Supplementary Figure 1 | Compounds selection and screening of clinically approved
compounds and inhibitors under pre-clinical investigation in Ptenfl/fl and Pten -/- MEFs (a) 500
small molecule inhibitors were obtained from a larger compound library of 90,000 compounds.
Criteria based on which the compounds were selected are represented in the pie graph.
Classification of the small molecule inhibitors tested based on their targets. Bar graph represents the
number of small molecules targeting indicated genes or pathways. (b) Graphical representation of
various pro-senescence compounds and small molecule inhibitors identified by assessing their
proliferation in both Ptenfl/fl and Pten -/- MEFs. Red dots represent Ptenfl/fl whereas blue dots
represent Pten -/- MEFs. Values were normalized for the DMSO control and were organized
according to the proliferation of Pten -/- MEFs, from the lower to higher values. (c) Proliferation of

Ptenfl/fl and Pten -/- MEFs after treatment with the indicated compounds (10 M). They were
normalized for the respective DMSO control.

Supplementary Figure 2 | ShRNA screening
(a) Schematic overview of the experimental procedure for population-based screening of the
shRNA kinome library. (b) Distribution of the changes in the representation of each shRNA at day
19 compared to day 5 in Adeno-GFP infected cells (x-axis) or Adeno-Cre infected cells (y-axis)
(right panel). Data are plotted as log2 (shRNA representation late/shRNA representation early). Red
dots highlight shRNAs that target selected genes. (c,d) Western blot analysis for CK2 in MEFs
infected with an empty vector and either with the shRNAs against CK2used in the screening. (c)
or two shCK2 (shCK21 and shCK22) used for the target validation (d). (e) Quantification
(upper panel) and images (lower panel) of SA-β-gal positive cells in Ptenfl/fl (GFP) and Pten -/- (Cre)

MEFs infected. Scale bar 10M (f) Western blot analysis for p53 in the cells infected as described
above in (d).

Supplementary Figure 3 | Senescence markers and specificity of CK2i for the Pten-/- genetic
background (a) p21 and PAI1 mRNA in Ptenfl/fl and Pten -/- MEFs treated with CK2IIi-Q. (b) WB
for PAI1 in Ptenfl/fl and Pten -/- MEFs treated with CK2IIi-Q. (c) Selective growth arrest induced by
CK2i in Pten-/- cells when compared to other genetic backgrounds. (d) Enhanced and selective SA-gal staining induced by CK2i in Pten-/- cells when compared to other genetic backgrounds. Data
are represented as mean ± s.d. n ≥ 3. p value indicates the statistical significance as measured
by student t-test. (*p<0.05,**p<0.01, ***p<0.001).

Supplementary Figure 4 | CK2 protein levels in Ptenpc+/+ and Ptenpc-/- and efficient depletion of
Pten and Stat3 proteins in Ptenpc-/-;Stat3pc-/- prostate.
(a) Western blot for CK2 and Pten in Ptenpc+/+ normal prostate and Ptenpc-/- prostate tumors (left
panel). Quantification of the western blot (right panel). (b) WB shows the status of both PTEN and
CK2 in the human HCT116 cell lines. (c) Stat3 mRNA levels in Pten in Ptenfl/fl and Pten-/- MEFs.
Inset, western blot showing the status of Pten in those MEFs. (d) IHC showing Stat3 staining in
Ptenpc-/- and Ptenpc-/-;Stat3pc-/- prostate tumors. Inset, Stat3 staining in Ptenpc+/+ normal prostate.
Scale bar: 50M. (e) Western blot showing the efficient depletion of both Pten and Stat3 in Ptenpc-/;Stat3pc-/- prostate tumors. (f) A Chip assay was performed with chromatin from MEFs using

antibody against Total Stat3. The immunoprecipitated DNA was amplified by qPCR, using primers
specific for Socs3. Data are represented as mean ± s.d. n ≥ 3. p value indicates the statistical
significance as measured by student t-test. (*p<0.05,**p<0.01, ***p<0.001)

Supplementary Figure 5 | Correlation between PTEN/CK2/STAT3 in human prostate cancer
(a,b) Heat map analysis for PTEN, CK2 and STAT3 mRNA expression levels in the Wallace (a) and
Singh (b) prostate cancer datasets. Expression of these genes is significantly deregulated in prostate
cancer samples when compared with normal prostate samples. PTEN expression is downregulated
whereas CK2 and STAT3 are over expressed. Corresponding p-values for each gene is shown (Ttest analysis). Total number of normal and tumor samples analyzed is included in the panels. For
both datasets, scatter plot graphs shown inverse correlation between PTEN and CK2 or PTEN and
STAT3 mRNAs, and direct correlations between CK2 and STAT3 (lower panels in a and b). Pearson
correlation (R), significance p-values, and regression lines are shown in each paired comparison. (c)
Kaplan-Meier curves for disease-free (biochemical recurrence) (Glinsky dataset) and overall
survival (Setlur dataset) in patients with tumors expressing different levels of PTEN and CK2.
Patients were stratified into low (L), intermediate (I) and high (H) group levels depending on the
values of PTEN and CK2 mRNA levels (see also Methods). Patients having low PTEN expression
and high CK2 expression are associated with a worst disease-free and overall survival when
compared with the other groups. Number of patients in each cohort is indicated in the panels. P-

values were calculated using log-rank test. Asterisks indicate significant differences between patient
groups.

Supplementary Figure 6 | Pml in MEFs and cancer cell lines
(a) Entire scan for the western blot showing the different isoforms of Pml in 2 Ptenpc+/+ normal
prostate and 3 Ptenpc-/- prostate tumors. For our analysis we have quantified the bands around 106
KDa. (b) Pm1 mRNA level in Ptenfl/fl and Pten-/- MEFs treated with cyclohexamide (CHX) for 6hrs
in presence or absence of Quinalizarin (CK2i). (c) Western blot showing the protein level of Pml in
Ptenfl/fl and Pten-/- MEFs treated with proteasome inhibitor MG132. Ctrl= control untreated cells.
(d) Western blot analysis for ml, Pten and -actin in MEFs with an additional siPml in the absence
or presence of CK2i. (e) SA--gal quantification of d. (f) Proliferation assay in Ptenfl/fl and Pten-/MEFs transfected with two different siPml. (g) PML and PTEN protein levels in different prostate
cancer cells lines. (h) CK2mRNA levels in different prostate cancer cell lines. (i) Proposed
model. Loss of Pten initiates tumorigenesis but at the same time, promotes a concomitant
senescence response opposing tumor progression. However, Pten loss also favors the up-regulation
of CK2 (promoting event) that in turn promotes evasion of cellular senescence by impacting on the

level of Pml. Inhibition of CK2 stabilize the level of Pml potentiating senescence in tumor ad
advance stages. Data are represented as mean ± s.d. n ≥ 3. p value indicates the statistical
significance as measured by student t-test was used throughout. (*p<0.05,**p<0.01,
***p<0.001).

Supplementary Figure 7: Selected images of the western blots.

Supplementary Figure 7 (continued)

Supplementary Figure 7 (continued)

Supplementary Table 1 Positive hits and Systematic mapping of each pro-senescence compound’s
targets and each target’s membership in biological processes in general and senescence pathways
in particular. (a) Positive hits identified in the screening (b) Pro-senescence compounds were
submitted to Drug Bank to complete the list of targets they inhibit. Functional annotation for each target
was achieved by interrogating all experimentally verified biological processes comprised in the Gene
Ontology (GO) and the Reactome database. From every group of terms, the most interconnected term
was selected as its overview term and highlighted in blue. In addition, every target was linked to any
senescence pathway comprised in any of the major bioinformatics resources and displayed in purple.
Including biological processes that are not experimentally verified would have annotated KISS1 with
the GO-terms positive regulation of growth hormone secretion and positive regulation of luteinizing
hormone secretion. Abbreviations: activation (act.), inhibitor (inhib.), mediated (med.), negative (neg.),
positive (pos.), regulation (reg.), response (resp.) and signaling (sig.).

Supplementary Table 2 ShRNA screening and CK2 inhibitors. (a) List of hits from two
independent experiments. Numbers represent log2 values of changes in the representation of each
shRNA (end time point T1/early time point T0). (b) Table representing the IC50 in Ptenfl/fl and
Pten -/- MEFs of a series of five CK2 inhibitors under pre-clinical and clinical development (Upper
panel).Chemical structure of the five CK2 inhibitors tested in the experiment above (Lower panel).
CK2i-Q is referred to Quinalizarin, CK2i-S is referred to phenazine deravative and CK2i-CX is
referred to CX-4945.

Supplementary Table 3 PTEN status in different human cell lines.

a

b

Supplementary Table 4 Multivariate Cox. Multivariate Cox regression including the
PTEN/CSNK2A1 ratio and prostate cancer clinical variables in the Glinsky dataset (a) and Setlur
data set (b).

Supplementary Table 5 Primers sequence. Primers used to mutate STAT3 binding site on CK2a
promoter.

Supplementary Methods

Timeline of the infections

In our screening we used retroviral infection to inactivate Pten in MEFs at early passage (passage
3). Ptenlx/lx MEFs were infected with either Retro-GFP or Retro-Cre for 2 days (t=-2) and then
selected with puromycin for additional 2 days (t=0). MEFs were then splited and treated with either
DMSO or different compounds. Four days after treatment both proliferation and SA--Gal staining
were assessed (8 days after infection. By using this method senescence and proliferation are
assessed 8 days after infection

