
PATIENT
Name MRN DOB Gender

ORDER INFORMATION
Order ID Provider Practice

Indication C34.90, Malignant neoplasm of unsp part of unsp bronchus or
lung, Stage IV

Report Date

TEST SPECIMEN
Specimen ID Specimen

Source
right colon and terminal
ileum

Collected

Specimen Facility Received

PRIORITY IMMUNE MARKER RESULTS FOR LUNG CANCER
Marker Test Result Therapeutic Association Key References

PD-L1 IHC 10% Tumor
Proportion Score

Increased objective response for second line
nivolumab compared to docetaxel with no
significant difference observed based on PD-L1 IHC
expression in patients with advanced squamous cell
NSCLC (CheckMate 017).

PMID: 26028407

No survival benefit for first line pembrolizumab
compared to chemotherapy in NSCLC (KEYNOTE-
024).

PMID: 27718847

Increased overall survival for second line
pembrolizumab compared to docetaxel in NSCLC
(KEYNOTE-010).

PMID: 26712084

TILS RNA-Seq High
(Highly inflamed)

Increased likelihood of response to anti-PD-L1-PD1
therapy  (Mellman et al.). PMID: 28102259

CD3/CD8 IHC Infiltrating Increased overall survival in solid tumor types
(Ascierto et al.). PMID: 23452415

Mutational Burden DNA-Seq 1.753/Mb
(Very Low)

Decreased objective response rate for atezolizumab
in bladder cancer (Rosenberg et al.). PMID: 26952546

Decreased clinical benefit from ipilimumab in
melanoma (Van Allen et al.). PMID: 26359337

Decreased clinical efficacy for pembrolizumab in
NSCLC (Rizvi et al.). PMID: 25765070

Microsatellite
Instability PCR Stable

Lack of objective response to pembrolizumab in
microsatellite stable colorectal cancer
(NCT01876511).

PMID: 26028255

PD-L1/L2 Copy
Number FISH Not Amplified Unknown objective response for nivolumab in

Hodgkin's Lymphoma (NCT01592370). PMID: 25482239

SUMMARY INTERPRETATION

This lung cancer with a very low mutational burden is highly inflamed with a high number of CD8+ T-cells in an infiltrating
pattern and weak expression of PD-L1 by IHC (TPS=10%; 22C3 clone). RNA-seq analysis for PD-L1 shows a similar level of
expression. The expression of PD-L1 by IHC at 10% does not meet the requirement of first line pembrolizumab as an FDA-
approved agent in this tumor type. While there are many studies in lung cancer evaluating PD-L1 IHC results to response for
multiple PD-1 axis inhibitors, there is often considerable variance in the results. The overall consensus from these various
studies is that response in lung cancer is directly proportional to the level of PD-L1 IHC. Based upon evidence in current

Continued on next page
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SUMMARY INTERPRETATION

literature for PD-L1 and/or mutational burden and response to checkpoint inhibitors this patient is not more likely to respond to
monotherapy with checkpoint blockade than to conventional therapy. There is the additional consideration that this tumor is
highly inflamed and while this topic in regard to response to checkpoint inhibitors is not concisely defined in the peer-reviewed
literature this would be a favorable predictor. If this patient has previously failed checkpoint blockade therapy, which is not
uncommon even in PD-L1 positive or negative lung cancer, an additional consideration should be combination immunotherapy
in a clinical trial setting focusing on over expressed genes that are targets of immunomodulatory immunotherapeutics. Highly
expressed markers in this tumor that are therapeutic targets include ADORA2A and GITR. Other moderately expressed markers
in this tumor that are therapeutic targets include CD27, CD38, and ICOS. This patient may be eligible for multiple clinical trials
that focus on the different highly expressed markers, often in combination with a PD-1 axis inhibitor (see clinical trials).

IMMUNE PHENOTYPE DETAILS
Marker Rank Interpretation Function Therapies

Checkpoint Blockade (PD-1/CTLA4)

PD-1 86 High Co-inhibitory

Nivolumab; Pembrolizumab; ABBV-181;
AGEN2034; BGB-A317; BI 754091; JNJ-

63723283; MEDI0680; MGD013;
PDR001; PF-06801591; REGN2810; TSR-

042

CTLA4 29 Low Co-inhibitory Ipilimumab; Tremelimumab; AGEN1884;
BMS-986218; MK-1308

PD-L1 64 Moderate Co-inhibitory
Atezolizumab; Avelumab; Durvalumab;

CA-170; CX-072; FAZ053; KN035;
LY3300054

PD-L2 0 Very Low Unknown

Checkpoint Blockade (Other)

BTLA 0 Very Low Co-inhibitory

LAG3 31 Low Co-inhibitory
Relatlimab; BI 754111; BMS-986016;

LAG525; MGD013; MK-4280;
REGN3767; TSR-033

TIM3 22 Low Co-inhibitory LY3321367; MBG453; TSR-022

VISTA (B7-H5) 23 Low Co-inhibitory CA-170

TNFRSF14
(HVEM) 11 Very Low Unknown

T-cell Primed

CD137 44 Low Co-stimulatory Urelumab; Utomilumab

CD27 80 Moderate Co-stimulatory Varlilumab

CD28 31 Low Co-stimulatory

CD40 12 Very Low Co-stimulatory ADC-1013; APX005M; CP-870,893;
RO7009789; SEA-CD40

CD40LG 0 Very Low Co-stimulatory

GITR 95 Very High Co-stimulatory BMS-986156; GWN 323; INCAGN01876;
MEDI1873; MK-4166; TRX518

ICOS 80 Moderate Co-stimulatory GSK3359609; JTX-2011

ICOSLG 22 Low Co-stimulatory

Expression Interpretation Key:
Very High: 95-100                              High: 85-94                              Moderate: 50-84                              Low: 20-49                              Very Low: 0-19

Continued on next page
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IMMUNE PHENOTYPE DETAILS
Marker Rank Interpretation Function Therapies

T-cell Primed

OX40 63 Moderate Co-stimulatory
BMS-986178; GSK3174998;

INCAGN01949; MEDI0562; MEDI6383;
MEDI6469; MOXR0916; PF-04518600

OX-40L 0 Very Low Co-stimulatory

GZMB 91 High Anti-tumor effector

IFNG 30 Low Anti-tumor effector

CD80 (B7-1) 13 Very Low Unknown

CD86 (B7-2) 45 Low Unknown

TBX21 (T-bet) 0 Very Low Unknown

Myeloid Suppression

CCL2 1 Very Low Immunosuppressive

CCR2 63 Moderate Immunosuppressive Plozalizumab; BMS-813160; CCX872-B;
PF-04136309

CD163 2 Very Low Immunosuppressive

CD68 82 Moderate Immunosuppressive

CSF1R 42 Low Immunosuppressive
Cabiralizumab; Emactuzumab; AMG

820; BLZ945; LY3022855; PD-0360324;
PLX73086; SNDX-6352

Metabolic Immune Escape

ADORA2A 87 High Immunosuppressive AZD4635; CPI-444; PBF-509

CD39 12 Very Low Immunosuppressive

IDO1 42 Low Immunosuppressive Epacadostat; Indoximod; BMS-986205;
GDC-0919; KHK2455; PF-06840003

Pro-inflammatory Response

IL1B 90 High Pro-inflammatory

STAT1 93 High Pro-inflammatory

TNF 10 Very Low Pro-inflammatory Certolizumab

DDX58 42 Low Immunostimulatory

MX1 55 Moderate Immunostimulatory

CXCL10 28 Low Unknown

CXCR6 0 Very Low Unknown

Anti-inflammatory Response

IL10 0 Very Low Anti-inflammatory MK-1966

TGFB1 50 Moderate Anti-inflammatory Fresolimumab; NIS793

Other Immunotherapy Markers

CD38 75 Moderate Immunostimulatory Daratumumab

GATA3 11 Very Low Unknown

Expression Interpretation Key:
Very High: 95-100                              High: 85-94                              Moderate: 50-84                              Low: 20-49                              Very Low: 0-19
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TUMOR INFILTRATING LYMPHOCYTES (TILS)
Marker Rank Interpretation Function

CD2 50 Moderate Cytotoxic T-cells/T-regs

CD3 81 High Cytotoxic T-cells/T-regs

CD4 19 Low Cytotoxic T-cells/T-regs

CD8 83 High Cytotoxic T-cells/T-regs

FOXP3 25 Moderate Cytotoxic T-cells/T-regs

KLRD1 66 Moderate NK Cells

SLAMF4 98 High NK Cells

CD20 50 Moderate B-cells

Expression Interpretation Key:
High: >=75 Moderate: 25-74 Low: 0-24

IMMUNE PHENOTYPE CLINICAL TRIALS
Trial Name Phase NCT ID Location*
Marker: CD27 Immune Phenotype: T-cell Primed

A Dose Escalation and Cohort Expansion Study of Anti-CD27
(Varlilumab) and Anti-PD-1 (Nivolumab) in Advanced
Refractory Solid Tumors

1/ 2 NCT02335918 Over 200 miles
Marietta, GA

Marker: GITR Immune Phenotype: T-cell Primed

An Open-Label, Dose-Escalation, Safety Study of INCAGN01876
in Subjects With Advanced or Metastatic Solid Tumors 1/ 2 NCT02697591 Over 200 miles

Nashville, TN

An Investigational Immuno-therapy Study of Experimental
Medication BMS-986156, Given by Itself or in Combination
With Nivolumab in Patients With Solid Cancers or Cancers That
Have Spread.

1/ 2 NCT02598960 Over 200 miles
Birmingham, AL

Phase I/Ib Study of GWN323 Alone and in Combination With
PDR001 in Patients With Advanced Malignancies and
Lymphomas

1 NCT02740270 Over 200 miles
Houston, TX

Dose Escalation Study of TRX518 in Adults With Advanced Solid
Tumors 1 NCT02628574 Over 200 miles

Nashville, TN

A Study in Adult Subjects With Select Advanced Solid Tumors 1 NCT02583165 Over 200 miles
Houston, TX

Study of MK-4166 and MK-4166 in Combination With
Pembrolizumab (MK-3475) in Participants With Advanced Solid
Tumors (MK-4166-001)

1 NCT02132754 Over 200 miles
San Antonio, TX

Trial of TRX518 (Anti-GITR mAb) in Stage III or IV Malignant
Melanoma or Other Solid Tumors 1 NCT01239134 Over 200 miles

New York, NY

Marker: ICOS Immune Phenotype: T-cell Primed

Dose Escalation and Expansion of JTX-2011 Alone or in
Combination With Anti-PD-1 in Subjects With Advanced Solid
Tumors

1/ 2 NCT02904226 Over 200 miles
Houston, TX

Dose Escalation and Expansion Study of GSK3359609 in
Subjects With Selected Advanced Solid Tumors (INDUCE-1) 1 NCT02723955 Over 200 miles

Nashville, TN

Marker: ADORA2A / CD39 Immune Phenotype: Metabolic Immune Escape

Trial of PBF-509 and PDR001 in Patients With Advanced Non- 1/ 2 NCT02403193 Over 200 miles

Continued on next page
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IMMUNE PHENOTYPE CLINICAL TRIALS
Trial Name Phase NCT ID Location*
Marker: ADORA2A / CD39 Immune Phenotype: Metabolic Immune Escape

small Cell Lung Cancer (NSCLC) Tampa, FL

A Phase 1 Clinical Study of AZD4635 and Durvalumab in
Patients With Advanced Solid Malignancies 1 NCT02740985 Over 200 miles

Nashville, TN

Phase 1/1b Study to Evaluate the Safety and Tolerability of CPI-
444 Alone and in Combination With Atezolizumab in Advanced
Cancers

1 NCT02655822 Over 200 miles
Atlanta, GA

Marker: CD38 Immune Phenotype: Other Immunotherapy Markers

A Study to Test the Safety and Effectiveness of Nivolumab
Combined With Daratumumab in Patients With Pancreatic,
Non-Small Cell Lung or Triple Negative Breast Cancers, That
Have Advanced or Have Spread

1/ 2 NCT03098550 Over 200 miles
Tampa, FL

A Study of Daratumumab in Combination With Atezolizumab
Compared With Atezolizumab Alone in Participants With
Previously Treated Advanced or Metastatic Non-Small Cell
Lung Cancer

1/ 2 NCT03023423 1-24 miles
New Orleans, LA

Clinical trials are displayed for over-expressed markers with therapies in clinical development that are ranked moderately high (>=75). Trials related to the recruitment of lymphocytes
into the tumor are always displayed when a tumor is considered noninflamed. Clinical trial information is current as of 10/30/2017. For the most up to date information regarding a
particular trial, search www.clinicaltrials.gov by NCT ID.
*Location range provides an approximate distance from the physician billing zip code to the nearest location of a trial. Visit www.clinicaltrials.gov for specific trial location information.

SURGICAL PATHOLOGY REVIEW SUMMARY
Submitted Pathology
Report

Reviewed Pathologic
Diagnosis

Lung / Malignant Epithelial / Adenocarcinoma /
Invasive

Sample Procurement Date Tissue Metastatic
Tumor

Tumor Nuclei 80%

Reviewed Pathologic
Tissue Site

GI / Colon NOS

Summary of Received Samples for Testing
Received Sample Label Type Quantity Unit Purpose

FFPE Block 0.0 Block Testing

FFPE Block 1.0 Block Testing
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ABOUT OMNISEQ IMMUNE REPORT CARD

OmniSeq Immune Report Card (IRC) grades the likelihood of response to FDA-approved immunotherapy by comprehensively
assessing a solid tumor cancer patient’s immune landscape. Results are interpreted and summarized in an integrated report that
characterizes the predisposition of a patient’s tumor microenvironment to respond to immunotherapy, and provides
appropriate personalized treatment options based on the patient’s comprehensive immune profile.

IRC uses five test modes to generate the information in this report:

•   RNA-seq to semi-quantitatively measure relative transcript levels of 11 genes associated with tumor infiltrating lymphocytes
(TILs) and 43 T-cell receptor signaling (TCRS) genes associated with anti-cancer immune response and immunotherapeutic
targets

•   DNA-seq to estimate mutational burden (MUB)

•   FDA-approved Immunohistochemistry (IHC) to measure PD-L1 protein expression and pattern of tumor infiltrating
lymphocytes (TILS) expression (CD3 and CD8)

•   PCR  to assess microsatellite instability (MSI)

•   Fluorescent in situ hybridization (FISH)  to detect PD-L1/L2 copy number gain

The RNA-Seq component of IRC is a next generation sequencing (NGS) assay that uses amplicon-based targeted NGS for digital
gene expression detection to interrogate TILS and TCRS genes representing immune-related gene functions.

TILs Genes include 11 genes to classify subsets of infiltrating immune cells as put forth by Galon and colleagues (Galon,
PMID:24122236 - 2014). The application of TILs as predictive immune biomarkers or prognostic markers of survival has been
studied in a wide variety of tumor types. Evidence has shown that CD3+CD8+ cytotoxic lymphocytes are positively associated
with response to CPIs, while FOXP3+ Tregs have a negative association. The pattern of TILs in a tumor has also been shown to
have importance and is further discussed under the IHC test mode.

TCRS Genes include 43 genes that can be expressed on immune infiltrating cells, neoplastic cells, or other cells of the tumor
microenvironment, and are classified by Immune Phenotypes as either directly involved in checkpoint blockade or other
functions related to the adaptive immune response.
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Immune Phenotypes associated with checkpoint blockade are typically classified as a receptor and associated ligand. For this
subset of TCRS associated genes, either the ligand or the receptor is expressed by one or more subsets of T-cells. Genes related
to checkpoint blockade can be further divided into those that are the direct target of one or more checkpoint inhibitor drugs
versus those that are not. Direct targets of checkpoint inhibitor drugs may be either the receptor or ligand, but not both
simultaneously. An example of a checkpoint inhibitor drug and target is ipilimumab and the receptor CTLA-4 that is expressed on
activated T-cells. In IRC we report genes related to checkpoint blockade, as Checkpoint Blockade (PD-1, CTLA-4), Checkpoint
Blockade (Other), or T-cell Primed. Checkpoint Blockade and Checkpoint Blockade (Other) are related to co-inhibitory signaling
for effector T- cells, while T-cell Primed is co-stimulatory. Other immune phenotypes that are associated with the adaptive
immune response that indirectly impact TCRS include Myeloid Suppression, Pro- inflammatory Response, Anti-inflammatory
Response, and Metabolic Immune Escape.

Expression of each gene is compared to a reference population, normalized to a value between 1 and 100, and referred to as
the relative rank. The baseline reference population for Immune Report Card consisted of RNA-seq results derived from 167
unique tumors.For TCRS genes,  the top 95th percentile of scores, or relative rank, which are values equal to or greater than 95
are interpreted as very high expression, while the 85th to 94th percentile are interpreted as high expression. The bottom 50th
percentile of scores, or relative rank, which are values less than or equal to 49 are considered low or very low expression. Scores
between 50 and 85 are considered moderate expression.For TILS genes, expression is interpreted as “High”, for genes ranked
>=75, Moderate for genes ranked 50-74, and “Low” for genes ranked <25.

Immune Phenotype Markers Tested Action
Checkpoint Blockade (PD-1/CTLA4) PD-L1, PD-1, CTLA4, PD-L2 T-cell Inhibition

Checkpoint Blockade (Other) BTLA, LAG3, TIM3, VISTA (B7-H5),
TNFRSF14 (HVEM; CD270) T-cell Inhibition

T-cell Primed
CD137 (TNFRSF9), CD27, CD28, CD40,
CD40LG, GITR, ICOS, ICOSLG, OX40,
OX40LG, GZMB, INFG, TBX21 (T-bet)

T-cell activation

Myeloid Suppression CCL2, CCR2, CD163, CD68, CSF1R Promote M2 TAMs

Metabolic Immune Escape ADORA2A, CD39, IDO1 Self-amplifying T-reg loop

Pro-Inflammatory Response IL1B, STAT1, TNF, DDX58, MX1, CXCL10,
CXCR6 Promote NK T-cell functions

Anti-inflammatory Response IL10, TGFB1 Promote MDSCs

The DNA-Seq component of IRC is a 1.75 Mb AmpliSeq capture of 409 oncogenes with full exon coverage that evaluates a total
of 6,602 exons covering 1,165,294 base pairs of unique exon DNA in an all-exon mutational profiling assay. Mutational Burden
(MUB) is reported as the number of mutations per megabase (Mb) of exonic DNA. MuB was calibrated against a subset of
samples with whole exome sequencing for development of a variant calling pipeline that provides 20x coverage at >=90% of the
unique exon DNA in the IRC panel. Clinically, the IRC MuB was calibrated against 4 clinically relevant peer-reviewed publications
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reporting a correlation of high mutational burden with response to checkpoint inhibitors in melanoma (Snyder, PMID:25409260
- 2016, Van Allen, PMID:26359337 - 2015), NSCLC (Rizvi, PMID:25765070 - 2016), and bladder (urothelial) cancer (Rosenberg,
PMID:26952546 – 2016). Using an equivalent whole exome and these 4 references as a calibrator the cut-off values for MuB as
measured by number of mutations per Mb DNA was established using an internal reference population of 167 patients. In this
regard MuB in IRC is classified as “very high”, “high”, “intermediate”, “low”, and “very low”. However, samples with 20-50%
neoplastic nuclei will only be reported as “very high”, “high” or “Not Reported” with the understanding that limited neoplastic
nuclei will result in suppression of MuB values (false negatives). While classifications of high and very high MuB are more likely
to be responders, as a single biomarker, this measurement lacks sensitivity and specificity, and should not be used
independently of other assay results in IRC.

The IHC component of IRC uses either an automated Dako platform or Ventana platform and commercially available antibodies
to provide expression data for PD-L1, CD3 and CD8. IRC reports protein expression patterns for all 3 analytes to better define the
multi-dimensional interactions that occur in the tumor microenvironment, as well as a semi-quantitative measurement of
expression for PD-L1.

In melanoma, PD-L1 IHC  is performed using the PD-L1 IHC 28-8 FDA approved assay, and follows scoring guidelines for reporting
the percentage of neoplastic cells displaying membranous staining of any intensity. For urothelial carcinoma, the VENTANA PD-
L1 (SP142) IHC assay is used to perform PD-L1 based on the proportion of tumor area occupied by PD-L1 expressing tumor-
infiltrating immune cells (%IC) of any intensity. In gastric cancer, the 22C3 FDA approved assay is performed following scoring
guidelines to report the ratio of total immune plus tumor cells to total tumor cells, up to 100%. The PD-L1 22C3 FDA approved
assay is also used to test non-small cell lung cancer, non-melanoma, non-gastric and non-urothelial carcinomas, with PD-L1
protein expression determined by using Tumor Proportion Score (TPS), which is the percentage of viable tumor cells showing
partial or complete membrane staining at any intensity.

For CD3 and CD8 (TILS expression pattern), the test method consists of two immunohistochemical stains performed on a DAKO
autostainer. Standard techniques are used to obtain the staining characteristics and infiltration patterns of hematopoietic cells
that are highlighted by CD3 (A0452, Dako) and CD8 (M7103, Dako) antibodies. TILS expression pattern is reported as “strongly
infiltrating”, “moderately infiltrating”, “non-infiltrating”, “minimally infiltrating”, or “minimal to absent”. An infiltrating pattern
refers to staining of TILs within groups of neoplastic cells in the majority of the tumor examined. A non-infiltrating pattern refers
to TILS present, but inconsistent pattern of infiltrating groups of neoplastic cells in the majority of the tumor examined. The non-
infiltrating pattern of staining for CD3 and CD8 includes cases with an abundance of TILS at the advancing edge of the tumor, but
without infiltration of the neoplastic cells. The minimal to absent pattern is essentially minimal to no TILS present within any
part of the tumor. CD3 highlights TILS and is useful for identifying the T- cell population associated with the neoplasm. CD8
highlights cytotoxic T-cells which (when found in the midst of neoplastic cells) tend to be reflective of response to checkpoint
inhibitors (CPIs). This information may be used by physicians to decide whether immunotherapy with one or more FDA-
approved checkpoint inhibitors may benefit this patient. This assay is not a multianalyte algorithmic analysis, and does make
predictions about patient response to checkpoint inhibitors. The reviewed sections need to contain at least 100 neoplastic cells
so that the associated population of lymphocytes (assuming one is present) can be evaluated.

Immune Report Card uses PCR for five markers including two mononucleotide repeat markers (BAT-25, BAT-26) and three
dinucleotide repeat markers (D2S123, D5S346 and D17S250) to detect microsatellite instability (MSI). DNA is extracted from
neoplastic and non-neoplastic tissue. For both tissues five microsatellites (BAT 25, BAT 26, D2S123, D5S346, and D17S250) are
PCR-amplified. The allele size is determined by electrophoresis on an automatic sequencer. The patterns of the neoplastic and
non- neoplastic tissue are compared to determine the presence or absence of microsatellite instability. The results are reported
as “MSI-high”, “MSI-low”, or “MSS” (microsatellite stable). MSI typically used as a prognostic marker of survival in the setting of
Lynch syndrome, also called hereditary nonpolyposis colorectal cancer (HNPCC), is an FDA marker of response to checkpoint
inhibitors in colorectal cancer and second line treatment in solid tumors with no other therapeutic options. Colorectal
carcinoma, endometrial carcinomas, and other types of neoplasms with MSI-H may be sporadic (i.e., microsatellite instability is
found only in the neoplasm and is therefore not part of a hereditary condition) or secondary to Lynch syndrome, a hereditary
condition (i.e., related to a familial genetic mutation in a DNA repair gene, typically MLH1, PMS2, MSH2, or MSH6). Although an
MSI test can determine the presence of microsatellite instability it cannot determine which specific DNA-repair gene is affected.
Immunohistochemistry against MLH1, PMS2, MSH2, or MSH6 can be used to find the specific protein that is affected. Depending
on the expression loss pattern and the carcinoma tissue of origin, slightly different strategies are indicated. For specifics, a
review of the National Comprehensive Cancer Network (NCCN) guidelines is recommended. The presence of Lynch syndrome is
definitely determined when a pathogenic DNA-repair gene mutation is found in non-neoplastic tissue from the patient. In such
cases, genetic counseling is recommended with involvement of family members who are at risk of also having Lynch syndrome.
MSI-H colorectal cancers (both sporadic and Lynch syndrome related) are known to have a different clinical profile (prognosis
and chemotherapy responsiveness) from MSS (microsatellite stable) colorectal cancers. A colorectal carcinoma with MSI-L is
considered to be sporadic. No additional testing is indicated. Pembrolizumab therapy is indicated for solid neoplasms which are
MSI-H and have progressed with prior treatment and have no alternative treatment options. For colorectal carcinoma,
pembrolizumab is indicated in cases that have progressed following treatment with a fluoropyrimidine, oxaliplatin, and
irinotecan. This assay detects the majority, but not all, MSI-H neoplasms. To maximize sensitivity, microsatellite instability
detection by IHC is recommended. Although an MSS result this may be attributed to the absence of microsatellite instability, the
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possibility of a very small neoplastic cell population below the limit of detection cannot be excluded. Assuming a diploid
population of cells, the limit of detection is 4% MSI-positive cells in a background of MSI-negative cells.

The FISH component of IRC measures amplification or copy number of PD-L1 (CD274) and PD-L2 (PDCD1LG2), two PD-1 ligands
that when amplified are associated with PD-L1 expression. The two genes are located 40kb apart on 9p24.1 and are detected
using a pool of fluorescently labeled BAC clones that map to the gene region (RP11-635N21, RP11-812M23 and RP11-485M14).
The PD-L1/2 probe is designed to detect the amplification of the PD-L1 (CD274) and PD-L2 (PDCD1LG2) genes. This assay does
not distinguish between PD-L1 and PD-L2. The probe is combined with a chromosome 9 enumeration probe (Vysis) labeled with
Spectrum Green to serve as a normalization of copy number. The results are reported using ASCO–CAP HER2 Test Guideline
Recommendations for determining copy number as amplified, equivocal, or not amplified. An amplified result is when the ratio
of PD-L1/2 to CEP9 is equal to or greater than 2.0 for any copy number value of PD-L1/2, or when the ratio of PD-L1/2 to CEP9 is
less than 2.0 and the copy number value of PD-L1/2 is equal to or greater than 6.0. An equivocal result occurs when the ratio of
PD-L1/2 to CEP9 is less than 2.0 and the copy number value of PD-L1/2 is equal to or greater than 4.0 and less than 6.0. A not
amplified result occurs when the ratio of PD-L1/2 to CEP9 is less than 2.0 and the copy number value of PD-L1/2 is equal to or
greater than 4.0. Amplification of PD-L1/2 is associated with poorer survival and improved response to anti-PD1 therapy in
several tumor types. A minimum of 60 neoplastic cells is recommended.

IRC results include:

•   Priority Immune Markers - At-a-glance information for the most clinically relevant immune markers for therapeutic
management including PD-L1 expression, pattern and expression of tumor infiltrating lymphocytes (TILS), microsatellite
instability (MSI) mutational burden (MUB), and PD-L1/L2 copy number gain. Evidence for therapeutic associations for each
marker is provided in the context of the tumor type tested.

•   Summary Interpretation – Pathologist interpretation and characterization of the overall immune status of this tumor based
on both priority immune markers and TCRS gene expression. The Summary Interpretation provides assesses the likelihood of
response to FDA approved checkpoint inhibitors and an overview of clinical trial opportunities trials based on immune
phenotype assessment.

•   Immune Phenotype Details   – Gene level expression rank and interpretation of TCRS genes by immune phenotype.
Expression of each gene is provided as a rank and interpretations as previously described in the RNA-Seq component of IRC.
Immunotherapies associated with genes are listed without regard to tumor type tested. With the exception of PD-L1, evidence
supporting over-expression of any immune phenotype gene and response to any associated immunotherapy, is limited.

•   Tumor Infiltrating Lymphocytes – Gene level expression rank and interpretation of TILS genes associated with differentiation
of various immune-related cells.

•   Clinical Trials – Clinical trials are displayed for over-expressed markers with therapies in clinical development that are ranked
moderately high (>=75). Trials related to the recruitment of lymphocytes into the tumor are always displayed when a tumor is
considered non- inflamed.

While IRC provides factual information related to the immune cycle and a focus on checkpoint inhibition, decisions about
patient care and treatment must be based on the independent medical judgment of the treating physician, taking into
consideration all applicable information concerning the patient's condition, such as patient and family history, physical
examinations, information from other diagnostic tests, and patient preferences, in accordance with the standard of care. The
selection of a matched therapy or clinical trial resides solely with the discretion of the treating physician. There is no guarantee
that the information provided by this test will result in therapeutic efficacy or lack of efficacy.

OmniSeq Immune Report Card was developed and its performance characteristics determined by the OmniSeq Laboratory in
Buffalo, NY. The U.S. Food and Drug Administration (FDA) has not approved or cleared the RNA-seq, DNA-seq, MSI, IHC TILS
expression pattern of CD3 and CD8, or FISH components of the test; however, FDA approval or clearance is not currently
required for the clinical use of these tests. The FDA has approved the PD-L1 IHC components of the test for in vitro diagnostic
use. The results are not intended to be used as the sole means for clinical diagnosis or patient management decisions. This test
should not be regarded as investigational or for research use. OmniSeq, Inc. is authorized under the Clinical Laboratory
Improvement Amendments of 1988 (CLIA) and by the New York State Clinical Laboratory Evaluation Program (NYSCLEP) to
perform high-complexity testing.
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OmniSeq FINAL REPORT

Patient Name:

Gender: MRN:

DOB: Report Date:

ORDER INFORMATION TEST SPECIMEN

Order ID Specimen ID

Provider Procurement Date

Indication C34.90: Malignant neoplasm of unsp part
of unsp bronchus or lung, Stage IV

Collected

Ordering
Facility

Received

  Sample Type FFPE Block

  Specimen Source right colon and
terminal ileum

Testing Performed

PD-L1 IHC 22C3 pharmDx

Results

PD-L1 22C3 Results: 10% Tumor Proportion Score - Controls Adequate - SEE INTERPRETATION

Technical Details

Testing Facility- Roswell Park Cancer Institute
Date Technical Results Received- 
Slide Label-

Comments

While there was limited expression of PD-L1 in the neoplastic cells there was additional much stronger
expression in the surrounding immune cells that is not captured by the tumor proportion score.

-PD-L1 22C3 Page 1 of 3



Gross Description

Received from  is one paraffin block labelled  It is
accompanied by a surgical pathology report with the same number and the patients name. These are
assigned our accession number and submitted for PD-L1 evaluation per usual protocol.

Returned from Roswell Park Cancer Institute are two stained glass microscope slides stained for PD-L1
and labelled as . These slides are accompanied by a Roswell Park Cancer Institute technical
procedure only report for PD-L1 immunohistochemistry with the same Roswell Park Cancer Institute
accession number, the patients name, and our accession number. These slides and report are submitted
for interpretation by OmniSeq pathologists.

Report electronically signed by Carl Morrison |CLIA Laboratory License: 33D2098748|  OmniSeq Inc., 700 Ellicott Street,
Buffalo NY 14203| 1-800-781-1259
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About the Test

Test method: This is an IHC stain. Standard techniques are used to obtain the staining characteristics of
the PD-L1 IHC 22C3 PharmDx antibody on provided tissues.

Interpretation: Only membranous staining of neoplastic cells is evaluated in this assay.
 
Tumor Proportion Score

(TPS)
Therapeutic Associations for Non-Small Cell Lung Cancer (NSCLC)*

>= 50% Increased progression-free survival and overall survival for first line
pembrolizumab compared to chemotherapy in NSCLC (KEYNOTE-024; PMID:
27718847). Increased overall survival for second line pembrolizumab
compared to docetaxel in NSCLC (KEYNOTE-010; PMID: 26712084).

1 - 49% No survival benefit for first line pembrolizumab compared to chemotherapy
in NSCLC (KEYNOTE-024; PMID: 27718847). Increased overall survival for
second line pembrolizumab compared to docetaxel in NSCLC (KEYNOTE-010;
PMID: 26712084).

< 1% Pembrolizumab not recommended.
*There is no scoring system and associated therapy recommendations for other tumor types

Indication: PD-L1 IHC 22C3 pharmDx is a qualitative immunohistochemical (IHC) assay using Monoclonal
Mouse Anti-PD-L1, Clone 22C3 intended for use in the detection of PD-L1 protein in formalin-fixed,
paraffin-embedded (FFPE) non-small cell lung cancer (NSCLC) tissue using EnVision FLEX visualization
system on Autostainer Link 48. PD-L1 protein expression is determined by using Tumor Proportion Score
(TPS), which is the percentage of viable tumor cells showing partial or complete membrane staining at
any intensity. The specimen should be considered to have PD-L1 expression if TPS >= 1% and high PD-L1
expression if TPS >= 50%. PD-L1 IHC 22C3 pharmDx is indicated as an aid in identifying NSCLC patients
for treatment with KEYTRUDA® (pembrolizumab). See the KEYTRUDA® product label for expression
cutoff values guiding therapy in specific clinical circumstances.

Test limitations: A minimum of 100 neoplastic cells is recommended.

Regulatory: PD-L1 IHC 22C3 pharmDx is a qualitative IHC assay that is FDA-approved for in vitro
diagnostic use. This test was performed at Roswell Park Cancer Institute Department of Pathology, Elm
& Carlton Streets, Buffalo, NY 14263, CLIA ID: 33D0171366, under the direction of Dr. Charles LeVea,
M.D., Ph.D., and interpreted by OmniSeq, Inc. The results of this assay are not intended to be used as
the sole means for clinical diagnosis or patient management decisions. The 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.

***End of Report***
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