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1 | INTRODUCTION

Ming Zhang®

Abstract

The RNA-binding protein hnRNPA2B1 acts as an méA reader and plays a role in
tumor development. This study investigates the potential mechanism of hnRNPA2B1
in colorectal cancer (CRC) progression. The expression profiles of hnRNPA2B1, cir-
cCDYL, and PHF8 in CRC cell lines were analyzed. Following si-hnRNPA2B1 trans-
fection, CRC cell proliferation, invasion, and migration were evaluated by CCK-8 and
Transwell. CDYL expression was detected after actinomycin D and RNase R treat-
ment. RIP was conducted to assess the enrichment of hnRNPA2B1 and méA on cir-
cCDYL. RIP and RNA pull-down assays established the interaction between
circCDYL and EIF4A3/PHF8. EIF4A3 expression was evaluated using RT-gPCR and
Western blot techniques. hnRNPA2B1 and PHF8 displayed high expression levels,
whereas circCDYL showed low expression levels in colorectal cancer cells. Inhibition
of hnRNPA2B1 reduced CRC cell proliferation, migration, and invasion. hnRNPA2B1
mechanistically elevated the méA level of circCDYL while decreasing its expression,
which in turn reduced the binding of circCDYL to EIF4A3 and enhanced PHF8
expression. In summary, hnRNPA2B1-mediated m6A modification decreases cir-
cCDYL expression, which inhibits the interaction of circCDYL with EIF4A3, enhances

PHF8 expression, and ultimately facilitates CRC progression.
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advanced CRC have improved due to advances in pathophysiology,

the overall survival rate for patients with metastasized disease

Colorectal cancer (CRC) is a frequently diagnosed malignancy world-
wide and, in particular, the rising incidence of CRC in young individ-
uals deserves clinical attention.® Initiation, promotion, progression,
and metastasis are the four steps that naturally lead to the develop-
ment of CRC.2 The main cause of CRC mortality is metastasis, further
accelerated by the cross-talk between abnormally active signaling
pathways.® Although the treatment options for both local and
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remains poor.* Therefore, more clarification of the mechanism of CRC
progression is required to enable rapid detection and efficient
therapy.

As a heterogeneous nuclear ribonucleoprotein (hnRNP) family
member, hnRNPA2B1 is implicated in multiple aspects of RNA biol-
ogy, such as alternative splicing, mRNA processing, and transcriptional
and translational regulation.> hnRNPA2B1 is acknowledged as a criti-
cal oncogenic driver in various cancers including but not limited to

multiple myeloma,® breast cancer,” and non-small-cell lung cancer.®
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hnRNPA2B1 is abundantly expressed in colon cancer and significantly
expedites colon cancer growth in vitro and in vivo.” Knockdown of
hnRNPA2B1 abates the enhanced CRC cell migration and invasion
caused by H19.1° Although it has been revealed that hnRNPA2B1 is
overexpressed in several malignancies, the precise regulation mecha-
nism of hnRNPA2B1 in CRCR remains unclear.

Circular RNAs (circRNAs) are a group of recently identified non-
coding RNAs formed by covalently closed loops via back splicing.*? cir-
cCDYL dysregulation has been observed in a wide range of malignancies,
including breast cancer,*? bladder cancer,"® and colon cancer.'* Cir-
cCDYL overexpression can repress colon cancer cell growth and migra-
tion by diminishing miR-150-5p expression.'* Né-methyladenosine
(m6A) is one of the most common internal modifications observed in
coding and non-coding RNAs, including circRNAs.> Aberrant m6A pro-
files have been associated with carcinogenesis and progression of
CRC.!® While substantial evidence has revealed the relationship
between m6A modification, circRNAs, and CRC, the impact of m6A
modification on the initiation and progression of CRC through the modi-
fication of circCDYL remains unclear.

The RNA-binding protein hnRNPA2B1 has been shown to bind mé6A-
modified RNAs, acting as a m6A reader.” hnRNPA2B1 is elevated in CRC
tissues, and its elevation is significantly associated with the clinical patho-
logical features and survival prognosis of CRC.*® The increase of miR-92a,
derived from hnRNPA2B1-méA alteration, is a potential noninvasive diag-
nostic biomarker for CRC.Y* hnRNPA2B1 facilitates the incorporation of
miR-934 into exosomes of CRC cells, hence triggering M2 polarization in
macrophages to enhance liver metastasis of CRC.2° hnRNPA2B1 interacts
with MIR100HG to facilitate epithelial-to-mesenchymal transition (EMT)
in CRC via méA-dependent stabilization of TCF7L2 mRNA.2* The role of
hnRNPA2B1-mediated mé6A modification in regulating circCDYL in CRC
remains unclear. Thus, examining the regulatory mechanism of
hnRNPA2B1-mediated mé6A modification in the context of CRC develop-
ment is essential. This study investigates how hnRNPA2B1 promotes
CRC growth and metastasis through the circCDYL/EIF4A3/PHF8 axis,
identifying potential therapeutic targets for CRC treatment.

2 | MATERIALS AND METHODS

2.1 | Cell culture and treatment

Human CC cell lines (SW620, SW480, HCT-8, and HCT-116) and
human colonic mucosal epithelial cell line (NCM460) were purchased
from American Type Culture Collection (ATCC, Manassas, VA, USA)
and cultured in RPMI1640 medium (Gibco, Grand Island, NY,
USA) containing 10% fetal bovine serum (FBS) (Gibco) and 1% penicil-
lin/streptomycin (Gibco) at 37°C with 5% CO..

Small interfering  RNA (siRNA) oligonucleotides targeting
hnRNPA2B1 or circCDYL or eukaryotic translation initiation factor
4A3 (EIF4A3) and negative control were designed and synthesized by
GenePharm (Shanghai, China). Full-length plant homeodomain finger
protein 8 (PHF8) was subcloned into pcDNA3.1, using empty
pcDNA3.1 as a control. Upon reaching an 80% confluence rate, the

constructed siRNAs or plasmids were transfected into HCT-116 and
SW480 cells employing Lipofectamine 2000 reagent (Invitrogen,
Carlsbad, CA, USA). The efficiency of gene intervention was detected
by RT-qPCR or Western blot after 48 h.

2.2 | Cell counting kit-8 (CCK-8) assay

The cell proliferation was evaluated using a CCK-8 assay kit (Sigma-
Aldrich, Merck KGaA, Darmstadt, Germany). Cells were seeded in
96-well plates at a density of 3 x 10° cells per well. At 24, 48, and
72 h, 10 pL of CCK-8 solution was added to each well and incubated
in the dark for 2 h. Absorbance at 450 nm was recorded every 24 h

using a microplate reader (BioTek Instruments, Winooski, VT, USA).

2.3 | EdU staining

After 24 h of culture in 96-well plates (1.5 x 10°), the cells were fixed
with 4% paraformaldehyde at room temperature for 30 min, treated
with 50 mM EdU solution for 2 h, and then sealed with Apollo dye
solution and Hoechst 33342. A fluorescent microscope (Nikon, Tokyo,
Japan) was used to take pictures, and randomly selected fields of view
were used to determine the proportion of EdU-positive cells.

24 | Transwell

A Transwell assay assessed the migration and invasion of cells
(5 x 10%. The migration and invasion experiments were conducted
with the apical chamber coated/uncoated Matrigel (BD Biosciences,
Franklin Lakes, NJ, USA), and 10% FBS was added into the basolateral
chamber. Following a 24 h incubation at 37°C, the cells were carefully
removed using cotton swabs. The migrating or invaded cells were pre-
served with methanol and stained using crystal violet. The migrated or
invaded cells were finally examined using a microscope (Olympus
Corp, Tokyo, Japan).

2.5 | RNase R treatment

The stability of circCDYL was evaluated by extracting the total RNA
of cells using the TRIzol reagent (Invitrogen, Carlsbad, CA, USA) and
then incubating 3 pg of total RNA with 10 U RNase R (20 U/uL; Epi-
center, Madison, WI, USA) at 37°C for 30 min. The RNase R was then
deactivated by treating the cells at 75°C for 10 min.

2.6 | Actinomycin D treatment

The cells were seeded into 6-well plates. After 4 h, the cells were trea-
ted with actinomycin D (5 pg/mL; Sigma-Aldrich) and collected after
0,1,4,8,and 12 h of treatment.
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2.7 | RNA immunoprecipitation (RIP)

A Magna RIP RNA binding protein immunoprecipitation kit (Millipore,
Bedford, MA, USA) was used to perform the RIP experiment on the
cells. Abcam (Cambridge, MA, USA) supplied the IgG antibody
(ab172730) and the anti-hnRNPA2B1 antibody (ab183654). To detect
RIP containing méA, an anti-méA antibody (ab208577, Abcam)

was used.

2.8 | RNA pull-down

The cells were cross-linked using 0.3% formaldehyde and quenched
with a glycine solution (Millipore). The biotin-labeled circCDYL probe
and the control probe were produced by Sangon Biotech in Shanghai,
China. Biotin-labeled RNA pull-down was conducted following the
guidelines of the EZ-Magna ChIRP RNA Interaction Kit (Millipore).

29 | Real-time reverse transcriptase-polymerase
chain reaction (RT-qPCR)

The total RNA was extracted using TRIzol reagent (Invitrogen). The
quantity and quality of extracted RNA were assessed using the Nano-
Drop 2000c (Thermo Fisher Scientific Inc., Waltham, MA, USA). RNA
samples displaying A260/A280 ratios >2 were selected for quantita-
tive analysis. The Revert Aid First Strand cDNA Synthesis Kit
(ThermoFisher) was used for cDNA synthesis. Real-time quantitative
PCR was conducted employing SYBR® Premix Ex TagTM Il (Takara
Bio Inc., Shiga, Japan). The candidate gene expression was evaluated
on the ABI 7900HT system (Applied Biosystems, Inc., Carlsbad, CA,

USA). PCR primers are shown in Table 1. The relative expression of

TABLE 1 PCR primer sequences.
Name Sequence (5'-3')
hnRNPA2B1 F: GGAGTGGAAGAGGAGGCAAC
R: ATCCCCAAATCCACGTCCAC
circCDYL F: CTTAGCTGTTAACGGGAAA
R: CTGTTGAAGTCGTGGATGT
CDYL F: GACGACAGAAGAGACCAGCC
R: AAGCCATCCTGCTTCCTGAC
EIF4A3 F: CAGCAACGAGCAATCAAGCA
R: GAGCAAGCAGCCCCTGAATA
PHF8 F: TCCAAATCTCGGCGAACCAA
R: GTCGCCTTCTCCTTTCCCAA
GAPDH F: GATGCTGGCGCTGAGTACG

R: GCTAAGCAGTTGGTGGTGC

Abbreviations: CDYL, chromodomain Y-like; EIF4A3, eukaryotic
translation initiation factor 4A3; GAPDH, glyceraldehyde-3-phosphate
dehydrogenase; hnRNPA2B1, heterogeneous nuclear ribonucleoprotein
A2B1; PHF8, plant homeodomain finger protein 8.

the gene was calculated by the 2722t method?? with
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) as the internal
reference.

2.10 | Western blot

The cells were collected, and the protein was extracted in cell lysis
buffer (Beyotime, Shanghai, China). After centrifugation (14,000 g,
5 min, 4°C), the obtained protein (15-30 pg) was loaded to SDS-
PAGE and transferred onto nitrocellulose membranes (Millipore).
Then, the membranes were blocked with 5% skimmed milk and incu-
bated with the primary antibodies hnRNPA2B1 (ab259894, 1:1000,
Abcam), EIF4A3 (ab180573, 1:1000, Abcam), PHF8 (ab280887,
1:1000, Abcam), and B-actin (ab8227, 1:1000, Abcam) at 4°C over-
night, followed by incubation with the secondary antibody
(ab205718, 1:2000, Abcam) at 37°C for 2 h. The target proteins were
visualized using an enhanced chemiluminescence reagent (Millipore).

211 | Statistical analysis

Data analysis and map plotting were performed using SPSS 21.0
(IBM Corp., Armonk, NY, USA) and GraphPad Prism 8.0 (GraphPad
Software Inc., San Diego, CA, USA). The data were analyzed for nor-
mal distribution and variance homogeneity. The t-test was used for
comparisons between the two groups. At the same time, one-way
or two-way analysis of variance (ANOVA) was applied for compari-
sons among multiple groups, adhering to Tukey's multiple compari-
son test. A p value of <0.05 signifies a statistically significant
difference.

3 | RESULTS

3.1 | hnRNPA2B1 promotes proliferation/
migration/invasion of CRC cells

hnRNPA2B1 is highly expressed in colorectal cancer.”?® The results
revealed that hnRNPA2B1 expression in CRC cell lines was signifi-
cantly higher than in NCM460 cells (p < 0.05, Figure 1A,B). This study
subsequently selected HCT-116 and SW480 cells, which show ele-
vated expression levels of hnRNPA2B1, for further experimentation.
The si-hnRNPA2B1 was transfected into the two cell strains, success-
fully reducing the expression of hnRNPA2B1 (p < 0.05, Figure 1C,D)
and selecting two siRNAs with better transfection efficiency for verifi-
cation. Compared with si-NC treatment, si-hnRNPA2B1 treatment
abated cell proliferation activity and declined the percentage of EdU-
positive cells (p < 0.05, Figure 1E,F). After a silence of hnRNPA2B1,
the migration and invasion of cells were weakened (p < 0.05,
Figure 1G,H). The results indicated that hnRNPA2B1 was significantly
expressed in CRC cells, and the silencing of hnRNPA2B1 inhibited the
proliferation, migration, and invasion of CRC cells.
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by RT-qPCR and Western blot. Three si-RNAs targeting hnRNPA2B1 were transfected into HCT-116 and SW480 cells, respectively, with NC-
siRNA (si-NC) as a negative control. (C,D) hnRNPA2B1 expression in each group of cells was detected by RT-gPCR and western blot. (E) Cell
proliferation was evaluated using a CCK-8 assay. (F) The percentage of EdU-positive cells was detected by EdU staining. (G,H) Transwell detected
cell invasion and migration. The cell experiments were repeated three times independently. Data are presented as mean + standard deviation.
Data in panels (A,B) were analyzed by one-way ANOVA and data in panels (C-H) were analyzed by two-way ANOVA, followed by Tukey's

multiple comparisons tests. **p < 0.01.
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gPCR. (B,C) The enrichment of hnRNPA2B1 and méA on circCDYL was analyzed by RIP. (D,E) After actinomycin D and RNase R treatment,
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experiments were repeated three times independently. Data are presented as mean + standard deviation. Data in panels (A,F) were analyzed by

one-way ANOVA and data in panels (B-E) were analyzed by two-way ANOVA, followed by Tukey's multiple comparisons tests. **p < 0.01.

3.2 | hnRNPA2B1 elevates the circCDYL m6A
level and reduces circCDYL expression

Inhibition reduces the méA level of MEG3 but increases its mRNA
level.® m6A modification exists in circCDYL, and circCDYL expression
is reduced in CRC.}*?* CircCDYL is hypothesized to function as a
downstream pathway of hnRNPA2B1. This study initially assessed the
impact of hnRNPA2B1 on the expression of circCDYL and observed
that the silencing of hnRNPA2B1 elevated the expression of circCDYL
(p < 0.05, Figure 2A). An RIP assay was used with hnRNPA2B1 anti-
body in CRC cells to investigate the binding connection between
hnRNPA2B1 and circCDYL. As shown in Figure 2B, hnRNPA2B1 bound
more circCDYL than IgG (p < 0.05), while compared with the si-NC
group, the si-hnRNPA2B1 group pulled down less circCDYL (p < 0.05,
Figure 2B). Subsequently, an investigation was conducted to determine
if the regulation of circCDYL by hnRNPA2B1 was dependent upon
m6A alteration, revealing that the méA level of circCDYL in cells was
significantly diminished following si-hnRNPA2B1 treatment (p < 0.05,
Figure 2C). Further, circCDYL showed certain stability (p < 0.05,
Figure 2D,E), and its expression was decreased in CRC cell lines
(p < 0.05, Figure 2F). In summary, hnRNPA2B1 increased the méA level
of circCDYL while reducing the expression of circCDYL.

3.3 | Inhibition of circCDYL reduces the inhibitory
effect of hLnRNPA2B1 silencing on CRC cells

This study effectively decreased circCDYL expression in HCT-116
cells by transfecting si-circCDYL, then selecting si-circCDYL-1, which

showed higher transfection efficiency, for a combination experiment
with si-hnRNPA2B1-2 (p < 0.05, Figure 3A). Silence of circCDYL led
to enhanced proliferation activity, increased percentage of EdU-
positive cells (p < 0.05, Figure 3B,C), and augmented cell migration
and invasion (p < 0.05, Figure 3D,E). According to these findings, cir-
cCDYL inhibition decreased the inhibitory effect of hnRNPA2B1
silencing on CRC cells.

3.4 | circCDYL binds to EIF4A3 to inhibit PHF8
expression

circRNA can bind to the RNA-binding protein HuR to reduce the
interaction between HuR and mRNA, thereby inhibiting mRNA
Through the (https://
circinteractome.nia.nih.gov/rna_binding_protein.html) prediction,?® it
was found that circCDYL could bind to the RNA-binding protein
EIF4A3 (Figure 4A). The interaction between circCDYL and EIF4A3
was verified using the RIP assay. CircCDYL was more abundant in
EIF4A3 immunoprecipitation than 1gG (p < 0.05, Figure 4B). RNA pull-
down data also showed that EIF4A3 was significantly enriched in the
circCDYL probe group (p < 0.05, Figure 4C). Changes in circCDYL
expression did not affect the expression of EIF4A3 (p > 0.05,
Figure 4D,E). In brief, our data suggested that circCDYL could bind to
EIF4A3.

Starbase database (http://starbase.sysu.edu.cn/index.php)?” pre-
diction showed that EIF4A3 could bind to PHF8 (Figure 5A). PHF8
expression is elevated in CRC,%%%? consistent with our results
(p < 0.05, Figure 5B,C). This study employed the EIF4A3 antibody for

expression.?® Circintractome database
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were transfected into HCT-116 cells, respectively, with NC siRNA (si-NC) as a negative control. (A) circCDYL expression in cells was detected by
RT-gPCR. (B) Cell proliferation was evaluated using a CCK-8 assay. (C) The percentage of EdU-positive cells was detected by EdU staining. (D,E)
Transwell detected cell invasion and migration. The cell experiments were repeated three times independently. Data are presented as mean

+ standard deviation. Data in panels (A,C-E) were analyzed by one-way ANOVA and data in panel (B) by two-way ANOVA, followed by Tukey's

multiple comparisons tests. **p < 0.01.

RIP analysis and discovered that PHF8 mRNA could co-precipitate
with EIF4A3 (p < 0.05, Figure 5D). The enrichment of PHF8 mRNA in
EIF4A3 precipitation was increased due to the knockdown of cir-
cCDYL (p < 0.05, Figure 5D). To ascertain that circCDYL influenced
PHF8 expression through its interaction with EIF4A3, the expression
of EIF4A3 in cells was diminished, and si-EIF4A3-2, exhibiting
improved intervention efficacy, was selected for subsequent investi-
gations (p < 0.01, Figure 5EF). It was found that the expression of
PHF8 was increased after a silence of circCDYL but decreased after a
silence of EIF4A3 (p < 0.01, Figure 5G,H). Moreover, the expression
of PHF8 decreased after a silence of hnRNPA2B1 but increased after
a silence of circCDYL (p < 0.01, Figure 5G,H). The results collectively
suggest that the interaction between circCDYL and EIF4A3 sup-

presses the expression of PHF8.

3.5 | Overexpression of PHF8 reduces the
inhibitory effect of hnRNPA2B1 silencing on CRC cells

The current investigation effectively enhanced PHF8 expression in
HCT-116 cells using the transfection of pc-PHF8, subsequently inte-
grating the experiment with si-hnRNPA2B1-2 (p < 0.05, Figure 6A,B).

The results demonstrated that overexpression of PHF8 led to
enhanced cell proliferation activity, increased percentage of EdU-
positive cells (p < 0.05, Figure 6C,D), and augmented migration and
invasion (p < 0.05, Figure 6E,F). The above results indicated that over-
expression of PHF8 alleviated the inhibitory effect of hnRNPA2B1
silencing on CRC cells.

4 | DISCUSSION

A significant percentage of CRC patients may still experience recur-
rence and metastasis despite the increased survival, resulting in

improvements in disease knowledge and treatment.*°

Overexpression
of hnRNPA2B1 is found in many cancers and is closely associated
with several malignant characteristics, including angiogenesis, metas-
tasis, and treatment resistance3! This study elucidates that
hnRNPA2B1 drives CRC progression via the circCDYL/EIF4AA3/PHF8
axis (Figure 7).

Emerging studies have unveiled that hnRNPA2B1 overexpression
is associated with oncogenesis in CRC.2%?332 hnRNPA2B1 directs
CRC progression by inducing EMT and metastasis.>®> The CRNDE/

hnRNPA2B1 axis specifically activates MAPK signaling by enhancing
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FIGURE 4

circCDYL binds to EIF4A3. (A) The binding between circCDYL and EIF4A3 was predicted through the Circintractome database.

(B,C) RIP and RNA pull-down verified the binding relationship between circCDYL and EIF4A3. (D,E) The effect of circCDYL on EIF4A3 expression
was detected by RT-qPCR and Western blot. The cell experiments were repeated three times independently. Data are presented as mean
+ standard deviation. Data in panels (D,E) were analyzed using a t-test, and data in panels (B,C) were analyzed using two-way ANOVA, followed

by Tukey's multiple comparisons tests. **p < 0.01.

the translation of KRAS mRNA, thereby accelerating the malignant
progression of CRC.*® The results consistently demonstrated a high
expression pattern of hnRNPA2B1 in CRC cells, and the silencing of
hnRNPA2B1 inhibited CRC cell proliferation, invasion, and migration.

Furthermore, hnRNPA2B1 functions as a méA reader, influencing
a complex range of RNA metabolic processes.)” méA serves as a
reversible epigenetic modification in mRNAs and ncRNAs, affecting the
fate of modified RNAs and regulating key biological processes, includ-
ing carcinogenesis and cancer progression.*> Growing evidence has
unveiled the presence of mé6A modification in circRNAs and the cross-
talk between circRNAs and mé6A modification in diverse pathophysio-
logical processes.>* Previous studies have indicated a suppressive role
of circCDYL in CRC growth and metastasis,** and circCDYL undergoes
m6A RNA methylation.?* This study, therefore, hypothesized that cir-
cCDYL, as a downstream mechanism of hnRNPA2B1, contributed to
the advancement of CRC. These findings showed that hnRNPA2B1
knockdown increased circCDYL expression while circCDYL expression
decreased in CRC cells. The present study then investigated whether
m6A mRNA modification was necessary for hnRNPA2B1 to regulate
circCDYL expression. The méA level of circCDYL in cells significantly
decreased following si-hnRNPA2B1 treatment. The findings demon-
strate that hnRNPA2B1 reduces circCDYL expression by promoting
m6A modification of circCDYL in CRC cells. circCDYL reduces the via-
bility and increases the apoptosis of colon cancer cells by inhibiting
miR-150-5p.** Low expression of circCDYL has been shown to miti-
gate the inhibitory effect of hLnRNPA2B1 silencing on CRC cells.

The present study eventually focused on investigating the down-
stream target regulated by circCDYL in CRC. It has been hypothesized
that circCDYL may interact with the RNA-binding protein EIF4A3, as
indicated by the Circintractome database. EIF4A3, a fundamental ele-
ment of the exon junction complex, functions as an RNA binding pro-
tein that coordinates mRNA splicing and affects subsequent
processes.>® EIF4A3 can manipulate the expression of circRNAs by
controlling the back splicing of circRNAs in CRC. For example, cir-
cCOL1A1 expedites angiogenesis of human umbilical vein endothelial
cells by recruiting EIF4A3 protein in CRC.3¢ EIF4A3 induces
circ_0084615 expression, accelerating CRC cell growth, motility, and
angiogenesis.3” The binding of circ_csell to EIF4A3 downregulates
the expression of PCNA, thus impeding the proliferation of CRC
cells.®® The current research used RIP and RNA pull-down experi-
ments to validate the interaction between circCDYL and EIF4A3.

Furthermore, EIF4A3 was predicted to interact with PHF8 in the
Starbase database. PHF8, a histone lysine demethylase belonging to
the Jumoniji C protein family, is significantly involved in various cellu-
lar and molecular processes.>? PHF8 expression is increased in CRC,
and higher PHF8 expression is predictive of poorer overall survival.??
Ablation of PHF8 impedes CRC growth, augments antiviral immune
responses, and sensitizes immune checkpoint blockade therapy in a
mouse model of CRC.*° Elevated PHF8 expression has also been
observed in CRC cells. RIP analysis demonstrated that PHF8 mRNA
was co-precipitated by EIF4A3, and the enrichment of PHF8 mRNA in
EIF4A3 precipitation was increased following the knockdown of
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FIGURE 5 circCDYL binds to EIF4A3 to inhibit PHF8 expression. (A) The binding between EIF4A3 and PHF8 was predicted through the
Starbase database. RT-gPCR and Western blot detected (B,C) PHF8 expression in each cell line. (D) The binding relationship between EIF4A3 and
PHF8 was verified by RIP. Two si-RNAs targeting EIF4A3 were transfected into HCT-116 cells, respectively, with NC siRNA (si-NC) as a negative
control. (E,F) EIF4A3 expression in cells was detected by RT-gPCR and Western blot. (G,H) PHF8 expression in cells was detected by RT-gPCR
and Western blot. The cell experiments were repeated three times independently. Data are presented as mean + standard deviation. Data in
penal D (right) were analyzed using the t-test. Data in panels (B-C,E-H) were analyzed by one-way ANOVA and data in panel (D) (left) were
analyzed by two-way ANOVA, followed by Tukey's multiple comparisons tests. **p < 0.01.

circCDYL. Moreover, the binding of circCDYL to EIF4A3 diminished In summary, hnRNPA2B1-mediated méA alteration reduces cir-
the expression of PHF8. Knockdown of PHF8 dramatically depresses cCDYL expression, inhibiting circCDYL's interaction with EIF4AS,
CRC cell proliferation and migration but expedites apoptosis.?? The enhancing PHF8 expression, and accelerating CRC progression. This
functional rescue tests demonstrated that the overexpression of study also has certain limitations. This study is limited to the cellular
PHF8 reversed the inhibitory impact of hnRNPA2B1 silencing on CRC level, clinical samples could not be obtained for examination due to
cells. funding constraints. The current study primarily investigated the
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FIGURE 6 Overexpression of PHF8 reduces the inhibitory effect of hnRNPA2B1 silencing on CRC cells. PHF8 pcDNAS3.1 (pc-PHF8) was
transfected into HCT-116 cells, with empty pcDNA3.1 (pc-NC) as a negative control. (A,B) PHF8 expression in cells was detected by RT-qPCR
and Western blot. (C) The cell proliferation was evaluated by CCK-8 assay. (D) The percentage of EdU-positive cells was detected by EdU
staining. (E,F) Transwell detected cell invasion and migration. The cell experiments were repeated three times independently. Data are presented
as mean + standard deviation. Data in penal (A) (right) were analyzed using a t-test. Data in panels (B,D-F) were analyzed by one-way ANOVA
and data in panel (C) was analyzed by two-way ANOVA, followed by Tukey's multiple comparisons tests. **p < 0.01.

mechanisms downstream of hnRNPA2B1 without examining those In addition to hnRNPA2B1, the potential synergistic contributions of

upstream of hnRNPA2B1. Furthermore, this study has only validated other méA functional enzymes to CRC advancement remain unclear.
the function of a single mechanism in two CRC cell lines, and it In the future, clinical samples will be acquired to ascertain the clinical
remains uncertain whether our mechanism applies to other cell types. significance of hnRNPA2B1 in CRC. Furthermore, the upstream
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ultimately accelerating the progression of
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mechanisms of hnRNPA2B1 will be investigated and the role of other
mé6A functional enzymes will be analyzed to contribute new theoreti-
cal insights for CRC treatment.
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