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1. OBJECTIVES

1.1 Study Design

The study is an open label, phase Ib/I trial ir which patients with stage III B/C/D or stage IV
melanoma will be treated with NeoVax plus Montanide® ISA-51 VG in combination with
Nivolumab and locally administered Ipilimumab. Tumor from a surgical resection specimen or
core needle biopsy of a melanoma metastasis will be used to prepare DNA and RNA for
sequencing. Patients will begin treatment with Nivolumab and vaccine will be prepared during
the initial 12 weeks of Nivolumab therapy. At week 12, patients will begin vaccination with up
to 20 neoantigen peptides. These peptides are encoded by non-silent mutations that are identified
through DNA and RNA sequencing. Up to 20 peptides ~ 20 amino acids in length will be
prepared for each patient and will be administered together with the immune adjuvant poly-ICLC
and Montanide® ISA-51 VG, a mineral oil based immune adjuvant analogous to incomplete
Freund’s adjuvant (IFA).

Concwurrently with the vaccine and Nivolumab, Ipilimumab will be delivered via subcutaneous
injection in proximity to each vaccination site in order to 1) direct anti-CTLA-4 activity to the
vaccine-draining lymph nodes and 2) limit systemic toxic effects. This approach is effective in
animal tumor models and is expected to result in significantly reduced levels of systemic
Ipilimumab compared to the approved dose/schedule in advanced melanoma (3 mg/kg q3wks for
four doses In the metastatic setting). The Ipilimmumab dose will be escalated/de-escalated from
2.5 mg flat dose per injection in cohort 1. Serial fumor biopsies and vaccine site biopsies will be
performed. (Schema A)

1.2 Primary Objective

¢ To evaluate the safety of administering Neoantigen Vaccine (Neoantigen Peptides plus
Hiltonol and Montanide® ISA-51 VG) i combination with Nivolumab and locally
admunistered Ipilimumab

1.3 Secondary Objective

e To assess the induction of neoantigen-specific cellular immune responses following
adnunistration of NeoVax plus Montanide in combination with Nivolumab and locally
administered Ipilimumab

¢ To estimate rates of disease progression/recurrence depending on whether the patient had all
melanoma resected or has measurable disease per RECIST 1.1

2. BACKGROUND
2.1 Study Disease(s)

Advanced melanoma has the highest per-death loss of years of potential life expectancy except
for adult leukemia. The incidence of melanoma continues to rise worldwide at approximately 3%
per year. It is estimated that in the United States 100,350 individuals will be diagnosed with

melanoma and 6,850 will die from the disease in 2020'. According to SEER data, roughly 4% of
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melanomas are already metastatic at the time of diagnosis. The tendency for melanoma to spread
through the lymphatic system and the bloodstream is in stark contrast to most other skin cancers.
Thin melanoma (<1-2 mm) without lymph node involvement is curable in most cases by
surgical removal with sufficient margins and adequate staging, which includes assessment of
sentinel lymph node involvement if necessary. In contrast, thicker melanomas, ulcerated tumors,
or lymph node involvement, although initially mostly amenable to complete surgical resection,
confer a much poorer prognosis due to the risk of systemic recurrence, with S-year survivals
ranging from 25% to 75%. Disseminated, locally advanced, or reciurent melanoma is notoriously
unresponsive to standard treatment, and is associated with a dismal prognosis, with S-year
survivals of the order of 10-25%. Recent advances with targeted agents that block diniver
oncogenic mutations such as BRAFV6® have shown significant but transient clinical efficacy in
patients with advanced melanoma?, whereas immunotherapy using co-stimulatory molecule
blockade with monoclonal antibodies such as anti-CTLA-4, PD-1, or PD-L1 can lead to durable
responses in 15-40% of melanoma patients ’-19.

2.2 Computational and immunological infrastructure for NeoVax plus Montanide

Over the last several years, we at DFCI have developed a computational infrastcture and
conceptual framework for translating sequencing inforation into a therapeutic vaccine through:

(1) Prediction of mutated peptides thar can bind to personal HIA molecules. Efficiently choosing
which particular mutations to utilize as immunogens requires identification of the patient HLA type
and the ability to predict which mutated peptides would efficiently bind to the patient’s HLA alleles.
Recently, neural network based leaming approaches with validated binding and non-binding peptides
have advanced the accuracy of prediction algorithms for the major HLA-A and -B alleles!!. In a pilot
study, Sidney et al prepared seventy-four 9-mer and sixty-three 10-mer peptides predicted by the
algorithm NetMHCpan to have affinuties to particular HLA alleles below 1000 nM, with most being
below 500 nM. Binding of these peptides to their cognate HLA alleles was experimentally
determined using a well-established competitive binding assay!?. Seventy-five percent of 9-mer
peptides predicted to have an affinity below 150 nM were experimentally verified to be below 150
nM and 90% of these peptides were shown to have an affinity below 500 nM, a generally accepted
threshold. Fifty percent of 9-mer peptides predicted to have an affinity between 150 and 500 nM
were shown to have an affinity below 500 nM. Ten-mer peptide predictions were slightly less
precise. For predicted high affinity 10-mer peptides (below 150 nM), 70% were shown to have
an affinity below 500 nM. However, only 35% of 10-mer peptides predicted to have an affinity
between 150 and 500 nM were shown to have an affinity below 500 nM. Thus, 10-mer peptides
with predicted affinities above 150 nM will not be utilized. These predictions provide
areliable tool, when correctly applied, to assist in the selection of potentially unmunogenic
peptides.

(2) Evaluating spontaneous human I cell responses to neoantigens. We have analyzed the
predicted HLA-binding properties of 40 different neoepitopes representing both missense
mutations and neoORFs identified following an extenstve literatwe review for reports of
spontaneous CD8+ T cell responses!?. This analysis allowed us to conclude that the NetNHCpan
algonithm would have accurately predicted each epitope and to deterinine that a majority of
missense epitopes was due to mutations that affected the interaction with the T cell receptor and
not the MHC molecule.
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(3) Formulating the drug as a mulii-epitope vaccine of long peptides. For each patient, multiple
neoantigens will be targeted. Targeting as many mutated epitopes as practically possible takes
advantage of the emommous capacity of the mmune system, prevents the opportunity for
immunological escape'* by down-modulation of a particular inunmune targeted gene product, and
compensates for the known inaccuacy of epitope prediction approaches. Synthetic peptides provide
a particularly useful means to prepare multiple immunogens efficiently and to rapidly translate
identification of mutant epitopes to an effective vaccine. Peptides can be readily synthesized
chemically and easily purified utilizing reagents fiee of contaminating bacteria or animal substances.
The small size allows a clear focus on the mutated region of the protein and also reduces irrelevant
antigenic competition from other components (unmutated protein or viral vector antigens). “Long™
peptides, ~20-30 amino acids in length (as opposed to “short™ peptides, ca 8-10 amino acids)
have recently been shown to produce a more robust and more durable immune responses!>16.

(4) Combination with poly-ICLC, a strong vaccine adjuvant. Effective vaccines require a strong
adjuvant to initiate an immune response. As described in Section 2.3.3, poly-ICLC, an agouist of
TLR3 and the RNA helicase domains of MDAS and RIG3, has shown several desirable properties
for a vaccine adjuvant. These properties include the induction of local and systemic activation of
immune cells in vivo, production of stimulatory chemokines and cytokines, and stimulation of
antigen-presentation by DCs. Furthermore, poly-ICLC can induce durable CD4* and CD8*
responses in humans. Importantly, striking similarities in the upregulation of transcriptional and
signal transduction pathways were seen in subjects vaccinated with poly-ICLC and in volunteers
who had received the highly effective, replication-competent yellow fever vaccine!”.
Fwitheriore, >90% of ovarian carcinoma patients immunized with poly-ICLC in combination
with a NY-ESO-1 peptide vaccine (in addition to Montanide) showed induction of CD4* and CD8*
T cell, as well as antibody responses to the peptide in a recent phase 1 study'®. Moreover, poly-ICLC
has been extensively tested in more than 25 climcal trials to date and exhibited a relatively benign
toxicity profile.

2.3 IND Agents

2.3.1 Personalized NeoAntigen Peptides

Sequencing technology has revealed that each tumor contains multiple, patient-specific
mutations that alter the protein coding content of a genel2. Such mutations create altercd
proteins, ranging from single amino acid changes (caused by missense mutations) to addition of
long regions of novel amino acid sequence due to frame shifis, read-through of termination
codons or translation of intron regions (novel open reading frame mutations; neoORFs). These
mutated proteins are valuable targets for the host’s inumine response to the tumor as, unlike
native protemns, they are not subject to the inumune-dampening effects of self-tolerance.
Therefore, mutated proteins are more likely to be immunogenic and are also more specific for the
tumor cells compared to nonmal cells of the patient29.

There have been several reports indicating that tumors expressing inissense mutations or
neoORFs can be prevented, and in some cases eradicated, by immunization with peptides
corresponding to the mutated protein?-2>, For example, CD8* cytotoxic T lymphocytes (CTLs)
directed at missense mutations in the RNA helicase protein22 or the B2-spectrin protein2¢ found in
particular murine tumors have been identified. Expression of these mutated proteins by the turnor
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was found to correlate with tumor control or progression.

Correspondingly, several human studies of spontaneous regression and long-term survival have
shown that powerful CD8* T cell responses against mutated epitopes correlate with good clinical
responses!®. These studies began with the first identification of human immunogenic
neoantigens2228 and the seminal study by Lennerz demonstrating the strength and durability of
neoantigen response compared to native protein responses??, and now have included the
observations of an increase in neoantigen-specific CD8* T cells in a patient responding to anti-
CTLA4 therapy3? and tumor regression following infusion of a tumor infiltrating lymphocyte
(TIL) population lughly emnched m a neoantigen directed CD4+ T cellt. These observations
were made in multiple cancer types for multiple HLA alleles and have been widely observed in
tumor infiltrating T cell populations, suggesting that there may be an association with CD8* T cell
activity and productive clinical responses®3236 Most of these CD8* T cell responses show a high
degree of specificity toward the mutated missense epitope compared to the native epitope,
represent a high proportion of circulating T cells, and result in cells that are more abundant and
active than CD8* T cell responses in the same patients directed toward over-expressed native
antigens.

Thus, 1 anunals and in humans, immune responses to both discrete, mutated antigens (such as
missense mutations) and expansive novel antigens (neoORFs) are observationally correlated with
regression and long-term remission. Extending that coirelation among a large set (n=468) of
patients found in the Cancer Genome Atlas (TCGA) database, a recent meta-analysis of six
tumor types revealed a significant survival advantage (hazard ratio = 0.53; p=0.002) for patients
with at least one predicted innnunogenic neoepitope compared to patients with no predicted
immunogenic epitopes3Z.

Four studies in humans have directly assessed the immunotherapeutic potential of mutated
antigens. First, because follicular lymphoma is characterized by uncontrolled growth of a B cell
expressing reairanged immunoglobulin, many groups purified the rearranged inumunoglobulin
for use as a vaccine. The induced CD8* T cells showed reactivity to the rearranged, mutated
portion of the nmmunoglobulin molecule (the idiotype) and not the germline framework3® and
this personalized vaccine approach revealed highly encouraging results in Phase I/II trials.
However, only one of three Phase III trials demonstrated prolonged disease-free survival (but this
trial failed to achieve its primary clinical end pomts)32. The observed failures have been
attributed to flaws in trial design, such as imbalances in standard prognostic scores between
treated and control anus as well as enrollment of patients lacking sustained partial or complete
remissions. Thus, the value of idiotype vaccines in conjunction with cwrent rituximab-
containing regimens remains to be deteriined. Second, a mix of peptides corresponding to the
oncogenic proteins of HPV (a neoORF for humans) has been shown to result in significant
remission of premalignant lesions induced by HPV!5:1640 Moreover, immunization with a
synthetic version of an in-frame junctional deletion variant of the epidernal growth factor
receptor (EGFRuviii) in glioblastoma patients, a population known to frequently contain this
mutation, provided encouraging phase 2 results®.#2, Importantly, m these glioblastoma studies,
evaluation of tumors in patients with tumor recurrence showed that the recurrent tumors almost
uniforinly (20 of 23) lost expression of EGFRviii. This was interpreted as clear evidence of
mununoediting due to 1mmnune pressure against an lnnunogenic neoantigen i humans. Finally,
very recently, a personalized dendritic cell-based vaccine targeting melanoma neoantigens
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promoted a diverse neoantigen-specific T cell receptor repertoire along with an increase in
endogenous neoantigen-specific immune responses in a small Phase I trial4. Thus, in amimals and
in Ihmans, immune responses to both discrete mutated antigens (such as missense mutations) and
expansive novel antigen (neo®RF) are observationally cormrelated with regression and long-term
remission and, in two clinical studies, have been shown to control disease following therapeutic
vaccination. The direct and comprehensive identification of the many mutated epitopes found in
cancer genomes creates the opportunity to use this class of immunogen to improve the immune
response and efficacy of cancer vaccines.

Most cancer vaccines employing peptides as mununogens have utilized *“short” peptides. These
peptides are typically 9 — 10 amino acids in length and capable of direct binding to the HLA
molecule on the surface of HLA-expressing cells. “Long™ peptides, ~20-30 amino acids in
length. have recently been shown to produce a more robust and more durable immune
responsel®18 Long peptides require internalization, processing and cross-presentation in order to
bind to HLA molecules; these functions only occur in professional antigen-presenting cells, such
as dendritic cells, which can induce strong T cell responses.

Many studies in humans have demonstrated the safety of peptide vaccines. These include studies
with multiple short peptides®* as well as multiple long peptides. including neoORFs. In
particular, two studies have been conducted with a mixture of 10 overlapping long peptides
derived from p532829 and three separate studies with a mixture of 13 long peptides derived from
the oncogenic proteins of HPV!7'? In these studies, no toxicity ligher than grade 2 was
observed and most adverse events were of limited duration and severity. Additionally, many
heterologous antigen preparations have been tested in humans. Such preparations include
irradiated cell vaccines## and tumor cell lysates®. These heterogeneous vaccines contain
mutated antigens, in the form of intact proteins, partially degraded intracellular protein, and
peptides found on the surface bound to MHC I. Moreover, they contain over-expressed and
selectively-expressed molecules as well as many additional native proteins. In addition, purified
heat shock protein (HSP) 96 peptide complexes have been used as antigen’. such complexes
also contain many mutated peptides. None of these studies have reported significant safety issues
directly attributable to the immunogens of the vaccines.

GMP peptides

Clinical grade peptides will be prepared by synthetic chemistry, purified UPLC, mixed in small
groups (see Sect 5.1.3) and combined with both the immune adjuvant poly-ICLC (a stabilized
double-stranded RNA) and Montanide® ISA-51 VG (see Section 5.1.3).

The mixtures of peptides, poly-ICLC, and Montanide® ISA-51 VG will be used for vaccination
with the intention to induce cellular immune responses directed at these patient/tumor specific
mutations. Each patient will receive the full complement of peptides at each immunization.

2.3.2  Poly-ICLC
2321 TLR agonists as adjuvants for cancer vaccines
Toll like receptors (TLRs) are important members of the family of pattern recognition receptors
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(PRRs) which recognize conserved motifs shared by many micro-organisms, termed “pathogen-
associated molecnlar pattems” (PAMPS). Recognition of these “danger signals” activates
multiple elements of the innate and adaptive immune system. TLRs are expressed Ly cells of the
imnate and adaptive immune systems such as dendritic cells (DCs), macrophages, T and B cells,
mast cells, and granulocytes and are localized in different cellular compartments, such as the
plasma membrane, lysosomes, endosomes, and endolysosomes®:. Different TLRs recognize
distinct PAMPS. For example, TLR4 is activated by LPS contained in bacterial cell walls, TLR9
is activated by unmethylated bacterial or viral CpG DNA, and TLR3 is activated by double
stranded RNA%2 TLR ligand binding leads to the activation of one or more intracellular
signaling pathways, ultimately resulting in the production of many key molecules associated
with flammation and mumunity (particularly the transcription factor NF-xB and the Type-I
interferons).

TLR mediated DC activation leads to enhanced DC activation, phagocytosis, upregulation of
activation and co-stimulation markers such as CD80, CD83, and CD86, expression of CCR7
allowmg migration of DC to draining lymph nodes and facilitating antigen presentation to T
cells, as well as increased secretion of cytokines such as type I interferons, IL-12, and IL-6. All
of these downstream events are critical for the induction of an adaptive immune respouse.

Among the most promising cancer vaccine adjuvants cuirently 1 clinical development are the
TLR9 agonist CpG and the synthetic double-stranded RNA (dsRNA) TLR3 ligand poly-ICLC.
In preclinical studies poly-ICLC appears to be the most potent TLR adjuvant when compared to
LPS and CpG due to its induction of pro-flanunatory cytokines and lack of stimulation of IL-
10, as well as maintenance of high levels of co-stimulatory molecules in DCs22. Furthermore,
poly-ICLC was recently directly compared to CpG 1n non-human primates (rthesus macaques) as
adjuvant for a protein vaccine consisting of hmnan papillomavirus (HPV)I6 capsomers. Poly-
ICLC was found to be much more effective in inducing HPV specific Th1 imnnme responses??.

2322 Poly-ICLC — a synthetic TLR3 agonist with strong vaccine adjuvant properties

Poly-ICLC is a synthetically prepared double-stranded RNA consisting of polyl and polyC
strands of average length of about 5000 nucleotides, which has been stabilized to thenmal
denaturation and hydrolysis Ly serum nucleases by the addition of polylysine and
carboxymethylcellulose. The compound activates TLR3 and the RNA helicase-domains of
MDAS and RIG3, both members of the PAMP family, leading to DC and natural killer (NK) cell
activation and production of a “natural mix” of type I interferons, cytokines, and chemokines.
Furthermore, poly-ICLC exerts a more direct, broad host-targeted anti-infectious and possibly
anti-tumor effect mediated by the two IFN-inducible nuclear enzyme systems, the 2°5’-OAS and
the P1/elF2a Kkinase, also known as the PKR (4-6), as well as RIG-I helicase and MDAS.

In rodents and non-human primates, poly-ICLC was shown to enhance T cell responses to viral
antigens22:33 cross-priming, and the induction of tumor-, virus-, and autoantigen-specific CD8*
T-cells®*38. In a recent study in non-human primates, poly-ICLC was found to be essential for
the generation of antibody responses and T-cell immumty to DC targeted or non-targeted HIV
Gag p24 protein, emphasizing its effectiveness as a vaccine adjuvant.
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In human subjects, transcriptional analysis of serial whole blood samples revealed similar gene
expression profiles among 8 healthy huuman volunteers receiving one single s.c. administration of
poly-ICLC and differential expression of up to 212 genes between these 8 subjects versus 4
subjects receiving placebo!l. Remarkably, companson of the poly-ICLC gene expression data to
previous data from volunteers immunized with the highly effective yellow fever vaccine
YF17D% showed that a large number of transcniptional and signal transduction canonical
pathways, including those of the innate immune system, were similarly upregulated at peak time
poiuts.

Two studies of poly-ICLC in conjunction with long peptides have been published. An
imniunologic analysis was reported on patients with ovarian, fallopian tube, and prmary
peritoneal cancer in second or third complete clinical remission who were treated on a phase 1
study of subcutaneous vaccination with synthetic overlapping long peptides (OLP) from the
cancer testis antigen NY-ESO-1 alone or with Montanide-ISA-S1, or with 1.4 mg poly-ICLC and
Montanide. The generation of NY-ESO-1-specific CD4+ and CD8* T-cell and antibody
respouses were markedly enhanced with the addition of poly-ICLC and Montanide compared to
OLP alone or OLP and Montanide2®. In a second human study, poly-ICLC was combined with a
MUC!1 synthetic long peptide in patients with pre-malignant adenomas. Robust antibody
responses were detected in nearly half the patients which inversely correlated with the
preexisting circulating myeloid denved suppressor cell level®.

Poly-ICLC has also been utilized as an adjuvant for immunization with mimmal epitope-loaded
patient-denived dendntic cells. Both CD4+ and CD8+ T cell responses to multiple peptides were
observed in the majority of patientséL.

2323 Pre-clinical toxicology of polyICLC

Complete information on the pre-clinical toxicology studies can be found in the poly-ICLC
(Hiltonol®) Investigator Brochure (IB). The results of these toxicology studies are sununarized in
brief below:

Single dose toxiciry:

All administrations of poly-ICLC were intravenous (IV).

Rodents. The median lethal dose (LDso) values for single dose poly-ICLC were approximately
15-18.3 mg/kg in rats and 25-30 mg/kg in mice. No necropsies were conducted.

Dogs. In beagle dogs. the lethal dose of single dose poly-ICLC administration was 4.0 mg/kg.
Necropsy indicated toxic effects in the gastrointestinal, hepatic, cardiovascular, renal, endocrine,
aud lymphatic systems. Sublethal doses caused reversible nephrotoxicity and hepatotoxicity. The
non-toxic dose for dogs was 0.25 mg/kg.

Primates. In rhesus monkeys, single-dose administration of poly-ICLC was non-toxic at a dose
of .5 mg/kg, but lethal at 20 mg/kg. Toxic effects were seen i the gastrointestnal, hepatic,
cardiovascular, renal, endocrine, and lymphatic systems.

Repeated dose toxicity:

Rodents. Mice treated with four daily IV doses of up to 3.66 mg/kg poly-ICLC exlubited no
toxicity.
Cais. One of two cats treated with the same regimen at 3.33 mg/kg poly-ICLC demounstrated
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vomiting, an episode of diarrhea, and moderate weight loss.

Non-lnman Primates. Three rhesus monkeys and 6 macaque monkeys were treated with 5 mg/kg
IV of poly-ICLC over 2 days and 3 mg/kg 3 times weekly for 16 weeks, respectively; no
significant toxicity was observed other than a single mstance of emesis and shivering. Necropsy
of the macaques showed no drug-related changes by gross or microscopic pathology of all
organs. In two additional studies, macaque monkeys were treated daily with up to 3 mg/kg IV
for 12 days and chimpanzees were treated daily with 3 mg/kg IV for two 6-day periods, then
every other day for a total of 7 weeks. At the 3 mg/kg doses, a decrease in hematocrit was seen in
both studies. No change in hematocrit was seen at 0.3 mg/kg. In the chimpanzee study, in
addition to a decrease in hematocrit, leukocytosis and elevations in alanine aminotrasferase
(ALT) and aspartate aminotrasferase (AST) were observed and normalized after tenuination of
dosing. No other significant toxicity was observed in these studies.

2324 Clinical toxicology of poly-1CLC

Poly-ICLC is the TLR3 agonist formulation most extensively tested in patients with infectious
diseases and in subjects with a variety of different tumor types.

Prior to the availability of recombinant interferon, poly-ICLC was used climcally at high doses >
6mg/m? (about 170 png/kg) in patients with a variety of solid tumors and leukemia$!. Fever, often
above 40°C, was a common adverse event and the primary dose-limiting factor. Other common
adverse events were flu-like symptoms (nausea, vomiting, arthralgia. myalgia and fatigue) and
hypotension, thrombocytopenia and leukopenia. Once recombinant interferon became clinically
available, the need to pursue high dose poly-ICLC was eliminated, and it became recognized that
lower doses (10 — 50 jg/kg) were highly effective at stimulating host defense and as an inuuune
adjuvant.

By now, more than 400 patients with malignant gliomas have been entered on 7 clinical trials
using low dose (1-2 mg total dose) poly-ICLC either as monotherapy or i conjunction with
chemotherapy, radiation, or vaccine (Table 1). Furthermore, patients with various other solid
tumors (prostate, colorectal, pancreatic, hepatocellular, breast. and ovanan cancers), i addition
to patients with HIV/AIDS and multiple sclerosis have been treated on more than 10 additional
clinical phase I and phase II studies. Overall, the drug has been well-tolerated across all studies
and spectrum of diseases. The most common adverse events attributed as at least possibly related
to poly-ICLC have included:

- bone marrow toxicity (leukopenia, neutropenia, thrombocytopenia, and anemia)

- reversible liver toxicity (AST/ALT elevations, LDH and alkaline phosphatase elevation)
- transient discomfort at the ijection site

- transient fatigue/malaise

- transient flu-like symptoms

Tu a recently published phase I clinical trial, 11 patients with ovarian. fallopian tube, or prunary
peritoneal cancer were treated with poly-ICLC at a total dose of 1.4 mg in combination with
Montanide-ISA-51 and synthetic over-lapping long peptides from NY-ESO-1. The vaccine was
generally well-tolerated with grade 1-2 injection site reactions and fatigue as the only adverse
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events that were considered possibly or definitely drug-related!2. No grade 3 or 4 adverse events
were reported. In another clinical study which recently completed accrual (ClinicalTrials.gov
Identifier NCT01079741) 27 patients with high-11sk melanoma received poly-ICLC at a total
dose of 1.4 mg in addition to NY-ESO-1 protein + Montanide-ISA-51 given s.q. every 3 weeks
for 4 doses (in addition to 6 patients who received 0.35 mg and 0.70 mg, respectively of poly-
ICLC on cohorts 1 and 2 of the dose escalation part of the trial). The vaccine was generally well-
tolerated with grade 1 and 2 injection site reactions and transient, erade 1 or 2, flu-like symptoms

that reslved afler 12-48 howrs (N
Selected Clinical Trials with Low-Dose Poly-{CLC
Protacol Title Phase | Protocol Location Indication Status N Dosing Schedule
Long-term IM poly-ICLC in b Malignant , -~
Malignant Glioma — a Pilot Study I-II Walter Reed Glioma Closed 67 |IM 10-50 ng/kg 1-3 X week
Poly-ICLC in Recurrent Recurrent M 20 pg/'ke
Malignant Brain Tumors I MCv Glioma Closed | 99 3 X week
Pol).’-ICLC in Malignant Pediatric o | B Childiens Ped}alnc Closed | 16 DM 20 pg'kg
Brain Tumory Hosp Glioma 2 X week
Poly-ICLC plus Radiation in - . IM 20 pg’kg
Glioblastoma 11 | NABTC 2001-05 | Glioblastoma |Closed 31 3 X week
. . Recurrent “ _
Poly-ICLC in Recurrent I |NABTC2001-06 | Anaplasic  [Closed | 55 M 20 ng/ke
Anaplastic Glioma : 3 X week
Glioma
Poly-ICLC plus Temnodar in o . ) M 20 pg'kg
Newly Diagnosed Glioblastoina L Tl 97 3 X week
Pilot Study of MUC1 Vaccine
. . ) Advanced ) IM 25 pg/keg
plus poly-ICLC in Advanced I-I¥ UPMC 05-086 Prostate Cancer Closed 23 2 X week
Prostate Cancer
?ol)’TIC‘I'.C plus Dendm.m Cell I8 UPMC Re;urrem Closed 25 IM 20 meg/ke
vaccine in Recurrent Gliomas gliomas
P,o 1)'-.1 CL.C L ,HSP-HP'VE? I Nventa Cer\-'xcall Closed 24 05 - 2mg
Vaccine i Cervical Dysplasia Dysplasia
Hepatoma.
IntraTumoral (IT) poly-ICLC plus . & N o
XRT and TACE in Liver Cancer | 11 UMDN) Metastatic liver |Closed | 24 [ 1 mgIT+ 1 mg IM 2xweek
cancers
A.Randomlzed 'Comrol]ed Phase 1 I NIAID. NIH: ‘Nomlal Closed 50 0.25-4mg IN
trial of Nasal Hiltonol volunteers
CDX 1307 vaccine with poly- NP Meiastatic
ICLC in metastatic cancers . Varlous Cancers 2L Z8 2mg M
Poly-ICLC with gliomsa Grade 11 . 20 meg/kg IM
associated peptide vaccine I Ll Gliomas (osed 20 2X Wk
MUCI 100-mer and poly-ICLC | |/ UPMC Colonie | iced | 45 5mg SC
Vaccine for Colonic Polyposis Adenoma
Hiltonol +NYESO1 Protein MSKCC, . )
Vaccine in Ovarian Cancer Vit LICR Ovarian Cancer |Closed 10 1.4 mg SC
Imranungral PICLC and DC in VTl MUSC Pancreatic Closed 13 | meIT + M
Pancreatic CA Cancer =
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Selected Clinlcal Trials with Low-Dose Poly-CLC
Inlrpnlxxloral PICLC and DC in VI Univ. Nz'ivan*a Solid Cancers |Closed 15 1 mgIT
Solid Cancers Spain
Pilot smdy of iutratwnoral Mt. Sinai .
and IM Poly-ICLC 711 MC. NY Solid Cancers |Closed 8 1 mg IT+ IM
Poly-ICLC + CDX 1401 + FLT3 vn C“N“ Melanoma Closed 60 1 mg IT+ IM
Celidex L
. uU.
NSRS a) e e il Geneva Glioblastoma | Open | 20 1 mgIM
Keylruda X
Suisse
MAGE A3 + Hiltonol in VI Chniv. of Myeloma Closed | 27 1 mgSC
Myeloma Maryland
Rockefell
DEC205 GAG Protein / Hiltonol Il er HIV vaccine Closed | 40 1.5mg SC
Univ.
1 .
W T.l acking A v U AM Leukemia | Closed 7 1mg SsC
Basiliximab Chicago *
In-Situ. IT Autovaccination Mt Sinai
Hiltonol, FLT3, aPD1 VI MC, NY Lymphoma | Open | 40 I mg
In Situ Autovaccination CrAES 11 Multicenter Solid Tumors Open 60 1mgIT +1M
Hiltonol,
GAPVAC Trial. Ewrope I Multicenter Glioblastoma | Closed | 16 1 mg SC
A Personalized Cancer
Neoantigen vaccine + Poly-ICLC, | VI Multicenter Solid Cancers Open 90 2mg SC
Nivolunab
In sinu vaccination with UVA.
durvalumab t tremelinnmmab o . Solid Cancers | Open 36 1 mgIT
" ISMMS N
+ 1T Hiltonol
Pembrolizwnab and poly-ICLC | I A“f}““a Colon Cancer | Open | 45 1 mgIT
. Pediatric Low
IM. FolysICECInLow: grade 714 UCSD‘- Grade Closed | 23 20 mcg/kg IM
Glioma Emory U . S
Gliowa
IM Hiltonol + aPDI/L] 1II Multicenter Solid Cancers | Open | 60 1 mg 2X wk

2.3.3 Montanide IS-51 VG

Montanide ISA-SI VG (Seppic, Inc.) is a commercially available, mineral oil-based immune
adyuvant analogous to incomplete Freund's adjuvant (IFA) that enhances the imumune response to
vaccination through various mechanisms. The depot effect of this water in oil emulsion results in
slow release of the antigen from the injection site. The emulsion also protects the antigen from
rapild degradation by enzymes, and can modify the electric charge of the antigen leading to
enhanced immunogenicity$2. In addition, the emulsion can create inflammation and stimulate the
recruitment aund possible activation of autigen presenting cells (APC) and even facilitate antigen
uptake by APCs through interactions between the surfactant and cellular membranes.
Lymphocyte trapping in draiming lymph nodes is an additional mechanism of action of oil
adjuvants contributing to prolonged cell-cell interactions 1 the lymph node. (Seppic Iuc., data,
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manufacturer of Montanide). Montanide ISA-51 VG must be mixed iu a 1:1 ratio with aqueous
vacciue preparation to form an emulsion for subcutaneous injection. The compound can be
administered in repeat doses ranging from 0.5 ml to 2 ml.$2

Montanide has been tested in more than 200 clinical phase 1 — 3 cancer vaccine trals targeting
melanoma and a number of other solid and hematologic malignancies. The compound has been
generally well tolerated and induces transient local reactions such as tendemess, erythema, or
edema at the injection site. Transient general reactions including fever, headache, and flu-like
symptoms have also been observed. A clinical study of long peptides (~20-mer) derived from the
HPV-16 E6 and E7 viral oncoproteins administered in Montanide showed clinical responses in
women with vulvar intraepithelial neoplasia; tumor regressions were associated with the
generation of HPV-specific, IFN-y-producing CD4+ and CD8+ T cells!>¢.

Montanide-ISA-51 in combination with poly-ICLC and synthetic over-lapping long peptides
from NY-ESO-1 has been administered to 11 patients with ovarian, fallopian tube, or primary
peritoneal cancer in a phase I clinical trial. This vaccine was generally well-tolerated with grade
1-2 injection site reactions and fatigue as the only adverse events that were considered possibly
or definitely drug-related!®. No grade 3 or 4 adverse events were reported. In another clinical
trial (ClinicalTrials.gov Identifier NCT01079741) 19 patients with high-risk melanoma received
Montanide -ISA-51 combined with poly-ICLC and NY-ESO-1 protein given s.q. every 3 weeks
for 4 doses. The vaccine was generally well-tolerated with grade 1 and 2 injection site reactions
and transient, grade 1 or 2, flu-like symptoms that resolved after 12-48 hours®.

2.3.4 Ipilimumab

Ipilimumab (BMS-734016, MDXO010, MDX-CTLA4) is a fully humanized monoclonal
imnmnoglobulin (Ig) GIx specific for human cytotoxic T lymphocyte antigen 4 (CTLA-4,
CD152), which is expressed on a subset of activated T cells. CTLA-4 is a negative regulator of T
cell activity. Ipilimumab is a monoclonal antibody that binds to CTLA-4 and blocks the
interaction of CTLA-4 with its ligands, CD80/CD86. Blockade of CTLA-4 has been shown to
augment T cell activation and proliferation, including the activation and proliferation of tumor
infiltrating T-effector cells. Inhibition of CTLA-4 signaling can also reduce T-regulatory cell
function, which may contribute to a general increase in T cell responsiveness, including the anti-
tumor response.

Yervoy™ (Ipilimumab) has been approved for use in over 47 countries including the United
States (US, Mar-2011), the European Union (EU, Jul-2011) and Australia (Jul-2011).

2.34.1 Preclinical Toxicology of Ipilimumab

Complete information on the pre-clinical toxicology studies can be found in the Tpilimumab
Investigator Brochure (IB). The results of these toxicology studies are summarized in brief
below.

Ipilimumab binds to human and cynomologous monkey CTLA-4 with high affinity and blocks
binding of CD80 (B7.1) and CD86 (B7.2) to CTLA-4. The proposed mechanism of action for
Ipilimumab is interference of the interaction of CTLA-4 with its natural ligands, CD80/CD86,
expressed on antigen presenting cells, which results in blockade of the inhibitory modulation for
s
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T cell activation. CTLA-4 blockade by Ipilimumab resulted in augmentation of antibody
responses to various T cell dependent antigens and suppression of tumor growth in mice.

The cynomologous monkey was selected as the primary toxicology species because Ipilimumab
binds specifically to macaque CTLA-4, but not to homologous CTLA-4 in other traditional
toxicology species®®. Admunistration of Ipilimwumnab to cynomologous monkeys resulted n
marked enhancement of the immune response to a viral antigen (hepatitis B surface antigen), a
cell-based vaccine (SK-mel) and to keyhole limpet hemocyanin.

In IV repeat-dose toxicology studies in monkeys, Ipilimumab was tolerated without adverse
effects at doses up to 30 mg/kg/day administered every 3 days for 3 doses (peak serum
concentrations < 682 jg/mL)$-62 at 10 mg/kg (equivalent to human dose on a body-weight basis)
administered weekly for 1 month® (mean area under the concentration-time curve 0-168h) and
AUC (0-63days) of 31.6 mg-h/mL and 90.6 mg-l/mL respectively), at 1 mg/kg administered
weekly for 10 weeks® and at doses up to 10 mg/kg/day administered approximately monthly for
up to 6 months%66870.71 "1, the pivotal 6-month toxicity study (10 mg/kg administered on days
0.28.56,84 and 140), treatment-related findings were limited to decreases in absolute and relative
thyroid (44% to 50%) and testicular (27% to 50%) weights.

In an exploratory pharmacology study, severe colitis occuired afier the second dose m 1 of 3
monkeys receiving Ipilimumab at 10 mg/kg approximately monthly in combination with 3
vaccines. The binding of Ipilimumab to CTLA-4 expressed on gut-associated lymphoid tissue
was confinued in human and monkey tissue-binding studies®-223 and suggests that these
lymphocytes exist in an activated state, making them susceptible to CTLA-4 blockade. Two
gastrontestinal toxicities (diarthea and colitis) have emerged as significant mmmune related
adverse events in the clinical studies with Ipilimumab (See 2.4.2.2 below).

The effects of Ipilimumab on reproduction and development were studied in an enhanced pre and
postnatal development study in cynomologous monkeys® Pregnant monkeys received
Ipilimumab every 21 days from the onset of organogenesis through parturtion at doses of 2.6 or
7.2 times the clinical exposure at a dose of 3 mg/kg or 0.9 to 2.1 times higher than the clinical
exposure at a dose of 10 mg.kg every 21 days of Ipilimumab. Beginning in the third frimester,
the Ipilimumab groups expertenced increased maternal weight decrements; higher incidences of
abortion, stillbirth, premature delivery and higher incidences of infant mortality in a dose-related
mauner. Infants exposed to 30 mg/kg/q3w had a lower mean body weight at birth that persisted
for multiple months. Based on the results for the monkey reproductive system, Ipilimumab is not
reconunended for use during pregnancy unless the potential benefit justifies the potential risk to
the fetus.

In summary, other than the events described above, Ipilimumab did not result 1 any adverse
toxicities in any other monkeys in general toxicity studies when administered IV at doses up to
30 mg/kg for 1 week, 10 mg/kg weekly for 1 month, 1 mg/kg weekly for 10 weeks, or 10 mg/kg
monthly for 6 months.
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2342  CQlinical Toxicology of Ipilimumab

Except for pediatric patients, all the clinical studies reported in the Investigator Brochure utilized
Ipilimumab delivered intravenously at doses of 3 mg/kg to 10 mg/kg, usually q3weeks X 4. As
descnibed i Section 6.1.3, the starting dose level utilized in this protocol results in
approximately one thirtieth (1/30) the exposure compared to the 3 mg/kg 1.v. dosing. Thus, the
safety events observed with Ipilimumab delivered intravenously may be significantly greater
than following limited local delivery, a hypothesis of this study.

Complete nforination on the clinical safety of Ipilimumab delivered intravenously at doses of 3
mg/kg and 10 mg/kg can be found in the Ipilimumab Investigator Brochure (IB) and are
sununarized in brief below.

Blockade of CTLA-4 by Ipilimumab leads to T cell activation with the potential for clinical
inflammatory AEs primarily involving the skin (dennatitis, pruritis), GI tract (diarrhea/colitis),
liver (hepatitis), endocrine glands (e.g., hypophysitis, adrenal and thyroid abnormalities) and
other less frequent organs (e.g., uveitis/episcleritis). The majority of the inflammatory AEs are
reversible with the guidance issued below. In rare cases, these inflammatory AEs may be fatal.
Patients should be assessed for signs and symptoms of enterocolitis, dernatitis, neuropathy and
endocrinopathy. and clinical chemuistries (including liver function and thyroid function tests)
should be evaluated at baseline and before each dose of Ipilimumab. GI (diarrhea and colitis) and
skin (rash and pruritis)-related toxicities are the most conunon inflannnatory events reported in
studies with Ipilimumab. Suggested evaluation procedures for suspected GI, liver, skin,
endocrine, newological and ocular toxicities are described below. Early diagnosis and treatment
intervention for inflammatory events can help prevent the occurrence of complications, such as
GI perforation.

During evaluation of a suspected inflammatory AE, all efforts should be made to rule out
neoplastic, infectious, metabolic, toxin or other etiologic causes. Serological, immunological,
imaging, and biopsy with histology (e.g. biopsy-proven lymphocytic) data should be used to
support the diagnosis of an immune-mediated toxicity or support an alternative cause of the AE.

In general, for severe inflammatory AEs, Ipilimumab should be pernnanently discontinued and
systemic high-dose corticosteroid therapy should be mitiated. For moderate inunune-mediated
AEs, Ipilimumab should be held or delayed and moderate dose corticosteroids should be
considered. Upon improvement, corticosteroids should be tapered gradually over at least 1
month.

Based on limited cinrent clinical experience, corticosteroids do not appear to adversely affect the
antitumor response. For example, disease control was maintained in subjects with objective
respouses who received corticosteroid administration for concomitant serious inflammatory AEs.

The management guidelines for general imflammatory GI, liver, skin, endocrine, and
neurological toxicities are provided in detail in Appendix 3 of the Investigators Brochure.
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2343 Clinical Toxicology of Iplllmumab in combination with a peptide vaccine

A number of clinical trials have evaluated the combination of systemic Ipilinnunab with a variety
of different vaccines, including peptide vaccines as outlined i the table below. In all cases, no
qualitatively or quantitatively different toxicities were observed other than those typically
observed with Ipilimurnab alone.

Vaccine ‘Dose and schedule Reference

3 mg/kg Ipilimumab: iv: qg3weeks 2010: Hodi et alZt
gp100 peptide vaccine 1 mg peptide; sc:

q3weeks (2 peptides)
GM-CSF transdnced allogeneic prostate 0.3 — 5mg/kg Ipilimumab: iv: gdweeks 2012: Vanden
cancer cells (GVAX- vrostate) GVAX-nrostate id: a2weeks for 24 weeks | Eertwegh et al¥
Prostate-specific antigen and three co- 1 — 10 mg/kg Ipilimumab: iv: g4weeks 2012: Madan et alZ

stimulatory molecules (CD58. CD80 and Prostvac; sc; g4weeks
ICAM1) in a poxviral vector (Prostvac)

GM-CSF transdnced allogeneic pancreatic | 10 mg kg Ipilimumab: iv: q3weeks 2013: Le et al®
ductal adenocarcinoma cells (GVAX- GVAX-pancreatic: id: q3weeks
pancreatic)

. . 3 or 10 mg/kg Ipilimumab: iv* q6-8weeks | 2011: Samaik et al®
gplQO. MART-1 and Tyrosinase peptide 1 mg each peptide: sc; q2weeks X6 then
vaccme less frequently

2344 Clinical Efficacy of Ipilimumab as Monotherapy in Advanced Melanoma

In a large, double-blind, double-dummy randomized phase 3 study involving 676 patients,
Ipilimumab was delivered at 3 mg/kg in patients who had received 1 or more prior therapies.
Patients were randomized (3:1:1) to receive Ipilimumab in combination with a peptide vaccine,
Ipilimumab alone or the peptide vaccine alone. All patients were HLA A*02:01. Overall survival
was compared in the Ipilimumab + vaccine arm vs the vaccine-alone arm. Treatment with
Ipilimumab +vaccine resulted in a 32% reduction of risk of death (HR 0.68; 95% CI 0.55-0.85)
versus vaccine alone (p = 0.0004). There was no apparent difference between the Ipilimuinab +
vaccine arm compared to Ipilimumab alone (HR 1.04; 95% CI 0.83-1.30). The median survival
of patients on the Ipilimumab + vaccine arm was mmproved by 4 months (10 months vs 6
months).

Oune of the hallmarks of Ipilunumab efficacy is long-term survival. A large meta-analysis of
1861 advanced melanoma subjects treated with Ipilimnmab as part of clinical trials demonstrated
a plateau in OS Kaplan-Meier curve at Year 3, which remained flat through Year 1082

2.3.5 Nivolumab

Nivolumab (also refemred to as BMS-936558 or MDX-1106) 1s a fully human monoclonal
muunoglobulin G4 (1gG4-S228P) antibody that targets the progranuuied death—1(PD-1, cluster
of differentiation 279 [CD279]) cell surface membrane receptor. PD-1 is a negative regulatory
molecule expressed by activated T and B lymphocytes.1 Binding of PD-1 to its ligands,
programmed death-ligand 1 (PD-L1) and 2 (PD-L2), results in the down-regulation of
lympbhocyte activation. Inhibition of the interaction between PD-1 and its ligands promotes
immune responses and antigen-specific T-cell responses to both foreign antigens as well as self-
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antigens. Nivolumab is expressed in Chinese hamster ovary (CHO) cells and is produced using
standard mammalian cell cultivation and chromatographic purification technologies. The clinical
study product is a stertle solution for parenteral administration.

2351 Preclinical Toxicology of Nivolumab

Complete information on the pre-clinical toxicology studies can be found in the Nivolumab
Investigator Brochure (IB). The results of these toxicology studies are summarized in brief
below:

Nivolumab has been shown to bind specifically to the human PD-1 receptor and not to related
members of the CD28 family such as CD28, inducible co-stimulator (ICOS), cytotoxic T-
lymphocyte antigen 4 (CTLA-4) and B and T lymphocyte attenuator (BTLA). Nivolumab
inhibits the interaction of PD-1 with 1ts ligands, PD-L1 and PD-L2, resulting in enhanced T-cell
proliferation and interferon-gamma (IFN-y) production in vitro. Fluorescent-activated cell sorter
(FACS) analysis confiiued that Nivolumab could bind to transfected CHO and activated human
T-cells expressing cell surface PD-1 and to cynomolgous monkey PD-1, but not to rat or rabbit
PD-1 molecules. Nivolumab has also been shown to bind to PD-1 on virus-specific CD8+T-cells
from chronically infected hepatitis C virus (HCV) patients. PD-1 inlubition in a mixed
lymphocyte reaction (MLR) resulted in a reproducible concentration dependent enhancement of
IFN-y release in the MLR up to 50 pg/mL. No effect was observed with a human IgG4 isotype
control or CD4+ T-cells and dendritic cell (DC) controls.

The potential of Nivolumab to react with non-target tissues was investigated with cryosections of
normal hmnan tissues. Nivolumab demonstrated reactivity with rare to occasional lymphocytes
in the majority of tissues at both concentrations. At a concentration of 1 pg/mL, there was no
unexpected binding in any tissue. At a concentration of 10 pg/mL, there was moderate to strong
cytoplasmic staining of rare to occasional endocrine cells in the adenohypophysis (< 25% of the
endocrine cells). The staining of these endocrine cells is considered to be an unexpected cross
reactivity because expression of PD-1 has not been reported in this cell type. In addition, the
binding can be reduced by the addition of PD-1 to the assay and binding to these cells is not seen
with a commercial anti-PD-1 antibody. Although this reactivity is not expected, it is unlikely to
result in physiological effects due to the limited exposure of cytoplasmic compartments to
Nivolumab in humans. Simlar staining patterns were observed in cynomolgus monkey (tissues
indicating that this is an appropriate animal species to evaluate the potential toxicities of
Nivolumab.

In intravenous (I'V) repeat-dose toxicology studies in cynomolgus monkeys, Nivolumab was well
tolerated at doses up to 50 mg/kg administered weekly for S weeks and at doses up to 50 mg/kg,
administered twice weekly (Q2W) for 27 doses. Drug-related findings were limited to a
reversible decrease of 28% in triiodothyronine (T3) among the females administered 27 doses of
50 mg/kg. No cormresponding changes in the level of thyroxin (T4), thyroid stimulating hormone
(TSH), or histologic changes n the thyroid were observed. There were no clinical signs of
toxicity or effects on body weight, food consumption, blood pressure, heart rate, respiration rate,
ophthalmic and electrocardiographic parameters, or clinical or anatomic pathology related to the
administration of Nivolumab.

No drug-related findings were obscrved in standard clinical evaluations of cardiovascular,
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respiratory, and neurologic function conducted in cynomolgus monkeys as part of the repeat dose
toxicity studies for up to 3 months with Nivolumab. In addition, the potential cardiovascular
effect of Nivolumab when administered as a single IV dose was examined in conscious
cynomolgus monkeys. The single IV bolus administration of Nivolumab at doses of 10 mg/kg or
50 mg/kg was well tolerated. There were no effects on clinical signs, body weights, body
temperatures, mean arterial blood pressures, electrocardiograms or cardiovascular parameters
during the study.

While Nivolumab alone was well tolerated in cynomolgus monkeys, combination studies have
highlighted the potential for enhanced toxicity when combined with another inuninostimulatory
agent

2352 Clinical Toxicology of Nivelumab

The overall safety experience with Nivolumab, as a monotherapy or in combination with other
therapeutics, is based on experience in approximately 1500 subjects treated to date. In general,
for monotherapy, the safety profile 1s similar across tumor types. The one exception is
pulmonary inflammation AEs which may be numerically greater in subjects with NSCLC
because 1n some cases it can be difficult to distinguish between Nivolumab-related and unrelated
causes of pulmonary symptoms and radiographic changes. The safety profile is generally
consistent across completed and ongoing clinical tnals with no MTD reached at any dose tested
up to 10 mg/kg. There was no pattern in the incidence, severity, or causality of AEs to
Nivolumab dose level. Most AEs were low-grade (Grade 1 to Grade 2) with relatively few
related high-grade (Grade 3 to Grade 4) AEs. Most high-grade events were manageable with use
of corticosteroids or horinone replacement therapy (endocrnopathies). Nivolumab should not be
used 1n subjects with active autoimmune disease given the mechanism of action of the antibody.

A total of 306 subjects with selected recuirent or treatment-refractory malignancies have been
treated in an ongoing, Phase I multi-dose study (NCT00730639), respectivelyl? There was no
pattern in the incidence, seventy, or causality of AEs related to the dose of Nivolumab, between
1 and 10 mg/kg, in MDX1106-03. Of the 306 treated subjects in MDX1106-03, 303 (99.0%)
subjects have at least | reported AE regardless of causality. The most frequently reported AEs
were fatigue (54.9%), decreased appetite (35.0%), diairhea (34.3%), nausea (30.1%), and cough
(29.4%). Treatment-related AEs were reported in 230 (75.2%) of the 306 subjects. The most
frequently reporied treatment-related AEs were fatigue (28.1%), rash (14.7%), diarrhea (13.4%),
and pruritus (10.5%). Most treatment-related AEs were low grade. Treatment-related high grade
(Grade 3-4) AEs were reported in 52 (17.0%) of subjects. The most frequently reported
treatment-related high-grade AE was fatigue (6.5%).

2.3.53 Clinical Toxicology of Nivolumab in combination with a peptide vaccine

In a phase I trial (NCT01176474), 49 HLA-A02:01 positive patients received Nivohunab at
doses of 1 mg/kg, 3 mg/kg, and 10 mg/kg in combination with a 4-peptide vaccine consisting of
gp100209_2|7 (2101\'1), gp100280,285 (288V), I\’IART-IZ‘A” (27L), and NY-ESO-I|51,|55 (165\/)
emulsified in Montanide ISA 51 VGE. One patient who received Nivolumab at 3 mg/kg
experienced dose-limiting toxicity (grade-3 bilateral optic neuritis), which resolved with a 60-mg
prednisone taper over 4 weeks and topical corticosteroids. Two other patients discontinued
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treatment secondary to toxicity beyond the DLT period of 12 weeks: One patient receiving
Nivolumab at 1 mg/kg had grade-3 fevers in cycle 2 that required 4 weeks of a prednisone taper
from 60 mg for resolution, and one patient receiving Nivolumab at 10 mg/kg had grade-3
pneumonitis after completion of two cycles of therapy requiring a prednisone taper from 120 mg
over 2 months for resolution. No dose-limiting immune-related colitis was seen in the study. The
rates or severity of AEs i this trial were not different from those seen in trials with Nivolumab
alone (such as MDX-1106-03, [NCT00730639]), although the numnber of patients is smaller.

2354 Clinlcal Efficacy of Nivolumab as Monotherapy in Melanoma

In a large phase I study (NCT00730639), the clinical activity of Nivolumnab was demonstrated in
a variety of tumor types and across a range of doses (0.1 mg/kg, 0.3 mg/kg, | mg/kg, 3 mg/kg,
10 mg/kg)le As of the clinical cut-off date of 05-Mar-2013, a total of 306 subjects with
melanoma, RCC, and NSCLC have been treated with Nivolumab. All subjects initiated treatment
at least one year prior to analysis. A response of either CR or PR. as determined by investigator
assessed tumor evaluations based on modified RECIST 1.0, has been reported at all dose levels.
Among 107 patients with advanced melanoma who received Nivolumab, the preliminary
objective response rate was 33/107 (31%). Responses occured at each dose level, with 6/17
(35%), 5/18 (28%), 11/35 (31%). 7/17 (41%), and 4/20 (20%) melanoma subjects responding at
0.1,0.3, 1, 3, and 10 mg/kg, respectively. Duration of response range from 24.1 to 48.7+, 18.4 to
66.3+, 32.4 to 108.1+, 40.1+ to 115.4+, and 73.9 to 117.0+ months in melanoma subjects treated
at 0.1, 0.3, 1, 3, and 10 mg/kg, respectively. An additional 7% of melanoma subjects had stable
disease for 24 weeks or longer. Across dose levels, melanoma subjects achieved a median overall
swvival of 16.8 months (95% CI:. 12.5, 31.6), with a 2-year overall survival rate of 43%.
Nivolumab demonstrated improved overall survival in patients with advanced melanoma when
compared to Ipilimumab and chemotherapy, respectively 8282

Nivolumab was approved by the FDA for adjuvant treatment of patients with melanoma who
have undergone complete resection but are at high risk of recuurence based on involvement of
regional lymph nodes or metastatic disease. The CheckMate 238 study compared nivolumab 3
mg/kg with ipilinumab 10 mg/kg as adjuvant treatment for patients with high-risk resected stage
IIIB-C or stage IV melanoma'®. At a median follow-up of 19-5 months, nivolumab
demonstrated longer recunrence-free survival than did ipilimumab (HR for disease recurrence or
death 0-65; 97:56% CI 0-51--0-83; p<0-001), with 12-month recwrence-fiee smvival of 70-5%
(95% C1 66-1-74-5) in the nivolumab group versus 60-8% (56:0—65-2) in the ipilimumab group
(3-year recuirence-free survival was subsequently reported at 58% vs 45%. respectively).
Treatment discontinuation due to treatment-related adverse events was reported i 35 (7-7%) of
452 patients who received nivolumab compared with 189 (41-7%) of 453 patients who received
ipilimumab. At a mimmum follow-up of 4 years, nivolumab demounstrated sustained recurence-
free survival benefit versus ipilinnunab in resected stage I1IB-C or IV melanomat®!.

2.4 Rationale

2.4.1 Melanoma is respousive to immunotherapy

Multiple immunotherapeutic approaches including cytokines such as interleukin-2 and
interferon-alpha, vaccines, adoptive T cell therapy and inhibition of immune checkpoints
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(CTLA-4 and PD-1/PD-L1) have shown anti-tumor activity in melanoma. Several immune-
modulating therapies have been approved including interleukin-2, interferon-alpha, the anti-
CTLA-4 monoclonal antibody Ipilimumab?®, and the anti-PD! monoclonal antibodies
Pembrolizumab and Nivolumab. The combination of Nivolumab and Ipilimumab is also
approved by the FDA#,

Despite the encouraging activity and relative safety of immume checkpoint blockade, many
advanced melanoma patients lack responses or do not respond robustly to CTLA-4 or PD-1/PD-
L1 inhibition. The objective tumor response rates seen in patients with advanced melanoma
treated with concurrent Ipilimumab and Nivolumab suggest that significant improvements are
achievable®?, but this regimen is associated with significant immune-related toxicities. For
resected stage III or IV melanoma, treatment with nivolumab has demonstrated improved
recurrence-free survival over ipilimumab, however a substantial proportion of patients still
experience recurrences. Alternative methods to improve the anti-tumor activity of
Nivolumab without increasing toxicity are therefore highly desirable.

2.4.2 Checkpoint blockade may be limited by size and specificity of the existing T cell population

Anti-CTLA-4 and anti-PD-1/LI directed therapy alone may help relieve local inunune
suppression and overcome T-cell exhaustion or anergy, but may be constrained by the size and
specificity of the existing T cell population - T cells anising from the normal physiological
presentation of the evolving tumor to the host immune system. The lack of coincident, focused
munune stimulation may thus be a critical factor that is limiting the maximal efficacy of
checkpoint inhibition therapy - a deficit that may be overcome by an effective vaccine. Indeed, in
many animal studies, including the studies supporting the initial development of Ipilimunab, the
effect of CTLA4 inhibition alone was dramatically enhanced when combined with a vaccine?*-Z
and this improvement has been observed or suggested in several human studies’288 In
addition, recent preclinical studies in mice have demonstrated the improved efficacy of anti-PD1
treatment in combination with a vaccine®.

2.4.3 NeoVax is a novel personalized cancer vaccine utilizing the exquisitely tumor-specific neoantigens
created by the personal mutations found in each patient’s tumor22

While novel, potent immunotherapies such as checkpoint inhibitors umleash T cell killing in a wide
variety of cancers, their efficacy is thought to rely upon amplification and reinvigoration of a pre-
existing T cell infiltrate that recognizes tumor neoantigens®®. Thus, resistance to these therapies
may be driven by a lack of T cells that recognize tumor neoantigens. A cancer neoantigen vaccine
offers the possibility of inducing novel tumor neoantigen-specific T cell responses as well as
expanding pre-existing ones; and thus, unproving outcomes for patients who may have not have
benefited from other immmunotherapeutic approaches.

As described in 2.3, over the last several years, we at DFCI have developed a computational
infrastructure and conceptual framework for translating sequencing information mnto a therapeutic
vaccine. Currently, two Phase I studies examining the safety, feasibility and preliminary efficacy
of NeoVax (Neoantigen peptides plus Hiltonol) are approved and accruing patients at the Dana-
Farber Cancer Institute. DFHCC 13-240 and 14-362 both study NeoVax in the adjuvant setting
of surgically resectable, advanced melanoma or afier adjuvant radiotherapy for resectable
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glioblastoma multiforne, respectively.
2.44 NeoVax is immunogenic in melanoma and can be effectively combined with anti-PD-1 therapy 2

On the melanoma trial, we enrolled 12 patients, 8 of whom completed dosing. We have focused
our testing of the induction of neoantigen-specific responses on 6 patients with available samples
at the time of data cutoff in March of 2016. Across all 6 subjects, we uniformly identified strong,
polyfunctional CD4+ and CD8+ T cell responses against multiple neoepitopes. Four of 6 patients
remain free of disease while 2 progressed. The 2 patients who progressed were subsequently
treated with the anti-PD-1 antibody Pembrolizumab and both achieved a complete radiographic
response (CR) after 4 doses of Pembroliziumab which are ongoing, now for > 22 months (CR rate
of Pembrolizumab as first-line treatment for metastatic melanoma only 6% 2. In both patients,
we detected persistence and broadening of neoantigen-reactive T cell responses that were
induced by vaccination and then following CPB, consistent with epltope spreading. In the
furst patient, we detected CD4+ T cell responses against 25 of 49 assay peptides (with 4 novel
responses) and CD8+ T cell responses against 2 of 18 predicted class 1 epitope peptides.
Sinnlarly, for the second patient, CD4+ T cell responses were detected against 15 of 61 assay
peptides (with 2 novel responses) and CD8+ T cell responses against 4 of 32 class I epitope
peptides (with 2 novel responses) 2. These data support the hypothesis that vaccination with
neoantigens can both expand pre-existing neoantigen-specific T cell populations and induce
a broader repertoire of new T cell specificities in cancer patlents.

2.5  Hypothesis

We hypothesize that combining the imunune stinmlating effects of this neoantigen-targeted
vaccine (NeoVax + Montanide® ISA-51 VG) with enhanced priming through the addition of
locally administered Ipilimumab and the relief of immune suppression by systemically
admmistered Nivolumab will be safe and will enhance the anti-tumor activity of monotherapy
with nivolumab. We propose that this effect occurs by qualitatively broadening the repertoire of
T cell targets as well as strengthening the activity of extant and newly-induced neoantigen-
specific T cells, both parameters that can be accurately monitored.

2.6  Corrclatlve Studies Background

2.6.1 Testing the immunogenicity of NeoVax

In our first trial 1 patients at high risk for recwrence, testing has focused on the mduction of
neoantigen-specific responses on the 6 patients enrolled in that study. Per protocol, PBMCs for
the melanoma study were collected by leukapheresis (pre-vaccination and at week 16 [4 weeks
after Ist boost]), and by monthly venipimcture for the duration of the study. Across all 6
melanoma subjects, we have uniformly identified strong, polyfinctional CD4+ and CD8+ T cell
responses against multiple neoepitopes.

As shown in 2 representative examples (Figure 1, Panel A), we have observed liugh ex vivo
responses in PBMCs across multiple peptide pools of overlapping 15-16mers corresponding to
the pools of immunizing SLPs. By deconvolution of the peptide pools, we have identified CD4+
and CD8+ T cell responses against 18% (19 of 103) of the immunizing peptides and 19% (16 of
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83) predicted epitopes, respectively. The vast majority of T cell lines were specific for the

mutated but not corresponding wildtype (Panel B, Figure below).
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Figure 1: Detection of immune responses to neoepitopes following
NeoVax for melanoma patients.

A. Ex vivo analysis of PBMCs against pools of peptides (A, B. C. D)
enconpassing the SLPs foromlating the personal vaccines across the
duration of vaccine delivery. B. Deconvolution against peptide pool
responses reveals reactivity against specific umitated but not
corresponding wilkitype epitopes. C. For so me neoantigen-specific T cells.
reactivity is directed against autologous tumor but not iirelevant tumor.

2.6.2  Sample collection for correlative studies

Peripheral blood as well as tumor and vaccine site biopsy sample collection includes

procurement of’

(1) Peripheral blood mononuclear cells (PBMCs): Leukapheresis samples will be obtained from
study subjects prior to mitiation of Nivolumab (L1), prior to mitiation of vaccination (L2) and
after the 3 vaccine at week 20 (L3). PBMCs will also be obtained by venipuncture on weeks 4,

13, 15, 18, 24 and every 4 weeks thereafter until disease progression.

(1) Tumor samples will be obtained from study subjects with unresectable melanoma prior to
initiation of Nivolumab (B1), prior to initiation of vaccination (B2), after the 3" vaccine at week
20 (B3), and at the time of progression (B4). B2 and B3 biopsies will be performed provided that

biopsiable disease i1s present.

(111) Vaccine site biopsies will be obtained within 24 hours prior to the 3 vaccine. One of the 2

vaccines sites will be biopsied as per investigator discretion.
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3. PARTICIPANT SELECTION
3.1 Eligibility Criteria

Eligibility to participate will be assessed at two timepoints: prior to initial core needle/surgical
biopsy (Initial Registration) and prior to the first vaccination (Secondary Registration).

3.1.1 Inclusion Criteria

3.1.1.1 Participant is willing and able to give written informed consent

3.1.1.2  Participants must have histologically confirmed stage IIIB/C/D or stage IV cutaneous
melanoma (mucosal melanoma or uveal melanoma are excluded) that is surgically
resected, is deemed surgically resectable, or is unresectable; tumor tissue for

sequence analysis must be available from either previous melanoma resection/biopsy
or at least one site of disease must be amenable to surgical or core biopsy

3.1.1.3 Age=>18 years

3.1.1.4  ECOG performance status of 0 or |

3.1.1.5  Recovered from all toxicities associated with prior treatment, to acceptable baseline
status (as to Lab toxicity see below linnts for inclusion) or a National Cancer Institute
Common Terminology Criteria for Adverse Events (NCI CTCAE) version 5.0, Grade

of 0 or 1. except for toxicities not considered a safety risk. such as alopecia or vitiligo

3.1.1.6  Participants must have normal organ and marrow function as defined below:

~ WBC >3,000/uL
- ANC >1.500/uL
- Platelets >100.000/uL
- Hemoglobin >9.0 g/dLL
- Total Bilirubin <1.5x ULN

(except subjects with Gilbert Syndrome, who can have
total biluubin < 3.0 mg/dL)

- AST(SGOT)/ALT(SGPT) <3 xULN

— Creatinine <1.5xULN
OR
- Creatinine clearance >40 mL/min/1.73 m? for participants with creatinine

levels above institutional nommal (if using the
Cockcroft-Gault formula below):

Female CrCl = (140 - age 1n vears) x weight in kg x 0.85
72 x serum creatinine in mg/dL
25
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Male CrCl = (140 - age in vears) X weight in kg x 1.00
72 x serum creatinine in mg/dL

Women of childbearing potential (WOCBP) should have a negative serum pregnancy
test (minimum sensitivity 25 IU/L or equivalent units of HCG) within 24 hours prior
to the start of Nivolumab, because the effects of NeoVax plus Montanide and
Nivolumab on the developing human fetus are unknown

Because there is an unknown but potential risk for adverse events in nursing infants
secondary to treatment of the mother with study agents, breastfeeding should be
discontinued if the mother is treated with Ipilimumab, Nivolumab and NeoVax +
Montanide.

Female participants enrolled in the study, who are not free from menses for >2 years,
post hysterectomy / oophorectomy, or surgically sterilized, should be willing to use
either 2 adequate barrier methods or a barrier method plus a hormonal method of
contraception to prevent pregnancy or to abstain from sexual activity throughout the
study, starting with visit 1 through 5 months after the last dose of study therapy.
Approved contraceptive methods include for example: intra uterine device,
diaphragm with spermicide, cervical cap with spermicide, male condoms, or female
condom with spermicide. Spermicides alone are not an acceptable method of
contraception. Should a woman become pregnant or suspect she is pregnant while she
is participating i this study, she should inform her treating physician
immediately. The investigational product will be permanently discontinued in an
appropriate manuer.

3.1.2 Exclusion Criteria

Participants who exhibit any of the following conditions will not be eligible for admission into

the study:

3121

3124

Prior immunotherapy except for anti-CTLA-4. Patients with unresectable melanoma
who have received PD-1 inhibition therapy as adjuvant therapy and stopped receiving
PD-1 inlubition for a period of = 6 months before starting treatment with Nivolumab
are allowed to participate.

> 24 weeks between surgical resection of stage IIIB/C/D or IV melanoma and
initiation of study treatment

Concomitant therapy with any anti-cancer agents, other investigational anti-cancer
therapies, or inununosuppressive agents including but not limited to methotrexate,
chloroquine, azathioprine, etc. within six months of study participation

Active brain metastases or leptomeningeal metastases
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Use of a non-oncology vaccine therapy for prevention of infectious diseases (with the
exception of vaccination against the SARS-CoV-2 virus for the prevention of
COVID-19 disease) during the 4 week period prior to first dose of Nivolumab.
Participants may not receive any non-oncology vaccine therapy during the period of
Nivolumab or NeoVax plus Montanide administration and until at least 8 weeks after
the last dose of study therapy.

Given the seventy of the COVID-19 pandemic, vaccination specifically against the
SARS-CoV-2 vinus for the prevention of COVID-19 is ALLOWED in this study.

History of severe allergic reactions attributed to any vaccine therapy for the
prevention of infectious diseases.

Active, known or suspected autoimmune disease. Subjects are permitted to enroll if
they have wvitiligo, type I diabetes mellitus, residual hypothyroidism due to
autommune condition only requiring horinone replacement, psoriasis not requiring
systemiic treatment, or conditions not expected to recur in the absence of an external
trigger.

A condition requinng systemic treatment with either corticosteroids (> 10 mg daily
prednisone equivalents) or other immunosuppressive medications within 14 days of
study drug administration. Inhaled or topical steroids and adienal replacement doses >
10 mg daily predmisone equivalents are pernmtted in the absence of active
autoimmme disease. Corticosteroids used as pre-medication for unaging studies are
allowed.

Test positive for hepatitis B virus surface antigen (HBV sAg) or hepatitis C virus
ribonucleic acid (HCV antibody) indicating acute or chronic infection.

Known history of testing positive for human nnmunodeficiency virus (HIV) or
known acquired immunodeficiency syndrome (AIDS).

Known sensitivity or allergy to Nivolumab and/or Ipilimunab.

Uncontrolled intercurrent illness including, but not lunted to ongoing or active
infection requiring treatment, symptomatic.

Any underlying medical condition, psychiatric condition or social situation that in
the opinion of the investigator would compromise study administration as per
protocol or compronuse the assessment of AEs.

Plamuned major surgery (excluding surgery for resection of melanoma if applicable).
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3.1.2.15 Pregnant women are excluded from this study because Nivolumab, personalized
neoantigen peptides and poly-ICLC are agents with unknown risks to the developing
fetus. Because there is an unknown but potential risk of adverse events in nursing
infants secondary to treatment of the mother with Nivolumab, personalized
neoantigen peptides and poly-ICLC, nursing women are excluded from this study.

3.1.2.16 Individuals with a history of an invasive malignancy are ineligible except for the
following circumstances: a) individuals with a history of invasive malignancy are
eligible if they have been disease-free for at least 3 years and are deemed by the
investigator to be at low risk for recuirence of that malignancy; b) individuals with
the following caucers are eligible if diagnosed and treated - carcinoma in sine of the
breast, oral cavity or cervix, localized prostate cancer, basal cell or squamous cell
carcinoma of the skin.

3.1.2.17  Prisoners, or subjects who are compulsory detained are not eligible to participate.
3.2 Tuclusion of Women and Minorities

Both men and women of all races and ethnic groups are eligible for this trial.

4. REGISTRATION PROCEDURES

Eligibility will be confirmed prior to the mitial biopsy to obtain tumor for sequencing. Prior to
initial biopsy. the patient is screened for eligibility using the eligibility checklist. Once overall
trial initial eligibility is confirmed, the patient is registered, undergoes core needle or surgical
biopsy and preparation of the participant’s vaccine is initiated (while the patient is receiving
Nivolumab).

Before the first dose of the vaccine plus ipilimumab the patient will be registered to the
correspoudent dose level vaccine plus ipilimumab .

4.1 General Guidelines for DF/HCC Institutions

Institutions will register eligible participants in the Clinical Trials Management System (CTMS)
OnCore. Registrations must occur prior to the initiation of protocol therapy. Any participant not
registered to the protocol before protocol therapy begins will be considered ineligible and
registration will be denied.

For registration, an wvestigator will confirm eligibility criteria and a member of the study team
will complete the appropriate protocol-specific eligibility checklist.

Following registration, participants may begin protocol therapy. Issues that would cause
treatment delays should be discussed with the Overall Principal Tnvestigator (PI). If a participant
does not receive protocol therapy following registration, the participant’s registration on the
study must be canceled. Registration cancellations must be made in OnCore as soon as possible.
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4.2 Registration Process for DF/HCC Institutions

The Registration procedures are as follows:

To be eligible for regisiration to the study, the participant must meet each inclusion and
exclusion criteria listed in protocol section 3.

Reminder: Confinn eligibility for ancillary studies at the same time as eligibility for the
treatment study. Registration to both treatment and ancillary studies will not be completed if
eligibility requirements are not met for all studies.

1. Confirm written inforined consent from the participant has been obtained prior to the
performance of any protocol-specific screening procedures or assessments.

Complete the Eligibilitv Checklist
Perform subject registration per DF/HCC SOP REGIST-101
Verify the success of the subject registration in all DF/HCC systems.

B owom

5. TREATMENT PLAN
Overall Treatment administration

Treatment will be administered on an outpatient basis. Expected toxicities and potential risks as
well as dose modifications for Nivolumab and NeoVax plus Montanide and locally administered
Ipilimumab, respectively, are described in Section 6 (Expected Toxicities and Dosing
Delays/Dose Modification). No investigational or commercial agents or therapies other than
those described below may be administered with the intent to treat the patient’s malignancy.

Participants will be identified and enrolled on the study if they meet all eligibility criteria. After
confirmation of adequate tumor content in the surgical resection/core biopsy specimen (at least
30% tumor in specimen), each participant will start receiving Nivolumab as described in section
Section 5.2.1, while vaccine is being prepared. If there is no adequate tumor content in the
specimen, the patient will be removed from protocol and replaced. Treatment with NeoVax plus
Montanide plus local Ipillmmumab will begin within 12 weeks after imtiation of Nivolumab.
Days will not be counted continuously on protocol therapy. If a toxicity results in a hold of study
vaccine administration, counting of days will hold until treatment resumes (e.g. should a patient
not be able to receive his/her second vaccine at Week 15 due to a toxicity, coimting is held; if the
toxicity has resolved a week later, the administration of that second vaccine becomes the
participant’s new Week 15). Following a dose delay, those day’s assessments should be repeated
in order to restart participant’s vaccinations.
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S.1 Preparatiou of NeoVax plus Montanide

5.1.1 Tumor and normal tissue harvest

Patients with resectable or unresectable melanoma will undergo surgical resection, surgical
biopsy, or core needle biopsy of a melanoma metastasis. For patients with melanoma that bas
already been completely resected, archival tissue can be used for assessment of tumor content by
a staff pathologist at Brigham and Women’s Hospital (in an H&E stained tumor specimen) as

well as wbole-exome and transcriptome sequencing. Dr. Patrick Ott, the principal investigator
m) should be contacted at the time of the initial consent to
ensure that ancillary studies are coordinated.

For patients with resectable or unresectable melanoma who undergo surgical resection. surgical
biopsy, or core needle biopsy of a melanoma metastasis, the study mvestigators and members of
the study team will coordinate tissue acquisition with the interventional radiology or surgical
staff of the Brigham and Women’s Hospital and the staff of the BWH-SHL, and TIGL. After
adequate tumor for pathological assessment has been harvested as deemed by the interventional
radiologist or surgeon, some or all of the remaining twmor tissue will be placed in sterile media
in a sterile container and transfeired to the Specialized Histopathology Core at BWH. A staff
pathologist at Brigham and Women's Hospital will assess H&E stained tumor specunen for
tumor content. Portions of the tmmor tissue will be used for whole-exome and transcriptome
sequencing. Cell line and tumor infiltrating lymphocyte generation (if adequate tissue) will be
performed in the Translational Inmunogenomics Laboratory (TIGL).

In the event that sequence analysis yields no results or sub-optumnal results, tumor cell line cells
or paraftin embedded tumor sections from the recently resected tumor (if available) may be used
to prepare additional nucleic acid for sequencing. No saved samples will be used to prepare
cellular products for future clinical use. Peripheral blood mononuclear cells from a blood draw
will be utilized for a normal tissue sample.

5.1.2 DNA/RNA Sequencing

Nucleic acid will be extracted from the tissue samples and sequencing will be conducted at either
the CLIA-certifted laboratory at Broad Institute/Clinical Research Sequencing Platforni (CRSP)

— Samples will be de-identified before being shipped to either the Clinical
Research Sequencing Platforin (CRSP) and Broad Genomucs Platfor research lab at the Broad
tnstirute (R

Sequencing at the Broad Institute

Whole-exome sequencing will be conducted in the Clinical Research Sequencing Platforin, LL.C
(CRSP) at_the Broad Iustitute. CRSP is CLIA licensed *) and CAP
accredited and one of tests offered by CRSP is Somatic Whole Exome sequencing,

which will be utilized for these trials. CRSP will extract total DNA from blood and tumor tissue
using standardized procedures. The DNA samples will be processed through the CLIA Somatic
WES test. For tumor and norinal DNA samples, whole exome capture will be conducted pnior to
sequencing on Illunina HiSeq or NovaSeq. RNA sequencing is completed at the non-CLIA
Broad Genomics Platforin research lab. For tumor RNA, a ¢cDNA library will be prepared and
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may be enriched by transcriptome capture prior to sequencing on Illumina HiSeq or NovaSeq. If
the quantity or quality of DNA or RNA isolated from the tissue sample is inadequate for exome

or cDNA library preparation and sequencing, then DNA or RNA may be extracted from the
patient-specific tumor cell line (if generated).

S.1.3  Preparation of personalized neoantigen peptides
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5.1.3.1 Peptide synthesis

5132 Preparation of Neoantigen peptide pools
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5.2 Agent Adininistration
Treatinent Allowable
Agent hase Schedule** Treatment Dose Route
P Admin Window
Nivolumab Entire Dusation | Every 4 weeks || £ 3 days 480 me flat dose v,
Poly-ICLC:
2 x 0.5 mg (0.25ml each)
5‘03}“@‘“ o Neoanuigen Vaccine
accine Peplides: C e
(peptides + poly- 2 x 300pg per s.C ..m_)ecnous nto up to
ICLC + Vaccination Week 12,15, | | o peptide/0.75m] 2 different anatomic
Montanide® ISA- | Phase 18. and 21 ys sites
51 VG)**** Montanide® ISA-51 VG:
2x Imi
Total Neoantigen Vaccine
Volume¥: up ta 2 x 1.6 ml
s.¢ injection within 1
Ipilinmunab Vaccmation Week 12.15. || _ 3 davs xznx (1022 zﬁ g?zii:ﬂ)( lzbsml) cm of each Neoantigen
P Phase 18. and 21 - y g Jmgtt. Vaccine injection

depending on the cobort

*During NeoVax (personalized neoantigen peptides + Miltonol) and Moutanide mixing preparation there is a loss of 0.4 mL
*%Plense refer to section 5.2.1.2 regarding delays on vaccination therapy start
**+]f emulsion of either pool A or pool B or both pools A and B is unsuccessful after two attempts, the neoantigon vaccine will be
prepared without Moutanide as stated in section 8.6.3.

If one of the mmtial vaccine doses is not successfully emulsified with montanide after two
attempts, the vaccine will be prepared without the Montanide (see table below and section 8.6.3).

During the vaccination treatment period if any of the two vaccine doses 1s not successfully
emulsified with montamde after two attempts, the vaccine will be prepared without the

Montamde.
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Treatment plan if emulsion NeoVax — Montanide fails:

Trestment Allowable
Agent hnl:e a Schedule** Treatment Dose Route
P Admin Window
Nivolumab Entire Dwation | Every 4 weeks | £ 3 days 480 mg flat dose iv.
Poly-ICLC: .
2 x 0.5 mg (0.25ml each) Neovax
Neo\j'ax ) s.c. injections into up to
l(geg)g;je‘s +poly- |l < accination Week 12,15, |, o o f—cl—’gggs 2 different anatomic
Phase 18, and 21 = = X J00Mg per sites
peptide/0.75ml
Total NeoVax Volume: up
t0 1.0 mi (+~ 0.1 ml)
s.c injection within 1
2x1.25 .25 %
Ipilimumab Vaccination Week 12,15, | | 3d °x ;0 . mS E)? s ;ﬂ)el osml) cm of each NeoVax
P Phase 18, and 21 =3 cays g (9.° m 2 (1. injection
depending on the cohort

***1{ emulsion of either pool A or pool B or both pools A and B is unsuccessful after two attempts the vaccine will be prepared
without Montanide as stated in section 8.6.3

5.2.1 Nivolumab

5.2.1.1 Nivolumab Run-in Period
Run in period will begin within 2 weeks of metastatic tissue biopsy or within 4 weeks of
enrollment if the patient has resected melanoma, once the following criteria have been met:

1) Histopathologic confirmation of melanoma
2) Confirmation of adequate tumor content in resection specimen for DNA sequencing

Patients will receive Nivolunab at a flat dose of 480 mg as a 30-minutes (+/- 10 min.) 1Lv.
infusion every 4 weeks (28 days).

52.1.2 Nivolumab plus neoantigen vaccine (NeoVax plus NMoutaunlde) / ipllimumab Period

Patients will begin therapy with neoantigen vaccine (NeoVax plus Montanide) /Ipilimumab once
the vaccine has been prepared and testing completed at week 12. Patients will receive Nivolumab
at a flat dosc of 480 mg as a 30 minutes (+/- 10 min.) i.v. infusion every 4 weeks (28 days).
Nivolumab will be given 60 minutes (+/- 10 min) following local Ipilimumab administration.

If therapy with neoantigen vaccine (NeoVax plus Montanide) / Ipilimumab gets delayed,
vaccintation timepoints will be modified as follows:

Neoantigen vaccine (NeoVax plus Montanide) / Ipilimumab vaccination timepoints #2 (week
15), #3 (week 18), and #4 (week 21) will be moved accordingly so there is a window of three
weeks (+/- 3 days) between each vaccination timepoint. If any of the vaccine adminstrations
coincide with Nivolumab treatment, neoantigen vaccine (NeoVax plus Montanide) / local
Ipilimumab will be administrated first and Nivolumab will be given 60 minutes (+/- 10 min)
following local Ipilimumab administration.
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5213 Nivolumab Continuation Period

After neoantigen vaccine (NeoVax plus Montanide) / Ipilimumab treatment has been completed,
patients with unresectable stage IIIB/C/D or IV melanoma will continue to receive Nivolumab
alone at a flat dose of 480 mg as a 30 minutes (+/- 10 min.) i.v. infusion every 4 weeks (28 days),
until disease recwrence or progression, 1nacceptable toxicity, or withdrawal of consent, for a
maximum duration of up to 2 years from the first study treatment in the Run in Period.
Participants with completely resected melanoma will receive nivolumab for a maximum period
of one year (13 doses)

5.2.2 Neoantlgen Vaccine (NeoVax + Montanlde® ISA-51 VG)
5221 Injections
5.2.3.1.]1 Neoantigen Vaccine (NeoVax + Montanide® ISA-51 VG)

Each of the Neoantigen Vaccine syringes will be assigned to one of two extremities. At each
immunization, each NeoVax plus Montanide syringe will be administered s.c. to the assigned
extremity (i.e., NeoVax + Montanide A will be injected into left arm week 12, 15 etc.; NeoVax +
Montanide B will be injected into right aim week 12, 15). For participants who have undergone a
complete axillary lymph node dissection, alternative anatomical locations are the left and/or rnight
thigh or left and/or right midiiff. The arms or left and/or right midriff can also be used for
participants who have undergone a complete inguinal/femoral lymph node dissection (or other
contraindications that prevent injections to a particular extremity). The personalized neoantigen
vaccine (peptide + poly-ICLC + Montanide® ISA-51 VG) should be administered within 6
hours after preparing the peptide + poly-ICLC + Montanide® ISA-51 VG mixture, and injection
sites may be shifted in order to avoid administering injections to areas with evidence of
persistent local reaction.

NOTE: If emulsion of either pool A or pool B or both pools A and B is unsuccessful after two
attempts, the vaccine will be prepared without Montanide (please see section 8.6.3).

5.2.3.1.2 Ipilimumab

Within 30 minutes (+/- 10 nun) following NeoVax plus Montanide admiuistration, Ipilimumab
will be injected within I cm of each neoantigen vaccine administration.

5222 Treatinent window

Neoantigen vaccine (NeoVax plus Montanide) and Ipilimumab may be administered within 3
days of the scheduled administration date. (See Section 10: Study Calendar).

Days will not be counted continuously on protocol therapy. If a toxicity results in a hold of study
vaccine and nivolumab administration, counting of days will hold until treatment resumes. (e.g.
should patient not be able to receive his/her second vaccine at Week 15 due to a toxicity,
counting is held; if the toxicity has resolved a week later, the admumustration of that second

vaccine becomes the participant’s new Week 15) Following a dose delay, those day’s
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assessments should be repeated in order to restart participant’s vaccinations.
5223 Observation post vaccination

Participants should be observed in the clinic for at least 60 minutes after the last of the 4
injections and vital signs should be checked at 30 minutes (+/- 10 min) and 60 minutes (+/- 10
min) after the last injection for each clnic visit. Monitoring for immediate adverse events should
include attention to possible injections site reaction or a systeniic reaction. In the absence of the
occuirence of an adverse event, participants will be discharged from the outpatient clinic at
DEFCI.

5.3 Pretreatinent criteria

Preparation of the final Nivolumab. Ipilimumab, and/or Neoantigen vaccine product will begin
upon confirmation that the participant is medically cleared to undergo treatment (confirted
arrival in the clinic, stable vital signs, no new acute medical issues or laboratory abnormalities
potentially mterfering with vaccine or Nivolumab administration).

5.3.1 Dayl

Laboratory parameters must be reviewed prior to administration of the study agents. No specific
prophylactic or supportive care is necessary prior to administration of the study agents.
Participants who have developed flu-like symptoms after NeoVax plus Montanide that are
controlled with acetaminophen or non-steroidal anti-inflammatory drugs during previous
treatments may be pre-treated with acetaminophen (650 mg PO) or ibuprofen (400-600mg PO)
as per the investigator’s discretion.

5.3.2 Subsequent treatment days

The following must be reviewed and confirmed within three dayvs prior to subsequent treatment
administrations:

Stable vital signs

. ECOG perfonnance status

3. No new acute medical issues that would require a dose hold or delay as noted in dose
modification section 6.3

N —

No specific prophylactic or supportive care is necessary prior to adninistration of the study
agents.

5.4 Dose schema and staggering of participants

5.4.1 DLT and expansion cohorts

Adverse events classified as dose-limiting toxicities (DLT) and the assessment time for DLTs are
sumumarized in Section 5.5. Five patients will be treated with NeoVax plus Montanide plus local
Ipilimumab plus Nivolumab (starting at week 12) for the initial safety evaluation (Cohort 1). We
have chosen dose escalation cohorts of 5 patients, rather than a more traditional 3+3 design,

36
CONFIDENTIAL
This document is confidential. Do not disclose or use except as authorized.



DF/HCC Protocol #:18-279
Version 8.0 / November 20. 2023

because the deternmination of whether to treat at a different dose i this trial is mmade over a longer
period of time due to the time required for vaccine preparation and the extended period for safety
evaluation. These larger cohort sizes help us avoid having to pause and then restart enrollment to
a dosing cohort several months later.

If none or only 1 patient in Cohort 1 experiences a dose limniting toxicity (DLT) during the first 7
weeks of treatment (NeoVax plus Montanide plus local Ipilimumab plus Nivolumab) of Cohort
1, S patients will be treated as Cohort 2 Dose Level 2. If two or more patients in Cohort |
experience a DLT during the first 7 weeks of treatment, then 5 patients will be treated as Cohort
2, Dose Level -1.

If none or only 1 patient experiences a DLT on Cohort 2 Dose Level 2, then Dose Level 2 will be
the maximum tolerated dose (MTD) and an additional 10 patients will be treated at that dose
level (Cohort 3, Dose Level 2) to increase the likelihood of detecting serious toxicities, to
complete biologic corelative endpoints and to gain preliminary experience with clinical tumor
activity. If two or more patients in Cohort 2 Dose Level 2 experience dose limiting toxicity
(DLT), then Dose Level 1 will be the MTD and an additional 10 patients will be treated in an
expansion cohort at this dose (Cohort 3 Dose Level 1).

If none or only 1 patient experiences a DLT on Cohort 2 Dose Level -1, then Dose Level-1 will
be the maximun tolerated dose (MTD) and an additional 10 patients will be treated in an
expansion cohoit at that dose level (Cohort 3 Dose Level-1). If two or more patients in Cohort 2
Dose Level -1 experience dose limiting toxicity (DLT), then the study will be stopped.

Dose Escalation schedule
Dose Level Dose of Ipilimumab
-1 1.25mg (0.25mL)
Starting Dose --> 1 2.5mg (0.5mL)
2 Smg(1.0mL)

5.4.2 Staggering of patients

The first thiee patients will be enrolled in a staggered fashion: Patients 2 and 3 will not start
treatment until the previous patient has completed 4 weeks after the first dose of the NeoVax
vaccine.

5.4.3 Definition of evaluable participants

All participants receiving at least one dose of Nivolumab will be evaluable for toxicity.
Participants will be evaluable for immunologic activity if they have received all vaccinations
during the pruning phase and the first boost vaccination.

Participants with unresectable and measurable disease who have received at least one dose of
study vaccine therapy will be considered evaluable for determination of tumor response.

A nunimum of 2 vaccinations aud absence of DLTs are required for a participant to complete the
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6-week DLT observation period successfully.
5.5 Definition of Dose-Limiting Toxicity

Dose-limiting toxicity (DLT) 1s based on the CTEP Active Version (version 5.0) of the NCI
Common Terminology Criteria for Adverse Events (CTCAE). DLT refers to toxicities
experienced within 42 days (6 weeks of Neoantigen Vaccine treatment initiation ie. 2
vaccinations “DLT window™). If treatment has to be delayed Lecause of a toxicity that does not
fulfill the critenia of a DLT, the DLT window should be extended by that time period of delay. A
DLT will be defined as follows:

1. Grade 3 or 4 toxicity that i1s defimtely, probably, or possibly related to the
admmistration of vaccine, excluding:
- Transient (< 72 hours) flu-like symptoms
- Grade 3 nausea, vomiting, diarrhea, or constipation that returns to grade 2 (or lower)
level within 48 hours
- Any grade 3 rash that resolves to grade 2 or grade 1 within < 14 days
- Any grade 3 endocnine abnormality that is coirected with horinonal therapy within 4
weeks
Grade 3 or 4 abnommal laboratory value that is definitely, probably, or possibly
related to the adnunistration of vaccine if 1t persists for more than 7 days, or requires
hospitalization or medical intervention excluding:
-Any grade 3 electrolyte abnormality that:
o lasts €72 hours,
e s not clinically complicated,
e and resolves spontaneously or responds to conventional medical
intervention
3. Any grade 3 or grade 4 toxicity that is considered, m the opinion of the Principal
Investigator, to be dose-limiting.
4. Any death related to study treatment.

o

Management and dose modifications associated with the above adverse events are outlined in
Section 6 (Expected Toxicities and Dosing Delays/Dose Modifications).

5.6 General Concomitant Medlcation and Supportive Care Guidelines

Participants who have developed flu-like symptoms that are controlled with acetaminophen or
non-steroidal anti-inflammatory drugs during previous treatments may be pre-treated with
acetanunophen (650 mg PO) oribuprofen (400-600mg PO) as per the investigator’s discretion.

Participants may not receive any non-oncology vaccine therapy (with the exception of
vaccination against the SARS-CoV-2 virus for the prevention of COVID-19 disease) during the
4-week period to first dose of Nivolumab and until at least 8 weeks after the last dose of
Neoantigen Vaccine administration.
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Given the severity of the COVID-19 pandemic, vaccination specifically against the SARS-CoV-
2 vitus for the prevention of COVID-19 is ALLOWED in this study.

Investigators may prescribe all other concomitant medications or treatments deemed necessary to
provide adequate patient care.

Management of more serious toxicities will be directed by a study investigator following
discussion with study PI and will be in accordance with standard of care clinical practice.

5.7 Duration of Therapy / Criteria for Taking a Participant Off Protocol Therapy

Duration of therapy will depend on tolerability of the immunizations and evidence of disease
recuirence or progression as judged by the treating investigator. In the absence of treatment
delays due to adverse events, treatment will be given for two years in patients with
unresectable melanoma and for one year (13 doses) for participants with stage III/B/C/D or
IV completely resected melanoma, respectively, or until one of the following criteria applies:
e Disease progression or recuirence, if it is deemed by the treating investigator to be in
the best interest of the participant to discontinue study treatment. If there is clinical or
radiographic disease progression or recuirence prior to initiation of vaccine at week 12
or at the week 12 scan, treatment as per protocol (Nivolumab plus NeoVax +
Montanide + local Ipilimumab) should be given unless deemed not in the best interest
of the patient by the investigator.
o Intercurrent illness that prevents further administration of treatment
e Unacceptable adverse event(s)
e Participant demonstrates an inability or unwillingness to comply with protocol
requirements
e Participant decides to withdraw from the study, or
e General or specific changes in the participant’s condition which render the participant
unacceptable for further treatment in the opinion of the treating investigator.

Participants will be removed from the protocol therapy when any of these criteria apply. The
reason for removal from protocol therapy, and the date the participant was removed, must be
documented in the case report form (CRF). Alternative care options will be discussed with the
participant.

When a participant is removed from protocol therapy and/or is off of the study, the relevant Oft-
Treatment/Off-Study inforiation will be updated in OnCore.

In the event of unusual or life-threatening complications, participating investigators must
immediately notify the Principal Investigator, Patrick Ott, MD, PhD at DFCI
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5.8 Duration of Follow Up

Participants removed from study for unacceptable adverse events will be followed until
resolution or stabilization of the adverse event. All participants will be followed until resolution
or stabilization of any serious adverse events occurring during treatment or starting within 100
days of last study drug.

Accrual duration i1s expected to be around 2 years. The overall study duration will be
approximately 6 years.

Active Follow-Up: Participants removed from active study treatment will enter active follow-up
and will be followed at the following schedule until initiation of a new therapy for progressive
disease, withdrawal of consent, or death (whichever comes first):

e At least every 3 months (+/- 2 week) for the first 2 years after initiation of study therapy
At least every 4 months (+/- 2 weeks) for the third year after study therapy initiation

e And at least every 6 months (+/- 4 weeks) thereafter, until 5 years have passed since
study therapy initiation

NOTE: When progression is noted during follow-up, the respective measurements documenting
progression will be recorded on the appropriate CRF.

Long-Term Follow-Up: Participants removed from active follow-up for progresstow/initiation of
a new therapy will enter long-term follow-up, where they will be followed via medical record
review until death for survival. All patients will be followed for survival. Updates to the CRFs
are to be made roughly every six months.

5.9 Nivolumnab treatinent beyond progression

Accumulating evidence indicates a minority of subjects with unresectable melanoma treated with
immunotherapy may derive clinical benefit despite initial evidence of progressive disease (PD).
Subjects with unresectable stage IIB/C/D or IV melanoma who show initial evidence of
progression (as defined by modified RECIST 1.1) after or during vaccination will be permitted to
continue or resume treatment with Nivolumab 1f documented, as long as they meet all of the
following criteria:

e Investigator-assessed clinical benefit

e Subject has tolerated prior Nivolumab

e Stable or improved performance status

e Treatment beyond progression will not delay an intervention to prevent imuunuent serious
complications of disease progression (e.g, CNS metastases)

Subject will be required to sign written informed consent prior to receiving additional
Nivolumab treatment, using an ICF describing any reasonably foreseeable 1isks or discomforts
and other altemmative treatinent options. The assessment of clinical benefit should take mto
account whether the subject is clinically deteriorating and unlikely to receive further benefit from
contiued Nivolumab treatment.
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A radiographic tumor assessment must be performed 4 to 8 weeks after the assessment
documenting initial PD. Subjects must discontinue study treatment upon evidence of further
progression on the next scheduled tumor assessment, defined as an additional 10% or greater
increase in tumor burden from the time of inttial PD (including all target lesions and new
measurable lesions). If further progression is not documented on this next tumor assessment,
then study treatment may continue until there is evidence of further progression on any
subsequent tumor assessment.

New lesions are considered measurable at the time of initial PD documented if the longest
diameter is at least 10 min (except for pathological lymph nodes, which must have a short axis of
at least 15 mm). Any new lesion considered non-measurable at the time of initial PD may
become measurable and therefore included in the tumor burden measuwrement if the longest
diameter increases to at least 10 mm (except for pathological lymph nodes, which must have an
increase in short axis to at least 15 mm).

For statistical analyses that include the investigator-assessed progression date, subjects who
continue Nivolumab treatment beyond initial investigator-assessed progression, as defined by
modified RECIST 1.1, will be considered to have investigator-assessed progressive disease at the
time of the initial progression event.

5.10  Criteria for Taking a Participant Off Study
Participants will be removed from study when any of the following criteria apply:

Dose-limiting toxicity (DLT) as defined in protocol section 5.5

Grade 3 or greater skin toxicity (ulcer )

Lost to follow-up

Failure to produce an adequate supply of acceptable vaccine

Withdrawal of consent for data submission

Death

The reason for taking a participant off study, and the date the participant was removed, must be
documented in the case report form (CRF). In addition, the study team will ensure Off
Treatment/Off Study information is updated in OnCore in accordance with DE/HCC policy
REGIST-101.

in the event of unusual or life-threatening complications, participating investigators must

immediateli notify the Principal Investigator, Patrick Ott, MD, PhD at DFCI
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6. EXPECTED TOXICITIES AND DOSING DELAYS/DOSE MODIFICATIONS

Dose delays and modifications will be made as indicated in the following table(s). The
descriptions and grading scales found in the revised NCI Common Terminology Criteria for
Adverse Events (CTCAE) version 5.0 will be utilized for dose delays and dose modifications. A
copy of the CTCAE version 5.0 can be downloaded from the CTEP website
http://ctep. cancer.gov/protocolDevelopment/electronic_applications/ctc.htm.

If possible, symptoms should be managed as needed. In the case of toxicity, appropriate medical
treatment should be used.

All adverse events experienced by participants will be collected from the time of the first dose of
study treatment (first Nivolumab administration), through the study and until the final study visit.
Participants continuing to experience toxicity at the end of treatment visit may be contacted for
additional assessments until the toxicity has resolved or is deemed irreversible.

6.1 Anticipated Toxicities

A list of the adverse events and potential risks associated with the agents administered in this
study appears on section 7.1 and will determine whether dose delays and modifications will be
made or whether the event requires expedited reporting in addition to routine reporting. If one
drug 1s held due to an AE all the 3 diugs will be held until original AE is resolved.

6.2  Toxicity Management

If treatment needs to Le held because of toxicity, all study drug will be held until resolution of
the adverse event.

6.2.1 Nivolumab

6.2.1.1 Dose Modification and Guidelines for Management of Nivoluinab-related Adverse Events

Management algorithms (listed m Appendix B) have been developed to assist investigators
assessing and managing the following groups of AEs:

Gastromtestmal
Renal

Pulmonary
Hepatic
Endocrmopathies
Skin
Neurological

6212 Treatinent of Nivolumab Related Infuslon Reactions

Since Nivolumab contains only human immunoglobulin protein sequences, it is unlikely to be
immunogenic and induce infusion or hypersensitivity reactions. However, if such a reaction were
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to occur, it might manifest with fever, chills, rigors, headache, rash, pruntis, arthralgias, hypo- or
hypertension, bronchospasm, or other symptoms.

All Grade 3 or 4 nfusion reactions should be reported as an SAE if criteria are met. Infusion
reactions should be graded according to NCI CTCAE (CTEP Active Version (version 5.0) of the
NCI Conmmon Terminology Criteria for Adverse Events (CTCAE) which is identified and
located on the CTEP website at:
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm guidelines.

Treatment recommendations are provided below and may be modified based on local treatment
standards and guidelines as appropnate:

For Grade 1 symptoms: (Mild reaction; infuston interruption not indicated; intervention not
indicated) Remain at bedside and monitor subject until recovery from symptoms. The following
prophylactic premedications are recommended for future infusions: diphenhydramine 50 mg (or
equivalent) and/or paracetamol 325 to 1000 mg (acetaminophen) at least 30 minutes before
additional Nivoluinab administrations.

For Grade 2 symptoms: (Moderate reaction requires therapy or infusion interruption but
responds promptly to symptomatic treatment [eg. antihistammes, non-steroidal anti-
inflammatory drugs, narcotics, corticosteroids, bronchodilators, IV fluids]; prophylactic
medications indicated for 24 howrs).

Stop the Nivolumab infusion, begin an IV infusion of normal saline, and treat the subject with
diphenhydramine 50 mg IV (or equivalent) and/or paracetamol 325 to 1000 mg (acetaminophen);
remain at bedside and monitor subject until resolution of symptoms. Corticosteroid or
bronchodilator therapy may also be administered as appropriate. If the infusion is interiupted,
then restart the infusion at 50% of the original infusion rate when symptoius resolve; if no further
complications ensue after 30 minutes, the rate may be increased to 100% of the original infusion
rate. Monitor subject closely. If symptoms recur then no further Nivolumab will be administered
at that visit. Administer diphenbydramine 50 mg IV, and remain at bedside and monitor the
subject until resolution of symptoms. The amount of study drug infused must be recorded on the
electronic case report form (eCRF). The following prophylactic premedications are
recommended for future infusions: diphenhydramine 50 mg (or equivalent) and/or paracetamol
325 to 1000 mg (acetaminophen) should be administered at least 30 minutes before additional
Nivolumab administrations. If necessary, corticosteroids (recommended dose: up to 25 mg of IV
hydrocortisone or equivalent) may be used.

For Grade 3 or Grade 4 symptoms: (Severe reaction, Grade 3: prolonged [ie, not rapidly
responsive to symptomatic medication and/or brief intermuption of wfusion]; recurrence of
symptoms following initial improvement; hospitalization indicated for other clinical sequelae
[eg, renal impaiment, pulmonary wfiltrates]). Grade 4: (life tlmeatening; pressor or ventilatory
support indicated).

Immediately discontinue infusion of Nivolumab. Begin an IV infusion of normal saline, and treat
the subject as follows. Recommend bronchodilators, epmephrine 0.2 to 1 mg of a 1:1.000
solution for subcutaneous administration or 0.1 to 0.25 mg of a 1:10,000 solution injected slowly
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for IV administration, and/or diphenhydramine 50 mg IV with methylprednisolone 100 mg IV
(or equivalent), as needed. Subject should be monitored until the investigator is comfortable that
the symptoms will not recur. Nivolumab will be permanently discontinued. Investigators should
follow their institutional guidelines for the treatment of anaphylaxis. Remain at bedside and
monitor subject until recovery from symptoms. In the case of late-occuiming hypersensitivity
symptouus (eg, appearance of a localized or generalized pruritis withun 1 week after treatment),
symptomatic treatment may be given (eg, oral antihistamine, or corticosteroids).

6.2.2 NeoVax plus Montanide
6.2.2.1 Localized Reaction

Treatment with corticosteroids and antihistamines are not recommended for initial treatment, but
may be instituted at the discretion of the treating physician if clinically necessary. Local
applications of cold compresses and moisturizing creams are preferable over systemic agents for
the management of local reactions. The use of topical or systemic steroids should be reserved for
severe injection site reactions. Topical or systemic non-steroidal anti-inflammatory or
antihistamine medications may be used as an alternative, however routine use to prevent
mjection site reactions should be avoided, and doses should be the minimum necessary for
appropriate clinical management. Neoantigen Vaccine injection sites may be shifted in order to
avoid adnunistering injections to areas with evidence of persistent local reaction. The injection
will occur on the same extrenuty (or flank).

6222 Systemic Reactions

Flu-like symptoms: Participants who develop flu-like symptoms that are controlled with
acetaminophen or non-steroidal anti-inflammuatory drugs given at the discretion of the
investigator may be pre-treated with acetaminophen (650 mg PO) or ibuprofen (400-600 mg
PO).

Hypersensitivity reactions: Participants who develop grade 1 or 2 allergic reactions may continue
to receive NeoVax plus Montanide study ijections following discussion with the study PI as
long as:

1) The participant is made aware of the potential risk for futwe reactions, including
potentially life-threatening reactions, and consents to continue treatment

2) The participant is pre-medicated with an anti-lhistamine and H-2 blocker. Premedication
with corticosteroids may also be considered, but should be used judiciously in order to
decrease potential ability of these agents to diminish the vaccine’s effectiveness

3) At the next dosing visit, the patient is observed for at least 4 hours after the vaccination

Participants who develop grade 3 or 4 allergic reactions attributable to NeoVax plus Montanide
admiistration should not receive fuither vaccination therapy and should discontinue study
therapy.
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6.3 Dose Modifications/Delays

6.3.1 Nivolumab

Dose Modifications

Dose reductions or dose escalations are not permitted.

Dose Delay Criteria

Because of the potential for clinically meaningful Nivolumab-related AEs requiring early
recognition and prompt intervention, management algorithms have been developed for
suspected AEs of selected categories (listed in Appendix B).

e Gastrointestinal

e Renal

e Pulmonary

e Hepatic

¢ Endocrinopathies
e Skin

e Neurological

Dose delay criteria apply for all drug-related adverse events (regardless of whether or not the
event is attiibuted to Nivolumab). All study drugs must be delayed until treatment can resume.

Dose delay criteria apply for all dirug-related AEs. Nivolumab must be delayed until treatment
can resume

Nivolumab administration should be delayed for the following:
Any Grade > 2 non-skin. drug-related AE, with the following exceptions:

e Grade 2 diug-related fatigue or laboratory abnormalities do not require a treatment delay

e Any Grade 3 sk, drug-related AE

Any Grade 3 drug-related laboratory abnormality, with the following exceptions for
lymphopenia, lenkopenia, AST, ALT, total bilirubin, or asymptomatic amylase or lipase:

e Grade 3 lymphopenia or leukopenia does not require dose delay.

o If a subject has a baseline AST, ALT, or total bilirubin that is within normal limits, delay
dosing for drug-related Grade > 2 toxicity.

o 1If a subject has baseline AST, ALT, or total bilirubin within the Grade 1 toxicity range,
delay dosing for drug-related Grade > 3 toxicity.

Asymptomatic amylase or lipase do not require a treatment delay

Any AE, laboratory abnonuality, or intercurrent illness which, in the judgment of the
investigator, warrants delaying the dose of study medication.

45
CONFIDENTIAL

This document is confidential. Do not disclose or use except as authorized.



DF/HCC Protocol #:18-279
Version 8.0 / November 20. 2023

Criteria to Resume Treatment

Subjects may resume treatment with Nivolumab when the drug-related AE(s) resolve to
Grade <! or baseline value, with the following exceptions:

Subjects may resume treatment in the presence of Grade 2 fatigue

Subjects who have not experienced a Grade 3 dmug-related skin AE may resume
treatment in the presence of Grade 2 skin toxicity

Subjects with baseline Grade 1 AST/ALT or total bilimabin who require dose delays for
reasons other than a 2-grade shift in AST/ALT or total bilirubin may resume treatment in
the presence of Grade 2 AST/ALT OR total bilirubin

Subjects with combined Grade 2 AST/ALT AND total bilirubin values meeting
discontinuation parameters should have treatment permanently discontinued

Drug-related pulinonary toxicity, diarthea, or colitis, must have resolved to baseline
before treatment is resumed

Drug-related endocrinopathies adequately controlled with only physiologic hormone
replacement may resume treatment

If the criteria to resume treatment are met, the subject should restart treatment at the next
scheduled timepoint per protocol. However, if the treatment is delayed past the next scheduled
timepoint per protocol, the next scheculed timepoint will be delayed until dosing resumes.

If treatinent is delayed > 6 weeks, the subject must be permanently discontinued from study
therapy, except as specified in discontinuation section.

Discentinuation Criteria

Treatment should be permanently discontinued for the following:

Any Grade 2 drug-related uveitis or eye pain or blurred vision that does not respond to
topical therapy and does not improve to Grade 1 severity within the re-treatment period
OR requires systemic treatment

Any Grade 3 non-skin, dmg-related adverse event lasting > 7 days, with the following
exceptions for diug-related laboratory abmomnnalities, uveitis, pneumonitis,
bronchospasm, diairhea, colitis, neurologic adverse event, hypersensitivity reactions, and
infusion reactions

o Grade 3 drug-related uveitis, pneumonitis, bronchospasm, diarthea, colitis,
neurologic adverse event, hypersensitivity reaction, or infusion reaction of any
duration requires discontinuation

-

o Grade 3 drug-related laboratory abnormnalities do not require treatment
discontinuation except those noted below

e Grade 3 drug-related thrombocytopenia > 7 days or associated with bleeding
requires discontinuation

e Any drug-related liver function test (LFT) abnormality that meets the
following criteria require discontinuation:
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« ASTor ALT > 8 x ULN
* Total bilirubin > 5 x ULN
*  Concinrent AST or ALT > 3 x ULN and total bilirubin > 2 x ULN

Any Grade 4 drug-related adverse event or laboratory abnommality, except for the
following events which do not require discontinuation:

Isolated Grade 4 amylase or lipase abunormalities that are not associated with
symptoms or clinical manifestations of pancreatitis and decrease to < Grade 4
within 1 week of onset.

Isolated Grade 4 electrolyte imbalances/abnornalities that are not associated with
clinical sequelae and are coitected with supplementation/appropnate management
within 72 hours of their onset

Any dosing terruption lasting > 6 weeks with the following exceptions:

Dosing intermuptions to allow for prolonged steroid tapers to manage drug-related
adverse events are allowed. Prior to re-initiating treatment in a subject with a
dosing interruption lasting > 6 weeks, the Principal Investigator must be
consulted. Tumor assessments should continue as per protocol even if dosing is
interrupted

Dosing interruptions > 6 weeks that occur for non-drug-related reasons may be
allowed if approved by the Principal Investigator. Prior to re-initiating treatment
i a subject with a dosing interruption lasting > 6 weeks, the Investigator must be
consulted. Tumor assessments should continue as per protocol even if dosing is
interrupted

Any adverse event, laboratory abnormality, or intercurrent illness which, in the
judgment of the Principal Investigator, presents a substantial clinical risk to the subject
with continued Nivolumab dosing

6.3.2 NecoVax plus Montanide

6.3.2.1

If a participant develops grade 3 toxicity attributable to the vaccine, additional
treatment will be withheld until the toxicity has resolved or improved to grade 1. If
the toxicity constitutes a DLT as defined in 5.6, the participant will be removed from
the study. If the toxicity does not fulfill the criteria of a DLT, the next vaccine
administration may be delayed for a maximum duration of 14 days. If vaccine dosing
has to be delayed more than 2 times because of an attributable toxicity that is not
considered a DLT, the participant will be removed from the study

If a participant develops grade 4 toxicity attributable to the vaccine s/he will be
removed from treatment

If two or more grade 4 or greater toxicities attributable to the vaccine are observed,
the trial will be suspended to investigate the causes of these (unexpected) toxicities
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6.3.24 Vaccine dosing may be delayed in the event of unrelated adverse events if it is felt to
be in the medical best interest of the patient following discussion by the treating
investigator with the study Principal Investigator or designee. Vaccine dosing may be
resuined once the treating investigator deems it is medically safe to do so following
discussion with the study Principal Investigator or designee as long as the participant
has not developed progressive disease

6.3.3 Ipilimmumab
6.3.3.1 Treatment of Ipilimumab Related Infusion Reactions

Since Ipilimumab contains only human inununoglobulin protein sequences, it is unlikely to be
imnnogenic and induce infusion or hypersensitivity reactions. However, if such a reaction were
to occur, it might manifest with fever, chills, rigors, headache, rash, pruritis. arthralgias, hypo- or
hypertension, bronchospasm, or other symptoms.

All Grade 3 or 4 injection reactions should be reported as an SAE if criteria are met. Injection
reactions should be graded according to NCI CTCAE (CTEP Active Version (version 5.0) of the
NCI Common Terminology Criteria for Adverse Events (CTCAE) which is identified and
located on the CTEP website at:
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm guidelines).

Treatment recomimendations are provided below and may be modified based on local treatment
standards and guidelines as appropriate:

For Grade 1 symptoms: (Mild reaction; intervention not indicated) Remain at bedside and
monitor subject until recovery from symptoms. The following prophylactic premedications are
recommended for future mjections: diphenhydramine 50 mg (or equivalent) and/or paracetamol
325 to 1000 mg (acetaminophen) at least 30 minutes before additional Ipilimumab
admunistrations.

For Grade 2 symptoms: (Moderate reaction requires therapy or injection interruption but
responds promptly to symptomatic treatment [eg, antihistamines, non-steroidal anti-
inflammatory drugs, narcotics. corticosteroids, bronchodilators. IV fluids]; prophylactic
medications indicated for 24 hours).

Stop Ipilimumab ijections, begin an IV infusion of normal saline, and treat the subject with
diphenhydramine 50 mg I'V (or equivalent) and/or paracetamol 325 to 1000 mg (acetaminophen);
remain at bedside and momitor subject until resolution of symptoms. Corticosteroid or
bronchodilator therapy may also be administered as appropriate. The following prophylactic
premedications are recommended for future injections: diphenhydramine 50 mg (or equivalent)
and/or paracetamol 325 to 1000 mg (acetaminophen) should be administered at least 30 minutes
before additional Ipilitnumab administrations. It necessary, corticosteroids (recommended dose:
up to 25 mg of IV hydrocortisone or equivalent) may be used.

For Grade 3 or Grade 4 symptoms: (Severe reaction, Grade 3: prolonged [ie, not rapidly
responsive to symptomatic medication; recurrence of symptoms following initial improvement;
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hospitalization ndicated for other clinical sequelae [eg, renal mipainment, pulmonary
infiltrates]). Grade 4: (life threatening; pressor or ventilatory support indicated).

Stop Ipilimumab mjections. Begin an IV infusion of normal saline and treat the subject as
follows. Recommend bronchodilators, epinephrine 0.2 to 1 mg of a 1:1,000 solution for
subcutaneous administration or 0.1 to 0.25 mg of a 1:10,000 solution injected slowly for IV
administration, and/or diphenhydramine 50 mg IV with methylprednisolone 100 mg IV (or
equivalent), as needed. Subject should be monitored until the investigator is comfortable that the
symptoms will not recur. Ipilimumab will be permanently discontinued. Investigators should
follow their institutional guidelines for the treatment of anaphylaxis. Remain at bedside and
monitor subject until recovery from symptoms. In the case of late-occuiring hypersensitivity
symptoms (eg, appearance of a localized or generalized pruritis within 1 week after treatment),
symptomatic treatment may be given (eg, oral antihistamine, or corticosteroids).

6.3.3.2 Ipilimumab should be delayed for the following:

Any Grade = 2 non-skin, drug-related AE, with the following exceptions:

e Grade 2 drug-related fatigue or laboratory abnormalities do not require a treatment delay
e Any Grade 3 skin, drug-related AE

Any Grade 3 drug-related laboratory abnommality, with the following exceptions for
lymphopenia, leukopenia, AST, ALT, total biliubin, or asymptomatic amylase or lipase:

e Grade 3 lymphopenia or leukopenia does not require dose delay.

e Ifa subject has a baseline AST, ALT, or total bilirubin that is within noinal lirnits, delay
dosing for drug-related Grade > 2 toxicity.

e If a subject has baseline AST, ALT, or total bilirubm within the Grade 1 toxicity range,
delay dosing for drug-related Grade 2 3 toxicity.

e Asymptomatic amylase or lipase do not require a treatment delay

Any AE, laboratory abnormality, or intercurrent illness which, in the judgment of the
investigator, warrants delaying the dose of study medication.

6.4 Criteria to Resume Treatment

Subjects may resuue treatment with Ipilituumab and NeoVax plus Montanide when the drug-
related AE(s) resolve to Grade <! or baseline value, with the following exceptions:

e Subjects may resume treatment m the presence of Grade 2 fatigue

e Subjects who have not experienced a Grade 3 drug-related skin AE may resume
treatment in the presence of Grade 2 skin toxicity

e Subjects with baseline Grade 1 AST/ALT or total bilirubimn who require dose delays for
reasons other than a 2-grade shift in AST/ALT or total bilirubin may resume treatment in
the presence of Grade 2 AST/ALT OR total bilirubin
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Subjects with combined Grade 2 AST/ALT AND total bilirubin values meeting
discontinuation parameters should have treatment permanently discontinued

Drug-related pulmonary toxicity, diarrhea, or colitis, must have resolved to baseline
before treatment is resumed

Drug-related endocrinopathies adequately controlled with only physiologic hormone
replacement may resunie treatment

criteria to resume treatment are met, the subject should restart treatment at the next

scheduled timepoint per protocol. However, if the treatment is delayed past the next scheduled
timepoint per protocol, the next scheduled timepoint will be delayed until dosing resuines.

If treatment is delayed > 6 weeks, the subject must be permanently discontinued from study
therapy, except as specified in discontinuation section.

6.5 Discontinuation criteria

Treatment should be permanently discontinued for the following:

Any Grade 2 drug-related uveitis or eye pain or blurred vision that does not respond to
topical therapy and does not improve to Grade 1 severnity within the re-treatment period
OR requires systemic treatment

Any Grade 3 non-skin, drug-related adverse event lasting > 7 days. with the following
exceptions for drug-related laboratory abnormalities, uveitis, pneumonitis,
bronchospasmn, diairhea, colitis, neurologic adverse event, hypersensitivity reactions, and
imjection reactions

o Grade 3 drug-related uveitis, pnewunonitis, bronchospasm, diarrhea, colitis,
neurologic adverse event, hypersensitivity reaction, or injection reaction of any
duration requires discontinuation

o Grade 3 dmg-related laboratory abnommalities do not require treatment
discontinuation except those noted below

e Grade 3 drug-related thrombocytopenia > 7 days or associated with bleeding
requires discontinuation

e Any drug-related liver function test (LFT) abnormality that meets the
following criteria require discontinuation:

* ASTor ALT >8x ULN
¢ Total bilirubin > S x ULN
»  Concurrent AST or ALT > 3 x ULN and total bilirubin > 2 x ULN

Any Grade 4 drug-related adverse event or laboratory abnormality, except for the
following events which do not require discontinuation:

e Isolated Grade 4 amylase or lipase abnormalities that are not associated with
symptoms or clinical manifestations of pancreatitis and decrease to < Grade 4
within 1 week of onset.
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Isolated Grade 4 electrolyte imbalances/abnormalities that are not associated with
clinical sequelae and are corrected with supplementation/appropriate management
within 72 hours of their onset

¢  Any dosing interruption lasting > 6 weeks with the following exceptions:

Dosing interruptions to allow for prolonged steroid tapers to manage drug-related
adverse events are allowed. Prior to re-initiating treatment in a subject with a
dosing interruption lasting > 6 weeks, the Principal Investigator must be
consulted. Tumor assessments should continue as per protocol even if dosing is
interrupted

Dosing intenuptions > 6 weeks that occur for non-drug-related reasons may be
allowed if approved by the Principal Investigator. Prior to re-initiating treatment
in a subject with a dosing interruption lasting > 6 weeks, the Investigator must be
consulted. Tumor assessments should continue as per protocol even if dosing is
internupted

Any adverse event, laboratory abnormality, or intercurrent illness which, in the
judgment of the Principal Investigator, presents a substantial clinical risk to the
subject with continued Ipilimumab dosing

7. ADVERSE EVENTS: LIST AND REPORTING REQUIREMENTS

7.1.1

7.1 Adverse Event Definition and Characteristics

Definitions

ADVERSE EVENTS

An Adverse Event (AE) is defined as any new untoward medical occurrence or worsening of a
preexisting medical condition in a clinical investigation participant administered study drug and
that does not necessarily have a causal relationslup with tlus treatment. An AE can therefore be
any unfavorable and unintended sign (such as an abnormal laboratory finding), symptom, or
disease temporally associated with the use of investigational product, whether or not counsidered
related to the investigational product.

A non-serious adverse event is an AE not classified as serious.

SERIOUS ADVERSE EVENTS

A Serious Adverse Event (SAE) is any untoward medical occuirence that at any dose:

results in death

is life-threatening (defined as an event in which the participant was at risk of death at the
tinue of the event; it does not refer to an event which hypothetically might have caused death
if it were more severe)
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e requires inpatient hospitalization or causes prolongation of existing hospitalization
o results in persistent or significant disability/incapacity
® is a congenital anomaly/bitth defect

e 1s an important medical event (defined as a medical event(s) that may not be immediately
life-threatening or result in death or hospitalization but, based upon appropriate medical and
scientific judgment. may jeopardize the subject or may require utervention [eg, medical,
surgical] to prevent one of the other serious outcomes listed in the definition above.)
Examples of such events include, but are not lunited to, intensive treatiment in an emergency
room or at home for allergic bronchospasm; blood dyscrasias or convulsions that do not
result in hospitalization.)

e Suspected transmission of an infectious agent (eg, pathogenic or nonpathogenic) via the
study drug is an SAE.

Adverse event (AE) monitoring and reporting is a routine part of every climcal trial. The
following list of reported and/or potential AEs (Section 7.9) and the characteristics of an
obseived AE (Section 7.1) will deterinine whether the event requires expedited reporting in
addition to routine reporting.

7.1.2  Adverse Event Characteristics

o CTCAE term (AE description) and grade: The descriptions and grading scales found
in the revised NCI Comumon Termunology Critena for Adverse Events (CTCAE) version
5.0 will be utilized for AE reporting. All appropriate treatment areas should have access
to a copy of the CTCAE version 5.0. A copy of the CTCAE version 5.0 can be
downloaded from the CTEP web site:
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm.

¢ For expedited reporting purposes only:

- AEs for the agent(s) that are listed above should be reported only if the adverse event
varies In nature, intensity or frequency from the expected toxicity information which
1s provided.

- Other AEs for the protocol that do not require expedited reporting are outlined in the
next section (Expedited Adverse Event Reporting) under the sub-heading of Protocol-
Specific Expedited Adverse Event Reporting Exclusions.

e Attribution of the AE:
- Definite — The AE is clearly related to the study treatment.
- Probable — The AE is likelv related to the study treatment.
- Possible — The AE may be related to the study treatment.
- Unlikely — The AE is doubtfully related to the study treatment.
- Unrelated - The AE is clearly NOT related to the study treatment.

7.2 AE and SAE Recording and Reporting
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The study must be conducted in compliance with FDA regulations, local safety reporting
requirements, and reporting requirements of the principal investigator.

All Adverse Events must be reported in routine study data submissions to the Overall PI on the
toxicity case report forins. AEs reported through expedited processes (e.g., reported to the
IRB, FDA, etc.) must also be reported in routine study data submissions.

It i1s the responsibility of each participating investigator to report serious adverse events to the
study sponsor and/or others as described below.

7.2.1 Non-Serious Adverse Events

Non-serious adverse events will be reported to the DF/HCC Overall Principal Investigator on the
toxicity Case Report Forms.

Reporting Non-Serious Adverse Events to BMS
e Non-serious Adverse Events (AE) are to be provided to BMS in aggregate via interim or
final study reports as specified in the agreement or, if a regulatory requirement [eg, IND
US tnal] as part of an annual reporting requirement.

e Non-serious AE information should also be collected from following the subject’s written
consent to participate in the study.

The collection of non-serious AE information should begin following the subject’s written
consent to participate in the study. All non-serious adverse events (not only those deemed to be
treatment-related) should be collected continuously during the treatment period and for a
minimum of 100 days following the last dose of study treatment.

Non-serious AEs should be followed to resolution or stabilization, or reported as SAEs if they
become serious. Follow-up is also required for non-serious AEs that cause interruption or
discontinuation of study drug and for those present at the end of study treatment as appropriate.
Laboratory Test Abnormalities

All laboratory test results captured as part of the study should be recorded following institutional
procedures. Test results that constitute SAEs should be documented and reported to BMS as
such.

The following laboratory abnormalities should be documented and reported appropriately:

e any laboratory test result that is climcally significant or meets the definition of an SAE

e any laboratory abnormality that required the participant to have study drug discontinued or
wmterrupted

e any laboratory abnoimality that required the subject to receive specific corrective therapy.

It is expected that wherever possible, the clinical rather than laboratory term would be used by
the reporting investigator (eg., anemia versus low hemoglobin value).
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7.2.2 Serious Adverse Events

All senious adverse events that occur after the nitial dose of study treatment, during treatment. or
within 30 days of the last dose of treatment must be reported to the DF/HCC Overall Principal
Investigator on the local institutional SAE form. This includes events meeting the criteria
outlined in Section 11.1.2, as well as the following:

e Grade 2 (moderate) and Grade 3 (severe) Events — that are Unexpected and there is a
Reasonable Possibility that the Adverse Event is related to the study intervention

o All Grade 4 (life-threatening or disabling) Events — Report all events that are Unexpected.
Events that are expected and listed within the protocol and /or current consent form do not
need to be reported to the DFCT IRB. Please not, an event that present at a higher severity
than what is cuirently listed within protocol and/or cuitent consent as expected would be
considered unexpected and reportable.

o  All Grade S (fatal) Events — When the patient is enrolled and actively participating in the
trial OR when the event occurs within 30 days of the last study intervention.
Note: If the patient is in long tenn follow up, report the death at the time of contmuing
review.

e  Although pregnancy and potential drug-induced liver imjury (DILI), are not always serious
by regulatory definition, however, these events must be reported within the SAEs timeline.

o Potential drug induced liver mjury is defined as:

1. AT (ALT or AST) elevation > 3 times upper limit of normal (ULN)

AND
Total bilirubin > 2 times ULN, without initial findings of cholestasis (elevated
sermun alkaline phosphatase)
AND
3. No other inmmediately apparent possible causes of AT elevation and
hyperbilirubinemia, mcluding, but not limited to, viral hepatitis, pre-existing
choonic or acute liver disease, or the admunistration of other diug(s) known to
be hepatotoxic.

™)

e Any component of a study endpoint that is considered related to study therapy should be
reported as an SAE (eg, death 1s an endpoint, if death occuired due to anaphylaxis,
anaphylaxis must be reported).

e Any significant worsening noted during mtermm or final physical exannnations,
electrocardiograms, X-rays, and any other potential safety assessments, whether or not
these procedures are required by the protocol, should also be recorded as a non-serious or
serious AE, as appropriate, and reported accordingly.

7.2.3 DF/HCC Reportable Adverse Events

e In the event of an unanticipated problem or life-threatening complications treating
Investigators must immediately notity the Overall PI.
o Investigators must report to the Overall PI any adverse event (AE) that occurs after the
mitial dose of study treatment, during treatment, or within 30 days of the last dose of
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treatment on the local institutional SAE form.

o Adverse Events Reporting Guidelines
All participating sites will report AEs to the Sponsor-Investigator per DF/HCC
requirements, and the IRB of record for each site as applicable per IRB policies. The table
below indicates which events must be reported to the DF/HCC Sponsor-Investigator:

DF/HCC Reportable Adverse Events{AES)
Gr.2& 3 AE Gr.2& 3AE | Gr. 4 AE Expected Gr. 4 AE Gr. S AE
t t
Attribution Expected Unexpected Unexpected 5?@%‘:3 :dr

Unrelated Not required Not required 5 calendar days® 5 calendar days 24 hours™
Unlikely
Possible

Probable Not required 5calendar days | 5 calendar days® 5 calendar days 24 hours*
Definite

# If listed in protocol as expected and not requiring expedited reporting, event does not need to be reported.

* For participants enrolled and actively participating in the study or for AEs occurring within 30 days of the last
intervention, events must be reported within 1 business day of learning of the event.

The following information regarding injection site reaction(s) will be collected during the visits
belonging to the vaccine treatment period for both peptide pools and ipilimumab injections:

o Erythema/redness: yes/no. If yes length Avidth will be provided
Induration/swelling: yes/mo. If yes length /wvidth will be provided
Warmth: yes/no
Pruritus: yes/no
Other (if applicable)

7.3 Reporting to the Food and Drug Administration (FDA)

The Overall P, as study sponsor. will be responsible for all communications with the FDA. The
Overall PI will report to the FDA, regardless of the site of occuirence, any serious adverse event
that meets the FDA’s criteria for expedited reporting following the reporting requirements and
timelines set by the FDA.

7.4 Reporting to Study Sponsor

Participating investigators must report each serious adverse event to the DF/HCC Overall
Principal Investigator and Study Sponsor (Dr. Patrick Ott, DFCI) within 24 hours of leaming of
the occuirence using the Medwatch 3500A. The form can be found here:
https:/www.fda.sov/safetvimedical-product-safetv-inforimation/medwatch-forms-fda-safetv-
reporting. In the event that the participating investigator does not become aware of the serious
adverse event wunmediately (e.g., patient sought treatinent elsewhere), the participating
investigator is to report the event within 24 hours after learning of it and document the time of
his or her first awareness of the adverse event. Report serious adverse events by telephone, email
or facsimile to:
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DF/HCC Overall PI / Study Sponsor
Patrick Ott, MD, PhD

Withm the following 24-48 hows, the participating investigator must provide follow-up
information on the serious adverse event. Follow-up information should describe whether the
event has resolved or continues, if and how the event was treated, and whether the patient will
continue or discontinue study participation.

Oncovir, Inc. and SEPPIC will be provided with a simultaneous copy of all adverse events filed
with the FDA.

7.5 Reporting SAEs to BMS

All SAEs that occur following the subject’s wntten consent to participate in the study through
100 days of discontinuation of dosing must be reported to BMS Worldwide Safety. whether
related or not related to study drug, including those thought to be associated with protocol-
specified procedures (eg, a follow-up skin biopsy) witlun 24 hours \ 1 business day to comply
with regulatory requirements. MedWatch 3500A form should be completed and submitted to
BMS to report the SAEs.

Note: Please include the BMS Protocol number on the SAE form or on the cover sheet with the SAE form
transmission

An SAE report should be completed for any event where doubt exists regarding its seriousness;
if the investigator believes that an SAE is not related to study dig, but is potentially related to
the conditions of the study (such as withdrawal of previous therapy or a complication of a study
procedure), the relationship should be specified in the narative section of the SAE Report Form.

Investigators should report to the responsible regulatory authority as appropriate.

All SAEs must be reported by confirmed facsimile (fax) transmission or reported via electronic
mail to the below email address and the BMS Protocol number must be included on the SAE
form or on the cover sheet with the SAE form transmission

SAE Facsimile Numbcr—

If only limited information is nitially available, follow-up reports are required. (Note: Follow-up
SAE reports should include the same investigator term(s) initially reported.)

If an ongoing SAE changes in its intensity or relationship to study drg or if new information
becomes available, a follow-up SAE report should be sent within 24 hours \ 1 Business Day to
BMS using the same procedure used for transmitting the nitial S. AFeport.
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All SAEs should be followed to resolution or stabilization.

The causal relationship to study drug is detenmnined by a physician and should be used to assess
all adverse events (AE). The casual relationship can be one of the following:

¢ Related: There is a reasonable causal relationship between study drug administration and
the AE.

e Not related: There is not a reasonable causal relationship between study drug
administration and the AE.

The term "reasonable causal relationship” means there is evidence to suggest a causal
relationship.

Adverse events can be spontaneously reported or elicited during open-ended questioning,

eXamination, or evaluation of a subject. (In order to prevent reporting bias, subjects should not be
questioned regarding the specific occurrence of one or more AEs.)

The Sponsor-Investigator will reconcile the clinical database AE cases (case level only)
transmitted to BMS Global Pharmacovigilance '
- The Investigator will request from BMS GPV&E, H the SAE
reconciliation report and include the BMS protocol number every 3 months and prior to

data base lock or final data sunmary

- GPV&E will send the investigator the report to verify and confirm all AE and SAEs have
been transmitted to BMS GPV&E.

- The data elements listed on the GPV&E reconciliation report will be used for case
identification purposes. If the Investigator determines a case was not transmitted to BMS
GPV&E, the case should be sent munediately to BMS

In addition to the Sponsor Investigator’s responsibility to report events to their local HA,
suspected serious adverse reactions (whether expected or unexpected) shall be reported by BMS
to the relevant competent health authorities in all concemed countries according to local
regulations (either as expedited and/or 11 aggregate reports).

In accordance with local regulations, BMS will notify sponsor investigators of all reported SAEs
that are suspected (related to the investigational product) and unexpected (ie, not previously
described m the IB). An event meeting these criteria is teriied a Suspected, Unexpected Serious
Adverse Reaction (SUSAR). Spousor investigator notification of these events will be in the form
of either a SUSAR Report or a Semi-Annual SUSAR Report.

e Other important findings which may be reported by BMS as an Expedited Safety Report
(ESR) imclude: increased fiequency of a clinically sigunificant expected SAE, an SAE
considered associated with study procedures that could modify the conduct of the study,
lack of efficacy that poses significant hazard to study subjects, clinically significant
safety finding from a nonclinical (eg, animal) study, important safety recommendations
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from a study data monitoring committee, or sponsor or BMS decision to end or
temporarily halt a clinical study for safety reasons.

¢ Upon receiving an ESR from BMS. the investigator must review and retain the ESR with
the IB. Where required by local regulations or when there is a central IRB/IEC for the
study. the sponsor will submit the ESR to the appropriate IRB/IEC. The investigator and
IRB/AEC will determine if the informed consent requires revision. The investigator
should also comply with the IRB/AEC procedures for reporting any other safety
infornation.

7.5.1 Reporting Pregnancy event to BMS

If it 1s discovered a patient is pregnant or may have been pregnant at the time of exposure to the
BMS product associated with this study, including during at least 5 half-lives after product
administration, the pregnancy, AEs associated with maternal exposure and pregnancy outcomes
must be reported and submitted to BMS on a BMS Pregnancy Surveillance Formn or the
MedWatch or approved site SAE fonn, and reported to BMS within 24 hours/1 business day by
confirmed fax or reported via electronic mail t If only limited
inforination is initially available, follow up reports may be required. Your onginal forns are to
remain on site. Protocol-required procedures for study discontinuation and follow-up must be
perforined on the participant.

Follow-up information regarding the course of the pregnancy, including perinatal and neonatal
outcome and, where applicable, offspring inforination must be reported on the MedWatch. BMS
Pregnancy Surveillance Form, or approved site SAE form. A BMS Pregnancy Surveillance Form
may be provided upon request.

7.6 Reporting to the Institutional Review Board (IRB)

Investigative sites within DF/HCC will report all serious adverse events directly to the DFCI
Office for Human Research Studies (OHRS).

7.7 Reporting to Hospital Risk Management

Participating investigators will report to their local Risk Management office any participant
safety reports, sentinel events or unanticipated problems that require reporting per institutional
policy.

7.8 Expected Toxicities

A list of the adverse events and potential risks associated with the agents adimunistered in this
study appears below and will determine whether dose delays and modifications will be made or
whether the event requires expedited reporting in addition to routine reporting.
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7.8.1 Adverse Events List
7.8.1.1 Adverse Event List for poly-ICLC

Poly-ICLC is an investigational agent; however there has been significant experience i previous
clinical trials as discussed in 2.3. The safety profile has been acceptable. These reactions have
been generally mild to moderate and transient for most patients in previous studies.

Localized reactions:
e Transient (<24 h) ijection fluid accumulation
Erythema
Bruising
Induration
Pruritus
Edema
Localized rash
Perioral numbness

Svstemnic reactions:

Flu-like symptoms, including:
e Malaise

Fatigue

Myalgia/arthralgia

Headache

Fever

Chills

Dizziness

Elevated blood pressure

Elevated pulse rate

Shortuess of breath

78.1.2 Adverse Event List for Personalized NeoAntigen Peptides

Localized reactions or systemic reactions are expected but they are anticipated to be mild to
moderate in the majority of cases:

Localized reactious:

e Erythema
Bruising
Induration
Pruritus
Edema
Localized rash
Penoral numbness
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Systemic reactions:
Flu-like symptoms, including:
e Malaise

e Fatigue

e Myalgia/arthralgia
e Headache

e Fever

e Chills

e Arthralgia

e Dizziness

e Flushing

e Elevated blood pressure
e Elevated pulse rate
e Shortuess of breath

Hypersensitivity reactions represent allergic reactions. Hypersensitivity reactions typically occur
in an inunediate fashion (i.e. within the same day as the vaccination) although they may be
delayed with onset of symptoms from one day to weeks after vaccination. Symptoms typically
include mild to moderate pruritus, erythema, flushing, rash, perioral munbness, lightheadedness,
shortness of breath, myalgia and increased pulse. blood pressure and temperature. Precautions
should be taken to prepare for the possibility of hypersensitivity reactions after NeoVax plus
Montanide administration. Patients should be observed for a mininmun of one hour following
vaccination in order to evaluate and treat any inunediate hypersensitivity reactions. The use of all
routine supportive medication is permitted for hypersensitivity reactions, although routine use of
prophylactic antihistamines, non-steroidal anti-inflanunatory agents and concomitant
corticosteroids are to be avoided if at all possible. If used, doses of corticosteroids should be the
minimum necessary for appropriate clinical management. If any new administration or increased
dose of systemic corticosteroids i1s necessary, every effort should be taken to taper, and
preferably discontinue treatment with them as quickly as clinically feasible.

Autoimmune diseases: In principle, the mechanisms that allow the immune system to recognize
tumor antigens could also lead to breakdown of tolerance to native or self-antigens, generating
an autornmune reaction. Thus, symptoms that mimic autoinmune diseases or other autoinunune
reactions are a theoretical possibility for which participants will be monitored.

7813 Adverse Event List fer Nontanide

Monatnide has been generally well tolerated and induces transient local reactions such as
tenderness, erythema, or edema at the injection site. Transient general reactions including fever.,
headache, and flu-like symptoms have also been observed.

7814 Adverse Event List for Nivolumab

Immuno-oncology agents such as Nivolumab are associated with AEs that can differ in severity
and duration from AEs caused by other therapeutic classes. Early recognition and management
of AEs associated with Nivolumab may mitigate severe toxicity. Immune related AEs have been
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observed in the following organ systems:

e Gastroimntestinal

e Renal

e Pulmonary

e Hepatic

e Endocrinopathies
e Skin

e Neurological

In a previous large phase I study. the most frequently reported AEs were fatigue (54.9%),
decreased appetite (35.0%), diarrhea (34.3%), nausea (30.1%), and cough (29.4%)!9. Treatment-
related AEs were reported in 230 (75.2%) of the 306 subjects. The most frequently reported
treatment-related AEs were fatigue (28.1%), rash (14.7%), diarvhea (13.4%), and pruntus
(10.5%)!*. Most treatment-related AEs were low grade. Treatment-related high grade (Grade 3-
4) AEs were reported in 52 (17.0%) of subjects. The most fiequently reported treatment-related
high-grade AE was fatigue (6.5%).

7815 Adverse Events for Ipilinunab

Localized reactions:
e Erythema
e Induration

e Prurtus
e Edema
e [ocalized rash

The systemic exposure of patients to Ipilimumab will be significantly lower than the exposure
according to approved dosing regimen for melanoma (3 mg/kg q3weeks x4) as shown m the
Table below.

Table 1. Dase I.evel Description and Comparisen to Approved Ipilimnmab Dosing Regimen*

Vaccination Phase
: . Approved Relative
Cohort Dose Level |Localized Ipilimumab** Io ili::l:lmab“" Fxposuret*++
Cahort-1 Dose | 0.25ml per injecon site 630 mg over 1/60
Level-1 10 mg over first 63 davs 63 davs
Cahort]1 Dose 0.5 ml perimection site 630 mg over 130
Level 1 20 mg over first 63 days 63 days
Cahort2 Dose 1 ml per injection site 630 mg over 115
Level 2 40 mg over first 22 davs 65 davs

*The Neoantigen Vaccine dose is identical for all mjections: 300 pg of each of up to 10 peptides per injection site + 0.5 mg
Poly-ICLC (Hiltonol®) + 1 mI. Montanide per injection site

** I ocalized Ipilimumnab dosing: § mg/ml dosage form; 4 injection sites/day; $ injection days

*¢¢Approved Ipilinnunab dosing: 3 mg/kg, g3weeks X4

*#exxRelative exposure is calculated as the mass of Ipilitnumab delivered subcutaneously divided by that delivered systemically
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The dose of Ipilimumab will vary between 1.25 and 5 mg per injection site during the MTD
determination phase. At the highest dose of Ipilimumab planned (5 mg Ipilinnunab at each
vaccination site with the vaccine), the maximal exposure would be 140 mg over 20 weeks, about
1 1-fold lower than the approved regimen [840 mg for a 70 kg patient given over 10 — 16 weeks].
Thus, systemic reactions are not expected, but may occur:

Gastrointestinal
Renal

Pulmonary
Hepatic
Endocrinopathies
Skin
Neurological

8. PHARMACEUTICAL INFORMATION

A list of the adverse events and potential risks associated with the investigational or other agents
administered in this study can be found in Section 7.1.

8.1 Nlvolumab

8.1.1 Descrlption
Nivolumab is a fully human monoclonal immunoglobulin G4 (IgG4-S228P) antibody that targets
the programmed death (PD-1) cell surface membrane receptor.

8.1.2 Form

Nivolumab Injection Drug product is a sterile, non-pyrogenic, single-use, isotonic aqueous
solution formulated at 10 mg/ml. The solution is a clear to opalescent, colorless to pale liquid
and may contain particles. It is supplied in 100mg. 10mg/ml vials stoppered with butyl stoppers
and sealed with aluminum seals.

8.1.3 Storage and Stabllity

Nivolumab must be stored at 2°-8°C (36°-46°F) and protected from light and fieezing. IV bags
containing undiluted and diluted solutions of Nivolumab prepared for dosing may be stored up to
20 hours in a refrigerator at 2°-8°C (36°-46°F) and used within 8 hours at room temperature and
under room light. The maximum 8-hour period under room temperature and room light
conditions for undiluted and diluted soluttons of Nivolumab imjection in the IV bag should be
mclusive of the product administration period.

8.14 Compatibility
Nivolumab will not be mixed with any other study agents.

8.1.5  Availability
Nivolumab is an FDA-approved drug for the treatment of metastatic melanoma and will be
supplied by Bristol Myers SquibD to the participating institution’s pharmacy.

62
CONFIDENTIAL
This document is confidential. Do not disclose or use except as authorized.



DF/HCC Protocol #:18-279
Version 8.0 / November 20. 2023

At the end of the study period, Bristol-Myers Squibb Company will not continue to supply
Nivolumab to subjects/investigators unless the Sponsor-Investigator chooses to extend their
study. The mvestigator is responsible to ensure that you receive appropriate standard of care or
other appropriate treatment in the independent medical judgement of the Investigator to treat the
condition under study.

8.1.6 Handling and Preparation

Nivolumab injection is to be administered as an IV infusion through a 0.2-micron to 1.2-micron
pore size, low-protein binding (eg, polyethersulfone membrane) in-line filter at the protocol-
specified doses and infusion times. It is not to be administered as an IV push or bolus injection.
When the dose is based on patient weight (ie, mg/kg), nivolumab injection can be infiised
undiluted (10 mg/mL) or diluted with 0.9% sodium chloride injection or 3% dextrose injection to
protein concentrations as low as 0.35 mg/mL. When the dose is fixed (eg, 240 mg, 360 mg, or
480 mg tlat dose), nivolumab injection can be infused undiluted or diluted so as not to exceed a
total infusion volume of 160 1nL. For patients weighing less than 40 kg, the total volume of
infusion must not exceed 4 mL per kg of patient weight.

During drug product preparation and handling, vigorous mixing or shaking is to be avoided. Care
must be taken to ensure sterility of the prepared solution as the product does not contain any
antimicrobial preservative or bacteriostatic agent. Nivolumab infusions are compatible with
polyvinyl chlonide or polyolefin containers and infusion sets, and glass bottles.

8.1.7 Administration

Nivolumab injection is to be administered as an IV fusion, using a volumetric pump with a 0.2
/ 0.22 micron ore size, low-protein binding polyethersulfone membrane in-line filter at the
protocol-specified doses.

8.1.8 Ordering
Nivolumab will be obtained from Bristol Myers Squibb (BMS) as an Investigator Initiated
Study. Nivolumab can be ordered from BMS by providing a completed Drug Shipment Forin.

8.1.9 Accountability

The investigator, or a responsible party designated by the investigator, should maintain a careful
record of the inventory and disposition of the agent using the NCI Drug Accountability Record
Form (DARF) or another comparable dnig accountability form. (See the NCI Investigator’s
Handbook {or Procedures for Drug Accountability and Storage.)

8.1.10 Destruction and Returu

At the end of the study, unused supplies of Nivolumab should be destroyed according to
institutional policies. Destruction will be documented in the Drug Accountability Record
Form.

8.2 Ipilimumab

8.2.1 Description
Ipilimumab is a fully human monoclonal nmmunoglobulin G1x antibody that targets the human
cytotoxic T lymphocyte antigen 4 (CTLA-4) cell surface membrane receptor.
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8.2.2 Form

Ipilimumab Imjection Drug product is a stetile, non-pyrogenic, single-use, isotonic aqueous
solution formulated at S mg/ml (0.9% sodium chloride injection: USP, or 5% dextrose injection).
The solution is a clear to slightly opalescent colorless to pale yellow liquid and may contain a
small amount of translucent-to-white particles. BMS will provide 50mg/10ml or 200mg/40mmL
vials for this study.

8.2.3 Storage and Stability
Ipilimumab must be stored at 2°-8°C (36°-46°F) and protected from light and freezing. Partially
used vials should be discarded after single use.

8.2.4 Compatibility
Ipilimumab will not be mixed with any other study agents.

8.2.5 Handling
Vials containing Ipilimumab should not be shaken and should be discarded if cloudy.

8.2.6  Availability
In this protocol, Ipilimumab is an investigational product and will be supplied by Bristol Myers
Squibb to the participating institution’s pharmacy.

At the end of the study period, Bristol-Myers Squibb Company will not continue to supply
Ipilimumab to subjects/investigators unless the Sponsor-Investigator chooses to extend their
study. The investigator is responsible to ensure that you receive appropriate standard of care or
other appropriate treatment in the independent medical judgement of the Investigator to treat the
condition under study.

8.2.7 Preparation
Ipilimumab will be used directly from the supplied vial; no further dilution will be required.

8.2.8 Administration

The specified volume of Ipilimumab will be drawn directly into a syringe from the supplied vial.
The needle for withdrawal from the vial will be removed and replaced with a needle for
subcutaneous injection. Filled syringes should be used for injection as soon as possible after
preparation.

8.2.9 Oudering
Ipilimumab will be obtained from Bristol Myers Squibb (BMS) as an Investigator Initiated
Study. Ipilimumab can be ordered from BMS by providing a completed Drug Shipment Form.

8.2.10 Accountability

The investigator, or a responsible paity designated by the investigator, should maintain a careful
record of the inventory and disposition of the agent using the NCI Drug Accountability Record
Forin (DARF) or another comparable dhug accountability form. (See the NCI Imnvestigator’s
Handbook for Procedures for Drug Accountability and Storage.)
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8.2.11 Destruction and Return

At the end of the study, unused supplies of Ipilimumab should be destroyed according to
institutional policies. Destruction will be documented in the Drug Accountability Record
Form.

83 Poly-1CLC (Hiltonol®)

8.3.1 Descriilion

8.3.2 Form

Poly-ICLC is supplied by Oncovir in single-dose vials containing 1 mL of 1.8 mg/mL opalescent
white suspension. Each mililiter of poly-ICLC for injection contains 1.8 mg/mL poly-IC, 1.5
mg/mL poly-L-lysine, and S mg/mL sodium carboxymethylcellulose in 0.9% sodium chloride
solution, adjusted to pH 6-8 with sodium hydroxide.

8.3.3 Storage and Stability

Poly-ICLC is normally shipped or stored refrigerated at about 40°F (2-8°C) but should not be
frozen. Based on extended formal stability data at +5°C + 3°C and at +25°C + 2°C, it is
justified to accept temperature excursions during transport, shipment and storage of Hiltonol®
at clinical sites up to +27°C for up to S days. Likewise, temperature deviations between 0°C
and +2°C are acceptable and have no effect on product quality.

8.3.4 Compatibility
Poly-ICLC will be mixed with personalized neoantigen peptides just prior to use to prepare the
final product (NeoVax plus Montanide).

8.3.5 Handling
There are no specific handling mnstructions for poly-ICLC.

8.3.6 Availability

Poly-ICLC is an investigational agent and has been purchased from Oncovir, Inc. under a
Clinical Trals Agreement between DFCI and Oncovir, Inc, dated May 2012. Under that
agreement Oncovir, Inc will grant access to the Drug Master File for poly-ICLC for
regulatory purposes and provides DFCI information necessary to pursue the clinical use of
poly-ICLC. Vials of poly-ICLC sufficient for this clinical trial will be shipped from the
Hiltonol® storage facility (Bellwyck Packaging, Mississauga, Ontario, Canada) to the DFCI
Pharmnacy. Poly-ICLC can be ordered directly from Oncovir, Inc, by submitting a purchase
order to:

Oncovir, Inc.
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8.3.7 Preparation

Poly-ICLC is supplied as an opalescent white suspension. It will be directly withdrawn from
the vial under sterile conditions and mixed with the personalized neoantigen peptides (see
Section 8.4.7).

Upon allowing the vial to reach room temperature (approximately 1-2 hours), the vial should be
gently inverted about 10 times to msure suspension of the formulation. Gently tap the vial to
gather the liquid suspension to the bottom of the vial to aid in extracting the required volume for
dose preparation. If visible particulates or aggregates are present when measured against a black
background and are not resuspendable or the settled material fails to re-suspend, the vial should
be placed in quarantine and not used for clinical administration. Obtain a new vial of Poly-ICLC
for dosage preparation.

8.3.8 Administration
Following mixing with the personalized neoantigen peptides, the vaccine (peptide + poly-
ICLC + Montanide) is to be administered subcutaneously.

8.3.9 Accountability

The investigator, or a responsible party designated by the investigator, should maintain a careful
record of the mventory and disposition of the agent using the NCI Drug Accountability Record
Form (DARF) or another comparable drig accountability form. (See the NCI Investigator’s
Handbook for Procedures for Drug Accountability and Storage.)

8.3.10 Destruction and Return

At the end of the study, unused supplies of poly-ICLC will be held by the IND holder for future
use until they are out of date at which point they will be destroyed according to institutional
policies. Destruction will be documented in the Driug Accountability Record Form.

8.4 Personalized neoantigen peptides

8.4.1 Description

Personalized neoantigen peptides are comprised of up to 20 distinct peptides unique to each
participant. Each peptide is a linear polymer of ~20 - ~30 L-amino acids joined by standard
peptide bonds. The anuno terminus is a primary anune (NH,-) and the carboxy terminus is a
carbonyl group (-COOH). Only the standard 20 amino acids commonly found in mammalian
cells are utilized (alanine, arginine, asparagine, aspartic acid, cysteine, glutamine, glutamic acid,
glycine, histidine, isoleucine, leucine lysine, methiommne, phenylalanine, proline, serine,
threonine, tryptophan, tyrosine, valine). The molecular weight of each peptide varies based on
its length and sequence and is calculated for each peptide.

8.4.2 Form

The two peptide pools, each containing up to 10 peptides, will each be provided in one bulk
aliquot for use in Drug Product preparation; they will be packaged with a tamper evident seal,
labelled and shipped under appropriate temperature controlled conditions to DFCI Pharmacy
dept.
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Bulk aliquots for up to 2 different peptide pools will identified with the patient’s Study ID
number (i.e. 18279-101). Final sterile filtration will be performed by the Pharmacy department
prior to aliquoting into vials. The wvials containing peptide pools are to be stored at -70°C or
colder until use.

8.4.3 Storage and Stability

Personalized neoantigen peptides are to be stored at the DFCI Pharmacy at a temperature of -
70°C or colder. The thawed wvials and the final mixture of personalized neoantigen peptides,
poly-ICLC, and Montanide can be kept at room temperature but should be used as soon as
possible after prepanng the peptide + poly-ICLC + Montanide mixture.

8.4.4 Compatibility
Personalized neoantigen peptides will be mixed with poly-ICLC just prior to use to prepare the
final product (NeoVax plus Montanide).

8.4.5 Handling
There are no specific imstructions for handling personalized neoantigen peptides.

8.4.6  Availability

The personalized neoantigen peptides are prepared by a GMP facility under contract with DFCI
and will be supplied directly to the DFCI. No other institutions will be involved in delivering
personalized neoantigen peptides under this protocol.

8.4.7 Preparation
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8.4.8 Administration
Following nixing with personalized neoantigen peptides, the personalized neoantigen vaccine
1s to be administered subcutaneously.

8.4.9 Ordering

The order for personalized neoantigen peptides to the peptide vendor will be placed by the DFCI
separately for each individual participant. Delivery time 1s anticipated to be 4 — 8 weeks.

8.4.10 Accountability

The investigator. or a responsible party designated by the investigator, should maintain a careful
record of the inventory and disposition of the agent using the NCI Drug Accounntability Record
Formm (DARF) or another comparable dimg accountability form. (See the NCI Investigator’s
Handbook for Procedures for Drug Accountability and Storage.)

8.4.11 Destruction and Return

At the end of the study, after a patient finishes treatment, or after a patient discontinues
treatment early, unused supplies of personalized neoantigen peptides will be released to the
sponsor for further research or destroyed according to institutional policies. If unused
personalized ueoantigen peptides are destroyed, this will be docmmented in the Drug
Accountability Record Form.

8.5 Montanide

8.5.1

Description
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852 Form
Montamde ISA-51 VG is supplied by Seppic in 2R3 amber vials filled with 3 ml containing
Montanide ISA-51 VG.

8.5.3 Storage and Stability

Montanide ISA-51 SG is stable at room temperature for 3 years from the date of manufacture, It
is preferable to keep unused vials in the original styrofoam box at standard room temperature.
8.5.4 Compatibility

Montanide ISA-51 SG will be mixed with personalized neoantigen peptides and poly-ICLC just
prior to use to prepare the final product (neoantigen vaccine).

8.5.5 Handling
There are no specific handling instructions for Montanide ISA-51 VG.

8.5.6 Availability
Montamde ISA 51 VG is an investigational agent and will be sourced as commercially available
product from Seppic.

I-connectors (luer lock adapters) used to facilitate emulsion preparation will also be supplied by
the study.

8.5.8 Administration
Following mixing with the personalized neoantigen peptides, the vaccine (peptide + poly-ICLC
+ Montanide® ISA-51 VG) is to be administered subcutaneously.

8.5.9 Accountability
The investigator. or a responsible party designated by the investigator, should maintain a careful
record of the inventory and disposition of the agent using the NCI Drug Accountability Record
Form (DARF) or another comparable drug accountability formn. (See the NCI Investigator’s
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Handbook for Procedures for Drug Accountability and Storage.)

8.5.10 Destruction and Return

At the end of the study, unused supplies of Montanide will be destroyed according to
institutional policies. Destruction will be documented in the Drug Accountability Record
Form.

8.6  Preparation of NeoVax + Montanide

8.6.1 Preparing NeoVax A + Montanide vaccine
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fl

8.6.2 Preparing Pool B NeoVax + Montanide vaccine

Iy
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f

8.6.3 NeoVax vaccine preparation without using Montanide
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9. BIOMARKER, CORRELATIVE, AND SPECIAL STUDIES

9.1 Pharmacodynamic Studies

Inunune monitoring will be performed i a step-wise fashion as outlined below to characterize
the mtensity and quality of the elicited immune responses. Peripheral blood and tumor will be
collected serally at different time points as specified m the study calendar.

If sufficient tumor tissue is available, a portion of the tumor will be used to develop autologous
melanoma cell lines for nse n cytotoxic T-cell assays.

9.1.1 Screening ex vivo IFN-y ELISPOT

For each participant, a set of screening peptides will be synthesized. The screening peptides will
be 15-17 amino acids in length, overlapping by 11 amino acids and covering the entire length of
each peptide or the entire length of the neoORF for neoORF-derived peptides. The set of
participant-specific screening peptides will be pooled together (either as a single pool or in four
sub-pools corresponding to the immunizing peptide pools) at approximately equal concentration
and a portion of each peptide will also be stored individually. In addition, the predicted 9mer or
10mer epitope for each inmnmizing peptide will be synthesized and pooled. Purity of the peptide
pools will be ascertained by testing PBMC from 5 healthy donors with established low
background in ex vivo IFN-y ELISPOTs. Initially, PBMC obtained prior to Nivolumab, prior to
Vaccination, and at week 20 (the primary mnmunological endpomt) will be stimulated for 18
hours with the overlapping 15-17mer peptides (11 amino acids overlap) and with the
9mer/10mer epitopes to examine the global response to the peptide vaccine. Subsequent assays
may utilize PBMC collected at other time points as indicated. If no response is identified at the
primary immunological endpoint using the ex vivo IFN-y ELISPOT assay, PBMC may be
stimulated 71 vitro with the peptide pool for a longer tume period (up to 10 days) and re-analyzed.

9.1.2 Deconvolution of epitopes in follow-up ex vivo IFN-y ELISPOT assays

Once an IFN-y ELISPOT response elicited by an overlapping or epitope peptide pool 1s observed
(defined as at least 55 spot forming units / 106 PBMC or increased at least 3 times over baseline),
the particular immunogenic peptide eliciting this response will be identified by de-convoluting
the peptide pool into sub-pools based on the immunizing peptides and repeating the ex vivo IFN-
v ELISPOT assays.

In some cases, 1t may be necessary to synthesize additional peptides to precisely characterize the
stimulating epitope.
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9.1.3 Additional assays to be conducted on a case-by case basis for appropriate samples

e The entire | 5-17mer pool or sub-pools will be used as stimulating peptides for intracellular
cytokine staining assays to identify and quantify antigen-specific CD4*, CD8*, central
memory and effector memory populations.

o Similarly, these pools will be used to evaluate the pattern of cytokines secreted by these cells
to determine the Tyl vs T2 phenotype.

¢ Fluorescent-labeled tetramers may be prepared for direct flow-cytmoetric characterization of
responding CD8+ T cells to directly track and measure the size of T cell populations
responding to neoantigens.

e If a melanoma cell line is successfully established from a responding participant and the
activating epitope can be identified, T-cell cytotoxicity assays will be conducted using the
mutant and corresponding wild type peptide reactive T cells against the autologous tumor
cell line.

e Single cell RNA-Seq analysis from pre- and post-treatiment tumor samples to assess the
activation states of T cells and other immune cells.

¢ Single cell sequencing of both TCR Ve and V[ subunits in serially collected peripheral blood
and tumor samples collected before and after Nivolumab and vaccination, to characterize the
global changes in TCR repertoire following vaccination as well as to track individual T cell
clones over time in relation to vaccination.

9.1.4 Immunohistochemlstiy

Immunohistochemistry of tumor samples will be conducted to assess PD-L1 expression by tumor
cells and tumor infiltrating immune cells and to quantify immune infiltrates such as CD4+,
CD8+, MDSC, and Treg mnfiltrating populations.

9.2 Future Analyses

We may amend this protocol at a future date should we decide to conduct additional analyses
utilizing future-generated samples from study participants (e.g. additional surgeries and autopsy
tissue). Patients consenting to this trial agree to allow access to these future-generated samples.
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10. STUDY CALENDAR

Procedure’ Screen- Pre- ; | Pre-Vaccination Treatment Vaccination Treatment Post Vaccination e
Treatment Follow Up
Week N/A 0 4 S 10 12 13 IN 16 18 19 20 2] 2 24| Q4 weeks
Informed Consem X
Med Hx X
Concomitant Medication X X X X X X X X X X X X X X X X X X
PE VitalsPulse Ox X X X X X 2 X X X X X X X X X X X
ECOGPS X X X X X X X A% X X X X X X X X X
Swging scans’ X X X X
CBC w/ &df X X X X X X X X X X X X X X X X X
Serum Chen’ X X | x| x| x|{x ] x| x| x| xX|[x|[x|[x]Xx]|X X X
12.lead EKG X
Preenancy Testing’ X X X X X X X
Thyvoid Stidating Hormone® X
Infections Panel’ X
Urmalysis X
Blood draw for vaccine mmgacturing’ X
HLA class [ and Il typing’ X
Nivolunab admiiswason’’ X | X | X X X X X X X
|plmxnab administyation®
Neoanhgen vaccme Admmisyanon®
Tumor biooer! Y *please see Vaccme + Ipimmnab admiaistration and vaccme-related assessmenss .y
- table below
Leukapheress'>’ 1 |2
Blood draw for mmmae response monitoringls'. X" x® X X
Vaccine bopsy*
Adverse Events X X X X X X X X X X X X X X X X
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All study procedures should be performed within +/- 3 day window unless specified otherwise

Screequng assessments must be completed withun 30 days of, and prior to the fust dose of Nivolumab on Week 0 Day 1. Aa addrhoval 15 days 15 allowed for a repeat biopsy. if oeaded, to obteun adequate
tissue for sequencing. This initial biopsy sample should have approximately 30% tumor cellularity and a minimum of 5-8 cores or 100 mn3 in order for sequencing 10 be completed

/- 14 day window for staging scans CT or MRI of other areas of disease (e g neck) should be obtained as clinically indicated If IV contrast 1s contraindicated a pon-contrast CT and MRI may be used to
evaluate sites o fdisease where a CT without confrast is not adequate. The tmaging inodality should remain consistent throughout the study and should be the same modality used at Screening. Photographs
sbould be taken of one non-biopsied representative skin lesion, if feasible. on the same day that radiographic scans are obtained. The 100.day CT/MRI can be obseined within a 13041:1}' window. If a
patient bas undergone a procedire (CT or MRI) that is within the allotted timefiame for evalustion, then the patient does not have o undesgo an additional procedure. Clinical assessments must be based
on RECIST v1.1. After the week 24 tumepaoint, staging scans should be performed every 12 weeks

Glucose, urea nitrogen, crestinine, sodium, potassium, calcium, total and direct bilirubin, AST, ALT, alkaline phosphatase

Women of childbeanng potential (WOCBP) must have a negative senon or inine -HCG pregnancy lest; Urine or senon pregnancy lest should be at screening, within 24 howns prior to receiving the first
dose of study medication and then every 4 weeks winle on treatmeat.

Thyroid sbmulating hormone with reflex T4

HBsAg, HBcAb, HCV, HIV 11T Ab

At least two 10mL EDTA tubes will be collected for vaccine production purposes. The tubes will be kept fiozen at the CRL uotil the day of shipment for DNA sequeacing
Molecular HLA typing to be performed by Tissue Typing Laboratory (HUA-A, HLA-B, HLA-C, and HLA-DR)

Nivolurnab treatment will start within 2 weeks of tumor biopsy and once histopathology report confoms melacoms and the biopsy sample is coafiroed to have adequste tumor content for DNA
sequencing. Nivolumab dosing every 4 weels (+/- 3 days) until disease progression or intolerable doxicity (minimwun 26 days between dosing). Nivolumab will be administered until 1ntolerable toxicity.,
disease progression (unless treatment beyoud progyession is deetned to be beneficial for the patient) for a maximum durstion of 24 months

Tumor biopsies will be collected in patients with naresectable melanoma who have metastatic sites accessible to sestal tumor biopsies within two weeks prior to Nivolumad treatment 1nitiation. Tumor
biopsy must contain >30% of tumor cells .

Al a minummm, 5 core biopsies or a surgical tumor specnm of 100mm3 will be obtained. Skin punch biopsies of a skin lesion are also allowed. The collechon of umor biopsies for research purposes do
not apply for patients with stage II1 melanoma

Leukapheresis procedure will be performed within 14 days before stufing Nivolumab

At each Leukapberesis collection timepoint 2x10 mL EDTA tubes will be collected These tubes should be dropped off at the IAL upon collection

If Leukaphberesis cannot be perfortned a total of 200mL of blood should be drawn. If starting of vaccine administration gets delayed, week 20 leukapheresis will be collecied before vaccmation timepoint
#4

A Leukapherests during the Post-Vaccination wreatment/ Followu up period may be performed

Unless otherwise specified, 80 ml of blood will be drawn for immune monitaring.

Active Follow.Up: Paticipants removed from active stody weatment will be followed at the following schedule until imtiation of a new thesapy for recarrent disease, withdrawal of consent, or de atb
(whichever comes first):

* At least every 3 months (V- 2 week) for the first 2 yeass after initiation of study theragy,

* At least every 4 months (+/- 2 weeks) for the third year after study thezapy 1nitiation,

= At least every 6 months (+/- 4 weeks) thereafier, until 5 years have passed since study terapy initiatton
Long-Term Follow-Up: Participants removed from active follow.up for progression/mitiation of a new therapy will enter long-term follow.up, where they will be followed via medical secord review until
death for survival. Updates to the CRFs are to be made approximately every six months

Please see table below
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administration calendar and assessments related to vaccination timenoints

. Neoantigea . Neoantigen . |Neoantigen . | Neoantigea "
Procedare] Pre.vaccine Vaceine |FO5t vaccine | yaceine Post vaccinel yyecine Post vaccine | yaceine Post vaccine
assessments Dose 81¢ dose 1 visit Dose 8¢ dose 2 visit Dose 83 dose 3 visit Dose #1¢ dose 4 visit
T B e i, Senam Chemien, X X X X X X X X
Leukapheresis X x?
Tumor biopsy x° x>
Blood draw for tmmune response monitonng X x¢ x¢ xe
Neoantigen vaccine administration X X X
Ipilimlumab administration X X X
Vaccine site skin biopsy X*

a  Leukapheress procedure will be performed at the following timepoints:
* within 14 days before first vaccination timepoint #1

* within 7 days before vaccination imepoint #4

At each Leukapheresis collection timepoint 2x10 mI, EDTA tubes will be collected These tubes should be dropped off at the IALxupon collection
NOTE: If |_eukapberesis cannot be performed a total of 200mL of blood should be diawn. If starting of vaccine adminsstration gets delayed, week 20 lenkapheresis will be collected before

vaccination tanepam’ #4.

b Twvpor biopsies will be collected =1 the following timepaints:
* within two weelss before starting the neoantgen vaccine Dose #1
* within hwo weeks prior to neoantigen vaccine Dose #4

* at the time of progression

Ata muunnum, 5 core biopsies or a sisgical tumor specumen of 100mm3 will be obtained. Slan puach biopsies of a skinlesion are also allowed

¢ Expected neoantigen vaccine admmiskation tmepoints (see below). If there is a delay in vaccine preparation, Dose #1 should be admmistered as soon as the neoantigen vaccine is available,
Doses #2,#3, and #4 sbonld be scheduled evety 3 weeks after Dose #1:

* peoantigen vaccine Dose #1: Week 12
+ necantigen vaccine Dose #2: Week 15
+ necantigen vaccine Dose #3: Week 18
- neoantigen vaccine Dose #4: Week 21.

If neoantigen vaccine admmmstration coincides with nivolumab administration, necantigen vaccine + Ipilimmmab will be adminsstered before Nivolumab

d  Unless otherwise specified, 80 ml of blood will be drawn for immune monitoring. Blood collections will be perforsned at the following tmepoints:
* one week (+ 3 days) after neoantigen vaccine Dose #1

* before neoantigen vaccine Dose #2
* befote necankgen vaccine Dose #3

* within 3 weelss (+/- 3 days) after neoantigen vaccine Dose #4
« before each nivolumab adimimstration dusing the post vacemation period

e  Skin biopsies near vaccine injection sites (two 5 mm punch biopsies) should be perforined at the following timepounts:

* pior to neoantigen vaccine Dose #3,

* between 48.72 hours after neoantigen vaccine Dose #3
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Additionally. if a different vaccine site appears to clinically have a higher degree of inflammation, additionsl punch biopsy (two 5mm) of that site may be taken
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11. MEASUREMENT OF EFFECT

Although response 1s not the primary endpoint of this trial, participants with measurable disease
will be assessed by standard criteria. For the purposes of this study, participants should be re-
evaluated every 12 weeks. In addition to a baseline scan, confirnatory scans will also be
obtained 4 weeks following initial dociunentation of an objective response.

11.1  Antitumor Effect — Solid Tumors

For the purposes of this study, participants should be re-evaluated for response every 8§ weeks.
In addition to a baseline scan, confirmatory scans should also be obtained 4 weeks following
itial documentation of objective response.

Response and progression will be evaluated in this study using the new international criteria
proposed by the Response Evaluation Criteria in Solid Tumnors (RECIST) guideline (version 1.1)
[Eur J Ca 45:228-247, 2009]. Changes in the largest diameter (unidimensional measurement) of
the tumor lesions and the shortest diameter in the case of malignant lymph nodes are used in the
RECIST criteria.

11.1.1 Definitions

Evaluable for Target Disease response. Only those participants who have measurable
disease present at baseline, have received at least one cycle of therapy, and have had their
disease re-evaluated will be considered evaluable for target disease response. These
participants will have their response classified according to the definitions stated below.
(Note: Participants who exhibit objective disease progression prior to the end of cycle 1
will also be considered evaluable.)

Evaluable Non-Target Disease Response. Participants who have lesions present at
baseline that are evaluable but do not meet the definitions of measurable disease, have
received at least one cycle of therapy, and have had their disease re-evaluated will be
considered evaluable for non-target disease. The response assessment is based on the
presence, absence, or unequivocal progression of the lesions.

11.1.2 Disease Parameters

Measurable disease. Measurable lesions are defined as those that can be accurately
measured in at least one dimension (longest diameter to be recorded) as > 20 mm by
chest x-ray or 210 nun with CT scan, MRI, or calipers by clinical exam. All tumor
measurements must be recorded in millimeters (or decimal fractions of centimeters).

Note: Twmor lesions that are situated in a previously irradiated area might or might not be
considered measurable

Malignant lymph nodes. To be considered pathologically enlarged and measurable, a
lymph node must be 215 mimu in short axis when assessed by CT scan (CT scan slice
thickness recommended to be no greater than 5 mm). At baseline and in follow-up, only
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the short axis will be measured and followed.

Non-measurable disease. All other lesions (or sites of disease), including small lesions
(longest diameter <10 1 or pathological lymph nodes with 210 to <15 mm short axis),
are considered non-measurable disease. Bone lesions, leptomeningeal disease, ascites,
pleural/pericardial effusions, lymphangitis cutis/pulinonitis, inflanunatory breast disease,
abdominal masses (not followed by CT or MRI), and cystic lesions are all considered
non-measurable.

Note: Cystic lesions that meet the criteria for radiographically defined simple cysts
should not be considered as malignant lesions (neither measurable nor non-measurable)
since they are, by definition, simple cysts.

‘Cystic lesions’ thought to represent cystic metastases can be considered as measurable
lesions, if they meet the definition of measurability described above. However, if non-
cystic lesions are present in the same participant, these are prefeired for selection as
target lesions.

Target lesions. All measurable lesions up to a maxinnun of 2 lesions per organ and 5
lesions in total, representative of all involved organs, should be identified as target
lesions and recorded and measured at baseline. Target lesions should be selected on the
basis of their size (lesions with the longest diameter), be representative of all involved
organs, but in addition should be those that lend themselves to reproducible repeated
measurements. It may be the case that, on occasion, the largest lesion does not lend itself
to reproducible measurement in which circumstance the next largest lesion which can be
measured reproducibly should be selected. A sum of the diameters (longest for non-nodal
lesions, short axis for nodal lesions) for all target lesions will be calculated and reported
as the baseline sum diameters. If lymph nodes are to be included in the sun, then only the
short axis is added into the sum. The baseline sum diameters will be used as reference to
further characterize any objective tumor regression in the measurable dimension of the
disease.

Non-target lesions. All other lesions (or sites of disease) including any measurable
lesions over and above the 5 target lesions should be identified as non-target lesions and
should also be recorded at baseline. Measurements of these lesions are not required, but
the presence, absence, or in rare cases mequivocal progression of each should be noted
throughout follow up.

11.1.3 Methods for Evaluation of Disease

All measurements should be taken and recorded in metric notation using a ruler, calipers,
or a digital measurement tool. All baseline evaluations should be performed as closely as
possible to the beginning of treatinent and never more than 4 weeks before the beginning
of the treatment.

The same method of assessment and the same technique should be used to characterize
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each identified and reported lesion at baseline and during follow-up. Imaging-based
evaluation is preferred to evaluation by clinical examination unless the lesion(s) being
followed cannot be imaged but are assessable by clinical exam.

Clinical lesions. Clinical lesions will only be considered measurable when they are
superficial (e.g., skin nodules and palpable lymph nodes) and 210 mm in diameter as
assessed using calipers (e.g., skin nodules). In the case of skin lesions, documentation by
color photography. including a ruler to estimate the size of the lesion, is recommended.

Chest x-ray. Lesions on chest x-ray are acceptable as measurable lesions when they are
clearly defined and smrounded by aerated lung; however, CT is preferable.

Conventional CT and MRI. This guideline has defined measurability of lesions on CT
scan based on the assumption that CT thickness i1s Smm or less. If CT scans have slice
thickness greater than 5 nun, the minimum size of a measurable lesion should be twice
the slice thickness. MR1 is also acceptable in certain situations (e.g. for body scans).

Use of MRI remains a complex issue. MRI has excellent contrast, spatial, and temporal
resolution; however, there are many image acquisition variables involved in MRI, which
greatly impact image quality, lesion conspicuity, and measurement. Furthermore. the
availability of MRI is variable globally. As with CT, if an MRI is performed, the
technical specifications of the scanning sequences used should be optimized for the
evaluation of the type and site of disease. Furtherinore, as with CT, the modality used at
follow-up should be the same as was used at baseline and the lesions should be
measured/assessed on the same pulse sequence. It is beyond the scope of the RECIST
guidelines to prescribe specific MRI pulse sequence parameters for all scanners, body
parts, and diseases. Ideally, the same type of scanner should be used and the image
acquisition protocol should be followed as closely as possible to prior scans. Body scans
should be performed with breath-hold scanning techniques, if possible.

FDG-PET. While FDG-PET response assessments need additional study, it is sometimes
reasonable to incorporate the use of FDG-PET scanning to complement CT scanning m
assessment of progression (particularly possible new' disease). New lesions on the basis
of FDG-PET imaging can be identified according to the following algorithm:

(a) Negative FDG-PET at baseline, with a positive FDG-PET at follow-up is a sign of
PD based on a new lesion.

(b) No FDG-PET at baseline and a positive FDG-PET at follow-up: If the positive
FDG-PET at follow-up corresponds to a new site of disease confirmed by CT, this
is PD. If the positive FDG-PET at follow-up is not confirmed as a new site of
disease on CT, additional follow-up CT scans are needed to determine if there is
truly progression occurring at that site (if so, the date of PD will be the date of the
initial abnormal FDG-PET scan). If the positive FDG-PET at follow-up
cortesponds to a pre-existing site of disease on CT that 1s not progressing on the
basis of the anatomic images, this is not PD.
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(c) FDG-PET may be used to upgrade a response to a CR in a manner similar to a
biopsy in cases where a residual radiographic abnormality is thought to represent
fibrosis or scaiting. The use of FDG-PET in this circumstance should be
prospectively described 1n the protocol and supported by disease-specific medical
literature for the indication. However, it must be acknowledged that both
approaches may lead to false positive CR due to lunitations of FDG-PET and
biopsy resolution/sensitivity.

Note: A ‘positive’ FDG-PET scan lesion means one which is FDG avid with an uptake
areater than twice that of the swrounding tissue on the attenuation corrected image.

PET-CT. At present, the low dose or attenuation correction CT portion of a combined
PET-CT is not always of optimal diagnostic CT quality for use with RECIST
measurements. However, if the site can document that the CT performed as part of a
PET-CT is of identical diagnostic quality to a diagnostic CT (with IV and oral contrast),
then the CT portion of the PET-CT can be used for RECIST measurements and can be
used interchangeably with conventional CT 1n accurately measuring cancer lesions over
tune. Note, however, that the PET portion of the CT introduces additional data wluch
may bias an investigator if it 1s not routinely or serially performed.

11.1.4 Response Criteria

11.1.4.1

11.1.4.2

Evaluation of Target Lesions

Complete Response (CR): Disappearance of all target lesions. Any pathological
lymph nodes (whether target or non-target) must have reduction in short axis to <10
mmn.

Partial Response (PR): At least a 30% decrease in the sum of the diameters of target
lesions, taking as reference the baseline sum diameters.

Progressive Disease (PD): At least a 20% increase in the sum of the diameters of
target lesions, taking as reference the smallest sum on study (tlus includes the
baseline sum if that is the smallest on study). In addition to the relative increase of
20%, the sum must also demonstrate an absolute increase of at least 5 mm. (Note: the
appearance of one or more new lesions is also considered progressions).

Stable Disease (SD): Neither sufficient slnmkage to qualifv for PR nor sufficient
increase to qualify for PD, taking as reference the smallest sum diameters while on
study.

Evaluation of Non-Target Lesions

Complete Response (CR): Disappearance of all non-target lesions and normalization
of tumor marker level. All lymph nodes must be non-pathological in size (<10 mm
short axis).
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Note: If tumor markers are initially above the upper normal limit, they must
normalize for a patient to be considered in complete clinical response.
Non-CR/Non-PD: Persistence of one or more non-target lesion(s) and/or maintenance
of tumor marker level above the normal limits.

Progressive Disease (PD): Appearance of one or more new lesions and/or
unequivocal progression of existing non-target lesions. Unequivocal progression
should not nonmnally trump target lesion status. It must be representative of overall
disease status change, not a single lesion increase.

Although a clear progression of “non-target” lesions only is exceptional, the opinion
of the treating physician should prevail in such circumstances, and the progression
status should be confimmed at a later time by the review panel (or Principal
Investigator).

Evaluation of New Lesions

The finding of a new lesion should be unequivocal (i.e. not due to difference in
scanning technique, imaging modality, or findings thought to represent something
other than tumor (for example, some ‘new’ bone lesions may be simply healing or
flare of pre-existing lesions). However, a lesion identified on a follow-up scan in an
anatomical location that was not scanned at baseline is considered new and will
indicate PD. If a new lesion is equivocal (because of small size etc.), follow-up
evaluation will clarify if it truly represents new disease and if PD is confumed,
progression should be declared using the date of the initial scan on which the lesion
was discovered.

Evaluation of Best Overall Response

The best overall response is the best response recorded from the start of the treatment
until disease progression/recurrence (taking as reference for progressive disease the
smallest measurements recorded since the treatment started). The patient's best
response assignment will depend on the achievement of both measurement and
confirmation criteria.
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For Participants with Measurable Disease (i.e., Target Disease)

Target Non-Target New Overall Best Overall Response when
Lesions Lesions Leslons Response Confirmation Is Requlred*
CR CR No CR >4 wks Confiration**

CR Non-CR/Non- No PR
PD
E’II{{ Sg:l_eé;l/l;‘:ss :g ::ﬁ >4 wks Confirmation**
PD/not
evaluated
= BRGNS O 22 Documented at least once >4
PD/not v ;
wks from baseline**
evaluated
PD Any Yes or No PD
Any PD*** Yes or No PD no prior SD, PR or CR
Any Any Yes PD

* See RECIST 1.1 manuscript for further details on what is evidence of a new lesion.

*x Only for non-randomized trials with response as primary endpoint.

***  Inexceptional circumstances, unequivocal progression in non-target lesions may be

accepted as disease progression.

Note: Participants with a global detertoration of health status requirning discontinuation of
treatment without objective evidence of disease progression at that time should be
reported as “svmpromatic deterioration.” Every effort should be made to document the
objective progression even after discontinuation of treatment.

For Participants with Non-Measurable Disease (i.e., Non-Target Disease)

Non-Target Leslons New Lesions Overall Response

CR No CR

Non-CR/non-PI) No Non-CR/non-PD*

Not all evaluated No not evaluated

Unequivocal PD Yes or No PD

Any Yes PD

* ‘Non-CR/non-PD’ is preferred over ‘stable disease’ for non-target disease since SD is
increasingly used as an endpoint for assessment of efficacy in some trials so to assign
tlus category when no lesions can be measured is not advised

86

CONFIDENTIAL
This document is confidential. Do not disclose or use except as authorized.




DF/HCC Protocol #:18-279
Version 8.0 / November 20. 2023

11.1.S Duration of Response

Duration of overall response: The duration of overall response is measured from the time
measurement criteria are met for CR or PR (whichever is first recorded) until the first
date that recurrent or progressive disease is objectively documented (taking as reference
for progressive disease the smallest measurements recorded since the treatment started, or
death due to any cause. Participants without events reported are censored at the last
disease evaluation).

Duration of overall complete response: The duration of overall CR is measured from the
time measurement criteria are first met for CR until the first date that progressive disease
is objectively documented, or death due to any cause. Participants without events
reported are censored at the last disease evaluation.

Duration of stable disease: Stable disease is measured from the start of the treatment
until the criteria for progression are met, taking as reference the smallest measurements
recorded since the treatment started, including the baseline measurements.

11.1.6 Promession-Free Survival

Overall Survival: Overall Survival (OS) is defined as the time from randomization (or
registration) to death due to any cause, or censored at date last known alive.

Progression-Free Survival: Progression-Free Survival (PFS) is defined as the time from
randomization (or registration) to the earlier of progression or death due to any cause.
Participants alive without disease progression are censored at date of last disease
evaluation

Time to Progression: Time to Progression (TTP) is defined as the time from
randomization (or registration) to progression or censored at date of last disease
evaluation for those without progression reported.

11.2  Other Responsce Parameters

Immune related Response Criteria

New end point definitions for trials of immunologic agents have been proposed based on novel
patterns of clinical activity in malignant melanoma®®-* and are described in detail in Appendix
B. These alternative definitions allow tine for nmmunologically mediated effectors to develop
that may result in late tumor responses even afier initial progression by RECIST. Also, in some
patients, tumors necrosis and inflammation may increase tumor size radiographically prior to
response. Changing the definitions of OR and PD may alter (increase) the number of patients
achieving responses and the duration of PFS.

On a subject by subject basis, we would consider allowing study treatment to continue during
iutial progression up to the 12-16 weeks assessment to allow time for responses to be observed,
if the patient is clinically stable, there is no deterioration in PS, and there is no need for
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inunediate additional treatment. While maintaining standard definitions of progression and
response, we would allow new lesions and some progression beyond 20% increases in tumor
measurements during the mitial treatment period to allow time for responses to develop (these
delayed tumor responses may be seen in 10-20% of melanoma patients who initially progress
during the initial treatment cycles and evaluation). We do not have experience with response
patterns with combination therapy nor in diseases other than melanoma. Please use standard
response definitions as the primary end point in these studies.

Note that the proposed irRC may be incorporated as secondary end points to compare to standard
criteria and evaluate alternative patterns of response in vanious disease setting and treatment
regimens. A copy of the proposed criteria is preseuted i Appendix B.

Patients who demonstrate mixed responses, stable disease, or objective responses by standard
RECIST following initial progression may be identified separately as “delayed SD, PR, or CR”.

Overall Risk/Benefit Assessment

The mique mnuune-based mechanism of action is reflected in the clinical patterns of anti-cancer
activity in some patients. Immune checkpoint blockade affects mumor cells indirectly, and
measurable clinical effects emerge after the immmmological effects. Tumor infiltration with
lymphocytes and the associated inflammation (documented by biopsy in some subjects) is likely
the comerstone of the effect of inumme checkpoint inhibition and can manifest m vanous
patterns of clinical activity leading to tumor control. In some cases, respouse may be preceded by
an apparent increase in initial tumor volunie and/or the appearance of new lesions, which may be
wistaken for tumor progression on radiological evaluations. Therefore, in subjects who are not
experiencing rapid clinical deterioration, confirmation of progression is recommended, at the
investigator’s discretion, to better understand the prognosis as well as to avoid unnecessarily
initiating potentially toxic alternative therapies in subjects who might be benefitting from
treatment. Immune-related (ir) response criteria were developed based on these observations to
systematically categorize novel patterns of clinical activity and are cinrently being prospectively
evaluated in clinical studies.

In metastatic diseases, stabilization is more common than response, and in some instances is
associated with slow, steady decline in tumor burden over many months, sometimes improving
to partial and/or complete responses. Thus. the mmnune-based mechanism of action of
Ipilimumab results in durable disease control, sometimes with novel patterns of response, which
contribute to its improvement m OS.

The imimme-based mechanism of action is also reflected in the safety profile. The most common
drug-related AEs are inunnune-mediated, consistent with the mechanism of action of the drug and
generally medically manageable with topical and/or systemic immunosuppressants. As
previously discussed, the mmnmune-mediated adverse reactions pruuarily mvolve the GI tract,
skin, liver, endocrine glands, and nervous system.

The early diagnosis of immune-mediated adverse reactions is important to initiate therapy and
minimize complications. Immune-mediated adverse reactions are generally manageable using
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symptomatic or imumunosuppressive therapy as recommended through detailed diagnosis and
management guidelines, as described fully in the current IB. The management guidelines for
general immune-mediated adverse reactions and Ipilimumab-related GI toxicities, hepatotoxicity,
endocrinopathy, and neuropathy are provided in the appendices of the current IB.

12. DATA REPORTING / REGULATORY REQUIREMENTS

Adverse event lists, guidelines, and instructions for AE reporting can be found in Section 7.0
(Adverse Events: List and Reporting Requirements).

12.1 Data Reporting

12.1.1 Method
The Office of Data Quality (ODQ) will collect, manage, and perfonn quality checks on
the data for this study.

12.1.2 Responsibility for Data Submission
Investigative sites within DF/HCC or DF/PCC are responsible for submitting data and/or
data forins to the Office of Data Quality (ODQ) in accordance with DF/HCC policies.

12.2  Data Safety Monitoring

The DF/HCC Data and Safety Monitoring Conunittee (DSMC) will review and monitor toxicity
and accrual data from this study. The committee is composed of medical oncologists, research
nurses, phannacists and biostatisticians with direct experience in cancer clinical research.
Information that raises any questions about participant safety will be addressed with the Overall
PI and study team.

The DSMC will review each protocol up to four times a year with the frequency determined by
the outcome of previous reviews. Information to be provided to the committee may include: up-
to-date participant accrual; current dose level information; DLT information; all grade 2 or
higher unexpected adverse events that have been reported: summary of all deaths occwring
within 30 days of intervention for Phase I or 1I protocols; for gene therapy protocols, sunmmnary of
all deaths while being treated and dunng active follow-up; any response information; audit
results, and a sununary provided by the study team. Other infonnation (e.g. scans, laboratory
values) will be provided upon request.

13. STATISTICAL CONSIDERATIONS

13.1 Study Design/Endpoints
The primary goal of this Phase I trial is to assess safety of the vaccine (neoantigen peptides and
poly-ICLC) and locally-delivered Ipilimumab and determine the recommended maximum

tolerated dose (MTD).
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Primary Endpoint; Rate of DLT(s)

Adverse events classified as dose-limiting toxicities (DLT) and the assessment time for DLTs are
summarized in Section S5.5. Five patients will be treated for the initial safety evaluation (Cohort
1). We have chosen dose escalation cohorts of S patients, rather than a more traditional 3+3
design, because the determination of whether to treat at a different dose in this trial is made over
a longer period of time due to the time required for vaccine preparation and the extended period
for safety evalunation. These larger cohort sizes help us avoid having to pause and then restart
enrollment to a dosing cohort several months later.

If none or only 1 patient in Cohort 1 Dose Level 1 experiences a dose luniting toxicity (DLT)
during the first 7 weeks of treatment of Cohort 1, 5 patients will be treated as Cohort 2 dose
Level 2. If two or more patients in Cohort 1 experience a DLT during the first 7 weeks of
treatent, then S patients will be treated as Cohort 2 Dose Level -1.

If none or only 1 patient experiences a DLT on Cohort 2 Dose Level 2, then Dose Level 2 will be
the maximum tolerated dose (MTD) and an additional 10 patients will be treated at that dose
level (Cohort 3 Dose Level 2) to increase the likelihood of detecting serious toxicities, to
complete biologic correlative endpoints and to gain prelininary experience with clinical tuinor
activity. If two or more patients in Cohort 2 Dose Level 2 experience dose limiting toxicity
(DLT), then Dose Level 1 will be the MTD and an additional 10 patients will be treated in an
expansion cohort (Cohort # Dose Level 1) at this dose.

If none or only 1 patient experiences a DLT on Cohort 2 Dose Level -1, then Dose Level-1 will
be the maximum tolerated dose (MTD) and an additional 10 patients will be treated in an
expausion cohort (Cohort 3 Dose Level -1) at that dose level. If two or more patients in Cohort 2
Dose Level -1 experience dose limiting toxicity (DLT), then the study will be stopped.

The table below shows the probability of moving to the dose expansion phase (0 or 1 patients
with DLT out of S patients at the MTD) for various possible values of the true, but unknown,
toxicity rate.

True rate of DLT (%) | Probability of Dose Expansion (%)
10 92
20 74
30 53
40 34
50 19
60 9

If the true probability of DLT is 10% or less, then the probability of proceeding to dose
expansion is at least 92%. The probability of dose expansion is less than 50% if the tnie rate of
dose-limiting toxicities is 32% or greater.

Minimum vaccination requirement to pass DLT observation period: A mininuun of 2
vacciuations and absence of DLTs are required for a patient to complete the 7-week DLT
observation period successfully.
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Expansion Cohort: When the recommended dose has been determined, an expansion cohort of
10 patients will be treated to assess the performance of the vaccine and to gain additional
infonmation about toxicities. Because of the long lead time between patient registration and first
vaccination, patients in the expansion cohort may be registered to the trial while safety in the
initial cohort(s) is being assessed. Patients in the expansion cohort will not be treated until the
safety evaluation of the initial cohorts is complete.

Stopping rule fer Expansion Cohort: If four or more patients in the expansion cohort
experience dose limiting toxicity (DLT) during the first 7 weeks of treatment, then the dose
expansion cohort will be detenmined to have unacceptable toxicity and the study will be stopped
prior to completion of emrolhnent of the expansion cohort. The table below sumimarizes the
probability of observing 4 or more DLTs within the 10 patients of the expansion cohort for
varying underlying rates of toxicity.

True. but unknown, toxicity rate
5% 10% 20% 30% 36% 40%
Probability
of observing
4 or more 0.001 0013 0.121 0.350 0.513 0.618
patients with
DLT

If the true probability of DLT in the expansion cohort is lugher than 35%, then the probability is
at least 50% of observing 4 or more patients with DLT within the 10 patients of the expansion
cohoit.

Total Sample Size: The final sample size for tlis trial will depend upon the number of dose-
escalation cohorts: however, the number of patients treated will be between 4 and 20. The
minimum number of patients to be treated is based on observing DLTs after the first dose of
Neoantigen Vaccine i the first two patients of Cohort 1 and similarly m Cohort 2. The
maximum would occur if two dose-escalation cohorts were treated, with an additional 10 patients
at the MTD.

Timelines: We expect to enroll one patient per month. We expect FPFV to occur by September
2020. LPFV is expected for July 2022 and overall duration of the study will be 4 years.

Analysis of Secondary Endpoints

Secondary endpoint in this clinical trial will: (a) assess the induction of IFN-y T-cell response or
tetramer staining to the assay peptides, and (b) to estimate rates of disease progression or
recurrence (RECIST 1.1) depending on whether the patient is resected or has measurable
disease.Analyses of the secondary endpoint will be based on 15 patients treated at the MTD.

The mduction of IFN-y T-cell response will be based on ELISPOT assessments taken prior to
vaccine admunistration and at week 16. The proportion of patients who achieve more than 55
SFU/10¢ PBMC or 3 times their baseline level will be presented with a 90% exact binomial
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confidence interval. Based on a cohort of size 15, the confidence interval will be no wider than
0.46.

The proportions of patients with disease progression or recurrence, according to melanoma stage,
will be presented with 90% exact binomial confidence intervals.

Analysis of Correlative Endpoints

Longitudinal analyses of PBMC immune response kinetics to the peptide pool and to individual
epitopes will be presented graphically and descriptively at each time point. Changes in the
magnitude of the response relative to pre-treatment at several different time points after
vaccination will be swunmarized descriptively. Changes in response between pre-treatment and
16 weeks post-vaccination, which is the time of the prumary inununologic endpoint, will be
assessed using the Wilcoxon signed-rank test.

hnmune studies of T cell subpopulations (CD4*, CDS8", central/effector memory cells, Th1/Th2
cells, T-regs, etc.), myeloid-derived suppressor cells (MDSC), CTL response, and T cell
activation status will be sununarized using descriptive statistics.

14. PUBLICATION PLAN

This study is intended for publication, even if terninated prematurely. Publication may include
any or all of the following: posting of a synopsis online, abstract and/or presentation at a
scientific conference, or publication of a full manuscript. The Sponsor/Principal Investigator will
work with all authors to submit a manuscript describing study results within 24 months after the
last data become available. which may take up to several months after the last participant visit.

Tlis is a NIH-funded research. De-identified genomic information obtained from participants on
this study will be shared with NIH’s dbGaP.
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APPENDIX A PERFORMANCE STATUS CRITERIA
ECOG Performance Status Scale Karnofsky Performance Scale
Grade Descriptions Percent Description
- . Nonnal, no complaints, no evidence
Nomnal activity. Fully active, able 100 rnas, 1 plainis, no ev
. of disease.
0 to carty on all pre-disease —
] . AT Able to cairy on normnal activity;
performance without restriction. 90 ) : : )
minor signs or symptoms of disease.
Is{ylslt“?t(:";s? bu; a:?bullla t(;?_" s 20 Nonnal activity with effort; some
estricted in physically strenuo signs or symptoms of disease.
1 activity, but ambulatory and able
to carry out work of a light or e
sedentary nature (e.g., light 70 Cafes {Ol fd’ft unz.alt)le dto Catl.l ?’ Ol,] "
housework. office work). normal activity or to do active work.
In bed <50% of the tune. Requires occasional assistance, but
Ambulatory and capable of all 60 |is able to care for most of his/her
2 self-care. but unable to carry out needs.
any work activities. Up and about Requires considerable assistance and
) : . 50 )
more than 50% of waking hours. frequent medical care.
In bed >50% of the time. Capable 40 Disabled, requires special care and
3 of only limited self-care, confined assistance.
) to bed or chair more than 50% of 30 Severely disabled. hospitalization
waking howrs. i indicated. Death not imminent.
100% bedridden. Completely 20 Very sick. hospitalization indicated.
4 disabled. Cannot carry on any self- - Death not imminent.
care. Totally confined to bed or 10 Moribund., fatal processes
chair. progressing rapidly.
Al Dead. 0 Dead.
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APPENDIX B ADVERSE EVENT MANAGEMENT

Appendix B1:
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Appendix B2;
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Appendix B3;
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Appendix B4:
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Appendix BS;
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Appendix B6;
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Appendix B7;
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Appendix BS8:
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APPENDIX C REGULATORY CONSIDERATIONS

Dana-Farber/Harvard Cancer Center (DF/HCC) follows the International Conference on
Hanmonisation Guidelines for Good Clinical Practice (ICH GCP) to the extent those guidelines
reflect the regulations and guidance set forth by the Food and Drug Admuustration (FDA)
regulations. Where the ICH GCP guidelines include recommendations or requirements that go
beyond those set forth under the FDA regulations, DE/HCC may or may not choose to institute
those additional recommendations or requirements.

The study will be conducted in compliance with the protocol. The protocol and any amendments
and the subject informed consent will receive Institutional Review Board/Independent Ethics
Committee (IRB/IEC) approval/favorable opinion prior to nitiation of the study.

All potential serious breaches must be reported to the study PI, study sponsor (Dr. Patrick Ott,
Md PhD), and DE/HCC IRB.

A serious breach is a breach of the conditions and principles of GCP in connection with the study
or the protocol, which is likely to affect, to a significant degree, the safety or physical or mental
integrity of the subjects of the study or the scientific value of the study.

Personnel involved in conducting this study will be qualified by education, traming, and
experience to perforn their respective tasks. This study will not use the services of study
personnel where sanctions have been invoked or where there has been scientific misconduct or
fraud (e.g., loss of medical licensure, debarment).
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