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Supplementary Table 1. Demographic and clinical characteristics of patients in the study. There were 8
total cases selected 4 responding; 4 non-responding as determined by irRECIST. There were 4 females and 4
males. The age range was 31-92.

Supplementary Figure 1. Responding tumors show increased T-cells along the invasive tumor margin
prior to treatment. (a, c) Average invasive margin CD8" and CD3" cell counts across 10 fields at 20x
objective. Each dot represents one field count. (b, d) Average intratumoral CD8" and CD3" cell counts across
10 fields at 20x objective. Each dot represents one field count. Error bars denote the maximum and minimum
values; horizontal bars denote the mean (responding N=4, non-responding N=4).

Supplementary Figure 2. Non-metric multidimensional scaling (NMS) ordination of responding and non-
responding tumor protein profiles. Patients (triangles) clearly clustered into groups by response status using
protein abundance data (R=responding; NR=non-responding). NMS representing 8 patients and all 4,318
protein abundance values produced a two-dimensional ordination with a final stress of 0.0598. Significance of
this ordination was tested by performing the same analysis using randomly arranged data 250 times (Monte
Carlo test). The proportion (p) of randomized runs with final stress less than or equal to the observed stress
was p=0.0398, indicating the likelihood of achieving this small a stress due to chance alone was less than 4%.
The ordination outperforming the randomization test, despite the small number of rows is evidence of strong
structure within these data.

Supplementary Figure 3. Ingenuity Pathway Analysis of differentially regulated proteins between responding
and non-responding tumors. Threshold significance was set at 0.05 (1.3 on —log scale).

Supplementary Figure 4. Histone H3. Quantitative analysis of histone peptide intensities in responding
tumors relative to non-responding tumors. Standard error was calculated for the specific peptide in the
biological replicate samples as displayed in the chart. N=4 for responding and non-responding tumors
(*p=0.019).

Supplementary Figure 5. Histone H4. Quantitative analysis of histone peptide intensities in responding
tumors relative to non-responding tumors. Standard error was calculated for the specific peptide in the
biological replicate samples as displayed in the chart. N=4 for responding and non-responding tumors
(*p<0.05).

Supplementary Figure 6. Histone H2A and H2B. Quantitative analysis of histone peptide intensities in
responding tumors relative to non-responding tumors. Standard error was calculated for the specific peptide in
the biological replicate samples as displayed in the chart. N=4 for responding and non-responding tumors
(*p<0.05).

Supplementary Figure 7. Full scans SDS-PAGE gels and immunoblots. (a) Figure 1la SDS-PAGE gels of
protein lysates from tissue biopsies. (b) Figure 4b full immunoblots of H3K27me3 and Histone H3.

Supplementary Table 2. List of 106 proteins with p<0.05 and log2 fold change >2. Arranged by NMS axis 1 r
value.



Responding Non-responding

Variable R1 R2 R3 R4 NR1 NR2 NR3 NR4
Sex Female Male Male Female Male Male Female Female
Age 46 78 78 86 72 31 92 68
Location of metatsatic melanoma  lymph node skin (leg) lung liver lung small intestine colon skin (foot)
Tumor wlume (cm°) 3.6 4.1 21.6 12 7.4 1.4 2.5 48
BRAF Mutation No Yes Yes No Yes Yes No Yes
Primary Treatment iplumumab  combination®  combination® pembrolizumab ipilimumab ipilimumab ipilimumab ipilimumab
Secondary Treatment - - - - BRAF inhibitor BRAF inhibitor pembrolizumab pembrolizumab
Third Treatment - - - - nivolumab combination®
Discontinuation due to toxcity Yes
LDH normal normal normal normal normal elevated normal normal
Ovwerall Sunival-months? 15 alive, CR® alive, CR® alive, CR® 18 22 26 17

Notes:

1 Combination of ipilimumab plus nivolumab.
2 Overall sunival was calculated from date of metastatic disease to the date of death or censoring of data.
3 Complete Response, as of 12/14/2016.

Source: UAMS Hospital

Supplementary Table 1. Demographic and clinical characteristics of patients in the study. There
were 8 total cases selected 4 responding; 4 non-responding as determined by irRECIST. There were 4
females and 4 males. The age range was 31-92.
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Supplementary Figure 1. Responding tumors show increased T-cells along the invasive tumor margin
prior to treatment. (a, c) Average invasive margin CD8" and CD3" cell counts across 10 fields at 20x
objective. Each dot represents one field count. (b, d) Average intratumoral CD8" and CD3" cell counts across
10 fields at 20x objective. Each dot represents one field count. Tumor cross sections were sized matched for
comparison. Error bars denote the maximum and minimum values; horizontal bars denote the mean
(responding N=4, non-responding N=4).
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Supplementary Figure 2. Non-metric multidimensional scaling (NMS) ordination of responding and non-
responding tumor protein profiles. Patients (triangles) clearly clustered into groups by response status using
protein abundance data (R=responding; NR=non-responding). NMS representing 8 patients and all 4,318
protein abundance values produced a two-dimensional ordination with a final stress of 0.0598. Significance of
this ordination was tested by analyzing the same analysis using randomly arranged data 250 times (Monte
Carlo test). The proportion (p) of randomized runs with final stress less than or equal to the observed stress
was p=0.0398, indicating the likelihood of achieving this small a stress due to chance alone was less than 4%.
The ordination outperforming the randomization test, despite the small number of rows is evidence of strong
structure within these data.



-log (p-value)

Category
0 1 2 3 4 5 6 7 8

Cell-To-Cell Signaling and Interaction |
Hematological System Development and Function s —
Inflammatory Response | ——
Connective Tissue Disorders |
Inflammatory Disease  |———————
Organismal Injury and Abnormalities |
Skeletal and Muscular Disorders
Cell Death and Survival |
Antimicrobial Response | —
Infectious Diseases
Tissue Morphology | m——
Dermatological Diseases and Conditions
Immunological Disease
Tissue Development
Cellular Movement e —
Immune Cell Trafficking —
Digestive System Development and Function s ——
Gastrointestinal Disease | ———
Organ Morphology —
Organismal Development p—
Cellular Development e —
Cellular Growth and Proliferation s —
Cellular Function and Maintenance p —
Cancer
Reproductive System Disease pu—
Organismal Functions —
Cellular Assembly and Organization | ——————
Hereditary Disorder p—
Cell Morphology n—
Renal and Urological System Development and Function pm—
Nervous System Development and Function p—
Renal and Urological Disease m—
Hepatic System Disease m—"5—""
Skeletal and Muscular System Development and Function p—
Connective Tissue Development and Function p—"—
Cardiovascular Disease m—
Organ Development p—
Cardiovascular System Development and Function p——"
Neurological Disease pu—"5——
Lipid Metabolism e —
Molecular Transport p——
Small Molecule Biochemistry p—
Psychological Disorders p—"—
Tumor Morphology m—
Cellular Compromise p—
Gene Expression p—m
Protein Synthesis p—
Developmental Disorder p—
Free Radical Scavenging m——
Endocrine System Disorders p——
Humoral Immune Response p—"5""—
Embryonic Development p—
Organismal Survival p———
Hematological Disease y——5—
Ophthalmic Disease p—"———
Metabolic Disease NEG_—_—_—_—
RNA Damage and Repair ES————
Behavior NE——
Hepatic System Development and Function NEEG—_—————
Respiratory Disease NEG—_—_————
Respiratory System Development and Function ESS——
Amino Acid Metabolism E——
Auditory Disease NEG_—_—_u
Carbohydrate Metabolism EE———
Cell Cycle NEG—G—_—
Cell Signaling NEG—_—_——
Cell-mediated Immune Response E———
DNA Replication, Recombination, and Repair E——
Drug Metabolism E—
Hair and Skin Development and Function EE———
Hematopoiesis NEG_—_—
Hypersensitivity Response ———
Lymphoid Tissue Structure and Development E———
Nucleic Acid Metabolism E———
Nutritional Disease NEG_—_—_—_—
Protein Trafficking NECG_——_——
Reproductive System Development and Function E——
Visual System Development and Function ES——
Vitamin and Mineral Metabolism E——

Supplementary Figure 3. Ingenuity Pathway Analysis of differentially regulated proteins between responding
and non-responding tumors. Threshold significance was set at 0.05 (1.3 on —log scale).



100 H3KS H3K14 H3K14
1 100
1004
-
W Nen-responder
Wl Non-responder Wl MNon-responder Responder
_ 751 Responder 75 Responder
@ o _ 754
> > [
@ ] >
- ] 3
o | o
z 50 T 2 50 £ 50 T
© & s
= s ©
] > 2
o T 14 '
251 T 25 254
0 T - o0
H3K9 H3K8me H3K9me2 H3K9Ime3 H3K14 H3K14me H3K14 H3K14ac
100 H3K18 H3K23 H3K27
100 — L
— gon-responder W@ Non-responder B Non-responder
esponder
75 -I— Responder Responder
= _ 75 _ 75
3 2 2
| [ o T
S 50 r 2 *
2 2 s0 2 s0 _—
ko 2 2
2 i S 3
& i
25
25 25 _l_ T
0 _ . !
H3K18 H3K18me H3K18me2 0 s 0 i i E
H3K23 HiKz3me H3K27  H3K27Tme H3K27Tme2 H3K27me3
H3K36 H3K37 H3K56
100 1004 100
BB Non-responder W@ Non-responder
Responder GO
5 75 _ 754 - . - 75
> @ jon-responder ]
% E T Responder E T
> [
£ £ 504 z 50 T
g £ 2
] (14
254 25
T T
H3K36  H3K36me H3K36me2 H3K36me3 0 i 0 . .
H3K37 HIK3Tme  H3K3Tme2 HaKse HKS6me
H3K79 H3K122
100 1004
@ Non-responder 8 Non-responder
Responder Responder
_ 75 s I
@ >
> -l- @
s )
o
2 s0 2 50
=1 <
= =
— @
& I - 25 !
25 T |
i 0- ' y J-_'
H3K122 H3K122me H3K122me2

H3K79 H3K79me H3K79me2

Supplementary Figure 4. Histone H3. Quantitative analysis of histone peptide intensities in responding
tumors relative to non-responding tumors. Standard error was calculated for the specific peptide in the
biological replicate samples as displayed in the chart. N=4 for responding and non-responding tumors
(*p=0.019).
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Supplementary Figure 5. Histone H4. Quantitative analysis of histone peptide intensities in responding
tumors relative to non-responding tumors. Standard error was calculated for the specific peptide in the
biological replicate samples as displayed in the chart. N=4 for responding and non-responding tumors

(*p<0.05).
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Supplementary Figure 6. Histone H2A and H2B. Quantitative
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analysis of histone peptide intensities in

responding tumors relative to non-responding tumors. Standard error was calculated for the specific peptide in
the biological replicate samples as displayed in the chart. N=4 for responding and non-responding tumors

(*p<0.05).
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Supplementary Figure 7. Full scans of SDS-PAGE gels and immunoblots. (a,b) Figure 1a SDS-PAGE gels of
protein lysates from tissue biopsies. (b) Figure 4b full immunoblots of H3K27me3 and Histone H3.




JIKPP4
Q71013,Q16695
075884, ADA0BTWYQS5
QBNCS56,HOYIB7
P26799, K7EKLI
FBVVS56,FBW022
QUBRF 8

Q99720,Q5T 101
ADAGAOMS70

Q9BQI0,Q5JUP3

043240,MOR132

ADAOCADH38,A0A0G2JP91

ADAO75B788

P01833

P04003

PB3172,Q5VTU3

QIHIPT

075131,A0A087WYQ3

P48061

HOYF29,Q6P1X6

HOYGR4;HOYG 54.Q9Y3B8,F5GYGS
27

P02776,P10720
P27169,FBWF42

P11717,54R328

POB603, ADAODISG 88
P31025,Q5VSP4
QOBK74,MORIM7

QS8FFO

PBa157

QINYMO HTBXT?
ADAOBTWY73,Q16378
000151

Qo6C86
VOHWT75,A0A087WSVE
Q58JF2,03KT68,Q86XC5J3KTD1
Q15746,06R9C2
QOHBKA,BADKT7
ADAQB7XO0P7,Q99935
QOUMS4, AOAOAOMRMS
075556

C9JPQ9.COIU00
QIBNTO,FBWCZ3,B82299
P39748,13L3E9,FSH1Y3
QO3077,Q7L7L0,P04908
060220

P51911,B7Z7E1

PBB431

005068

P52435 A0A0B4J2F 8
095994 B5MCO7,COJIE2HTCIZI
P09497, DBRID 1, HOYIQH
ADADAOMTH3,Q13418
QIBZK3

P61626,F 8VV32,A0A0B4J259
P02794,G3V192

HIBPR2

POBBIT, ADADG2JPAB
E9PID8,P33240
ADAOBAJ2A0,QOUHJIE
Q9GZZ8,FBWOV3I HOYI00
Q15628

PODJ93
ADAOB7X130,A0A0B4J1T9

B822Q0O,PO6ASA

Qeuwre

Q15080,A0A0G2JR51,B0QY04
9

ADA0BTWU03
QoBwW72
Q5SRE7.G5E9M0
P30453,P30457,P30450
POO747,Q5TEHS
P02461H7CA35
QB6522,G3VAC3,G3V2HT
T

000479

PO4114

PO5114,F222W6
FBWAES,QoBY44

ETENLO

QU6K17.E9PLIO

P480S9

HIBZJ3

QeTDY2

ADAOBAJ1Z4

Q14444 EIPLAD

P23511

PO74TS

P16220,E9PAR2

Q02608 ESRFJ0ETERWT FB5220
ADAOCADGZ9,014773 ETEV34
QINVH1,B1AK20,Q5THE1
QsTCU3

Q9HODE

Supplementary Table 2. List of 106 proteins with p<0.05 and log2 fold change >2. Arranged by NMS

axis 1 r value.

Protein names
Cadherin-1.E-Cadherin
Reticulon-3
Probable serine carboxypeptidase CPVL
Transmembrane 9 superfamily member 2
Colled-coll-helix-domain-containing protein &
Protein FAM8A1
N-acatyigalactosamine kinase
Luc7-ke protein 3
Histone H3 2;Histone H3 1t
Putative hydrolase RBBPO
LEM domain-containing protein 2
Granulins Acrogranin,Paragranulin
Totraspanin,CDE3 antigen
Serine/threonine-protein phosphatase CPPED1
Sigma non-opioid intracellular receptor 1
Myeloid differentiation primary response protein MyD88
Allograft inflammatory factor 1-like
Kallikrein-10
Protein IGHV5-51
Protein IGHV30R16-12
Polymeric immunoglobulin receplor
CAb-binding protein alpha chain
Dynein light chain Tctex-type 1
Golgi resident protein GCPE0
Copine-3
Stromal cell-derived factor 1
UPF0598 protein CBorf82
Oligoribonucloasa, mitochondrial
Protein PRRC1
Platolot factor 4, CXCL4
Serum paraoxonase/arylesterase 1
608 ribosomal protein L30a-like
Cation

Complament factor H

Lipocalin-1

Microtubule-associated protein 18

Putative heat shock protein HSP 90-beta 4

Matrix-ramodeling-associated protein 7

BET1-hkeo protein

Proline-rich protein 4

PDZ and LIM domain protein 1

m7GpppX diphosphatase

Nucleobindin-2;Nesfatin-1

Transmembrane protein 97

Myosin light chain kinase

Optic atrophy 3 protein

Proline-rich protein 1,0piorphin

Unconventional myosin-Vi

Mammaglobin-B

Fibrinogen gamma chain

Colled-coll domain-containing protein 115

Flap endonucloase 1

H2A typo 1-CIH2A typa 3; H2A type 1-B/E
import inner

Catponin-1,Calponin

Histone H3.1

Secretoglobin family 10 member 1

DNA-directed RNA polymerase |l subunt RPB11-a

Anterior gradient protein 2 homolog

Clathrin kght chain B

Integrin-inked protein kinase

Putative nascent polypeptide-associated complex subunit

Lysozyme C Lysozyme

Forritin hoavy chain,Ferritin heavy chain, N-ferminally processed Ferritin

Nuclooside diphosphate kinase
Alpha-2-antiplasmin

Cleavage stimulation factor subunit 2
Sedoheptulokinase

Extracelluler glycoprotein lacritin

Tumor necrosis factor receptor type 1-associated DEATH domain protein

Small intogral membrano prolein 13
Ig kappa chain C region

Keratin, type | cytoskelotal 19
Prothymosin alpha

Ubiquinok-cylochrome-c reductase complox assembly factor 3

Noutrophil cylosol factor 4
1

Hetarogenaous nucloar ribonuckeoprotein D-ike

HIG1 domain family member 2A, mitochondrial
Phytanoyl-CoA dioxygenase domain-containing protein 1
HLA class | histocompatibility antigen, A-34 alpha chain
Plasminogen Plasmin heavy chain A

Coflagon alpha-1(111) chain

Trafficking protein particle complex subunit 68
Caimodulin-ike protein 5

High mobilty group nucleosome-binding domain-containing protein 4

Apolipoprotein B-100 Apolipoprotein B-48
Non-histone chromosomal protein HMG-14
Eukaryotic translation initiation factor 2A
Colagen alpha-3

Transcription factor BTF3 homolog 4. Transcription factor BTF3
LIM and senescent cell antigen-like-containing domain protein 1

Protein disulfida-somorase A3
RB1-inducible coled-coll protein 1

Protein IGKV1-17

Caprin-1

Nucloar transcription factor Y subunit alpha
Trypsin-2

Cyclic AMP-dependent transcription factor ATF-1
Dedicator of cytokinesis protein 2
Tripoptidyl-peptidase 1

DnaJ homolog subfemily C member 11
Tropomyosin beta chain

5-3 exoribonuclease 2

subunit Timé A

Gene names
COH1
RTN3
CPVL
TMISF2
CHCHDS
FAMBA1T
GALK2
Lerns
HIST2HIA HISTIH3
RBBPY

LEMD2
GRN
€083
CPPED1
SIGMAR 1
MYD88
AIFIL
KLK10
IGHV5-51
IGHV3OR16-12
PIGR

CABPA

NME3
SERPINF2
CSTF2
LACRT
TRPV1,SHPK
SMIM13
TRADD

IGKC

HNMT

ACTGY

COL6A3
BTF3LA
LIMS1
PDIA3
RBICCY
1GKV1-17
CAPRIN1
PR8S2

NFYA
CREB1,CREMATF1
DOCK2

™e
DNAJC1Y
M2

XRN2

NMS Axis 1
0.

NMS Axis 2
0076

Ttest
0.00500
0.00795
0.00817

0.00827
0.04476

004672

-5.453

<1218
4285
-4.052
2490
-3.285
-4.249
+3.402
5132
4725
2594
5741

213
2222
~2.839
2473
5558



