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Figure 6. Inhibition of SNHG3 suppressed the aggressive behavior of CCA cells through the miR-151a-3p/STAT5a axis. HUCC-T1 cells were
transfected with si-SNHG3, miR-151a-3p inhibitor and/or si-STAT5a for 24 hours. (A) qRT-PCR assay was used to detect STAT5a expression
in HUCC-T1 cells. (B) CCK-8 assay was used to assess HUCC-T1 cells viability. (C) TUNEL was performed to detect HUCC-T1 cells apoptosis.
(D) Wound healing assay was carried out to investigate HUCC-T1 cells migration (magnification: x100). (E) Transwell assay was used to
elucidate HUCC-T1 cells migration and invasion (magnification: x 100).™P < .001vs. si-NC+NC inhibitor; # P< .01,%# P< .001vs. si-SNHG3+NC
inhibitor; ¢P < .05,44P < .01%%P < .001 vs. si-SNHG3+miR-151a-3p inhibitor. CCA, cholangiocarcinoma; NC, negative control.
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suppressed the aggressive behavior of CCA cells, which is
consistent with the findings reported by Sun et al.*°

LncRNAs interact with miRNAs to regulate target
genes.?%%" Their function as ceRNAs is one of the impor-
tant mechanisms of post-transcriptional regulation of
genes in the cytoplasm.® miRNAs can modulate cancer
cell function by directly targeting mRNAs and negatively
regulating their expression.®® They are involved in various
processes contributing to cancer development and pro-
gression.®* IncRNAs function as miRNA sponges to partic-
ipate in tumor progression.®® The PRRT3-AS1/miR-507/
HOXBS5 pathway has been shown to enhance the onco-
genic properties.®® The IncRNA MT1JP can alleviate the
malignant behavior of CCA cells via the miR-18a-5p/FBP1
pathway.®" In addition, the IncRNA TTN-AS1 functions
as a ceRNA of miR-320a, promoting cell cycle progres-
sion and angiogenesis in CCA.® In osteosarcoma, SNHG3
binds to miR-151a-3p, increasing the malignant behavior
of osteosarcoma cells.? On the basis of these findings, we
speculated that SNHG3 might mediate CCA progression
by acting as a ceRNA. In this study, we initially found that
SNHGS3 was mostly distributed in the cytoplasm, which
indicated its regulation at the post-transcriptional level.
Subsequently, bioinformatic tools and mechanistic assays
showed that SNHG3 directly targeted miR-151a-3p.
Several types of malignancies show aberrant expression
of miR-151a-3p, which is linked to tumorigenesis."*” For
instance, miR-151a-3p suppresses prostate cancer cell
growth."" In addition, SBF2-AS1 sponges miR-151a-3p
to induce chemotherapy resistance in tumor cells.®’ It is
unknown, therefore, how miR-151a-3p affects the devel-
opment of CCA. miR-151a-3p was downregulated in CCA
and its inhibition reversed the effects of SNHG3 inhibi-
tion on the aggressive behavior of CCA cells. To the best
of our knowledge, this study is the first to demonstrate
the role of miR-131a-3p in CCA progression.

In the study, miR-151a-3p and SNHG3 negatively and
positively regulated the expression of STAT5a, respec-
tively. In particular, miR-151a-3p negatively regulated
STATb5a expression by directly binding to its 3'-UTR.
Signal transduction and transcription activator (STAT)
5, a member of the STAT family, contains 2 isoforms,
namely, STAT5s and STAT5b.%8 Dysregulation of STAT5a
has been shown to influence prognosis and the efficacy
of radiotherapy and chemotherapy in various malignant
tumors.®®#! Tan et al. discovered that STAT5A promoted
glioma tumorigenesis by inducing LINC01198 to stabilize
the RNA-binding protein DGCR8.4° Dong et al. found that
STAT5a remodeled lipid metabolism in gastric cancer

cells by regulating the FABPS5 protein, consequently pro-
moting gastric cancer tumorigenesis.*' Herein, STAT5a
was found to be remarkably upregulated in CCA cells and
tissues. Functional experiments validated that the effects
of suppressing SNHG3 and miR-151a-3p on the aggres-
sive behavior of CCA cells were counteracted by STAT5a
knockdown.

These results suggest that SNHG3 facilitates the growth
and metastasis of CCA through the miR-151a-3p/STAT5a
axis. To the best of our knowledge, this study is the first to
report the functional role of SNHG3 as a ceRNA of miR-
151a-3p in CCA, its high expression in CCA tissues, and
its significant association with clinicopathological param-
eters of CCA. The SNHG3/miR-151a-3p/STATba axis
represents a promising therapeutic target for CCA.

Despite important findings, this study has some limita-
tions that should be acknowledged. First, animal experi-
ments are required to validate the oncogenic role of
SNHG3 in CCA. Second, we selected miR-151a-3p as
the target of SNHG3. However, other miRNAs may be
involved in SNHG3-mediated development of CCA. To
address these limitations in future studies, we will use
animal models and molecular biology techniques to inves-
tigate the mechanism of SNHG3 in CCA development.

CONCLUSION

In conclusion, this study reveals that SNHG3 is highly
expressed in CCA tissues and promotes the aggressive
behavior of CCA cells by targeting the miR-151a-3p/
STAT5a axis. The novel axis comprising SNHG3, miR-
151a-3p, and STAT5a is a promising therapeutic target
for CCA.
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Supplementary Table 1. The Sequences for Cell Transfection

Gene Sequences (5'-3)
si-SNHG3 GGGAUCAUCUAGAAGGUAATT
si-STAT5a TGATGGAGGTGTTGAAGAA
sh-NC AAUUCUCCGAACGUGUCACGU

miR-151a-3p mimic
miR-151a-3p inhibitor
NC mimic

NC inhibitor

CUAGACUGAAGCUCCUUGAGG
CCGAAAGGAGAUUCAGUCUAG
UUUGUACUACACAAAAGUACUG
CAGUCCUUUUGUGUAGUACAA

Supplementary Table 2. Primer Sequences for qRT-PCR Assay

Gene Forward Primer (5'-3') Reverse Primer (5'-3")
SNHG3 GACTTCCGGGCACTTCGTAA TGCTCCAAGTCTGCCAAAGA
STAT5a GTGCCTGACAAAGTGCTGTG GAGGTTCTCCTTGGTCAGGC
miR-196a CCGACGTAGGTAGTTTCATGTT GTGCAGGGTCCGAGGTATTC
miR-128 GGTCACAGTGAACCGGTC GTGCAGGGTCC GAGGT
miR-1286 TGCAGGACCAAGATGAGCCCT GCGAGCACAGAATTAATACGAC
miR-151a-3p GGATGCTAGACTGAAGCTCCT CAGTGCGTGTCGTGGAGT
GAPDH GAGAAGGCTGGGGCTCATTT AGTGATGGCATGGACTGTGG
ue CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT




