175 Technology Dr, Suite 100, Irvine, CA 92618
Tel: 1-866-484-8870 | genomictestingcooperative.com
CLIA# 05D2111917 CAP # 9441574

GENOMIC

TESTING COOPERATIVE

Solid Tumor Profile Plus

Patien Name: Ordesing Physician:
Date of Birth: Physician ID:
Gendes (MIF): Accession &:
Client: Specimen Type:
Case &: Specimen D:
Body Site:
MEH: Indication for Testing:  CBO11 Maligeant neaplasm of unspecified
Cofleched Dade: S —— sile: of right fessale breast C50.919
Received Date: Time: 1110 AM ﬁmﬁmrx ot
Reported Date: Time: 11:42 AM
Detected Genomic Alterations
Level 1 (FDA- Level 2 (Standard | Level 3 (Clinical Level 4 (Biological | Other
Approved) of Care) Evidence) Evidence)
-No evidence of -Tumor Mutation | TP53 (2 mutations) | HSP90AA1, CD79A, | Chromosomal
PIK3CA,ESR1 or | Burden High: 13 MNX1, CD36, structural analysis
BRCA1/2 mutations | Mut/Mb TNFRSF10D, shows 1q+, -2, 3q+
-No evidence of -Homologous PTPRK, SDHA (distal), 4q-, Sp+,
ERBB2 (HERZ) gene | recombination 5¢-, 8q+, 10p+, 11p
amplification deficiency (HRD): +,16q+, 19g+
-No evidence of Positive-High (proximal, CCNE1
microsatellite amplification) and
instability others
-PD-L1 testing by immunohistochemistry (IHC) Clone SP263: Tumor cells: 1%; Immune cells: 1%; Combined
Positive Score (CPS): 2.

Results Summary

* -Mutations in TP53 (2 mutations), HSP90AA1, CD79A, MNX1, CD36, TNFRSF10D, PTPRK, and SDHA
enes
?TI.IIIII' Mutation Burden High: 13 Mut/Mb
-Homologous recombination deficiency (HRD): Positive-High
-Increased GATA3 and MYC mRNA
-No evidence of microsatellite instability
-No evidence of fusion mRNA involving ALK, RET, ROS1, or NTRK
-EBV viral RNA: Mot detected
-HPV viral RNA: Not detected

-High TMB suggests response to immune checkpoint inhibitors.

-Positive homologous recombination deficiency (HRD) suggests response to platinum-based
chemotherapy and PARP inhibitors.
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-TP53 mutations suggest possible response to APR246 and Aurora kinase A and Wee1 inhibitors.

Tumor Heterogeneity
There is a dominant abnormal clone with TP53 (c.91941G>T) mutation. The HSP90AA1 and CD79A

mutations are detected in subclones. There are abnormal low-level clones with TP53 (p.Leu252Pro),
MNX1, CD36, TNFRSF10D, PTPRK, and SDHA mutations.

‘ Increased GATAZ mRNA ‘ Increased MYC mRNA \

Diagnostic Implications

TP53 (2 mutations), | These findings are consistent with aggressive neoplasm.
HSP90AAT, CD79A,

MNX1, CD36,

TNFRSF10D, PTPRK,
SDHA

FDA-Approved Therapeutics in Other Tumor Types
HRD Positive Niraparib + platinum-based chemotherapy

Relevant Alteration Associated with Resistance

TP53 mutation is associated with resistance to therapy.

Levels 2, 3 & 4 (Standard of Care and Clinical/Biological Evidence)

TP53 Aurora kinase A inhibitors, Wee1 inhibitors, Chk1 inhibitors, kevetrin, APR-246,
nutling, gene therapy
TMB-High Immunotherapy with checkpoint inhibitor

Relevant Genes with NO Alteration

-Mo evidence of mutation in Mo evidence of fusion mRMNA -Mo evidence of MET 14 deletion
KRAS, NRAS, EGFR, BRAF, or | involving ALK, RET, ROS1, or or EGFR Viii

BRCA 1/2 NTRK -No evidence of ERBB2 (HER2)
-Mo specific mutation in DPYD amplification

gene, associated with enzymatic

deficiency
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Test Description:

This is a comprehensive molecular profile which uses next generation sequencing (NGS), fragment length
analysis and Sanger Sequencing testing to identify molecular abnormalities (including SNVs, INDELS, CNVs,
Fusions, TMB, MSI, HRD, EBV, and HPV) in DNA of 434 genes and RNA in 1600 genes implicated in solid
tumors. Whenever possible, clinical relevance and implications of detected abnormalities are described
below.

Biological relevance of detected Alterations

= TPS3. This gene enoodes & lumar Supgesssar prodein comlainieg teamsoriplional activation, DNA binding, sad oligomesization domains. The
encoded protein responds to diverse cellular slresses 1o regulste expression of tanget genes, thereby inducing cell opcle airést, apoplosis,
senesoence, DNA repair, of chisges in metabolism. Mulations is this gene are sssociabed with a variely of humas cancers, includieg
bereditary cascers such as LiFraemeni syndsame. Allermative splicing of this gene and the use of alberrate pramotens nesell in muliple
transoripl varants sed isolorms. Additional isoforms have also been shown 1o resull from the use of altennate wranskation inifisfion codons
from identioal transcript vasisnts (PMIDs: 12032586, 20937277). [provided by RefSeq, Dee 2016]

= HEPODAAT. The peolein encoded by this gens s an inducible moleoular chapesone that functions as a homodimes. The encoded protein aids in
the proper folding of specilic targel proteing by use of an ATPase aclivily that is modulsted by co-chaperanss. Two ieanscripl variants
encodieg dilferent issfomss have been found Toe this gene. [provided by RefSeq, Jan 2012

= CD73A. The B ymphooyle safigen réceplor is @ multimeric complex thal inchedes the antigen-specific component, surface immunsgiobulin
{lgh Serface iy non-oovalently sssocibes with wo other profeins, ig-alpha sad |g-heta, which sre peosssary for expression and function of the

B-osll sndigen receplor. This gene encodes the |g-alpha protein of the B-cell an compoeenl. Alematively spliced transcripl varanis
encoding different isofomss have been described. jprovided by RefSeq, Jel 200

= WMNX1. This gene encodes & nuclear peotein, which conlains a homeoben domaim and is a Iransosiption factor. Mutaices in this gene résull in
Curraring sysdrame, an aubssomio dessinant congenital malforssation. Alersalively spliced trasscripl variasts encoding different sofarms

have been found for thiss gene. [provided by RefSeq Sep 2009]

= CD3E The prodsin encoded by this gene i the Tourth major glycoprotein of the platelel seeface and serves as & receplor for theombospondin
in platelets and various cell ines. Sinoe hrombospoading ase widely distribuled probeins isvalved in a variely of sdbesive processes, this
prolein may bave importast functions as & osll adhesion maolecule. 1t binds 1o collages, thrombaspondin, anionic phospholipids and oxidized
LOL. it dieectly medates cyloadherence of Plasmodium falcipanem parasilized esytheocytes and it hinds long chain falty acids aad may
funcian in the transpan and/or as & regulsor of Falty acid ransporl. Mulalions i this gese cause platelet glyooprotein deficiency. Mulliphe
alterratively spliced wanscripl vatiants Bave bees found for this gene. [provided by RefSeq, Feb 2014)

= THFRSF100. The protein encoded by this gens is @ member of the THF-receptor superfamily. This receplor conbaing an extracelulas TRAIL-
binding dosssin, & wansmembrane domain, and a ineecated oploplamic desth damsin. This receplor does nol indece spoptosis, and has besn

shown 1o play an inhibitory role in TRAILieduced cell apoplosis. [peavided by RelSeq, Jel 2008)

= PTPRK. The protein escoded by this gene is a member of the profein tyrosing phosphatase (PTP) family. PTPs are known o be sigaaling
mlecules that regulste a vasiety of celelar processes includieg ool growth, differemiation, mitefio cycle, and cncogesic transfeemation. This
PTP possesces san extracelular region, a segle iransmesbeane region, and two taadem catabylic domsing, and thus représents & receplor-type
PTP. The extraosllulas region containg a meprinAS antigen-PTP s (MAM) domasie, s |g-ike domais and four fibronectin type B-ike sepeals.
Thiss PTP was shown o madiate homophiic imerodluler ineraction, possibly through the inferaction with beta- and gamma-catenin sl
adherens junclions. Expression of this gene was found 1o be stimulated by TGF-beta 1, which may be impaortant for the inkibition of
keratinocyte prolifesation. fprovided by RefSeq, Jel 2008)

= SDHA. This gene encodes & major calalylic ssbunit of suscinse-ubigeinone exidoreductiase, 3 complex of the milochoadsial respiraloey chain.

The comples is compased of fowr nuclear-enceded Sebunits aad is localized in the milochondeial innés memsbeane. Mutations in this gens hire
been sssociabed with a foem of mitochondrial respiratory chain deficiency keown as Leigh Syndrosse. A pseudogene has beens identified on

chromesome 3q29. Allematively spliced trassoripl variasts enooding diffesen isoforms have Been found fof this gese. [RefSeq Jun 2014)

Drug Information

APR-246
APR-246 i & firsl-in-class agent targeting mutant p53. Is vitre and is vivo predinical models heve demossirated that APR-245 has excellent efflicacy

in OC (boih adenocscimonsa and squamous cell carcinonss) and pobenily sysengises with chemotherapies used in the westment of OC, restoring
sensitivity o chemotherapy-resistant lumours. As inilisl phase | cinicsl wisl has shown APR-246 10 be safe in bemans and esely resulis from a
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currently running phase Ib/11 trial of APR-246 with carboplatin and liposomal dowseubicin in oustian cancer Bave been pramising. Togethes, these
data provide a sirong rafianale Tor isvestigaling the efficacy of APR-245 in OC.

APR-246 bas Been used is irials studying the treatment of Prostatic Neoplasms, Hesatologic Neoplasms, and Platisem Sensifive Recurrent High-
geade Sérows Owarian Cances With Mutaled pS3.

APR-246 is an analogee of PRIMA-1, which madiies the core domain of mutant ps3, resulting in resioration of wild-type p33 confomsation and
reactivalion of normal pS3 functios, kading 1o Bcréased cell cycle anest snd bomor cell death (PMID: 20498645)

Niraparib tosylate monohydrate (Zejula)

Miragarid (ZEJULA) is an inkibiter of poly (ADP-fibose) polymerase (PARP) with potential ssfiseoplastio activity. PARP Inhititor ME4B27 inkibits
PARP activity, enbascing the acoemulation of DMA sirand breaks and peamating gencmic instability and apoptosis. The PARP Tamily of proteins
detect and repsir single steand DNA boeaks by the bass-excision repair (BER) pattway. The specific PARP family membes 1anget for PARP ishibitor
MEAR2T is urknown. (NCI Thesaurus)

TEMILA is & poly{ ADP-sibose) polymerase (PARP) inhibitor indicated for the sssinbenancs isestmend of adull patients with recurrenl epithelisl
ovatian, Fellopian tube, o primary periloneal cancer who ane in a camplete of pariial sesponse 1o platinum-hased chamotberspy.

Olaparib
Olapatib (LYNPARTA) is an antineoplestic agesl, Poly(ADP-riboss) Polymerase:23 inhibitor. (PARP 123 inhibitoe).

Lytgara is a poly (ADP-tibose) polymetase (PARP) inkibitor indicated for the seatment of adull patients wilk deleterious of suspected deelerions
germiine BRCA-mwtated{gBRCAM) advanosd ovarian cancer who have bees treated with three or more priof lines of chemothesapy. Select patients
for therapy based oo an FOW-appeoved ooespasion diagnostic for Lyegarza. (1.1, 2.2)

Pembrolizumab

Pembrolizumab: A humasized monoclanal immunoglobelin (Ig) G4 antibody direoted against beman oall serfacs receplor PD-1 (prograsesed desth-

1 of programmed cell dealk-1) with potentisl immune checkpoint inhibitoey and asliseoplastic activilies. Upon adsinisiratics, pembraizumab Binds
ta PD-1, an ishibitory signaling réceptor expeessed on the serface of acivaled T cells, and blocks the binding 1o and activation of PD-1 by its ligands,
which results in the activaion of T-callmediated immune responses against lumor cells. The Bgands for PD-1 include programmed osll death ligand

1 (POHLY), ovesapressed on cerlain canoer cells, snd progeammed cell death ligand 2 (PD-L2), which is peimarily expressed on APCs. Activated PD-1
megatively regulates T-cell activation and plays a key sale in in busor &vasion from host immunity.

Rucaparib
Rucaparib is a poten mammakan poly(ADP-ribose) polymerase 1, 2 and 3 inkibitor with ssficancer properties (PARP 1,2:3 inhibilar).

PPAR i an enzyme that plays am essential sale in DNA repair by acfivating response pathways and laciitating repair, and defects in these repais
mechanisms bave besn demonstrated in various malignascies, including cancer. Regulation of repair pathways is crilical in prossoling necessary
cell death. BRCA genes are lumde seppréssor genes mediale several cellelar processes including DNA replication, tresscriplion regulation, sl oycle
checkpoinis, apopiosis, chramatin structuring and homologous recombination (HA). Homslogous recombination deficency (HRD), alang with PPAR
inhibitian, is & velnerability thal enhances the call desth pathway whes the single mutations alone would permil viability. Ovasiss cancer commonly
possesses defects in DNA repair paihways ssch &5 HRD dee 1o BRCA mutations of olherwise. Recaparib has shown bo induoe cytolosdeily in lumor
cell lines with deficiencies in BRCA1/2 and other DNA repair genes. OF all the BRCAT/Z mutatices in ovarian cancer, most are due 1o gersline
mwdstions (18%), aad approxissaiely T represent somalic mulatioes scquired within the lumor

Rucaparib is an ishibitor of PARP-1, PARP-Z, and PARP-3. Via an inhibitoey effect on the PARP enzymatic activity, rucspari decreases the farmation
of PARP-ONA complexes resulling i DNA damage, apoplosis, sed odl desth. I is propased that PARP inhibition specifically tangets temsor cells with
presxisting HRD, such as those cells possessing mulations in the BRCAT or BRCAZ genes.

Talazoparib

Talazopasib is & pobyADP-ribose) Polymerase 1, 2 (PARP 1.2 inhibitor). Talazoparib was appeoved by the FDA Tor ese in germline BRCA mutated,
HER2 pegative, locally advanced or metastalic breast cancer on Oclober 16, 2018 under the wrade pame Talrenns. Talaropard prevents PARP-
mediated repair of DNA damage in cancer oalls, allowing accemulation of damage and PARP-ONA complexes. Repair related erars by esror prone
seooadary repair pallways may slso coatribule 1o the oylotexicity of Talazogarnib. Talazopard is indicated for the trestmend of deletesious o
suspecied delsberions germline BRCA mulaled, HERZ negative locally advanced of metastatic breast cances s adulls

Potential Clinical Trials

Trial URL Status Title Disease Drug Sites
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Brips./elassic dinical A Stedy lo Evaluste | Triple Negative Breast | Manosomsl Dooetaxel | Columbus Regionsl
Mianls o show,/MCTD the Elflicacy and Canoer Lipid Suspension (75 | Research Institete,
IETI044 Safety of Masosomal mymZ) LLC, Colembus,
Docetaxe] Lipid Manosomal Docstaxel | Georgia, United Siales
Suspension in Triple Lipid Suspension (100 | Cox Medical Center,
Megative Breast mg/ma2) Springlield, Missour,
Cancer Palients Taxotere (100 mgim2)| United States
Gabrail Canoes Canler,
Camon, Ohio, United
States
Bripsy/elassic dinical Effects of MK-3475 | Triple Negative Breast | Merck 3475 Erwory Univessity,
tinls gon show/NCTD {Pembrolizussab) an | Cancer Pembiolizumab Adlanta, Georgia,
977468 the Breasd Tuseos Intraoperative Unitied Starles
Microenviranmenl in radiation Loyals Uisiversity
Triple Negative Breast {IORT) Chicago, Maywood,
Cancer Winais, Uniled States
Irving Medical Cenmer,
Mew Yook, Hew York,
Uniled Stales
Bripsy/elassio dinical Study of Magrolimab | Triple Negative Breast | Magralissab Mayo Clinic, Phossix,
Wials o show,/NCTD Combination Therapy | Canoer Mab-Paclitaxel Arizana, Usibed Stales
4538785 in Pasients With Non- Padlitaxed Women's Cascer Care,
Surgically Removable Saciuzumab Fresno, California,
Locally Advasced o Govitecan-heiy United States
Metastatic Trple- Providence Medical
Megative Breast Foundation, Fullesion,
Cancer Califorsia, United
Stules
Brips://elassic dinical A Stedy of Triple Negative Breast | ZENDIGSESS Bareer MD Asderson
irianls.gow'show /MCTD TENDIZES4 and Cancer Talazopasib Cancer Cenler, Gilbert,
3501469 Talazopasib in Arizona, Usibed Stales
Patients With Triple Emvory Umiversity
Megalive Breast Wirship Cancer
Cancer Ieslitete, Allanta,
Georgia, United Sales
Uniwersity of Kansas
Cancer Cenler,
Wesiwood, Kansas,
Uniled Stales
Brips.//elassic dinical Radiatice, Triple Negative Breast | Mirspard Sibley Memorial
Mianls o show,/MCTD immwenclherspy and | Cancer Dostarimab Haspilal, Washington,
4537109 PARP Inhibidor in Radiation therapy Digtrict of Colusbia,
Triple Negative Breast United States
Cancer Massachusenis
General Haspital
Cancer Center,
Bostan,
Massachusstis,
Uniled Stales
Duke Usivessity
Medical Center,
Durham, Moeth
Caroling, Usited
Stules

Detailed Results

Single Nucleotide Variant (SNV) and Insertions-Deletions (INDELS)
Aminoacids | Codons

Gene Name | Hgvsp

Consequience

Allede Read Predicted effec

frequency | depth

on Protein
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TPS3 0 NM_DDBS46 5. | 0 0 ;piioe_m_mimi 5159 157 0
FIHIGT

HEPO0AAT | NP_DDMO1T963. | NM_DDTONT7963. | -/LTX -/CTGACTT | frameshift_variam | 3296 358 0
Zpllez2bleulsT| Zo.668_675dup G
erd CTGACTTG

COT3A NP_OMT7741p | NM_D0T7EL 3. | GR GaofAgg missense varmani | 2072 m talersted (0.56)
Gly1 75 S2IG>A

TP&3 NP_DDD537.3p L] MM_DDXS4E 5. | LIP alefeCo missense vafant | 261 113 deleeous (0)
eu252Pro TEET-C

MR NP_D05506.3p. | MM_DDSS15 3. | T/X wcClac frameshilt_varianm | 24 59 61 0

{RNA) Ala24TProfsTerd| 738delC
9

COEE (ANA) | NP_OD1001S47. | MM 001001547 | Y 1aTNaG stop_gained 1.2 2 0
1p.Ty325Ter | 20975756

THFRSF10D | NP_DO3B31.2p. | NM_DIGE4D 4c, | Wi 19GHgA stop_gained 10z 155 0

(RNA) Tep31Ter S36A

FTPRK NP_D0N129120. | NM_DDT135648. | /X -fAG frameshili_varan | 1021 3 0

(RMA) 1:pLeutESerlsT | 1:2.51_52insAl
g2

SDHA (RMAN NP_004159.2p L) MM_DD4168 70, | TLTX o frameshift_variam | 587 733 0
eubsGufsTerd | 1545 1946delTT |

Methodology and Test Background

This i a next generation sequencing (NGS) test that analyzes DNA for abnormalities in 434 genes that are reported 1o
be altered in various types of tumors. Nucleic acid is isolated from paraffin-embedded tissue. Testing is performed
using massive parallel sequencing of the coding DNA of the listed genes. This includes sequencing of all the exons as
well as 50 nucleotides at the 5' and 3" ends of each coding exon. Our sequencing method has a typical sensitivity of
3% for detecting common specific mutations and 5% for other mutations. MSI status is inferred by interrogating all
available genomic microsatellites covered. Tumor mutational burden (TMB) is measured by counting all non-
synonymous varianis and filter settings as follows: (A) Pass all filters; (B) inside genes; (C) had a mutant allele
frequency >5%; (D) not found in the dbSNP (to exclude germline variations). The median for TMB is 10 based on lung
carcinoma analysis. The cut off for other types of tumors is not well established at this time. Performance of the
assay may vary dependent on the quantity and quality of nucleic acid, sample preparation and sample age. The assay
is designed to detect significant gene amplification and deletion in addition to various single nuclectide variations
(SNV) and indels.

In addition to DNA analysis, targeted RNA NGS analysis is performed. This is a next generation sequencing (NGS) test
that analyzes targeted RNA on 1,501 genes implicated in solid tumors. It is based on hybrid capture of targeted RNA,
Duplicates are excluded for levels measurements, While the major focus of the analysis is the detection of fusion
mRNA, mutations in the expressed RNA of the analyzed genes are also analyzed and reported. mRNA expression
levels are evaluated, and only significant high expression of specific genes are relatively reported. CD274 (PD-L1)
mRNA levels are reported when they are significantly elevated. All detect fusion transcripts are reported. This test
specifically covers translocations that lead to the expression of fusion RNA. Translocations that lead to deregulation
of expression can be addressed by this test if compared to the expression proper normal control. The sensitivity of
this assay in detecting fusion mRNA is between 1% and 5%. This assay is not designed to detect minimal residual
disease and should be used for diagnosis. For optimal results neoplastic cells should be >30% of the analyzed cells.
The Universal Human Reference (UHR) RNA is used as control.

Based on our validation study, the following regions of the genes listed below are not covered appropriately (<100 X
coverage) and sequencing by NGS may not be reliable in these regions. This poor coverage is due to high GC content
with inherited problem in obtaining adequate coverage. CSF3R, 36937661, 36937745, R343-K357, 1. RANBP2,
109378551, 109378656, V863-k899, 2. PBRM1, 52677258, 52677364, R300-R332, 3. BAP1, 52443852, 52443899, M1-
G13, 3. FLT, 180035275, 180035289, R1298 (Last AA), 5. RHEB, 151216540, 151216602, M1-G18, 7. RHEB,
151195169, 151195198, Intronic region, 7. ANKRD26, 27368955, 27369112, Intonic region, 10. EREB3, 56492278,

Pulien N Page 6ol &



o 175 Technology Dr, Suite 100, Irvine, CA 92618
GENOMIC Tel: 1-866-484-8870 | genomictestingcooperative.com
TESTING COOPERATIVE CLIA#05D2111917 CAP # 9441574

56492364, T873-G898, 12. DDX11, 31240866, 31240922, R186-K202Z, 12, IRSZ, 110437064, 110437332, S357-A441,13.
FLT3, 28674599, 28674652, M1-V15, 13. CCNE1, 30303457, 30303490, M1-R8, 19. MED12, 70361074, 70361225,
Q2090-2136, X

Tummmmamﬁdlmﬂmummngm Rnlemplatelnt, please go to:

Tested genes

Genes Tested for Abnormalities in Coding Sequence
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