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1. Introduction

In 2020, colorectal cancer (CRC) had the second highest mortality rate
worldwide and was the third most common cancer type among various
carcinomas, accounting for 10.0% and 94% of all carcinomas,
respectively (1). CRC causative factors include excessive red meat and
processed meat consumption, excessive drinking, smoking, inflammatory
bowel disease, obesity, diabetes, and a family history of CRC (2-8). In
addition, several genetic factors are involved in the development of
colorectal neoplasia, including activation of oncogenes and inactivation of
tumor suppressor genes (9). In particular, mutation of the tumor
suppressor gene 1s Important for the transition from non-invasive to
invasive disease (10). The treatment of CRC mainly involves surgery,
radiation therapy, and chemotherapy (11). The optimal treatment
strategy for CRC patients depends on many factors, including age,
performance status, presence of comorbidities, and treatment settings
(adjuvant, palliative, and neoadjuvant) (12). However, these treatments
have side effects such as increased risk of gastrointestinal, hematologic,
and cardiac toxicities in patients with CRC (13).

Ribosomes are important organelles in cells. Their functions include
genetic information translation of mRNA into proteins and cellular
metabolism regulation. Several previous studies demonstrated that
ribosome biogenesis is related to cell proliferation and that ribosome
biogenesis plays a role in tumorigenesis (14). Protein constituents, called
ribosomal proteins (RPs), have different functions in every species. RPs
mainly play an important role in the synthesis and function of
ribosomes. Furthermore, RPs act as a scaffold to enhance the catalytic

ability of rRNA to synthesize proteins. Some RPs also have important
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additional ribosome functions, such as DNA repair, transcriptional
regulation, and apoptosis (15). RPs have been linked to human
congenital diseases and cancers. For example, RPS4 is associated with
Turner’'s syndrome (16), and mutations in RPS19 have been found in
patients with Diamond-Blackfan anemia (17). RPL23, a gene related to
tumor metastasis, was shown to induce high invasiveness in lung
cancer cell lines (18). Many RPs are overexpressed in CRC, including
RPL27 (19), RPS3 (20), RPS19 (21), and RPL7a (22).

A previous study has confirmed that the function of RPL27 gene is
associated with liver cancer cell growth (23), but few studies have been
conducted on definition of the extra-ribosomal function of RPL27 in
CRC. Therefore, in this study, the extra-ribosomal function of RPL27 in
CRC was investigated.



2. Materials and Methods

2.1. Bioinformatics analysis:

The expression of RPL27 in CRC was determined using Gene
Expression Profiling Interactive Analysis (GEPIA). The Cancer Genome

Atlas (TCGA) database was used to analyze gene correlations.

2.2. Cell culture:

Human CRC cell lines, HCT116 and HTZ29 were purchased from the
Korean Cell Line Bank (KCLB, Seoul, South Korea). Both cell lines
were cultured in  RPMI-1640 medium supplemented with 1%
penicillin/streptomycin  solution and 10% fetal bovine serum (FBS)

(Welgene, Daegu, South Korea).

2.3. Small interfering RNA (siRNA) transfection:

Before siRNA transfection, the cells were plated at a density of 309%.
After 24 h, cells were transfected with 15 nM of siRNAs for 5 h with
Lipofectamine 2000 (Invitrogen, Carlsbad, CA, USA) and Opti-MEM
(Thermo Scientific Fisher, Rockford, IL, USA). The negative control
(NC) siRNA was designed as follows: 5’
~ACGUGACACGUUCGGAGAA(UU)-3 ' (sense) and 5’
-UUCUCCGAACGUGUCACGU-3"  (antisense). Three variants of
RPL27-specific siRNAs (RPL27-1siRNA, ID# s12205; RPL27-2siRNA,
ID# 9273; and RPL27-3siRNA, ID# 9361) were purchased from Ambion
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(Austin, TX, USA).

2.4. MTT assay:

Cell growth was assessed using the
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium  bromide  (MTT)
reagent, according to the manufacturer's instructions (Duchefa
Biochemie, Haarlem, Netherlands). HCT116 and HT29 cells (1 x 10°
cells) were transfected with siRNAs as described above. After 96 h, the
cells were treated with the MTT reagent for 1 h. The OD value was
evaluated at a wavelength of 540 nm wusing an Asys IVM 340

microplate reader (Biochrom, Cambridge, UK).

2.5. Quantitative real-time polymerase chain reaction
(qRT-PCR):

Changes in gene expression at the mRNA level were measured using
gRT-PCR. Total RNA was isolated using an RNeasy Plus Mini Kit
(QIAGEN, Hilden, Germany), and cDNA was synthesized using a cDNA
Synthesis Kit (Takara Biotech, Kusatsu, Shiga, Japan), according to the
manufacturer’s instructions. cDNAs were amplified using a corresponding
pair of primers, which were synthesized by Genotech (Daejeon, South
Korea). The primer sequences for qRT-PCR are listed in Table 1.
Relative mRNA expression was assessed using LightCycler 96 (Roche,
Basel, Switzerland) and quantified using LightCycler 96 software version
1.1, in comparison with the Ct (threshold cycle) values of each target
gene, as stated in the manufacturer’s instructions. In addition, mRNA

levels were normalized using GAPDH mRNA levels as the control.



2.6. Clonogenic assay:

Cells transfected with NCsiRNA or RPL27siRNA were seeded onto
6-well plates and incubated in RPMI-1640 medium until wviable cells
propagated to sizable colonies for quantification. The number of colonies

was counted using a microscope.

2.7. Cell cycle and apoptosis assay:

For the cell cycle and apoptosis assay, cells were cultured in 100-mm
petri dishes and harvested 72 h after siRNA transfection. To measure
the percentage of cells in each cell cycle phase, cells were incubated in
the dark with propidium iodide (PI) staining solution containing RNase
A (BD Bioscience, San Diego, CA, USA). For apoptosis analysis, cells
were stained with both Annexin V and PI using an FITC Annexin V
Apoptosis  Detection Kit I (BD Bioscience), according to the
manufacturer’s instructions. Cell cycle and cell death were analyzed
using an FACS Canto II flow cytometer (BD Bioscience) and quantified
using the FACSDiva software program.

2.8. In vivo assay:

HCT116 cells were transfected with NCsiRNA or RPL27-1siRNA for
24 h and harvested. The cells were then resuspended in RPMI-1640
medium mixed with Matrigel (Corning, Corning, NY, USA). In total, 1 x
10° cells were injected subcutaneously into the left and right flanks of
4-week-old male BALB/c nude mice (Orientbio, Seongnam, South

Korea). Tumor size was monitored and measured at two- or three—-day



intervals for 21 days using a Vernier caliper. The tumor weight of each
mouse was evaluated at the end of the observation period. All animal
experiments were conducted under the approval number KM-2021-03,
according to the guidelines of the Keimyung University Institutional

Animal Care and Use Committee.

2.9. RNA sequencing:

RNA sequencing was performed as previously described (24). The
datasets generated and analyzed in this study are accessible in the GEO

public database (accession number GSE78195).

2.10. Western blotting:

Cells were suspended in a lysis buffer 48 h after siRNA transfection.
Equal amounts of total protein were fractionated using sodium dodecyl
sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) on a gel and
transferred to a polyvinylidene difluoride (PVDF) membrane (Roche).
The membranes were blocked with 5% milk/Tris-buffered saline plus
Tween 20 (TBST) and incubated with primary antibodies against RPL27
(Invitrogen), PLKI1 (Santa Cruz Biotechnology, Cruz, CA, USA),
p-CDC25C (Cell Signaling Technology, Danvers, MA, USA), CDKI1
(Santa Cruz Biotechnology), cyclin Bl (Santa Cruz Biotechnology), £
—actin (Santa Cruz Biotechnology), Flag (Sigma Aldrich, Saint Louis,
MO, USA), and CDI133 (Cell Signaling Technology). Anti-mouse HPR
(Jackson ImmunoResearch Lab, West Grove, PA, USA) and goat
anti-rabbit IgG-HRP (Santa Cruz Biotechnology) were used as

secondary antibodies. Immunoreactive bands were visualized using



FUSIOM SOLO S (Vilber Lourmat, Marne La Vallee, France).

2.11. Migration and invasion assays:

Migration and invasion assays were performed using a Transwell
migration assay (#3422, Corning) and 24-well Matrigel invasion
chambers  (#354480, Corning), respectively. For these assays,
siRNA-transfected cells were plated in 24-well plates at 5 x 10* cells
per well and incubated for 24 h. Then, the cells were fixed and stained
with 05% crystal violet. Images were captured at 100x magnification

under a microscope.

2.12. Plasmid transfection and overexpression of RPL27:

HCT116 cells were transiently transfected with a pCMV6-entry vector
(Empty-vector) or an RPL27-expressing vector (RPL27-vector)
(OriGene, Rockville, MD, USA) using Lipofectamine 2000.

2.13. Sphere forming assay:

Cells (5 x 10% were suspended in serum-free DMEM/F-12 medium
containing 2% B27 (Invitrogen), 4 ng/mL insulin (Invitrogen), 10 ng/mL
basic fibroblast growth factor, and 20 ng/mL epidermal growth factor.
The cells were then seeded onto 24-well ultra-low attachment plates
(Corning). After plating the cells, the cells were transfected with
NCsiRNA or RPL27siRNA using Lipofectamine RNAIMAX (Invitrogen).

The number of spheres was counted in 8 days of siRNA transfection.



2.14. Magnetic cell sorting and flow cytometry:

HT29 cells were trypsinized and resuspended in phosphate—buffered
saline (PBS) with Fcr Blocking Reagent (130-100-857, CD133 MicroBead
Kit, Miltenyi Biotec, Auburn, CA, USA). CD133 microbeads were added
and incubated for 15 min at 4 °C in the dark. After washing, the
labeled cells were separated using an AutoMACS Pro (Miltenyi Biotec).
Magnetic labeled cells (CD133+ cells) and unlabeled cells (CD133- cells)
were resuspended in PBS with isotype control antibody, mouse IgGZ2b,
APC (130-122-932, Miltenyi Biotec), or CDI133/2 antibody anti-human,
APC (130-113-746, Miltenyi Biotec). The cells were incubated for 30
min at 4 °C in the dark. After washing, the separated cells were used
to evaluate the efficiency of magnetic separation via FACSCanto II flow

cytometry (BD Bioscience).

2.15. Statistical analysis:

All statistical analyses were repeated at least three times, and
performed using Student’s ¢-test, except for the analysis of GEPIA and
TCGA data. All results are presented as the mean * standard error of
mean (SEM). *p < 0.05, *xp < 0.01, and *** p < 0.001 were considered

statistically significant.



Table 1. List of Primer Sequences for gqRT-PCR

Name Sequences
RPL27 forward TGGCTGGAATTGACCGCTAC
reverse CCTTGTGGGCATTAGGTGATTG
GAPDH forward ACATCAAGAAGGTGGTGAAG
reverse GGTGTCGCTGTTGAAGTC
forward CTCAACACGCCTCATCCTC
PLKI reverse GTGCTCGCTCATGTAATTGC
D133 forward AGTCGGAAACTGGCAGATAGC
reverse GGTAGTGTTGTACTGGGCCAAT
NANOG forward CGATCTCCTGACCTTGT
reverse CACGCCTGTAAATCCCA
forward CTGCCGCTTTGCAGGTGTA
et reverse CATTGTGGGCAAGGTGCTATT
OCT4 forward CTTGAATCCCGAATGGAAAGGG
reverse GTGTATATCCCAGGGTGATCCTC
MY forward AATGAAAAGGCCCCCAAGGTAGTTATCC

reverse

GTCGTTTCCGCAACAAGTCCTCTTC




3. Results

3.1. Upregulation of RPL27 in CRC:

RPL27 expression was investigated in CRC using the GEPIA database.
The level of RPL27 in CRC tissues (n = 275) was higher than that in
normal tissues (n = 349) (p < 0.01) (Figure 1).

3.2. Silencing of RPL27 inhibits CRC cell growth:

To investigate the effect of RPL27 silencing on cell growth, HCT116
and HT?29 cells were transfected with an NCsiRNA or RPL27siRNA. To
select the siRNA with the highest transfection efficacy and target gene
silencing, three types of RPL27-specific siRNAs (RPL27-1, -2, -3) were
tested under optimal transfection conditions. After 96 h, I observed that
all the three RPL27siRNAs caused high growth suppression in both
HCT116 and HT?29 cells, as determined by microscopic observation and
MTT assay (Figure 2A&B). The proliferation caused by the three
siRNAs was reduced by over 50% compared to that in the control
group. Next, I checked the mRNA level of RPL27 after transfection
using qRT-PCR (Figure 3A&B). All the three siRNAs significantly
inhibited the expression of the RPL27 gene; however, the degree of
inhibition caused by RPL27-1siRNA was the highest. In concordance
with this short-term observation, transfection of RPL27-1siRNA
efficiently blocked long-term colony formation, reducing it by
approximately 909 and 86% in HCT116 and HT29 cells, respectively,
after seven and nine days of target siRNA transfection (Figure 4A&B).
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The ability of RPL27-3siRNA to inhibit colony formation in HCT116
and HT29 cells was similar (Figure 5A&B). As these screening tests
identified RPL27-1 as the most potent siRNA, it was used in all
subsequent studies. These results suggest that RPL27 is functionally

involved in colon tumor cell survival.

3.3. Silencing of RPL27 suppresses cell cycle progression

and induces apoptosis:

I then explored whether the inhibition of CRC cell growth via RPL27
knockdown was elicited by a delay in cell cycle progression and/or
induction of apoptotic cell death. Flow cytometry analysis confirmed that
RPL27 knockdown cells displayed an increased proportion of sub-(Gy
phase cells in both HCT116 and HT29 cells (Figure 6A&B). As the
sub—-G; population contains apoptotic cells, the apoptosis assay was
examined by staining CRC cells with Annexin V, an apoptotic marker.
This showed that targeting RPL27 increased the number of apoptotic
cells 72 h after transfection (Figure 7A&B). These results indicate that
RPL27 knockdown-mediated inhibition of CRC cell growth was occurred

due to delay of cell cycle progression and induction of apoptosis.

3.4. Silencing of RPL27 suppresses CRC growth in vivo:

To confirm the suppressive effect of RPL27 silencing on in vivo, a
tumor formation assay was performed in BALB/c nude mice. HCT116
cells transfected with NCsiRNA or RPL27-1siRNA for 24 h were
subcutaneously inoculated into the left and right flanks, respectively.

The size of each tumor was measured for 21 days at two— or three—day
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intervals. After 14 days, a significant difference in size (p < 0.05) was
observed between the control and RPL27 knockdown groups (Figure
8A&B). The tumor sizes of the control group were larger than those of
the RPL27 knockdown groups. After 21 days, a significant difference (p
< 0.01) was apparent in size and weight between the control and RPL27
knockdown groups (Figure 9A&B). These results show that, under those
experimental conditions, targeting RPL27 significantly reduces the

growth of human CRC xenografts in vivo.

3.5. Knockdown of RPL27 downregulates PLK1

expression:

To elucidate the molecular mechanisms by which RPL27 silencing
could induce the observed phenotypic changes, I performed RNA
sequencing and compared the patterns of global gene expression in
RPL27-knockdown HCT116 and HTZ29 cells to those of control cells
transfected with NCsiRNA. When at least a 2-fold change was defined,
global gene expression analysis revealed that silencing of RPL27
resulted in the up- and down-regulation of 697 RNA transcripts in
HCT116 and 3,023 RNA transcripts in HT29 cells (Figure 10A).
Overlapping of these two gene sets generated a commonly dysregulated
list of 228 genes (69 up- and 159 down-regulated genes), which are
considered to be common RPL27 knockdown signatures (Figure 10A&B).
Subsequent ingenuity pathway analysis (IPA) showed that 228 mRNA
transcripts were functionally enriched in the top five networks. In
particular, as shown in Figure 11 (top network 1), the expression level
of polo-like kinase 1 (PLKI1), which is involved in the cell cycle, was

downregulated by RPL27 knockdown. I then validated the decrease of
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PLK1 mRNA expression using gqRT-PCR (Figure 12). Following RPL27
knockdown, PLK1 mRNA levels were reduced in both HCT116 and
HT29 cells. Consistent with the transcriptional profiling of RPL27
knockdown, the protein level of PLK1 was reduced as well under the
same conditions (Figure 13). This association was confirmed in the
TCGA data. RPL27 mRNA expression was positively correlated with
PLK1 expression (R = 0.255, p < 0.001) in human CRC tissues (Figure
14). Subsequent western blotting confirmed that targeting RPL27
decreases the levels of p~CDC25C (ser198), CDKI1, and cyclin Bl in both
HCT116 and HT?29 cells, which are downstream effectors of PLKI1
signaling to exert the transition of G2/M cell cycle phase. These
findings suggest that targeting RPL27 induces G2/M arrest in CRC

cells.

3.6. Targeting RPL27 inhibits CRC cell migration and

invasion:

Several previous studies demonstrated that PLKI1 silencing leads to
decreased migration and invasion in many cancer cells, including colon
cancer cells (25-28). Given the functional significance of PLK1 in cancer
cell phenotypes and the observation that PLK1 was repressed under
RPL27 knockdown conditions, I investigated whether targeting RPLZ27
could inhibit the metastatic potential of CRC cells using migration and
invasion assays. As results, silencing of RPL27 expression effectively
reduced the abilities of migration (Figure 15A&B) and invasion (Figure
16A&B) in both HCT116 and HT29 cell populations. Similar to the
inhibitory effects of RPL27-1siRNA, transfection of RPL27-3siRNA also
significantly suppressed the migration ability of HCT116 and HT?29 cells
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(Figure 17A&B). These data imply that targeting RPL27 could be a next
therapeutic option for both primary CRC treatment and prevention of
metastasis or recurrence.

After performing experiments using silencing, I identified whether
RPL27 overexpression could reverse the phenotypic changes.
Overexpression experiments were performed in HCT116 cells with the
lowest basal level of RPL27 (Figure 18A&B). As expected, a HCT116
transfectant with RPL27-expressing vector (Figure 19A&B) exhibited an
increase in its migration ability (Figure 20A&B) when compared to

control vector—transfected cells.

3.7. RPL27 knockdown reduces stemness:

It was previously shown that a PLKI1 inhibitor killed CD133+ colon
cancer stem cells (CSCs) (29); therefore, I investigated whether RPL27
targeting could inhibit stemness in CRC. Before studying CD133+ colon
cancer, I confirmed that the mRNA levels of the representative stemness
markers CD133, NANOG, CD44, OCT4, and c-MYC were reduced when
RPL27 was silenced in HT29 cells. Although the expression levels of
stemness markers were also decreased in HCTI116 cells, CD44 and
c-MYC were not significantly reduced (Figure 21A&B). In line with
these results, the HT29 cell line was chosen for subsequent studies.
Then, I confirmed that transfection with RPL27-1siRNA effectively
suppressed sphere formation in HT29 cells compared to the NCsiRNA
transfection (Figure 22). Next, I investigated whether the expression of
CD133 was also affected by RPL27 silencing in the CD133+ CRC cell
population. The CD133+ CSC population was then sorted from the
CD133- population of HT29 cells by FACS using an APC-conjugated
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CD133 antibody (Figure 23A). The level of CD133 in the CD133+ CSC
portion was significantly higher than that in the CD133- portion (Figure
23B). RPL27 knockdown decreased the levels of CD133 and PLKI1 in the
CD133+ CSC population (Figure 24A&B). These molecular changes
reflected the inhibition of growth and sphere formation in the CDI133+
cell population (Figure 25A&B). These data imply that RPL27 is
functionally associated with cancer stemness and that RPL27 knockdown
could block the migratory and invasive properties of primary CRC by

eliminating CSCs in the tumor microenvironment.
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Figure 1. Increased expression of RPL27 in CRC tissues. Red color,

tumor tissue (T); gray color, normal tissue (N).
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Figure 11.IPA top network 1 functionally associated with PLKI1. Up-
and down-regulated genes are shown in red and green,
respectively. Genes in gray are associated with the regulated

genes.
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RPL27-1siRNA transfected HCT116 and HT29 cells. (B) The

number of migrated cells was counted and graphed after

siRNA transfection.
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number of invaded cells was counted and graphed after

siRNA transfection.
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Figure 17. Transfection of RPL27-3siRNA inhibits CRC cell migration.
(A) Light microscopy images of migratory NCsiRNA or
RPL27-3siRNA transfected HCT116 and HT29 cells. (B) The
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4. Discussion

In previous studies, many RPs have been found to be involved in liver
cancer cell growth. In addition to RPL27, RPS25, RPS8, and RPS24 are
associated with hepatocellular growth (23). Moreover, another study
revealed that RPL9, another RP, inhibits the growth of CRC through
Id-1/NF-kB signaling (24). Based on the previous studies, RPL27 might
affect the growth of CRC.

In network 1 of the IPA analysis, I confirmed that PLK1 was
downregulated (Figure 11). PLK1, which is overexpressed in CRC
(29,30), is a serine/threonine protein kinase in the polo-like kinase (PLK)
family (31). PLK1 is overexpressed in various cancers, including breast
cancer (32), renal cancer (33), hepatocellular carcinoma (34), and lung
cancer (35). Its functions include mitosis entry and G2/M checkpoint
control, centrosome and cell cycle regulation, spindle assembly and
chromosome separation regulation, promotion of DNA replication, and
cytokinesis and meiosis (36). Previous studies have shown that PLKI1
depletion induces apoptosis in various types of cancer cells (37,38).
Many studies have shown that PLK1 functions as a target gene for
cancer treatment. However, the results of studies on the correlation
between RPL27 and PLK1 have not been revealed. Therefore, 1
determined the extra-ribosomal function of RPL27 in association with
PLK1. PLK1 plays several roles in the cell cycle. PLKI1 controls the
activity of the CDKl/cyclin Bl complex which plays a vital role in the
transition of the G2/M phase of the cell cycle by phosphorylating
CDC25C (39,40). Western blotting (Figure 13) showed that the protein
levels of PLKI1, p-CDC25C (ser198), CDKI1, and cyclin Bl were
decreased in RPL27 knockdown HCT116 and HT29 cells, suggesting cell
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cycle arrest in G2/M phase (41,42). In addition, cell cycle analysis
performed using FACS showed that the number of G2/M phase cells
increased when RPL27 was silenced (Figure 6).

The inhibition of PLK1 led to growth inhibition in colon cancer stem
cells, normal pediatric neural stem cells, and breast stem cells (29,43,44).
It has been reported that CD133 is regarded as a marker for the
isolation and identification of CSC in colon cancer (45). In this study, I
observed that RPL27 knockdown blocked cell cycle progression by PLKI1
(Figure 13), and that RPL27 depletion decreased the levels of stemness
markers (Figures 21&24) and sphere formation (Figures 22&25B) in
parental CRC cells and CDI133+ fraction. In HCT116 cells, the result
could not be observed because spheres were not formed (data not
shown). Here, I reported for the first time that the function of RPL27 is
correlated with CRC stemness.

In conclusion, this study suggested that RPL27 has extra-ribosomal
functions. To my knowledge, this is the first study to show that
silencing of RPL27 suppresses proliferation in CRC and stemness.
Furthermore, I demonstrated that RPL27 functionally interacts with
PLK1 to promote CRC progression. Therefore, RPL27 may be a

molecular target for the treatment of CRC.
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5. Summary

This study was performed to elucidate the novel function of RPL27 in
CRC. When RPL27 was silenced, cell proliferation inhibition and
apoptosis induction in HCT116 and HT29 cells were observed. RPLZ27
silencing also inhibited tumor formation in an in vivo experiment using
xenograft mice. RNA sequencing revealed that the expression of PLKI1
was 1inhibited by RPL27 knockdown in both cell lines. Subsequent
experiments confirmed that RPL27 silencing caused G2/M arrest and
decreased migration and invasion abilities. In addition, RPL27 silencing
reduced the stemness of CRC. This study demonstrated for the first
time that RPL27 may be a potential therapeutic target for CRC.
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Studies on Definition of Novel Functional Roles of

RPL27 Gene in Colorectal Cancer Progression

Park, So-Young
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(Supervised by Professor Lee, Yun-Han)

(Abstract)

Ribosomal proteins (RPs) participate in ribosome synthesis and are
also associated with cancer. Ribosomal protein L27 (RPL27), one of the
RPs, is overexpressed in colorectal cancer (CRC), but its function is still
unknown. I have found in this study that inhibition of RPL27 expression
by siRNA inhibits CRC cell growth and long-term colony formation
through an increase in sub-Gi; phase population and induction of
apoptotic cell death. Targeting RPL27 also inhibited the growth of
human CRC xenografts in nude mice. RNA sequencing revealed that
polo-like kinase 1 (PLK1), which functions in the cell cycle and
stemness, was commonly downregulated in HCT116 and HT?29 cells.
Western blot analysis confirmed that RPL27 silencing decreases the

levels of PLK1 and G2/M-associated genes. Importantly, it was further
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demonstrated that RPL27 knockdown decreases the levels of CD133 and

PLK1 in the CD133+ CSC population. These molecular changes led to

the inhibition of cell growth and sphere formation in the CDI133+ cell

population. Taken together, these findings indicate that silencing of

RPL27 suppresses CRC cell growth and stemness via disruption of

PLK1 signaling and that targeting RPL27 could be a next-line

therapeutic strategy for both primary CRC treatment and prevention of

metastasis and/or recurrence.
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ZrE FAo 7Fdts gug dUNHRPs)E ¢FE #FHo] Atk RPs
9 el FHEE @A L27(RPL27)S A7 Aol wabdsiA| g, o}
A g EA el RPL27S 7]5& & &ElA QA &t oo E
Aol A=, siRNA 7188 o] §8te] RPL27S EHFAS o hage A
Yo J&& 7AEXNE $H 2AEAY. 1 A3 RPL2T f-4d249) 2
d A7t xR Aol vieto], Y MESF HCT116 R HT299] A%
& AAEY F7Ikel oA ¥4 THE FAANZDE FASAT AEAE
FE SHAAME, sub-Gi MELY H]Zo] T7hek3laL, AXANE FEE ¥
Zatgivk. w3, RPL27T I8 Als FEub$20] o]F o]AF Q17
el AFE AslstAth. RNA d71EdE4A A3, 228719 FHA7F 2
FgzAE Btk 53], AEF7|e E7)% Fo #dte AR <y

PLK1 w&o] HCT1163 HT29 M XA FEH o R 31g2HFYL B&H3}
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Aok 2 U ¥ EE E4E F8 RPL2T IFSE F ME EFA
PLK1# G2/M#E FAAESY & A Eddes A& Fdsdd
a, o] A= G2/M AAZF doiwe& vdy FrhA o=, TCGA ¥
tolE| & o] &3l Y ZA A RPL273 PLK1¢] mRNA 2Eo] <9
BHAAY A& AT oy A w§& wgste], RPL2T 2 d
A7t NS AE HA{TH o)ET s UM A A v,
RPL27& FHE3HS W o]F%o T7tstadnt. veo 2, HT29 Al Zd
Al RPL27 HEo] EV7|HE wAES mRNA FFEo] HAAZT. EIh
RPL27¢] HE® HT29 AXAA T4 A Yol Zaudrh T 23k,
CD133+ M ¥ FwelA] RPL27 &) o3 CD133% PLKI19] Wd 430
FAagE FAds. oled A WEE CDI33+ AX FHeoi AE 4

AR A Y JAE doFirh o]HF AL RPL2TES RAIE

Y

N

o] &AL AAE dAST G2/M AXE T AL &7 T2

s Ag vkt RPL27 AL 13 digde] 44 A®et ofyg A

o] B ALk FA] AAY F Y= AAH AE Aol & 5 ATk
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