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Abstract

Background
Small nucleolar RNA host gene 16 (SNHG16) and pre-mRNA processing factor 6(PRPF6) play vital roles
in regulatory mechanisms of multiple cancers, but the mechanisms in ovarian cancer (OC) remains
poorly understood.

Methods
The expression of SNHG16 transcripts-SNHG16-L/S in OC tissues were analyzed by real-time PCR (RT-
PCR). The expression of PRPF6 in OC tissues were detected by Immunohistochemistry (IHC).
Tumorigenesis, epithelial-to-mesenchymal transition (EMT) and PTX-resistance were detected by western
blot, transwell, CCK-8 assays, colony formation assays and �ow cytometry analyses. Molecular
interactions were examined by dual-luciferase reporter gene assay, RNA immunoprecipitation (RIP) and
chromatin immunoprecipitation (ChIP).

Results
The results indicated the expression of SNHG16-L/S was opposite in chemo-resistance and chemo-
sensitivity tissues of OC. And SNHG16-L/S had different effects on the progression and PTX-resistance
of OC cells. SNHG16-L inhibited GATA binding protein 3 (GATA3) transcription through CCAAT/enhancer-
binding protein b (CEBPB) to further promote tumorigenesis, EMT and PTX-resistance of OC. Moreover,
PRPF6 was upregulated in chemo-resistance tissues of OC. PRPF6 promoted tumorigenesis and PTX-
resistance in vitro and in vivo. Mechanistically, PRPF6 induced the alternative splicing of SNHG16 to
downregulate SNHG16-L, which further mediated progression and PTX-resistance through upregulating
GATA3 in OC.

Conclusions
Totally, the results demonstrated that PRPF6 promoted progression and PTX-resistance in OC through
SNHG16-L/CEBPB/GATA3 axis. Thus, PRPF6 may become a valuable target for OC therapy.

Background
According to the global cancer statistics from the World Health Organization, 313,959 new cases of
ovarian cancer (OC) and 207,252 OC-related deaths were reported in 2020 worldwide[1, 2]. Treatment of
advanced OC is surgery with platinum and Paclitaxel (PTX) chemotherapy[3]. The potential pathological
mechanisms of tumorigenesis and PTX-resistance in OC may be very complicated, and the current
research has not reached a consensus. Despite the advances in OC diagnosis and treatments, the poor
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prognosis and high recurrence rate are still the main obstacles [4, 5]. Therefore, it is essential to explore
key factors contributing to tumorigenesis and PTX-resistance of OC, and to seek novel strategies for OC
patients.

Long noncoding RNA (lncRNA) has implicated in the pathogenesis of many cancers[6–10], and can
participate in transcriptional regulation and epigenetic modi�cation[11–13]. SNHG16 (small nucleolar
RNA host gene 16) as a lncRNA, has been proved to be involved in mechanisms of various cancers[14–
16]. SNHG16 regulates miR-216A-5p/ZEB1 axis to induce epithelial-to-mesenchymal transition (EMT) in
cervical cancer[14]. However, the molecular mechanism of SNHG16 in OC still at an early stage.

RNA binding proteins (RBPs) can bind to double or single strand RNA to further control RNA metabolism.
RBPs are involved in RNA splicing, transcription and translation. Alternative splicing (AS) is dependent on
RBPs, which refers to pre-mRNA was spliced to produce different mRNA splicing isomers by different
splicing methods. Aberrant AS involves in the development of multiple cancers[17]. Notably, recent
studies demonstrate that different isoforms of lncRNAs exhibit distinct, even opposite function in
tumorigenesis. MBNL3 regulates AS of lncRNA PXN-AS1 and further promote the inclusion of exon 4 to
upregulate PXN in hepatocellular cancer[18]. This provides novel direction for future research on RBPs
and lncRNAs.

Pre-mRNA processing factor 6(PRPF6), as an RBP, participates in the regulation of AS, increases the
expression of isoforms with oncogene function, and promotes tumor proliferation and metastasis[19–
26]. PPRF6 regulates AS of an oncogenic form of the ZAK kinase to drive proliferation in colon
cancer[21]. PRPF6 activates oncogenic AR/AR-Vs to promote progression of hepatocellular cancer and
prostate cancer[23, 24]. However, no concerned study has been reported about PRPF6 in OC.

EMT features decrease in E-cadherin, while an increase in N-cadherin and vimentin. Recent research
proves that the invasion of cancer cells resulted from EMT-mediated metastasis can lead to PTX
resistance. The upstream mediators of EMT, such as ZEB1/2, microRNAs, TGF-β, are involved in
regulating PTX-resistance[27, 28]. Moreover, the mutation of β -tubulin III and interfering with the
polymerization of microtubules is the prominent mechanism of PTX-resistance in OC[29].

In our study, lncRNA arrays suggested that SNHG16 isoforms were differentially expressed in OC cell line
SKOV3 and PTX-resistant OC cell line SKOV3-TR30, which is de�ned as SNHG16-L (SNHG16-001,
ENST00000448136.5) and SNHG 16-S (SNHG16-002, ENST00000590435.5). We revealed PRPF6
promoted progression and PTX-resistance in OC. Furthermore, PRPF6 induced AS of SNHG16 to
downregulate SNHG16 expression, which further regulated transcription activity of GATA binding protein
3 (GATA3) and potentiated EMT pathway in OC. Thus, PRPF6 may be a valuable target for OC therapy.

Methods

Patients and tissues
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Ovarian serous cancer tissue samples were collected from a total of 40 patients from 2017-2020 in
Department of Gynecology and Obstetrics of Shengjing Hospital of China Medical University. At least two
pathology experts jointly determined the postoperative pathology of in all the cases. Of these, 30 chemo-
resistance cases and 102 chemo-sensitivity cases were determined according to NCCN guidelines. All
patients have provided signed the informed consent and the experimental protocol was approved by the
Institutional Medical Research Ethics Committee of the Shengjing Hospital of China Medical
University(2020PS274K-X1).

Cell culture
SKOV3 and 293T was obtained from the were acquired from the Tumor Cell Bank of the Chinese
Academy of Medical Sciences (Beijing). The PTX-resistant OC cell line, SKOV3-TR30 was derived from
SKOV3 and provided by Zhejiang University a�liated Obstetrics and Gynecology Hospital (Hangzhou).
SKOV3 and SKOV3-TR30 cell lines were cultured in RPMI 1640 (Hyclone, USA). SKOV3-TR30 cells were
maintained with the addition of 20 nM of PTX (Sigma Aldrich, MO). 293T cells were cultured in DMEM
(Hyclone, USA). All the medium contains 10% fetal bovine serum (FBS, Procell) and 1%
penicillin/streptomycin. Cells were cultured at 37°C with 5% CO2.

Real-time PCR(RT-PCR)
Total RNA was isolated using Trizol reagent (Invitrogen). cDNA was synthesized according to the
manufacturer’s protocol (Takara). SYBR premix Ex TaqTM II (Takara) was used for PCR. The primers were
synthesized by Sangong (Shanghai, China) and shown as follows: PRPF6: forward:
GAGGATGCTGACAGTTGTGTAG, reverse: CCATGGTTCTTCTCGAAGTACG; SNHG16-L: forward:
CCAGTTACACAGGATGCCGTCTTG, reverse: AGCTGATTGCCTTGGTGAGTCAAC; SNHG16-S: forward:
GCCAAGGTGAAGCGAGCTGAG, reverse: GCAAGAGACTTCCTGAGGCACAT; CEBPB: forward:
GCACAGCGACGAGTACAAGA, reverse: TGCTTGAACAAGTTCCGCAG; GATA3: forward:
GTCCTGTGCGAACTGTCAGA, reverse: CGAGCTGTTCTTGGGGAAGT. The relative expression of RNAs was
normalized by 2-△△CT method.

Cell transfection
si-RNAs were synthesized from Ribobio (Guangzhou, China). The sequences were as follows: si-PRPF6-
001: GAAGCGGGTTCTTCGGAAA, si-PRPF6-002: GGATCTAAATGACACCAAT, si-PRPF6-003:
CTCGGAACCTTATCATGAA. The overexpression plasmids pHBLV-PRPF6, pcDNA3.1-SNHG16-L,
pcDNA3.1-SNHG16-S, pcDNA3.1-CEBPB, and pHBLV-h-GATA3 were synthesized from Hanbio (Shanghai,
China). Lipofectamine 3000 (Invitrogen) was used transfection according to the instructions.

Transwell assay
5*104 cells were suspended in a serum-free medium and plated on upper transwell migration chambers
(Corning Costar). Transwell invasion assay was coated with Matrigel (BD). The lower chambers added
medium with 10% FBS. After cultured 48h, the membranes were �xed with methanol and stained with 1%
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crystal violet. Five random �elds (×400 magni�cations) were counted and photographed under the light
microscope.

Cell Counting Kit-8 (CCK8) assay and cell viability assay
50000 cells were seeded in 96-well plate with 100ul medium per well. We added 10ul CCK8 reagent
(Sigma) at 0,24,48,72 and 96h. The optical density was measured at 450 nm. For cell viability assays, we
added various concentrations of PTX after seeded for 24h. Then, added 10ul CCk8 reagent at 48h and
examined in 2 hours.

Colony Formation Assay
Transfected OC cells were plated in 6-well plates and incubated for 10 days (1000 cells/well). Then the
cells in the well were �xed with methanol and stained with 0.1% of crystal violet. Then calculated by
counting the number of visible colonies.

Cell apoptosis assay
Cells were digested with EDTA-free trypsin. The cells were stained with Annexin V-FITC/PI or Annexin V-
PE/7-AAD (for cells transfected with green �uorescence plasmid) (BestBio). Flow cytometry was used to
analysis apoptosis.

Western blot
Total protein was extracted via RIPA lysis (Beyotime) with phenyl-methane-sulfonyl �uoride and protease
inhibitor. 10% SDS-PAGE gel electrophoresis with 30µg protein per well was performed and then we
transferred PVDF membranes. Antibodies PRPF6 (1:2000, Abcam), CEBPB (1:2000, Abcam),
GATA3(1:2000, Abcam), Vimentin (1:1000, Elabscience), E-cadherin (1:1000, Elabscience), N-cadherin
(1:1000, Elabscience), β-tubulin III (1:2000, Immunoway), β-actin (1:5000, Bioworld) were incubated
overnight at 4℃.

RNA immunoprecipitation (RIP)
The experiment was conducted followed the manufacturer’s protocol of Magna RIP kit (Millipore). The
antibodies used for RIP were PRPF6(10ug per reaction, Abcam) and CEBPB (10ug per reaction, Abcam).
RNA was extracted after detachment from the bead using protease K. The expression of SNHG16 pre-
mRNA, SNHG16-L and SNHG16-S was determined using RT-qPCR.

Chromatin immunoprecipitation (ChIP)
ChIP was performed according to the instructions of EZ ChIP KIT(Millipore). The antibodies used for ChIP
were CEBPB (10ug, Abcam). The possible binding sites of CEBPB and GATA3 promoter were predicted via
Jaspar, and speci�c primers were synthesized by Sangong (Shanghai, China), sequences were as follows:
GATA3 promoter: forward: CAAGCCCTTTGCCCCAT, reverse: CAGGTAGAGTTTTCCCTTCACAA. The
enrichment of GATA3 promoter was detected by RT-PCR.

Dual-luciferase reporter gene assay
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The luciferase plasmids pSI-Check2-GATA3 wild type/mutant type(wt-GATA3/mut-GATA3) were
synthesized by Hanbio (Shanghai, China). According to the instruction of Dual-Luciferase® Reporter
Assay System (Promega), the luciferase activity was detected.

Immunohistochemistry (IHC)
The para�n sections were depara�nized and antigen retrieval was performed by adding citrate buffer
(pH 6.1). The sections were then incubated with PRPF6 antibodies (Abcam, 1:250) were diluted in 5%
BSA, followed by DAB staining (Elabscience) and observation under microscope.

Immuno�uorescence (IF)
Cells growing on coverslips in 6-well plates were removed and �xed with 4% paraformaldehyde. Then,
permeabilized in 0.5–1.0% Triton X-100 for 10 min and blocked with 5% BSA for 30 minutes. The cells
were then incubated with antibodies PRPF6 (1:150, Abcam), CEBPB (1:150, Abcam), GATA3(1:150,
Abcam) overnight at 4℃. Fluorescent-labelled secondary antibody (1:100, Proteintech) was added and
incubated in the dark for 2h. Cells were stained with DAPI and observed under the �uorescent
microscope.

Fluorescence in situ Hybridization (FISH)
Cells growing on coverslips in 6-well plates were removed. The SNHG16 probe were synthesized by
Servicebio. The experiment was operated according to the protocol of Fluorescent in Situ Hybridization
Kit (Ribobio). The slips observed under the �uorescence microscope.

Xenografts in nude mice
The lentivirus containing siPRPF6 sequence was synthesized by Gene-Pharma (Shanghai, China). The
SKOV3-TR30 cells were infected with lentivirus and obtained stably transfected cells. 4-weeks-old female
BALB/cA-nu Mice(N=3/group) were purchased from Huafukang (Beijing, China). The mice
subcutaneously inoculated with stable transfected cell suspension (200 µL, 5 × 106cells) into dorsal part
to observe tumor growth. After 1 week, PTX (20 mg/kg) or saline was injected into tumor every 3 days for
3 weeks when tumor size reached 80-100mm3. Animal experiments were performed according to the
ethical guidelines for animal experiments and were approved by China Medical University Animal Welfare
and Ethical Community (CMU2020341).

Statistical analysis
The statistics were analyzed with SPSS 22.0. The results represented as the mean± standard deviation
(SD). Data with normal distribution and homogeneity of variance were compared by paired sample t-test
or non-paired t-test. One-way analysis of variance (ANOVA) was used for comparison among multiple
groups. Repeated measures ANOVA, followed by the Bonferroni post hoc test, were used to analyze
multiple groups at different time points. Signi�cantly difference was set as P<0.05.

Results
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SNHG16-L/S were expressed opposite in OC and closely
related to FIGO stage and differentiation
Previous lncRNA arrays suggested that the transcripts of SNHG16 were differentially expressed in chemo-
sensitive OC cell line SKOV3 and chemo-resistant OC cell line SKOV3-TR30(Figure.1A). ENSEMBL's
annotation showed the difference of SNHG16-L/S is the existence of exon 1 (Figure.1B). The expression
of SNHG16-L in SKOV3-TR30 was lower than that in SKOV3, and the expression of SNHG16-S was
opposite (Figure.1C). SNHG16-L/S was differential expressed in OC tissues as detected by RT-PCR, which
showed SNHG16-S was relatively high in chemo-resistant groups, while SNHG16-L was the opposite
(Figure.1D). Then, we analyzed the relationship between SNHG16-L/S expression and clinical
characteristics. SNHG16-L/S expression were closely related to FIGO stage and differentiation, and were
not related to age and lymph node metastasis (Table 1).

SNHG16-L/S had different effect on the tumorigenesis,
EMT and PTX-resistance of OC
To further examine the roles of SNHG16-L/S in the development and chemoresistance in OC, we stably
transfected OE-SNHG16-L in SKOV3-TR30 and OE-SNHG16-S in SKOV3 (Supplementary Fig. 1). Transwell
assays con�rmed that the presence of OE-SNHG16-L resulted in a decrease in cell migration and invasion
in SKOV3-TR30, whereas OE-SNHG16-S resulted in an increase in SKOV3 (Figure.2A). The OE-SNHG16-L
in SKOV3-TR30 and OE-SNHG16-S in SKOV3 cells, decreased and increased cell proliferation, respectively,
as judged by CCK-8 assays and colony formation assays (Figure.2B&C). In addition, the �ow cytometry
analysis showed that OE-SNHG16-L promoted cell apoptosis, whereas OE-SNHG16-S inhibited cell
apoptosis (Figure.2D). OE-SNHG16-L inhibited PTX-resistance, while OE-SNHG16-S promoted PTX-
resistance examined by various doses of PTX via cell viability assays (Figure.2E). Western blot analysis
showed that OE-SNHG16-L decreased the expression of N-cadherin, β-tubulin III and vimentin, and
increased E-cadherin expression, while OE-SNHG16-S prompted the opposite result (Figure.2F). All of
these data suggested that SNHG16-L inhibited tumorigenesis and PTX-resistance in SOC, while SNHG16-
S appeared opposite results.

SNHG16-L downregulated GATA3 expression to inhibit EMT
and PTX-resistance of OC
The LncMAP database (http://bio-bigdata.hrbmu.edu.cn/LncMAP) suggested that SNHG16 may regulate
GATA3 via transcriptional factor CEBPB in OC (Figure.3A). SNHG16 was located in the nucleus detected
by FISH(Figure.3B). OE-GATA3 in SKOV3 cells resulted in upregulated in N-cadherin, vimentin, and β-
tubulin III and downregulated E-cadherin, detected by Western blot (Figure.3C). Transfection of OE-
SNHG16-L in SKOV3-TR30 cells inhibited GATA3, N-cadherin, vimentin and β-tubulin III expression and
promoted E-cadherin. The effect was reversed after transfected OE-SNHG16-L+OE-GATA3, con�rmed by
western blot (Figure.3D). These results demonstrated that SNHG16-L downregulated GATA3 expression to
inhibit EMT and PTX-
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SNHG16-L combined with CEBPB and inhibited GATA3’s
transcriptional activity in OC
CatRAPID omics (http://service.tartaglialab.com/page/catrapid_omics_group)indicated that SNHG16-L
combined with CEBPB protein (Figure.4A). RIP test using the CEBPB antibody was conducted in SKOV3-
TR30 cells. The result showed that CEBPB protein complex was precipitated. Through synthesizing
different primers, it was found that CEBPB could bind to SNHG16-L, while SNHG16-S and CEBPB did not
have this binding effect (Figure.4B). Immuno�uorescence detection showed that the expression of CEBPB
and GATA3 were located in the nucleus (Figure.4C). The sequence analysis showed a potential binding
site for CEBPB in the promoter region of GATA3 gene (Figure.4D). ChIP detection in SKOV3-TR30 using
antibody of CEBPB were carried out. The results showed that compared with IgG-bound samples, CEBPB-
bound complexes signi�cantly enriched the 898-907bp region of GATA3 promoter (Figure.4E). Then, dual-
luciferase reporter gene assay showed that CEBPB overexpression enhanced luciferase activity of GATA3-
wt group but not GATA3-mut group (Figure.4F). The enhancement was weakened after overexpression of
SNHG16-L(Figure.4G). These data identi�ed that SNHG16-L combined with CEBPB and inhibited GATA3’s
transcriptional activity in OC.

PRPF6 was upregulated in chemo-resistant tissues and was related to FIGO stage, differentiation and
lymph node metastasis of OC

To further analysis whether SNHG16-L/S were mediated by AS, catRAPID omics analysis found that 413-
419bp of SNHG16 pre-mRNA exon 1 may be a binding site with PRPF6 (Figure.5A). PRPF6 was relative
upregulated in SKOV3-TR30 compared with SKOV3, as detected by RT-PCR (Figure.5B). IHC was used to
detect PRPF6 expression in OC tissues. PRPF6 was relatively higher in chemo-resistance OC tissues
(N=30) than that in chemo-sensitivity tissues (N=102, Figure.5C). Then, we investigated relationship
between PRPF6 expression and clinicopathological characteristics. The results showed that PRPF6 was
closely related to FIGO stage, differentiation and lymph node metastasis (Table 2).

PRPF6 promoted tumorigenesis, EMT and PTX-resistance
in OC cells and in vivo
Three si-PRPF6 was transfected in SKOV3-TR30 cells and pc-DNA3.1-PRPF6 was stably transfected in
SKOV3 cells. si-PRPF6-003 had the highest silencing e�ciency and was named as si-PRPF6
(Supplementary Fig. 1). To study the function of PRPF6, CCK assays showed that si-PRPF6 and OE-
PRPF6 signi�cantly inhibited and promoted cell growth, respectively (Figure.6A). Colony Formation Assay
also showed similar effect (Figure.6B). Transwell assays indicated si-PRPF6 resulted in a decrease in
invasion and migration, while OE-PRPF6 resulted in an increase (Figure.6C). The cell viability assays
treated with various doses of PTX indicated si-PRPF6 inhibited PTX resistance, while OE-PRPF6 promoted
PTX resistance (Figure.6D). The �ow cytometry showed si-PRPF6 induced apoptosis, and OE-PRPF6 was
the opposite (Figure.6E). Then, we further explored the effects of PRPF6 in vivo. The stable cell lines
constructed by lentivirus containing siPRPF6 sequence in SKOV3-TR30 were injected in 4-weeks-old
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female BALB/cA-nu Mice(N=3/group). These mice were divided into 4 groups (Figure.6F). After a week,
PTX (20 mg/kg) or saline was injected into tumor every 3 days for 3 weeks. Compared with NC, the
results showed that sh-PRPF6 inhibited tumor growth and weight (Figure.6G&H). si-PRPF6 in SKOV3-
TR30 cells inhibited GATA3, N-cadherin, vimentin and β-tubulin III expression and upregulated E-cadherin
detected by western blot (Figure.6I). Taken together, the data revealed that PRPF6 promoted migration,
invasion, EMT and PTX-resistance in OC cells and in vivo.

PRPF6 induced AS of SNHG16 to upregulate GATA3 expression.

Depletion of PRPF6 upregulated SNHG16-L and downregulated SNHG16-S, while overexpression of
PRPF6 had the opposite effect. These results suggested that PRPF6 could induce AS of SNHG16
(Figure.7A). PRPF6 was located in the nucleus examined by Immuno�uorescence detection (Figure.7B).
RIP test using the PRPF6-speci�c antibody was conducted in over expressed PRPF6 SKOV3-TR30 cells.
By synthesizing SNHG16 pre-mRNA and SNHG16-L/S primers, the results showed that PRPF6 can
combine with SNHG16-L and SNHG16 pre-mRNA, not with SNHG16-S (Figure.7C). IHC was used to detect
GATA3 expression in shNC and shPRPF6 groups of mice tissues (Figure.7D). OE-PRPF6 increased GATA3,
N-cadherin, β-tubulin III and vimentin and decreased E-cadherin expression level. While OE-SNHG16-L
appeared the opposite (Figure.7E). Taken together, these data implicated that PRPF6 promoted AS of
SNHG16, upregulated SNHG16-S and downregulated SNHG16-L. SNHG16-L further inhibited transcription
activity of GATA3 via binding to CEBPB to promote EMT and PTX-resistance in OC(Figure.7F).

Discussion
In this study, we found that SNHG16 transcripts had opposite expression in OC. The pattern of SNHG16
has been could be upregulation and downregulation in multiple cancers[30–35]. SNHG16 can activating
WNT/β-catenin pathway and EMT in cervical cancers[35]. Interestingly, our �ndings seem to be �rst
illustrated the different effects of SNHG16-L/S in OC. We then evaluated biological functions of SNHG16-
L/S in OC cells. Through several function assays, we further identi�ed SNHG16-L overexpression
inhibited cell progression, metastasis, EMT and PTX-resistance in OC, while SNHG16-S was the opposite.
LncRNA can mediate transcription regulation by affecting binding of transcription factors and target
genes. SNHG16 can recruit SPI1 protein to promote its transcriptional activation of PARP9 promoter in
cervical cancer[36]. Interestingly, our study found that CEBPB directly bound to GATA3 promoter. SNHG16-
L bound to CEBPB to further regulate GATA3 transcription.

CCAAT/enhancer-binding protein b (CEBPB) plays a vital role in cell proliferation and differentiation,
metabolism and tumor development[37, 38]. CEBPB, as a DNA binding protein, can enhance the activity
of H3K79 methyltransferase DOT1L and regulate the methylation of H3K79 to promote the occurrence of
cisplatin resistance in OC[39]. Moreover, CEBPB can block the transcription regulation of GDF15 and this
effect can be inhibited by lncRNA GAS5 in OC[40]. GATA3 has proved highly expressed in multiple OC cell
lines, which is related to poor prognosis and induced EMT[41–45]. The high expression of GATA3
increases the ratio of p-p38MAPK/p-ERK, and promotes the stemness and Paclitaxel (PTX) resistance of
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OC[44]. In this study, we reported that GATA3 facilitated EMT and PTX-resistance in OC, which is
consistent with previous literature �ndings.

To further investigate whether the differential effect of SNHG16 was induced by AS. We found PRPF6
may be a potential splicing factor related to SNHG16. PRPF6 acts as an oncogene in colorectal cancer,
prostate cancer and hepatocellular cancer[23, 24]. The function of PRPF6 has not been reported in the
other cancers, including OC. Our study �rst reported PRPF6 was upregulated in chemoresistance tissues
of OC, and was closely related to FIGO stage, differentiation and lymph node metastasis. PRPF6
promoted progression, metastasis, EMT and PTX-resistance of OC cells in vitro and in vivo.

Furthermore, our study suggested that PRPF6 binds to SNHG16 pre-mRNA and SNHG16-L instead of
SNHG16-S, which indicated that PRPF6 is possibly recruited to exon 1. AS has 7 basic patterns, such as
exon skip, retained intron, alternate donor site, etc. RNA binding proteins bind to adjacent splice sites and
promote the recruitment of other spliceosomes[46]. These data indicates that the splicing pattern of
SNHG16 may be exon 1 skip. However, the speci�c mechanism and sites of AS remains to be
investigated in-depth in future studies.

Conclusions
Collectively, our study demonstrated that PRPF6 promoted progression, EMT and PTX-resistance via
SNHG16-L/CEBPB/GATA3 axis in OC. Our �ndings show the signi�cant role of PRPF6, which may as
novel biomarkers for OC therapy.
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Figure 1

SNHG16-L/S were expressed opposite in OC A. LncRNA arrays analysis in SKOV3 and SKOV3-TR30. B.
ENSEMBL's annotation showed the difference of SNHG16-L/S. C. SNHG16-L/S expression in SKOV3 and
SKOV3-TR30 cells analyzed by RT-PCR. D. SNHG16-L/S expression in OC tissues, chemosensitivity group
(N=102) and chemoresistance (N=30). (*p < 0.05, **p < 0.01, ***p < 0.001)

Figure 2
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SNHG16-L/S had different effect on the tumorigenesis, and PTX-resistance of OC A. Overexpression of
SNHG16-S in SKOV3 and overexpression of SNHG16-L in SKOV3-TR30, transwell assays were used to
detect cell migration and invasion. B. Cell growth was determined by CCK8 assays. C. Colony formation
assay was used to detect cell growth. D. The �ow cytometry analysis was used to detect cell apoptosis. E.
PTX-resistance were examined by CCK8 cell viability assays. F. N-cadherin, E-cadherin, β-tubulin III and
Vimentin analyzed by western blot. (*p < 0.05, **p < 0.01, ***p < 0.001).

Figure 3

SNHG16-L downregulated GATA3 expression to inhibit EMT and PTX-resistance of OC A. The possible
function mechanism of SNHG16 in OC predicted on LncMAP database. B. SNHG16 location was detected
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by FISH. C. GATA3, N-cadherin, vimentin, E-cadherin and β-tubulin III were detected by western blot after
overexpression of GATA3. D. Those proteins were examined by western blot after overexpression of
SNHG16-L and further overexpression of GATA3 in SKOV3-TR30. (*p < 0.05, **p < 0.01, ***p < 0.001)

Figure 4

SNHG16-L combined with CEBPB and inhibited GATA3’s transcriptional activity in OC A. The analysis of
RNA interaction predicted on CatRAPID omics the putative binding sequence of SNHG16-L to CEBPB
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protein. B. RIP was performed by using the CEBPB antibody in SKOV3-TR30 cells and the levels of co-
precipitated RNAs were determined by RT-PCR. C. Immuno�uorescence was used to detect the expression
of CEBPB and GATA3. D. A schematic illustration of the proximal region between CEBPB and GATA3
promoter. E. ChIP detection in SKOV3-TR30 using antibody of CEBPB were carried out to verify binding
between CEBPB and GATA3 promoter and the levels were analyzed by RT-PCR. F. Dual-luciferase reporter
gene assay were performed in 293T cells which were transfected with GATA3-WT and GATA3-MUT. Those
cells further transfected with OE-CEBPB. G. Dual-luciferase reporter gene assay was performed after
those cells were further transfected with OE-SNHG16-L. (*p < 0.05, **p < 0.01, ***p < 0.001)

Figure 5

PRPF6 was upregulated in chemo-resistant tissues and was related to FIGO stage, differentiation and
lymph node metastasis of OC A. The analysis of RNA interaction predicted on CatRAPID omics the
putative binding sequence of SNHG16 pre-mRNA to PRPF6 protein. B. PRPF6 expression in SKOV3 and
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SKOV3-TR30 cells were analyzed by RT-PCR. C. PRPF6 expression in OC tissues were examined by IHC.
(*p < 0.05, **p < 0.01, ***p < 0.001)

Figure 6

PRPF6 promoted tumorigenesis, EMT and PTX-resistance in OC cells and in vivo A. Silencing PRPF6 in
SKOV3-TR30 and overexpression of PRPF6 in SKOV3 cells. Cell growth was determined by CCK8 assays.
B. Colony formation assays were used to detect cell growth. C. Transwell assays were used to detect cell
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migration and invasion. D. PTX-resistance were examined by CCK8 cell viability assays. E. The �ow
cytometry analysis was used to detect cell apoptosis. F. SKOV3 cells were stably transfected with
lentivirus containing siPRPF6 sequence. The cells were injected in 4-weeks-old female BALB/cA-nu
Mice(N=3/group). PTX (20 mg/kg) or saline was injected into tumor every 3 days for 3 weeks. Images of
tumors were pictured. G. Tumor volume was measured every 3 days (tumor volume=length ×width2/2). H.
Tumor weight was measured after sacri�ce. G. IHC was used to detect PRPF6 expression in tumor
tissues. I. GATA3, N-cadherin, E-cadherin, β-tubulin III and vimentin were detected by western blot. (*p < 
0.05, **p < 0.01, ***p < 0.001)
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Figure 7

PRPF6 induced AS of SNHG16 to upregulate GATA3 expression A. siPRPF6 were transfected in SKOV3-
TR30 and OE-PRPF6 in SKOV3, and RT-PCT were used to detect SNHG16-L/S expression. B.
Immuno�uorescence detected the expression of PRPF6. C. RIP test using the PRPF6-speci�c antibody
was conducted in over expressed PRPF6 SKOV3-TR30 cells and the co-precipitated RNAs were
determined by RT-PCR. D. IHC was used to detect GATA3 expression in mice tumor tissues. E. GATA3, N-
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cadherin, E-cadherin, β-tubulin III and vimentin expression was examined by western blot after
overexpression of PRPF6 and SNHG16-L. F. A scheme of the proposed mechanisms, PRPF6 induced AS
of SNHG16 to promote EMT and PTX-resistance via SNHG16-L/CEBPB/GATA3 axis in OC. (*p < 0.05, **p 
< 0.01, ***p < 0.001)
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