SARS-CoV-2 nucleocapsid protein interaction with YBX1 displays oncolytic properties through PKM mRNA destabilization 
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Fig. S1 SARS-CoV-2 inhibits colon and kidney tumor cell growth through the N-terminal (NTD) and the C-terminal domain (CTD) of SARS-CoV-2 N protein
A. The expression of GFP in SARS-CoV-2 GFP/ΔN virus infected cells.
B. CCK8 assay showed cell growth rate in control or SARS-CoV-2 N protein expressed cells.
C. Immunoblot showed the expression of SARS-CoV-2 N protein expression in indicated cell lines.

D. Colony formation in control or SARS-CoV-2 N protein expressed cells. Paired t test was used. 
E. A diagram illustrates a series of SARS-CoV-2 N mutants. 
[image: image2.png]M 5uTR
M cps

[ |
M 5uTR
M cDbs

HCT116-Flag-N
Flag-RIP

7860-Flag-N
Flag-RIP

Renal cell carcinoma

p53 signaling pathway
Hedgehog signaling pathway
Cell cycle

Pancreatic cancer
Nucleocytoplasmic transport
Colorectal cancer

Hippo signaling pathway
AMPK signaling pathway
mTOR signaling pathway

Apoptosis

HCT116-Flag-N
YBX1-RIP

7860-Flag-N
YBX1-RIP

Enrichment Factor

HCT116-Flag-N . 7860-Flag-N
Flag-RIP motit_sedllg.c Flag-RIP motif L xbTrs
0.020 T T T T T T T T T 0.0501T T T T T —T
0.018 1 0.045¢
0.016 T 0.040t1
>
= 0.014T 2 0.0351
Soon2t % 0.030f
Qo
o 0.010T <9 0.025f
O | e
0.008 o 0.0201
0.006 T 0.0151
0.004 T 0.0101
0.002 T [STREME-1 1-RGYGYRGTGGCDC p=3.5¢-5 M| 0.005¢ |sox18_secondary UP00064_2 p=1.3e-10
0000 ™50 0 40 =20 0 20 40 60 80 0.000== 20 0 0 0 2 30
Position of Best Site in Sequence Position of Best Site in Sequence
HCT116-Flag-N 7860-Flag-N
Flag-RIP Flag-RIP
[ p53 signaling pathway (]
0 Central carbon metabolism in cancer (]
R Hedgehog signaling pathway o | -log10Pvalue
8
-log10Pvalue Colorectal cancer [] 7
6
. 5 Renal cell carcinoma (] 5
4 4
0 3 Cell cycle [}
0 Count Number Wnt signaling pathway [} gotflrgoNumber
0 3 gg MAPK signaling pathway 0 @ 150
. @ 380 Rap1 signaling pathway 0 : igg
Ras signaling pathway (] . 300
0
Hippo signaling pathway [}
Apoptosis [
0 Human papillomavirus infection .
13 14 1.5 1.100 1.125 1.150 1.175
Enrichment Factor Enrichment Factor
E
HCT116-Flag-N 7860-Flag-N )
YBX1-RIP motif 1081l . . YBX1-RIP ot Lo
0.0090 T T T T T T T T T 0.025— T T T T T T T T T T
0.00801
00070t 0.020F
>
0.00601 =
Qa 0.0151
2Z0.0050t @
= Q
So.0040f o
Ko o 0.0101
©0.00301
o
0.0020t1 0.005¢+
0.0010t
I Hoxa11 MA0911.1 p=1.1e—3l| |Samd3_secondary UP00000_2 p=12.1e-411
0.0000:. + + + + . n : n ' 0.000L— ' ' N . T T : : : :
-80 -60 -40 -20 0 20 40 60 80 -50 -40 -30 -20 -10 0 10 20 30 40 50
Position of Best Site in Sequence Position of Best Site in Sequence
F
HCT116-Flag-N 7860-Flag-N
YBX1-RIP YBX1-RIP
Hedgehog signaling pathway (] Pancreatic cancer [}
Pancreatic cancer (] Renal cell carcinoma U
Renal cell carcinoma 0 Count Number Apoptosis [] Count Number
@ 50 @50
Colorectal cancer [] @ 100 Cell cycle 0 @100
A i @ 150 canali 0 @150
poptosis 0 p53 signaling pathway @200
Hippo signaling pathway [} . 200 Colorectal cancer [ ]
Axon guidance [] Central carbon metabolism in cancer (]
i i -log10Pval i i -log10Pvalue
mTOR signaling pathway 0 og1UFvalue Hedgehog signaling pathway .
Ras signaling pathway [ ] 4 TNF signaling pathway o 2
MAPK signaling pathway [] 3 Nucleocytoplasmic transport o 4
Rap1 signaling pathway 0 2 Hippo signaling pathway [ ]
Nucleocytoplasmic transport 0 Human papillomavirus infection [ ]
Wnt signaling pathway 0 Rap1 signaling pathway 0
Cell cycle 0 MAPK signaling pathway [ ]
1.2 13 14 12 1.3 14

Enrichment Factor




Fig. S2 RIP-SEQ analysis of Flag-N or YBX1-bound RNAs in N protein expressed HCT116 or 786O cells. 
A The distribution of 3’UTR, 5’UTR and CDS regions of mRNAs binding to Flag tagged N protein in N-expressed HCT116 cells (Upper) or 786O cells (Bottom).
B MEME-ChIP with default parameters indicated the motif of mRNAs binding to Flag tagged N protein in N-expressed HCT116 cells (Left) or 786O cells (Right). 
C KEGG analysis showed the enriched pathways in Flag tagged N-bound genes in N-expressed HCT116 cells (Left) or 786O cells (Right).
D The distribution of 3’UTR, 5’UTR and CDS regions of mRNAs binding to YBX1 in N-expressed HCT116 cells (Upper) or 786O cells (Bottom).
E MEME-ChIP with default parameters showed the motif of mRNAs binding to YBX1 in N-expressed HCT116 cells (Left) or 786O cells (Right).
F KEGG analysis showed the enriched pathways in YBX1-bound genes in N-expressed HCT116 cells (Left) or 786O cells (Right).

