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LncRNA IGFL2-AS| Promotes the Proliferation,
Migration, and Invasion of Colon Cancer Cells and
is Associated with Patient Prognosis
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Background: LncRNAs play an important role in tumor initiation and development.
However, the underlying involvement of IncRNA expression in colorectal carcinoma remains
to be clarified.

Methods: All analyses were performed in R software v4.0, SPSS v13.0, and GraphPad
Prism 8. The “limma” package was used to identify differentially expressed IncRNAs
between two groups with the threshold of [logFC| >1 and P <0.05. The “Survival” package
was used to conduct survival analysis. HCT8 and SE480 cell lines were used to conduct
further phenotype experiments, including transwell, wound-healing, CCK8 and colony for-
mation assay. Gene set enrichment analysis was used to explore the biological pathway
difference in high and low IGFL2-AS1 patients.

Results: The IncRNA IGFL2-AS1 was highly expressed in colon adenocarcinoma (COAD)
tissue and cell lines (HCT116, HCT8, HCT129, and SW480). The COAD patients with high
IGFL2-AS1 were associated with a worse prognosis. Meanwhile, the knockdown of IGFL2-
AS1 could significantly suppress the proliferation and invasion of COAD cells. Gene set
enrichment analysis showed that the top five biological pathways involving IGFL2-AS1 were
angiogenesis, epithelial-mesenchymal transition, KRAS signaling, myogenesis, and coagu-
lation. Western blot results showed that the inhibition of IGFL2-AS1 could significantly
reduce the N-cadherin, HIFIA and KRAS protein expression, yet increase the E-cadherin
protein level. IGFL2-AS1 was also positively correlated with MO macrophages, M2 macro-
phages, and neutrophils but negatively correlated with CD4+ memory T cells and CD8+
T cells.

Conclusion: IGFL1-AS1 could seriously worsen patient outcomes and facilitate COAD
progression, thus serving as an independent tumor marker.
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Introduction

Colorectal cancer (CRC) is the third most prevalent cancer and the fourth leading
cause of cancer-related deaths worldwide, where colon adenocarcinoma (COAD) is
the primary subtype.' Recently, CRC incidence and mortality have been steadily
declining because of early detection and lifestyle change.” From the 1970s to 2012,
the five-year survival rate of CRC in all stages has increased from 51% to 66%.’
Nowadays, surgical resection combined with adjuvant therapy, such as radiother-
apy, chemotherapy, and immunotherapy, remains the only curative option for CRC.*

However, with different therapy combinations, the long-term survival rate is still
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suboptimal for advanced-stage CRC.> Therefore, new tar-
geted therapies and markers of CRC need to be identified
and developed urgently.

Long-chain non-coding RNA (IncRNAs) are tran-
scripts of more than 200 nucleotides that are not translated
into proteins, and most of them were formerly regarded as
useless in the human genome.® However, accumulated
evidence over the last decade has indicated their crucial
regulatory function in various diseases, such as cis-/trans-
transcriptional ~ regulation, organization of nuclear
and RNA molecule

regulation.” Researchers have also extensively investigated

domains, protein interaction,
the role of IncRNAs in cancers and found a tight relation
between IncRNAs and tumor development.® For example,
He et al revealed that the IncRNA PCGEMI is highly
expressed in prostate cancer and could facilitate the pro-
liferation of tumor cells through binding with miR-145.°
Gutschner et al demonstrated that the IncRNA MALAT1 is
a prognosis marker and could promote tumor metastasis
through a MALATI1 In CRC,

KCNQIOTT1 is associated with the response to fluoropyr-

knockout model.'°

imidine-based chemotherapy and could predict disease-
free survival in the early stages.''

Currently, the rapid development of bioinformatics and
next-generation sequencing brings great convenience for
relevant biological research. In parallel, the massive data
generated provide comprehensive information on disease
occurrence and development. In this study, we first identi-
fied IGFL2-AS1 as a candidate gene through a series of
bioinformatics analysis. A high level of IGFL2-AS1 was
found associated with worse clinical features and patient
survival. In vitro experiments showed that the knockdown
of IGFL2-AS1 could suppress the proliferation and inva-
sion of COAD cells. Bioinformatics analysis showed that
IGFL2-AS1 affect the COAD  tumor
microenvironment.

might

Methods
Acquisition of Public Data

The bulk sequence data of colon cancer patients were
obtained from TCGA portal sites (https://portal.gdc.can

cer.gov/; TCGA-COAD), including 41 healthy samples
and 473 tumor samples.'” The original ENSMBLE IDs
were annotated using the latest reference file, GRCh38.gtf.
The gene expression profile was normalized, and missing
values were removed. Clinical information, including sur-
vival data, was downloaded in the form of “bcr xml” file

and collated by Perl code. The differentially expressed
IncRNAs (DELs) were identified using “limma package”
with the threshold of [logFC| >1 and P <0.05.

Tissue Specimens and Cell Lines

Eight paired COAD tissue were collected from the
Affiliated Hospital of Youliang Medical University For
Nationalities in accordance with the Declaration of
Helsinki. All patients signed the informed consent before
the operation, and the ethics committees approved the
consent procedure. Colon cancer cell lines HCTI116,
HCTS, HCT129, and SW480 and normal colonic epithelial
cell line NCM460 were purchased from iCell (Shanghai,
China). All these cell lines were cultured under standard

conditions (37°C, 5% CO?).

Quantitative Real-Time PCR (qRT-PCR)
Total RNA of tissues and cell lines was extracted using the
RNA simple Total RNA kit (TTANGEN, Beijing, China).
cDNA was reversely transcribed using the Fast Quant RT kit
(TIANGEN, Beijing, China). The mRNA level of target genes
was detected in 96-well plates by using Super Real PreMix
Plus SYBR Green (TTANGEN, Beijing, China). The primers
used were as follows: IGFL2-ASI1, forward primer, 5'-
AGCCTATTTCCAGACAACT-3', reverse primer, 5'-
AGAATCAACGACCTCTACAT-3"; GASIRR, forward pri-
mer, 5-TGGCATTTGGCTAGGTTC-3', reverse primer, 5'-
AACAGGGTTGGGAGTGGGTATTTGC-3"; ACO011352.3,
forward primer, 5-AGGCTATTGAGGCAGATT-3', reverse
primer, 5-TTCCTGTCCAGCAAAGAT-3'; HOTAIR, for-
ward primer, 5'-GGCAAATGTCAGAGGGTT-3', reverse pri-
mer, 5-CTTAAATTGGGCTGGGTC-3';  AC093895.1,
forward primer, 5'-CCCCAGTCTTGTGCCTAT-3', reverse
primer, 5-CACCACGAAGCGAGATAA-3'; AC007785.1,
forward primer, 5-AAACTGACCCTCCTTCTT-3', reverse
primer, 5-CTCCTTGGCTCCTATACTC-3'; AC104809.2,
forward primer, 5-TCTGCTGAAAGACCCGTTAT-3/,
reverse primer, 5'-TCGGTGGAGTGATTGGTTAG-3'".

Western Blot

Total protein of control and IGFL2-AS1 knockdown cells
were collected with RIPA lysis buffer at 4°C for 1.5
10% SDS-
polyacrylamide gel -electrophoresis (PAGE) to semi-

h. Western blot was performed using

quantitatively show protein level. The primary antibody
used were all purchased from proteintech (Proteintech
Group, Inc), including anti-E-cadherin, anti-N-cadherin,
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anti-HIF1A, anti-KRAS. The GAPDH antibody were
obtained from laboratory stocks.

Immunofluorescence

The tissue of high and low IGFL2-AS1 expression patients
was frozen and sectioned at a thickness of 5 um. These
tissue section slides were fixed, washed, and blocked with
PBS containing BSA and FBS. CD206 primary antibody
was purchased from proteintech (Proteintech Group, Inc).
The second antibody was goat anti-mouse IgG heavy and
light chain. After the immunofluorescence, cells were
photoed using a immunofluorescence microscopy.

Cell Transfection

IGFL2-AS1 small interfering RNAs (siRNA; 5'-
GCCCAGATCAACAGAATCA-3") and negative control
(NC)
Scientific. Lipofectamine 2000 (Invitrogen) was used to
perform the transfection of siRNA-LINC00662 and
siRNA-NC. The transfection efficiency was measured by
qRT-PCR assay.

siRNA were purchased from Thermo Fisher

Transwell Invasion and Migration Assays
Transwell assay was performed using 24 transwell cham-
bers (Corning) to assess the invasion and migration of
cancer cells. Cells at a density of 4x10° were seeded into
each upper chamber with a serum-free conditioned med-
ium. Bottom chambers were filled with a culture medium
containing 10% fetal bovine serum. After 24 h, the cells
migrated to the lower chamber were stained with 0.1%
crystal violet.

Wound-Healing Assay
Cells were plated into six-well plates to 90% confluence
with serum-free conditioned medium. Cell gaps were
scratched in each well using a 100 uL tip set to indicate
cell boundaries at 0 and 24 h.

Cell Proliferation Assays

CCKS and colony formation assays were used to test cell
proliferation. CCK8 assay was conducted using a CCKS8
Kit in accordance with the manufacturer’s protocol
(Dojindo, Shanghai, China). Colony formation assay was
performed with cells seeded into six-well plates with 300
cell per well. The medium was replaced every 4 days. Cell
counts were conducted after 14 days.

Flow Cytometry

Cell apoptosis was evaluated by flow cytometry. In brief,
the cells were resuspended with phosphate-buffered saline
and stained with Annexin V/propidium iodide at room
temperature for 20 min (Invitrogen, Inc., Carlsbad, CA,
USA). The resulting fluorescence was detected using flow
cytometry.

Pathway Enrichment Analysis

Gene set enrichment analysis (GSEA) was performed
between patients with high and low IGFL2-AS1 to explore
the underlying biological pathway of IGFL2-AS1."* The
gene set database was “Hallmark gene set v7.2,” the num-
ber of permutations was 1000, the metric for ranking genes
was “Signal2Noise,” the normalization mode was “mean-
div,” and the randomization mode was “no_balance.” GO
analysis was conducted using the “Clusterprofiler” pack-
age in R software, which included three modules, namely,
biological process (BP), cellular component (CC), and
molecular function (MF).

Immune Infiltration Analysis

CIBERSORT algorithms were used to calculate the pro-
portion of 22 immune cells in tumor microenvironment,
a deconvolution algorithm designed to quantify the abun-
dance of specific cell types based on a standardized gene
expression profile. The expression profile was processed
with the following steps before CIBERSORT analysis:
deletion of normal samples, removal of low abundance
genes, and data correlation. In brief, for the parameters
of CIBERSORT, the number of permutations was set as
“100,” the kappa was set as “999,” and the g-value was set
as “0.3”. The reference file and data source were uploaded
in https://figshare.com/articles/dataset/CIBERSORT/
14741916.

Statistical Analysis

All analyses were performed in R software v4.0, SPSS
v13.0 and GraphPad Prism 8. The P-value used in the
analysis was two-sided, and <0.05 was regarded as statis-
tically significant. Student paired s-test was used to com-
pare the level of variables between two groups. Wilcox
test was used to analyze statistical significance between
multiple groups. All experiments were repeated three
times. Data are presented as mean + standard devia-
tion (SD).
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Results

Identification of Differentially Expressed

IncRNAs

Differential analysis showed that 2443 DELs were identified
between COAD and normal tissue, of which 1526 were
upregulated and 921 were downregulated (Figure 1A).
Similarly, 46 upregulated and 14 downregulated IncRNAs
were differentially expressed between the metastatic and
non-metastatic groups (Figure 1B); 149 upregulated and
eight downregulated DELs were identified between the

>
(vy)

high (T3 and T4) and low T (T1 and T2) classification
groups (Figure 1C). We next intersected these DELs and
found shared IncRNAs, IGFL2-AS]1,
GASIRR, ACO011352.3, HOTAIR, AC093895.1,
AC007785.1, and AC104809.2 (Figure 1D and Table 1).

Then, we conduct survival analysis to explore the underlying

seven namely,

effect of these seven IncRNAs on patients survival. Kaplan—
Meier survival curve indicated that the patients with high
levels of the seven IncRNAs were associated with worse
overall survival (OS) (Figure 1E-K).
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Figure | Identification of DELs in different groups.
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Notes: (A) The volcano plot of DELs between tumor and normal tissue with the threshold of |[logFC| >1 and Pvalue <0.05 (1526 up-regulated and 921 down-regulated); (B)
The volcano plot of DELs between metastatic and non-metastatic groups with the threshold of |logFC| >1 and Pvalue <0.05 (46 up-regulated and |4 down-regulated); (C)
The volcano plot of DELs between high and low T classification groups with the threshold of |logFC| >1 and Pvalue <0.05 (149 up-regulated and 8 down-regulated); (D) The
venn plot of intersected IncRNAs between three groups mentioned above; (E-K) The Kaplan-Meier survival curves of seven intersected IncRNAs, IGFL2-ASI, GASIRR,

ACO11352.3, HOTAIR, AC093895.1, AC007785.1 and AC104809.2.
Abbreviation: DELs, differentially expressed IncRNAs.
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Table | The Expression Level of Identified Seven IncRNAs in Tumor and Normal Tissue

LncRNA conMean treatMean logFC pValue fdr
IGFL2-ASI 0.03 2.17 6.38 <0.01 <0.01
GASIRR 0.42 0.09 -2.25 <0.01 <0.01
ACO11352.3 <0.01 0.25 5.65 <0.01 <0.01
HOTAIR 0.07 1.22 4.16 0.02 0.03
AC093895.1 0.0l 0.42 6.36 <0.01 <0.01
AC007785.1 0.09 0.62 2.79 0.0l 0.01
AC104809.2 0.06 0.33 2.51 0.03 0.04

Clinical Correlation of IGFL2-ASI

The IncRNA IGFL2-AS1 had the highest expression level in
COAD tissue and therefore was used in further study
(treatMean = 2.17; logFC = 6.38; Table 1). Also, the relative
expression level of the other six IncRNAs was assessed with
gRT-PCR and shown in Figure S1. Clinical correlation ana-
lysis of IGFL2-AS1 showed no significant difference in
different age and gender groups (Figure 2A and B).
Notably, a higher level of IGFL2-AS1 was associated with
worse clinical features, including stage, T classification,
N classification, and M classification (Figure 2C-F).

IGFL2-ASI is Highly Expressed in COAD

Tissue and Cell Lines

Next, we performed a qRT-PCR analysis based on the total
RNA extracted from eight paired tumor and normal tissue.
The result revealed a higher IGFL2-AST mRNA level in
COAD tissue than in healthy colon epithelial tissues
(Figure 3A). In parallel, a high IGFL2-AS1 level was also
observed in COAD cell lines, including HCT116, HCTS,
HCT129, and SW480 (Figure 3B). To explore the biological
role of IGFL2-AS1 in COAD, we performed cell transfec-
tion to interfere with endogenous IGFL2-AS1 expression. In
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Figure 2 Clinical correlation of IGFL2-ASI.

M classification
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T classification

Notes: (A) The expression value of IGFL2-AS| in different age groups (<65 and >65); (B) The expression value of IGFL2-AS| in male and female groups; (C) The
expression value of IGFL2-AS| in different clinical-stage group (Stage |, Stage II, Stage Ill and Stage IV); (D) The expression value of IGFL2-AS| in different N classification
groups (NO, NI and N2); (E) The expression value of IGFL2-AS| in different M classification groups (MO and MI); (F) The expression value of IGFL2-AS| in different T

classification groups (T1, T2, T3 and T4).
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lines, HCT 116, HCT8, HCT 129 and SW480, *P<0.05, **P<0.01.

addition, the transfection efficiency of IGFL2-AS1 was vali-
dated by qRT-PCR (Figure 4A and B).

Knockdown of IGFL2-ASI Inhibits the
Invasion and Proliferation of COAD Cells

The cell phenotype experiments were then performed to
assess the impact of IGFL2-AS1 on cell malignant biolo-
gical behaviors, including transwell, wound-healing, col-
ony formation and CCKS8 assay. The transwell assay
showed that IGFL2-AS1 knockdown could significantly
decrease the number of migration and invasion cells, indi-
cating that IGFL2-ASI
(Figure 4C and D). The wound-healing assay also vali-

promotes tumor metastasis
dated this phenotype, in which a prominent wound healing
area was observed in the si-IGFL2-AS1 group (Figure 4E).
Colony formation assay suggested that IGFL2-AS1 knock-
down reduced the colony number in HCT8 and SE480 cell
lines (Figure 5A). Meanwhile, we found a higher apoptosis
rate in the si-IGFL2-AS1 group than in the si-NC group
(Figure 5B). CCKS8 assay also demonstrated that IGFL2-
AS1 knockdown can significantly inhibit the proliferation
of COAD cells (Figure 5C).

Pathway Enrichment Analysis of
IGFL2-AS|

We conducted GSEA analysis to understand the under-
lying biological function of IGFL2-AS1 in COAD. Based
on the Hallmark gene set, in the high IGFL2-AS1 pheno-
type, the top five upregulated oncogenic pathways were

“angiogenesis,”  “epithelial-mesenchymal transition,”
“KRAS signaling,” “myogenesis,” and ‘“coagulation”
(Figure 6A). GO analysis showed that the main enriched

EEINT3

terms for BP were “cell-cell adhesion,” “epidermis devel-
opment,” and “Hormone metabolic process.” For CC, the
IGFL2-AS1 was markedly enriched in “cornified envel-
ope,” “Golgi lumen,” and “DNA packaging complex.”
Changes in CC were prominently enriched in “extracellu-
lar matrix structural,” “monooxygenase activity,” and
“metallopeptidase activity” (Figure 6B). To validate the
underlying effect of IGFL2-AS1 on the angiogenesis,
EMT and KRAS signaling, we performed Western blot
assay in control and IGFL2-AS1 knockdown cells. The
result showed that the inhibition of IGFL2-AS1 could
significantly reduce the N-cadherin, HIF1IA and KRAS
protein expression, yet increase the E-cadherin protein
level (Figure 6C).

Immune Infiltration Analysis

Considering the pivotal role of immune cells in tumor micro-
environment, we explored the association of IGFL2-AS1
with 22 immune cells by using the CIBERSORT algorithm.
Results revealed that IGFL2-AS1 was positively correlated
with MO macrophages, M2 macrophages, and neutrophils
but negatively correlated with CD4+ memory T cells and
CD8+ T cells (Figure 7A).

The impact of IGFL2-AS1 on M2 macrophages was
selected to further validation. Furthermore, in immuno-
fluorescence slides, the tumor tissue with high IGFL2-
AS]1 expression showed a prominent high M2 macrophage
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reduced the migration rate (HCT8 and SW480 cell lines), *P<0.05, **P<0.01.

infiltration compared with the tissue with low IGFL2-AS1
(Figure 7B).

Discussion

As the three most common malignant tumors globally,
COAD is still the major cause of cancer death worldwide.
Despite remarkable advancement in COAD therapy, the
five-year survival rate of later stages is only approximately
10% because of the recurrent disease and chemotherapeu-
tic drug resistance. Therefore, searching for novel cancer
and therapeutic markers for COAD is crucial.

To the best of our knowledge, this study is the first to
analyze the role of IGFL2-AS1 in COAD to the best of our
knowledge. We first identified IncRNA IGFL2-AS1 for its
underlying cancer-promoting role in patients with COAD.
We also first validated the high expression level of IGFL2-
AS1in COAD tissue and cell lines through a qRT-PCR assay.
In vitro experiment demonstrated that IGFL2-AS1 can sig-
nificantly facilitate the proliferation and invasion but inhibit
the apoptosis of COAD cells. We further explored the biolo-
gical pathway and immune infiltration difference between
patients with high and low IGFL2-AS1 expression levels.
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Notes: (A) Downregulation of endogenous IGFL2-AS| reduced the mean colony number in the colony formation assay (HCT8 and SW480 cell lines), * = P<0.05, **P<0.01;
(B) Flow cytometry showed that the downregulation of endogenous IGFL2-AS| significantly increased cell apoptosis (HCT8 and SW480 cell lines), *P<0.05, **P<0.01. (C)
CCKS8 assays revealed that downregulation of endogenous IGFL2-AS| significantly reduced the cell viability (HCT8 and SW480 cell lines).

Nowadays, IncRNAs are widely involved in cancer
initiation and progression, especially in epigenetic regula-
tion, protein interaction, and RNA metabolism. For exam-
ple, Yue et al found that IncRNA CYTOR could form
a positive feed-forward loop with Wnt/B-Catenin signaling
and thus promote the metastasis of COAD.'* Cheng et al

demonstrated that IncRNA LINC00662 could regulate
CLDNS/IL22 co-expression through binding with miR-
140-5p, which might activate the ERK signaling pathway
and promote tumor development.'® In gastric cancer, Feng
et al suggested that IncRNA HOXA-AS3 could activate
NF-xB signaling with a competitive endogenous RNA
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Figure 6 GSEA pathway enrichment analysis of IGFL2-ASI.

Notes: (A) GSEA analysis to explore the biological pathway IGFL2-AS| involved in (the upper part were the pathways up-regulated in the IGFL2-AS| high expression
patients, the lower part were the pathways down-regulated in the IGFL2-ASI high expression patients); (B) GO analysis of IGFL2-AS| with FDR <0.05 (three part, BP,
biological process; CC, cellular component and MF, molecular function); (C) Western blot of E-cad, N-Cad, HIFIA, KRAS and GAPDH in control and IGFL2-ASI

knockdown cells, *P<0.05, **P<0.01.
Abbreviations: GSEA, gene set enrichment analysis; GO, gene ontology.

(ceRNA) mechanism (miR—29a—3p/LTBR).16 In another
aspect, the IncRNA MALAT1 is up-regulated in multiple
types of malignant tumors and could interact with the SR
protein family of splicing regulators.'” Meanwhile, Ma
et al found that IGFL2-AS1 could promote gastric cancer
development through binding to miR-802 with a ceRNA
mechanism.'® The present study showed that IGFL2-AS1
is highly expressed in COAD and could promote tumor
development. Moreover, patients with high IGFL2-AS1
expression appear to have a poor prognosis, indicating
that IGFL2-AS1 might be a novel tumor marker in patients
with COAD.

We conducted GSEA analysis to explore the biological
pathway of IGFL2-ASI1. Results showed that the top five
activated pathways were angiogenesis, epithelial-
mesenchymal transition (EMT), KRAS signaling, myo-
genesis, and coagulation. The chaotic vascular system in

the local microenvironment is a character of malignant
tumors.'” The high permeability of upstream vascular
could lead to a low blood perfusion level because of
blood and oxygen loss. This hypoxic microenvironment
favors the colonies that are more adapted to harsh envir-
onments and thus enhances the proliferation and metastatic
potential.’ During EMT, epithelial cells are transdifferen-
tiated into motile mesenchymal cells, which plays a vital
role in cancer development.®' For instance, Feng et al
indicated that CDC42EP3 could facilitate the malignant
phenotype of colorectal cancer cells by regulating EMT.*?
In addition, as a common mutant oncogene in carcinoma,
KRAS plays an essential role in tumor progression.
Buscail et al comprehensively reviewed the role of
KRAS mutation in pancreatic cancer and found that the
existence of KRAS mutant in serum and plasma is asso-
ciated with a worse prognosis of pancreatic cancer.”® Lal
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Notes: (A) The upper part is the heatmap overview of immune cell in the high and low IGFL2-AS| patients; the lower part showed that the IGFL2-AS| was positively
correlated with MO macrophages, M2 macrophages and neutrophils, while negatively correlated with CD4+ memory T cells and CD8+ T cells, *P<0.05, **P<0.01; (B)
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et al revealed that KRAS mutation in COAD decreases the
infiltration of neutrophils and cytotoxic cells, resulting in
advanced disease progression.**

The heterogeneity of tumor microenvironment affects
the progression of tumor cells significantly.'> We subse-
quently performed immune infiltration analysis to explore
the difference in tumor immune microenvironment
between patients with high and low IGFL2-AS1 expres-
sion levels. Results showed that IGFL2-AS1 increased the
contents of MO macrophages, M2 macrophages, and neu-
trophils but decreased the contents of CD4 memory T cells
and CDS8 T cells. In general, MO macrophages could dif-
ferentiate into M1 and M2 macrophages under different
induced conditions. Zhang et al found that apoptotic
SKOV3 cells could stimulate MO macrophages to differ-
entiate into M2 macrophages by activating the ERK sig-
naling pathway, thus promoting the proliferation and
migration of ovarian cancer cells.”> Neutrophils are
involved in different tumor development stages, including
tumor initiation,  proliferation, and  metastasis.?®
Commonly, the reactive oxygen species, reactive nitrogen
species, or proteases released by neutrophils could induce
angiogenesis and  promote  tumor  metastasis.?’
Furthermore, the suppression of neutrophils on the

immune system could facilitate tumor proliferation. For

the anti-tumor effect mediated by CDS8+
T lymphocytes can be suppressed by small molecules

example,

released by neutrophils.”®*° CD8+ T cells are the preferred
choice targeting cancer therapy. The systemic review per-
formed by Farhood et al concluded that effector CD&8+
cytotoxic T lymphocytes can infiltrate the core site of the
tumor tissue and exert a killing effect.*

Despite our findings, this study has several limitations.
First, the public data included in our analysis were pre-
dominantly western people. Thus, whether or not the
research results hold true for other populations needs to
be further verified. Second, as clinical features records of
some patients are incomplete, our conclusions affected by
this issue may exhibit potential bias. Third, the in-depth
mechanism by which IGFL2-AS1 promotes tumor devel-
opment still needs to be validated through in vitro and
in vivo experiments. Therefore, based on the direction
provided in this analysis, we will focus on the underlying
mechanism of IGFL2-AS1 in COAD through related bio-
logical experiments and cohort validation.

Conclusion

Considering its close relation to clinical features and
identified IGFL2-AS1 as
a target gene through a series of bioinformatics analyses.

patient survival, we first
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In

vitro experiments showed that IGFL2-AS1 was highly

expressed in COAD tissue and could promote the prolif-
eration and invasion of cancer cells (HCT8 and SW480).
GSEA analysis indicated that the top three biological path-
ways involving IGFL2-AS1 were angiogenesis, EMT, and
KRAS signaling. CIBERSORT analysis showed that
IGFL2-AS1 was positively correlated with MO macro-

phages, M2 macrophages, and neutrophils but negatively
correlated with CD4+ memory T cells and CD8+ T cells.
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