Supplementary Figures S1-S3
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Supplementary Figure S1. Pathway enrichment analysis of cellular stress and adhesion-
related genes upon neddylation inhibition in lung cancer cells (A) Heat map representing
the RNA-seqg-based expression levels of the total 41451 transcripts (x-axis: samples of 0.25
uM and 0.5 uM MNL at 8 h, 0.25 uM and 0.5 uM MNL at 24 h, and DMSO, n = 6; in red:
upregulation, in blue: downregulation). (B) Protein-protein interaction network (from
STRING) of corresponding protein-coding upregulated genes in 1A. (C) Correlogram
showing the correlation score matrix (FPKM values, Kendall correlation coefficient) across
RNA-seq data of lung A549 cancer cells treated with MLN4924. (D) Over-representation
analysis (ORA) from Panther signaling pathways of overlapping upregulated (FC>3) genes
in 1A. (E) Gene Set Enrichment Analysis (GSEA) from Wikipathway signaling pathways of
overlapping downregulated (FC0.5) genes in 1C. (F) Gene Set Enrichment Analysis (GSEA)
using the fold change of genes inside the cellular response to stress, cell-cell communication,
cell cycle, and PI3K-Akt pathways. FDR, False discovery rate.

229112 Seeon Sy crome
MECP2 i sssocated roftt syndrame

mean Logy(ncRNAs)

A B C Top 20 upregulated ncRNAs (8 h) and
&2 As‘:’go"e';”-gogq ZS;xA%) stemness mMRNASs correlation
Tosen codng £ 22- P=0.151 (ns)
3 ]
s
3 821 *0.5 M 24h 2
o> g £ +0.5 M 24h 1
2 ® —— 0.25 ;M 8h 2
B . ] 2 2204 so2spmMzmm2 o e
a ™ 025 y Zan+ -
P & 194 0.25 uM 8h 1 '&h«lﬂhz
21 3 0.5 M 8h 1
—
. £ . .
00 05 10
T mean Log;o(NcRNAS)
10 5 0 5 10
z 3 Top 20 upreguiated ncRNAS (24 h) and
= s D Log,(FC) stemness MRNAs correlation
4 g £ 224 P < 0,000 **
> § EFOR50S FOR>0S =
< 2 Down IncRNA target protein genes (8h) E 214 <20 IMINZ
] 8 — s s
§ 3 % EXRNAmochanes of 9:50n 0 BEgoness ® = 20 4028 uzin 2
c 323 ooxs ° e * %025 M 240 1
$ 2 < Gastrc aid procucsion 20 A
g g S ATR s = [) g 0.5 M 8h 1
€
s § gi Ret syncrome causing geoss, z 18 - . r \
= gg Exercise-nduced ot -eguizacn 02 04 06 08 10
o c
a g
5 g
g g
o

| A S

Down miRNA target protein genes (8h) Top 20 downreguiated ncRNAs (24 h) and
Neokew wddcion stemness MRNAS correlation
¢ Hodgetog signaking pathea; @ =~
32 Gastrc ocid secretion § 22 P=0.180 (ns)
GABASE synapse
U3 wpion sssecacn ;
= Aidosternn syes:s and secuton 21 0.5 M 24h 2
gg RENOGI08 S nabroxd sgnaing E «0.5 uM 24h 1
3 Crolinergc symopse LT o n2 ©0.25 M 8h 2
Ly - s | & A
Celoe @ — % 0.25 yM 8h 1 . *0.5 M 8h 2
A % £ 19905 men1
]
g — T
| — 06 05 -04 03 -02 01 00

mean Log,¢(ncRNAs)

Supplementary Figure S2. Differential ncRNA expression response upon treatment with
neddylation inhibitor (A) Pearson correlation analysis was performed to evaluate the
strength of the relationship between the expression of the top 20 up- and down-regulated
ncRNAs and mRNAs coding for stemness-EMT proteins in A549 cells under MNL4924
treatment at both 8h and 24h. (B) Differentially expressed mRNA genes in A549 cells treated
with MLN4924 compared to untreated cells. (C) Heatmaps of the top 50 upregulated
mRNAs (in MNL4924 treatment) and the top 50 downregulated mRNAs (in PCIGR cells)
compared with their respective control conditions using FPKM values. (D) Over-
representation analysis (ORA) of corresponding mRNA targets of upregulated miRNAs
(KEGQG) and upregulated IncRNAs (Wikipathway) in A549 MNL4924-treated cells at 8h.
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Supplementary Figure S3. The gene-expression profiles from tumorigenic

chemosensitive and parental lung cancer cells. (A) Correlogram showing the correlation
score matrix (FPKM values, Spearman/Kendall correlation coefficient) across RNA-seq data
of PCI9GR and their parental cells, both treated with apatinib. (B) Selected stemness-EMT
target genes in PCI9GR compared to the mean FPKM values in parental cells, and in both
treated with Apatinib. Bar plots presenting data as means; error bars, s.em. (n=3
biologically independent experiments); asterisks, P-values after One-way ANOVA, post hoc
Dunnet: **P<0.001; *P<0.01; *P<0.05. (C) Correlograms showing the correlation score
matrix (FPKM values, Spearman/Kendall correlation coefficient) across RNA-seq data of
PCI9GR and parental cells (upper), and RNA-seq across RNA-seq data of lung A549 cancer
cells treated with MLN4924 (down). (D) Volcano plot for differentially expressed mRNAs
(pink), sncRNAs (blue), and IncRNAs (green) between PCIGR and parental cells. (E) Gene
Set Enrichment Analysis (GSEA) of the upregulated transcripts in PCIGR, with
complementary expression in upon MNL4924 treatmen. FDR, False discovery rate; FPKM,
Fragments Per Kilobase per Million mapped fragments.



