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Abstract: Increasing evidence demonstrate that dysregulated microRNAs (miRNAs) are involved in carcinogenesis
and tumor progression in papillary thyroid cancer (PTC). However, the specific miR-761 in cancer remains largely
unknown. In this study, we reported for the first that miR-761 expression was down-regulated in PTC tissues and
cell lines, and its decrease was associated with tumor size and TNM stage. Gain- and loss-of function experiments
revealed that miR-761 inhibited cell proliferation, colony formation and cell cycle progression in vitro and in vivo.
Moreover, TRIM29 was identified as a direct downstream target of miR-761 in PTC cells and mediated the functional
effects of miR-761 in PTC. Restoration of TRIM29 expression at least partially abolished the biological effects of
miR-761 on PTC cells. Furthermore, overexpression of INcRNA HOXA11-AS was inversely correlated with miR-761
expression in PTC tissues. LncRNA HOXA11-AS could modulate the miR-761 expression and regulate cellular be-
haviors. Taken together, this research supports the first evidence that IncRNA HOXA11-AS-reguated miR-761 plays
a functional role in inhibiting PTC progression by targeting TRIM29 and represent a promising therapeutic strategy

for patients with PTC.
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Introduction

Thyroid cancer (TC) is one of the most common
endocrine malignancies with a rapidly increas-
ing incidence, which contributes to a proportion
of cancer-related death worldwide, among
which the papillary thyroid carcinoma (PTC) is
the most common type and accounts for
approximately 80% of all TC [1, 2]. Despite most
of the PTC are curable through thyroidectomy
and conservative radioactive iodine therapy,
however, tumor recurrence and distant metas-
tasis still contribute to poor outcome [3, 4].
Thus, it’s critical to understand the underlying
mechanism and develop novel therapeutic
strategies for its efficient treatment.

microRNAs (miRNAs), a family of highly con-
served and endogenous, single stranded, small
non-coding RNAs, regulates target gene expres-

sion by binding to partially complementary
sequences of 3’ untranslated region (3'UTR) of
target gene to induce mRNA degradation or
suppresses mRNA translation [5-7]. Increasing
studies confirmed that miRNAs were involved in
multiple physiological and pathological activi-
ties, including cell growth, apoptosis, differen-
tiation and metastasis [8, 9]. miR-761, which
located on chromosome 1p2, was dysregulated
in different cancers [10-12]. miR-761 promotes
progression and metastasis of non-small cell
lung cancer by targeting ING4 and TIMP2 [13].
miR-761 induces aggressive phenotypes in tri-
ple-negative breast cancer cells by repressing
TRIM29 expression [14]. miR-761 is up-regulat-
ed in hepatocellular carcinoma and regulates
tumorigenesis by targeting mitofusin-2 [15].
These studies suggest that miR-761 was an
oncogene in cancers. However, miR-761 inhib-
its tumor progression by targeting MSI1 in ovar-
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ian carcinoma [16]. Hsa-circ-0007534/miR-
761/ZIC5 regulatory loop modulates the prolif-
eration and migration of glioma cells [17].
These reports indicated that miR-761 was a
tumor suppressor in cancer. Above all, miR-761
was cell-type dependent in different cancers.
However, the expression and its function of
miR-761 in thyroid cancer remain largely un-
known.

In this study, we demonstrated for the first time
that miR-761 was significantly down-regulated
in TC tissues and cells. Its down-regulation cor-
related with poor clinical features and survival.
Gain- and loss-of-function experiment showed
that miR-761 inhibited cell proliferation, colony
formation and cell cycle progression in vitro
and in vivo partly by regulating tripartite motif-
containing 29 (TRIM29). miR-761 was inversely
regulated by INcRNA HOXA11-AS. In conclusion,
HOXA11-AS/miR-761/TRIM29 signal pathway
may provide a novel and promising treatment
strategy for TC.

Materials and methods
Patients and tissue samples

A total of 81 cases of PTC and corresponding
adjacent normal tissues were obtained from
patients who underwent thyroidectomy and
node dissection, without chemotherapy or ra-
diotherapy in our hospital. After surgical resec-
tion, the tissues were frozen in liquid nitrogen
immediately and stored at -80°C until further
analyses. Written consent was collected from
all patients and the study was approved by the
Ethics Committee of the Jilin Cancer Hospital.

Cell culture

The human thyroid cell lines, including 8505C,
TPC-1, SW1736, and a human thyroid follicular
epithelial cell line HTORI3 were obtained from
the Cell Bank of the Chinese Academy of
Sciences (Shanghai, China). Cells were cultured
in RPMI1640 medium (Gibco-BRL, Grand Is-
land, NY, USA) supplemented with 10% fetal
bovine serum (Gibco-BRL) at 37°C in humidi-
fied atmosphere with 5% CO,,.

Cell transfection and reagent

Vectors mediated precursor miR-761 (HmiR-
0704) and miRNA inhibitors against miR-761
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(HMiR-AN1158), and their corresponding con-
trol vectors (CmiROO01-MR04 and CmiR-AN-
0001-AMO02) were purchased from GeneCo-
poeia Inc. (Guangzhou, China). For TRIM29
overexpression, a full-length human TRIM29
cDNA was amplified by PCR and subcloned
into the mammalian expression vector pcD-
NA3.1(+) (Invitrogen, Carlsbad, CA, USA). sh-
RNA used for TRIM29 silencing and non-target-
ing (NT) shRNA were purchased from Gene-
Pharma (Shanghai, China). Lipofectamine 2000
Reagent (Invitrogen) was used for cell transfec-
tion. PTC cells were harvested for further analy-
sis 48 h after transfection.

Cell proliferation and flow cytometry assay

Forty-eight hours after transfection, PTC cells
(5 x 103 per well) were seeded in a 96-well
plate and detected for cell proliferation using
the cell counting kit-8 (CCK-8) assay according
to the manufacturer’s instructions. The absor-
bance at 490 nm was evaluated using a Mul-
tiskan Ex microtitre plate reader (Labsystems,
Helsinki, Finland) at O h, 24 h, 48 h, and 72 h
after seeding. For cell cycle analysis, the trans-
fected PTC cells were harvested, washed with
PBS, and stained with propidium iodide (PI)
using the CycleTEST PLUS DNA Reagent Kit (BD
Biosciences, Franklin Lakes, NJ, USA) at room
temperature for 30 min. Then the stained cells
were analyzed by a FACSCalibur flow cytometer
(BD Biosciences). The percentage of the cells in
G1, S, and G2/M phase were analyzed.

Colony formation assay

Forty-eight hours after transfection, PTC cells
(1 x 108° per well) were seeded in a 6-well plate
and cultured with complete medium for 2
weeks. Cell colonies were fixed with 4% parafor-
maldehyde for 30 min and stained with 0.5%
crystal violet for 30 min at room temperature.

RNA extraction and quantitative real-time PCR
(QRT-PCR)

Total RNA of PTC tissues and cells was isolated
using Trizol reagent (Invitrogen) according to its
instructions and was reverse transcribed into
cDNA using a TakaRa PrimeScript™ RT kit
(Ta-kara, Dalian, China). The expression of miR-
761 was quantified by TagMan miRNA assays
(Applied Biosystems, Foster City, CA, USA). gRT-
PCR of TRIM29 mRNA was carried out using

Am J Transl Res 2019;11(11):6826-6837



The role of miR-761 in PTC

A: B
.% 1.5 . § 151
w 7}
2 ]
s 8
% 1.04 % 1.0
2 2
Eos "?' &
Eo T E 05
o s ®
% L] ';
2 0.0 L 3 0.0
0. T T o
Normal PTC

Figure 1. Expression of miR-761 in PTC. A. The expression level of miR-761 was
assessed in tumor tissues and adjacent normal tissues of PTC patients. B. The
expression levels of miR-761 were down-regulated in PTC cells lines compared
to normal thyroid cell line HTORI3. *P < 0.05, **P < 0.01.

Table 1. Correlation between miR-761 expression and clinicopatho-

logical feature in PTC patients (n = 81)

"HTORI3 8505C TPC-1 SW1736

milk for 1 h at room tem-

perature, the membranes

then were incubated with

specific primary antibody

against TRIM29 (Abcam,

* Cambridge, UK) and GAP-

2 DH (sc-47724, Santa Cruz
Biotechnology, Santa Cruz,
CA, USA) at 4°C overnight.
The following day, the
membranes were incubat-
ed with horseradish per-
oxidase (HRP)-conjugated
secondary antibody for 2
h at room temperature.
(NXA931-1ML and NA934-
1ML, GE Healthcare Life

Expression level

Sciences, Beijing, China).

Clinical parameters Cases (n) miR-761"ien miR-761'" P value The blots were detect
(n =40) (n =41) ed with Chemiluminescen-

Age (years) ce Reagents (Sigma, St-
< 60 years 32 17 15 0.586 Louis, MO, USA) using
> 60 years 49 23 26 Amersham™ Imager 680

Gender from GE Healthcare Life
Male 36 18 18 0.921 Sciences.
Female 45 22 23

Tumor size (cm) 0.008* Tumor xenograft model
<5cm 58 34 24 BALB/c nude mice (male,
25cm 23 6 17 4-6-week-old, 1820 g)

TNM stage 0.038* were obtained from Sh-
I+I1 63 35 28 anghai SLAC Laboratory
H+1V 18 5 13 Animal Co. Ltd (Shanghai,

Lymph metastasis 0.615 China) and randomly di-
Present 16 7 9 vided into two groups (n =
Absent 65 33 32 5 per group). TPC-1 cells (1

*indicate P < 0.05.

SYBR Green Premix PCR Master Mix (Roche,
Mannheim, Germany) in a StepOnePlus real-
time PCR system (Applied Biosystems). The rel-
ative expression of miR-761 and TRIM29 mRNA
was normalized to U6 and GAPDH using 224¢
method.

Western blot analysis

PTC cells and tissues were lysed using RIPA
lysis buffer (Beyotime, Beijing, China) on ice.
An Enhanced BCA Protein Assay kit (Beyotime)
was used for measuring protein concentration.
The protein samples were separated by 10%
SDS-PAGE and transferred onto polyvinylidene
difluoride (PVDF) membranes (Millipore, Bed-
ford, MA, USA). After blocking with 5% non-fat
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x 10° per injection) th-
at were transfected with
control and miR-761 were
implanted into the right flank of the mice via
subcutaneous injection. Tumor volumes were
measured every 4 days after being apparent-
ly observed and calculated with the following
formula: Volume = (length x width?)/2. After 3
weeks, all mice were sacrificed under anesthe-
sia. The animal experiments were approved by
the Animal Care and Use Committee of lJilin
Cancer Hospital.

Luciferase reporter assay

The 3-UTR of TRIM29 containing predicted
miR-761 binding sites (both wild type and mu-
tant) were subcloned into the pmirGLO vector
(Promega, Madison, WI, USA). For the lucifer-
ase reporter assay, TPC-1 cells were transfect-
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Figure 2. miR-761 suppresses proliferation, colony formation and cell cycle progression of PTC cells. (A) TPC-1 and 8505C cells that were transfected with different
vectors were subjected to qRT-PCR for miR-761 expression. Overexpression of miR-761 inhibited cell proliferation (B), colony formation (C) and cell cycle progres-
sion (D) in TPC-1 cells, while down-regulation of miR-761 promoted proliferation (B), cell colony formation (C) and cell cycle progression (D) in 8505C cells. n = six
independent experiments. *P < 0.05, **P < 0.01.
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Figure 3. miR-761 inhibits tumor growth in vivo. A. Tumor growth curve revealed that miR-761 overexpression signifi-
cantly inhibited tumor growth in vivo. B. Tumor nodules were subjected to immunohistochemical staining for Ki-67

assays and quantitative analysis. *P < 0.05.

ed with different combinations of miR-761
mimics, control mimics and pGL3-TRIM29 3'-
UTR wild type or mutant. The relative lucifera-
se activities were measured using the Dual-
Luciferase Reporter Assay System (Promega,
Madison, WI, USA) and normalized to Renilla
activity.

Statistical analysis

The data were shown as Mean + SD and ana-
lyzed using GraphPad Prism 6.0 Software
(GraphPad Inc., San Diego, CA, USA). All experi-
ments were repeated for at least 3 times.
Student’s t-test (2 groups) and one-way ANOVA
(multiple groups) were conducted to analyze
the difference. Spearman Pearson correlation
analysis was performed to determine the cor-
relation between miR-761 and TRIM29 mRNA
expression. Differences were defined as statis-
tically significant if P < 0.05.

Results

miR-761 was down-regulated in PTC and corre-
lated with poor clinicopathological features

To examine the expression of miR-761 in PTC,
we demonstrated that miR-761 was significant-
ly decreased in PTC tissues compared to that in
adjacent non-tumor tissues using qRT-PCR (P <
0.05, Figure 1A). Moreover, miR-761 was also
down-regulated in a panel of PTC cell lines com-
pared with normal thyroid cell HTORI3 (P <
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0.05, Figure 1B). To assess the clinical roles of
miR-761, PTC tissues were divided into two sub-
groups according to the median value. The
decreased miR-761 was significantly associat-
ed with large tumor size and advanced TNM
stage (P = 0.008, 0.038, respectively, Table 1).
These results suggested that miR-761 was
involved in PTC progression.

miR-761 inhibits cell proliferation, colony for-
mation and cell cycle progression in thyroid
cancer

To determine the function of miR-761 in PTC,
we performed gain- and loss-of function experi-
ment by transfecting respective vectors in
TPC-1 and 8505C whose endogenous miR-761
was lowest and highest expression in PTC cell
lines (P < 0.05, Figure 2A). The results of CCK-
8, colony formation and flow cytometry assay
showed that miR-761 overexpression signifi-
cantly repressed the cell proliferation, colony
formation and cell cycle progression in TPC-1
cells (P < 0.05, Figure 2B-D). While miR-761
knockdown had the opposite effect on 8505C
cells (P < 0.05, Figure 2B-D). These data sug-
gest that miR-761 exhibits a tumor suppressor
role in PTC.

miR-761 overexpression restrains PTC growth
in vivo

Subcutaneous tumor model was conducted to
determine the effects of miR-761 in vivo. The

Am J Transl Res 2019;11(11):6826-6837
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Figure 4. TRIM29 is a direct target of miR-761 in PTC cells. (A) miR-761 and its putative binding sequences in the 3’-UTR of TRIM29. The mutant binding site was
generated in the complementary site for the seed region of miR-761. (B) miR-761 overexpression significantly suppressed the luciferase activity that carried wild-
type (wt) but not mutant (mt) 3’-UTR of TRIM29. miR-761 overexpression reduced the expression of TRIM29 mRNA (C) and protein (D) in TPC-1 cells and miR-761
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pectively, Figure 4C, 4D).
Moreover, we confirmed th-
at TRIM29 was up-regulat-
ed in PTC tissues compared
to the normal tissues (Fig-
ure S1B).
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To further validate the cor-
relation between miR-761
and TRIM29 in vivo, we ex-
amined the TRIM29 mRNA
and protein expression in

Figure 5. An inverse correlation between miR-761 and TRIM29 expression is
observed in PTC. A. The expression of TRIM29 mRNA in miR-761 high-express-

High-miR-761

Low-miR-761 two miR-761 expression su-
bgroups. Results showed

that TRIM29 mRNA and pr-

ing tumors was significantly lower than that in miR-761 low-expressing tumors. otein levels were signifi-

B. The expression of TRIM29 protein in miR-761 high-expressing tumors was
significantly lower than that in miR-761 low-expressing tumors. C. A significant
inverse correlation between the mRNA levels of TRIM29 and miR-761 was ob-

served in PTC tissues. *P < 0.05.

tumors of xenograft mice models were shown
in Figure 3A. Consistent with in vitro data, the
tumor growth curves showed that miR-761
overexpression inhibited PTC growth measur-
ing by tumor size and weight in mice (P < 0.05,
Figure 3A). Moreover, immunohistochemistry
for Ki-67 revealed that miR-761 decrease the
proportion of Ki-67 positive cells (P < 0.05,
Figure 3B). These data indicate that miR-761
contributes to PTC tumorigenesis in vivo.

TRIM29 was a direct target of miR-761 in PTC
cells

To investigate the mechanism of miR-761 in
PTC, we used algorithm TargetScan to search
potential target of miR-761 and the TRIM29
3’-UTR had the binding site of miR-761 (Figure
4A). To confirm whether TRIM29 was a target of
miR-761 in PTC cells, we performed luciferase
reporter assay to show that miR-761 overex-
pression obviously inhibited the luciferase
activity of wild-type (wt) TRIM29 3-UTR while
had no influence on that of mutant (mt) TRIM29
3-UTR (P < 0.05, Figure 4B). Furthermore, miR-
761 overexpression markedly suppressed the
mRNA and protein expression of TRIM29 in
TPC-1 cells (P < 0.05, respectively, Figure 4C,
4D). While the expression of TRIM29 mRNA and
protein were significantly increased by the inhi-
bition of miR-761 in 8505C cells (P < 0.05, res-
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cantly lower in high miR-
761 group than that in low
miR-761 group in PTC (P <
0.05, Figure BA, 5B). In
addition, we demonstrated
that the mRNA level of TRIM29 in the PTC tis-
sues was inversely correlated with miR-761
expression (r = -0.6207, P < 0.0001, Figure
5C). Moreover, we used IHC staining of TRIM29
in different miR-761 tissues, which showed the
similar result (Figure S1A). In conclusion, these
data suggest that TRIM29 was a direct down-
stream target of miR-761 in PTC.

TRIM29 promotes cell proliferation, colony
formation and cell cycle progression in thyroid
cancer

To explore whether TRIM29 overexpression mi-
mic the biological function of miR-761, we used
overexpressed or knockdown vectors to mimic
the experiment (P < 0.05, Figure 6A). The data
showed that TRIM29 overexpression signifi-
cantly promoted the cell proliferation, colony
formation and cell cycle progression in 8505C
cells (P < 0.05, Figure 6B-D). While TRIM29
knockdown had the opposite effect on TPC-1
cells (P < 0.05, Figure 6B-D). Thus, these data
indicated that TRIM29 alteration could mimic
the biological function of miR-761 in PTC cells.

TRIM29 mediates the functional role of miR-
761 in PTC cells

To detect whether TRIM29 participates in the
effects of miR-761 on PTC cells, TRIM29 was

Am J Transl Res 2019;11(11):6826-6837
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8505C and TPC1 cells that were transfected with corresponding vectors were subjected to western blot for TRIM29
expression. Overexpression of TRIM29 promoted cell proliferation (B), colony formation (C) and cell cycle progres-
sion (D) in 8505C cells, while down-regulation of TRIM29 inhibited proliferation (B), cell colony formation (C) and cell
cycle progression in TPC-1 cells. n = six independent experiments. *P < 0.05.

overexpressed in TPC-1-miR-761 cells or knock
down TRIM29 in 8505C-anti-miR-761 cells (P <
0.05, Figure 7A). TRIM29 restoration signifi-
cantly abolished the inhibitory effects of miR-
761 on cell proliferation, colony formation and
cell cycle progression of TPC-1 cells (P < 0.05,
Figure 7B-D). Moreover, the effects of miR-761
knockdown on cell proliferation, colony forma-
tion and cell cycle progression were attenuated
by co-transfection with TRIM29 shRNA (P <
0.05, Figure 7B-D). These results indicate that
TRIM29 is essential for miR-761-induced func-
tional effects on PTC cells.

miR-761 is negatively regulated by IncRNA
HOXA11-AS in PTC cells

To investigate the mechanism of miR-761 was
down-regulated in PTC, we predicted a target by
Starbase v2.0 and found IncRNA HOXA11-AS is
a molecular sponge which may regulate miR-
761. We first determined qRT-PCR and found
that HOXA11-AS was significantly increased in
PTC tissues compared to those adjacent non-
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tumor tissues (P < 0.05, Figure 8A). Spearman
analysis revealed that HOXA11-AS was inverse-
ly correlated with miR-761 in PTC tissues (r =
-0.7132, P < 0.05, Figure 8B). Furthermore,
HXOA11-AS knockdown increased the expres-
sion of miR-761 in TPC-1 cells (P < 0.05, Figure
8C), While HOXA11-AS overexpression led a
reduction of miR-761 in 8505C cells (P < 0.05,
Figure 8D). Then, we investigated whether
HOXA11-AS regulated biological function in PTC
cells. As expect, HOXA11-AS knockdown inhib-
its cell proliferation, colony formation and cell
cycle progression in TPC-1 cells (P < 0.05,
Figure 8E-G). On the contrary, HOXA11-AS over-
expression promoted cell proliferation, colony
formation and cell cycle progression in 8505C
cells (P < 0.05, Figure 8E-G). Therefore, INcCRNA
HOXA11-AS exerts its function in PTC cells pos-
sibly by negatively regulating miR-761.

Discussion

Increasing evidence reported that miRNAs play
critical role in the initiation and progression of

Am J Transl Res 2019;11(11):6826-6837
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reversed the promotive effects of miR-761 knockdown in 8505C cells (B-D). *P < 0.05.

thyroid cancer by regulating target oncogene or
tumor suppressor which are involved in cancer
pathogenesis. Therefore, identification of can-
cer-specific miRNAs may contribute to provide
novel diagnosis biomarkers and therapeutic
targets [18]. MiR-761, which was a novel can-
cer-related miRNA, the expression and func-
tional importance in TC remains unknown.
Here, we demonstrated that miR-761 was sig-
nificantly decreased in PTC tissues and cell
lines, which correlated with poor clinical fea-
tures of patients. Moreover, functional experi-
ments confirmed that miR-761 inhibited prolif-
eration, colony formation and cell cycle pro-
gression by gain- and loss-of-function experi-
ment. In addition, we also confirmed that miR-
761 restrained tumor growth in vivo. These
results revealed that miR-761 act as a tumor
suppressor in PTC progression.

TRIM29, which has been recognized as a novel
oncogene in PTC [19]. TRIM29 promotes pro-
gression of thyroid carcinoma via activating
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PIBK/AKT signaling pathway [19]. Previous
studies also reported that TRIM29 was involved
different cancers [20-22]. TRIM29 overexpres-
sion promotes proliferation and survival of
bladder cancer cells through NF-kB signaling
[23]. RNA interference against TRIM29 inhibits
migration and invasion of colorectal cancer
cells [24]. Here, we demonstrated that miR-761
repressed TRIM29 expression via binding its
3'UTR. In PTC tissues, miR-761 was inversely
correlated with TRIM29 expression. TRIM29
also promoted PTC cell proliferation, colony for-
mation and cell cycle progression. Moreover,
TRIM29 restoration reversed the effects of
miR-761 on PTC cells. Interestingly, TRIM29
was post-transcriptionally regulated by miR-
761 breast cancer [14]. These data suggest
that miR-761/TRIM29 axis exert important
roles in PTC.

To understand the reason that miR-761 was
down-regulated in PTC, we searched public
database and showed that IncRNA HOXA11-AS

Am J Transl Res 2019;11(11):6826-6837



The role of miR-761 in PTC

A B C
< c
% 2.0 2 1.5 § 4
g * .E 0.8+ g §
X 154 g 3 & 31
P S 061 o 1.04 3
< e < )
= 1.04 o - ~ 2
- r~ 0.4 - D
g ® L. o g &

3 A £ & 0.51 £
T 05 @ 0.21 z * @
- . . 2 @ =
2 O k-] 5 =
200 . . 2 00 . £ 00 - @0 —
3 Normal PTC 0.0 Relal?.s HOXA:fASe 1.5 on 2.0 & si-Control si-HOXA11-AS si-Control si-HOXA11-AS
ve - (=2
e TPC-1 TPC-1
s

D ':'o-‘ 504 * S 1.5- E
@ o
o 454 [7} 1.5 1.5+
&40_ g -e: si-Control * -e- Control *
¥ 35l g = si-HOXA11-AS } = HOXA11-AS
0 304 = 1.0+ -
< @ 1,04 @

- 254 ) 2 =

- 3 r~ g o

% % * o a

o 24 £ 0.54 O 0.5 =}

I 2

@ 14 B

> I I

._g 0 T g 0.0 Y 0.0 T T T 0.0 r T

[ Control HOXA11-AS Control HOXA11-AS o “u @ » 2 0 2 48 72
8505C 8505C TPC-1 Time (h) 8505C Time (h)

F 3004 250+ G 8o, 0 si-Control 80+ . 33 Control
@ ® x * W siHOXA11-AS - El HOXA11-AS
2 —— © 2004 2 . =
[ c @ 50 9 604
2 2004 8 S k
3 S 1504 ] s

@ @
k) s D 40- g 404
a = 100_ - -
.g 1004 * -é —— S 204 g 204
) ° . . 62 M— $ [gzim
si-Control si-HOXA11-AS Control HOXA11-AS GO/G1 S /M /G1
TPC- 8505C TPC-1 8505C
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<0.05.
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maybe a sponge of miR-761. HOXA11-AS has
been identified as an oncogene in cancers by
regulating miRNA [25-28]. LncRNA HOXA11-AS
promotes proliferation and invasion by target-
ing miR-124 in human non-small cell lung can-
cer cells [29]. LncRNA HOXA11-AS functions as
a competing endogenous RNA to regulate
PADI2 expression by sponging miR-125a-5p in
liver metastasis of colorectal cancer [30]. Lnc-
RNA HOXA11-AS promotes hepatocellular car-
cinoma progression by repressing miR-214-3p
[31]. Here, we confirmed that HOXA11-AS was
up-regulated in PTC and negatively correlated
with miR-761 expression. HOXA11-AS could
negatively regulated miR-761 expression in PTC
cells and exerted its function in proliferation,
colony formation and cell cycle progression.
These data suggest that HOXA11-AS play an
oncogene role in PTC through regulating miR-
761.

To conclude, our results demonstrated that
miR-761 expression was down-regulated in PTC
for the first time. Furthermore, miR-761 inhibit-
ed PTC cell proliferation, colony formation and
cell cycle progression through binding to the
3’'UTR of TRIM29 and subsequently repressing
its expression. Finally, we confirmed that HO-
XA11-AS could regulated miR-761 expression.
Thus, our results imply that miR-761 functions
as a tumor suppressor in PTC and may be a
promising therapeutic target for PTC treat-
ment.
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Figure S1. The expression of TRIM29 in PTC tissues. A. IHC staining of TRIM29 showed that the expression of
TRIM29 in high-miR-761 group was lower than that in low-miR-761 expression group. B. TRIM29 was up-regulated
in cancer tissues compared to the normal tissues. *P < 0.05.



