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Personalized/precision medicine

right treatment

to the 2 08
right patient — ' ° '! °
at the
right time ' ' '

\/therapeutic decisions are based on the specific histologic and
genetic characteristics of the patient’s tumor

\/knowledge of EGFR mutation status is crucial to therapeutic decision-
making for patients with advanced-stage disease



NSCLC Is Associated With Several Oncogenic Driver Mutations, With EGFR >
Takeda
Driver Mutations Occurring in =15% of NSCLC Adenocarcinomas’ ok

Adenocarcinomas are the most common subtype of NSCLC, occurring in 40% to 50% of cases'?

B unknown * Oncogenic driver mutations in
& genes such as EGFR are

alie responsible for both the initiation
MEGFR and the progression of cancer?
W Ak + =11,000 to 15,000 patients
B vEeT are diagnosed with EGFR
W s mutations each year in the

PIK3CA Usta4

| HER2/MEK

M ~os:

RET

ALK, anaplastic lymphoma kinase; BRAF, proto-oncogene B-Raf; EGFR, epidermal growth factor receptor; HER2, human epidermal growth factor receptor 2; KRAS, Kirsten rat sarcoma virus oncogene;

MEEK, mitogen-activated protein kinase kinase; MET, mesenchymal epithelizl transitdon factor; MSCLC, non-small cell lung cancer; PIK3CA, phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit a;

RET, rearranged during transfection; RO51, ROS proto-oncogene 1, receptor tyrosine kinass.

1. Chan B, Hughss B. Trans! Lung Concer Res. 2015;4:36-54; 2. American Cancer Society. Accessed October 26, 2022. https://www.cancer.org/cancer/lung-cancer/about/what-is.ntml; 3. Luo SY, Lam DC. Trans! Respir Med. 2013;1:6; @

2 4. Surveillance, Epidemiclogy, and End Results Program. Accessed October 26, 2022, htep://seer.cancer.gov/statfaceshitml/lungb. htmil



Clinical Features of Patients With NSCLC With Subsets of
Driver Mutations

A higher prevalence of oncogenic driver mutations is found in patients who are!1°;

Never smokers

Asian Female
(EGFR and ALK)

(EGFR)

(EGFR)

%,

{4

Young (median age, 52 y) Smokers

(ALK)

(KRAS)

ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor; KRAS, Kirsten rat sarcoma viral oncogene homolog; NSCLC, non-small cell lung cancer.

1. Shigematsu H. J Not! Cancer lnst. 2005;97:339-346; 2. Reck M, Rabe K. N Engl J Med. 2017,377:845-861; 3. Chan BA, Hughes BGM. Trans! Lung Cancer Res. 2015;4:36-54; 4. O’Kane G, et al. Lung Cancer. 2017;109:137-144;
5. Midha A, et al. Am J Concer Res. 2015;5:2892-2911; 6. Hirsch V. Ther Adv Med Oncol. 2018;10:1-12; 7. 5hi Y5, et al. J Therac Oncel. 2014;5:154-162; 8. Chapman AM, et al. Lung Cancer. 2016;102:122-134; 9. Sacher AG, et al.
JAMA Oneol. 2016:2:313-320; 10. Chia PL. et al. Clin Epidemiol. 2014:6:423-432.
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Structure and normal function EGFR

* Epidermal Growth Factor Receptor is
essential for normal cellular functions such
as:
growth,proliferation,differentiation,
migration and survival.

 EGFR gene-short arm of chromosome 7

* QOverexpression, gene amplification,

mutations of EGFR's kinase domain can cause
dysregulation leading to non-small cell lung
cancer (NSCLC)

Voldborg B.R.Epidermal growth factor receptor (EGFR) and EGFR mutations, function and possible role in clinical trials Ann Oncol. 1997 Dec;8(12):1197-206.



EGFR Oncogenic Driver Mutations Are Predominantly Found Within
Exons 18 to 21 Encoding the Tyrosine Kinase Domain

Classical EGFR mutations

AN
e I

Exon 19 deletions L858R
EGFR

Extracellular Transmembrane
w domain domain

f e — TR

* The EGFR gene contains 28 exons located in

Tyrosine kinase
domain

|
=45% ~41%

the 7p21-14 region of the short arm of Deletions Point mutations
chromosome 78 Insertions (eg, L858R)

* Deletions in exon 19 and the exon 21 L858R ~4%
mutation (ie, common mutations) account =10%

-~ 9,10 i i . .
for =85% of cases Point mutations Point mutations

« T790M is an EGFR exon 20 point mutation; (eg, G719X) (eg, T790M)
however, it is mainly an acquired resistance
mutation that develops after treatment with
first- or second-generation EGFR TKls10b Insertions

Duplications

aThe incidence of mutations may vary due to the range of techniques used; ® EGFR TKls not designed to target EGFR exon 20 insertions.
EGFR, epidermal growth factor receptor; TKI, tyrosine kinase inhibitor.
1. Chong C, Janne P. Nat Med. 2013;19:1389-1400; 2. Crossland V, et al. J Thorac Oncol. 2018;13(10 suppl):S612-S613; 3. Gazdar A, Minna J. PLoS Med. 2005;2:e377; 4. Gazdar A. Oncogene. 2009;28(suppl 1):524-S31;

5.Jorge S, et al. Braz J Med Biol Res. 2014;47:929-939; 6. Kobayashi Y, Mitsudomi T. Cancer Sci. 2016;107:1179-1186; 7. Lee J, et al. Ann Oncol. 2013;24:2080-2087; 8. Wang F, et al. Transl Cancer Res. 2020;9:2982-2991;
9. O’Kane G, et al. Lung Cancer. 2017;109:137-144; 10. Nagano T, et al. Cells. 2018;7:212.
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EGFR Oncogenic Driver Mutations Constitutively Activate

the Receptor

Wild-Type EGFR Signaling®*

Ligand

Survival migration J"
Nucleus ,»-/

—

Mutated EGFR Signaling3+

Continuous E

activation
(even without
ligand binding) ;‘“

Proliferation

M Survival migration

Metastasis
Nucleus

The most common EGFR
oncogenic driver mutations are

found within the genes encoding
the tyrosine kinase domain?

These mutations cause
increased and sustained
phosphorylation of the receptor
(without ligand stimulation)t3

This results in continuous
cell survival, proliferation,
invasion, and metastasis’®

AKT, protein kinase B; EGFR, epidermal growth factor receptor; ERK, extracellular signal-regulated kinase; MEK, mitogen-activated protein kinase kinase; mTOR, mammalian target of rapamycin; F, phosphorylation; PI3K
phosphatidylinositol-3-kinase; PIF, phosphatidylinositol-4,5-bisphosphate; RAF, rapidly accelerated fibrosarcoma; RAS, =t sarcoma.

1. Gazdar A. Oncogene. 2003;28(suppl 1):524-531; 2. Kobayashi Y, Mitsudomi T. Cancer 5ci. 2016;107:1173-1186; 3. Siegelin M, Borczuk A. Lab [nvest. 2014;94:129-137; 4. Wee P, Wang Z. Cancers {Basel). 2017;9:52. ﬁ



EGFR Oncogenic Driver Mutations Can Be Blocked by EGFR TKIls'?

EGFR TKis:
* Bind to the ATP pocket of the tyrosine kinase domain

EGFR TKls ‘x- -R\“H"' * Inhibit intracellular signaling pathways

* Impede cell survival, proliferation, invasion, and

metastasis

EGFR TKis bind to the ATP-binding site within the EGFR tyrosine kinase domain, inhibiting its kinase activity. However,
not all EGFR mutations are sensitive to current TKls




EGFR tyrosine kinase inhibitors

First-generation EGFR tyrosine kinase inhibitors (TKls), erlotinib and gefitinib and second-generation
TKls, afatinib and dacomitinib are effective for these common mutations but they lose their
effectiveness with the occurrence of EGFR T790M mutation, an acquired mutation that confers drug

resistance.

EGFR exon 20 insertions (ex20ins) are the third most frequent mutations are resistant to both first and
second-generation TKis.

Third-generation irreversible TKI, osimertinib, has shown activity against ex20ins in some studies but
was only approved for EGFR T790M-positive NSCLC

A
Domains -;’: Extracellular Domain | ™ ] Intracellular Domain G

. Ligand Ligand Tyrosine Kinase Autuphosphurylaimn
FUnG. Binding Binding Domain Domain
EGFR 1 2-4 5-7 B-12 13 -16 17 18 - 24 25-28
Exons
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Exon 18 Exon 19 Exon 20 Exon 21 Exon 22 - 24
(Amino Acids) | (688 - 728) | (729 - 761) (762 - 823) (824 - 875)
| ] | |

Mutations ex19del F—‘:xEDln:- T7T90M LB5SBR

Associated with resistance to 1% and 2™ generation TKis



Med Chem Res. 2022; 31(10): 1647-1662. PMCID: PMC9433531
Published online 2022 Sep 1. doi: 10.1007/500044-022-02952-5 PMID: 36065226

Discovery of mobocertinib, a new irreversible tyrosine kinase inhibitor indicated for
the treatment of non-small-cell lung cancer harboring EGFR exon 20 insertion
mutations

Jun Wang," Daniel Lam 2 Jeffrey Yang,! and Longgin Hu®'-3

* On September 15, 2021, mobocertinib received accelerated
FDA approval for use in adults with locally advanced or
metastatic NSCLC patients with EGFR ex20ins mutations, as
detected by an FDA-approved test, who are on or have had
platinum therapy.



Timing of EGFR testing

v Primary diagnosis

4 Dynamic monitoring- EGFR driver and resistance mutation status during
treatment

v’ Disease progression



Biomarkers assessment (n=9911)
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Biomarkers assessment (n=9911)
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Diagnostic algorithm for liquid biopsy use in treatment-naive advanced/metastatic NSCLC

ik ! Advanced NSCLE with unknown
B genotype

Tissue sample unavailable
for tumor genotyping

- Tisswe sample availabla
Q“/ for tumor genotyping

._;’ I:I::m@t Plazma cfOMNA genotyping

Tumaor tlssue scant/of

Tumaor tissue adequate for

uncertain adeguacy for
genotyping genotyping Re-biopsy for tumor tissue
: . . - genotyping in case of
Sequential ﬂﬂml:l"ﬂll‘lﬂ'l‘l:ﬂf]‘ absence of targetable
approach” approach drivers in plasma
. - k. - :
Concurrent tumor tisswe i
Tumor tissue genotyping and cfONA genotyping J LR T

cfDHA analysis in case of
incomplete tumor

genotyping

Rolfo C.et al.Liquid Biopsy for Advanced NSCLC: A Consensus Statement From the International Association for the Study of Lung
Cancer. Journal of Thoracic Oncology Vol. 16 No. 10, October 2021, Pages 1647-1662



When to test: reflex or on demand?

- More expensive
- Shorter turnaround times
- Tissue saving
- Results of testing are include into
initial report

- Less costly
-Takes more time
- Addition sectioning of specimens
- Result of testing separately
reported




Which methods ?

IMMUNOHISTOCHEMISTRY

*  Short turnaround time, cheap

i’ *  Validated detection method for ALK and PD-L1
_g *  Screening method : ROS1,BRAF,NTRK
= _/

FISH ( fluorescence in situ hybridisation)
* Historical gold standard for detection of gene fusions (ALK, ROS1
* Expert pathologist !!

— *  False- negative results can be above 30%

TR AT PCR (polymerase chain reaction)

S
e CG *  Cheaper method, shorter turnaround time

*  The target fusions must be known (cannot detect new fusion partners)
3 e I ] D . ]
T g S NGS (next-generation sequencing)
L G N . epe . P
£3 N 4 . High specificity and sensitivity, PREFERRED METHOD!

- *  The most reliable diagnostic test for gene fusions; the biggest advantage for the detection and identification of
all known and potentially new ROS1, RET, NTRK rearrangements
. However, more expensive and often impractical in a local laboratory

1. Hsiao, et al. J Mol Diagn 2019; Marchio, et al. Ann Oncol 2019; 2. Naidoo and Drilon. Am J Hematol Oncol 2014; 3. Penault-Llorca, et al. J Clin Pathol 2019;
4. Solomon, et al. Ann Oncol 2019; 5. Wong, et al. Pathol and Oncol Res 2019 6. Kashima J et al. Cancers (Basel) 2019;11:599; 7. Lindeman NI et al. Arch Pathol Lab Med 2018;142:321-346; 7. Beadling C et al. J Mol Diagn 2016;18:165-175; 8. Ferrara R et al. J Thorac Oncol 2018;13:27-45; 9.

FDA. Available at: https://www.fda.gov/medical-devices/vitro-diagnostics/list-cleared-or-approved-companion-diagnostic-devices-vitro-and-imaging-tools (accessed January 2021); 10. Mosele F et al. Ann Oncol 2020;31:1491-1505.



EGFR testing
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EGFR testing

FFPE WORRFLOW

PCR Platform — Sample to Answer in 2-3 Hours

EGFR, KRAS, NRAS-BRAF, MSI, GeneFusion




NGS (next-generation sequencing)

* High specificity and sensitivity, PREFERRED METHOD!

* The most reliable diagnostic test for gene fusions; the biggest advantage for the detection and
identification of all known and potentially new ROS1, RET, NTRK rearrangements

 However, more expensive and often impractical in a local laboratory

M Next Generation Sequencing Platforms

* 454 Sequencing / Roche

* GS Junior System  {feche> _;_ =
= GSELX+ System. l_‘_t_fjm —_—

* |llumina (Solexa) ———J
* HiSeq System GS FLX 454

illumina

* Genome analyzer lIx (ROCHE)

* Mysey HiSeq 2000
< Applied Blosystems — Liie lechnologies (ILLUMINA)

* SOLID 5500 System g

+ SOLiD 5500x! System /&1&? e ~
* lon Torrent A\

* Personal Genome Machine (PGM) S AaEn ’*w

* Proton  jontorrent (ABT) ' ﬂ -
. OXNO+%

%
Ion TORRENT
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DNA/RNA input: narrow panels
%" concentration and 10-15 genes -
% fragmentation broad panels E
o up toe 50 genas E-
= multiplexing capaci g
T—E RERINECARCLY tumar comprehensive =
T panels g
:E‘ sample throughput up to 150 genes o
s human cancer =
£ risk of error-prone | , . | comprehensive panels
£ sequencing up to 400 genes




EGFR Exon 20 Insertions Are a Heterogeneous Family of In-Frame Insertion and
Duplication Mutations

MOST COMMON SITES FOR EGFR EXON 20 INSERTIONS IN NSCLC*#

EGFR
____________________________________ Exon 20 insertions Sy
e s c- hellx Loop following C-helix H_"“““““-“H__
?ﬁl 762 ?63 754 ?65 767 768 769 770 771 772 773 774 775
A S v D N p H v C
w (=] —l =

. O e © = S 2 = 5 £ 2 £ X
= 5§ 5% > % 5% =% A% % 9% 2% o T IR S %
=y o m C = = = m~ C = m £ o' £ — £ oS m £ = £
o+ D ] o o o el [T4] = - - - =
Ly o = == - = - = e [l [ I~ o=
z 2 © o > = < o = a = o T =
B = E—
5 = = =
o r; 1.7% 0.3% 0.3% 1.4% 0.9%

o

® 2 4.6% 5.4%, 4.3%

w 8.3%
Insertion lengths vary between 3 and 21 bp
(1 to 7 amino acids) clustered between amino 24.6%  255% 22.6%

acid positions 762 and 774 of the EGFR protein?

» Mutation frequancy distribution was calculated using COSMIC vBS (hitp://cancer. sanger.ac.uk) after filtering for NSCLC adenocarcinomas harboring exon 20 insertions (N=349).2

bp, base pair; COSMIC, Catalogue of Somatic Mutations in Cancer.
1. \fyse 5, Huang P. Signol Transdwct Torget Ther. 2015;4:5.




The GENIE and Foundation Insights databases showed that NGS can identify =50% of
EGFR exon 20 insertions not detected by PCR test kits

GENIES Foundation
7 b . . . - p . .
Insights Exon 20 insertions identified from Foundationlnsights
Unique exon 20 insertion variants, n 40 102 B Not detected by commerdial PCR kits
Number of most common variants®
4/9 a/17 N Identified in only 1 patient and not detected by commercial PCR kits:
that would have been detected by 140
(44) (24) ATES_v7ESinsLOFA D770_NT7TinsSTH N7F1_PT7225EDNS FTT2_HTTSinshy
PCR f N (% ATET_STESinsTLA D770_N77IT N7TL_P772x5HR PF72_HT73ins05ANR
, N o d
120 D770_K771ASVDS HIT3_VT74MPNEYY NTTL_PTTZ:5PHP PT72:HR
D . £ . ith 20 D770_N771-ED0N HIT3_NT74=PNRYY NTT1_PT72-5vD58 5756 VTERsEL
etection of patients with exon ] J D770_N7TAEGN H773_VTTsinsEH NTTL_PT72insC 575E_\753inshD3
£ 100
insertions. n o D770_N771-GVMDN HTTI_VTTdinshPHRH N7T1_PT72insGTON V755_D7TDins Y
' = D7I0_NTTLS0VH HI73_\TTins\H NTT1_BT7ZinsHN \750_DFTineETV
By PCR 29 305 & gp4 DT70_N7T1sRDG HIT3=NFNPY NTTL_PTTZinsY VT8E_DTTOnsSASY
By NGS 175 627 s D770_N77LinsAND HITERO NTTLaCH \75C_D77CineSLAD
Y 5 DT70_NT77LinsETD M7SS_PTEALITOLMR NTTLaPH \75E_DTTCineSSY
E 60 1 D770_NTTHinsV NTT1_HTTERHER FTTI_HTTERHPH \75C_HT73-LONPHPH
- E D770_N7TANPH NT71_PT72=HHP PT72_HITSinsa0P V755_H77LALOMRGH
Cases missed by PCR that would 49.1 51.4 z D7I0_NT7P NT74_PT72KER P772_HT73insa00 V774_CT75ETNPHVC
have been identified bY NGS, % . " 404 D7F70_N7T15MD NT71_F772=ROP F772_H7TSinsHP VTTA_CTTSnsHNPHY
PTT2_HTTSnsHPHP ¥IES_\TESinsHH
20
o
A variety of unique exon 20 insertion :;i,ﬂ* %W%#}sﬂf}}f ,ﬁsff Ly ;;f P "dﬁ v‘js“ jj S B, “ {i‘;g" A &p S
N = - 7 { 4 ﬂ AN
variants (40-102) were identified by NGS Fd {p‘;@l;ﬂﬂt“;{%ﬁ “g““ﬁ!:ﬁ\f Ryl 1@.{‘@?« PRI PN Y, "-fa S ﬁv
4"-‘?.3"1:\"?” LR R A d‘-“"ﬁ v g ;‘-‘-Gi"“'qﬂv: ?0"'@0 "3}0’& '\Q‘\"’Lh‘i;:‘-" {ﬂ" Q‘ ‘“ “%r ’@qﬁf' {;\s{{_&

MNote: Total number of patients with NSCLC: N=68,B79 {GENIE database: n=12,497; Foundaticninsights database: n=56,382).

*SENIE is a real-world registry of cancer genomics data from leading cancer centers; NG5S data were extracted from 13 participating US institutions. ®Foundationlnsights is a database from the FoundationCore
knowledgebase of patient genomic profiles spanning >150 cancer types; “Present in 5% of patients.

EGFR: epidermal growth factor receptor; GENIE: Genomics Evidence Neoplasia Information Exchange; NG5: next-generation sequencing; PCR: polymerase chain reaction.

Bauml JM, et al. WCLC 2020. Abstract 3399.



Emerging Data Identified as Many as 102 EGFR Exon 20 Insertion Variants?

H773_V774insAH
N771_P772insH
N771_P772insN
N771>GY
C775_R77BinsPHVC
H773_N774insY
N771_P772insG
N771=GF

5768 _V768insVD5
10. A767_5768insSVA
11. H773_N774insTH
12. P772_HT73insDNP
13.5768_V769>IL

14. D7T0_NT771>GVVDN
15. D770_N771linsGF
16. D770_N771linsGT
17.D770_N771linsH

18. H773_N774insGNPH
15 N771_PT772>GYP
20, N771_P772insT

21. P772_HT73insGNP
22 PT72_HT773insPNP
23.V769_D770insG5Y
24 D7T0_N771>G5VDN
25. D770_N771linsGD
26. D770_N771linsGL
27_DT70_N771insY

28 HT73_NT74>LM

29 H773_N774insHPH
30. H773_N774insPHPH
31. H773_N774ins5H
32. NTT1_P772>5WVDNP

b e R L

33.
34.
35.
36.
37.
38.
39.
40,
41
42,
43
44
45
46,
47.
48,
45,
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61
62.
63.
a4

N771_P772insNN
N771_P772insV
N771_P772insVDN
576B_VTES>TLASY
ATB3_Y764insLQEA
ATBT_5761insTLA
D770_N771>ASVDS
D770_N771>EDN
D770_N771>EGN
D770_N771>GVMDN
D770_N771>QVH
D770_N771>RDG
D770_N771linsAVD
D770_N771linsGTD
D770_N771linsGV

D7 70_N77linsNPH
D770_N771insP
D770_MN771ins5MD
D770_MN771ins5TH
D770_N771insT
H773_V774>NPNPYV
H773_V774=PNPYV
H773_V774insGH
H773_V774insNPHPH
H773_V774insVH
H773>MNPNPY
H773=0W
M793_P794>TQLMP
N771_H773>HHPH
N771_H772>HHP
N771_H772>KGP
N771_H772>RDP

65 . N771_P772>5EDNS
66 N771_P772=5HP
67.N771_P772»5PHP
6B.N771_P772>3VDSP
69 . N771_P772insC
JO.NTV1_P772insGTDN
J1.N771_P772insHN
TZ.NTT1_P772insY
73.N771>CH
74.N771>PH
75.P772_H773>RHPH
76.P772_HT73insGCP
77.PTT2_HT73insGDP
7B.P772_HT773insMP
79.P7T2_HT73insNPHP
B80.P7T2_HTT73insMNV

81 PT72_HT773insQ5PNP
82.P772*HR
83.576B_\V765>PL
84.5768B_\V76%insMD3
85.W7B9_D770insCV

86 VTE9_DTT0InsGTV
87.WT765_D770ins5A5V
8B.W765_D770ins5LRD
89 V7659 _D770ins55V
90.V7BS_H773>LDNPNPH
91 V7E8_N771>LDNRGH
Q2 NTTA_CT75>GTHNPHVC
93.N774_CT75insHNPHV
94 ¥764_\W763insHH

*Foundationinsights iz & database of patient genomic profiles. of 56,382 NSCLC genomic profiles,

36,465 had lung adenocarcinoma, 8252 had EGFR mutations, and §27 had EGFR exon 20 insertion mutations;

EGFR EXON 20 INSERTIONS IN NSCLC (N=627)%2b

Variants
in<2%

H773_V774insNPH,
8.3%

Published data has reported 64 unique EGFR exon 20 insertion variants?<, but
emerging data from FoundationInsights identified as many as 102 variants’?

byariant prevalence are approximations; = Comprehensive genomic profiling performed on 14,483 NSCLC cases in the course of dinical care identified 2251 cases with EGFR mutations; 263 of these cases were EGFR exon 20 insertion mutations.
1. Bauml IM, et al. WCLC 2020 [ahstract 3399]; 2. Riess W, etal. J Thorar Oncol. 2018;13:1560-1568.



Comprehensive Genomic Profiling “CGP”
(NGS-based)
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Timing of EGFR testing

v

4 Dynamic monitoring- EGFR driver and resistance mutation status during
treatment

v’ Disease progression



Tissue versus Liquid Biopsy

Clonal evolution

E: Acquired mutations and/or
i copy number variation of
H the target gens
Stage IV NSCLC with
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Histology
transformation
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o
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Main liquid biopsy techniques used

NGS-based approaches;
+ High sensitivity
+ Multiplex
+ Gene rearrangements
+ Gene amplifications

PCR-based approaches:
< Variable sensitivity
+ Single gene testing
< Only for mutations

Main technigues used for tumor tissue

MNGS-based approaches: FISH:
« High sensitivity + Gene
+ Multiplex rnrrm_gum?mg
« Gene rearrangements & amplifications

+ Gene amplifications

PCR-based approaches: S IHEC:
+ Variable sensitivity Fi = Protein
< Single/Multiplex gene testing expression

# Only for mutations

Rolfo C.et al.Liquid Biopsy for Advanced NSCLC: A Consensus Statement From the International Association for the Study of Lung

Cancer. Journal of Thoracic Oncology Vol. 16 No. 10, October 2021, Pages 1647-1662




Mechanisms of acquired resistance to first-generation tyrosine
kinase inhibitors (gefitinib and erlotinib)

Others T790M mutation with

EGFR amplification
0% 10

SCLC transformation
. EMT
1%

MET amplification
3%

HER2 amplification
6%

Westover D. et al. Mechanisms of acquired resistance to first-generation tyrosine kinase inhibitors (gefitinib and erlotinib).
Annals of Oncology.Volume 29, Supplement 1, January 2018, Pages i10-i19



Tissue versus Liquid Biopsy

Clonal evolution

Acquired mutations and/or
copy number variation of
the target gene

i

Clonal peevalenoe

Stage IV NSCLC with
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Main liquid biopsy techniques used

MNGS-based approaches:
« High sensitivity
« Multiplex
« Gene rearrangements
+ Gene amplifications

PCR-based approaches:
+ Variable sensitivity
« Single gene testing
+ Only for mutations

Main techniques used for tumor tissue

NGS-based approaches:
« High sensitivity
« Multiplex
+ Gene rearrangements
< Gene amplifications

FISH:
+Gene
rearrangerments

& amplifications

PCR-based approaches: el |HC:

+ Variable sensitivity :
« Single/Multiplex gene testing
« Only for mutations.

+ Pratein

expression

65.7% sensitivity and 99.8% specifity

Rolfo C.et al.Liquid Biopsy for Advanced NSCLC: A Consensus Statement From the International Association for the Study of Lung Cancer.

Journal of Thoracic Oncology Vol. 16 No. 10, October 2021, Pages 1647-1662




Histologic Transformation in EGFR-Mutant Lung
Adenocarcinomas

Pre-treatment
(EGFR-TKI naive)

l

EGFR-TKI sensitive

Acquired resistance to EGFR-TKI

[

-

< EGFR-TKI
treatment

Histologic transformation

Epithelial-to-mesenchymal
transformation

Neuroendocrine
transformation

Small cell lung cancer

Large cell
neuroendocrine
carcinoma

> Squamous cell carcinoma

Ranjan P. et al. Histologic Transformation in EGFR-Mutant Lung Adenocarcinomas: Mechanisms and Therapeutic Implications. Cancers 2021, 13, 4641



ALGORITHM FOR EGFR T790M MUTATION TESTING

1790 _. g TAGRISSO'

Patients with advanced M+ osimertinib
EGFRm NSCLC who have = Plasma
progressed on a previous
T790

EGFR TKI

1. Tagrisso Summary of product characteristics 2016



ALGORITHM FOR EGFR T790M MUTATION TESTING

Patients with advanced TIZ/I9+O
EGFRm NSCLC who have = Plasma
progressed on a previous
EGFR TKI 1790
M-
. 1790
Re-biopsy success rate: 80% y Vee M
(73 to 95%) Biopsy
Patients ineligible for No 1790
biopsy M-
OR —
biopsy sample T790
insufficient for y M+
molecular testing Cytology

1790

1. Tagrisso Summary of product characteristics 2016



Different cytology samples can be successfully used for mutation testing

EGFRm test results

EGFR T790M mutation test results

100% -

80% -

60% -

B EGFR mutation positive
. B No EGFR mutation
e Fail 2%
20% -
0%

Of 128 cytological samples, 98% generated an EGFR
test result, with an EGFRm frequency of 25%?
The EGFRm frequency was comparable to that

detected in tissue biopsy specimens

100% A

80%

60% -
790M mutation positive
40%
No T790M mutation

20% -

0% —
Of 26 cytological samples taken from patients
resistant to EGFR TKIs (20 pleural effusion, 6
sputum), 42.3% harboured a EGFR T790M

mutation?
A mutation frequency comparable to other
studies3

1. Rekhtman N et al. ) Thorac Oncol 2011;6:451-8 2. Lin Li et al. Chinese Journal of Cancer Research, 2015; 27 (3): 294-300 3. Lindeman NI, et al. Journal of Thoracic Oncology.

2013 Jul 31;8(7):823-59
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EGFR testing

Table 2 FDA-approved companion diagnostic tests for NSCLC therapies

FDA-approved

Approximate

device Manufacturer Platform Specimen Therapy turnaround time
therascreen EGFR Qiagen PCR FFPE tumortissue  Afatinib, gefitinib 1to 7 days
RGQ PCR kit (47)
FoundationOne Foundation NGS FFPE tumortissue  Afatinib, osimertinib, erlotinib, 10 to 14 days
CDx™ {48) Medicine gefitinib, alectinib, crizotinib,

ceritinib, dabrafenib plus trametinib
cobas EGFA Mutation Roche PCR Plasma (K:EDTA) or  Erlotinib, osimertinib 1to 7 days
Test v2 (49) FFPE tumor tissue
PD-L1 IHC 22C3 Agilent IHC FFPE tumortissue  Pembrolizumab 1to 7 days
pharmDx (50) Technologies
VENTANA ALK (D5F3) Roche/VENTANA [HC FFPE tumortissue  Alectinib, crizotinib, ceritinib 1to 3 days
CDx Assay (51) Medical Systems
Vysis ALK Break Apart Abbott FISH FFPE tumortissue  Alectinib, crizotinib, ceritinib 1to 7 days
FISH Probe Kit (52)
Oncomine™ Dx Target Thermo Fisher NGS FFPE tumortissue  Crizatinib, dabrafenib plus 51to 14 day

Test (53) Scientific

trametinib, gefitinib



Reporting of EGFR mutation status using PCR
platform

PRIMENJENE METODE:

zolovanje DMK QlAamp(R) DMA FFPE tissue kit
Genotipizacija Easy(REGFR Distech Pharmacogenetics (dokazivanje somatskih mutacija u humanom
gencmu primencm metode Real Time PCR na uredaju ABI 7500 - Applied biosystems)

OGRANICENJA ISPITIVANJA
Analiticka senzithnost  [Detekcija i identifikacija mutacija prisutnih u 1% ispitivanih celija (zavisno od mutacije)
Klimicka specificnost Primenjenom metodom identifikuju se swe klinicki'terapijski relevanine mutacie u EGFR genu.

ISPITIVANE MUTACIIE
Gen [ egzon ‘Warijacije u proteinu (genu)
EGFR | egzon 18 |Mix1*. c.2155G=A p.(GlyT185er); c.2155G=T p.(GlyT12Cys) c.2158G=C p.(GlyT194l3).
Mixz. c.2onee=1 p.{Thrr80Met}.

, Mix3.c 2303G>T p.(SerT68le).
EGFR  egzon 20 Mixd* ¢ 2307_2308insGCCAGCGTGE p.(ValTol_AspTTlinsAlaSeryal);
c.2310 2311insGGT p-(AspT70 Asn?T linsGly); c.2318 2320insCAC p. (HisTT3 ValTr4insHis)

) Mix5. c.25 72120 p.(LeuB5BArg).
EGFR  egzon 21 MixG. c.2582T=4 p.(LeudS1Gin).
Micr ™ o 2235 2248del15 p(GluT46_AlaThOdel); o 2236_2250deN5 p.(GluT46_AlaTh0del);
c.2240 2257del18 B [LeuT47_ProT53delinsSer);
£ 2230 2248delinsC p.(LeuT47_ProT53delinsSer);
c.Z23T_2255delinsT p (GluT46_SerTSZdelinsval); c.2240_2254del15 p.{Leuv47_Thrr51del);
_,._2°E| 2258del18 p.(LeuT4T_Serr52del);
2237 2251 dellSp G ur4'3 ThrT51delinsAla); c.2238 2253del15 p.(LeuT47T_ThrT51del]);
EGFR I egzon 19 ,:219 2251delinsC p.{LeuT4T_Thr751delinsPro); ¢.2230_2247deld p.(LeuT47_GluT40del);
c.Z235 2245del12 p.(GluT 46 GluT48del); c.Z238_ 2258delinsCA pileuT47_| ProT53delins= nj
c.Z2240 2251del p.(LewT4T_ThrigidelinsSer); ¢ 2237_2254del18 p.(GluT46_SerT52delinsAla)
. 2238 2248delinsGC p. rLE.J"-F' AlaTEDdelinsPro};
2238 2255del18 p.(GluT45 bEF-FEdEhI'I":HEFI
2238 2252delinsAAT p.(SluT45_ThriSidelinslie);
2238 2252=GCA pLeuT4T_Thri51dedinsi3in); c.2236_2253del18 p.(GluT48_Thrr51del)
ne mogu se medusobno razlikovat

o000
[N

0
",

noanon
P BT

REZULTATI PCR TESTIRANJA
Ll uzorku tkiva izdvojenog makrodisekcijom iz dostavijenog parafinskog kKalupa nisu detektovane
mutacije EGFR gena.

Rezultaii oveg testa moraju bifi interpretirani u klinidkom kontekstu zajedno sa drugim relevaninim pedacima i ne mogu se
samaosialno karistiti za postavijanje dijagnoze maligniteta.

kraj izvestaja
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Reporting Biomarker Findings

Clinically critical information (eg, tumor
type, stage, specimen sites)

at the beginning of the report is
presented in a prominent manner

Actionable biomarkers (with the gene,
alteration, and specific sequence of
the variant) are reported, including
reporting of negative biomarkers

Summary of biomarkers with
potential resistance to therapies®

Summary of case-specific guideline-
driven complementary testing results
with details on methodology

Integrated Molecular Pathologist
summary of the clinically relevant
findings, including resistance to first-
and second-generation TKIs®

This is & sample report that incorporstes templates from multiple laboratories.

Potemiz] Thempeutic Options Potentizl Therapeutic Options
{an incdication) {in other indictions)

Exon 20 insertion - -
EGFR {V758_D770insAsV]? Mobocertinib, Amivantamab None
Additional Biomarker Findings
Microsatellite insmhility (M5} MEHH
Tumeor Mutation El.r\d:m_'l'l\r'l-Bl TEE Mo M {Sequenced) 257 Muts/MEb (Exome Eguivalent) |
Pasthnant Negative Blomarkess Evalusted by NGS
BRAF ALK EREBZ KRAS MET ROS1 RE NTRIL NTRKZ NTRE3 |
Biomarker Results Which May Confer Resistance To Specific Tharapies
Diomarker Bramarker Fincings Therapeutic Uptions Affected
EOFR Excn 20 insertion May canfer resistance ta first- and second-genemtion TEls
Previously Reported Results
Bomarier Felethoooiony Resul
MET - - FezEbie Tor ACE] ZENE MESTENZEMENL — MEZEIVE f0r MET fEne
i smpiifications.
Pon-TRE IHC Fan-TRE: Tumncr osils sre NEGATIVE for TR protein sxprassion.
FORLI (2303) I PO-L4 [2203]: Hizh evpression. Tumar Froparbon Seore [TFS) 76-100%
— - Nazstie for RGE] pene resrmansament. — Nemtve for MET gene
e FEr smpiifications.

Pathologists Motes and Summary

This insertion is ineon 2] of B5FR and this patient may not respond to the trestment of first- ar s=cond-generation EGFR kbinese:
inhibitors. EGFR exon 20 mutations are 3 subset of EGFR mutstions and are mainly in-frame duplications and for insertions
shawing high varizbility in length and position. EGFR =xon 20 irsertions ocour in = 2% of all K3LLC mutations and 5 10% (range,
43-108¢) of NSCLE cases with mutat=d B5FR.

COMFIDENTIAL

Reporting guidelines
recommend the use of
colloquial nomenclature
(eg, “exon 20 insertion")
in addition to standard
nomenclature for
biomarkers to deliver a
clear message to the
physician reading the
report

*This is one example of an exon 20 insertion mutation; * It is important to recognize that suitability for a treatment is based on many factors other than the diagnosis as written on & test requisition and the genotype discoversd

through testing.




Thank you for your attention

Orchids of my Office
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