durvalumab +

Durvalumab + (Tremelimumab in Dual Primary Endpoints

Cycle 6 only) + e OSiInITT
pemetrexed + 0Sin STK11m & KEAP1m

Maintenance until PD,
Treat for 4 cycles unacceptable side effects or
withdrawal of consent

NCT06008093. Open and enrolling. Primary completion date Aug 17, 2027
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In vivo CRISPR/Cas9 screens identify selective sensitivity of KEAP1-
deficient Kras-mutant lung adenocarcinoma to dual ICB
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Sensitivity of KrasMVT;Stk117-and/or Keap1”- LUAD to dual
aPD-(L)1/aCTLA-4 ICB is recapitulated in syngeneic models
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Detailed interrogation of the STK11MUT or KEAP1MYT TIME reveals increased
myeloid/CD8+ ratio and relative retention of CD4+ effector cells
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te immune cells and engages CD4+ effector

T cells in STK11 and/or KEAP1-deficient KRAS-mutant NSCLC models
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The efficacy of dual ICB in STK11 and/or KEAP1-deficient NSCLC
models is dependent on both CD8+ and CD4+ TILs
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The efficacy of dual ICB in STK11 and/or KEAP1-deficient NSCLC
models is partially dependent on myeloid cell subsets
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Patients harboring NSCLC with KEAP1 co-alterations exhibit inferior

PFS and OS with sotorasib and adagrasib
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STK11 alterations without concurrent KEAP1 mutations do not appear
to impact clinical outcomes with sotorasib and adagrasib
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Conclusions

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.

Both prognostic and predictive effects are likely in operation. The adverse impact of STK11 alterations on clinical outcomes is
most notable with regimens that include single agent ICB with anti-PD-(L)1 inhibitors.

Loss of STK11 and/or KEAP1 establishes an adverse TIME characterized by (a) increased myeloid to CD8+ T cell ratio and (b)
profound depletion of CD8+ T cells but relative retention of CD4+ effector cell subsets.

Preclinical models of KRAS-mutant NSCLC with STK11 and/or KEAP1 inactivation exhibit selective sensitivity to dual ICB.

Mechanistically, dual ICB : (a) reprograms myeloid cells towards tumoricidal phenotypes and (b) engaged CD4+ effector
subsets, including T,,1 cells. Myeloid cells as well as CD4+ as well as CD8+ T cells are critical for the anti-tumor efficacy of dual
ICB.

Chemo-10 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 KEAPI1-mutated NSCLC with good PS. Data from POSEIDON appear the most robust to
date in this patient population.

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

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 ongoing to confirm findings from POSEIDON
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