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Methodology

Tumor flow cytometry

Tumor tissues were enzymatically digested using the Miltenyi gentleMACS human tissue dissociation kit
(130-095-929, Miltenyi Biotec, Bergisch Gladbach, DSIY I-y&0 122 gty3 (KS Y I-ydd-OldiSina LiRi026a For
flow cytometry analyses, single-cell suspensions from digested tumor tissues were stained with three
immune profiling panels comprised of 16-18 antibodies each (Supplementary Table 2). Data were
acquired on an LSR Fortessa flow cytometer (5 lasers, 18 channels; BD, NJ, USA) and analyzed using FlowJo

software (BD).

Single-cell RNA sequencing (ScCRNAseq)

Sample processing and sequencing: frozen single-cell suspensions from digested tumor tissues were
thawed and stained with cell viability dye (65-0866-18, eBioscience, CA, USA), and live cells were sorted
using the Mo-Flo Astrios (Beckman Coulter, CA, USA). 5 x 102 live cells/sample were used to generate
sequencing libraries using the Chromium Next GEM single cell 5" Kit v2 and Chromium Controller
mannHcol Mk DSy2YI0L /11 3 {10 12t261y3 IKS Y 1-yod-0idiSing Liz02 T cell receptor (TCR) and B cell
receptor (BCR) libraries were generated using the Chromium Single Cell Human TCR Amplification Kit
(1000252, 10x Genomics) and Chromium Single Cell Human BCR Amplification Kit (1000253, 10x
checked for quality (1 million reads) using the Illlumina MiSeq V2 300 cycles nano kit (MS-102-2002,
it iyl /11 {10 p0 3SyS SELISaAIRY tioUIHISa &SIS 8SIjdRy0SRdity3 (KS LitdY iy1- b201-{Slj cnnn +m mnn
Cycles Kit (20027464, lllumina). TCR and BCR libraries were sequenced using lllumina NextSeq 500 150

Cycles Kit (20024907, Illumina). Sample multiplexing was performed based on MiSeq results.

Whole exome sequencing (WES)
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WES on fresh tumor from baseline, day 15 and pre-surgery was performed at the Princess Margaret
Cancer Centre- Ontario Institute for Cancer Research Translational Genomics Laboratory (PM-OICR TGL).
DNA and RNA were co-isolated from snap frozen PBMCs and dissociated tumor cells (see 4.3.5 Single-cell
sequencing) daly3 KS wil-3Sy" 1tiSLIShIkwb IkYiwb! !yigSualt Yii 1-002URy3 (2 Y I-ydd-OidisSina
directions. Tumor-normal exome library pairs were generated from 100 ng of gDNA using a modified KAPA
Hyper Prep Kit protocol and Agilent XT V6 + COSMIC probe set and reagents (Full protocol available at
https://tgl.oicr.on.ca/lab-methods/). Matched tumor-normal exomes were sequenced to an average
depth of 160X and 50X respectively on lllumina HiSeg2500 platform. Sequence reads were analyzed with
FastQC and aligned against human genome reference build GrCh37 (hg19) using BwaMem v 0.7.12 to
generate raw sequence alignments in BAM format®. Preprocessing (PCR-duplicate marking, indel re-
alignment and base quality recalibration) was performed using Picard v1.722. Variant call files (VCFs) were
generated utilizing GATK v3.6.0° and MuTect2*. Raw VCF files were annotated with Variant Effect
Predictor v92 °. Iyl Olfly3 12l {ay1-iSul- gl-a LIF20Y SR aSLONIISE ol-4SR 2y bl-iSil-1a LILASH-R
algorithm described in section 4.3.4. Copy number variants were called with Sequenza 2.18. Germline and
somatic variants were annotated with GnomAD r2.0.1 allele frequencies’ to remove common variants and
against known cancer hotspots v2 (CancerHotspots.org) at the variant and gene level "2, Analysis included
actionable /oncogenic driver analysis using the Precision Oncology Knowledge Base (OncoKB) and
pathogenic database Clinvar®® . Tumor mutation burden was calculated as the number of non-

synonymous mutations per callable megabase.

FAZA-PET analysis

18F-FAZA PET/CT imaging at screening and before surgery was optional. FAZA (*®F-Fluoroazomycin
arabinoside) is a PET radiotracer designed to accumulate within hypoxic cells. Two patients chose to

participate in the FAZA imaging studies. A total of 5.2 MBg/kg (minimum 250 MBg, maximum 600 MBQq)
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of FAZA was administered intravenously to patients before each PET scan. All scans were done on a GE
Discovery 610 PET/CT system using two bed positions (bin time of 10 minutes) and a field of view of 50x50
cm captured as a 256x256 image matrix (i.e., voxel size 1.95x1.95x3.27 mm). Each imaging session was a
20-minute static scan that took place 120 minutes after FAZA injection. A separate single-bed static scan
was conducted to capture the left ventricle of the heart for a robust blood sample reference. Screening
and pre-surgery primary tumor and contralateral normal tissue were contoured by a radiation oncologist
(SB) along with a spherical region of interest (20 mm diameter) in the left ventricle of the heart. A semi-
ljakyil1-i1dS 1y1-feaa 02Y LDBISR SIOK LbiiSytna c1%Y NSiSyli2y ty (KS LBY @ idemor and contralateral
normal tissue, using metrics of tumor-max to blood-mean ratio (TBRmax), mean uptake, and maximum
uptake (in units of standardized uptake values, SUV, as calculated using body weight). Each primary
(dx 2108 MI-0li2y1£ KELAEID g2td¥’S dite., hypoxic fraction) was also quantified using a personalized SUV

KISAK2ER ROIGSRTIZY" (KS 02yallI-I-iSN1£ (1aadg0d Y SIy { * + Libiz (KUSS (1Y Sa 1 ail-yR-IR RS-y, All
voxels in the primary tumor with an SUV above this threshold were considered hypoxic, and thus

y21Y I1TSR68 1KS LOY 1@ ddx 2108 (201 g2fdy'S (2 2611y (KS KeLZEic fraction.
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Supplementary Table 1. Treatment-related adverse events by patient

S-001 Mucositis

Anorexia

Fatigue

Mucositis

Rash

Palmar-plantar erythrodysesthesia
Nausea/vomiting

ALT/AST increase

Anorexia  Wound infection
Fatigue 1 Tracheostomy bleeding
Pruritus
Dysphonia
Hypertension
Diarrhea
Fatigue

Rash
Hypertension
Diarrhea
Anorexia
Fatigue
Dysphonia
Hypertension
Diarrhea
Nausea
ALT/AST increase
Dysphonia
ALT/AST increase
Anorexia 9 Hypertension
Fatigue

Mucositis

Other (abdominal pain)
Nausea/vomiting
ALT/AST increase
Thrombocytopenia
Proteinuria
Arthralgias/Myalgias
Dysphonia
Hypertension
Diarrhea

ALT/AST increase
Fatigue

Rash

Dysphonia

S-002

S-004

S-006

S-007

S-008

S-009

S-010

S-011
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Anorexia

Fatigue

Diarrhea
Thrombocytopenia
Lipase increase
Arthralgias/Myalgias
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Supplementary Table 2.
T/B/NK Panel
Epitope Channel Company Cat. No.
Cb4 Alexa700 eBioscience 56-0048-82
CD45 APC-Cy7 BioLegend 368516
viability eF506 eBioscience 65-0866-18
PD-1 BV605 BioLegend 329924
CD3 BUV395 BD 563546
cD8 BUV496 BD 564805
Myeloid Panel
Epitope Channel Company Cat. No.
CD16 FITC eBioscience 11-0168-42
B7-H4 PerCP-Cy5.5 BioLegend 358110
CD14 PE eBioscience 12-0149-42
CD45 PE-CF594 BD 562279
CD11lc PE-Cy7 eBioscience 25-0116-42
PD-L1 APC eBioscience 17-5983-42
CD11b APC-eF780 eBioscience 47-0118-42
HLA-DR eF450 eBioscience 48-9956-42
CD3 BV510 BioLegend 317332
CD19 BV510 BioLegend 302242
CD56 BV510 BioLegend 318340
viability eF506 eBioscience 65-0866-18
CD40 BV650 BD 740584
PD-L2 BV711 BD 564258
TREM-1 BV786 BD 743743
CD86 BUV737 BD 564428
Treg Panel
Epitope Channel Company Cat. No.
CD39 PerCP-eF710 eBioscience 46-0399-42
FOXP3 PE eBioscience 12-4777-42
CTLA-4 PE-Cy7 eBioscience 25-1529-42
CD127 Alexa700 BioLegend 351344
viability eF506 eBioscience 65-0866-18
CD4 BV605 BD 562658
CD45 BV650 BioLegend 304044
CcD3 BUV395 BD 563546
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Supplementary Figure 1 (online only).

Supplementary Figure 1
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Tumor changes following sitravatinib (day 15) and sitravatinib-nivolumab (surgery) and changes in tumor hypoxia by
FAZA-PET imaging presurgery vs baseline in patients S-001 and S-002. A. A reduction in tumor extension is observed
day 15 and Surgery along with a decrease in hypoxia in the tumor area at surgery vs screening. B. Mixed findings
among the PET evaluation metrics were observed for S-001 (non-classifiable), while S-002 (part of Group 1A) showed
a marked reduction in hypoxia across all evaluated metrics within the tumor by the time of surgery. The evolution
27 C1p1 1SGSyi2y 10 1 KUA 1y SIOK LB{iSytia LOY Mg (dy 20 6DexLa 02yMil-t1-iSul€ y20Y I (1dadg dbhwa ! [LO1yR(KS
left ventricle of the heart (Blood) are reported in PET evaluation metrics of mean SUV, standard deviation (StdDev),

max SUV, tumor max to mean blood SUV ratio (TBRmax), and fractional hypoxic volume (i.e., hypoxic fraction, FHV).
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Supplementary Figure 2 (online only).
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Samples with detectable ctDNA at each timepoint by patient. Black bullet-points equals detectable, while
bullet-points equals not detectable. Orange: 1A = responders to sitravatinib; Blue 1B= responders to
sitravatinib-nivolumab; Red= non-responder 5-009; N/A= non-classifiable S-001. Abbreviations: ctDNA=

circulating tumor DNA; PRE= baseline; D15= day 15; SRG= pre-surgery.
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Supplementary Figure 3 (online only).

SNOW cohort (N = 10)

7N\

Available fresh tumor biopsy at all time-

points (N=9) Available blood sample at all time-points (N=10)

$-009 with no D15 biopsy ¢ —

* Multiplex IHC: N=10* . * ctDNA detectable at baseline (N=7)*
* Tumor FIOW_ Cy_ton:nke#try: N=10 * ctDNA detectable at other timepoint (N=8)**
* Tumor WES: N=10 * cfDNA detectable for analysis (N=10)

* Single-cell analysis: N=5

o S-004, S-006, S-007, S-010 and S-013
*S-009 only baseline and pre-surgery samples available
#5-011 had only baseline sample available for WES.

*S-001 and S-008 with not detectable ctDNA at any timepoint
**5-009 had detectable ctDNA at pre-surgery timepoint.

Consort diagram showing the number of available samples and timepoints for each biomarker analysis.
Abbreviations: IHC= immunohistochemistry; WES= whole exome sequencing; ctDNA= circulating tumor

DNA; cfDNA= cell-free DNA.
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Supplementary Figure 4 (online only)
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Immune correlates by flow cytometry. A) The frequency of tumor-associated macrophages (TAMs; HLA-

DR+CD14+CD11b+) and the expression of inhibitory (PD-L1, PD-L2, B7-H4) and co-stimulatory (CD40,

CD86) markers, and triggering receptor expressed on myeloid cells 1 (TREM-1). The frequency of B)
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monocytes (CD14+CD16-) and C) CD8+ T cells and PD-1 expression on CD8 T cells. Nivolumab treatment
at day 15 reduces detectable PD-1 on CD8+ T cells at surgery (anti-PD-1 antibody is clone EH12.2H7). D)
The frequency of CTLA-4+ and CD39+ regulatory T cells (Tregs; CD4+FOXP3+CD127-). Inconsistent changes
in CTLA-4+ and CD39+ regulatory T cells are observed in group 1A patients, while for patient S-006 we can
observe a reduction at D15 followed by an increase at SRG in S-006. Orange, Group 1A (S-004, S-007,S-

008,5-010, S-013); Blue, Group 1B (S-006); Red, S-009; Black, S-001. Lin = CD3, CD19, CD56.
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Supplementary Figure 5 (online only).
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A. Multiplexing immuno-fluorescence (IF) staining in tumor biopsies at pre-treatment (PRE), day 15 (D15)
and pre-surgery (SRG) using NeoGenomics MultiOmyx™ panels showing changes in T-regulatory cells (T
regs) (CD3+ CD4+ FoxP3+ cells) shown in yellow. Upper images show hematoxylin and eosin staining of
tissue sample. B. Quantitative changes in Tregs at D15 and at SRG vs PRE for each patient detected using
multiplex IHC and scRNA-seq measurements. Orange: 1A = responders to sitravatinib; Blue 1B=
responders to sitravatinib-nivolumab; Black= Unclassifiable. Abbreviations: PRE= baseline; D15= day 15;
SRG= pre-surgery; IHC= immunohistochemistry; scRNA-seg= single-cell RNA sequencing; n/a= not

applicable due to lack of sample.
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Supplementary Figure 6. Oncoprint (online only).
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Oncoprint showing most frequently altered and genes of interest in this cohort.
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Supplementary Figur& (online only). Study Design

Sitravatinib 120 mg is given orally once daily from day 1 urttib&ore surgery or for a maximum period
of 28 days. Nivolumab 240mg is given intravenously on dayrlbne dose only. Surgery is planned
between days 23-30 following study treatment initiation. Sample collectiorpf@rmacodynamic and

pharmacokinetic analyses performed at baseline, prior to day 15 and pre-suf@gtipnal FAZA-PET

performed at baseline and pre-surgery after treatment completion.



