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Fig. S1b
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Fig.S1d
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Fig. S1| Impact of noise and missing values on JNMF output matrices

(a) Relationship between missing and noise parameters and consistency of predefined clusters

on W. The regression model is y,, = 1.01 —0.01a-0.005-0.01¢-0.01m (b) Relationship

between missing and noise parameters m, a and consistency of predefined clusters on H,.

The regression model is y,, = 1.01 — 0.04a + 0.00b + 0.00c-0.02m (c) Relationship between

missing and noise parameters m, b and consistency of predefined clusters on H,. The

regression model is vy, = 1.01 — 0.00a + 0.03b-0.01¢-0.02m (d) Relationship between

missing and noise parameters m,¢ and consistency of predefined clusters on H,. The

regression model is yy, = 1.11 — 0.032-0.025-0.98¢-0.12m
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Fig. S2| Convergence of JNMF objective function
(a) Each gray and black line shows trajectory of the JNMF residuals, computed with the
objective function. (b) The trajectory of best result reached to the smallest objective function

value among the 10 trials.
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Fig. S3| Consensus matrix of the cancer cell line encyclopedia data
This consensus matrix shows reproducibility of ]NMF output W in ten replicate trials. Both
axes show cell lines in a cluster order. Blue components shows perfect grouping as in a cluster

and white shows these cells are assigned in different clusters. Cophenetic correlation coefficient

=0.91.
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Fig. S4| MITF target genes in a co-module (#12)
Upstream analysis in the Ingenuity Pathway Analysis tool detected 47 genes out of 354 genes in
a module (#12) as MITF downstream genes. Solid arrows mean that expression levels of these

47 mRNAs are reported as directly regulated by the transcription factor MITE.
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Fig. S5| Protein-protein interaction networks in a co-module (#12)

Protein-protein interaction analysis in the Ingenuity Pathway Analysis tool detected a
sub-network of melanoma-related transcription factors, MITF, PAX3, SOX8, SOX10, POU3F2,
FOXD3, and LEF1, out of 354 genes in a module (#12). Edges are based on the evidence of

protein-protein interactions between nodes from literature.
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Fig. S6| MITF activation status as the additional biomarker for BRAFi
The illustration describes activation of the BRAF/MITF axis might be a more appropriate

biomarker for predicting the efficacy of a BRAF inhibitor than BRAF mutation alone.
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