SPREMRER

Taichung Veterans General Hospital

J\,e
HRD BYFE 73 [ B% O],

ATt Ed

AP RABN/RLBRL/REN <>
RENESE03FEE <>
)
=

4% FEEsymposium 16:10-16:30
FER . EIEEEER  [REEHE
SRt tEEE

12/Aug/2023 .

?.}7 9 0“ § ‘9 e




Disclosure

* nil




Outline

* Introduction Q
- DNABERE S BEJENE)S; <>
« HRD/RIE

e Real world data




Introduction




LA

_\=\

_I_I_|

=t

\

J =t 2 40 43 BS
= V4 ';fjiﬁiﬁtgf;
A~ 1% A iH

= RIS

R

/;JZE/Dr

I'I'I

A

F15 55 7%

{EEE/far R

)‘X'

<><> TLGY #R e ?

it




MBS IEELETEEAE

= < 7 :
2l JQO g@;;;ﬁ A

@

=~ IRIEE . XA
BIET]H FigaE
( REEE) B/ A=
FISH <><> iERE =

ERB
o CBRA?

/] =




F YRRV IE R |

/Patlents with hlgh\
/" Pati h ™ BandBbut low C SUBEIESS of cancer:
s ® o o these patients have
signs and symptoms La worse prognosis
of the sam ancer /’ Kist Batie bt R
treatment §l

Measure

ot va mIELTHIA
Batienuewittilows. | ﬁ& ¥9L E/‘J 515\ i

BMand Blbut high€ | | Subelass 2 of cancer:
these patients have
-a better prognosis

but benefidrom 28 (R )
B/
= /16

«k ,

prognosis (that is, have biomarkers that are associated with poor survival) may be gi
a more aggressive treatment (treatment X) versus those in subclass 1 who have a bé
prognosis (that is, have biomarkers that are associated with good outcome) and require
aless aggressive therapy (treatment Y). Additionally, the converse may be true where
individuals with a worse prognosis are provided less aggressive therapy if no benefit
from aggressive treatment has been observed for this subclass.
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Summary of Guideline Recommendations for PARP
Inhibitors as Frontline Maintenance in Ovarian Cancer

J,eo

Germline/somatic
BRCA1/2 mutant

Niraparib
Olaparib
Rucaparib

Niraparib
Olaparib + bevacizumabT
Rucaparib Rucaparib

Niraparib

Tew. JCO. 2022;40;3878. Niraparib PI. Olaparib Pl. Rucaparib Pl. Monk. JCO. 2022;40:3952.






Leading Edge

Hallmarks of Cancer: The Next Generation
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Figure 2. Overview of DNA-Damage-Response Pathways in Competent Human Cells.

After either internal or external insults to genomic integrity, differential activation of repair pathways induces heterogeneous end re-
sponses that are dependent on the degree of damage and ability to repair DNA. Homologous recombination of double-strand DNA
breaks can result in activation of either the double-strand break repair (DSBR) pathway or the synthesis-dependent strand annealing

(SDSA) pathway. The nonhomologous end-joining (NHE]) pathway can be divided into the classic and alternative pathways. The path-
ways for base excision repair, nucleotide excision repair, and mismatch repair are also pivotal mediators that minimize the effects of del-

eterious DNA insults.

N ENGL MED 371;18 NEJM.ORG OCTOBER 30, 2014
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DNA damage Signaling pathways Effectors DNA repair
2 «* .

M é . $
AALRS b
Single-
strand breaks - BER
DSBs NHEJ
UV bulky
adducts o NER
Single nucleotide MLH1/2* i

mutations MSH2/6*

Pharmacologically targeted:

PARP1/2 Olaparib (AstraZeneca)
Rucaparib (Clovis)
Niraparib (Tesaro)
Talazoparib (Pfizer)

ATR AZD-6738 (AstraZeneca)
M-4344 (Merck)

DNA-PK Asi DNA (Onxeo)
CC-125 (Celgene)
LY-3023414 (Eli Lilly)
M-3814 (Merck)

WEE1 AZD-1775 (AstraZeneca)

CHK1/2 CBP-501 (CanBas)
Prexasertib (Eli Lilly)
GDC-0575 (Genentech)
SRA-737 (Sierra Oncology)

ATM AZD-0156 (AstraZeneca)

J Clin Oncol 37:2257-2269. © 2019 by American Society of Clinical Oncology




TCGA: High grade serous ovarian cancer(&xE BRI L M4HIPERE) NERETR
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D Bell et al. Nature 474, 609-615 (2011) doi:10.1038/nature10166



DNA damage response( DDR)

- HRRusesa
homologous DNA
template to repair
DSB ( oJH5%—1%[E]
TRDNAIRIRIZTE )
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0 « Itis an error-free
. , DNA repair
DNA single Bulky Ba isgratches, DNA double pathway ( O] IEF&/E
strand breaks  adducts insertions'a @ clefions  strand breaks (DSBs) #)

Mismatch ﬁ DSB
repair ' *

Repair Base Nucleotide h |
pathway e;(ec i “remair recs rrr? |§I ;c?oonu ?e pair
pair repair
(BER) (NER) R R BUAR R S BESE
Examples of PARP, ERCCH1, MSH2 MLH1 Nor?-ho.mologus ‘ NHEJ(BZERIFEZR )
enzymes/ XRCCH, ERCC4 end joining (NHEJ 7/
ﬁ:fif\',zz LIGASE 3 DNA-PK BR
KU70/80 PAL
CHEK1/2
RADS51

BER=Dbase excision repair; DDR=DNA damage response; DNA=deoxyribonucleic acid; DSB=double stand break; HRR=homologous recombination repair; NER=nucleotide excision repair; NHEJ=non-homologous end joining
Figure adapted from: 1. Lord CJ, and Ashworth A. Nature. 2012;481:287-294



Specific killing of BRCA2-deficient
tumours with inhibitors of
poly(ADP-ribose) peciymerase

Helen E. Bryant', Niklas Schultz’, Huw D. Thom#s®, KZyan M. Parker’,

Dan Flower', Elena Lopez', Suzanne Kyle’, Mark-Meath',
Nicola J. Curtin’ & Thomas Helleday'~

Targeting the DNA repair defec?
in BRCA mutant cells as a
therapeutic strategy

Hannah Farmer>*, Nuala McCabe'**, Christopher J. Lord**,
Andrew N. J. Tutt>’, Damian A. Johnson’, Tobias B. Richardson?,
Manuela Santarosa*t, Krystyna J. Dillon®, lan Hickson®,
Charlotte Knights®, Niall M. B. Martin®, Stephen P. Jackson*°,
Graeme C. M. Smith* & Alan Ashworth'~

NATURE | VOL 434 | 14 APRIL 2005
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PARP INHIBITORS

Poly(ADP-ribose) polymerase and DNA Repair

i
'p:’zi" v 4 J

* PARP is a key regulator of DNA damage repair processes
* Involved in DNA base-excision repair (BER)
* Binds directly to DNA damage

* Produces large branched chains of poly(ADP-ribose)

* Attracts and assists BER repair effectors

16
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Synthetic lethality occurs when two separate non-lethal defects
become lethal when combined?**

PARP
inhibitor

PARP

|nh|b|tor

HRD

Narmal cell PLUS

targeted therapy’ PLUS

targeted therapy?

&
e

i
X v
®

HRR
DNA repair
mechanism
Other repair

Cell survival Cell survival Cell survival Cell death

17 DNA, deoxyribonucleic acid; HR, homologous recombination; HRR, homologous recombination repair; PARP, poly (ADP-ribose) polymerase
1. Walsh CS. Gynecol Oncol. 2015;137(2):343-350. 2. Konecny GE, et al. BrJ Cancer. 2016;115:1157-1173. 3. George A, et al. Nat Rev Clin Oncol. 2017;14(5):284-296.
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Gynecologic Oncology 164 (2022) 221-230

Contents lists available at ScienceDirect

Gynecologic Oncology

journal homepage: www.elsevier.com/locate/ygyno

Probability of detecting germline BRCA1/2 pathoge iic/variants ()
in histological subtypes of ovarian carcinoma. A Wieta-analysis e

Vera M. Witjes ?, Majke H.D. van Bommel ®, Marjolijn J.L. Ligtenberg ®<, Janet R. Yos “Marian J.E. Mourits ®,
Margreet G.E.M. Ausems /, Joanne A. de Hullu ®, Tjalling Bosse &, Nicoline Hoogérbrugge™*

V.M. Witjes, M.H.D. van Bommel, M.J.L. Ligtenberg et al.

Data are limited on the use of
maintenance parpi in LCOC ( less
common ovarian cnacer)

X HEhigh grade serous csrcinoma
Jm A LEEX 22 ABRCA mutation

Gynecologic Oncology 164 (2022) 221-230

Table 2

Meta-analyses of proportion germline BRCA1/2 PVs per histological subtype of OC.
Histology Number of Positive Total Pooled 95% CE(%) Prediction Hetero-geneity Numbers needed to test

studies proportion (%) interval (%)° (1% to find 1 PV (95% CI)

High-grade serous 28 1738 7914 22.2 19.6 to 25.0 11.6/to 38.2 88% 5(4to6)
Carcinosarcoma 10 9 77 11.9 5.8t022.6 36to323 0% 9(5t018)
Endometrioid 27 67 764 5.8 33t099 1.0 to 26.8 0% 18 (11 to 31)
Low-grade serous 23 34 422 52 23t011.3 0.8 to 27.0 0% 20 (9to 44)
Clear cell 27 29 794 3.0 16t05.6 0.0to48.4 17% 34 (18 to 63)
Mucinous 17 11 244 2.5 0.6t09.6 0.1to 314 0% 40 (11 to 167)
Other 25 19 272 7.0 45t010.7 44t010.9 0% 15 (10 to 23)

2 Prediction interval reflects the range in which proportions are expected to be found in future research.

19



Terminology consistent with community language, labels and

guidelines
It is important to distinguish between phenotype and test

Homologous recoinbiriation repair (HRR): the cellular mechanism to repair DNA
double strand breaks

W

L AR DNAZE

Homologous recombination d«ficiency (HRD): the phenotype of a cell/tumor that has
impaired ability to conduct HRR (fei"¢ xample due to loss of function of genes involved in

the HRR pathway) &I DNATE SRS gE

Genomic instability test: a molecular diagnostic test to~assess HRD phenotype (for

example the Myriad myChoice® CDx test) . / .
Rl ERDNABESRIEN A

@

HRD-positive: a tumor which is identified as HRD based ona,molecular diagnostic test

(for example a genomic instability test)
HRD-negative: a tumor which is identified as HRD-negative based on a molecular

diagnostic test

I+

Genomic instability in the context of HRD testing in Ovarian Cancer refers to genomic alterations resulting from homologous repair deficiency (HRD) and not microsatellite instability resulting from mismatch repair (IMMR).



Three approaches to identify HRD
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Cause of HRD Function of HRR @fect of HRD



Approach 1: Cause of HRD

Causes of HRD

Cause of HRD Germline / Tumg~ » Loss of function of key
HRR genes (tumor test)

* Including point
mutation / InDel */ 15 genes in AZ panel:

detected by NGS

BRCA/A, BRCA2, ATM,
- Large DNA deletion BARDTBRIP1,/CPK12,
tect MLPA CHEK1, CHEKZ2, FANCL,
detected by PALB?2, PPP2R2A
RAD51B, RAD51C,
RAD51D, RAD54L

22
1. O’Kane GM et al. Trends Mol Med. 2017;23(12):1121-1137. 2. Hoppe MM, et al. J Natl Cancer Inst. 2018;110(7):704-713



TABLE 2. Known Deleterious Homologous Recombinant Deficiency Gene Frequencies in Ovarian Cancer

HR-Path- Observed Frequency All Epithelial Observed Frequency High-Grade
way Gene Ovarian Cancer (%) Ovarian Cancer (%) References

RAD51C

0.41-2.9

1.9

1 133, Cunningham et al®**,

Walsh et al®, Pennington et al*°, Minion et a

Song et al*’

RAD51D 0.35-1.1 0.95 Pennington et al*°, Cancer Genome Atlas Research Network>®, Song
et al®

RAD51B 0.06 0495 Cancer Genome Atlas Research Network?®, Song et al®

RAD50 0.2-1.0 - Walsh et al®, Minion et al®®

RAD54L — 0.5 Kristeleit et al®®

ATM 0.8-0.86 0.32-1.0 Pennington et al*®, Cancer Genome Atlas Research Network??,
Minion et al**

BRIP1 0.9-4.0 0.32-1.0 Walsh et al®, Pennington et al*®, cancer Genome Atlas Research
Netwwrk3®, Ramus et al®’

CHEK2 0.4-5.0 0.32-1.0 Walsk et al®,Rennington et al*®, Cancer Genome Atlas Research
Network>8, Minion et al®®

FANCA — 0.5 Kristeleit et-al*®

FANCI — 0.5 Kristeleit et al®®

NBN 0.2-1.0 0.63-1.0 Walsh et al®, Pennington et al*®, Cancer Genome Atlas Research
Network®®, Candido-dos=Reis’*, Minion et al®?

PALB2 0.2-2.0 0.63 Walsh et al®, Pennington et al®®, Cancer Genome Atlas Research
Network®®, Ramus et al®’

23 2016 ASCO EDUCATIONAL BOOK | asco.org/edbook



Non-BRCA HRRm was not predictive of improved PFS,
regardless of gene panel in 1L OC(PAOLA-1)

HR (95% Cl)

Exploratory Pre-Gefined 0.95 (0.49-1.94)
panels

Expanded 1.01 (0.55-1.95)

Restricted NC NC (<20 events)

|

Published  yce  in study 19 *— - 092 (0.51-1.73)
panels

Used in ARIEL3 ® - 1.35(0.65-3.14)

Used in NOVA O < 1:83 (0.76-5.43)

HR (95% CI) O.I25 O.I50 1.00 2.I00 4.|00

Favours olaparib + bev Favours placebo + bev

bev=bevacizumab; Cl=confidence interval; HR=hazard ratio; HRRm=homologous recombination repair gene mutation; NC=not calculable; PFS=progression-free survival
Pujade-Lauraine E, et al. Presented at the SGO Annual Meeting 2021; 19-25 March; Virtual
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Approach 2: Function of HRR
(2

ESMO > Oncology News

THE RAD51-IF TEST IS FEASIBLE FOR ASSESSMENT OF THE FUNCTIONAL STATUS OF
HOMOLOGOUS RECOMBINATION REPAIR IN TNBC TUMOURS

N\

Results from two studies support further development to
incorporate RAD51 testing in clinical decision making

S

Function of HRR

Date: 07 May 2021
Topics: Breast cancer; Translational research

RADS1-IF test
Homologous Predicted response to

Staining and Scoring recombination repair PARP inhibitors or
(HRR) status platinum-based drugs

. @ . E / . — HHR{ 3;2:;ient —> se nsitived" $

: =
Patients with Untreated Immunofluorescence — HRR proficient — resistant
early TNBC FFPE tumor assay for (HRP)

RAD51 & Geminin

Sample

1. Serra Elizalde V, Llop-Guevara A, Pearson A, et al. Detection of homologous recombination repair deficiency (HRD) in treatment-naive early triple negative breast cancer (TNBC) by RAD51 foci and comparison with DNA-based tests

26 2. Llop-Guevara A, Vladimirova V, Schneeweiss A, et al. Association of RAD51 with Homologous Recombination Deficiency (HRD) and clinical outcomes in untreated triple-negative breast cancer (TNBC): analysis of the GeparSixto

randomized clinical trial.



Approach 3: Effect of HRD
(3

Promoter
Methylation

Undetermined
Causes
Methods to detect @ @
genetic scar

3 &8 &R

LOH: Loss of heterozygosity ; TAl: Telomeric allelic imbalance ; LST: Large-scale state transitions ; Gl: Genomic integrity
1. Serra Elizalde V, Llop-Guevara A, Pearson A, et al. Detection of homologous recombination repair deficiency (HRD) in treatment-naive early triple negative breast cancer (TNBC) by RAD51 foci and comparison with DNA-based tests.

Genetic
Mutation

C -

Mutation

BRCA1/2 b

Effect of HRD

@

b (EN 3

27 2.Lllop-Guevara A, Vladimirova V, Schneeweiss A, et al. Association of RAD51 with Homologous Recombination Deficiency (HRD) and clinical outcomes in untreated triple-negative breast cancer (TNBC): analysis of the GeparSixto

randomized clinical trial.



The effects of HR deficiency are seen as accumulation of DNA
damage

( )

Loss of HR

Error-prone
repair of DNA

\. J

——

Accumulation of

i
' A
characteristic <>

A
DNA damage

Normal Duplication Deletion o Insertion Translocation
\. J

HETEROZYGOUS Large-scale rearrangements
2 copies of each gene
gosity

Rodgers and McVey. J Cell Physiol. 2016; 231(1): 15-24 )8




How do we detect “LOH” & calculate the score

LOH detection by genom
(usually done by NGS)

ide sequencing

1. Selected meaningful SNP
Algorithm

HRD Score

* All patented

OO * The lab’s own knowhow

Credit: U.S. National Library of Medicine; modified from MedlinePlus



Genomic Instability and SNP Testing

« Genomic instability (e.g. LoH) tests are NOT based on gene panels, but are specialized
tests that require pafi-genome SNP coverage

) Design principles for SNP selection:

1. SNPs are evenly distriouted across the genome.
2. SNPs should be from the 12¢ions that are unique in the genome.
» Low complexity region witi’c¢omplicate the analysis.

A 3. SNPs have good population allele“frequency (GMAF); in other words a
significant proportion of the selected SNPs heuld be heterozygous

The SNP density can determine the minimum size of LoaH segment detected.
Loss of A sparse SNP assay can miss LOH segments

Heterozygosity

Abkevich V et al. Br J Cancer 2012 ;107: 1776—1782; Swisher EM et. al. Lancet Oncol. 2017 Jan;18(1):75-87.

30



Primary Maintenance Trials

SOLO-1 PR'MS\/,EZ':GOT' PRIME ATHENA-Mono | PAOLA-1/ENGOT-OV25 VELIA/GOG-3005
(N =391) s (N = 384) (N =538) (N = 806) (N = 1140)

Treatment arms Olapari Niraparib vs Niraparib (IBW) Rucaparib vs Olaparib + Veliparib + CP - veliparib
plagzV placebo placebo bevacizumab vs  Veliparib + CP - placebo
1 pIacebo Placebo + Placebo + CP = placebo
e bevacizumab
Ia Foundation One . e . e
: BGI Genomics myChoice” HRD Plus myChoice” HRD CDx
m ho'c HRD score CDx HRD score 242 HRD score 233
HRD scoré ]) HRD LOH > 16% B -
l - Presence of a single allele
Taiwan

TAI: A ancy in the 1:1 allele ratio at the
end of th mosome (telomere)

1. Myriad myChoice® ( LOH+TAI+LST)
2. Fundation one CDx (LOH)
3. ACT HRD (LOH)

LST: Transition pointsfoetween regions of abnormal

and normal DNA or between two
different regions of abnormality

4. SOPHIA HRD-> not SNP based

—=asummn{ (8 1@=ur



The HRD Testing Platforms

Myriad myChoice®

The test content

1. Tumor BRCA1/2
2. HRD Score

Score content

* LOH (54,091 SNPs)
* TAI

o LST

 Patented Algorithm

HRD score: 0~100
HRD positive: 242 (PAOLA-1 trial)
LOH platform: NGS (illumine, HiSeq)

1. https:// ;2

32 https://www.accessdata.fda.gov/cdrh_docs/pdf16/P1600185001c.pdf. Accessed August 28, 2018. 5. Morgan, Robert D., et al. "PARP inhibitors in platinum-sensi
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Figure 2 Scoring by genomic scars of homologous recombination deficiency and driig response. Eight examples of various forms of structural
copy number aberrations and rearrangements are given, whereby each box, lettered A to F, represents a genomic segment of approximately 3 Mbp in
length. Below the chromosomes, the three genomic scars - homologous recombination defect (HRD), telomeric allelic imbalance score (NtAi), and

large-scale transition (LST) - are listed along with the respective integer count for the scar (0= not seen, 1 =detected once). LOH, loss of heterozygosity.

;3.

LOH: Loss of heterozygosity ; TAl: Telomeric allelic imbalance ; LST: Large-scale state transitions ; TMB: Tumor mutation burden ; MSI: Microsatellite instability

; 4. FoundationFocus CDXggep oy TeChnical Information.,
tive high-grade serous ovarian cancer." Cancer chemotherapy and pharmacology 81.4 (2018): 647-658.



http://www.myriad.com/
https://www.foundationmedicine.com/test/foundationone-cdx
https://www.actgenomics.com/patients_product.php?id=5

Methodology comparison: LOH score

Company 1 HRD-LOH continuous LOH events > 15 Mb
Cornpany 2 cenone-wide LOH LOH = TOtal Iength Of continuous LOH SNPE Myraid:54901SNP
(segrent) Total length of HET SNPs .
™ i} ' :3500SNP
AhEEL g:;?:::)“w' (& LOH = —_Total number of LOH SNPs one
Total number of HET SNPs ACTHRD: 5000SNP
16 Mb | o 8 Mb
{1  Total length = 56 Mb
x X v x HRD-LOH =1
x x v v LOH segment
= (16+8)/56
=043
v v v v LOA fraction
= (1%174+2)/14
= . = 0.57
| ] LOH SNP .| Heterozygous SNP

From ACT



ACTHRD" Performance

Comparator Assay

HRD Status B Definition of Positive with
1ruz Posiiive | True Negative Invalid Total
FDA-approved test:
Positive ¥ 1 0 24 .
o BRCA1/2 mutation
Negative 0 15 0 10
ACTHRD™ = or
Invalid 1 g 1 2
— -~ GIS score 242
Total 24 11 1 36
PPA [95% CI] 100.00% [85.69%, 10,.00%)|
Agreement 7 P =yt =
Including Valid | NPA 5% CI 90.91% [62.26%, 99.53%] Definition of Positive with
Results Only - ACTHRD™:;
OPA [95% CI] 97.06% [85.08%, 99.85%| BRCA1/2 mutation
PPA [95% CI] 95.83% [79.76%, 99.79%] | of
Agreement
Including NPA [95% CI] 90.91% [62.26%, 99.53%] EOH score=> 0.4

Invalid Results

OPA [95% CI] 94.29% [81.39%, 98.42%|




Effect of HRD
P 2

Two different HRD test methodologies: (1) LOH, TAl and LST (2) Gl

l‘ ayriad myChoice® CDx ] [ FoundationOne® CDx ACT HRD

Effect of HRD @ @ ‘

[ HRD ] — [Genomiclnstability ]/

vl

Genomic
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SOPHiA HRD DDM Solution: a cost-effective & easy to adapt
application for HRD detection

& Enables users to independeftly £onduct HRD testing in their own laboratories

& Combines the sequencing of HRR genes & measures genomic integrity in a single assay

& Easy to implement in your lab with strong/expert support & SOPHiA Set Up Program
& SOPHiA DDM Platform analytics & HRD status ¢ssissinent in a user-friendly & intuitive interface

Targeted sequencing Low-pass whole Deep ledrning SOPHiA DDM Platform
genome sequencing e

Sofnatic. & germline High coverage of low-pass Convolutional neuronal Sample-to-report workflow
mutations in 28 HRR genes data into algorithm-trained networks reveal genomic with high quality analytical &
incl. BRCA1/2 feature extraction integrity interpretation capabilities



Low-pass EEEER (Low-pass WGS)
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M FHLow-pass EERAEFERICI5E ? EREEMUESEE ?
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Conc

Preliminary Data (Intarnal Study)

The SOPHiIA solution was assessad“using- 62 high-grade

ordance Data

serous Ovarian Cancer samples

[ SOPHIA GENETICS ]

External Lab (will have peer to peer review publish)

« 53 samples passed SOPHIA DDM™ sample QA

e Observed concordance with HRD score (LOH + TAI + LST) : 94%

h = | [+
a & o B
' Il i L

HRD Score
e

(LOH-TAI-LST)

S

30
BRI 5 RS R

EZ 5 Negative” |

L]
. 4
® g 0
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M 20
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Prototype Genomic integrity
Index by SOPHiA DDM™
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Poster #579P

A multicenter evaluation of a low-pass whole genome sequencing-based solution for homologous recombination deficiency detection

A. Buisson*', P. Saintigny’, E. Pujade-LauraineZ, C. Montoto-Grillot2, D. Vacirca?, M. Barberis?, N. Colombo?, A. Harlé4, P. Gilson* mas, F. Bergantino$, P. Harter€, 5. PignataT, A. Gonzalez-Martind, C. Schauer®, K. Fujiwara®, |. Vergote™, T. Jakobi Noettrup®, PA. Just®, |. Ray-Coquard™

ESMO 2022
SOPHIA HRD, CE-IVD apprgved

Ovarian cancer, multicenter real~world performance evaluation
5 independent clinical laboratories

Decentralized analysis:
No significant difference in OPA was observed befweernsSOPHIA GENETICS™ or by 4 independent labs

P
J

HRD status concordance rate: 93.7 % ; kappa value: 0:4,8

Sample number: 149

Gl Status Myriad myChoice® CDx
Positive Negative Rejected PPA 90.4 %
. Positive 66 2 0 NPA 97.1 %
SOPHIADDM™
Negative 6 63 1
DX HRD g QPA 93.7 %
Solution Neg. withanFNrisk 1 5 1 | (Copcordance rate)
Inconclusive 0 3 1 PPA: Positive percent agreement - [F 14—
Rejected 0 0 0 NPA: Negative percent agreement + [2H R0 — Ut

OPA: Overall percent agreement

41 A. Buisson et al., ESMO 2022 (VOLUME 33, SUPPLEMENT 7, S811-5812,)
DOl:https://doi.org/10.1016/j.annonc.2022.07.707



42

®
C AMERICAN SOCIETY OF Lo
As O CLINICAL ONCOLOGY COIl Management Member Directory Sign in Search Q

Meetings & Education Research & Data Practice & Patients Career Development News & Initiatives Get Involved

A deep learning solutiondor.detection of homologous recombination deficiency in ovarian cancer
using low pass whole-gerging sequencing: Evaluation of the analytical performance.

SOPHiIA HRD
Ovarian cancer
4 independent clinical laboratories
Reproducibility: 100% (n=4)
HRD status concordance rate: 94.5 % ; kappa value: 0.871

Confusion matrix of comparison between Myriad myChoice CDx and GlI Sample number: 139
results.
PPA 91.7 %
SOPHIA GENETICS GII status
— . q A PA 95.5 %
Positive Negative
: : N OPA 0
Myriad myChoice Positive 66 6 . 94.5 %
(Concordance rate)
CDx status Negative 3 64

PPA: Positive percent agreement - [G 14—t
NPA: Negative percent agreement + F2H a9 — Bt

OPA: Overall percent agreement
J Clin Oncol 40, 2022 (suppl 16; abstr e17599)

https://doi.org/10.1200/JC0.2022.40.16_suppl.e17599



Real world data




HRD testing platforms overview

Myriad myChoice® GJQ P FoundationOne® CDx Other Solutions

The test content The test content @ LDT (Laboratory Development Test)
1. Tumor BRCA1/2 1./Turmar BRCA1/2 ACT Genomics (Taiwan)
2. HRD Score 2. HRO S¢ore (LOH) GC Genome (Korea)

3. 322 gend’s

i+ Soluti

Score content 4. TMB @ it Solution
* LOH (54,091 SNPs) 5. MSI ) [SOPHiA GENETICS ] [ Amoy ]
*TAI |

Score content AN
*LST « LOH (in codi f (Illl'mina m
 Patented Algorithm ' £oding exons fram ARAS

309 cancer-related genes)

HRD score: 0~100 _ LOH platform: NGS (illumina, HiSeq)
HRD positive: 242 (PAOLA-1 trial)

LOH platform: NGS (illumina, HiSeq)

1. https:// ;2. ;3. ; 4. FoundationFocus CDXgpep 1o Technlcal Information.,
44 https://www.accessdata.fda. gov/cdrh docs/pdf16/P160018S001c.pdf. Accessed August 28, 2018. 5. Morgan, Robert D., et al. "PARP inhibitors in platinum- sensmve high-grade serous ovarian cancer." Cancer chemotherapy and pharmacology 81.4 (2018): 647-658.
LOH: Loss of heterozygosity ; TAl: Telomeric allelic imbalance ; LST: Large-scale state transitions ; TMB: Tumor mutation burden ; MSI: Microsatellite instability


http://www.myriad.com/
https://www.foundationmedicine.com/test/foundationone-cdx
https://www.actgenomics.com/patients_product.php?id=5

Current available data about SOPHIA in Taiwan

c a re H R b 50.33% of Patients with Ovarian Cancer Tested HRD Positive by SOPHIiA
Genetics HRD Kit, in accordance with Published Data
((( 6 - ! ==y X
= [—] 33 /r“J Vil ,/ _i_!'J (from 14/02/2022 to 21/12/2022)
FRERFEHZEABRIBHBRE ZENBAMKAEBRIZHEH ;
THEMERBTRLEBE -
SREREHRIER AR BRI RBRPESSER ARRFHEEZE - MIPERE Cancer types
f FiagREZUFMREBaERE  AERBERAAMCEERRNES - NEERAE - Fallopian tube Peritoneal
| tBeEEEAMCBEAE - BATRRER - EBORERHRD (FREABERK) B ‘ Ovarian cancer Total
| M BHRDSHERET - HAEHH BRCAL/2 EERS - A AMIEIARE cancer cancer
L PEbER T tal ¢ ses, n 457 24 31 512
E AR EDEANERRR - EREEFFRAERY  SEREESTHPBRHELR . & R
L EE - ARBETHROEERUZMEERK - RUEBOEREN - MESEEER HRD p05|t“ & (%) 230 (50.33) 18 (75.00) 16 (51.61) 264 (51.56)
HaE HphBRMAESaBENRETARERBREZ TG  ERERRZEN - UEBE W A
AR BRCA mutated, n{%) /  89(19.47) 6 (25.00) 6 (19.35) 101 (19.73)
Gll positive | Y
T e < 141’”(,,0.85’)’_, 12 (50.00) 10 (32.26) 163 (31.84)
HRD negative, n (%) 227 (49.67) 6 (25.00) 15 (48.39) 248 (48.44)
; 4 y & ° °
[ ]
SOFIVA
GENOMICS
Data provided by SOFIVA.
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50.35% of Patients with Ovarian Cancer Tested HRD Positive by SOPHIA

Genetics HRD Kit, in accordance with Published Data

(from 02/2022 to 06/2({31?H D Project)

<Cai(ceyty.ges
OvariM?» Fallopian tube Peritoneal Total
cancer cancer
Total cases, n 723 4640 43 806

HRD positive, n (%) 364 (50.35) @zﬁg) 25 (58.14) 414 (51.36)
BRCA mutated, n (%) 133 (18.40) 11 (3740) <> 7 (16.28) 151 (18.73)
Gll positive
e e 231 (31.95) 14 (35.00) @ 1.86) 263 (32.63)
HRD negative, n (%) 359 (49.65) 15 (37.50) 18 | 392 (48.64)

Pata provided by SOFIVA.



European Journal of Cancer 188 (2023) 131-139

Available online at www.sciencedirect.com - E]C

ScienceDirect

journal homepage: www.ejcancer.com

Original Research

PARP inhibitor predictive value of the Eecuven' HKP L)

cccccccc

test compared with Myriad MyChoice CDx ®LYS ,/
HRD on 468 ovarian cancer patients from the PAOL/A-
I/ENGOT-ov25 trial

Highlights

eeResults of ENGOT HRD initiative on 468
shared FFPE samples of the PAOLA-1 trial.

*e Academic Leuven HRD test shows
comparable results with Myriad MyChoice
HRD test.

ee| euven HRD test confirms the impact of
olaparib on PFS and OS in the HRD+ patients.

47

Positive percent | Negative percent | Overall percent
agreement agreement agreement

BRCA analysis Rkt 99.6% 98%

HRD GIS scoring geieys 86% 87%

* 468 / 806 PAOLA-1 patients were included in the analysis

® Overall HRD status was 54% positive for Leuven vs 52% for MyChoice CDx Plus
e Unknown HRD status was 11% for Leuven vs 9% for MyChoice CDx Plus

e Bith tests’ BRCA analysis was highly correlated (95% PPA, 99.6% NPA)

e HRD GIS s¢ohing was less correlated (88% PPA, 86% NPA)



Leuven HRD test vs. Myriad (from PAOLA-1 trial)

HRD status versus PFS in PAOLA-1 (n=368) === HRD+ (812 BRCAm) ZE LA KWEEEEF S %] BRCAm FIBFREL ?

Leuven HRD test Myriad HRD test

1.0 =t B HRD, olaparib 1.0 h%—“\’ B HRD, olaparib
B HRD, placebo = v ® HRD, placebo
S 08 - B HRP olaparib 08 - \ B HRP, olaparib
§ ’ ® HRP, placebo . m HRP, placebo
g ‘-\‘
£ M
s 0.6 0.6 ;
% .......................................
w
5 0.4 4 0.4
D
g
{2
g 02+ 0.2
0.0 0.0
T T T T T T T T T T T T
0 10 20 30 40 50 Months 0 10 20 30 40 50

HRD = Homologous Recombination Deficient = HRD status positive (all, including BRCA)
HRP = Homologous Recombination Proficient = HRD status negative (BRCAwt/unknown)

Positive percent | Negative percent | Overall percent
agreement agreement agreement
BRCA analysis 95% 99.6% 98%

HRD GIS scoring g3 86% 87%

* 468 / 806 PAOLA-1 patients were included in the analysis

e Overall HRD status was 54% positive for Leuven vs 52% for MyChoice CDx Plus
e Unknown HRD status was 11% for Leuven vs 9% for MyChoice CDx Plus

e Both tests’ BRCA analysis was highly correlated (95% PPA, 99.6% NPA)

e HRD GIS scoring was less correlated (88% PPA, 86% NPA)

48 Liselore L. et al., Gynecologic Oncology, Volume 166, Supplement 1, 2022, Pages S51-S52, ESGO congres 2022, Poster
Myriad myChoice

HRD status positive (only BRCAwt)

Leuven HRD test

Progression Free Survival (%

0.0 T 1 T T

Time in monthsf

W\
HRD, olaparib

:

Progression Free Survival (%)

# & HRD+, BRCAwt U158 - PFS EER A ZEZR (£10.6 {E H)

Myriad MyChoice test

0.0 T T
0 10 20 30 40 50

Time in months

HRD, olaparib | HRD, placebo
n 60 (a1 |

Events 35 (53%) 32 (78%\/ Events 29 (48%) 25 (81%)
Median PFS 311 Median PFS

PFS at 24 months g3 34% PFS at 24 months g3:23

HR (95% ClI) HR (95% Cl)



Blinded-assessment of SOPHIA DDM™ Dx HRD Solution to evaluate olaparib maintenance treatment efficacy in ovarian cancer patients from the GINECO/ENGOT PAOLA-1 trial

. Schaue arad, |. Vergote?, N. Colombo?, E. Pujade-Lauraine, . Treilleu n behalf of the PAOLA Study G and ENGOT Intergroup C

Poster #5588

359 ovarian cancer samples from/PAOLA-1 trial
3 independent clinical laboratories
High reproducibility, R?2 = 0.97 (n=97)

L . Pathogenic variants HRR defect Genomic scars or instability
HRD status concordance rate: 98.1 % (SOPHiA.wvs/ Myiiad) (SNPs, Indels, CNV, ..) ’ > (genome-wide)
BRCA STATUS l Gl STATUS
J— AE . g Failure to repair DSBs
N Site A-C I |
® GI+HRD concordant ! l ;?‘. l
ﬁ ) A Gldiscordant I I :.' &
S 10:] B GI+HRD discordant Il .. & 4 )
E- R2=097 [ 2 N HRD STATUS
x : : o Irientify Cause Identify Effect
E L 1] a .
B ® _ _ _ _ _ _ _ _ _ _ U
g Qe +Ai_%_‘ __________ Q?‘Q'
&7 .r. .| ‘
w @ e |
i 7 F
o Se ? 1 1 ) sgs ® .
£ ® Sensitivity to PARPi
é -10 o * : : and platinum salts
. < . [ — /
@ 1] +
£l 3 Predict
-20 . | : | "
-10 0 10

SOPHIA GENETICS Gl-Index Replicale 1

High reproducibility in 3 different labs
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The overall rejection rate of SOPHiA HRD solution was low (1.1 %)

A 337 22 ‘ Je
m HRD Positive (210; 58.6%0

B HRD Negative (145; 40.4%)

B HRD Inconclusive (4; 1.1%) '

Relative % of samples

Meeting Failing
inclusion inclusion
criteria criteria

» 6% (22/359) of samples did not meet manufacture’s QC
criteria due to low sample input and low tumor content

Referef ! method
(Myriad) HRD Solution

» The HRD status of 91 % of those (20/22) could still be
estimated by SOPHiA HRD solution Less inconclusive result compared to Myriad
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Clinical relevance of SOPHIA HRD solution in PAOLA-1

>
I
X
O
+

Both two HRD testing exhibit highly similar PFS and overall survival

1.009 Fr— Log-rankp<0.001 |
_ g > (OS, data not shown)
g 0.754 ey
a {
g N SOPHIADDM™  Reference
5 L Dx HRD Solution method (Myriad)
E’MS‘ - e e s PFS in patients with HRD-positive status

000 . . _ Number of samples 210 193

0 20 40 60
Months Hazard ratio (95% CI) | 0.32(0.22 - 0.45) 0.30 (0.21 - 0.44)
olaparib+bevacizumab Reference method =+ ﬁggl—gﬁliﬂww Dx Maskian survival time, months (95% CU
placebo+bevacizumab - Reference method - SOPHIA DDM™ Dx laizby + bavacizumab 18.7 (16.6 -22.1) 18.7 (16.5-22.1)
HRD Solution
Olaparib +/0evacizumab 55.7 (37.2-NA)  60.7 (40.8 - NA)
HRD - . . . .
- PFS in patient; with "{RD-negative status

1009+ Log-rankp=0.9
3 i Number of samples 145 128
T 075 X
ﬁ t“ Hazard ratio (95% CI) 1.04 (0.74 —1.52) 1.16 (0.77 - 1.75)
ig_ 0:50 \ Median survival time, months (95% Cl)
ga 25 \ 3. Placebo + bevacizumab 16.2(12.0-21.8) 16.6(13.9-22.1)
= "T.-.- ] e |
* - h F—— Olaparib + bevacizumab 16.6 (14.3 - 18.9) 16.6 (14.3-19.1)

0 20 40 60

Months-
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Summary

» The retrospective pesults from PAOLA-1 trial, 359 ovarian cancer sample were analysis
by SOPHiIA HRD soiufion

» SOPHIA HRD solution had highly ARD concordance rate (98.1 %) with the Myriad
method

» Ovarian cancer with HRD positive status, ass@ssed by either SOPHiIA and Myriad method,
had an equal benefit from Olaparib maintenanée therapy

» Low rejection rate (1.1 %) in SOPHiA HRD solution

» High reproducibility (R = 0.97) in 3 different labs showing the value of the decentralized
SOPHIA HRD solution



HRD testing overview in Taiwan

$\ Total Solution —_— |
oy —(
P ) “ A
[ . [Myriad myChoice® CDx] [ FoundationOn, C?J L ACT HRD ]
Samplein Report Out sample in
. . Local LDT
Trial Central Lab Trial Centra! Lab . .
5olution
Myriad Foundation ACT*Genomics llumina
IVD/CE-IVD IVD/CE-IVD N/A <UC
in market in market in market 2022.Q:!
100% 100% 95% 94 %
=EE) (N=197)
Global trial use: Global trial use: (concordance vs (conco_rdance Vs
PAOLA-1 ARIEL3 Myriad) Myriad)
PRIMA ATHENA
VELIA ESGO 2021
NOVA.... 96 %
(N=198)
ASCO 2022

Sample
assessment

Amoy

CE-IVD

in._ market

82%
(N=38)
(concordance vs
Myriad)
ESGO 2021

87.8%
(N=49)
ASCO 2022

preparation

N it Solution_
= <'§/ — (] — S (] —

Library NGS

Kit Solution

SOPHIA

CE-IVD

in market

94.5%
(N=139)
(concordance vs Myriad)
ASCO 2022

93.7%
(N=149j
ESMO 2022

98.1%
(N=359, PAOLA-1 sample)
ASCO 2023

experiment

Roche (FMI)

In market

Kit Solution

L] — [=]
- =

Data
analysis

Thermo Fisher

RUO N/A
2023 Q1
N/A N/A
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