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Supplementary Figure 1. Cdk9 suppression results in reversible toxicities in selected
organs and tissues in the inducible shCdk9 mouse model (A) Representative flow cytometry
analysis of B cell population in the peripheral blood of CAG-rtTA3/+; TG-Ren.713E and CAG-
rtTA3/+; TG-Cdk9.421E mice after 2 weeks on Dox diet. (B) Table demonstrating tissue lesion

characterization in CAG-rtTA3/+; TG-Ren.713E and CAG-rtTA3/+; TG-Cdk9 mice.
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Fig. S2. (Continued)

Supplementary Figure 2. The effect of Cdk9 suppression in selected organs and tissues in
the inducible shCdk9 mouse model Representative GFP and RNA Pol Il pSer2
immunofluorescence staining images (Scale bars represent 25um.) in the (A) liver, (B)
pancreas, (C) heart, and (D) stomach of CAG-rtTA3/+; TG-Ren.713E, TG-Cdk9.421E, and TG-

Cdk9.1260E mice upon short-term (60 hours) and long-term (1 months) of Dox treatment.
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Fig. S3. (Continued)
Supplementary Figure 3. Cdk9 suppression reduces HCC tumor burden and prolongs

survival in genetically engineered inducible shCdk9 mouse model

(A) Representative ultrasound images of livers in CAG-rtTA3/+; TG-Ren.713E, TG-Cdk9.421E and
TG-Cdk9.1260E mice at Time 0 (beginning of the experiment) and on the Dox diet for 2 weeks.
Red circles indicate areas of liver tumors. (B and C) Representative RNA Pol Il pSer2 IHC staining
images and quantification of pSer2 expression in liver tumors upon Dox treatment. (Scale bar
represents 50um.) (D) Representative GFP and RNA Pol Il pSer2 immunofluorescence staining
images (Scale bars represent 25um.) in the liver tumors of CAG-riTA3/+; TG-Ren.713E,
TG-Cdk9.421E, and TG-Cdk9.1260E mice upon 2-3 weeks of Dox treatment. (E) GSEA
plots evaluating the enrichment of MYC target gene signature and ribosome-related
transcriptional signature by comparing MYC;sgp53 tumors (CAG-rtTA3/+; TG-Ren.713E) versus
normal liver and also CAG-rtTA3/+; TG-Cdk9.1260E liver tumors versus CAG-rtTA3/+; TG-

Ren.713E liver tumors.



Fig. S4.

Establishment and functional characterization of
genetically-defined HCC cell lines

B C
Myc;sgp53 1 Cell Line IC,,(nM)
‘E‘ 100 —— SKHep1 3.2
(nM) 0 5 25 50 100 g — HepG2 36
pSer2 q - e - 2 —— Alexander 13.5
- = — Hep3B 145
Pol Il - - - — 5 —— JHH7 18.36
— s . — SNU475 855
[T
B-act *—q TS, I
Concentration of NVP-2 (nM)
D =-0.8756,p = 0.02 F
r=-=0.8/56,p="0 DANG MYC TARGETS UP REACTOME TRANSLATION
:a @ 0.0 M ™ g 0.0
cé -1 . o o I
g 8 NES =-1.36 2 NES = -1.96
~ . . $ o3| FDRq=003 2 4| FDRg=001
[ £ 5
2 | LA ALY
) High ICso Low ICsp High ICso Low 1Cso
-39 10 " 12 13

MYC expression level (Log,)



Fig. S4. (continued)

Supplementary Figure 4. Pharmacological CDK9 suppression results in reversible toxicities

in selected organs and tissues (A) Diagram depicting generation of genetically-defined
murine liver cancer cell lines from liver tumors with CRISPR/Cas9 system or potentially with
shRNA (ONC: Oncogene; TSG: Tumor suppressor gene). (B) Westernblotanalysis of RNAPolll
pSer2levelinthe MYC;sg-p53celllineuponNVP-2treatment. (C) Summary of NVP-2 ICs, values
based on proliferation rates of NVP-2-treated human HCC cell lines. (D) Scatter plot illustrating the
correlation between NVP-2 ICs, values and MYC expression levels in the tested human HCC cell
lines. (E) GSEA plot evaluating the association between low ICsy of NVP-2 and gene signatures
of MYC targets (1). (F) GSEA plot evaluating the association between low IC5, of NVP-2 and gene

signatures of translation (REACTOME).
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Fig. S5. (Continued)
Supplementary Figure 5. Pharmacological inhibition of CDK9 reduces tumor burden and

prolongs survival in HCC mouse model

(A-D) Total white blood cell, neutrophil, lymphocyte, and monocyte counts in mice on vehicle, NVP-
2 (5 mg/kg), or flavopiridol (5mg/kg) treatment for 2 weeks. Results are demonstrated by three
biological replicates in each group. Statistical significance was calculated by two-tailed Student’s t-
test (*, P < 0.05; ***, P < 0.001). (E-H) Total white blood cell, neutrophil, lymphocyte, and monocyte
counts in HCC-bearing mice on vehicle or NVP-2 (5 mg/kg) treatment for 3 weeks. Results are
demonstrated by five biological replicates in the vehicle-treated group and seven biological
replicates in the NVP-2 treatment group. Statistical significance was calculated by two-tailed
Student’s t-test. Error bars correspond to mean + SEM (n.s., not significant). (I) Kaplan-Meier
survival curves of HCC (MYC;sg-p53)-bearing mice treated with Sorafenib (40 mg/kg) and vehicle.
Results are demonstrated by the numbers of biological replicates indicated in the graph.
Statistical significance was calculated by Mantel-Cox test (n.s., not significant). (J)
Representative ultrasound images of liver and tumor regions of mice in (I) treated with vehicle or
sorafenib for 2 weeks. Red circles indicate areas of liver tumors. (K) Kaplan-Meier survival
curves of HCC (MYC;sg-Axin1)-bearing mice treated with NVP-2 (5 mg/kg) and vehicle. Results
are demonstrated by the numbers of biological replicates indicated in the graph. Statistical
significance was calculated by Mantel-Cox test (**, P < 0.01). (L) Representative ultrasound
images of liver and tumor regions of mice in (K) treated with vehicle or NVP-2 for 2 weeks. Red

circles indicate areas of liver tumors.
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