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Abstract: Transfer RNA-derived small RNAs (tsSRNAs) are a new type of non-coding small RNAs produced by the processing and splicing
of precursor or mature transfer RNAs by specific endonucleases under unfavorable conditions, such as starvation, oxidative stress, hypoxia,
etc. tSRNAs have been found to be abnormally expressed in multiple types of cancers. With the development of science and technology, their
regulatory mechanisms have been gradually discovered. This review summarizes the progress of tsSRNAs in cancers of gastrointestinal system,
breast system and reproductive system, and lays the foundation for the diagnosis and treatment of the diseases.
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Background

Non-coding RNAs are RNA molecules transcribed from the genome that do not code for proteins. According to the results of the study,
ncRNAs can be divided into small ncRNAs (sncRNAs, 18-200 nt) and long ncRNAs (IncRNAs, >200 nt) by their length; and into housekeep-
ing ncRNAs (e.g., rRNAs and tRNAs) and regulatory ncRNAs (e.g., miRNAs, piRNAs, tsRNAs, IncRNAs) by their function'. Currently,
the roles of housekeeping ncRNAs (tRNAs and rRNAs) in protein formation are well defined”™. Similarly, the role of miRNAs and piRNAs

B4 but the molecular mechanisms of tsRNA-mediated gene regulation

among ncRNAs in various cancers has been increasingly investigated
and their involvement in cancers are just beginning to be studied.
Under some unfavorable conditions such as starvation, oxidative stress, and hypoxia, precursor or mature tRNAs are processed and
spliced by specific endonucleases to generate a novel type of non-coding small RNAs called transfer RNA-derived small RNA (tsRNA).
Based on the cleavage site, tsRNAs can be divided into tRNA fragments (tRFs) and tRNA-derived stress-induced small RNAs (tiRNAs)".
tRFs consist of 14-30 fragments at the end of a precursor or mature tRNA and can be categorized as tRF-1, tRF-3, tRF-5, tRF-2, and i-tRF.
tiRNAs typically contain 31-41 nucleotides and also known as "tRNA halves". Under stress conditions, ANG cleaves the anticodon loop of
mature tRNA into two halves, producing 3'-tiRNA and 5'-tiRNA'®. Recently, several studies have confirmed that aberrantly expressed tsRNAs
have been found in malignant tumors””. This review will focus on elucidating the roles of tsRNAs in cancers of the gastrointestinal system,

breast system, and reproductive system, and laying the groundwork for the diagnosis, treatment, and prognosis of these diseases.

tsRNA in pancreatic cancer
Pancreatic cancer is one of the most malignant tumors of the gastrointestinal system, which has a high incidence and rapid progression,

% Therefore, exploring novel biomarkers

and the number of pancreatic cancer patients diagnosed each year is gradually increasing worldwide
with high sensitivity and specificity is crucial for early diagnosis and prognosis of pancreatic cancer. A research has found that tRF-Pro-AGG-
004 and tRF-Leu-CAG-002 are significantly elevated in the serum of pancreatic cancer patients, and at the same time, the ISH scores of these
two markers in the tumor tissues of pancreatic cancer patients also have a prognostic value. Therefore, tRF-Pro-AGG-004 and tRF-Leu-CAG-
002 are important for the diagnosis and prognosis of pancreatic cancer[8]. In addition, tRF-3-Leu-AAG-1-1, tRF-3-GIn-CTG-1-1, tRF-3-Ala-
CGC-1-1, and tiRNA-5-Pro-CGG-1-1 were abnormally expressed in pancreatic cancer tissues, and these four tsRNAs could be used as poten-
tial diagnostic and therapeutic biomarkers for pancreatic cancer''. These findings provide new research directions for the diagnosis, treatment

and prognosis of pancreatic cancer.

tsRNAs in gastric cancer
Gastric cancer is a malignant tumor disease originating from the epithelial cells of the gastric mucosa and is the second most common

cause of cancer death worldwide!"”. Often, patients miss the optimal treatment time due to untimely diagnosis. Therefore, it is necessary to

-52-



Practical Medical Research

find new biomarkers with higher sensitivity and specificity for the diagnosis, prognosis and treatment of gastric cancer. Some researchers
found that the expression of hsa-tsr013526 and tRF-29-R9J8909NF5JPin the serum of gastric cancer patients was higher than that of healthy
individuals™ "), High levels of hsa-tsr013526 promoted the proliferation, invasion, and migration of gastric cancer cells, and patients with
high serum tRF-29-R9J8909NF5JP expression had a low overall survival rate and poor prognosis. Therefore, serum hsa-tsr013526 and tRF-29
-R9J8909INFSIP can be used as effective biomarkers for prognostic monitoring of gastric cancer patients. In addition, overexpression of tRF-
33-P4R8YPILON4VDP inhibited the proliferation and migration of gastric cancer cells and induced apoptosis, suggesting that tsRNAs can
also be used as potential therapeutic targets for gastric cancer!"”. In summary, tsRNAs play an important role in the diagnosis, treatment and

prognosis of gastric cancer.

tsRNAs in breast cancer

Breast cancer, a malignant tumor that develops from an abnormal proliferation of cells in breast tissue, is the fifth leading cause of can-
cer deaths worldwide and still lacks an effective treatment”®. Some researchers have found that the expression levels of tRF-Arg-CCT-017,
tRF-Gly-CCC-001 and tiRNA-Phe-GAA-003 are significantly upregulated in the plasma of breast cancer patients, which can be used as novel
diagnostic biomarkers. Meanwhile, high levels of tRF-Arg-CCT-017 or tiRNA-Phe-GAA-003 could also serve as prognostic biomarkers for
breast cancer!'”. In addition, researchers have found that tsRNA-26576 inhibits apoptosis while promoting cell growth; therefore, tsRNA-
26576 may be a potential clinical therapeutic target"®’. In summary, tsRNAs may become novel biomarkers for breast cancer diagnosis, prog-

nosis and treatment.

tsRNAs in ovarian cancer

Ovarian cancer is one of the common malignant tumors of the female reproductive organs, and its incidence rate ranks third only after
cervical cancer and endometrial cancer. Currently, ovarian cancer is treated by surgical resection or chemotherapy'”. Nonetheless, some pa-
tients still experience tumor recurrence or metastasis after treatment. Therefore, it is necessary to explore new biomarkers for the treatment of
ovarian cancer. The researchers found that tRNA®Y-derived i-tRFs were differentially expressed in the serum of ovarian cancer patients com-
pared with healthy controls, and that this indictor had high specificity and sensitivity for the prediction of ovarian cancer”™. Meanwhile, 3'U-
tRFV'““C could promote the growth and migration of ovarian cancer cells, and the elevated level of this indicator correlated with the treatment
and prognosis of ovarian cancer patients”. Nowadays, increasing studies have identified the role of tsRNAs in ovarian cancer, which also

provides a new perspective for the development of diagnosis, treatment and prognosis of ovarian cancer.

Conclusion

This review summarizes the research progress of tsSRNAs in pancreatic, gastric, breast, and ovarian cancers. Currently, increasing atten-
tion has been paid to the study of tsRNAs, for example, tsSRNAs play important roles in the regulation of intergenerational inheritance, gene
expression and immune activation™ **!. With the continuous development of science and technology, more and more roles of tsSRNAs in dis-

eases have been gradually identified, which also promotes the development of human health.
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