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Figure 3. Genetic and non-genetic determinants of the tran-
scriptional programs
(A) RNA and DNA CNV analysis. RNA-CNVs were inferred from 
the single-cell RNA-Seq data. Red and blue indicate chromo-
somal additions and deletions, respectively. Two clones (clus-
ters) were identified. Inferred CNVs were globally validated by 
whole genome sequencing copy number analysis (lower bar). 
(B) The locations of the cells of each clone (cluster), identified in 
(A), are mapped onto the PCA of cancer cells (shown in Fig. 2C).
C) Schematic of two zebrafish melanoma cell lines cultured both 
in vitro and in vivo.
D) Projection of the expression of the cells represented in (C) 
onto the PCA shown in Figure 1C.
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Figure 4. The natural history of clonal gene expression during tumor pro-
gression 
(A) Four tumor biopsies were collected in one-week intervals from the same 
individual fish and each processed using scRNA-Seq, as described in Fig. 1A.
(B) PCA of the cancer cells, with biopsy time-point indicated by color. The inset 
shows the distribution of the inferred clone frequency over the biopsies.  
(C-D) For the indicated KEGG pathways, the mean and standard error of the 
normalized expression across all cells of the indicated clone are shown. 
(E) For the indicated KEGG pathways, the normalized mean expression is 
shown across the two clones over the four time-points. On the right, the P-val-
ues of the enrichment of expression of the genes between in vitro and in vivo 
culture are shown.
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Figure 5. Archetype frequency is correlated with clinical prognosis
(A) Archetype frequencies in each of 472 bulk tumor from the TCGA Skin Cutaneous Melanoma project. Decon-
volution was performed using expression of markers defined in Figure 2 (top panel). Samples were divided to 
four groups based on their archetype frequencies (lower panel).
(B) PCA of the bulk TCGA RNA-Seq data. Color indicates relative expression of Archetype 1 and 2 markers.
(C) Survival analysis of individuals with tumors high in archetype 1 (group 2) relative to those with tumors high 
in archetype 2 (group 3). Individuals with tumors high in Archetype 1 (group 2) showed a significantly worse 
prognosis compared to group 3 individuals (Kaplan-Meier estimate, P = 0.0372).

Bulk RNA-Seq TCGA-SKCM

41 2 3

.CC-BY-NC-ND 4.0 International licensea
certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under 

The copyright holder for this preprint (which was notthis version posted August 22, 2018. ; https://doi.org/10.1101/396622doi: bioRxiv preprint 

https://doi.org/10.1101/396622
http://creativecommons.org/licenses/by-nc-nd/4.0/


Stress Archetype SignatureJUN expression

-2

1.5

Norm.
Exp.

-1.5

2

Norm.
Exp.

P
an

cr
ea

tic
 D

uc
ta

l 
A

de
no

ca
rc

in
om

a

-2

0.5

Norm.
Exp.

-2.5

0.5

Norm.
Exp.

Tr
ip

le
 N

eg
at

iv
e

B
re

as
t C

an
ce

r

A

B

Figure 6.  The stress archetype (archetype 3) is conserved across PDAC and TNBC 
tumors. 
(A) PCA on cancer cells from a single PDAC tumor (Moncada et al., 2018). Color indicates 
normalized expression levels of JUN (left panel) and expression of the stress archetype signa-
ture (right panel). 
(B) same as (A) for cells from a single TNBC tumor (C. Kim et al., 2018).
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