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Objective: To detect the expression level of tRNA-derived fragments secreted by extra-
cellular vesicles in hypopharyngeal cancer and explore the influence of tRNA-derived 
fragments on the occurrence of hypopharyngeal cancer and lung metastasis.
Methods: After high-speed centrifugation, tRNA, which was extracted from the extracel-
lular vesicles of patients with hypopharyngeal cancer and healthy subjects, was sequenced 
using microarrays. The expression of three differentially expressed tRNAs in hypopharyn-
geal cancer, healthy subjects, human normal laryngeal epithelial cells and hypopharyngeal 
cancer line was detected by qRT-PCR. The correlation between the upregulated tRNA, as 
identified by qRT-PCR, and the clinicopathological features of the non-lung metastatic 
patients was further analyzed. Finally, the expressions of upregulated tRNA were compared 
between the non-lung metastatic and lung metastatic patients. The risk factors of hypophar-
yngeal cancer with lung metastatic were identified by the Cox regression analysis.
Results: By high-speed centrifugation, extracellular vesicles were extracted successfully. It 
was found that a variety of tRNAs in the extracellular vesicles from patients with hypophar-
yngeal cancer by sequencing. qRT-PCR validation indicated that tRF-1:30-Lys-CTT-1-M2 
was significantly overexpressed in hypopharyngeal cancer patients and tumor cells, espe-
cially in lung metastatic patients. It was indicated that tRF-1:30-Lys-CTT-1-M2 overexpres-
sion was closely related to such pathological features as tumor staging, differentiation grade, 
smoking history and drinking history. According to the Cox regression analysis, stage III–IV, 
smoking history, drinking history and tRF-1:30-Lys-CTT-1-M2 overexpression were inde-
pendent risk factors for metastasis of hypopharyngeal cancer.
Conclusion: tRF-1:30-Lys-CTT-1-M2 was overexpressed in patients with hypopharyngeal 
cancer and was identified as an independent risk factor for lung metastasis. It can be used as 
a novel biomarker for the diagnosis and lung metastasis monitoring of hypopharyngeal 
cancer.
Keywords: extracellular vesicles, tRNA-derived fragment, hypopharyngeal cancer, lung 
metastasis, cancer marker

Background
Hypopharyngeal cancer is not common in malignant tumors, accounting for about 
2–6% of head and neck malignancies.1 Over 90% of hypopharyngeal cancer 
patients are squamous cell carcinoma. Hypopharyngeal cancer is one of the most 
malignant tumors in the head and neck. According to statistics, its 5-year survival 
rate is less than 50%.2 Most patients with hypopharyngeal cancer still have poor 
prognosis after comprehensive treatment, and the patients’ survival is not improved 
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significantly. About one half of the patients relapse within 
one year.3 Therefore, understanding the molecular 
mechanism underlying the occurrence, development, and 
metastasis of hypopharyngeal cancer and looking for rele-
vant biomarkers are of high importance for improving the 
therapeutic effect and prognosis of the patients.

Extracellular vesicles that can be released by most of the 
cells (including tumor cells) and have a diameter of about 
30–150nm.4 Tumor cells can secrete a large amount of 
extracellular vesicles containing tumor-specific protective 
substances, so they have become a research object of parti-
cular interest to researchers in cancer biomarkers. 
Furthermore, extracellular vesicles regulate the behaviors of 
recipient cells and can be used as diagnostic biomarkers for 
human diseases.5 For example, Zhu et al found that glutami-
nase 2 and annexin A2 in the extracellular vesicles of human 
liver cancer cells were potential biomarkers for liver cancer.6 

Other researchers have suggested that the tumor cell-derived 
extracellular vesicles can promote the proliferation, invasion, 
and drug resistance of tumor cells.7 However, the influence 
of extracellular vesicles secretions on hypopharyngeal cancer 
is not yet clarified and requires further investigation.

Along with the development of the high-throughput 
sequencing technology, an increasing number of transfer 
RNA (tRNA) have been discovered. In recent years, tRNAs 
have drawn growing attention in the field of tumors and other 
diseases due to their unique biological functions in gene tran-
scription regulation.8 Moreover, tRNA-derived fragments 
(tRFs) are discovered in various organisms. A study has 
shown that tRFs play an important role in regulating the pro-
liferation, invasion, metastasis, and gene expression of human 
cancers.9,10 In addition, the abnormal expressions of tRNAs 
and tRFs are closely related to tumor occurrence and develop-
ment. tRNAs and tRFs may serve as candidate diagnostic 
biomarkers or therapeutic targets.11–13 However, the expres-
sions of tRNAs and tRFs in hypopharyngeal cancer and their 
roles still remain largely unknown. In the present study, we 
attempted to investigate the expressions of tRFs in hypophar-
yngeal cancer and their influence on the occurrence and devel-
opment of hypopharyngeal cancer.

Materials and Methods
Clinical Samples and Case Information
From January to December 2016, 30 patients newly diagnosed 
as hypopharyngeal cancer (treatment-naive and non-lung 
metastatic) who received surgery at the Department of 
Otolaryngology-Head and Neck Surgery of our hospital were 

recruited. In the meantime, 30 healthy subjects were chosen as 
controls. None of the patients had a history of radiotherapy and 
chemotherapy before the study. Neither did they have a history 
of other malignancies. All of them were pathologically con-
firmed as squamous cell carcinoma after surgery. First, plasma 
samples were collected from 5 newly diagnosed, treatment- 
naive, and non-lung metastatic patients and 5 volunteers. 
Extracellular vesicles were extracted for tRNA sequencing. 
The differentially expressed tRFs were chosen for qRT-PCR 
validation in the remaining newly diagnosed, treatment-naive, 
and non-lung metastatic patients, healthy subjects, and hypo-
pharyngeal cancer cell line. Meanwhile, 30 hypopharyngeal 
cancer patients with lung metastatic were collected, and the 
expressions of relevant tRFs were detected in these patients. 
The patients’ clinicopathological parameters, such as age, gen-
der, tumor staging, differentiation grade, and smoking and 
drinking history, were collected via the electronic medical 
record system. The present study was approved by the institu-
tional ethics committee (approved number: 2015-S0127). All 
patients were given their consent before obtaining samples, 
and signed written informed consent. The informed consent 
form obtained from each subject was based on the Declaration 
of Helsinki.

Cell Sources and Cell Culture
Human normal laryngeal epithelial cell line and hypophar-
yngeal cancer cell line FaDu were purchased from the 
American Type Culture Collection (ATCC) and cultured in 
DMEM. The cell type and the treatment method were 
labeled. After disinfection with alcohol, the cells were incu-
bated in an incubator (5% CO2, 37°C). After incubation for 
some time, the cell morphology was observed under an 
inverted microscope to determine whether the cells were 
adherent to the wall. Cells in the logarithmic phase of 
growth were harvested for subsequent experiments.

Extraction and Scanning Electron 
Microscopy of Extracellular Vesicles
The peripheral blood samples from the patients and 
healthy subjects were centrifuged at 500g for 5 min to 
obtain the supernatant, followed by ultra-high-speed cen-
trifugation (The operation steps are detailed in Figure 1). 
The supernatant thus obtained was the extracellular vesi-
cles, which were added with PBS, mixed well, and stored 
at −80°C. 10μL of the supernatant prepared was drawn and 
placed on the copper mesh. The extracellular vesicles 
supernatant was stained with 20μL of 2% uranyl acetate 
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for 5 min. After staining, the samples were exposed to 
light for 10–15 min, observed under SEM (scanning elec-
tron microscopy), and photographed.

Extraction and Sequencing of 
Extracellular Vesicles RNA
Extracellular vesicles RNAs were extracted using the Trizol 
reagent (Invitrogen, USA). RNA concentration and purity of 
each sample were quantified using a NanoDrop ND-1000 
spectrophotometer. For each sample, about 200ng of the 
extracted total RNA was taken for high-throughput sequen-
cing. The total RNA was pretreated with the rtStar™ tRF and 
tiRNA Pretreatment Kit (Cat#AS-FS-005, Arraystar, MD, 
USA). The sequencing library was prepared from the pre-
treated total RNA by using the rtStar™ First-Strand cDNA 
Synthesis Kit (3ʹ and 5ʹ adapters) (Cat#AS-FS-005, 
Arraystar, MD, USA). The library was denatured with 
0.1M NaOH to form single-stranded DNA molecules and 
diluted to a loading volume of 1.3mL and a loading concen-
tration of 1.8pM. The diluted library was loaded to the kit 
according to the instruction manual. The sequencing was 
done by using the NextSeq 500 V2 sequencing reagent kit 

(#FC-404-2005, Illumina, California, USA) on the Illumina 
NextSeq 500 System. tRFs with fold change≥2 and P<0.05 
were considered the differentially expressed ones.

Verification by Quantitative PCR
Extracellular vesicles RNAs were extracted using the Trizol 
reagent (Invitrogen, USA). The sequencing library was pre-
pared from the pretreated total RNA using the rtStar™ First- 
Strand cDNA Synthesis Kit (3ʹ and 5ʹ adapters) (Cat#AS-FS 
-005, Arraystar, MD, USA). cDNA was diluted in nuclease- 
free water (dilution factor is 1:40), followed by qPCR for the 
nrStar™ Human tRNA Repertoire PCR Array (Arraystar) 
using the Applied Biosystems QuantStudio 7 Flex Real-Time 
PCR System (Thermo-Fisher) as per the manufacturer’s 
instructions. U6 was chosen as the control, and the tRNA 
expression level was determined by using the ΔΔCt method. 
The primer sequences for U6 were as follows: forward 
primer, 5ʹ-CTCGCTTCGGCAGCACA-3ʹ; reverse primer, 
5ʹ-AACGCTTCACGAATTTGC GT-3ʹ. The primer 
sequences for other tRNAs were designed by using Primer 
5.0. For more details, see Table 1.

Statistical Analysis
Statistical analyses were performed using SSPS20.0. The data 
were expressed as mean±standard deviation. Relative expres-
sion levels of tRFs were analyzed by using a t-test in HNC 
patients vs healthy subjects and in non-metastatic vs metastatic 
HNC patients. A Chi-square test was performed to analyze the 
correlation between the tRF expression and clinicopathological 
features of the hypopharyngeal carcinoma patients. The recei-
ver operating characteristic (ROC) curve was plotted to assess 
the diagnostic value of tRFs. P<0.05 indicated a significant 
difference.

Results
Identification of Extracellular Vesicles
The extracellular vesicles extracted from the patients and 
the healthy subjects were dissolved in PBS. Under SEM, 
extracellular vesicles were microvesicles with a bilayer 
structure, with the diameter of about 200nm (Figure 2A 

Figure 1 The specific operation process of extracellular vesicles extraction.

Table 1 The Basic Informations of tRNAs in Quantitative Real-Time PCR

tRF ID tRF Type MINTbase ID Length Fold Change P value

tRF-1:30-Lys-CTT-1-M2 tRF-5c tRF-30-PSQP4PW3FJIK 30 5.76 0.036
tRF-1:30-Lys-CTT-2-M2 tRF-5c tRF-30-PSQP4PW3FJI0 30 4.45 0.025

tRF-60:76-Lys-CTT-1-M4 tRF-3a tRF-17-K6MY6V2 17 −1.98 0.033

OncoTargets and Therapy 2021:14                                                                                                 https://doi.org/10.2147/OTT.S320176                                                                                                                                                                                                                       

DovePress                                                                                                                       
4191

Dovepress                                                                                                                                                                Xi et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


and B) and 500nm (Figure 2C and D). Electron micro-
scopy results demonstrated that extracellular vesicles had 
been successfully extracted from the subjects.

Expression of Extracellular Vesicles tRFs
High-throughput sequencing was applied to detect the differ-
ential expressions of tRFs in the extracellular vesicles of 
patients with hypopharyngeal cancer and healthy subjects. 
All of the differentially expressed tRFs were compared by 
using the heat map (Figure 3A). There were 33 upregulated 
and 22 downregulated tRFs. Among them, 2 significantly 
upregulated and 1 significantly downregulated tRFs were cho-
sen for qRT-PCR validation (Table 2). In addition, the percen-
tages of each subtype of the differentially expressed tRFs were 
analyzed. It was found that over 75% of the subtypes were tRFs 
(primarily tRF-3a, tRF-3b, tRF-5a, tRF-5b, and tRF-5c); the 
remaining were tiRNAs (Figure 4A and B). The length dis-
tribution of each tRFs subtype in healthy individuals and 
hypopharyngeal cancer patients is shown in Figure 4C and D.

The Expression of tRFs in the 
Hypopharyngeal Cancer Patients and Cell 
Lines
The expressions of tRF-1:30-Lys-CTT-1-M2, tRF-1:30-Lys- 
CTT-2-M2 and tRF-60:76-Lys-CTT-1-M4 in the extracellular 

vesicles of the cancer patients and healthy subjects were ver-
ified by qRT-PCR. The results showed that all of these three 
tRNAs were expressed in the extracellular vesicles of the 
cancer patients and healthy subjects. As compared with the 
healthy subjects, tRF-1:30-Lys-CTT-1-M2 was significantly 
upregulated in the extracellular vesicles of the hypopharyngeal 
cancer patients (Figure 5A); however, there were no significant 
differences in the expressions of tRF-1:30-Lys-CTT-2-M2 and 
tRF-60:76-Lys-CTT-1-M4 between the two groups (Figure 5B 
and C). Later, the expressions of these three tRFs were detected 
in the human normal laryngeal epithelial cells and hypophar-
yngeal cancer cell line FaDu. The results showed that tRF- 
1:30-Lys-CTT-1-M2 was significantly upregulated in the 
FaDu cells than in the human normal laryngeal epithelial 
cells (Figure 3B). However, there were no significant differ-
ences in the expressions of tRF-1:30-Lys-CTT-2-M2 and tRF- 
60:76-Lys-CTT-1-M4 between the two cell lines (Figure 3B).

Correlation Between tRFs and Clinical 
Characteristics of Hypopharyngeal 
Cancer Patients
According to the qRT-PCR results, tRF-1:30-Lys-CTT-1-M2 
was selected for the subsequent analysis of correlation with the 
clinical features. Based on the median expression level, the 
patients were divided into high expression group and low 

Figure 2 Identification of extracellular vesicles in hypopharyngeal cancer patients and healthy subjects. (A and B) SEM of extracellular vesicles (200nm) in healthy subjects 
and hypopharyngeal cancer patients, respectively. (C and D) SEM of extracellular vesicles (500nm) in healthy subjects and hypopharyngeal cancer patients, respectively.
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expression group. The subgroup analysis showed that tRF- 
1:30-Lys-CTT-1-M2 overexpression was closely related to 
the clinicopathological features of the patients, including 
tumor staging, differentiation grade, smoking history and 
drinking history. However, the tRF-1:30-Lys-CTT-1-M2 
expression was not significantly correlated with other clinico-
pathological features (Table 3).

tRFs Were Closely Related to the 
Occurrence and Metastasis of 
Hypopharyngeal Cancer
In order to investigate the relationship between tRFs and 
the occurrence of hypopharyngeal cancer, we plotted the 
ROC curve and evaluated the diagnostic value of tRFs 

in hypopharyngeal cancer. The results showed that tRF- 
1:30-Lys-CTT-1-M2 had a high diagnostic value in 
hypopharyngeal cancer (AUR=0.9172, P<0.0001. See 
Figure 6A). In contrast, the diagnostic value of tRF- 
1:30-Lys-CTT-2-M2 and tRF-60:76-Lys-CTT-1-M4 was 
relatively lower (See Figure 6B and C). The correlation 
between tRF-1:30-Lys-CTT-1-M2 expression and the 
lung metastasis of hypopharyngeal cancer was also ana-
lyzed. The results are shown in Figure 6D. As compared 
with the non-lung metastatic patients, the lung meta-
static patients presented with a significant upregulation 
of tRF-1:30-Lys-CTT-1-M2. Finally, we analyzed the 
correlation between the tRF-1:30-Lys-CTT-1-M2 expres-
sion and the clinicopathological features of the lung 
metastatic patients. The results are presented in 

Figure 3 Sequencing of tRFs. (A) Heat map analysis of tRFs, with 5 samples chosen from groups N and NT, respectively, for sequencing. N is the control group (healthy 
subjects), and NT is the experimental group (treatment-naive and non-lung metastatic hypopharyngeal cancer patients). (B) Expressions of tRF-1:30-Lys-CTT-1-M2, tRF- 
1:30-Lys-CTT-2-M2 and tRF-60:76-Lys-CTT-1-M4 in the human normal laryngeal epithelial cell and hypopharyngeal cancer cell (FaDu), respectively. ***Means that compared 
with human normal laryngeal epithelial cellS, the expression of tRF-1:30-Lys-CTT-1-M2 in FaDu cells is significantly increased, and the difference is statistically significant.

Table 2 The Primer Sequence of tRNAs in Quantitative Real-Time PCR

Primer Sequence

tRF-1:30-Lys-CTT-1-M2 F:5ʹGTTCCGGCTAGCTCAGTCGTT3ʹ 
R:5ʹCATTGTAGAGCATGGGAATCA3’

tRF-1:30-Lys-CTT-2-M2 F:5ʹGTCCGGCTAGCTCAGTCGTCTTAGA3ʹ 
R:5ʹCAGTAGAGCATGAGGCTCGCACCAT3’

tRF-60:76-Lys-CTT-1-M4 F:5ʹATACTGTAAAGCTAACTCTCCA3ʹ 
R:5ʹTCGTAGCATTAACCTTCATCCA3’
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Figure 4 Subtype analysis of tRFs. (A and B) Subtype analysis of extracellular vesicles tRFs in the healthy subjects and hypopharyngeal cancer patients, respectively. (C and 
D) The length distribution of each tRFs subtype in healthy individuals and hypopharyngeal cancer patients, respectively. N is the control group (healthy subjects), and NT is 
the experimental group (treatment-naive and non-lung metastatic hypopharyngeal cancer patients).

Figure 5 Expressions of tRFs in the treatment-naive and non-lung metastatic hypopharyngeal cancer patients. (A–C) Extracellular vesicles expressions of tRF-1:30-Lys-CTT 
-1-M2, tRF-1:30-Lys-CTT-2-M2, and tRF-60:76-Lys-CTT-1-M4 in the treatment-naive and non-lung metastatic hypopharyngeal cancer patients and healthy subjects, 
respectively. ***Means that compared with healthy subjects, the expression of tRF-1:30-Lys-CTT-1-M2 in newly diagnosed patients is significantly increased, and the 
difference is statistically significant.
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Table 4. It was found that stage III–IV, poor differentia-
tion grade, drinking history, and smoking history were 
associated with a significant upregulation of tRF-1:30- 
Lys-CTT-1-M2 in the lung metastatic patients (P <0.05). 
However, the tRF-1:30-Lys-CTT-1-M2 expression was 
not significantly correlated with the patients’ age, gen-
der, and site affected by cancer.

Cox Regression Analysis of Risk Factors for 
the Metastasis of Hypopharyngeal Cancer
Univariate analysis and multivariate analysis were per-
formed to determine the relationship between lung metas-
tasis and clinicopathological features of hypopharyngeal 
cancer (Table 5). The results showed that stage III-IV, poor 
differentiation grade, drinking history, smoking history, 
and tRF-1:30-Lys-CTT-1-M2 overexpression were risk 
factors for the lung metastasis of hypopharyngeal cancer. 
According to the multivariate analysis, stage III-IV, 

drinking history, smoking history, and tRF-1:30-Lys-CTT 
-1-M2 overexpression were independent risk factors for 
the lung metastasis of hypopharyngeal cancer.

Discussion
Hypopharyngeal cancer most frequently occurs in the pyriform 
sinus, and very few cases are affected in the postcricoid 
region.14,15 Hypopharyngeal cancer is often found at a more 
advanced stage, where submucosal spread and neck lymph 
node metastasis are not uncommon.16 The five-year survival 
rate of hypopharyngeal cancer patients is only 20–40%.17 

Therefore, Looking for ideal biomarkers for hypopharyngeal 
cancer has become a new research hotspot.18 In the present 
study, the expressions of extracellular vesicles tRFs in 30 
treatment-naive non-lung metastatic patients and 30 lung meta-
static hypopharyngeal cancer patients were analyzed. We 
found that tRF-1:30-Lys-CTT-1-M2 was significantly upregu-
lated in the extracellular vesicles from the hypopharyngeal 

Table 3 Correlation Analysis Between the Expression Level of tRNA Fragment and Its Clinicopathological Characteristics in 30 Newly 
Diagnosed and Newly Treated HNC Patients

Characteristics N=30 tRF-1:30-Lys-CTT-1-M2 P value

High Expression (%) Low Expression (%)

Age (years) 0.313
<50 12 7 (58.3) 5 (41.6)

≥50 18 8 (44.5) 10 (55.5)

Gander 0.254

Male 25 11 (44) 14 (56)

Female 5 3 (60.0) 2 (40.0)

Tumor stage <0.01

I+II 14 5 (35.7) 9 (64.3)
III+IV 16 12 (75.0) 4 (25.0)

Tumor differentiation <0.01
Well 9 2 (22.2) 7 (77.8)

Moderate 13 10 (76.9) 3 (23.1)

Poor 8 6 (75) 2 (25)

Smoking history <0.01

Yes 13 5 (38.5) 8 (61.5)
No 17 11 (64.7) 6 (35.5)

Drinking history <0.01

Yes 19 13 (68.4) 6 (31.6)

No 11 3 (27.3) 8 (72.7)

Tumor site 0.277

Postcricoid region 9 5 (55.6) 4 (44.4)
Postrior Pharyngeal Wall 11 6 (54.5) 5 (45.5)

Piriform sinus 10 4 (40.0) 6 (60.0)
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cancer patients. It could be used as a biomarker for the diag-
nosis and lung metastasis monitoring of hypopharyngeal 
cancer.

Extracellular vesicles can be extracted from a variety 
of cells (eg, endothelial cells and platelets) and body 
fluids (eg, blood and saliva).19,20 Extracellular vesicles 
contain a variety of substances, including lipids and 
different types of RNAs, such as miRNA, circRNA, 
lncRNA, and tRFs.21 It has been reported that 
miRNAs, circRNAs, and lncRNAs excreted by extracel-
lular vesicles can be used as diagnostic or prognostic 
biomarkers for many tumors and other diseases.22,23 

However, the use of extracellular vesicles-derived 
tRNAs as diagnostic biomarkers has been rarely dis-
cussed. We discovered a variety of tRFs in the extra-
cellular vesicles from the hypopharyngeal cancer 
patients. Some tRFs were significantly upregulated in 
cancer patients as compared with the healthy subjects. 
These findings demonstrate the great potential of tRFs in 
cancer diagnosis.

tRFs are small non-coding RNAs derived from tRNA.9 

tRFs are important components of the gene regulatory net-
work and closely related to many diseases, including cancers, 
neurodegenerative disease, and inherited metabolic 
diseases.24 Some researchers have reported that tRFs are non- 
invasive diagnostic biomarkers for many diseases (especially 

cancers).25 In the present study, the extracellular vesicles- 
derived tRF-1:30-Lys-CTT-1-M2 was significantly upregu-
lated in the treatment-naive non-lung metastatic patients as 
compared with the healthy subjects. ROC analysis also sug-
gested that tRF-1:30-Lys-CTT-1-M2 had a high diagnostic 
value for hypopharyngeal cancer. These results proved that 
tRF-1:30-Lys-CTT-1-M2 was a candidate diagnostic marker 
for hypopharyngeal cancer. Our study also agreed with Wang, 
Kuang, and Zhao et al These researchers reported a high 
diagnostic value of tRFs in early breast cancer, lung cancer, 
and prostate cancer.26–28 We also found that the extracellular 
vesicles-derived tRF-1:30-Lys-CTT-1-M2 was significantly 
upregulated in the metastatic hypopharyngeal cancer patients 
as compared with the non-lung metastatic patients. That 
means tRF-1:30-Lys-CTT-1-M2 was able to differentiate 
between lung metastatic and non-lung metastatic hypophar-
yngeal cancer. If used as a biomarker, tRF-1:30-Lys-CTT 
-1-M2 has a bright prospect in the lung metastasis monitoring 
of hypopharyngeal cancer.

To conclude, we found that tRF-1:30-Lys-CTT-1-M2 
was upregulated in treatment-naive non-lung metastatic 
hypopharyngeal cancer. More importantly, this tRF was 
more significantly upregulated in lung metastatic 
patients. Besides, tRF-1:30-Lys-CTT-1-M2 overexpres-
sion, tumor stage, smoking history and drinking history 
were independent risk factors for the lung metastasis of 

Figure 6 Analysis of the diagnostic value of tRFs. (A–C) ROC curve analysis of tRF-1:30-Lys-CTT-1-M2, tRF-1:30-Lys-CTT-2-M2, and tRF-60:76-Lys-CTT-1-M4 in 
hypopharyngeal cancer patients, respectively. (D) Expressions of tRF-1:30-Lys-CTT-1-M2 in the lung metastatic and non-lung metastatic patients. ***Means that compared 
with metastatic patients, the expression of tRF-1:30-Lys-CTT-1-M2 in newly diagnosed patients is significantly decreased, and the difference is statistically significant.
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hypopharyngeal cancer. All of the above results demon-
strated that tRFs might be closely associated with the 
occurrence and lung metastasis of hypopharyngeal can-
cer. Thus, tRF-1:30-Lys-CTT-1-M2 can be used as 

a novel biomarker for the diagnosis and lung metastasis 
monitoring of hypopharyngeal cancer. In addition, it was 
also found that tRFs are novel diagnostic and therapeutic 
targets for tumors.

Table 4 The Relationship Between the Expression Level of tRNA Fragments and the Clinicopathological Characteristics of 30 Patients 
with HNC Lung Metastasis

Characteristics N=30 tRF-1:30-Lys-CTT-1-M2 
Expression (Mean±SD)

P value

Age (years) 0.365

<50 14 1.571±0.219
≥50 16 1.634±0.324

Gander 0.514
Male 28 1.554±0.632

Female 2 1.650±0.551

Tumor stage <0.05

I+II 16 1.279±0.783
III+IV 14 1.882±0.911

Tumor differentiation <0.05
Well 9 1.003±0.405

Moderate 13 1.619±1.011

Poor 8 1.992±1.073

Smoking history <0.05

Yes 17 1.832±1.098
No 13 1.117±0.793

Drinking history <0.01
Yes 16 1.723±0.823

No 14 1.022±0.401

Tumor site 0.118

Postcricoid region 8 1.032±0.413

Postrior Pharyngeal Wall 12 1.277±0.735
Piriform sinus 10 1.392±0.982

Table 5 Univariate and Multivariate Cox Regression Analysis of Risk Factors for Patients with HNC Metastasis

Parameter Univariate Multivariate

HR 95% CI P value HR 95% CI P value

Age 0.844 (0.487–1.219) 0.212

Gander 0.737 (0.512–1.102) 0.327

Tumor stage 1.297 (0.833–1.973) 0.028 1.533 (0.749–2.072) 0.016

Tumor differentiation 1.521 (1.172–2.429) 0.020 1.322 (0.870–1.773) 0.069

Smoking history 1.312 (0.628–1.927) 0.015 1.645 (0.771–2.098) 0.026

Drinking history 1.351 (0.793–2.012) 0.027 1.556 (0.992–2.174) 0.025

Tumor site 0.901 (0.403–1.194) 0.501

tRF-1:30-Lys-CTT-1-M2 3.459 (2.252–4.173) <0.001 3.398 (1.723–4.472) <0.001
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