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Abstract: Pancreatic ductal adenocarcinoma (PDAC) is an aggressive disease, which is characterized by its high in-
vasiveness, rapid progression, and profound resistance to therapy. Gemcitabine is the first-line treatment option for
pancreatic cancer patients, but the overall survival is quite low. Therefore, it is an urgent issue to identify new mol-
ecules for improved therapies, with better efficacy and less toxicity. Our previous data indicated that Euchromatic
histone-lysine N-methyltransferase 2 (EHMT2) functions as a therapeutic target to override GEM resistance and
promote metastasis in the treatment of pancreatic cancer. Here, we screened a small-molecule library of 143
protein kinase inhibitors, to verify cytotoxicity of different inhibitors in EHMT2-depleted cells. We determined that
the EHMT2 plays a promising modulating role for targeted PI3K/mTOR inhibition. Our data revealed that EHMT2
down-regulates p27 expression, and this contributes to tumor growth. The depletion of EHMT2, ectopic expres-
sion of methyltransferase-dead EHMT2, or treatment with an EHMT2 inhibitor decreases H3K9 methylation of p27
promoter and induces G1 arrest in PANC-1 pancreatic cancer cells. Consistent with these findings, in vivo tumor
xenograft models, primary tumors, and the Oncomine database utilizing bioinformatics approaches, also show a
negative correlation between EHMT2 and p27. We further demonstrated that low EHMT2 elevated BEZ235 sensitiv-
ity through up-regulation of p27 in PDAC cells; high levels of SKP2 decrease BEZ235 responsiveness in PDAC cells.
Altogether, our results suggest the EHMT2-p27 axis as a potential marker to modulate cell response to dual PI3K/
mTOR inhibition, which might provide a strategy in personalized therapeutics for PDAC patients.
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Introduction peutic agents [3]. Gemcitabine, the standard
treatment for advanced pancreatic cancer
since 1997, displays modest effects with medi-

an overall survival times ranging from 5 to 8

Pancreatic ductal adenocarcinoma (PDAC) is
one of the most aggressive cancer types with a

five-year survival rate of less than 8% [1]. More
than 80% of patients were diagnosed with
unresectable or metastatic PDAC due to unno-
ticed clinical symptoms and insufficient specif-
ic examinations [2]. There are dismal results
from several trials of PDAC, even in novel thera-

months [4, 5]. Combination with tyrosine kinase
inhibitor, erlotinib, reveals limited but signifi-
cant improvement in overall survival [6], and
combination chemotherapy with FOLFIRINOX
(5-fluorouracil, oxaliplatin, irinotecan, leucovo-
rin) in metastatic disease shows superior sur-
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vival but moderate toxicity [7]. In addition, the
MPACT study demonstrated improvement of
overall survival in nearly one year by using nab-
paclitaxel plus gemcitabine versus gemcitabine
alone [8].

The human EHMT2 (Euchromatic histone-lysine
N-methyltransferase) gene is located at the
chromosome band 6p21.33. The EHMT2 gene
encodes a methyltransferase (EHMT2, also
known as G9a) that methylates lysine residues
of histone H3 and functions as recruitment of
additional epigenetic regulators and repressors
of transcription. Our previous study demon-
strated that EHMT2 induces down-regulation of
histone demethylase KDM7A, which inhibits
de-methylation of H3KO9m2 and H3K27m3 of
the E-cadherin promoter, inhibiting E-cadherin
expression, and enhancing epithelial-mesen-
chymal transition, migration, and invasion [9].
In addition, EHMT2 mediates interleukin-8
expression to elevate gemcitabine resistance
and trans-endothelial invasion [10]. However,
more studies are needed to precisely elucidate
how the multiple properties of EHMT2 contrib-
ute to tumorigenesis.

p27, a cell cycle negative regulator, inhibits
cyclin-dependent kinase (CDK) complexes to
cause cell cycle arrest. Overexpression of p27
prevents CDK2 activation and entry from the
late G1 into the S phase of the cell cycle [11]. In
several types of cancers, the expression of p27
represents poor prognosis, including pancreat-
ic cancer [12-15]. Some studies reveal that p27
is regulated via post-translational modifications
[16]. SKP2 is a component of the SCF ubiquitin
ligase complex, which mediates the degrada-
tion of p27 [17, 18] and participates in G2-M
progression [19]. Several investigations indi-
cated that p27 expression is lost frequently in
pancreatic cancer patients [20-24].

To date, the association between EHMT2 and
p27 is still uncertain in pancreatic cancer. In
our study, we found that the depletion of EHMT2
halts the cell cycle at G1 phase by activating
p27 post-translational modifications. p27 up-
regulation ceases cancer cell replication and
proliferation. The inverse relation between EH-
MT2 and p27 is established in vivo and in vitro.
In addition, combination with a dual PI3K/
mTOR inhibitor significantly improves the thera-
peutic effect, as evidenced by the p27 expres-
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sion levels in pancreatic cancer cell line. p27
expression in pancreatic cancer is significant
because it may be a valuable disease biomark-
er and therapeutic strategy.

Materials and methods
Cell lines, reagents and plasmids

PANC-1 and Mia PaCa-2 cells were cultured in
Dulbecco’s modified Eagles medium (DMEM)
containing 10% fetal bovine serum (FBS). sh-
EHMT2 plasmids were from the National RNAI
Core Facility (Academia Sinica, Taiwan). sh-
EHMT2 #1 sequence: GCTCCAGGAATTTAACAA-
GAT; sh-EHMT2 #2 sequence: CTCCAGGAATTT-
AA CAAGATT. Antibodies againsy EHMT2, p21,
Tubulin, Actin, PCNA were purchased from
Genetex (SanAntonio, TX, USA). p27, p57, H3-
KOm2, H3K4m3, H3K27m3, Ki67 were pur-
chase from Abcam (Cambridge, MA). UNC0638
was purchased from Cayman Chemical (Ann
Arbor, MI, USA). Cycloheximide (C4859, CHX,
100 pg/ml) was obtained from Sigma.

Quantitative reverse transcriptional PCR (RT-
gqPCR)

Total RNA extraction was extracted using the
RNeasy mini kit (qgiagen, Valencia, CA), accord-
ing to the manufacturer’s instructions. Equal
amounts of RNA were used to synthesize first-
strand cDNA using the RT2 first strand kit
(Qiagene). RT-PCR was performed using SYBR
Green on Real-Time PCR System (Applied
Biosystems, Foster City, CA). The primers of
p27 were (forward) 5-AAGGGCCAACAGAACA-
GAAG-3’ and (reverse) 5-GGATGTCCATTCAAT-
GGAGTC-3'. p27 promoter chip sequence were
(forward) 5-ACTCGCCGTGTCAATCATTT-3’ and
(reverse) 5-AACACCCCGAAAAGACGAG-3'.

Flow cytometry for cell cycle analysis

PANC-1 and Mia PaCa-2 cells were transfected
with sh-EHMT2 and harvested by trypsinization
and fixed with 70% ice-cold ethanol for over-
night at -20°C. Next day, the cell pellet was re-
suspended in Pl-staining buffer (50 ul/ml PI,
RNAse A, Beckman Coulter, Brea, CA) and was
incubated for 15 min at 37°C for further cell
cycle analysis. Cell cycle distribution was ana-
lyzed by FACS Calibur (BD Biosciences, San
Diego, CA) using ModFit software.
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Figure 1. Knockdown of EHMT2 leads to the reduction of tumor growth and the accumulation of cells in G1 arrest.
A. Top panel, representative images of pancreatic cancer tissue with high or low expression of EHMT2 in SCID mice.
Bottom panel, quantitative analysis of tumor size after injection in designated cells at 4 weeks. Statistical compari-
sons were evaluated by one-way ANOVA. (*P < 0.05). B. Representative staining of PCNA, EHMT2 in tumors of dif-
ferent treatment groups. Original magnification: x 40, scale bar: 10 um. C. Expression profiles of cell cycle in PANC-1
and PANC-1 EHMT2 deficient (sh-EHMT2) cell lines were analyzed by flow cytometry, and the percentage of the cell
population at different stages of the cell cycle were calculated.

Cell viability test

3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetra-
zolium bromide (MTT) assay was used for
assessment of cell viability. 3000 cells were
seeded in 96-well plates. Cells were treated as
indicated drugs for 72 h. After inoculation, cells
were then incubated with 0.5 mg/ml of MTT at
37°C for 2 h. Medium was replaced by 100 pl
DMSO per well to dissolve the precipitates.
Colorimetric analysis using a 96-well micro-
plate reader (BioTek Instruments) was per-
formed at wavelength 490 nm.

Xenograft of tumor-bearing SCID mice

Parental PANC-1 and two sh-EHMT2 PANC-
1cells (1 * 10° cells) were suspended in 30 pL
of HBSS and injected subcutaneously into the
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left hide leg of each 7-wk-old nonobese diabet-
ic/servere combined immunodeficient mice.
After 4 weeks, eight mice of each group were
sacrificed for further analysis. The tumor vol-
ume was calculated using the equation: tumor
volume = (length x width?)/2. All experiments
were performed in accordance with the animal
care and use guideline of Kaohsiung Medical
university (Taiwan) approved by the Animal
Care and Use Committee of Kaohsiung Medical
University.

Immunohistochemistry

Mouse tumor samples were cut 4 y m-thick
sections and deparaffined in xylene as de-
scribed [25]. Sections were stained with mouse
anti-PCNA Ab (1:20000), anti-p27 Ab (1:2000),
anti-Ki67 Ab (1:150), anti-EHMT2 (1:1000),
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Figure 2. Depletion of EHMT2 increases the expression of p27. A. Expression of EHMT2, p21, p27, and p57 proteins
in PANC-1 cells and Mia PaCa-2 with EHMT2 deficiency were determined by western blot analysis. B. PANC-1 cells
and Mia PaCa-2 were continuously incubated with the indicated concentrations of UNCO638 for 3 days. Expression
of p21, p27, and p57 was detected by western blot analysis. C. Representative staining for p27, PCNA, Ki67, and
H3K9m2 in tumors with mock and UNCO638 (UNC) treatment groups. Original magnification: x 40, scale bar: 10
um. D. Representative staining of p27 and H3K9m2 in tumors with different EHMT2 expression. Original magnifica-

tion: x 40, scale bar: 10 um.

anti-H3K9m2 (1:1000) following the manufac-
turer’s protocol. After incubation for 30 min at
25°C with secondary antibodies and Envission
system (Dako, Denmark). Finally, sections were
counterstained with hematoxylin and analyzed
under a microscope. Besides, we used pancre-
atic cancer tissue microarrays (PA721a, Biomax
Inc and Super Bio Chips Laboratories). Staining
protocol is the same as mouse tumor tissue.

Oncomine data analysis

Oncomine (http://www.oncomine.org) is a can-
cer microarray database and integrated data-
mining platform. Pancreatic cancer data set
GSE15471 (sample size = 78) and GSE16515
(sample size = 52) was used to analyze the cor-
relation between EHMT2 and p27 expression.

Statistics

All experiments were performed in triplicate.
Data are expressed as mean + SD, and were
used to compare the differences between
experimental groups. Multiple comparisons
were evaluated by one-way ANOVA, and differ-
ences between groups were calculated by two-
tailed Student’s t-test.
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Results

Inhibition of EHMT2 retards cell proliferation
and tumor growth through G1 arrest

Our previous data indicated that EHMT2 is
involved in cancer stemness, drug resistance,
and metastasis in pancreatic cancer. To further
investigate the role of EHMT2 in pancreatic
tumor growth in vivo, studies were performed in
SCID mice. As shown in Figure 1A, knockdown
of EHMT2 significantly reduced tumor size com-
pared with that of PANC-1 parental cells.
Proliferating-cell nuclear antigen (PCNA) plays
a role in facilitating DNA replication; therefore,
it was used as a marker of cell proliferation.
Consistent with the image of tumor size, a
decrease in PCNA protein level was observed in
EHMT2-depleted cells, compared with parental
cells (Figure 1B). These data suggest that
down-regulation of EHMT2 hinders cell prolifer-
ation and replication. In order to clarify how the
EHMT2 interferes in tumor growth, we verified
alterations in cell cycle via flow cytometry.
Knockdown of EHMT2 leads to considerable
increase in the number of cells in the G1 (white
bars) phase, accompanied by a remarkable
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Figure 3. Knockdown of EHMT2 up-regulates p27 expression in a methyltransferase-dependent manner. A. Protein
stability of p27 was detected in PANC-1 cell or PANC-1 sh-EHMT2 cells. Densitometry was utilized to quantify p27
protein levels after normalization with tubulin to obtain the percentage of p27 degradation (mean + SD; n = 3). Er-
ror bars indicate SD. B. Expression of p27 in parental PANC-1 (sh-Luci) and EHMT2-deficient (sh-EHMT2) cells was
determined by RT-gPCR analysis. Columns represent the mean of triplicate PCR assays, normalized to GAPDH (*P <
0.05). C. RT-qgPCR analysis was used to investigate the expression of p27 in PANC-1 cells transfected with control or
overexpressed methyltransferase-dead EHMT2 (DN-EHMT2). Columns represent the mean of triplicate PCR assays,
normalized to GAPDH (*P < 0.05). D. PANC-1 cells were treated with DMSO or UNCO638. ChIP-qPCR analysis was
performed to determine the status of H3KOm2 in the p27 gene promoter. Experiments were performed in triplicate.
(*P < 0.05). E. ChIP-gPCR analysis was used to determine the status of H3K9m2 in the p27 gene promoter in PANC-
1 or EHMT2 knockdown cells. The experiments were performed in triplicate (*P < 0.05).

decrease in the number of S (black bars) and (Figure 2B). We also evaluated the levels of p27
G2/M phase (gray bars) cells, indicating G1 in an in vivo mouse model. Consistent with the
arrest in PANC-1 cells (Figure 1C). Consistent in vitro cell line model, UNCO638 treatment
with this observation, increase of G1 phase elevated p27 expression and reduced levels of
was performed in Mia PaCa-2 cells (Figure S1). PCNA, Ki67, and H3K9O9m2 (Figure 2C). Likewi-
Overall, these results indicate that knockdown se, the induction of p27 was also observed in
of EHMT2 negatively regulates cell proliferation EHMT2-depleted cells in vivo (Figure 2D). Re-
in pancreatic cancer cell lines. sults indicate that inhibition of EHMT2 sup-

pressed cell replication and proliferation, and
EHMT?2 effects in the cell cycle of pancreatic negatively regulated G1 cell cycle progres-
cancer cells sion by p27 tumor suppressor. Altogether, the-

se data demonstrate that EHMT2 is an impor-

Next, to study the molecular mechanisms re- tant mediator of p27 expression in pancreatic

sponsible for EHMT2-induced G1 arrest, we

cancer.

examined the levels of G1 checkpoint-associat-

ed proteins in EHMT2 depleted cells. As showed Knockdown of EHMT2 up-regulates p27 ex-

in Figure 2A, knockdown of EHMT2 resulted in pression in a methyltransferase-dependent
increased level of p27, but not p21 or p57, in manner

PANC-1, and Mia PaCa-2 cells. To confirm the

effect of EHMT2 in p27 expression, cells were To better understand these events in the con-
treated with UNC0638, an EHMT2 inhibitor, for text of protein metabolism homeostasis, we
3 days. We obtained a similar result as that for used cycloheximide (CHX), a protein synthe-
knockdown of EHMT2, elevated p27 protein sis inhibitor, to measure the degradation of
level in both PANC-1 cells and Mia PaCa-2 cells the protein after blocking its biosynthesis. We
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transcription.

Inhibition of the PI3K/
mTOR pathway com-
bined with depletion of
EHMT2 increases cy-
totoxicity in pancreatic
cancer

—Plasmia

EHMT2 #1 and sh-EHMT2 #2) were treated with different compounds for 72 h. Cell

viability was determined by MTT assay (*P < 0.05). Protein levels of EHMT2 were
detected by western blot analysis. B. Expression levels of p27 in parental PANC-
1 (sh-Luci) and EHMT2-deficient (sh-EHMT2) cells treated with dual PI3K/mTOR
inhibitor (NVP-BEZ235, BEZ235, and Cay10626, Cay) for 72 h were determined
by western blot assay. C. PANC-1 cells were transfected with Myc or Myc-SKP2
expression plasmid, and the levels of SKP2 and p27 were detected by western
blot assay. Tubulin was used as a loading control. D. Parental PANC-1 (sh-Luci) and
EHMT2-deficient (sh-EHMT2) cells were transfected with FLAG or FLAG-SKP2 plas-
mids and treated with dual PI3K/mTOR inhibitor (NVP-BEZ235, B and Cay10626,
C) for 72 h. Cell viability was determined by MTT assay. The protein level of EHMT2
was detected by western blot analysis. Statistical comparisons were evaluated by

a one-way ANOVA (*P < 0.05).

showed that p27 stabilization is affected in
EHMT2 depleted cells for the indicated periods
of time. We found that knockdown of EHMT2
did not decelerate the degradation of p27 in
pancreatic cancer cell lines (Figure 3A). These
data suggest that EHMT2 down-regulates the
levels of p27 in a non-post-translational man-
ner. EHMT2 is a well-known H3K9 methyltrans-
ferase, with an important role in gene silencing.
Therefore, we next investigated the role of
EHMT2 in p27 gene expression. As showed in
Figure 3B, knockdown of EHMT2 significantly
increased p27 mRNA. Ectopic expression of
methyltransferase-dead EHMT2 also increased
p27 mMRNA expression by threefold (Figure 3C).
Chromatin  immunoprecipitation-quantitative
polymerase chain reaction (ChIP-gPCR) assay
further demonstrated that inhibition of EHMT2
suppressed the di-methylation of H3K9, indi-
cating attenuation of p27 transcriptional re-
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To identify pathways in-
volved in EHMT2-media-
ted oncogenic signaling,
we tested the cytotoxici-
ty of EHMT2 inhibition
with small molecules re-
ported in the Library of
Pharmacologically Acti-
ve Compounds, in a cell
viability assay. We eval-
uated 143 protein ki-
nase inhibitors, includ-
ing 31 in ongoing clinical trials. We found th-
at dual PIBK/mTOR inhibitor (NVP-BEZ235,
BEZ235) had a more potent repressive effect
in EHMT2-depleted cells, compared with other
kinase inhibitors and we selected them for in
vitro testing (Figures 4A and S4). Notably, the
expression of p27 is considerably elevated in
EHMT2-deficient cells treated with both dual
PI3K/mTOR inhibitors (BEZ235; Cayl10626,
Cay), possibly due to a synergistic effect (Figure
4B). To further identify the role of EHMT2-
mediated p27 as a regulator of PI3BK/mTOR
inhibitor sensitivity, we reduced the expression
of p27 by increasing SKP2 expression in EHMT2
depleted cells. Elevated SKP2 led to reduction
in p27 expression in EHMT2 knockdown cells
(Figure 4C). Overexpression of SKP2 could
reverse the cytotoxicity of dual PI3K/mTOR in-
hibition in EHMT2-depleted cells (Figures 4D
and S5). Altogether, knockdown of EHMT2 rein-

Am J Cancer Res 2018;8(9):1812-1822
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forced the cytotoxic effect of dual PI3K/mTOR
inhibition in pancreatic cancer cells.

In vivo evidence supports the negative correla-
tion of EHMT2 and p27 in pancreatic cancer
tissue

To determine the association between EHMT2
and p27 in vivo, cancer tissue analysis and a
bioinformatics approach were adopted. Immu-
nohistochemistry of a tissue microarray indi-
cated that EHMT2 expression is inversely asso-
ciated with p27 expression in pancreatic can-
cer tissue (Figure 5A). Next, we analyzed the
correlation of these genes in two different pub-
lic datasets (GSE15471 and GSE16515, Onco-
mine). Results show that the expression of
EHMT2 is negatively associated with p27 in
both public datasets (Figure 5B). Taken togeth-
er, these data support the results of our cell-
based study, and suggest that EHMT2 may
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regulate p27, controlling cell cycle and the
induction of cell proliferation.

Discussion

In the United States, pancreatic cancer is a
fatal disease and is the fourth-leading cause of
cancer-related deaths [26], and its poor prog-
nosis is attributed to the lack of response
to conventional cytotoxic chemotherapy, ad-
vanced disease status, and poor survival rates.
Another reason for dismal prognosis is drug
resistance [27, 28]. Therefore, identification of
effective biomarkers and development of novel
therapeutic agents are currently a priority.

p27, a tumor suppressor, is actively involved in
regulating and interrupting cell cycle progres-
sion at the G1/S checkpoint by inhibiting CDK2,
thus regulating cell proliferation, motility, and
apoptosis via diverse pathways. In cancer,

Am J Cancer Res 2018;8(9):1812-1822
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there are several approaches to inactivating
p27, including impaired synthesis, accelerated
degradation, and mislocalization [29]. As previ-
ously reported, SKP2 possesses oncogenic
potential via degradation of p27 protein [30].
Activation of the PI3K/Akt pathway modifies
the pathway downstream of p27, causing tu-
morigenesis and therapeutic resistance in
many cancers [31-33]. Loss of p27 is connect-
ed with mutational inactivation of PTEN tumor
suppressor gene in several human cancers
[34]. Similarly, reduced PTEN staining is associ-
ated with lower expression of p27 protein in
breast cancers [35]. Nevertheless, unlike p53
and KRAS, which are frequently mutated in
pancreatic cancer, the patterns of mutation
and mechanisms of p27 are still inconclusive
[36].

EHMT2, a histone methyltransferase, mediates
mono- and di-methylation of H3K9, and partici-
pates in multiple epigenetic regulatory and
developmental pathways [37]. EHMT2 expres-
sion and methyltransferase activity have been
associated with tumor progression hallmarks,
such as tumor proliferation, invasion, and
transformation of stem cell phenotypes, and
even with therapeutic resistance [38, 39]. High
EHMT2 protein expression has been reported
in different types of cancer, such as breast,
bladder, and head and neck cancers [40-42].
High expression levels of EHMT2 are predictive
for poor prognosis in some malignant diseases
[43, 44]. EHMT2 induces downstream effector
interleukin-8, and promotes the resistance to
chemotherapeutic drugs by changing cancer
cells and microenvironment simultaneously
[10]. EHMT2 depletion retards cancer progres-
sion by inducing cell cycle arrest and DNA dam-
age response, triggering apoptosis or inducing
autophagy, both pharmaceutically and geneti-
cally [45, 46]. In our study, we identified a novel
mechanism of EHMT2 controlling p27 expres-
sion directly in a SKP2-independent pathway,
which promoted cancer cell proliferation and
replication. Therefore, for the first time, we
revealed an inverse correlation between EH-
MT2 and p27, which shows that EHMT2 accel-
erates the di-methylation of H3K9 on p27 pro-
moter. In addition, inhibition of EHMT2 slows
down the degradation of p27, which suppress-
es tumor growth.

Pancreatic cancer is characterized by frequent
KRAS mutations and dysregulation of PI3K/
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AKT signaling, which mediate the activation of
mTOR kinase through TORC1 and TORC2 com-
plexes [47, 48]. BEZ235, a synthetic low molec-
ular mass compound belonging to the class of
imidazoquinolines, binds to the ATP-binding
clefts of the class | PIBK/mTOR kinase, to delay
PI3K signaling and attenuate TORC1 and TO-
RC2 activity [49-51]. In diverse cancer cell
types, monotherapy and combination therapy
with BEZ235 shows potential anti-proliferative
responses and facilitates GO/G1 cell cycle
arrest [49, 51, 52]. Monotherapy with BEZ235
in pancreatic cancer exerts anti-proliferative
and antiangiogenic response in cancer cell
lines and murine xenografts [53, 54]. In pan-
creatic cancer in vitro and in vivo, a combina-
tion of BEZ235 with gemcitabine, the standard
first-line chemotherapeutic, is most effective
as sequential administration of gemcitabine
followed by BEZ235 [55]. However, identifica-
tion of predictive biomarkers that translate
the mechanisms of resistance to therapy is
required.

In this context, we identify the important role of
p27 in cell proliferation of pancreatic cancer via
direct EHMT2 transcriptional regulation. We
also observed that a combination of p27 modi-
fications and inhibition of the PI3BK/mTOR path-
way strengthen cytotoxicity of pancreatic can-
cer cells. Thus, our experiments might provide
a new perspective on the role of EHMT2 and
p27 in tumorigenesis. The possible therapeutic
role of the EHMT2-p27 axis and dual PI3K/
mTOR inhibition in the regulation of pancreatic
cancer is a crucial feature that merits future
research.
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Figure S1. Expression profiles of cell cycle in Mia PaCa-2 and Mia PaCa-2 EHMT2 deficient (sh-EHMT2) cell lines
were performed by flow cytometry.
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Figure S2. ChIP-qPCR analysis was performed to determine the status of H3K9m2 in the p27 gene promoter in Mia

PaCa-2 cells treated with UNC0638.
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Figure S3. ChIP-gPCR analysis was used to determine the status of H3KO9m2 in the p27 gene promoter in Mia PaCa-

2 or EHMT2 knockdown cells.
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Figure S4. Parental Mia PaCa-2 cells (sh-Luci) and EHMT2-depleted cells (sh-EHMT2 #1 and sh-EHMT2 #2) were
treated with different compounds for 72 h. Cell viability was determined by MTT assay (*P < 0.05). Protein levels of

EHMT2 were detected by western blot analysis.
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Figure S5. Parental Mia PaCa-2 (sh-Luci) and EHMT2-deficient (sh-EHMT2) cells were transfected with FLAG or
FLAG-SKP2 plasmids and treated with dual PI3K/mTOR inhibitor (NVP-BEZ235, B and Cay10626, C) for 72 h. Cell
viability was determined by MTT assay. The protein level of EHMT2 was detected by western blot analysis. Statistical
comparisons were evaluated by a one-way ANOVA (*P < 0.05).



