


PATIENT TUMOR TYPE

REPORT DATE

Breast Adenocarcinoma

ORDERID

THERAPY

CLINICALLY SIGNIFICANT MARKERS indicate clinical benefit or resistance/decreased response for
therapy in this patient’'s tumor type based on FDA approval or professional guidelines. MARKERS WITH

POTENTIAL CLINICAL SIGNIFICANCE indicate possible clinical benefit based on emerging evidence in this
patient’'s tumor type, including therapies with FDA priority, breakthrough, accelerated, or fast track

CONSI DERATIONS designation, FDA approval in other tumor types, or as therapy selection criteria or drug targets in clinical

trials. See THERAPY DETAILS for additional information about Marker Clinical Significance.

CLINICALLY SIGNIFICANT MARKERS

Clinical Benefit in this Patient's Tumor Type

pertuzumab + trastuzumab +/-

Sources

FDA (Approved),

ERBB2 gain

) First i
(paclitaxel or docetaxel) rstiine NCCN
ado-trastuzumab emtansine,
pertuzumab/trastuzumab

. . FDA (A d),

/hyaluronidase, trastuzumab +/-  Metastatic NCCISI pproved)
chemotherapy, trastuzumab
/hyaluronidase
fam-trastuzumab deruxtecan,
lapatinib + capecitabine,
margetuximab + chemotherapy, , FDA (Approved),

- L Subsequent line
neratinib + capecitabine, ‘& ! NCCN
trastuzumab + tucatinib +
capecitabine
lapatinib + trastuzumab Metastatic NCCN

ERBB2-NTRK3 fusion entrectinib, larotrectinib

immunotherapies in this patient's tumor type were identified.

Subsequent line, or no
satisfactory alternative
therapy

Resistance/Decreased Response in this Patient’'s Tumor Type
No marker-associations with strong evidence of resistance or decreased response to targeted therapies or

FDA (Approved),
NCCN

PD-L1 IHC (SP142) Positive  atezolizumab

MARKERS WITH POTENTIAL CLINICAL SIGNIFICANCE

Emerging Clinical Benefit in this Patient's Tumor Type
No marker-directed targeted therapies or immunotherapies with sufficient emerging evidence of clinical benefit in this
patient's tumor type were identified.

Clinical Benefit.in Other Tumor Types

Urothelial Carcinoma

pembrolizumab + trastuzumab
+ fluoropyrimidine + platinum
chemotherapy

Adenocarcinoma of the Gastroesophageal Junction,
Gastric Adenocarcinoma

trastuzumab + chemotherapy

Adenocarcinoma of the Gastroesophageal Junction,
Esophageal Adenocarcinoma, Gastric

Adenocarcinoma

ERBB2 gain
pertuzumab + trastuzumab
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Breast Adenocarcinoma

trastuzumab + carboplatin + ) .
P Endometrial Serous Adenocarcinoma

paclitaxel
trastuzumab +/- docetaxel Malignant Salivary Gland Neoplasm
Clinical Trial Markers for this Patient
BTLA (RNA-Seq) High ~ CD20 (RNA-Seq) High  CD27 (RNA-Seq) High ERBB2 gain ERBB2-NTRK3 fusion
1 clinical trial 1 clinical trial 1 clinical trial 20 clinical trials 3 clinical trials
PD-L1 lH; .(SP142) TIGIT (RNA-Seq) High TP53 W91*
Positive
1 clinical trial 5 clinical trials 2 clinical trials

Genomic Variants with No Matched Therapies
No approved therapies or clinical trials identified for this patient

No clinically significant or potentially clinically significant genomic variants without matched therapies or clinical trials
were identified.
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PATIENT TUMOR TYPE REPORT DATE
Breast Adenocarcinoma
ORDERID

MARKER DETAILS provide additional information about genomic variants and immune markers identified
by next generation sequencing (NGS), including mutations (substitutions, insertions, deletions, indels)
MARKER DETAI LS identified by sequencing full coding exonic regions and intron/exon junctions, copy number alterations
(gains and losses), and fusions/splice variants, as well as tumor mutational burden (TMB), microsatellite
instability (MSI), and immune gene expression profiling.

Gene Alteration Location VAF ClinvVar Transcript ID Type Pathway
TP53 c.273G>A exon 4 17.9% Pathogenic NM_000546.5  Substitution - Cell cycle
p.W91* Nonsense control

TP53, tumor protein p53, is a tumor suppressor and oncogene and responds to various stresses to regulate expression of target genes by-inducing
cell cycle arrest, senescence, DNA repair, cell metabolism and apoptosis (PMID: 30562755 ; PMID: 30577483 ; PMID: 10065147 ; PMID:
22713868 ; PMID: 29786075 ). Germline mutations in TP53 may be associated with increased susceptibility to Li-Fraumeni syndrome (PMID:
20301488 , PMID: 22006311 ). TP53 W91* results in a premature truncation of the Tp53 protein at amino acid 91 of 393 (UniProt.org). Due to the
loss of the DNA-binding domain as well as several other functional domains (UniProt.org), W91* is predicted to lead to a loss of Tp53 protein
function.

Copy Number Alterations

Gene Alteration Location Fold Change Transcript ID Pathway

ERBB2 gain chrl7 7.1 NM_004448.2 Receptor tyrosine kinase/growth
factor signaling
ERBB2 (HER2), erb-b2 receptor tyrosine kinase 2, is an EGFR receptor tyrosine kinase family and an oncogene through heterodimerization with
other EGFR family members (PMID: 29209536 ). Additionally, ERBB2 activates PI3K-AKT-mTOR and RAS-RAF-MEK-ERK pathways, therefore
regulating growth and transformation (PMID: 17471238 ).

Fusions/Splice Variants

Alteration Breakpoint Pathway

ERBB2-NTRK3 fusion exon27_intron3 Receptor tyrosine kinase/growth factor signaling
ERBB2 (HER2), erb-b2 receptor tyrosine kinase 2, is an EGFR receptor tyrosine kinase family and an oncogene through heterodimerization with
other EGFR family members (PMID: 29209536 ). Additionally, ERBB2 activates PI3K-AKT-mTOR and RAS-RAF-MEK-ERK pathways, therefore
regulating growth and transformation (PMID: 17471238 ). NTRK3 (TRKC), neurotrophic receptor tyrosine kinase 3, is a membrane receptor
tyrosine kinase and is a tumor suppressor or oncogene, depending on context and binds neurotrophins, initiating signaling cascades that lead to
cell growth and differentiation. Additionally, NTRK3 has been described as a dependence receptor that induces apoptosis when ligand-free (PMID:
23396845 ).
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THERAPY DETAILS provide select evidence of Marker Clinical Significance

marker clinical significance for therapeutic response. IA FDA-approved or professional guideline-

CLINICAL TRIALS are matc':hed for te§ted marker  indicated therapies in the tested tumor type
results, patient demographics, tumor histology and o . .

location within 200 miles of the patient/provider. 1B Well-powered clinical studies with expert
THERAPY DETAILS [pemsytestes prioritized by proximity to the patient ~cOnsensus in the tested tumor type

& CLINICAL TRIALS /provider and later trial phase. This is not a IIC FDA-approved therapies for other tumor
comprehensive list of all published efficacy dataand  types or clinical trial inclusion criteria for the
clinical trials. Information is current as of 08/02/2021  tested tumor type

as described in the OmniSeq Knowledgebase®. For
up to date information regarding available clinical
trials, please see www.clinicaltrials.gov

ERBB2 gain

FDA APPROVED, NCCN RECOMMENDED: FDA approved with paclitaxel for HER2-positive metastatic breast cancer
that has not received prior anti-HER2 therapy or chemotherapy for metastatic disease. NCCN recommended as a
Preferred intervention (Category 1 for docetaxel, Category 2A for paclitaxel). Per NCCN, may.also be considered if
previously treated with trastuzumab plus chemotherapy in the absence of pertuzumab.
CLINICAL SIGNIFICANCE (IA): The FDA approval for pertuzumab + trastuzumab +/- (docetaxel or paclitaxel) was
pertuzumab + supported by data from the double-blind, placebo-controlled, phase-Iil trial CLEOPATRA (NCT00567190; PMID:
trastuzumab +/- 22149875). CLEOPATRA demonstrated that first-line pertuzumab + trastuzumab + docetaxel, compared with
(paclitaxel or docetaxel) placebo + trastuzumab + docetaxel, improved median PFS (HR = 0.62; p < 0.0001; 18.5 mo. vs. 12.4 mo.; no. of
events, 47.5% (191/402) vs. 59.6% (242/406)) in patients with metastatic, HER2-Positive BCa. Secondary endpoints
were OS (HR = 0.68), ORR (80.2% (275/343) vs. 69.3% (233/336)) and median DOR (20.2 mo. vs. 12.5 mo.).
NCT02693535  TAPUR: Testing the Use of Food and Drug Administration (FDA) Phase 2 Birmingham, AL

Approved Drugs That Target a Specific Abnormality in a Tumor
Gene in People With Advanced Stage Cancer

IID Plausible therapeutic significance with
some evidence in the tested tumor type

FDA APPROVED, NCCN RECOMMENDED: FDA approved with paclitaxel for HER2-positive metastatic breast cancer
that has not received prior anti-HER2 therapy or chemotherapy for metastatic disease. Per NCCN, pertuzumab
/trastuzumab/hyaluronidase injection for subcutaneous use may be substituted anywhere that the combination of

intravenous pertuzumab and intravenous trastuzumab are given as part of systemic therapy.
CLINICAL SIGNIFICANCE (IA): In a Phase Ill trial (FeDeriCa) that supported FDA approval, Phesgo (pertuzumab
pertuzumab/trastuzumab  /trastuzumab/hyaluronidase-zzxf).demonstrated pharmacokinetics, safety, and efficacy comparable to i.v.
/hyaluronidase pertuzumab and trastuzumab (H+P) (Cancer Res 2020;80(4 Suppl):Abstract nr PD4-07; NCT03493854), warranted
the extrapolation of data from a Phase Ill trial supporting the approval of H+P plus docetaxel in Erbb2 (Her2)-
positive metastatic breast cancer (PMID: 23602601; NCT00567190) for approval of Phesgo (FDA.gov).
NCT04632992 _ A'Study Evaluating Targeted Therapies in Participants Who Have Phase2  Memphis, TN

Advanced Solid Tumors With Genomic Alterations or Protein
Expression Patterns Predictive of Response

FDA APPROVED, NCCN RECOMMENDED: FDA approved for HER2-positive, metastatic breast cancer that previously
receivedtrastuzumab and a taxane, separately or in combination. Patients should have either received prior
therapy for metastatic disease, or developed disease recurrence during or within six months of completing adjuvant

therapy. NCCN recommended as Category 1/Preferred intervention.

CLINICAL SIGNIFICANCE (IA): In a Phase Il trial (EMILIA) that supported FDA approval, treatment with Kadclya
ado-trastuzumab (trastuzumab emtansine) improved median progression free survival (9.6 mo vs 6.4 mo) and overall survival (30.9

emtansine mo vs 25.1 mo) compared to Tykerb (lapatinib) combined with Xeloda (capecitabine) in patients with metastatic

ERBB2 (HER2)-positive breast cancer (PMID: 24879797, PMID: 23020162; NCT00829166).

In a Phase Il (MATCH) trial, Kadcyla (trastuzumab emtansine) treatment resulted in partial response in 8.1% (3/37)

and stable disease in 43% (16/37) of patients with ERBB2 (HER2) amplified non-breast, non-gastric advanced solid

tumors, with a 6-month progression-free survival rate of 24.8% (J Clin Oncol 36, 2018 (suppl; abstr 100);

NCT02465060).
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Breast Adenocarcinoma

FDA APPROVED, NCCN RECOMMENDED: FDA approved for HER2-overexpressing metastatic breast cancer, with
paclitaxel as first-line treatment, and as a single agent after one or more chemotherapy regimens. NCCN
recommended with various chemotherapy options as Category 2A/Other recommended intervention.

CLINICAL SIGNIFICANCE (IA): The FDA approval for trastuzumab +/- chemotherapy was supported by two trials:
trastuzumab +/- Study 5 (PMID:11248153) and Study 6. Data from the open-label, randomized, phase-Ill trial Study 5 demonstrated
chemotherapy that first-line trastuzumab + chemotherapy, compared with chemotherapy, improved median time to progression

(p <0.0001; 7.2 mo. vs. 4.5 mo.) in patients with metastatic, HER2-Positive BCa. Secondary endpoints were ORR
(45% vs. 29%), median DOR (8.3 mo. vs 5.8. mo.), and median OS (25.1 mo. vs. 20.3 mo.). Data from the open-label,
single-arm, phase-Il trial Study 6 demonstrated that subsequent-line trastuzumab conferred an ORRof 14 % (CR,
2%; PR, 12%) in patients with metastatic, HER2-Positive BCa.

FDA APPROVED, NCCN RECOMMENDED: FDA approved for HER2-overexpressing metastatic breast cancer, with
paclitaxel as first-line treatment, and as a single agent after one or more chemotherapy regimens. Per NCCN,
trastuzumab/hyaluronidase injection for subcutaneous use may be substituted for trastuzumab.in any regimen.
CLINICAL SIGNIFICANCE (IA): The FDA approval for trastuzumab/hyaluronidase +/- chemotherapy was supported by

trastuzumab two trials: H0648g (PMID: 11248153) and HO649g. Data from the open-label, randomized, phase-Ill trial HO648g

/hyaluronidase demonstrated that first-line trastuzumab + chemotherapy, compared with chemotherapy, improved median time

to progression (p < 0.0001; 7.2 mo. vs. 4.5 mo.) in patients with metastatic, HER2-Positive BCa. Secondary
endpoints were ORR (45% vs. 29%), median DOR (8.3 mo. vs 5.8. mo.), and median OS (25.1 mo. vs. 20.3 mo.). Data
from the open-label, single arm phase-II trial HO649g demonstrated that subsequent-line trastuzumab conferred an
ORR of 14 % (CR, 2%; PR, 12%) in patients with metastatic, HER2-Positive BCa.

FDA APPROVED, NCCN RECOMMENDED: FDA approved for unresectable or metastatic HER2-positive breast cancer
that had two or more prior anti-HER2-based regimens.in the metastatic setting. NCCN recommended as Category
2A/Other recommended intervention.

CLINICAL SIGNIFICANCE (IA): The FDA approval for fam-trastuzumab deruxtecan was supported by data from the
single-arm, phase-I| trial DESTINY-BreastO1 (NCT03248492; PMID: 31825192). DESTINY-BreastO1 demonstrated that
subsequent-line fam-trastuzumab deruxtecan had an ORR of 60.3% (n = 184; CR, 4.3%; PR, 56.0%) and a median
DOR of 14.8 mo. (n = 184) in patients with metastatic or unresectable, HER2+ breast cancer.

NCT04494425  Study of Trastuzumab Deruxtecan (T-DXd) vs Investigator's Choice Phase 3 Nashville, TN
Chemotherapy in HER2-low, Hormone Receptor Positive,
Metastatic Breast Cancer

NCT04538742 A Phase 1b/2 Study of T-DXd Combinations in HER2-positive Phase1l  Nashville, TN
Metastatic Breast Cancer /Phase 2

FDA APPROVED, NCCN RECOMMENDED: FDA approved for advanced or metastatic breast cancer that
overexpresses HER2 and that had prior therapy including an anthracycline, a taxane, and trastuzumab. NCCN
recommended as Category 2A/Other recommended intervention.

CLINICALSIGNIFICANCE (IA): The FDA approval for lapatinib + capecitabine was supported by data from the
randomized, phase-lll trial NCTO0078572 (PMID: 17192538). NCTO0078572 demonstrated that subsequent-line
lapatinib + capecitabine, compared with capecitabine, improved median time to progression (HR =0.57; p =
0.00013; 27.1 weeks vs. 18.6 weeks) in patients with locally advanced or metastatic, HER2-Positive BCa. The
secondary endpoint was median OS (75.0 weeks vs. 65.9 weeks).

FDA APPROVED, NCCN RECOMMENDED: FDA approved for metastatic HER2-positive breast cancer that received
two or more prior anti-HER2 regimens, at least one of which was for metastatic disease. NCCN recommended as
Category 2A/Other recommended intervention.

margetuximab + CLINICAL SIGNIFICANCE (IA): In a Phase Ill trial (SOPHIA) that supported FDA approval, Margenza (margetuximab-

chemotherapy cmkb) in combination with chemotherapy resulted in improved primary progression-free survival (5.8 vs 4.9 mo,

HR=0.76, p=0.03) compared to Herceptin (trastuzumab) plus chemotherapy in patients with ERBB2 (HER2)-positive
(IHC 3+ or FISH amplified) metastatic breast cancer whose disease progressed after two or more lines of anti-ERBB2
(HER2) therapies (PMID: 33480963; NCT02492711).

fam-trastuzumab
deruxtecan

lapatinib + capecitabine
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neratinib + capecitabine

PATIENT TUMOR TYPE REPORT DATE
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FDA APPROVED, NCCN RECOMMENDED: FDA approved for advanced or metastatic HER2-positive breast cancer
that had two or more prior anti-HER2 based regimens in the metastatic setting. NCCN recommended as Category
2A/Other recommended intervention.

CLINICAL SIGNIFICANCE (IA): In a Phase Ill (NALA) trial that supported FDA approval, combination of Nerlynx
(neratinib) and Xeloda (capecitabine) reduced risk of disease progression or death (HR=0.76, p=0.006), improved 12=
month PFS (28.8%, 88/307 vs 14.8%, 46/314) compared to lapatinib and capecitabine combination in patients with
metastatic ERBB2 (HER2)-positive (amp/over exp) breast cancer who had 2 or more prior ERBB2 (HER2)-targeted
therapies (J Clin Oncol 37, no. 15_suppl (May 20, 2019) 1002-1002; NCT01808573).

trastuzumab + tucatinib +
capecitabine

FDA APPROVED, NCCN RECOMMENDED: FDA approved for advanced unresectable or metastatic HER2-positive
breast cancer, including brain metastases, that had one or more prior anti-HER2-based regimens in the metastatic
setting. NCCN recommended as Category 1/0ther recommended intervention.

CLINICAL SIGNIFICANCE (IA): In a Phase Il trial (HER2CLIMB) that supported FDA approval, addition of Tukysa
(tucatinib) to Herceptin (trastuzumab) and Xeloda (capecitabine) significantly improved progression-free survival at
1 year (PFS1) compared to placebo (33.1% vs 12.3%, HR=0.54, p<0.001) in patients with metastatic ERBB2 (HER2)-
positive breast cancer who received prior HER2-targeted therapy, PFS1 was significantly.improved (24.9% vs 0%,
HR=0.48, p<0.001) in patients with brain metastasis (PMID: 31825569; NCT02614794).

lapatinib + trastuzumab

NCCN RECOMMENDED: NCCN recommended as subsequent line therapy for unresectable, recurrent, or metastatic
HER2-positive breast cancer, without cytotoxic therapy (Category 2A/Other recommended intervention).
CLINICAL SIGNIFICANCE (IA): Marker is in an FDA approval or professional guideline.

pembrolizumab +
trastuzumab +
fluoropyrimidine +
platinum chemotherapy

EXPANDED ACCESS This therapy may be available through the FDA Expanded Access program (See https://www.fda.
gov/news-events/public-health-focus/expanded-access)
CLINICAL SIGNIFICANCE (IIC): FDA approved in other tumor types.

trastuzumab +
chemotherapy

EXPANDED ACCESS This therapy may be available through the FDA Expanded Access program (See https://www.fda.
gov/news-events/public-health-focus/expanded-access)
CLINICAL SIGNIFICANCE (IIC): FDA approved in other tumor types.

pertuzumab +
trastuzumab

EXPANDED ACCESS This therapy may be available through the FDA Expanded Access program (See https://www.fda.
gov/news-events/public-health-focus/expanded-access)
CLINICAL SIGNIFICANCE (lIC): FDA approved in other tumor types. Marker is in clinical trial inclusion criteria. In a
Phase Ill trial, adjuvant Herceptin (trastuzumab), Perjeta (pertuzumab), plus chemotherapy resulted in improved
invasive disease-free survival compared to Herceptin (trastuzumab) plus chemotherapy in patients with Erbb2
(Her2)-positive breast cancer (J Clin Oncol 35, 2017 (suppl; abstr LBA500)).
NCT02693535/ TAPUR: Testing the Use of Food and Drug Administration (FDA) Phase 2 Birmingham, AL
Approved Drugs That Target a Specific Abnormality in a Tumor
Gene in People With Advanced Stage Cancer

trastuzumab +
carboplatin + paclitaxel

EXPANDED ACCESS This therapy may be available through the FDA Expanded Access program (See https://www.fda.
gov/news-events/public-health-focus/expanded-access)
CLINICAL SIGNIFICANCE (IIC): FDA approved in other tumor types.

trastuzumab +/- docetaxel

EXPANDED ACCESS This therapy may be available through the FDA Expanded Access program (See https://www.fda.
gov/news-events/public-health-focus/expanded-access)
CLINICAL SIGNIFICANCE (IIC): FDA approved in other tumor types.
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ado-trastuzumab
emtansine + tucatinib

PATIENT TUMOR TYPE
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REPORT DATE
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CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria. In a Phase Ib clinical trial, treatment with
the combination of Tucatinib (ARRY-380) and Trastuzumab emtansine (T-DM1) resulted in partial response in 33%
(11/33) and stable disease in 48% (16/33) and a clinical benefit rate of 58% (19/33) in patients with ERBB2 (HER2)-
positive metastatic breast cancer (San Antonio Breast Cancer Symposium 2015, Abstract P4-14-20).

In a Phase Ib trial, the combination of Tucatinib (ARRY-380) and Trastuzumab emtansine (T-DM1) demonstrated
clinical activity in CNS metastases in patients with ERBB2 (HER2)-positive metastatic breast cancer, with 12.5% (1/8)
evaluable patients achieving CNS complete response, 25% (2/8) partial CNS response, and 62.5% (5/8) CNS stable
disease (San Antonio Breast Cancer Symposium 2015, Abstract P4-14-19).

In a Phase Ib clinical trial, treatment with the combination of Tucatinib (ARRY-380) and Trastuzumab emtansine (T-
DM1) resulted in an overall response rate of 47% (15/52) and median progression-free survival of 6.5 months in
patients with ERBB2 (HER2)-positive metastatic breast cancer, including patients with CNS metastasis (J Clin Oncol
34,2016 (suppl; abstr 513)).

NCT03975647 A Study of Tucatinib vs. Placebo in Combination With Ado- Phase3  Tupelo, MS
trastuzumab Emtansine (T-DM1) for Patients With Advanced or
Metastatic HER2+ Breast Cancer

NCT04632992 A Study Evaluating Targeted Therapies in Participants Who Have Phase2  Memphis, TN
Advanced Solid Tumors With Genomic Alterations or Protein
Expression Patterns Predictive of Response

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

pertuzumab/trastuzumab ; T 2 ;
NCT04632992 A Study Evaluating Targeted Therapies in Participants Who Have Phase2  Memphis, TN

/hyaluronidase +

Advanced Solid Tumors With Genomic Alterations or Protein

chemotherapy ) -
Expression Patterns Predictive of Response
BDTX-189 BDTX-189, is an inhibitor of ERBB2 and EGFR mutations, but does not target wild-type EGFR of ERBB2 (J
Clin Oncol 38: 2020 (suppl; abstr TPS3665).
BDTX-189 CLINICAL SIGNIFICANCE (IIC): Marker is inclinical trial inclusion criteria.

NCT04209465 A Study of BDTX-189, an Orally Available Allosteric ErbB Inhibitor,

in Patients With Advanced Solid Tumors.

Phase 1
/Phase 2

Nashville, TN

DF1001; DF1001 + nab-
paclitaxel; DF1001 +

DF1001 DF1001, is a putative NK cell-directing immunotherapy that consists of a trispecific antibody targeting
Erbb2 and NK receptors (PMID: 32054397).
CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

nivolumab NCT04143711  Study.of DF1001 in Patients With Advanced Solid Tumors Phase 1 Nashville, TN
/Phase 2
durvalumab + fam- CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.
trastuzumab deruxtecan; NCT04538742 - A Phase 1b/2 Study of T-DXd Combinations in HER2-positive Phase1l  Nashville, TN
durvalumab + fam- "7 Metastatic Breast Cancer /Phase 2
trastuzumab deruxtecan
+ paclitaxel; fam-
trastuzumab deruxtecan
+ paclitaxel; fam-
trastuzumab deruxtecan
+ pertuzumab
CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.
fam-trastuzumab . ; ;
NCT04539938 A Study of Tucatinib Plus Trastuzumab Deruxtecan in HER2+ Phase 2 Nashville, TN

deruxtecan + tucatinib

Breast Cancer

palbociclib + zanidatamab
+ fulvestrant

ZANIDATAMAB Zanidatamab (ZW25) is a bispecific antibody targeting ERBB2 (HER2), which induces anti-tumor
immune response against Erbb2 (Her2)-expressing tumors (Ann Oncol 2017, Vol 28, Suppl 5, Abstract # 255P,
PMID: 32054397).

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

NCT04224272 A Study of ZW25 (Zanidatamab) With Palbociclib Plus Fulvestrant Phase 2 Nashville, TN
in Patients With HER2+/HR+ Advanced Breast Cancer
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pembrolizumab + CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

trastuzumab + NCT03095352  Pembrolizumab With Carboplatin Compared to Carboplatin Alone Phase2  Nashville, TN

carboplatin; trastgzumab in Breast Cancer Patients With Chest Wall Disease
+ carboplatin

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

ribociclib + fulvestrant NCT02632045  Study of Efficacy of Ribociclib After Progression on CDK4/6 Phase 2 Nashville, TN
Inhibition in Patients With HR+ HER2- Advanced Breast Cancer

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria. In a Phase Ib clinical trial, the combination
of Tucatinib (ARRY-380) and Herceptin (trastuzumab) demonstrated clinical activity in central nervous system (CNS)
metastases in patients with ERBB2 (HER2)-positive metastatic breast cancer, with 100% (3/3) patients achieving
CNS stable disease as best response (San Antonio Breast Cancer Symposium 2015, Abstract P4-14-19).

NCT04538742 A Phase 1b/2 Study of T-DXd Combinations in HER2-positive Phase.1 Nashville, TN

trastuzumab + tucatinib

Metastatic Breast Cancer /Phase 2
abemaciclib; CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.
atezolizumab + NCT02693535  TAPUR: Testing the Use of Food and Drug Administration (FDA)  Phase 2 Birmingham, AL

pertuzumab/trastuzumab
/hyaluronidase;

palbociclib; trastuzumab

/hyaluronidase + tucatinib

Approved Drugs That Target a Specific Abnormality in a Tumor
Gene in People With Advanced Stage Cancer

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

niraparib + trastuzumab NCT03368729  Niraparib in Combination With Trastuzumab in Metastatic HER2+ Phase 1  Birmingham, AL
Breast Cancer /Phase 2

PF-07220060 Limited information is currently available on PF-07220060, a putative CDK4 inhibitor (Oct 2020).
CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

NCT04557449  Study to Test the Safety and Tolerability of PF-07220060 in Phase1  Franklin, TN
Participants With Advance Solid Tumors

PF-07220060

BTRC 4017A BTRC 4017A is a bispecific antibody that targets both Erbb2 (Her2) and CD3, which may lead to CTL-
dependent killing of Erbb2 (Her2)-expressing tumor cells (PMID: 30442682).
BTRC 4017A CLINICAL SIGNIFICANCE (1€): Marker is in clinical trial inclusion criteria.

NCT03448042 A Phase | Study of BTRC4017A in Participants With Locally Phase 1  Nashville, TN
Advanced or Metastatic HER2-Expressing Cancers

MT-5111MT-5111 is an Erbb2 (Her2) antibody in conjugation with a ribosome-targeting toxin, which may
demonstrate cytotoxicity against Erbb2 (Her2)-positive tumor cells (Cancer Res 2018;78(13 Suppl):Abstract nr 5769).

MT-5111 CLINICALSIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.
NCT04029922  Study of MT-5111 in HER2-positive Solid Tumors Phase1l  Nashville, TN
PRS-343 PRS-343 is a bispecific antibody targeting both CD137 (4-1BB) and Erbb2 (Her2), resulting in enhanced anti-
tumor immune response against Erbb2 (Her2)-positive tumor cells (Eur J Cancer, Dec 2016, 69 (Suppl. 1): S99,
PRS-343 abstract 301, PMID: 31138587).
CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.
NCT03330561  PRS-343 in HER2-Positive Solid Tumors Phase1  Nashville, TN

SBT6050 SBT6050 comprises a TLR8 (CD288) agonist linked to an Erbb2 (Her2) monoclonal antibody, which may
lead to activation of TLR8 expressing myeloid cells in the context of Erbb2 (Her2)-expressing tumors, potentially
resulting in increased anti-tumor immune response (Cancer Res 2020;80(16 Suppl):Abstract nr 4537).

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

NCT04460456 A Study of SBT6050 Alone and in Combination With Phase 1  Nashville, TN

Pembrolizumab in Patients With Advanced HER2 Expressing Solid
Tumors

SBT6050; SBT6050 +
pembrolizumab
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7\W49 ZW49 is an antibody-drug conjugate comprising a bispecific ERBB2 (HER2) antibody linked to an auristatin,
which delivers the cytotoxic agent to ERBB2 (HER2)-expressing cells, potentially resulting in cell growth inhibition
and tumor regression (Cancer Res 2019;79(4 Suppl):Abstract nr P6-17-13).

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

NCT03821233 A Dose Finding Study of ZW49 in Patients With HER2-Positive Phase1  Nashville, TN
Cancers

ZW49

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

NCT04188548 A Study of LY3484356 in Participants With Advanced or Phase1  Nashville, TN
Metastatic Breast Cancer or Endometrial Cancer

trastuzumab + LY3484356
+/- abemaciclib

ZANIDATAMAB Zanidatamab (ZW25) is a bispecific antibody targeting ERBB2 (HER2), which induces anti-tumor

immune response against Erbb2 (Her2)-expressing tumors (Ann Oncol 2017, Vol 28, Suppl-5, Abstract # 255P,

PMID: 32054397).

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria. In a Phase |.trial, ZW25 treatment resulted
zanidatamab in partial response in 28.6% (2/7) and stable disease in 28.6% (2/7) of patients with ERBB2 (HER2)-positive breast

cancers (Ann Oncol 2017, Vol 28, Suppl 5, Abstract # 255P; NCT02892123).

NCT02892123  Trial of ZW25 (Zanidatamab) in Patients With Advanced HER2- Phase1  Nashville, TN

expressing Cancers

ZANIDATAMAB Zanidatamab (ZW25) is a bispecific antibody targeting ERBB2 (HER2), which induces anti-tumor
immune response against Erbb2 (Her2)-expressing tumors (Ann Oncol 2017, Vol 28, Suppl 5, Abstract # 255P,
zanidatamab + (paclitaxel PMID: 32054397).

or capecitabine or CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

vinorelbine
) NCT02892123  Trial of ZW25 (Zanidatamab) in Patients With Advanced HER2-  Phase 1  Nashville, TN
expressing Cancers

ERBB2-NTRK3 fusion

FDA APPROVED, NCCN RECOMMENDED: FDA approved for solid tumors with an NTRK gene fusion without a known
acquired resistance mutation, that are metastatic or where surgical resection is likely to result in severe morbidity,

and that have no satisfactory alternative treatments or that have progressed following treatment.

CLINICAL SIGNIFICANCE (IA): In three trials that supported FDA approval, Vitrakvi (larotrectinib) treatment resulted
in an overall response rate of 75% (41/55) in adult and pediatric patients with advanced solid tumors harboring
either an NTRK1, NTRK2, or NTRK3 fusion, including 7 patients achieving a complete response and 34 patients
achieving a partial response (PMID: 29466156; NCT02122913, NCT02637687, NCT02576431).

NCT02465060 . Targeted Therapy Directed by Genetic Testing in Treating Patients Phase2  New Albany, MS

With Advanced Refractory Solid Tumors, Lymphomas, or Multiple
Myeloma (The MATCH Screening Trial)

larotrectinib

FDA APPROVED, NCCN RECOMMENDED: FDA approved for solid tumors with an NTRK gene fusion without a known

acquired resistance mutation, that are metastatic or where surgical resection is likely to result in severe morbidity,

and that have progressed following treatment or have no satisfactory alternative therapy.

CLINICAL SIGNIFICANCE (IA): In a combined analysis of 3 clinical trials (ALKA-372-001, STARTRK-1, STARTRK-2) that

supported FDA approval, Rozlytrek (entrectinib) treatment resulted in an objective response rate of 59.5% (25/42)
entrectinib and 50.0% (6/12) in patients with NTRK1/2/3 fusion positive advanced solid tumors without (n=42) and with (n=12)

CNS disease, respectively, with duration of response of 12.9 months and not reached, respectively (J Clin Oncol 37,

no. 15_suppl (May 20 2019) 3017-3017; NCT02097810; NCT02568267).

NCT04589845  Tumor-Agnostic Precision Immuno-Oncology and Somatic Phase 2 Germantown, TN

Targeting Rational for You (TAPISTRY) Platform Study
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SELITRECTINIB LOXO-195 is an inhibitor of NTRK1, NTRK2, and NTRK3, which may result in inhibition of tumor
growth and tumor regression (PMID: 28578312).

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria. In a Phase | trial, LOXO-195 treatment
resulted in an objective response rate of 34% (10/29) and stable disease in 31% (9/29) of adult and pediatric
patients with advanced solid tumors harboring NTRK fusions and had progressed or were intolerant to prior Trk
inhibitors (AACR Annual Meeting 2019, Abstract CT127; NCT03215511).

NCT03215511 A Study to Test the Safety of the Investigational Drug Selitrectinib Phasel  Memphis, TN
in Children and Adults That May Treat Cancer /Phase 2

selitrectinib

CD20 (RNA-Seq) High

TTI-621 TTI-621 (Ontorpacept) is a fusion, consisting of SIRPa fused to the human IgG1 Fc region, that binds to
CD47 and blocks inhibitory signaling to macrophages, resulting in increased phagocytosis of tumor cells (PMID:
27856600, PMID: 28286286) may also stimulate cytotoxic T-cells (PMID: 29873856). RITUXIMAB Rituxan (rituximab)
is a chimeric mononclonal antibody that binds to CD20 on B-cells, resulting in induction of complement-dependent
and antibody-dependent cytotoxicity, and potentially leading to decreased B-cell tumor growth (PMID: 28983798).
TTI-621 + rituximab Rituxan (rituximab) is FDA approved for use as monotherapy or in combination with chemotherapy in CD20-positive
B-cell non-Hodgkin lymphoma, and in combination with fludarabine and cyclophosphamide in CD20-positive
chronic lymphocytic leukemia (FDA.gov).
CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

NCT02663518 A Trial of TTI-621 for Patients With Hematologic Malignancies and Phase1  Nashville, TN
Selected Solid Tumors

PD-L1 IHC (SP142) Positive

EXPANDED ACCESS This therapy may be available through the FDA Expanded Access program (See https://www.fda.
atezolizumab gov/news-events/public-health-focus/expanded=access)
CLINICAL SIGNIFICANCE (IIC): FDA approved in other tumor types.

PD-L1 IHC (SP142) Positive + ERBB2 gain

CLINICAL SIGNIFICANCE (IIC): Marker is drug target. In a Phase Il trial (KATE2), addition of Tecentriq (atezolizumab)
to Kadcyla (ado-trastuzumab emtansine) did not significantly improve progression-free survival (PFS) (8.2 vs 6.8 mo,
HR 0.82. p=0.33) and was-associated with more adverse events in patients with previously treated, ERBB2 (HER2)-
positive advanced breast cancer, a potential benefit on PFS (8.5 vs 4.1 mo, HR 0.60. p= 0.099) was observed in a
subgroup of CD274 (PD-L1)-positive patients (PMID: 33002436; NCT02924883).

In a Phase Il trial (KATE2), addition of Tecentriq (atezolizumab) to Kadcyla (ado-trastuzumab emtansine) did not
significantly improve progression-free survival (PFS) (8.2 vs 6.8 mo, HR 0.82. p= 0.33) and was associated with more
adverse events in patients with previously treated, ERBB2 (HER2)-positive advanced breast cancer, a potential
benefit on PFS (8.5 vs 4.1 mo, HR 0.60. p= 0.099) was observed in a subgroup of CD274 (PD-L1)-positive patients
(PMID: 33002436; NCT02924883).

NCT04632992 A Study Evaluating Targeted Therapies in Participants Who Have Phase2  Memphis, TN
Advanced Solid Tumors With Genomic Alterations or Protein
Expression Patterns Predictive of Response

atezolizumab + ado-
trastuzumab emtansine

TIGIT (RNA-Seq) High

OMP-313M32 OMP-313M32 (Etigilimab) is an anti-human TIGIT (T cell immunoreceptor with Ig ITIM domain)
antibody that potentially has anti-tumor activities through modulating the immune response to tumors (AACR, Vol

OMP-313M32 + 58, April 2017, Abstract #599, PMID: 31874056).
nivolumab CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.
NCT04761198 A Study of Etigilimab and Nivolumab in Subjects With Locally Phase1  Nashville, TN
Advanced or Metastatic Tumors. /Phase 2

COM902 Limited information is currently available on COM902, a putative TIGIT antibody (Aug, 2020).
CLINICAL SIGNIFICANCE: Marker is drug target.

COM902
NCT04354246  COM902 (A TIGIT Inhibitor) in Subjects With Advanced Phase 1 Memphis, TN
Malignancies
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M6223 Limited information is currently available on M6223, a putative Tigit inhibitor (Jul, 2020).
M6223 CLINICAL SIGNIFICANCE: Marker is drug target.

NCT04457778  Firstin Human Study of M6223 Phase 1  Nashville, TN

TIRAGOLUMAB Tiragolumab (MTIG7192A) is an anti-human TIGIT (T cell immunoreceptor with Ig ITIM domain)
antibody that potentially has anti-tumor activities through modulating the immune response to tumors (PMID:

29991503, PMID: 32576590).

CLINICAL SIGNIFICANCE: Marker is drug target.

NCT02794571  Safety and Pharmacokinetics (PK) of Escalating Doses of Phase1  Nashville, TN
Tiragolumab as a Single Agent and in Combination With

Atezolizumab and/or Other Anti-Cancer Therapies in Locally
Advanced or Metastatic Tumors

tiragolumab

VIBOSTOLIMAB MK-7684 (Vibostolimab) is antagonistic against against T-cell immunoreceptor with Ig and ITIM
domains (TIGIT), which removes the immune checkpoint blockade by preventing the interaction of TIGIT with its

) ) ligands, NECTIN2 (CD112) and PVR (CD155) (NCI Drug Dictionary).
vibostolimab CLINICAL SIGNIFICANCE: Marker is drug target.

NCT02964013  Study of Vibostolimab Alone and in Combination With Phase 1  Nashville, TN
Pembrolizumab in Advanced Solid Tumors (MK-7684-001)

TP53 WO1*

EPRENETAPOPT APR-246 is an analogue of PRIMA-1, which modifies the core domain of mutant p53, resulting in
restoration of wild-type p53 conformation and reactivation of normal p53 function, leading to increased cell cycle

pembrolizumab + arrest and tumor cell death (PMID: 20498645, PMID: 29670092).

eprenetapopt CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.
NCT04383938  Phase 1/2 Study of APR-246 in Combination With Pembrolizumab Phase 1  Nashville, TN
in Subjects With Solid Tumor Malignancies /Phase 2

AMG 650 Limited information is currently.available on AMG 650 (Aug, 2020).
CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria.

NCT04293094  Study of AMG 650 in Adult Participants With Advanced Solid Phase1  Nashville, TN
Tumors

AMG 650

BTLA (RNA-Seq) High

JS004 JS004 is a monoclonal antibody that binds to B- and T-lymphocyte attenuator (BTLA) and activates T-cells,
thereby potentially resulting in the proliferation of antigen specific T-lymphocytes and activation of tumor cell
specific immune response (NCI Drug Dictionary).

CLINICAL SIGNIFICANCE: Marker is drug target.

NCT04137900  Safety, Tolerability and Pharmacokinetics of a Monoclonal Phase 1  Nashville, TN
Antibody Specific to B-and T-Lymphocyte Attenuator (BTLA) as
Monotherapy and in Combination With an Anti-PD1 Monoclonal
Antibody for Injection in Subjects With Advanced Malignancies

15004

CD27 (RNA-Seq) High

MK-5890 MK-5890 is a CD27 agonist, which stimulates the immune system (NCI Thesaurus).
CLINICAL SIGNIFICANCE: Marker is drug target.
MK-5890 NCT03396445  Study of MK-5890 as Monotherapy and in Combination With Phase1  Germantown, TN

Pembrolizumab (MK-3475) in Adults With Advanced Solid Tumors
(MK-5890-001)
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TISSUE Specimen Review Summary

Specimen Details

ORDERID

Submitted Pathology Report ID Histologic evaluation/Clinical Breast / Epithelial tumors / Mammary
Impression adenocarcinoma, NOS
Sample Collection Date Tumor  Primary Tumor  50% #Neoplastic ~ >=1000
Origin Nuclei Cells per slide

Organ/Tissue Site ~ Breast

Samples Received for Testing

Received Date PD-L1 Report Date Sample Label Type Quantity Purpose
Unstained FFPE Slide 14 Testing [controls adequate]

PD-L1 Immunohistochemistry

Gross Description: Received from Accupath Diagnostic Laboratories are a control slide and stained slides labeled These are
accompanied by a surgical pathology report and a technical-only procedure report for PD-L1(SP142) immunohistochemistry with patient's name
and accession number. These are submitted for interpretation by OmniSeq pathologists.

Regulatory: VENTANA PD-L1 (SP142) Assay is a companion/complementary diagnostic that may be used-as an aid in identifying urothelial
carcinoma and breast cancer patients for treatment with atezoluzimab. This test was performed at Accupath Diagnostic Laboratories, Inc., 5005 S.
40th Street, Suite 1100, Phoenix, AZ 85040 under the direction of , (CLIA #03D2054956), and interpreted by
OmniSeq, Inc. The results of this assay should always be interpreted in the context of the clinical, morphological, and immunophenotypic diagnosis.
The results of this assay are not intended to be used as the sole means for clinical diagnosis or patient management decisions. The OmniSeq
Laboratory is certified under the Clinical Laboratory Improvement Amendments of 1988 (CLIA-88) and by the New York State Clinical Laboratory
Evaluation Program to perform high complexity clinical laboratory testing.
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Variants of Unknown Significance (VUS)
AP P E N DIX Genomic variants of unknown significance (VUS) are not well characterized in the scientific literature as of the date of this report.
AKT2 D32E ARAF R63Q CIC A851V ERG L25del HIST1H2BD K35Q

LRP1B R2219C MSH2 E643K NOTCH3 M342V PTCH1 R73Q RECQL4 L566P
RPS6KB2 R120W
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