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Table S1 Antibodies for analysis of CD4+ T cells and melanoma cells

Name color Company Catalog Number comments
CD152 APC Miltenyi 130-097-682 BNI3
mouse, 1gG2 APC Miltenyi 130-098-850 130-098-850
CD279 PE Miltenyi 130-096-164 PD1.3.1.3
mouse, 1gG2b PE Miltenyi 130-098-875 1S6-11E5.11
CD3 PE-Vio770 Miltenyi 130-098-150 BW264/5
CD274 BVv421 BD Biosciences 563738 MIH1

CD3 PerCP BD Biosciences 340663 SK7

CD4 FITC eBiosciense 11-0049-42 RPA-T4
CD4+ BUV310 BD Biosciences 564652 SK3

FoxP3 APC eBiosciense 17-4777-42 236A/E7
IDO1 Alexa flour R&D IC6030G 700838
Mouse 1gG1 Alexa flour R&D 1C002G 11711
IENG PE-vio770 Miltenyi 130-096-752 45-15
mouse, 1gG1 PE-Vio770 Miltenyi 130-099-062 X-56

Table S2 Characteristics of melanoma cell lines included in this study

Cell lines BRAF NRAS TP53 CDK4 CDKN2A biological source

BE WT + + WT NA Sentinel Lymph Node
SK-mel-2 WT + + NA NA Skin

DFB + WT A WT NA Sentinel Lymph Node
A375 + WT WT NA + Skin

SK-mel-28 + WT + NA + Skin




Table S3 Spearman correlation coefficient analyses on kynurenine pathway-related and T-cell status-
related genes?

IDO1 |1DO2 | TDO2 | KMO | KYNU | CCBL1 | CCBL2 | GOT2 | AADAT | QPRT

CD2 0,87 0,77 |044 [0,64 |0,58 0,11 0,06 -0,23 |-0,26 -0,12
CD3D 084 |0,76 |043 [0,62 |0,55 0,15 0,07 -0,20 |-0,28 -0,08
CD3E 082 0,73 |041 [061 |0,56 0,16 0,03 -0,18 |-0,31 -0,05
CD3G 082 0,71 042 [0,62 0,54 0,06 0,09 -0,24 |-0,23 -0,13
CD8A 086 069 |036 [061 |0,53 0,10 0,04 -0,25 |-0,20 -0,09
SIRPG 084 (0,73 |037 [061 |055 0,16 0,05 -0,19 |-0,31 -0,04
TIGIT 087 10,74 1043 [0,64 |0,56 0,10 0,07 -0,23 |-0,25 -0,11
GZMK 082 071 |044 [062 |0,55 0,09 0,06 -0,25 |-0,23 -0,14
ITK 0,78 |0,71 |046 [0,58 |0,59 0,14 0,09 -0,16 |-0,25 -0,08
SH2D1A 084 |076 |046 [0,65 |0,55 0,08 0,13 -0,28 |-0,19 -0,18
CD247 082 0,76 |044 [0,62 |0,56 0,17 0,06 -0,22 |-0,26 -0,10
PRF1 0,80 0,65 038 |058 0,54 0,15 0,01 -0,19 |-0,25 -0,01
NKG7 083 068 |036 [059 |0,53 0,15 -0,01 -0,19 |-0,24 -0,03
IL2RB 081 0,74 |046 [059 |0,56 0,12 0,00 -0,22 |-0,24 -0,08

SH2D2A 062 |064 |028 [043 |0/48 0,16 -0,04 0,03 |-0,22 0,04
KLRK1 0,77 10,71 (042 [0,60 |0,48 0,12 0,08 -031 |-0,11 -0,17

ZAPT0 0,74 0,73 |041 |05 |0,44 0,19 0,10 -0,19 |-0,26 0,03
CD7 0,80 |0,72 |0,37 [0,58 |0,56 0,20 0,01 -0,17 |-0,28 0,00
CST7 0,72 10,62 0,37 [0,56 |0,60 0,14 -0,02 -0,15 |-0,25 -0,01
LAT 0,57 |063 |040 [045 |0,51 0,23 -0,10 -0,09 |-0,11 -0,11
PYHIN1 0,75 |0,60 (0,32 [057 |0,43 0,05 0,18 -0,32 |-0,25 -0,06
SLA2 0,85 |0,76 0,43 |062 |0,56 0,15 0,06 -0,23 |-0,26 -0,08
STAT4 0,78 |0,78 |052 0,63 |0,52 0,07 0,15 -0,31 |-0,14 -0,20
CD6 0,78 0,74 1042 |057 0,54 0,18 0,00 -0,15 |-0,28 -0,05
CCL5 0,85 |0,68 |038 |061 |0,56 0,13 -0,01 -0,20 |-0,25 -0,03
CD96 0,79 0,72 |042 [061 |0,59 0,11 0,04 -0,26 |-0,17 -0,20
TC2N 0,46 |050 [0,30 |041 0,34 0,04 0,04 -0,20 |-0,06 -0,26
FYN 034 034 |04 [0,18 |0,23 0,01 0,04 001 |-0,18 0,00
LCK 083 |075 |043 [061 |0,57 0,16 0,04 -0,20 |-0,29 -0,07
TCF7 0,30 |042 (0,22 |0,27 |0,32 0,30 -0,14 -0,10 |-0,14 0,02
TOX 0,70 |0,63 |037 [045 |0/42 0,14 0,04 -024 |-0,18 -0,16
1L32 0,80 |0,71 |045 |059 |0,59 0,19 -0,02 -0,15 |-0,27 -0,07
SPOCK2 0,78 0,72 040 |058 ]0,54 0,14 0,01 -0,17 |-0,32 -0,03
SKAP1 055 049 |030 [056 |041 0,13 -0,03 -0,12 |-0,04 -0,17
CD28 0,62 |062 |049 [059 |045 0,06 0,08 -0,29 |-0,17 -0,18
CBLB 0,23 026 032 |028 0,34 -0,02 0,09 -0,16 |-0,05 -0,16

APOBEC3G |0,69 058 |0,35 [0)56 |0,48 0,07 -0,07 -0,23 |-0,04 -0,21
PRDM1 0,72 10,65 |051 [055 |0,57 0,08 0,03 -0,27 |-0,06 -0,23




Table S4 Inflammatory mediators of enzyme activities along the kynurenine pathway 234

Enzyme Abbreviations Inflammatory mediators
Up-regulation | Down-regulation
IDO1 indoleamine 2,3- IFNs, TNF-o05,
dioxygenase 1 IL-1PB8, IFN-
gamma’
IDO2 indoleamine 2,3- IFNs, TNF-o,
dioxygenase 1 IL-1pB, IFN-
gamma
TDO2 tryptophan 2,3- IFNs, TNF-a,
dioxygenase IL-1B, IFN-
gamma
KMO kynurenine 3- IFN-gamma,
monooxygenase IL-1P
KYNU kynureninase IFN-gamma,
IL-1B
KAT kynurenine IL-1beta, IFN-
aminotransferase gamma
3-HAO 3-hydroxy-
anthranilate
ACMSD a-amino-pB- IFN-gamma

carboxymuconate-¢-

semialdehyde
decarboxylase

Table S5 The signature genes associated with the CD4+ T cells and KP metabolites

CDA4 T cell markers

ADA

APC

BCL2

BLM

CCL3

CCR1

CCR2

CCR3

CCR4

CCR5

CCRG6

CCR8

CD1D

CD2

CD27

CD274

CD276

CD28

CD3D

CD3E




CD3G

CD4

CDA40

CD40LG

CD47

CD5

CD7

CD80

CD86

CD8A

CD8B

CSF2

CXCR3

CXCR4

DPP4

EGR1

FOXP3

GATA3

ICAM1

ICOSLG

IFNB1

IFNG

IL10

IL12A

IL12B

IL12RB1

IL12RB2

IL13

IL15

IL17A

IL18

IL18R1

IL18R1

IL1B

IL2

IL23A

IL2RA

IL3

L4

IL4AR

IL5

IL6

IRF4

LAG3

LCK




MAP3KY7

MICB

NCK1

NOD2

PTPRC

RIPK2

RORC

SLC11Al1

SOCs1

STAT3

STAT4

STAT6

TBX21

TGFB1

TLR2

TLR4

TLR6

TLR9

TNFSF14

VAV1
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Figure S1. Concentrations of kynurenine metabolites from culture-derived
supernatant measured by LC-MS/MS. a, Scheme of the kynurenine pathway.
b, TRP. ¢, KYN. d, 3-HK. E, KYNA. f, 3-HA and g, AA. Graphs display
individual data points, and horizontal lines display mean + s.e.m. *P < 0.05 by
independent samples t test (two-sided), n = three biological replicates of
experiments with four different melanoma cell lines.
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Figure S2. a-e, mRNA expression levels of IL2RA,
CTLA4, FoxP3 and PDI in re-purified CD4+ T cells
and IDO-1 in re-purified MCLs analyzed by real-time
PCR and normalized to RPL13A f, functional
assessment of the blocking IDO1 on MLCs cultured
with conditioned medium derived from co-culture
experiment of MLCs and CD4+ CD25- T cells treated
with INCB024360 (10 nM) in different titration (1:1,
1:2, 1:3) for 5 days. PD-L1 expression were
monitored by flow cytometry in MCLs. Graphs show
individual data, and horizontal lines show mean =+
s.e.m. ¥*¥**p < (.0001, ***P < 0.0005, **P < 0.001,
*P <0.05 by independent samples t-test (two-sided),
n = four different melanoma cell lines
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Figure S3. Anti-proliferative assessment of the tryptophan depletion
by tryptophan titration assay.

a, CFSE-labeled CD4 T cells cultured with four different melanoma cell
lines and treated with different doses of the tryptophan (6, 12, 25 and 50
uM) and for 5 days. b, a proliferation of CD4+ T-cells in the presence of
MLCs alone and with the IDO-1 blockade. CD4+ T cell proliferation
observed by flow cytometry. Graphs show individual data, and horizontal
lines show mean + s.e.m.

c-f, KYN, KYNA, 3HK and AA production by MCLs treated with IFNy
(50ng) and TNFa (10ng). g-h,IDO1 and KMO expression by MCLs treated
with IFNy (50ng) analyzed by real-time PCR and normalized to RPL13A.
Graphs show individual data, and horizontal lines show mean + s.e.m. *P
< 0.05 by independent samples t test (two-sided), n = four different
melanoma cell lines.
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Figure S4. Gene expression data SKCM, TCGA were analyzed through pairwise
comparisons .The matrices of scatterplots indicate the correlation of each comparison. a,
Pearson correlation of CD4+ expression with IFNy, CTLA4, IDO1, Foxp3 and CD274
(red indicates T-cell-signature high, blue indicates T-cell-signature low). b, Pearson
correlation of IDO1 expression with IFNy, TNFa, TGFp, IL-6, IL-10 and CD274 (PD-
L1) (red indicates T-cell-signature high, blue indicates T-cell-signature low).
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Figure SS5. Mycoplasma PCR Detection performed by
LookOut Mycoplasma PCR Detection kit, Sigma Aldrich,
MPO0035. Lane M, amplicon size marker. Bands of 250
bpare characteristic of Mycoplasma, lane 1, negative
control; Lanes 2 ,3,4 and5 are BE, DFB, A375 and Skmel-
28 cell lines; Lane 6, positive control.



Figure S6. The corresponding image from immunoblotting. a, BRAF
over expression (BRAF) b, BRAF over expression (actin)
The images are not cropped or adjusted in any manner. The exposure
time for the figure is three seconds for BRAF and B-actin.



