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Sample Cancer Type: Subependymal Giant Cell Astrocytoma (Grade 1)
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Relevant Subependymal Giant Cell Astrocytoma (Grade 1) Findings

Gene Finding

BRAF None detected

NTRK1 None detected

NTRK2 None detected

NTRK3 None detected

RET None detected

Genomic Alteration Finding

Tumor Mutational Burden  5.68 Mut/Mb measured

Relevant Biomarkers

Relevant Therapies
Tier  Genomic Alteration (In this cancer type)

IA  TSC1 p.(R228*) ¢.682C>T None*
tuberous sclerosis 1
Allele Frequency: 56.53%
Locus: chr9:135796805
Transcript: NM_000368.5

lIc Microsatellite stable None*

* Public data sources included in relevant therapies: FDA1, NCCN, EMA2, ESMO
Line of therapy: I: First-line therapy, II+: Other line of therapy

Relevant Therapies

(In other cancer type) Clinical Trials
None* 4
lenvatinib + pembrolizumab ' 0

Tier Reference: Li et al. Standards and Guidelines for the Interpretation and Reporting of Sequence Variants in Cancer: A Joint Consensus Recommendation of the Association
for Molecular Pathology, American Society of Clinical Oncology, and College of American Pathologists. J Mol Diagn. 2017 Jan;19(1):4-23.

Prevalent cancer biomarkers without relevant evidence based on included data sources
HLA-B deletion, HDAC9 p.(A625Qfs*19) c.1872delA, Tumor Mutational Burden

Disclaimer: The data presented here are from a curated knowledge base of publicly available information, but may not be exhaustive. The data version is 2025.04(004). The
content of this report has not been evaluated or approved by the FDA, EMA or other regulatory agencies.
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Variant Details

DNA Sequence Variants

Allele
Gene Amino Acid Change  Coding Variant ID Locus Frequency Transcript Variant Effect
HDAC9 p.(A625Qfs*19) c.1872delA . chr7:18767342 13.92% NM_178425.3 frameshift
Deletion

TSC1 p.(R228%) c.682C>T . chr9:135796805 56.53% NM_000368.5 nonsense
FAM178B p.(D72E) c.216C>A . chr2:97637986 48.96% NM_001122646.3 missense
NSUN7 p.(V619M) c.1855G>A . chr4:40810654 47.90% NM_024677.6 missense
KMT2D p.(Q3910_Q3911del)  ¢.11729_11734delAGC . chr12:49426753 47.01% NM_003482.4 nonframeshift

AAC Deletion
MGA p.(R1210Q) €.3629G>A . chr15:42019576 48.47% NM_001164273.1 missense
TSC2 p.(H1773R) c.5318A>G . chr16:2138505 49.62% NM_000548.5 missense

Copy Number Variations

Gene Locus Copy Number CNV Ratio
HLA-B chr6:31322252 0.97 0.69

Biomarker Descriptions

HLA-B deletion
major histocompatibility complex, class I, B

Background: The HLA-B gene encodes the major histocompatibility complex, class I, B'. MHC (major histocompatibility complex) class
I molecules are located on the cell surface of nucleated cells and present antigens from within the cell for recognition by cytotoxic T
cells2. MHC class | molecules are heterodimers composed of two polypeptide chains, a and B2M3. The classical MHC class | genes
include HLA-A, HLA-B, and HLA-C and encode the a polypeptide chains, which present short polypeptide chains, of 7 to 11 amino acids,
to the immune system to distinguish self from non-self456. Downregulation of MHC class | promotes tumor evasion of the immune
system, suggesting a tumor suppressor role for HLA-B?.

Alterations and prevalence: Somatic mutations in HLA-B are observed in 10% of diffuse large B-cell ymphoma (DLBCL), 5% of

cervical squamous cell carcinoma and stomach adenocarcinoma, 4% of head and neck squamous cell carcinoma and colorectal
adenocarcinoma, 3% of uterine cancer, and 2% of esophageal adenocarcinoma and skin cutaneous melanomas?. Biallelic loss of HLA-
B is observed in 5% of DLBCL8.

Potential relevance: Currently, no therapies are approved for HLA-B aberrations.

Microsatellite stable

Background: Microsatellites are short tandem repeats (STR) of 1 to 6 bases of DNA between 5 to 50 repeat units in length. There are
approximately 0.5 million STRs that occupy 3% of the human genome’°. Microsatellite instability (MSI) is defined as a change in the
length of a microsatellite in a tumor as compared to normal tissue'.12. MSl is closely tied to the status of the mismatch repair (MMR)
genes. In humans, the core MMR genes include MLH1, MSH2, MSH6, and PMS213. Mutations and loss of expression in MMR genes,
known as defective MMR (dMMR), lead to MSI. In contrast, when MMR genes lack alterations, they are referred to as MMR proficient
(PMMR). Consensus criteria were first described in 1998 and defined MSI-high (MSI-H) as instability in two or more of the following
five markers: BAT25, BAT26, D5S346, D2S123, and D17S250'4. Tumors with instability in one of the five markers were defined as
MSI-low (MSI-L) whereas, those with instability in zero markers were defined as MS-stable (MSS)'4. Tumors classified as MSI-L are
often phenotypically indistinguishable from MSS tumors and tend to be grouped with MSS151617.1819 MSI-H is a hallmark of Lynch
syndrome (LS), also known as hereditary non-polyposis colorectal cancer, which is caused by germline mutations in the MMR genes'2.
LS is associated with an increased risk of developing colorectal cancer, as well as other cancers, including endometrial and stomach
cancer11.1216,20,

Disclaimer: The data presented here are from a curated knowledge base of publicly available information, but may not be exhaustive. The data version is 2025.04(004).
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Biomarker Descriptions (continued)

Alterations and prevalence: The MSI-H phenotype is observed in 30% of uterine corpus endothelial carcinoma, 20% of stomach
adenocarcinoma, 15-20% of colon adenocarcinoma, and 5-10% of rectal adenocarcinoma.1221.22_ MSI-H is also observed in 5% of
adrenal cortical carcinoma and at lower frequencies in other cancers such as esophageal, liver, and ovarian cancers?122,

Potential relevance: Anti-PD-1 immune checkpoint inhibitors including pembrolizumab23 (2014) and nivolumab24 (2015) are approved
for patients with MSI-H or dAMMR colorectal cancer who have progressed following chemotherapy. Pembrolizumab?3 is also approved
as a single agent, for the treatment of patients with advanced endometrial carcinoma that is MSI-H or dMMR with disease progression
on prior therapy who are not candidates for surgery or radiation. Importantly, pembrolizumab is approved for the treatment of MSI-

H or dMMR solid tumors that have progressed following treatment, with no alternative option and is the first anti-PD-1 inhibitor to be
approved with a tumor agnostic indication23. Dostarlimab?25 (2021) is also approved for dMMR recurrent or advanced endometrial
carcinoma or solid tumors that have progressed on prior treatment and is recommended as a subsequent therapy option in dMMR/
MSI-H advanced or metastatic colon or rectal cancer7.26. The cytotoxic T-lymphocyte antigen 4 (CTLA-4) blocking antibody,
ipilimumab?7 (2011), is approved alone or in combination with nivolumab in MSI-H or dMMR colorectal cancer that has progressed
following treatment with chemotherapy. MSI-H may confer a favorable prognosis in colorectal cancer although outcomes vary
depending on stage and tumor location7.2829, Specifically, MSI-H is a strong prognostic indicator of better overall survival (0S) and
relapse free survival (RFS) in stage Il as compared to stage Ill colorectal cancer patients2?. The majority of patients with tumors
classified as either MSS or pMMR do not benefit from treatment with single-agent immune checkpoint inhibitors as compared to those
with MSI-H tumors3031. However, checkpoint blockade with the addition of chemotherapy or targeted therapies have demonstrated
response in MSS or pMMR cancers3031,

TSC1 p.(R228*) ¢.682C>T
tuberous sclerosis 1

Background: The TSC1 gene encodes the hamartin protein. TSC1 and TSC2 (also known as tuberin) form a complex through their
respective coiled-coil domains32. The TSC1-TSC2 complex is a negative regulator of the mTOR signaling pathway that regulates cell
growth, cell proliferation, and protein and lipid synthesis33. Specifically, the TSC1-TSC2 complex acts as a GTPase activating (GAP)
protein that inhibits the G-protein RHEB and keeps it in an inactivated state (RHEB-GDP). GTP bound RHEB (RHEB-GTP) is required

to activate the mTOR complex 1 (MTORC1). TSC1 and TSC2 are tumor suppressor genes. Loss of function mutations in TSC1 and
TSC2 lead to dysregulation of the mTOR pathway3234, Inactivating germline mutations in TSC1 and TSC2 are associated with tuberous
sclerosis complex (TSC), an autosomal dominant neurocutaneous and progressive disorder that presents with multiple benign tumors
in different organs32.

Alterations and prevalence: Somatic mutations are observed in up to 8.5% of bladder urothelial carcinoma and uterine corpus
endometrial carcinoma, and up to 6% of skin cutaneous melanomas?.

Potential relevance: Currently, no therapies are approved for TSC1 aberrations.

HDAC?9 p.(A625Qfs*19) c.1872delA
histone deacetylase 9

Background: The HDAC9 gene encodes the histone deacetylase 9 protein’. HDAC9 is part of the histone deacetylase (HDAC) family
consisting of 18 different isoforms categorized into four classes (I-1V)35. HDACs, including HDAC9, function by removing acetyl

groups on histone lysines resulting in chromatin condensation, transcriptional repression, and regulation of cell proliferation and
differentiation3536, HDAC9 functions in neurological function, brain development, and maintains regulatory T-cell homeostasis35. HDAC
deregulation, including overexpression, is observed in a variety of tumor types, which is proposed to affect the expression of genes
involved in cellular regulation and promote tumor development3537,

Alterations and prevalence: Somatic mutations in HDAC9 are observed in 16% of skin cutaneous melanoma, 8% of lung
adenocarcinoma, 7% of colorectal adenocarcinoma, 6% of uterine corpus endometrial carcinoma and lung squamous cell carcinoma,
and 4% of esophageal adenocarcinoma8?.

Potential relevance: Currently, no therapies are approved for HDAC9 aberrations. Although not approved for specific HDAC2 alterations,
the pan-HDAC inhibitor vorinostat (2006) is approved for the treatment of progressive, persistent, or recurrent cutaneous T-cell
lymphoma (CTCL) following treatment with two systemic therapies38. The pan-HDAC inhibitor, romidepsin (2009), is approved for

the treatment of CTCL and peripheral T-cell ymphoma (PTCL) having received at least one prior systemic therapy3°. The pan-HDAC
inhibitor, belinostat (2014), is approved for the treatment of relapsed or refractory PTCL4%. The pan-HDAC inhibitor, panobinostat
(2015), is approved for the treatment of multiple myeloma in combination of bortezomib and dexamethasone having received at least 2
prior regimens41.

Disclaimer: The data presented here are from a curated knowledge base of publicly available information, but may not be exhaustive. The data version is 2025.04(004).
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Alerts Informed By Public Data Sources
Current FDA Information

@ Contraindicated ° Not recommended U Resistance ‘f Breakthrough A Fast Track

FDA information is current as of 2025-03-19. For the most up-to-date information, search www.fda.gov.

Microsatellite stable

A balstilimab + botensilimab
Cancer type: Colorectal Cancer Variant class: Microsatellite stable

Supporting Statement:
The FDA has granted Fast Track designation to the CTLA-4 investigational antibody botensilimab, in combination with balstilimab,
for the treatment of non-microsatellite instability-high (MSI-H)/deficient mismatch repair (dMMR) metastatic colorectal cancer.

Reference:

https://www.onclive.com/view/fda-grants-fast-track-designation-to-botensilimab-plus-balstilimab-in-non-msi-h-dmmr-mcrc

Genes Assayed

Genes Assayed for the Detection of DNA Sequence Variants

AKT1, ALK, AR, BRAF, CDK4, CTNNB1, DDR2, EGFR, ERBB2, ERBB3, ERBB4, ESR1, FGFR2, FGFR3, GNA11, GNAQ, HRAS, IDH1, IDH2,
JAKT, JAK2, JAKS, KIT, KRAS, MAP2K1, MAP2K2, MET, MTOR, NRAS, PDGFRA, PIK3CA, RAF1, RET, ROS1, SMO

Genes Assayed for the Detection of Copy Number Variations

ALK, AR, BRAF, CCND1, CDK4, CDK6, EGFR, ERBB2, FGFR1, FGFR2, FGFR3, FGFR4, KIT, KRAS, MET, MYC, MYCN, PDGFRA, PIK3CA

Genes Assayed for the Detection of Fusions

ALK, RET, ROS1, NTRK1, NTRK2, NTRK3, FGFR1, FGFR2, FGFR3, MET, BRAF, RAF1, ERG, ETV1, ETV4, ETV5, ABL1, AKT3, AXL, EGFR,
ERBB2, PDGFRA, PPARG

Relevant Therapy Summary

' In this cancer type O In other cancer type O In this cancer type and other cancer types No evidence
TSC1 p.(R228*) c.682C>T
Relevant Therapy FDA NCCN EMA ESMO Clinical Trials*
paxalisib " X()
temsirolimus " X()
ipatasertib, atezolizumab @ (/)
sirolimus " X0

* Most advanced phase (IV, IIl, 117111, 11, 1711, 1) is shown and multiple clinical trials may be available.

Disclaimer: The data presented here are from a curated knowledge base of publicly available information, but may not be exhaustive. The data version is 2025.04(004).
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Relevant Therapy Summary (continued)

‘ In this cancer type O In other cancer type O In this cancer type and other cancer types No evidence
Microsatellite stable
Relevant Therapy FDA NCCN EMA ESMO Clinical Trials*
lenvatinib + pembrolizumab O (@)

* Most advanced phase (IV, Il 1I/111, 11, I/11, 1) is shown and multiple clinical trials may be available.

HRR Details
Gene/Genomic Alteration Finding
LOH percentage 0.0%
Not Detected Not Applicable

Homologous recombination repair (HRR) genes were defined from published evidence in relevant therapies, clinical guidelines, as well as clinical trials, and include - BRCA1,
BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, RAD51B, RAD51C, RAD51D, and RAD54L.

Thermo Fisher Scientific's lon Torrent Oncomine Reporter software was used in generation of this report. Software was developed and
designed internally by Thermo Fisher Scientific. The analysis was based on Oncomine Reporter (6.0.2 data version 2025.04(004)). The
data presented here are from a curated knowledge base of publicly available information, but may not be exhaustive. FDA information
was sourced from www.fda.gov and is current as of 2025-03-19. NCCN information was sourced from www.nccn.org and is current

as of 2025-03-03. EMA information was sourced from www.ema.europa.eu and is current as of 2025-03-19. ESMO information was
sourced from www.esmo.org and is current as of 2025-03-03. Clinical Trials information is current as of 2025-03-03. For the most up-
to-date information regarding a particular trial, search www.clinicaltrials.gov by NCT ID or search local clinical trials authority website
by local identifier listed in 'Other identifiers.' Variants are reported according to HGVS nomenclature and classified following AMP/
ASCO/CAP guidelines (Li et al. 2017). Based on the data sources selected, variants, therapies, and trials listed in this report are listed in
order of potential clinical significance but not for predicted efficacy of the therapies.

Disclaimer: The data presented here are from a curated knowledge base of publicly available information, but may not be exhaustive. The data version is 2025.04(004).
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