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Origin of Thyroid Cancers

C-cells

pithelial follicular cells

(neuroendocrine cells

th lobuli
(thyroglobulin) Calcitonin & CEA)

Differentiated
thyroid cancer

— BRAF, RAS mutation; RET,
NTRK1&3, ALK 18

RAS, RAS (rare), PPARg fusions
ROS1 fusions PPAR( fusions Often no mutations found

Poorly differentiated (PDTC)

Same driver mutation
as parent cell +
additional mutations

De novo

ATC (Undifferentiated)

PTC=papillary thyroid cancer; FTC=follicular thyroid carcep; HTCzHute; 2ol thywaid cangey RRTC pamily aiffareptiated thyreid sanges; ATC=anaplastic thyroid cancer; MTC=medullary thyroid cancer



Mutat

ons along the spectrum of thyroid cancer

Benign
neoplasms

Normal
thyroid
follicular
epithelinum

.-‘.ll.i"lllll'll:i.‘\'.
Goitres,
Hyperplastic
Nodules
(RAS)

Normal
thyroid
parafollicular
epithelinm

Protected with free version of Watermarkly. Full version doesn't put this mark.

Well
differentiated
tumours

BRAF, RET, ALK

Sfusions

— PTC
(BRAF-like)

RAS

PAX-PPAR y
Sfusions
— PTC

(R4S like)

RAS, PAXS-PPARy

fusions
= FIC

RAS, RET
— MTC

Poorly
differentiated
fumours

TERT, TP53
CDEN2AZE
PIK3CA, PTEN,
AKT

— Aggressive

PTC

TERT, TP33
PTEN, GNAS
RET
* Ageressive

FIC

Undifferentiated

lumours

TP33, AKT
CDEN24A2B
PIE3CA, ARID2
PTEN, NF1
REI, KIT
MMR

B > ATC

*The driver mutations in the well-
differentiated tumors are
retained in poorly and
undifferentiated

*Acquisition of late event
mutations

Singh et al, Cells, 2021



Stepwise molecular pathogenesis of thyroid cancers
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TERT promoter

59%

TP53

11%

PIKICA-AKT-mTOR

. . Protected with free version of Watermarkly. Full version doesn't put this mark.
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Signaling Pathways and Drug Targets in DTC & ATC

Receptor Tyrosine Kinase (RTK)
VEGFR1-3, RET, FGFR1-3

In ATC, we currently use 3
classes of targeted therapy:

RET fusions:
LOXO-292

BLU-667 | * Anti-angiogenic therapy

RXDX-105
NTRK fusions:
entrectinib
larotrectinib

LO%0-195 @S AF & * Genetic mutation/fusion-

A.LK :u_s;ons: o A Vi SR ]
crizotini = ]

ceritinib I\"'---h_ encorafenib d r I Ve n t h e ra py
entrectinib

trametinib
selumetinib

[ J
T el Immunotherapy

temsirolimus L | mTﬂB’ = ' Binimetinib
MLNO128 '

}

Growth, Survival, Invasion

Adapted Cabanillas et al, F1000 Rewewsro}%cf%d with free version of Watermarkly. Full version doesn't put this mark.
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Tumor Mutation Burden in ATC is Low

1,000

n=22 20

52 134 26

23 81 227 9N

57 121

13

63

214

11 394 219 20 49 181 76 88 35 335 179 121

Ll

L ™

v

T ——

. .'“‘h.-. -

"'H
- ‘"ﬁ\

-

H-
L] iﬁhh- -

Rhabdoid tumour

AML

Ewing sarcoma
Medulloblastoma

Carcinoid
Prostate

MNeuroblastoma

Low-grade glioma

Pancreas

Multiple myeloma

Kidney clear cell

o
|

Low High

Tumors with significant numbers of mutations resulting in altered proteins
(neo-antigens) may respond more effectively to immunotherapies.

TMB in ATC is usually low (<5 Mut/Mb) although some are intermediate; rare to find high TMB in ATC
Protected with free version of Watermarkly. Full version doesn't FI’.HWPE’\E@Q?GI Nature 2013




Higher mutation burden in PDTC confers poor prognosis

B. Poorly differentiated thyroid cancers (PDTC)

PDTC =78 Below median Median (24) Above median(28) p value
(26)
Age () 47+15 58415 64+15 <0.001 Kaplan-Meier. Mutation burden in PDTCs
Gender (*F) f3% a8 b U314
Family history TC[%yes) 12% 0% 7% 0.452

Tumor size
£4 b4% 29% |—|

=4 36% 43% 7 1%
Pathology staging |

T1/T2 17% 4%
T3/T4 83% 85%
Nx/NO 54% 45%
Nla/N1b 46% 55%
MO 73% 54%
M1 8% 29%
Wi TO% 7%

RAI

No 19% 29% i
Yes 73% 63%

RAI Uptake Log-rank p=0.014
No uptake 8% 4% 0% _

Thyroid bed 38% 29% 21% T3 T T T T =
Outcide thyroid hed 27% 294 0% 0 1000 2000 3000 4000 5000

analysis time
Owverall survival (died) 19% 259 465 Y
Overall survival time (days¥SD)  2242+1332 2181+1406 1469+1158 ‘

Below median Median

Survival analysis: HR [95%CI) HR:2.03 (1.19-3.47)
Above median

Log rank

* Mutation burden was greater in older patients and associated
with tumor size, presence-efdistantsmaetastasis, and overall, oo




Genomic Hallmarks of Advanced Thyroid Cancers

Poorly Differentiated
Thyroid Cancers

PI3K, AKT, and
mTOR pathways

‘v RAS and EIFIAX

* Driver mutations along MAPK and PI3K | —r
pathways are retained e and TERT

Cancers

* Acquisition of late event mutations
e P53, TERT promoter -

* SWI/SNF complexes
* Mismatch repair (MSH2, MSH6, MLH1) /-

* Cell cycle gene alterations (CDKN2A, s —
CDKN2B, CCNE1) \

P53

TERT
>70%

7 % TP53 >70% BRAF, RAS’
* Tumor immune evasion genes s e o

SWI/SNF

~40% .
complex

| PI3K, AKT, and

{350
| mTOR pathways e

Histone
| methyltransferases |

Fagin JA, Wells SA, NEJM, 2016  Protected with free version o



Not tested
Wild Type

Fusion/Rearrangement

NGS Panel Study of 196 ATC tumors |l

. Copy number gain

MSK-Impact and Foundation One Panels Il vissonse

# genetic
alterations

DNA double strand break repair (12 %)
DMNA base excision repair (3 %)
DNA mistmatch repair (6 %)
DNA methylation (9%) | 1 |
Histone modification (19 %)
SWI/SNF (18 %)
Immune evasion (5 %) Il M
Cell cycle (29 %)
Tumor suppressor genes (74 %) || NN AR RNOR AR ERRAAE i 1IN mnnu
Notch signalling pathway (5 %)
Hedgehog signalling pathway (3 %)
WNT signalling pathway (9 %)
PI3K/AKT signalling pathway (37 %) |l 1l 11l 1 1l i 1 ini I mmieinm  mam 1 mm il Inpimm irm m n
MAPK signaliing pathway (70 %) [INNINNNANUNNINRNNRED 0 DONONDONENNR OOR ONRONONHND NRRNRRE O QNDGENON AN NONOONDOOREMND HMNRM DNOOIN NONNMOUONIONNNINND NN NNREORRNNNENINNE MM M
TP53 (65 % L e e e e L L L L] HRENINRNERINNNNNENRNNRINE

TERT (65 9 L[| L] | LR L L
AF ( L (11 L] =III [ []] LT ([ [][]]] I=IIII

(adapted: only most common genes included)
Includes Landa et al ATC data Protected with free version of Watermarkly. Full version doesn't put this mark. Pozdeyev et al, CCR 2018




Pozdeyev et al NGS Panel Study 2018 (196 ATCs)

# genetic
alterations
2 & B N

oh

(1]
DNA double strand break repair (12 %)
DNA base excision repair (3 %)

DNA mistmatch repair (6 %)

DNA methylation (9 %)

Histone modification (19 %)

SWI/SNF (18 %)

Immune evasion (5 %

Cell cycle (29 %

Tumor suppressor genes (74 %

Notch signalling pathway (5 %
Hedgehog signalling pathway (3 %
WNT signalling pathway (5 %
PI3K/AKT signalling pathway (37 %)
MAPK signalling pathway (70 %}

)
)
)
o)
a)
)

TP53 (65 %

BRAF41% [
NRAS 21% ax:
PIK3CA 14% 135
PTEN 11% 2(5%
TET? (4 %

ARID1A (5 %

DNMT3A (5 %

il 1 1 f l mil i 0 n
I I I
l l il [ I [l
111 I f I 1 1 I 11 I
i Illl I 1 il h i i il
l l 1 il

1| 4

I m 1 I i
“““““““““““““““““““““““““““““““““ﬂ““““““““““““““““““““““““““““““ 11l

(adapted: only most common genes included)

Includes Landa et al ATC data

Protected with free version of Watermarkly. Full version doesn't put this mark. Pozdeyev et al, CCR 2018



MAPK pathway in PDTC vs ATC
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Protected with free version of Watermarkly. Full version doesn't put this mark. Landa et al. JCl 2016
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P13K/AKT/mTOR pathway in PDTC vs ATC

P13K/AKT/mTOR pathway

PIK3CA 18% SEEEEND
PTEN 15% 0

% l'!l\
= 3 |.1 Samcle hre PIK3C2G 6%

15 15 primary PIK3CG 6%
Hi [ metastasis

A lr‘-"-"-"

= W Y R

B samplc Type "0 5 impla Typa 0
Age Age ] Age
Sox Sax 20-29
Melasiass sile _ Malastasis sile 30-30 PIK3R2
Survival F Iimm H E Survival * E N ﬂ ] &
Tumor purity r [ | I Tumor purity [ | N | 40-48 AKT3
:;r notype I. . II ; Phenotype f | 50-59 !
rowth EEE—— | 30-60 -
POTC definitio ‘:;E; TSC1
% of lumors mutated Te

5 FIK3C3

B reCuimence

PiK3R1

ATC tumors

TSC2
MTOR

S
* 3001l TN IITTTIN) o
%6 0| | )| BRI denton i

POTC-Tun

I ¥ Ef'—‘ﬁl “" | l POTCABK PIK3C2G

| s l ' “ e, PIK3CG
[

PIK3C3

[ERT prarales Fathuey
BTOAL el P Ml T AR LA AT ﬁ-. ™ ;

‘f'T N EI’I_‘J' ”';I"’ 49 B ESAZHESASK (helical) HAOATR (arase] WERTK NH111E [ (N 228 e l CLa42-243TT ‘d‘llslt'_
ALK ALK ALK : -124) [-14% -138-138)

PIK3R1

FIK3R2

PDTC tumors

Bmissarae Wi I'I-.“!.‘:h"l] mnirama }' Bon

AKT3
TSC1
TSC2

MTOR

Protected with free version of Watermarkly. Full version doesn't put this mark. Landa et al. JCl 2016
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PIK3CA mutation Is prognostic in ATC

* 87 ATC patients with cfDNA * Worse OS for all types of ATC
* 13/87 (15%)with PIK3CA mutation therapeutic modalities--surgery,
e Worse OS in PIK3CA mutated vs cytotoxic chemo, radiation, BRAF
Wlld-type inhibitor

Protected with free version of Watermarkly. Full version doesn't put this mark.
Qin 'Y, Wang JR, Wang Y, lyer P, Cote G, Busaidy NL, Dadu R, Zafereo M, Williams MD, Ferrarotto R, Gunn GB, Wei P, Patel K, Hofmann MC, Cabanillas ME, Thyroid 2021



Somatic Mutations in 202 ATC Patients

Number Number Percent
Assayed Mutated Mutatec

63 FRA 10O O 202 84 4158%

I
RAS | IIIIIII\IIIIIII 202 45 22.28%
NRAS I 202 29 14.36%
KRAS 202 9 4.46%
HRAS LT A 202 7 3.47%
TP53 [l 1 11 TR AN 02 58.91%
TERT 123 46 37.40%
PIK3CA [l Il A0 0 | 202 26 1287%
PTEN | || 1 LWANERE 202 15 7.43%
NF1 I i 1] 126 13 10.32%
NF2 | I 107 8.41%
CDKN2A | 202 3.96%
RB1 | Wl 202 3.96%
ATM Wl 202 2.97%
ARID1A 79 5.06%
STK11 202 1.49%
APC 145 1.38%
BRCA2 123 2.44%
CBL 107 1.87%
CDH1 126 1.59%

w

PR RW M W e O D D

B Missense Mutation B Frame Shift Deletion 5' Flank
m  Nonsense Mutation B Frame Shift Insertion Not Assayed

Splice Site Mutation In Frame Deletion Multi Hit

sion doesn't put this mark.

Wang JR, Montierth M, Li X, Goswami M, %haoX CQ G Wang%Jrl I erP DﬁdLi:ﬁvaerSald NL, Lai §1Y Gross ND, Ferrarotto R, Lu C, Gunn GB,
orp

Williams MD, Routbort M, Zafereo M, Caban T\ﬂf—_ﬂ' Smitted |ca N



Overall survival of ATC patients by driver mutation status

Log-rank P <0.001

 BRAFV600E+ *  RAS mutations were
—— BRAF- and RAS- associated with a more than
—— RAS+ 2.5-fold higher risk of death
(HR 2.64, 95% CI 1.66-4.20)
compared to BRAFV600E
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Patients at Risk
BRAFV600E+
BRAF- and RAS-
RAS+

Wang JR, Montierth M, Li X, Goswami M, %hao X, Cott'(]e G, Wang%;nvc\)/It \I%er P, Dﬁ?%ﬁr Busaidy NL, Lai %Y, Gross ND, Ferrarotto R, Lu C, Gunn GB,
V :

Williams MD, Routbort M, Zafereo M, Cabaﬁﬁfggtﬁg'sJ Smitted Tor p ﬁtlec[a N [EElorrdoesit put ihis mark



BRAF inhibitors improve OS...

Kaplan-Meier survival estimates _ T

: Log-rank test p=0.123

1.00
|

0.75
|
0.75

0.50
|

Overall Survival {probability)

0.25

Overall Survival (probability)
0.25
|

Log-rank test p=0.0038

0.00
|

T T T 3
4 6 .8 Time (years)
Time (years) Number at risk
) BRAFtreatment = 1 3
Number at risk BRAFtreatment = 2 3

BRAFinhibitor =1 25 25 25 23 15 15 BRAFtreatment = 3 1
BRAFinhibitor =2 27 24 15 12 10 8

BRAF+ and BRAFI

BRAF+ and no BRAFI
BRAF+ and BRAFi BRAF+ and no BRAFi BRAF-

..only the first year or so

Wang et al. Facilitating rapid precision oncology in anaplastic thyroid cancer: Clinical

implications of next generation sequencing (NGS) mutation testing and impact on survival.
ASCO 2018 Protected with free version of Watermarkly. Full version doesn't put this mark.




Dabrafenib (BRAFi) + trametinib (MEKi) phase 2

Median 0S=14.5 months
24-month 0S=31.5%
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Weeks on study
Mo. at risk
36 33 31 22 19 16 16 15 14 13 10 9

Vivek Subbiah, Robert J. Kreitman, Zev A. Wainberg, Jae Yong Cho, Jan H. M. Schellens, Jean Charles Soria, Patrick Y. Wen, Christoph Zielinski, Maria E.
Cabanillas, Boran A, llankumaran P, Burgess PPRIRPE vih {reenipisiiuRiRaiarmarkiishodl g isgdcrspt put this mark.



Fusions in PDTC and ATC

r.r |-I-I

NTRK fusions also ki

PAX8-PPARG

seen but rare ALK

NUT-BRD4

TERT (T RIITIT 0 e LLLBLEL LRI L LU L (1]

TP&3 a — 1 (TTT]] SREREE FRAERREE AN

ATM 4 Y

(RN 111

D BN [
s
I

Landa et al, JCI 2016



Targetable Gene Fusions in Thyroid Cancer

Exon 1Exon 12

Exon 7 Exon 12
PRIARLARET S 4 RET

Exon 8 Exon 11 pralseﬁnib’
Bxon8 Exon 12 selpercatinib

Exon 5 Exon 15

ETV6-NTRK3 Sl v e o« B
Exon 7 Exon 10 NTRK
TPM3-NTRK1 ) P larotrectinib

Exon 5 Exon9

TFG-NTRK1 s | 3 entrectnib
Exon 3 Exon 20
STRN-ALK gl cc | 4

Exon 13 Exon 20

ALK

Exon 8 Exon 9
Exon 9/10 Exon 2

Yakushina VD et al. Thyroid. 2018;28:158-167.

Protected with free version of Watermarkly. Full wggrm@wgtkuéwgunﬁrﬂﬁse nted at ETA 2019’ a dapted

Cocco E et al. Nature Rev Clin Oncol. 2018;15:731-747.



TERT promoter mutations in thyroid cancers

Papillary thyroid tumors (TCGA)

MAPE pathway

Poorly-differentiated thyroid tumors

TERT promoter:

S TITITLT LT Ls pRAEENEEEEEEEN B C22ET (-124) B C250T (-146)

JiminEnnEREEn AR NREREREREEN

C228A (-124)  CC242-243TT
21% EREEEENREENEE 40% EEREEE

5% 11 1] BRAF/RAS: B missense

tumor
progression

2% [ ] [ ]

Anaplastic thyroid tumors
TERT-BRAF/RAS association
EEERERNENRER EREEEEREEEE m pDTc+ATC

45% ARRARRRREEREED 73% OR 3-3 3-4
peseeiillig® p-value 0.03 0.004

Protected vlfiidiescysigior of Wt@maFdgirulivgrsidn daealt pO1 DG T@rk.



TERT promoter mutations in PDTC vs ATC

Papillary thyroid tumors (TCGA, n=381)
TERT 9% wessssmsi
BRAF 59% s
NRAS 8% =
HRAS 4%
KRAS 1% '

1':.?':'

TERT WT

TERTmut |

0.25 050 0.75

PDTC tumors (n = 84) Log-rank P=0.16 ey
™ .

TERT 4‘]0}%' ARREARERREEREREIRRAR SRR RARRERRRERD

0 100 200 300 400

Mane

BRAF 33% wsnnssnunnns AENENEREENNREEREEND

NHASE‘EE."I IEEERERENNER TITIT]
HRAS 5% " T
KRAS 2% . '

ATC tumors (n = 33)
TERT T3S, mpnunsinuien sasisannann TEF'?T pfﬂmﬂtef

BRAF 45% sssnssnsnnnnssn " RC228T (-124) » C250T (-146)
NRAS 18% UL C228A (-124) ' CC242-243TT o ORI FERS B
HRAS B% L 0 100 200 300
KRAS 0% BRAFIRAS: B missense Time Eday}g}

1.00

TERT mut

BRAFRAS mut

1
BRAF/RAS + TERT mut —t—

0.25 0.50 0.75

Protected with free version of Watermarkly. Full version doesn't put this mark. Landa et al JCl 2016
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TP53 mutations in PDTC vs ATC

T
15
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[

Phenolype
Growth
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Protected with free version of Watermarkly. Full version doesn't put this mark. Landa et al. JCl 2016
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EIF1AX-RAS association

Papillary thyroid tumors (TCGA)
EIF1AX HEp 1% W

BRAF S EEEEEEEEIEEEEERERENEREND
NRAS 8% IEERE

e Landa et al, JCI 2016

KRAS 1.0% | I

Poorly-differentiated thyroid tumors (MSKCC)

MAPK PI3K.-"
i MTORcz

Kaplan-Meier survival estimates in PDTC

EIFAX B 119

BRAF 33% (LLLLLULLLULEE LTI

c-MYC
stability ﬂ
R MTOR
A L Inhibﬂlol"l kihase
EIFZ“.I "' AL RC1 inhibition
transporters
l ‘L thyroid

Global tumorigenesis/
TC/PIC | —>| protein |—™> disease

synthesis progression

NRAS 21% N
HRAS 5% m

KRAS 2% ]

Anaplastic thyroid tumors (n=55)
[(MSKCC, n=33) + (Kunstman et al, 2015, n=22)]

* EIF1AX gene encodes an essential eukaryotic :':A’:" R - et Loglnk p- 0.048
translation initiation factor
* EIF1AX splice leads to induction of ATF4, . 2000 Time (days) 4000

EIF1AX wt EIF1AX mut

inducing global increase in protein ENRIRDTI [P APy & S
synthesis

* RAS mutation stabilizes c-MYC which is
augmented by EIF1AX splice

* cMYC and ATF4 cooperate to induce
transcription of amino acid transporters—=>
activates mTOR signaling (which is

* Mutations in EIF1AX are markedly enriched in PDTC and ATC
* Striking pattern of co-occurrence of EIF1AX with RAS—> worse prognosis

ta rgetable with mTORl) Protected with free version of Watermarkly. Full version doesn't put this mark.
Krishnamoorthy GP et al, Cancer Discov 2019



Mismatch repair (MMR)

* DNA damage provokes
ADP->ATP exchange that
links the sliding clamp to o0 .. _——
the DNA g damp

* In the ATP-activated form, '
the sliding clamp
transduces a mismatch
signal

heylrodysis

* In the absence of excision
repair or when

(AAP)

Overwhelming amount Of hMLH1-hPMS2 (7)
DNA damage->apoptosis
OCCUrs

Protected with free version of Watermarkly. Full version doesn't put this mark. Fischel R, Natu re, 1999



DNA Mismatch Repair Defects in ATC ~6%

o 2
= O
g 5
o2
#*H @©

DNA double strand break repair :12 ro} il1h1 | i | | n 1 | IE |
D % I 1 ||
DNA mistmatch repair (6 % | | ] | | ]
oo | | | | | | | i | 11 |
Histone modification (19 %)
swisnrF (18%) |1 Tl 1 i1 Il A i i 1l
Immune evasion (5 % | | | ' 1 N1 . il

)
)
Cell cycle (29 %)
Tumor suppressor genes (74 %)
Notch signalling pathway (5 %)
Hedgehog signalling pathway (3 %)
WNT signalling pathway (5 %)

PISK/AKT signalling pathway (37 %) Hll Il I 11l i 1 il I mmiiim i 11 1
MAPK signalling pathway (70 %) I{ANNARIANNAINANNNAN 0 DNMRMURNNRN  WAN  RAWONWANY NNNRARR O NNANUAN NAF HORUNANDAR DARW 0 DNGND - NOAMOID Rumpnnim

TP53 (65 % IIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIII L L L L L L

| _ nin
T 11l

TERT (65 %) NENNNNNNNNNNNNNNNNRNRNNNRNNan NN NaNRananl ANRRinE NNIE RENNNRRNNINRRNNNNRENN L
BRAF (41 %) NENNNNNNNNNNNNNNNNNN T e N NENENEEE IEE EEE O ENENEEEENN
CDKN2A (22 % i i i i i i
NRAS (21 % 1 ENENENEEEEEN T mm 1 1 T
PICICA (14 %) RN N T W T mooa 1
."l:l
NF2 (12 %) EN NN 0 mo i I 11 1 I
1% N 1 1 1o i m i
5% 1 HEEN I I i 1
1(9 % N ] T I ]
Tor2 (4 %) 1 y i I - i - 11 I
|
ARID1A (5 % [ | | ma | [ | |
DNMT3A (5 % | | | | | 1

(adapted: only most common genes included)

Includes Landa et al ATC data Protected with free version of Watermarkly. Full version doesn't put this mark. Pozdeyev et al, CCR 2018



Mismatch repair genes more common in ATC than
PDTC

7 s
B sampleTwo

Age
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Mismatch repair and Immunotherapy: CRC

A Biochemical Response _
or progression or death,

i : i oni 2 1 0.45—0 201
—»— Mismatch repair—proficient colorectal cancer #6 Cl, 0.45-0.80)
Mismatch repair—deficient colorectal cancer

-+ - Mismatch repair—deficient noncolorectal cancer

Pembrolizumab

0% (no change)
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gy, 1 '
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o
bo
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o

40 44 48
Months

Mo. at Risk
Pembrolizumab 153 96 77 72 &4 60 55
Chemotherapy 154 100 68 43 33 22 18

ENPAGE] * phase 3 with metastatic MSI-H colorectal cancer

Objective response 40% and PFS were 40% (4 of 10 patients) randomized to pembrolizumab vs chemo
and 78% (7 of 9 patients), respectively, for mismatch repair—
deficient colorectal cancers and 0% (0 of 18 patients) and
11% (2 of 18 patients) for mismatch repair—proficient
colorectal cancers

* Pembrolizumab led to significantly longer PFS than
chemotherapy

Le DT et al, NEJM 201P6rotected with free version of Watermarkly. Full version does'm,ﬁhl}.g‘nif '@fré'l, NEJM 2020



Pembrolizumab is FDA approved for MSI-high

Armpulla ol Vales
':"rEl!Ell'l'l_'.lltl-l'.-\:'!l'-T""I:m-'-l
Colorectal
Endimatnial cancer
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Thyroid
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Le DT et aI, SCi eﬁ{&tg%ﬁh free version of Watermarkly. Full version doesn't put this mark.



SWI/SNF Chromatin Remodeling Complex

* SWI/SNF complexes consist of 12—15 subunits including ARID1A, ARID1B, ARID2,
ARID5B, SMARCB1, SMARCA4, SMARCA2, PBRM1 and ATRX

* These complexes interact with co-activators, co-repressors and transcription
factors to mobilize nucleosomes, remodel chromatin and repair DNA

¥ ATPase domain DNA-binding domain 4 Bromodomain » Chromodomain @ PHD-finger domain
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SWI/SNF in PDTC vs ATC

SWIF'SNF complex
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SWI/SNF deficiency is related to sensitivity to
immune checkpoint blockade

* ARID1A interacts with
MSH?2 and. r.egqlates e A ol ——
MSH?2 positioning at DNA i N
mismatch sites—> e
functional defects in MMR SN GEERCONG _ A

|

deficient mismatch repair

Mutation Load ¢

proficient mismatch repair immundgenecity

Protected with free version of Watermarkly. Full version doesn't put this marZhOU M et al Oncogenesis 2021
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roposed targeted therapies for SWI/SNF gene
mutations
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Immune Landscape of ATC

Lymphocyte Macrophage

* PDL1 highly expressed in ATC g L
patient tumors compared to '
DTC

2+, 90%; 7

 ATC samples were also
infiltrated with CD8+T cells and

[regs il
g | 3. mor Calls ! PD-L1 Inflammatory Cells
y Vi 1

Bastman JJ, JCEM 2016

— MNegative

Positive

* Positive staining for PD-L1 in tumor
cells or PD-1 staining in inflammatory
cells appears predictive of prognosis in

the ATC patle nts o 1= 1.35(0.416.10), P=0.54 HR = 0.65 (0.19-1.05), P=0.44

Years after Diagnosis
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Immune Microenvironment in Thyroid Cancer
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Checkpoint Inhibitors in DTC vs ATC

Figure 2. Best percentage change from baseline in the sum of the longest diameters RECIST v1.1 inRC
of target lesions as assessed per RECIST v1.1 by investigator review (n = 21). SRR ON IBn B a] SN B
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Biomarker status

Spartalizumab (anti-PD1/2) in FaSSS

ATC

¢ M Ed ia n P FS Wa S 1 . 7 m O nth S Categorized baseline PD-L1 Events/Total
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* Median OS was 5.9 months
with 40% of patients alive

at 1 year

* In patients with high PD-L1,
52% alive at 1 year (RR
29%)

Overall Survival (%)

PD-L1<1%

* Median TMB was low at
3.78 mutations/Mb (range,
0-13.87 mutations/Mb)
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Animal Models of ATC:

(Immunocompetent orthotopic model)

BRAF inhibitor plus immunotherapy

Lenvatinib plus immunotherapy

Control Anti PDL-1 Ab  PLX4720 PLX4720 + Anti
PDL-1 Ab

« Immune checkpoint inhibitor potentiates the effect of Lenvatinib led to tumor shrinkage and improved survival

BRAF inhibitor (PLX4720) on tumor regression and * Lenvatinib + checkpoint inhibitor combination therapy led
intensifies anti tumor immune response to dramatic improvements in tumor shrinkage and survival
— compared to monotherapy
* A follow-up study showed e, (C) ool - Lenvatiic
. . . M PLX4720 anti-PD-1ab Lenvatinib+anti-PD-1ab
improved survival with PLX4720 + anti-PD-1ab  anti-PD-L1ab ~ Lenvatinibsant-PD-L1ab
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All roads lead to combination therapy with
immunotherapy in ATC?

* High PDL1 (~80%)

* Treg and CD8 T cell infiltration
* MMR (12%)

* SWI/SNF mutations (36%)

...all suggest checkpoint inhibitors and other immunotherapies may be
logical treatments in the majority of ATC patients

(+ targeted therapy which works very fast but resistance ensues)

Protected with free version of Watermarkly. Full version doesn't put this mark.



Rational Combinatorial Treatment in ATC based on

mutational and immune landscape

* Checkpoint inhibitors and other immunotherapies have slow onset of response and act on
the immune environment

* Kinase inhibitors responses occur early and act in the cancer cell

* A combination strategy with checkpoint inhib + the right kinase inhibitor is logical strategy

Bridging Therapy Target
Paclitaxel or Nab-Paclitaxel Strategy
BRAFi
MEKi Cohort 1: |

Vemurafenib

femurabeRg Dabrafenib/trametinib neoadjuvant trial
=10 patients Atezolizumab NCT#04675710

Cohort 2:

RAS Cobimetinib ? checkpoint inhibitor for RAS...if also

MNF1 Atezolizumak:

=10 patients EIF1AX then add everolimus

Non- 3- b < .
BRAF/ ohon Lenvatinib + pembrolizumab

=10 pEItiEllt!E- RAS Atezolizumab N CT#O4171622

Where targeted treatment |5 i Cytotoxic Cohort 4:
contra-indicated patients will Fail - 7 Tasane
be placed in the next cohort 2L Atezolizumab

Clinicaltrialsigoi-ELDI3LH1IEE )n doesn't put this mark.
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