Supplementary Materials
Immunometabolic network interactions of the kynurenine pathway in metastatic
cutaneous melanoma
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Supplemental Fig. S2. Associations between kynurenine pathway related gene
expression and melanoma.(A), KMO, KATs (CCBL1, CCBL2, GOT2 and AADAT)
and KYNU related RNA and protein expression in different normal tissues (Fantom5
project) Data from The Human Protein Atlas portal show CCBL1and CCBL2 expression
is higher in normal skin tissues compared to KMO, KYNU, GOT2 and AADAT. Image
available from proteinatlas.org. (B), KMO, KATs (CCBL1, CCBL2, GOT2 and
AADAT) and KYNU related protein expression in different cancers. The cancer types
are color-coded according to which type of organ the cancer originates from. For each
cancer, plot shows the fraction of patients (maximum 12 patients) with high and medium
protein expression level and white bar indicates the low or not identified protein
expression results. Data from The Human Protein Atlas portal show CCBL1 (7 of 9
patients show high/medium expression), CCBL2 (12 of 12 patients show high/medium
expression) and GOT2 CCBL2 (9 of 12 patients show high/medium expression)
expression is more prevalent in melanoma compared to KMO, KYNU, HAAO and
AADAT and the differences in the expression frequency are significant. Numbers
correspond to a cancer type :1; Breast cancer, 2; Carcinoid,3; Cervical cancer, 4;
Colorectal cancer, 5; Endometrial cancer, 6; Glioma, 7; Head and neck cancer, 8; Liver
cancer, 9; Lung cancer, 10; Lymphoma, 11; Melanoma, 12; Ovarian cancer, 13;
Pancreatic cancer, 14; Prostate cancer, 15; Renal cancer, 16; Skin cancer, 17; Stomach
cancer, 18; Testis cancer, 19; Thyroid cancer, 20; Urothelial cancer. (C), KMO, KATs
(CCBL1, CCBL2, GOT2 and AADAT) and KYNU related protein expression in
melanoma patients vs. healthy controls. All proteins in The Human Protein Atlas labeled
with immunofluorescence at the single cell level. The protein expression score is a score
assigned manually by annotators
(https://www.proteinatlas.org/about/assays+annotation#ihk) and for all issue samples,
mRNA sequencing was done on Illumina HiSeq2000 and 2500, additional information is
found here: https://www.proteinatlas.org/about/assays+annotation#rna).
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Supplemental Fig. S3. PCA models for unsupervised clustering of healthy control and CMM
patient (pre and during treatment)

Principal component analysis of plasma samples from healthy control subjects and CMM patients.
(A), this scatter plot shows the first two components explain 80% of the total variance. (B), shows
the first (x-axis) versus the second (y-axis) principal component. Samples of healthy individuals are
indicated by grey, melanoma samples before treatment by red and CMM patients after treatment by
black dots. These three groups can be clearly separated, there were no visible separation of age and
gender among samples (C-D).
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Supplemental Fig. S4. (A), Degree distribution in kynurenine pathway-
biomarker networks in PRE and TRM CMM patients. (B), Cumulative degree
distribution in biomarker networks PRE and TRM CMM patient. The black
(TRM network) and gray lines (PRE-TRM CMM network) indicate the degree
values
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Supplemental Fig. S5. Pattern of CMM plasma protein and anthranilic acid PRE-
and TRM groups.

(A), RRE and (B), TRM CMM patients network of highly connected markers?. Nodes
represents a molecular feature, and an edge specifies a statistically significant Spearman
correlation between two markers (hodes).

aHighly- connected biomarkers which were at or above the 80th percentile of the degree
distribution in the CMM



Supplemental Fig. S6.

Box plots showing the KPMs ratio in healthy individuals compared with CMM patients, (*, p<
.05,**, p<.005; Corrected P-Values (Tukey's multiple comparisons test).
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Supplemental Fig. S7. Correlation networks of Immuno-oncology related protein markers
and KPMs in CMM plasma samples

(A), Correlation networks between all PRE and (B), TRM CMM patients network on PEA
measurement and KPMs, alone. Nodes represents a molecular feature, and an edge specifies a
statistically significant Spearman correlation between two markers (nodes).
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* ‘ i 0.0061 Supplemental Fig. S9. BRAF-mutant CMM shows distinct kynurenine pathway profile
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Supplemental Fig. S10 Mycoplasma PCR Detection
performed by LookOut Mycoplasma PCR Detection Kit,
Sigma Aldrich, MP0035. Lane M, amplicon size marker.
Bands of 250 bpare characteristic of Mycoplasma, lane 1,
negative control; Lanes 2 and 3 are A375 and A375R and
cell lines; Lane 6, positive control.



