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Abbreviations 

CDK 
cDNA 
COAD 
CRC 
FBS 
GSEA 
HCC 
IHC 
OS 
PI 
SETDB1 

cyclin-dependent kinase 
complementary DNA 
colon adenocarcinoma 
colorectal cancer 
fetal bovine serum 
gene set enrichment analysis 
hepatocellular carcinoma 
1mmunoh1stochem1stry 
overall survival 
propidium iodide 
SET domain bifurcated 1 

from the start codon ATG and 500 bp downstream of the start 
codon to regulate WNT signaling pathway in non-small cell lung 
cancer (17}. Human chromosome lq21 is a genomic region where 
SETDBl is mapped with a large number of recurrent transloca
tions and therefore may be associated with human neoplasia 
(12). Previous analysis of SETDBl revealed its positive role in 
regulating cancer proliferation (16). In nasopharyngeal car
cinoma cell line CNEl and prostate cancer, it contributes to cell 
proliferation via affecting cell cycle G/S phase transition (18,19). 
Meanwhile, an expression microarray analyze was conducted to 
unravel the downstream targets of SETDBl in lung cancer cell 
lines (20). A gene set determined'Regulation of Cell Proliferation' 
is the most significantly enriched set. In addition, increasing 
reports indicate a nonnegligible oncogenic role of SETDB1 in 
hepatocellular carcinoma (HCC) (21). SETDB1 is the most signifi
cantly upregulated epigenetic regulator in human HCC tissues 
which is associated with disease progression, cancer aggressive
ness and poorer prognosis of patients. Previously, we reported 
that SETDBl can promote the progression of colorectal cancer by 
inhibiting TP53 expression and defined SETDBl as an oncogene 
(22). However, the mechanism of oncogenicity of SETDB1 in colo
rectal cancer is still largely unknown. 

STAT1 is a transcription factor which in humans is encoded 
by the STAT1 gene. It is a member of the STAT protein family 
and can be phosphorylated by the receptor associated kinases 
(23). After forming homo- or heterodimers with STAT2 or STAT3, 
they translocate to the cell nucleus and bind to GAS (interferon
gamma activated sequence) and ISRE (interferon-stimulated 
response element) to promote transcription (24). For example, 
STAT1 can directly bind to the promoter of CCND1 as a transcrip
tion factor in HCC cells, indicating a role of STAT1 in G, cell cycle 
regulation (25). 

In this study, we investigated the oncogenicity of SETDBl 
in colorectal cancer and defined SETDBl as an oncogene via 
elucidating the SETDB1-STAT1-CCND1/CDK6 axis mediated 
colorectal cancer (CRC) cell proliferation. These results provide 
insight into the expression of SETDBl within CRC and can lead 
to novel treatment strategies targeting this cell proliferation
promoting gene. 

Materials and methods 

Reagents and materials 

Protein extraction kit, cell cycle kit and Annexin V-APC/PI apoptosis kit 
were purchased from KeyGen BioTech (China). CCK8 was purchased from 
Dojindo MoleTech Uapan). SYBR Green PCR Kit and complementary DNA 
(cDNA) synthesis kit were purchased from Takara Bio Uapan). Transwell 
chamber was purchased from Coming (NY). Matrigel was purchased from 
BD (San Jose). ChIP-seq kit was purchased from Tiangen (China). Anti-Ki67, 
anti-SETDB1 antibody, anti-STAT1 antibody, anti-CCND1 antibody, anti一

CDK6 antibody, and anti-�-actin antibody were all purchased from Cell 

signaling Technology (Danvers, MA). Anti-H3K9me3 antibody was pur
chased from Abeam Technology (Cambrige, MA). Anti-Caspase 3 and anti一

Caspase 8 polyclonal antibody were purchased from ABclonal Technology 
(China). Goat Anti rabbit lgG/ Alexa Fluor 555 antibody was purchased from 
Biosslnc (China). Dual-luciferase Reporter Assay System was purchased 
from Promega (Madison, WI). Lipofectamine 3000 kit was purchased from 
Thermo Fisher Scientific彻altham,MA)

Cell culture 

CRC cell lines SW1116, HT-29, LS 174T, Caco-2, HCT-15, DLD-1, SW480, 
RKO, 巩'1620, LoVo, HCT116 and HEK 293T were purchased from ATCC 
(Manassas, VA). All cell lines were cultured in RPMI-1640 medium Gibco 
(Grand Island, NY) containing 10% fetal bovine serum (FBS) (Gibco, USA). 
Cells were cultured at 37°C under 5% CO,. 

RNA isolation and real-time PCR 

Total RNA was isolated from the tissues using Trizol Reagent (Takara Bio, 
Japan) with the help of supersonic splitting following the manufacturer's 
protocol. Total RNA from cells was isolated similarly without supersonic 
splitting. F匹t-strand cDNA synthesis from 0.5µg of total RNA was per
formed using a one-step reverse transcriptase cDNA synthesis kit. The re
sulting cDNA was then analyzed by real time-PCR using an SYER Green 
PCR Kit and a 7500 Fast Real-time PCR system (AB Applied Biosystems). 
The results were measured in the form of 丛CT.Human阳-actin gene was 
amplified as a control. The primers used in real-time PCR was ordered from 
the Beijing Genomics Institute (China) and were listed in Supplementary 
Table 1, available at Carcinogenesis Online. 

Protein extraction and western blotting 

Protein extraction and western blotting were performed as described pre
viously (22). 

DNA construct and lentivirus infection 

Full-length SETDB1 and STAT1 expression plasmid was constructed by 
the Genepharma (China) and then packaged in a lentiviral vector. SETDB1 
targeting short hairpin RNA sequences (CCGGGCTCAGATGATAACTTCT
GTACTCGAGTACAGAAGTTATCATCTGAGC'l"l"l"l"l'G) were cloned into a 
lentiviral vector (GEN CHEM, China). Infection and in uitro transfection 
were conducted on RKO and SW480 cell line following the manufacturer's 
protocol. 

CCKS assay 

CCK8 assays were carried out as described previously (26). 

Colony formation assay 

Target RKO and SW480 cells, as well as their negative control, were added 
to a 6-well culture plate at a final density of 500 or 1000 cells per well. 
After culturing for 2 weeks at 37°C, the cells were washed twice with 
phosphate-buffered saline, fixed with methanol and stained with crystal 
violet. Colonies were counted when >50 cells per colony. 

Flow c:ytometry 

The cell cycle and apoptosis were analyzed by flow cytometry (BD 
Bioscience, San Jose). Briefly, cell cycle synchronization was ach泗ed in 
the con<lition of FBS-free RPMI-1640 medium 24 h. Then cells were cul
tured in 10% FBS RPMI-1640 medium for 17 h or 24 h and trypsinized 
into single-cell suspensions. Next, cells were mixed with 75% ethanol 
for 24 h in 4°C. RNA was degraded with RNase and DNA was labeled 
with propidium iodide (PI) from cell cycle kit. In apoptosis assay, cells 
were harvested and labeled with Annexin V-APC and PI from apoptosis 
kit. A number of 1-5 x 105 cells were suspended in 500µI binding buffer, 
adding 5µI Annexin V-APC and 5µI Pl. The cells were incubated at room 
temperature without light for 15 min. 

Migrati on and mvas1on assay 

Migration and invasion assay were conducted using transwell chambers. 
To induce cellmigration, 200µI cell suspension (1 x 10'cells in FBS-free 
RPMI-1640 medium) was added in the upper chambers and 500µl of 10% 
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