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Zhian Du***, Tao Yu®*, Meina Sun®, Yun Chu®, and Gang Liu®¢

2Department of General Surgery, Tianjin Medical University General Hospital, Tianjin, 300052, China; Intensive Care Unit, The First Affiliated
Hospital of Jinzhou Medical University, Jinzhou, Liaoning, 121000, China; “Department of Oncology, Tianjin Medical University General
Hospital, Tianjin, 300052, China; “Tianjin General Surgery Institute, Tianjin, 300052, China

ABSTRACT

The colorectal cancer (CRC) dictates a common malignancy with high recurrence rate. Long non-
coding RNAs (IncRNAs) belong to a class of regulatory factors involved in multiple cancers. In
current work, we have uncovered a novel IncRNA named TSLC8. TSLC8 was dramatically down-
regulated in CRC samples and cell lines. Reintroduction of TSLC8 inhibited tumor sphere forma-
tion and viability in CRC cells. In vivo experiments further confirmed the tumor suppressive
function of TSLC8. Ectopic TSLC8 expression elevates puma abundance whereas this effect is
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mediated by TSLC8-puma binding and stabilization. FOXO1 can transcriptionally induce TSLC8
expression. Epigenetic investigation suggested that TSLC8 locus was hypermethylated in CRC
leading to diminished TSLC8 expression. Our current work has identified a novel tumor suppres-
sive function of TSLC8, whose reduced expression may facilitate malignant phenotypes during

CRC progression.

Introduction

The colorectal cancer (CRC) belongs to the one of
the leading causes of tumor-related mortality world-
wide [1]. The incidence rate of colorectal cancer is
relatively high with around 1.4 million cases
each year [1]. Notably, the proportion of CRC inci-
dence among women is slightly lower than men and
CRC patients are usually diagnosed at late stage [2].
Most CRC cases may sporadically arise, while the
other cases occur with concomitant inflammatory
bowel diseases and genetic syndromes [3].
Although therapeutic interventions have made
great progress in recent years, the death rate for
CRC patients remain unsatisfactory primarily
owing to frequent recurrence and metastasis [4].
The long non-coding RNAs (IncRNAs) are desig-
nated as a class of transcripts with minimal or no
protein coding capacity and composed of over 200
nucleotides in length [5]. The IncRNAs may be
divided into following categories which are sense,
antisense RNAs with proximal coding transcripts
and enhancer RNAs [6]. It is shown that IncRNAs
play essential roles during cancer transformation

probably by affecting multiple cellular processes such
as cell cycle, apoptosis and differentiation [7].
LncRNAs also show tissue specific expressions with
diverse regulatory mechanisms such as modulation of
nuclear architecture, influencing gene expression in
cis/trans and regulating interacted proteins/RNAs [8].
For example, IncRNA B4GALT1-AS1 may advance
colon cancer stemness and other malignant pheno-
types via relocating the well-known yes-associated
protein (YAP) into the nucleus and increasing its
transcriptional activities [9]. LncRNA CPS1-IT1 can
repress epithelial-mesenchymal transition (EMT) and
metastasis by deactivating hypoxia-inducible factor-1
alpha (HIF-la) and decreasing the expression of
autophagy related protein (LC3) in colorectal cancer
[10]. Although several IncRNAs have been signifi-
cantly associated with CRC development, the function
of IncRNAs remain largely unknown.

In current work, we reported a novel IncRNA
ENSG00000272128.1, which we termed Tumor
Suppressive LncRNA on Chromosome 8 (TSLC8)
in CRC. By IncRNA sequencing for both CRC tissues
and cell lines, we noted that TSLC8 was substantially
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downregulated in cancerous cells. Functional studies
revealed that reintroducing TSLC8 in CRC cells
could activate the expression of PUMA (p53 up-
regulated modulator of apoptosis). TSLC8 could
bind puma transcript and stabilize it. The transcrip-
tion factor FOXO1 could induce TSLC8 expression.
Furthermore, loss of TSLC8 expression is primarily
mediated by epigenetic silencing in TSLC8 promoter
locus, and removing DNA methylation could reha-
bilitate TSLC8 expression. Our current work identi-
fies TSLC8 as an anti-tumor IncRNA, and
methylation mediated suppression of TSLC8 locus
may contribute significantly to colorectal cancer
progression.

Materials and methods
Cell lines, primary cells and human specimens

The CRC cell lines and normal FHC cells were pur-
chased from the Shanghai Cell Biology Institute. The
preparation of primary colon cells was done as pre-
vious described [11]. All transformed cells were ver-
ified for their identify prior to experiments. Cells
were cultured under the situation with 5% CO, and
in Dulbecco’s modified Eagle’s medium (DMEM,
Sigma) at 37 °C with 8% fetal bovine serum (FBS,
Sigma) and 150 pg/ml streptomycin (Sigma). Human
CRC cancerous and adjacent normal tissues
(mucosa) were trimmed from surgical specimens
from the colorectal cancer. The crypt isolation
method was used to discriminate cancerous and nor-
mal epithelia [12]. All patients did not receive che-
motherapy  before surgical resection. This
experimental protocol was formally obtained and
approved by Human Research Ethics Committee
(HREC) at The First Affiliated Hospital of Jinzhou
Medical University.

Whole genome bisulfite sequencing (WGBS) and
RNA-seq

For cell lines and primary cells, 2 pg RNAs were
subject to RiboZero (Illumina, Shanghai) and library
preparation by TruSeq Kit (Illumina, Shanghai).
Samples were multiplexed and underwent paired-
end 60-bp sequencing. The Illumina HiSeq2000

system was used. The bases 1-10 of output reads
were depleted for FASTQ data. Filtering was imple-
mented to leave the reads with scores >25 for 95% of
reading lengths. Then, the FASTQ data files were
aligned to the transcriptome Lincipedia 2.1 and
RefSeqv58 by Bowtie (v1.1). The transcripts with
<10 reads were removed from analyses using
EdgeR package. The WGBS was performed primar-
ily according to a previous work [13] and analyzed in
BGI (Beijing).

In vivo tumorigenesis

1 x 10° tumor cells were injected subcutaneously
into nude mice (4 ~ 5 weeks old, female, N = 6 for
each group). All mice were housed at 21-22 °C at
12/12 light-dark cycle with free access to food and
water. The ellipsoid formula was used to deter-
mine the tumor volume: 1/2*D*d>, where “D” is
the longest diameter and “d” represents the smal-
lest diameter. After 4 weeks, mice were sacrificed,
tumors were collected and weighed. All animal
studies were performed in accordance with an
Institutional Animal Care and Use Committee
(IACUC) of The First Affiliated Hospital of
Jinzhou Medical University.

RNA-RNA in vitro interaction

20 uL Protein A/G Magnetic Beads (Sigma) were
washed twice using RIP buffer (Millipore) and
then incubated with BrU antibody for 1 h at
room temperature. After conjugation, beads were
turther washed twice with RIP wash buffer and
then resuspended in buffer containing 30 mM
EDTA  (Millipore) and RNase Inhibitor
(Millipore). 20 pmol of BrU-labeled RNAs were
incubated with beads in buffer for 2 h. During
incubation, 3 pmol RNA fragments were appended
into individual tubes and incubation was per-
formed overnight at 4 °C. Beads were digested
with proteinase K buffer to recover RNAs with
RIP Wash Buffer, 1% SDS (Millipore) and 1.2 pg/
ul proteinase K (Millipore) at 50 °C for 20 min.
RNAs were extracted using miRNeasy kit
(Qiagen), followed by reverse transcription with



Superscript III (Invitrogen). The amount of recov-
ered RNA fragments was evaluated by qPCR.

Reverse transcription quantitative-PCR (RT-qPCR)

Total RNAs were extracted using TRIzol RNA
Purification Kit (Thermo Fisher Scientific,
Shanghai) according to manufacturer’s guidelines.
All primers were designed and obtained from Life
Technologies (Shanghai). For details, see Table SI.
QuantiTect Reverse Transcription Kit (Qiagen) was
used for reverse transcription. With a final concen-
tration of 20 ng/uL, the products were then subject to
quantitative PCR. GAPDH was the internal control.

Viability assay

The Cell Counting Kit-8 toolkit (CCK-8, Dojindo)
was used according to the manufacturer’s protocols.
After culturing cells for 24 hours, cells were re-
suspended and then loaded into a 12-well plate
(~2 x 10° cells/well). Notably, 25 ul CCK-8 solutions
were applied in current study. Optical density readings
at 450 nm (O.D. 450) were recorded by Spectramax
M5 microplate monitor (Molecular Devices,
Shanghai).

Stable cell line generation

The Mycoplasma-negative HCT-116 cells were
transfected with either TSLC8 short hairpin RNA
(shRNA) construct or a scramble control (Origene,
Shanghai). The shRNAs for puma were also
designed and obtained from (Origene, Shanghai).
Totally, ~1 x 10° cells were subject to puromycin
selection (0.8 pg/mL). For overexpression, SW480
cells were transfected with TSLC8 full-length vector
(Origene, Shanghai) or the control pWPXL lenti-
viral vector (Origene, Shanghai). The transfection
conditions were optimized with G418 concentration
of 600 ug/mL. For shRNA sequences, see Table S1.

Tumor sphere formation

Single-cell suspensions were first generation by
digestion and then removed into a 12-well plate in
serum-free MEM with 20 ng/ml EGF (Epidermal
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Growth Factor), 10 ng/ml bFGF (basic fibroblast
growth factor), 100 ng/ml streptomycin and B27
(Sigma). After culturing for 5 days, the cells in non-
adherent cultures were quantified by Multisizer 3
Coulter Counter (Beckman).

Statistics

The statistical analysis was determined using SPSS
(version 16). ANOVA was used for comparison
among multiple groups. The ¢ test was used for
cell line comparison.

Results

Identifying TSLC8 as a potential tumor
suppressive IncRNA in CRC

To identify CRC-associated IncRNAs potentially
implicated in tumor suppression, we performed
IncRNA profiling assays using RNA sequencing. We
implemented IncRNA profiling between CRC tissues
and normal surrounding tissues. Totally, 6598
IncRNAs were screened for differential expression.
The results suggested 218 markedly downregulated
genes (Figure 1(a,b)). Notably, three novel transcripts
were uncovered and we selected the one with the
highest fold reduction (ENSG00000272128.1,
Table S2).

The IncRNA transcript ENSG00000272128.1 was
located on chromosome 8 (GRCh38: CM000670.2,
Chs8, 38,099,471-38,099,931 at forward strand). We
termed it Tumor Suppressive LncRNA on
Chromosome 8 (TSLC8) in current work. The full
length 461-nt transcript had minimal protein coding
potential (estimated coding probability 0.0098,
Figure S1A and S1B). Northern blot further detected
high endogenous TSLC8 expression in normal FHC
cells and reduced expression in several CRC cell lines
(Figure S1C). Consistently, RT-qPCR verification
also suggested that TSLC8 was significantly down-
regulated in various CRC cell lines (Figure 1(c)).
Meanwhile, TSLC8 expression was repressed in
CRC samples (n = 116, Figure 1(d), P < 0.01).
TSLC8 expression was significantly correlated with
TNM stages, metastatic status (Figure 1(e)) and
tumor size, whereas it was not associated with age,
gender or location (Table S3). Nucleocytoplasmic
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Figure 1. Identification of decreased TSLC8 in CRC. (a) The IncRNA sequencing for normal colon mucosa (normal) versus CRC tissues
(tumor). Only statistically significance IncRNAs were shown. (b) Volcano plots for (a). Up: significantly upregulated genes; Down:
significantly downregulated genes. (c) Relative TSLC8 expression in FHC and different CRC cell lines. N = 3 for each. (d) Relative
TSLC8 expression in normal and tumorous tissues. N = 116. (e) The association of TSLC8 expression with TNM stages and metastatic
status. (f) Nucleocytoplasmic separation assay to quantify the fraction of TSLC8. (g) The localization of TSLC8 was revealed by

fluorescence in situ hybridization (FISH). **: P < 0.01.

fractionation assay suggested that TSLC8 was pri-
marily located in the cytoplasm (Figure 1(f)). The
fluorescence in situ hybridization further revealed
that a predominantly cytoplasmic distribution
(Figure 1(g)). These data identified that TSLC8 was
significantly downregulated in CRC and may be cor-
related with CRC development.

Introducing TSLC8 inhibits malignancy and
promotes apoptosis in CRC

Since SW480 cells showed significantly lowered
expression of TSLC8, we then chose SW480 cell
for analysis. We found that SW480 cells trans-
fected with pWPXL-TSLC8 vector markedly



upregulated TSLC8 expression in SW480 cells
(Figure S2A). TSLC8 overexpression then
strongly inhibited CRC cell viability (Figure 2
(a)). Instead, the tumor sphere formation was
also dramatically repressed with TSLC8 over-
expression (Figure 2(b,c)). As expected, intro-
ducing TSLC8 promoted apoptosis in SW480
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cells (Figure 2(d)). We next investigated
whether TSLC8 had in vivo effect on CRC cell
tumorigenesis. Results suggested that TLSCS8
overexpression could significantly reduce xeno-
graft tumor growth and tumor weight (Figure 2
(e,f)). The inhibitory effect on xenograft tumors
was evident at very early stages with smaller
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Figure 2. Ectopic expression of TSLC8 inhibits malignancy of CRC cells. (a) Cell viability of SW480 cells transfected with lentiviral
control (control) or lentiviral vector containing TSLC8 (TSLC8). D stands for day. N = 3 for each time point. (b) Tumor sphere
formation assay for SW480 cells with or without TSLC8 overexpression. (c) The quantification for (B). Triplicate results were shown.
(d) Flow cytometry to detect apoptosis for SW480 cells transfected with a lentiviral control (control) or a vector with TSLC8 (TSLC8).
(e) Representative tumor images for SW480 xenografts transfected with the lentiviral control or TSLC8 overexpressing vector. (f)
Quantification results for (E). N = 6. (g) Dynamic tumor growth of SW480 xenografts with or without TSLC8 overexpression for

28 days. N = 6. **: P < 0.01.
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tumor volumes (Figure 2(g)). These results sug-
gested that TSLC8 overexpression suppressed
malignant phenotypes of CRC both in vitro
and in vivo.

Silencing TSLC8 expression advances CRC
development

We noticed that some CRC cell lines had relatively
higher TSLC8 expression compared with other cell
lines (Figure 1(c)). We then chose HCT-116 cells to
knock down TSLC8 expression and evaluated asso-
ciated effects. ShRNA mediated knockdown signifi-
cantly lowered TSLCS8 expression in HCT-116 cells
(Figure S2B). Not surprisingly, reducing TSLC8
expression dramatically facilitated CRC cell viability
(Figure 3(a) and S3A) as well as tumor sphere for-
mation (Figure 3(b,c)). However, if TSLC8 expres-
sion was restored, the viability and migratory ability
of CRC cells would be markedly inhibited (Figure
S3A and S3B). Meanwhile, the apoptotic rates were
markedly lowered with TSLCS silence (Figure 3(d)).
The in vivo effect was also evaluated and we found
that TSLC8 knockdown substantially increased
tumor weight and xenograft tumor growth (Figure
3(e,f)). The tumor size was larger with TSLCS silence
during the transplantation experiments (Figure 3
(g)). These data again argued that knocking down
TSLC8 expression may advance the tumorigenic
effects of CRC cells.

Identification of puma as TSLC8 binding target

To determine putative TSLC8 targets, ntraRNA was
utilized to implement an unbiased prediction [14].
Results showed that puma mRNA was a putative
target for TSLC8 binding (Figure 4(a)). In vitro
RNA-RNA assay confirmed the TSLC8-puma inter-
action (Figure 4(b), GAPDH and IncRNA MALAT1
were negative controls). Furthermore, TSLC8 over-
expression markedly increased the puma mRNA
levels (Figure 4(c)). In addition, TSLC8 silence sig-
nificantly decreased the level of puma transcripts
(Figure 4(c)). Consistently, we found -elevated
PUMA protein expression in SW480 and HT-29
cells with TSLC8 overexpression (Figure 4(d)).
Two shRNAs for puma were constructed and

efficiently downregulated puma expression (The
shRNA puma #2 was used thereafter, Figure 4(e)).
We found that silencing puma alone could increase
the cellular migration (Figure 4(f)). Overexpression
of TSLC8 consistently inhibited the migration
(Figure 4(f)). However, the tumor inhibitory role
of TSLC8 overexpression was counteracted with
concomitant puma silence (Figure 4(f)). Therefore,
TSLC8 may promote PUMA expression by stabiliz-
ing puma transcripts to inhibit CRC cells.

FOXO1 facilitates TSLC8 expression

To search for the regulatory mechanisms of TSLC8
expression, we noted that there was a potential
FOXOL1 recognition element (FRE) upstream of
TSLC8 transcription start site (TSS) (Figure 5(a)).
This transcription factor has critical roles during
tumor suppression [15]. To confirm whether
FOXOIL regulated TSLC8 expression, we conducted
a correlation study. We found that FOXOI tran-
scripts and TSLC8 were significantly correlated
(R =0.6336, P < 0.001, Figure 5(b)). Ectopic expres-
sion of FOXO1 facilitated endogenous TSLCS8
expression (Figure 5(c)). However, when TSLCS8
was overexpressed, concomitant elevation in
FOXOLI levels was not observed implying that this
regulation was unidirectional (Figure 5(d)). When
we knocked down FOXOI expression, we observed
a dramatic decrease in both FOXOI and TSLCS8
expression (Figure 5(e)). As expected, depleting
TSLC8 alone did not affect FOXOI levels (Figure 5
(£)). In addition, overexpressing FOXO1 could sti-
mulate the promotor activity of TSLC8 compared
with empty control (Figure 5(g)). The chromatin
immunoprecipitation (ChIP) assays further revealed
that FOXOL1 directly bound to the TSLC8 promoter
(Figure S4). As a verification, FOXO1 vector trans-
fection significantly upregulated FOXO1 expression
(Figure 5(h)). There results suggested that FOXO1
might dictate TSLC8 expression in CRC cells.

The TSLC8 locus was epigenetically regulated in
CRC by hypermethylation

We observed significant loss of TSLC8 expression
in CRC cells and samples, next we sought to
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Figure 3. Silencing TSLC8 advances malignant phenotypes in CRC cells. (a) Cell viability of HCT-116 cells transfected with a scramble
control (ShCtrl) or shRNA#2 targeting TSLC8 (ShTSLC8). “D” is for day. N = 3 for each time point. (b) Tumor sphere formation assay
for HCT-116 cells with or without TSLC8 knockdown by shRNA. (c) The quantification for (B), N = 3. (d) Flow cytometry to detect
apoptosis for HCT-116 cells transfected with a scramble control (control) or a vector with TSLC8 (TSLC8). (e) Representative tumor
images for SW480 xenografts transfected with the scramble control (control) or TSLC8 short hairpin RNA (ShTSLC8). (f) Quantification
for (E). N = 6. () Tumor growth of HCT-116 xenografts transfected with scramble control or siRNA targeting TSLC8. N = 6. **:

P < 0.01.

determine the regulatory mechanism underlying
TSLC8 silence. We conducted WGBS on primary
colon cells from healthy donors and compared the
results to profiling of CRC cell lines. We found
that ~15 kB unmethylated regions in primary nor-
mal colon cells whereas it was hypermethylated in

CRC cells (Figure 6(a)). We also measured the
methylation levels of CRC and surrounding nor-
mal tissues. The results also showed hypermethy-
lation in CRC (Figure 6(b)). The methylation
status and TSLC8 expression was also negatively
correlated (Figure 6(c)). Quantification of de novo
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DNA methyltransferase (DNMT) family enzymes
revealed that DNMT3A might be responsible for
the observed hypermethylation (Figure 6(d)). We
then investigated the effect of reducing DNMT3A
enzymatic activity using a previously synthesized
DNMT3A inhibitor [16]. We found markedly
repressed methylation in the CpG island proximal
to TSLC8 promoter region with DNMT3A

assay for HCT-116 cells transfected with indicated vectors (left). The

inhibitor treatment (Figure 6(e)). Furthermore,
DNMT3A levels negatively correlated with TSLC8
expression (Figure S5). Notably, this effect was
also dose-dependent (Figure 6(e)). We also
inserted the TSLC8 promoter construct into
a CpGLess vector and subject this construct to
Sssl-induced methylation in vitro. We found
a significant reduction in TSLC8 promoter activity
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when TSLC8 promoter was modified by hyper-
methylation (Figure 6(f)). These data suggested
that hypermethylation contributed to the decrease
in TSLC8 expression leading to diminished down-
stream effects in CRC cells.

Discussion

In current work, we have first unraveled a novel
IncRNA termed TSLC8 with potential tumor sup-
pressive function in CRC. TSLC8 was frequently
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(Mlumina). N = 116. (c) Correlation between methylation status and TSLC8 expression. N = 116. (d) Relative RNA expression of DNMT
(DNA Methyltransferase) enzymes in normal adjacent tissues (NATs) and CRC tissues. (e) Methylation levels of SW480 cells left
untreated or treated with increasing doses of DNMT3A inhibitor (5 pM and 20 pM). N = 116. (f) Luciferase reporter assays for TSLC8
promoter (pTSLC8) with or without CpG-methyltransferase (Sssl) mediated methylation. Data were normalized to CpGLess empty

vectors. N = 3. ns: not significant; **: P < 0.01.

downregulated in various CRC cell lines and tumor
specimens. We noted that reintroduction of TSLC8
in CRC cells inhibited viability, tumor sphere forma-
tion and promoted apoptosis. Functional silencing
for TSLC8 in CRC cells profoundly advanced malig-
nant phenotypes whereas apoptosis was consistently
inhibited. Mechanistic study suggested that TSLC8
actively stabilizes puma transcripts. FOXO1 was
responsible for the induction of TSLC8 and

hypermethylation of TSLC8 locus may disrupt
TSLC8 expression in CRC and increased expression
of DNMT3A might contribute to the observed
hypermethylation. It is still needed to further explore
the enzymatic activity of DNMTs and its involve-
ment in CRC progression.

We have designated TSLC8 as a potential tumor
suppressive IncRNA at least in CRC owing to low-
ered expression of TSLC8 in CRC and inhibition of



CRC malignancy by ectopic TSLC8 overexpression.
However, we have not examined the effect of TSLC8
in other types of epithelial cancers such as renal cell
carcinoma (RCC), lung squamous cell carcinoma
(lung-SCC) and hepatocellular carcinoma (HCC)
[1] or the effect of TSLCS8 is only restricted in color-
ectal cancers. This may point to several interesting
area for research in future.

FOXO proteins belong to a superfamily of forkhead
box containing transcription factor and FOXO1 (pre-
viously termed as FKHR, also known as FOXO1a) is
one subfamily member [15]. FOXOs have multiple
tumor suppressive functions such as checkpoint con-
trol and apoptosis [17,18]. The anti-tumor function of
FOXOL1 is diverse, ranging from inhibiting Cyclin D1/
2, cross-talking with tumor suppressor p53 to tran-
scriptionally inducing p27°""%, Bim, Fas ligand and
tumor necrosis factor-related apoptosis-inducing
ligand (TRAIL) expression (reviewed in [15]). The
Akt signaling can inactivate FOXOs via phosphoryla-
tion whereas the protein phosphatase PPA2 can
instead dephosphorylate FOXOs to facilitate apoptosis
[19]. In a recent report, Chae et al. showed that
a histone methyltransferase G9a (EHMT2) was over-
expressed in colon cancer [20]. G9a mediated K273
methylation of FOXOI1 increases the interaction
between FOXO1 and an E3-ligase SKP2 to target
FOXOL1 for degradation [20]. Therefore, FOXOL1 is
frequently downregulated in colon cancer implying
a tumor suppressive role for FOXOI1 [20]. In current
study, FOXOL1 has been identified as the transcription
factor responsible for TSLC8 induction. The tumor
suppressive activity of FOXO1 can therefore be
ascribed to its downstream target TSLCS.
Collectively, our current work has uncovered a novel
layer of complexity for the well-known transcription
factor FOXOL1 for its tumor suppressive function. The
diverse and seemingly redundant roles of FOXO1 may
constitute “heterogenous redundancy” and guarantee
robust tumor suppression [21].

Notably, many cancers show hypermethylation
especially in CpG islands although these epigenetic
alterations are thought as passive events and do not
confer survival or proliferative advantages [22].
Therefore, it is really interesting in the context of
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TSLC8 hypermethylation in current work. The hyper-
methylation within TSLC8 promoter may to some
extent result in TSLCS silence and establish a causal
relationship between DNA hypermethylation at
TSLC8 locus and colon cancer progression.
However, whether FOXO1 locus is also subject to
epigenetic silence via DNA hypermethylation remains
elusive and requires further investigation.
Furthermore, our experiments also support that
using epigenetic drugs (e.g. 5-azacytidine) might pro-
vide fruitful insight into the treatment of colorectal
cancer because reactivation of TSLC8 expression
induce tumor suppression.

We have shown that puma expression was
enhanced by TSLC8. TSLC8 could stabilize puma
transcripts. A major challenge in CRC is the frequent
mutations in tumor suppressor p53 gene and reduced
sensitivity to agents [23]. However, PUMA is a potent
apoptosis inducer in colorectal cancer cells irrespec-
tive of p53 status [24]. The stabilization of puma
transcripts and upregulation of PUMA proteins may
possibly bypass the need for functional p53 and exerts
a tumor suppressive function especially in p53-
negative or mutated CRC cells [25]. Future experi-
ments will be performed by qRT-PCR of puma tran-
scripts in conditions by which TSCL8 is knocked-
down and/or overexpressed at fixed time points with-
out synthesis blockage.

In conclusion, we have uncovered a novel
IncRNA termed TSLC8 which stabilizes puma
mRNA. FOXOL1 transcription factor is responsi-
ble for TSLC8 induction. Therefore, the FOXO1-
TSLC8-puma axis has unraveled a novel aspect in
tumorigenesis and provided a potential clue for
therapeutic targeting of TSLCS to treat colorectal
cancer.
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