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Abstract: Objectives: Colorectal cancer (CRC) has one of the highest incidence and mortality rates among cancers,
particularly concerning the rates of diagnosis. Serum exosomes (Exos) are crucial mediators for the intercellular
transmission of genetic information. These vesicles contain various tRNA-derived fragments (tRFs) that play a role
in the noncoding regulation of tumor genes. Consequently, they are anticipated to become valuable non-invasive
diagnostic and predictive biomarkers for CRC. Methods: At the Affiliated Taian City Central Hospital of Qingdao
University, we isolated and extracted serum Exos from 201 healthy donors and 205 patients with CRC. To measure
Exo physical morphology, we utilized gNano, transmission electron microscopy, and a particle size analyzer. Western
blotting was conducted to confirm the expression of surface and nuclear proteins in the Exos. Gene chips were em-
ployed to screen for differentially expressed tRF RNAs. The quantitative PCR technology was deployed to ascertain
5’Leader-ArgTCG and 3'tRF-SerGCT differential expression. CRC diagnostic efficiency was assessed utilizing the
area under the curve. Results: We compared 5’Leader-ArgTCG and 3'tRF-SerGCT expression in 205 patients with
CRC and 201 healthy donors. Among them, 5’Leader-ArgTCG was significantly downregulated, while 3'tRF-SerGCT
was significantly upregulated. The diagnostic efficiency of predicting 5’Leader-ArgTCG and 3'tRF-SerGCT in serum
Exos using survival curves was 0.659 and 0.659, respectively. Meanwhile, the diagnostic efficiency of combining
the two tumor markers was 0.954. Conclusion: Serum Exos 5’Leader-ArgTCG and 3'tRF-SerGCT were differentially
expressed in patients with CRC. Combining these two tumor markers may serve as a predictive indicator for the non-
invasive diagnosis of CRC, demonstrating notable statistical significance.
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Introduction in CRC risk [2-4]. Hereditary enteritis (familial

non-polypic colorectal disease, familial adeno-

As the economy improves and dietary habits
change, colorectal cancer (CRC) has become
increasingly prevalent, ranking as the third
highest in occurrence and the second highest
in mortality rate globally. Research indicates
that colon health is closely linked to overall
well-being [1]. CRC incidence rate is significant-
ly higher in urban areas compared to rural
areas, a difference closely tied to diet struc-
ture, lifestyle, and socio-economic status.
Additionally, age and genetics play crucial roles

matous polyposis, and Lynch syndrome, among
others) is significantly associated with CRC
onset. Currently, early screening with colonos-
copy is the most intuitive examination method;
however, its disadvantages are high cost and
low patient acceptance. There are multiple
interfering factors in fecal occult blood tests,
with many benign diseases having positive
results, such as hemorrhoids and enteritis [5].
Exploring non-invasive diagnostic methods,
early interventions, and treatment options for

https://doi.org/10.62347/CSZQ1961


http://www.ajtr.org
https://doi.org/10.62347/CSZQ1961

Exosomal 5’Leader ArgTCG and 3'tRF SerGCT as CRC diagnostic/monitoring indicators

CRC can significantly reduce mortality rates
among patients with cancer, thereby alleviating
their suffering.

Sequencing technology advancements have
demonstrated the significant function of non-
coding RNAs (ncRNAs) in gene transcription
and translation. Among them, tRNA-derived
fragment (tRF) RNAs are a recently discovered
small ncRNA class generated through tRNA
cleavage. Conversely, tRNA-derived small RNAs
(TDRs) are fragments of precursors or mature
tRNA molecules with a length of 14-50 nucleo-
tides. TDR is classified based on its biological
location into tRNA half-segments and tRF-
RNAs [6, 7]. The biogenesis of tRFs occurs
through the breakdown of tRNA, and their syn-
thesis is not by arbitrary splicing. The control of
this process is governed by a highly conserved
and meticulous site-specific cleavage mecha-
nism [8]. This cleavage can be categorized into
three types: 5’tRF, 3'tRF, and intermediate tRF,
depending on where the cleavage occurs. The
end of 5'tRF-1 aligns precisely with the down-
stream base of the RNaseZ cleavage site,
while the end of 3'tRF-1 has the Pol lll transcrip-
tion termination motif. This evidence supports
the notion that tRF-1 is a distinct and stable
small RNA generated from the processing of
precursor tRNA.

There are various forms of extracellular vesi-
cles in fludids such as blood, milk, urine, and
other various secretions in the human body.
These vesicles can be extracted in large quanti-
ties. Numerous studies have demonstrated
that cells can facilitate the transmission of
genetic information via tRF RNAs carried by
serum exosomes (Exos). However, further
research is required to develop therapeutic
effects through drug delivery [9, 10]. Exo genes
are crucial in tumor metastasis, proliferation,
and transmission. Additionally, Exos are exten-
sively utilized in modern clinical diagnostics
[11]. They enable real-time monitoring of dis-
ease progression and provide a reliable basis
for timely tumor diagnosis and treatment [12].

The differential expression of 5’Leader-ArgTCG
and 3'tRF-SerGCT in serum Exos has been
used to diagnose CRC. The clinical and patho-
logical correlation of patients with CRC pro-
vides a basis for non-invasive diagnosis and
early intervention treatment, reducing the mor-
tality rate of patients with CRC [13, 14].
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Combining tRF RNAs from extracellular vesicles
with tumor markers can address the limitations
of traditional colonoscopy for CRC diagnosis,
including high costs, significant trauma, lengthy
procedures, and low patient acceptance. Non-
invasive comprehensive screening can facili-
tate timely monitoring of cancer incidence and
prompt intervention.

Materials and methods

Sample preparation and clinical pathological
analysis

Between March 2021 and April 2022, we col-
lected 205 tissue samples from patients with
CRC and 201 samples from healthy donors at
The Affiliated Taian City Central Hospital of
Qingdao University. All studies involving human
participants were reviewed and approved by
the Affiliated Taian City Central Hospital
Committee of Qingdao University (approval
number: 20230510). Blood samples were col-
lected pre-treatment, and samples were ob-
tained from the laboratory on the same day
after testing. The healthy donor samples were
selected from individuals undergoing medical
assessments. The supernatant was collected
after centrifuging approximately 3 mL of serum
at 1,000 g for 10 min at 4°C. We recorded
detailed data on the patients with CRC, includ-
ing gender, age, type of cancer, lifestyle habits,
and tumor metastasis.

Extracted extracellular vesicles

The extraction of extracellular vesicles was
conducted using ultracentrifugation. First, the
collected serum samples were thawed on ice.
The plasma was then centrifuged at 10,000 g
for 30 min at 4°C, aiming at eliminating large
vesicles. Subsequently, the extracellular vesi-
cles were centrifuged at 100,000 g for 2 h at
4°C (Type 50.4 TiRotor; Beckman Coulter). This
was followed by PBS washing, and the precipi-
tate from the outer cut was collected through
ultracentrifugation at 100,000 g.

Performance evaluation of extracellular vesi-
cles

The volume, size, and distribution of extracel-
lular vesicles were determined using a particle
size analyzer, the gNano (New Zealand), along
with statistical analysis. Exo physical morphol-
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ogy was determined by fixing the Exos on a
dedicated copper mesh, which was then
observed using a transmission microscope
(Transmission Electron Microscope; FEI Tecnai
T20e, FEI Company, USA). Subsequently,
Western blotting was employed to identify
extracellular vesicle proteins on a PVDF mem-
brane (Millipore, Billerica, MA, USA). High
expression of proteins TSG101 (Cell signaling
technology, 72312T, 1:1000), CD9 (Cell signal-
ing technology, 13174T, 1:1000), and CD87
(Abacom, ab307895, 1:800) was detected on
the Exo surface (Proteintech, United States)
[15].

RNA extraction and reverse transcription

After resuspending the extracted exosomes in
1 mL of PBS, we thoroughly lysed them by
adding 1 mL of triazole. RNA was then precipi-
tated with isopropanol and rinsed with 75%
iced ethanol before extraction. The purified
RNA was reverse transcribed into cDNA in
preparation for the subsequent gPCR step
(TaKaRa Bio, Nojihigashi, Kusatsu, Japan). To
minimize RNA degradation during the experi-
ment, all operations were conducted on ice.

Small RNA microarray profiling

Total RNA isolation was performed utilizing
Trizol (Invitrogen), with RNA quantity measured
by a NanoDrop ND-1000 spectrophotometer
and RNA integrity assessed using a Bioanalyz-
er 2100 or denaturing gel electrophoresis. For
small RNA microarray profiling, 100 ng of total
RNA was first subjected to dephosphorylation
with 3 units of T4 polynucleotide kinase at
37°C for 40 min. This process was aimed at
removing both (P) and (cP) chemical groups
from the 3’ end of RNAs, resulting in the for-
mation of a 3-OH end. This reaction was halt-
ed by heating at 70°C for 5 min and instantly
cooling to 0°C. To denature the RNAs, 7 L of
DMSO was added and heated to 100°C for 3
min and chilled instantly to 0°C. The process
of RNA end labeling was carried out by combin-
ing ligase buffer, BSA, a final concentration of
50 mM pCp-Cy3, and 15 units of T4 RNA
ligase in a 28 L reaction. The reaction was
then incubated at 16°C overnight. The slides
were subjected to scanning using an Agilent
G2505C microarray scanner. ldentifying differ-
entially expressed small RNAs between two
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comparison groups was conducted through fil-
tration at the pre-determined fold change and
statistical significance (P-value) thresholds.
Finally, we generated hierarchical clustering, as
well as scatter and volcano plots, using R
software.

gPCR and statistical analysis

Reverse transcription was followed by a qPCR
assay to detect differentially expressed tRF
RNAs in healthy donors and patients with CRC.
The internal reference was U6, and statistical
analyses were conducted based on ACT values,
with three independent replications for each
data set (P < 0.001). GraphPad Prism (version
6.0; GraphPad Software) was initially utilized
to determine if the data followed a normal dis-
tribution. Depending on the results, either a
t-test or a Mann-Whitney unpaired test was
applied. The diagnostic efficacy of the candi-
date predictors was calculated by the area
under the curve (AUC). A P-value < 0.05 was
considered statistically significant, analyzed
using the Statistical Package for the Social
Sciences (version 22.0) (Ehningen, Germany).
One - way analysis of variance (ANOVA) was
employed to assess whether there were
statistically significant differences in the mean
values among three or more independent
samples.

Results
Serum Exos identification

The results revealed that the shape of ex-
tracellular vesicles was predominantly spheri-
cal, with varying volume sizes of 80-140 nm
and main diameter sizes of 100-120 nm (Figure
1A, 1B). Western blotting results revealed
high CD9/63 and TSG101 protein expression,
which significantly differed from the expression
of cell surface proteins. These findings confirm
that we successfully extracted extracellular
vesicles (Figure 1C).

Serum Exos tRF RNAs expression by high-
throughput sequencing

Based on GeneChip, 24 differentially express-
ed tRF RNAs were screened (Table 1). Among
these, 12 were significantly upregulated and
12 were downregulated (Figure 2). Therefore,
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Figure 1. Validating the performance of serum exosomes. A. Identification of the physical morphology of exosomes
by transmission electron microscopy (TEM). B. Measurement of exosomal size distribution using particle size ana-
lyzer by gNano. C. Western blot validation of serum exosomes surface protein markers.

Table 1. tRF RNA expression profiling (12 up-regulated and 12 down-regulated)

tRFRNA Fold change Description tRFRNA Fold change Description
5tRF-LysTTT 4.7759 Up 5’tiRNA-CysGCA 0.4690 Down
3'tRF-SerGCT 3.4686 Up i-tRF-AspGTC 0.4755 Down
5tiRNA-mtGInTTG 1.9435 Up 3tRF-ThrTGT 0.1893 Down
i-tRF-ArgCCT 1.6096 Up 5’Leader-ArgTCG 0.2455 Down
5tRF-GInTTG 1.8371 Up 3'tRF-MetCAT 0.4999 Down
5’Leader-lleAAT 2.2334 Up 3'tRF-GlyGCC 0.3603 Down
5'tRF-HisGTG 1.5121 Up 3'tRF-LeuCAG 0.4856 Down
5tRF-mtLeuTAA 1.6629 Up 3’tiRNA-ValTAC 0.4314 Down
5’tRF-LeuTAA 1.7855 Up i-tRF-MetCAT 0.4511 Down
5’Leader-LysTTT 2.1421 Up 5’tiRNA-LeuCAA 0.3831 Down
i-tRF-GIUTTC 1.5337 Up 3'tiRNA-LeuTAA 0.3714 Down
i-tRF-GIUCTC 1.9288 Up 3"tRF-lleAAT 0.2791 Down

we analyzed 3 groups of healthy donors, 3
groups of non-metastatic patients with CRC,
and 3 groups of metastatic patients with CRC,
and created a clustering plot based on the dif-
ferentially expressed tRF RNAs. Additionally, we
validated the expression of these RNAs in the
serum of 205 CRC cases through quantitative
PCR.

Clinicopathologic link between serum Exos
5’Leader-ArgTCG and 3’tRF-SerGCT for the di-
agnosis of CRC analysis

The real-time quantitative PCR results reveal-
ed that 5'Leader-ArgTCG and 3'tRF-SerGCT
were differentially expressed, with 5’Leader-
ArgTCG being significantly downregulated and
3’tRF-SerGCT being significantly upregulated in
the serum of a patient with CRC (Figure 3A,
3B).
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Analysis of clinicopathologic grading in pa-
tients with 5’Leader-ArgTCG and 3’tRF-SerGCT

To assess the correlation between patients
with CRC survival and stage grading, it is es-
sential to diagnose CRC occurrence immedi-
ately. This plays a significant role in enhanc-
ing patient survival. Our results indicated no
statistically significant association between
5’Leader-ArgTCG and T-stage grading of CRC
primary foci (Figure 4A). Tumor presence and
lymph node metastases were evident, with
most tumors being identified at an advanced
stage. The findings demonstrated a statisti-
cally significant disparity in lymph node metas-
tasis between NO and N1 stages (P = 0.038%,
Figure 4B) without significant difference be-
tween N2 and N3 stages. In tumor staging,
there was statistical significance (P < 0.05%)
between stages I/I1l/1ll, while no significance
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Figure 2. Exosomes tRF RNAs profile of the CRC patients. Cluster analysis of
differentially expressed serum exosomes tRF RNAs between 6 CRC patients
and 3 healthy donors.
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Figure 3. Serum exosomes 5’Leader-ArgTCG and 3'tRF-SerGCT are potential
diagnosis biomarkers of colorectal cancer. The expression levels of serum
exosomes 5’'Leader-ArgTCG and 3'tRF-SerGCT in (A) CRC and (B) healthy do-
nors (****pP < (0.0001).

was observed between stages | and IV (Figure

stages | and Il (P = 0.0037*%)
and | and lll (P = 0.0146%),
while no significant differen-
ce was observed between
stages | and IV (Figure 4F).
Analysis of data from 205
patients with CRC (Table 2)
revealed that 5’Leader-Argl-
CG expression differed signifi-
cantly between genders, with
male patients exhibiting a
higher prevalence of this
expression. This difference
was demonstrated to be sta-
tistically significant. The clini-
copathological data revealed
that 5’Leader-ArgTCG and
3'tRF-SerGCT were statisti-
cally non-significant concern-
ing age, pathology type, life
habits, and tumor metastasis.

5’Leader-ArgTCG and 3’tRF-
SerGCT as predictors for CRC
diagnosis

5’Leader-ArgTCG and 3'tRF-
SerGCT were identified as
diagnostic indicators for CRC
through gqPCR. The predictive
capability of these mark-
ers was assessed using
AUC. CRC diagnostic rate
using 5’Leader-ArgTCG and
3'tRF-SerGCT as predictors
was found to be 0.659
(Figure 5A, 5B). Additionally,
5’Leader-ArgTCG and 3'tRF-
SerGCT combined diagnosis
was more effective, reaching
0.830 (95% confidence inter-
val [Cl]: 0.789-0.869, sensitiv-

ity: 0.896, specificity: 0.620, cutoff value:

4C). 0.516, Figure 5C). The combined diagnostic
efficiency was high, which is noteworthy for

The statistical analysis of clinical staging data
in patients with CRC, focusing on the primary
tumor in the T-stage (Figure 4D), indicated
that 3'tRF-SerGCT was statistically non-signifi-
cant. However, the comparison of NO and N1
lymph node metastasis displayed a statisti-
cally significant difference (P = 0.0235%). No
significant differences were found between NO
and N2/N3 (Figure 4E). The tumor staging
experienced a significant difference between
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CRC diagnosis.

5’Leader-ArgTCG and 3'tRF-SerGCT combined
tumor markers improve CRC diagnosis

Tumor-associated antigens are primarily uti-
lized in clinical practice for the purpose of pre-
dicting CRC. One of these markers, carcinoem-
bryonic antigen (CEA), is found in high levels in
the blood of patients with CRC. However, CEA
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Figure 4. Analysis between the serum exosomal tRF RNAs and tumor stage; tumor metastasis. Expression levels of
5’Leader-ArgTCG (A) and (B) in T and N stages patients. (C) Serum exosomal 5’Leader-ArgTCG expression in early
stage (I+11) and advanced stage (llI+1V) patients. (D, E) Statistical levels of 3'tRF-SerGCT in T and N stages patients
(F) Serum exosomal 3'tRF-SerGCT expression in stage (**P < 0.01, *P < 0.05, ns, not significant).

Table 2. Characteristics of colorectal cancer patients for differentially expressed exosomal 5’Leader-
ArgTCG and 3'tRF-SerGCT

o No. 5’Leader-ArgTCG No. 3'tRF-SerGCT
Characteristic cases Median with interquartile AV, Median with interquartile I
range range
Age (year) <62 76 -0.8097 (-8.048-10.65)  0.8801 76 -2.601 (-8.731-4.750) 0.7013
> 62 129 -1.005 (-9.054-5.873) 129 -2.576 (-9.252-4.984)
Gender Male 126 -1.477 (-9.054-5.873) 0.0289* 126 -1.477 (-9.054-5.873) 0.1207
Female 79 0.6431 (-6.835-10.65) 79 -2.246 (-8.731-4.946)
Smoking Smoker 44 -1.523 (-8.048-3.694) 0.0885 42 -2.166 (-8.173-2.157) 0.8142
history non-smoker 161 -0.1025 (-9.054-10.65) 159 -2.582 (-9.252-4.984)
Drinking Drinker 43 -1.342 (-8.048-3.694) 0.1321 41 -1.342 (3.694--8.048) 0.3092
history non-drinker 162 -0.3762 (-9.054-10.65) 160 -2.462 (4.984-8.731)
Lymph node metastasis Yes 95 -0.0255 (-9.054-10.65) 0.2051 95 -2.579 (-8.175-4.984) 0.4699
No 90 -1.643 (-7.477-4.644) 90 -2.745 (-9.252-4.750)
unknow 0 0
Distant metastasis Yes 17 -1.793 (-7.241-10.65) 0.6024 17 -3.593 (-5.632-0.1797) 0.4396
No 167 -1.211 (-9.054-5.873) 167 -2.582 (-9.252-4.984)
CRC, colorectal cancer; Red font annotation and statistical significance, *P < 0.05.
lacks certain specificity to accurately predict ous cancers, including gastric cancer, biliary
CRC and cannot identify the specific organ system tumors, CRC, and pancreatic cancer.
where the cancer originated. Consequently, it is The diagnostic efficiency of 5’Leader-ArgTCG
important to combine CEA with other tumor and 3'tRF-SerGCT, when combined with tumor
indicators for a reliable clinical diagnosis. marker assays, exhibited significant improve-
CA724 is a laboratory marker used to detect ment for CRC identification. The diagnostic effi-
gastric cancer and other digestive tract can- ciency of 5’Leader-ArgTCG and CEA was 0.837
cers. It is primarily found in gastrointestinal dis- (sensitivity: 0.737, specificity: 0.823, cutoff
orders and is highly sensitive in diagnosing vari- value: 0.56, Figure 6A), while the combination
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Figure 5. Diagnostic role of serum exosomal 5’Leader-ArgTCG and 3'tRF-SerGCT expression levels in CRC patients
patients. The AUCs of 5’Leader-ArgTCG (A), 3'tRF-SerGCT (B), and both (C) in CRC patients relative to healthy donors.
AUC (area under the curve, 0-1, The larger the value, the higher the diagnostic efficiency).

with CA724 vyielded an efficiency of 0.723
(Figure 6B). In contrast, 5’Leader-ArgTCG in
combination with two tumor markers achiev-
ed a diagnostic efficiency of 0.860 (Figure 6C).
The 3'tRF-SerGCT combined with CEA and
CAT724 were tested for their AUCs, respectively,
revealing a 3'tRF-SerGCT and CEA diagnostic
efficiency of 0.836 (95% Cl: 0.811-0.887, sen-
sitivity: 0.614, specificity: 0.932, cutoff value:
0.546, Figure 6D). The combination of 3'tRF-
SerGCT and CA724 resulted in a diagnostic
efficiency of 0.702 (Figure 6E), while the com-
bination of 3'tRF-SerGCT, CEA, and CA724
achieved a diagnostic rate of 0.854 (95% ClI:
0.804-0.886, Figure 6F). 5’'Leader-ArgTCG and
3'tRF-SerGCT together demonstrated a com-
bined CEA diagnostic rate of 0.918 (Figure 6G)
and a combined CA724 diagnostic rate of
0.905 (Figure 6H). Ultimately, the combination
of 5'Leader-ArgTCG and 3'tRF-SerGCT, along
with two tumor markers, achieved a diagnostic
rate of 0.954 (95% CI: 0.936-0.973, sensitivity:
0.828, specificity: 0.933, cutoff value: 0.771,
Figure 6l).

Discussion

The morbidity and mortality rates of CRC are
increasing annually, making it the second-high-
est incidence of cancer globally [15, 16]. Early
detection and diagnosis of CRC are very neces-
sary. Colonoscopy is currently the most intuitive
diagnostic modality, which is generally difficult
to carry out as a routine procedure. Therefore,
there is a critical need for simple and non-inva-
sive diagnostic methods. We have chosen to
investigate non-invasive tRF RNAs and tumor
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markers as potential screening methods for
CRC. This approach offers several advantages,
including minimizing the discomfort associated
with colonoscopy [17] and improving patient
compliance by accurately predicting the omis-
sion of small colorectal lesions through blood
tests.

The study has several limitations regarding the
patient specimens collected. Notably, the data
did not include the early-stage patient number.
Additionally, there was an insufficient number
of patients with early-stage cancer, and all the
collected patient cases were in an advanced
stage. Colorectal diseases are primarily chronic
conditions that often receive little attention
from patients, resulting in few individuals
undergoing routine physical examinations.
Consequently, when collecting data and speci-
mens, it is essential to broaden the approach
by focusing on screening samples from early-
stage patients [11]. The value of 5’Leader-
ArgTCG and 3'tRF-SerGCT as an early diagnosis
of CRC remains unclear. Currently, there are
fewer studies on tRF RNAs for CRC diagnosis,
which represents a novel aspect of this
research [18, 19]. In future studies, we aim to
concentrate on evaluating the diagnostic effi-
cacy of tRF-RNA specimens in early CRC to
enhance the early detection rate of the
disease.

The study indicated that 5’Leader-ArgICG
expression was significantly suppressed in
patients with CRC in vivo, while 3'tRF-SerGCT
was significantly overexpressed in the pa-
tients’ serum Exos. A review of the existing lit-
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Figure 6. Improved diagnostic capacity of serum exosomes 5’Leader-ArgTCG and 3'tRF-SerGCT combined with established tumor markers in CRC patients. The AUCs
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erature revealed that there have been no prior
reports on the expression of 5’Leader-ArgTCG
and 3'tRF-SerGCT in patients with CRC. Our
research is the first to demonstrate that
5’Leader-ArgTCG is differentially expressed in
the Exos of patients with CRC, suggesting its
potential use as a predictor for relevant inter-
ventions [20, 21]. The diagnostic efficiency of
single tRF RNAs was high, with an AUC value of
0.659. Moreover, the diagnostic power of
combined tumor markers was significantly
enhanced. Glycoprotein CEA is a widely used
blood-based molecular marker for CRC and
serves as a valuable tool for patient monitor-
ing [22-24]. From a prognostic point of view,
detecting CEA expression can aid in determin-
ing the occurrence of CRC, particularly in meta-
static patients with increased expression.
However, one notable limitation is its lack
of specificity [25, 26]. Glycoprotein antigen
(CA724) is another test marker that detects
various digestive tract cancers [27]. While it is
a non-specific tumor marker, it demonstrates
high sensitivity for biliary system tumors, CRC,
pancreatic cancer, and others [28-30]. When
combining tumor markers for diagnosis, our
findings revealed a diagnostic efficacy of 0.954
(95% CI: 0.902-0.955), supporting the diagno-
sis of non-invasive CRC.

5’Leader-ArgTCG and 3'tRF-SerGCT were sta-
tistically significant in lymph node metastasis
in patients with CRC. This suggests a potential
connection to tumor metastasis, indicating that
these factors could serve as predictive inter-
vention targets. Additionally, 5'Leader-ArgTCG
and 3'tRF-SerGCT were significantly correlated
with the tumor stage of patients with CRC.
Notably, stages I/1l/1ll were statistically signifi-
cant, while stages I/IV were statistically non-
significant. The relatively small number of
patients in stage IV indicates a need for further
investigation to understand the specific rea-
sons behind this observation.

The limitations of this study include the collec-
tion of serum samples from patients with CRC
and the limited data from early-stage patients.
Factors such as overall CRC progression, mul-
tiple adenomas, low detection rates during dis-
ease development, and poor patient compli-
ance all contribute to the increasing incidence
of major cancers [31-34]. Early diagnosis and
ongoing monitoring of cancer are also short-
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comings of this study. In the future, we aim to
gather enhanced case information on patients
with  CRC and investigate the relationship
between additional tRF RNAs and CRC to
improve early diagnosis. Simultaneously, we
will explore the connection between these fac-
tors and tumor metastasis to enhance the sur-
vival rate of patients with CRC through timely
intervention and treatment.

Conclusion

Both 5’Leader-ArgTCG and 3'tRF-SerGCT are
recently developed diagnostic indexes with a
strong combined diagnostic effect, demon-
strating high efficiency in predicting CRC devel-
opment. These indices are expected to serve
as novel predictive variables for clinical
applications.
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