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patients undergoing tumor testing: a statement of the
American College of Medical Genetics and Genomics (ACMG)
Marilyn M. Li, MD", Elizabeth Chao, MD, PhD? Edward D. Esplin, MD, PhD? David T. Miller, MD, PhD?,
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. Variants in ACMG cancer-related genes with D Additional cancer-related genes with modes D (Cancer-related genes in the ACMG list with
maodes of inheritance consistent with potential of inheritance consistent with potential for maodes of inheritance NOT consistent with
for phenotypic expression in the participant phenotypic expression in the participant phenotypic expression in the participant
(79 individuals, 5%) (penetrance: moderate or not established) (23 individuals, 1%)

(59 individuals, 4%)
[ Cancer-related genes beyond the ACMG list

[ High-penetrant cancer-related genes beyond Noncancer OMIM genes with modes of ‘with modes of inheritance NOT consistent
the ACNIG list, with modes of inheritance inheritance consistent with potential for with phenotypic expression in the participant
consistent with potential for phenotypic phenotypic expression in the participant (18 individuals, 1%)
expression in the participant (12 individuals, 1%)

(33 individuals, 2%) [ Noncancer OMIM genes with modes of
. Genes with likely blood-related somatic mosaic inheritance NOT consistent with phenotypic
variants unrelated to the presenting cancer expression in the participant
(27 individuals, 2%) (17 individuals, 1%)

(MSK-IMPACT - Memorial Sloan Kettering Cancer Center)
(Schrader KA, et al. JAMA Oncol 2016)

Proportion of patients with germline

vs. somatic pathogenic variant

Incidental germline variants in 1000 advanced cancers
on a prospective somatic genomic profiling protocol
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NO REPORTABLE ALTERATIONS WITH COMPANION DIAGNOSTIC (CDx) CLAIMS

Refer to appendix for limitation statements related to BRCAT/2 alteration results in ovarian cancer.
See professional services section for additional information

12. Alterations in polyT homopolymer runs may
not be reliably detected in BRCA1/2.

13. Certain large rearrangements in BRCA1/2
including large scale genomic deletions y ™ “eb j— S
(affecting at liast onegwhole exon), insertions or KQEER ) 7\ 9—( ‘ *ﬁ )\ # ) IE{K % 'ﬁ' *% ﬁx t -
other deleterious genomic rearrangements A K= o " MK N
including inversiogns or rransversign events, - \’ ' ’( Li gp %F‘E 0) 5A ’( E‘ }& —3- fé Fﬁ 75 ' % %
may not be detected in an estimated 5% of
ovarian cancer patients with BRCA1/2
mutations by F1CDx.

14. Certain potentially deleterious missense or
small in-frame deletions in BRCA1/2 may not
be reported under the “CDx associated findings”
but may be reported in the “Other alterations
and biomarkers identified” section in the
patient report.
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VB0OR V600D L597V VE00R’ D594G L597Q
V60OM D594V L597R
V600E2 D594E V600G
L597S K601E

BRAFZEREDS5V#HITV600RERNIR
thehs,

Malkhasyan KA et al. Melanoma Res 30(1),
107-12, 2020

BRAF V600R 641541 TBRAFPEZEHIHBZh
g THOL.
Klein O. Eur J Cancer 49(5), 1073-9, 2013

BRI, NAEERFIRIVIREZITORH

LEBBINBBRAFERDIRIENET—A
AHITE. FIITONEIYN_AVIRETBRAFERIETEEHIETEN TV,
V60ORZIRLTEZIREL. ESTRVMREN HS.

BRAF mutation testing: the different tests

Whilst not an exhaustive list, the table below provides details of the available tests for identifying BRAF mutations. Regarding next generation
sequencing; although this isn't available as a testing kit, for laboratories with sequencing technologies available this is an alternative to the below.

Method, Regulatory Analytical BRAF mutations detected
instrumentation status sensitivity LOD
THxIDT™. BRAF! Real-time PCR FDA? 5% mutation level for | VB0OE and VB0OK
(bioMérieux, Inc.) ABIT500 FastDx e V600E and K
(open)
cobas® 4800 BRAF Real-time PCR FDA? 5% mutation level for | VBOOE (VG0OK and VB00D possibly by cross reactivity)
3
V600’ Cobas 4800 cEvD VE00E
(Roche Diagnostics) (closed)
therascreen BRAF RGQ | Real-time PCR CE-IVD 1.87% for VEOOE VBOOE, VE0OE complex, V600D, VBOOK, VE00R
i
PCR Kit S‘igﬁ}:’: QHDx 4.3% for VS00K
(QIAGEN) P
instrument
(open)
therascreen BRAF Pyro Pyrosequencing, CE-IVD Not established Codon 600: VE00A, VBOOE, V600G, V600M, Codons 464-
Kit Pyromark Q24 469 GABAE, G464V, G466E, G466V, G4BIA, G469E,
(QIAGEN) System G459V
(open)
INFINITI BRAF Assay INFINIT| Analyzer, | GE-IVD Not available BRAF VB00A, V600D, V600E, VEOOKRM
(AutoGenomics, Inc.)® | INFINITI Plus
Analyzer
FoundationOne CDx NGS, multiple FDA? =2.0% allele fraction = BRAF VB00E, V600K, plus other genes
(Foundation Medicine, | instruments for BRAF VBOOE and
Inc.)’ K
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THXID BRAF kit: BRAF V600E, V60OKZI&RH T 3.
FoundationOne CDx: BRAF V600E, V600K%t&H 93,
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NRG1 fusmn is Druggable Target

Wild type
NRG1 II-p3

Tumer Cell 2

Targeted inhibition of
ERBB3/ERBB2 results in
decreased growth of cell lines
with NRG1 fusion

MDA-MB-175-VII

100

Relative Cell Number (%)
> 8 a

Cancer Discov. 2018;8(6):686-695.
J Thorac Oncol. 2017;12(8):107-110.




Neuregulin 1 (NRG1) fusion is rare fraction

Rate of NRG1 fusions
by tumor type other than NSCLC

00% 0% 0%  03% 04k 05k 0.6%

GBC(3/580)l 1 l l 1 l 0.5% |
PDAC(3/623) 0.5%
Rec(1/21) 05%
Ovarian (3/686) 04%

GBC: Gall Bladder Cancer,

PDAC: Pancreatic Ductal Adeno Carcinoma,
RCC: Renal Cell Carcinoma,

Ovarian: Ovarian Cancer

Clin Cancer Res. 2019;15,;25(16):4966-4972.
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Approval of NGS genome profiling
for solid tumors in Japan

Fusion genes in “NCC Onco-panel”

ALK

AKT2

BRAF

ERBB4

FGFR2 FGFR3| NRG1 INTRK1

NTRK2

PDGFR
A

Comprehensive Genome Profiling Panel has just approved in Japan.

—~—

NRG1 fusion solid tumors can be detected in clinical practice

Non-small cell lung cancer, Gall Bladder Cancer,

Pancreatic Ductal Adeno Carcinoma, Renal Cell Carcinoma,
Ovarian Cancer
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