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HUSNA AL ASMAUL

Exosomal small RNAs as biomarker of canine oral melanoma 
( RNA) 

Considering the importance of the canine cancer model of human disease, as well as 

the need for strategies for canine cancer management, the properties of exosomes are an 

emerging topic in canine oncology.  

In my graduation study, exosomal RNA was isolated and investigated by next-

generation sequencing. I identified several differentially expressed microRNAs 

(miRNAs/miRs) and novel small non-coding RNAs (sRNAs) rather than miRNAs in the 

exosomes of two melanoma cell lines (KMeC and LMeC) compared with non-tumor 

reference exosomes. Further I explored these potential melanoma-specific exosomal small 

RNAs.  

In the first chapter, I focus on the miRNAs in the exosome of melanoma. Among the 

miRNAs, I found that miR-143 and let-7b increased in primary, whereas miR-210, 708, 221, 

and 222 increased in metastatic site originated melanoma cells. Further analysis showed 

miR-143 and 221 significantly increased in plasma exosomes of metastatic melanoma 

patients. Moreover, the sensitivity and specificity are >85% for differentiating the non-

metastatic and metastatic patients. Therefore, these miRNAs can be an incredible 

biomarker candidate to identify metastatic melanoma and facilitate a better prognosis. 

In the second chapter, I focus on the sRNA other than miRNAs in the exosome of 

melanoma.  Among the novel sRNAs, long noncoding RNA fragments, tRNA-derived 

fragments, snoRNAs and snRNAs were abundantly expressed. I selected four novel sRNAs 

upregulated in each cell line, and validated their aberrant expression with qPCR. In 
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analysis using plasma-derived exosomes from melanoma patients, six out of the eight 

selected novel sRNAs showed significantly elevated expression. Receiver operating curve 

(ROC) analysis showed that one long non-coding RNA-derived small fragment 

(ENSCAFT00000069599.1) and one transfer RNA-derived small fragment (tRNA-Ala-TGC-

5-1) have more than 85% sensitivity and specificity for differentiating melanoma patients 

from tumor-free dogs.  

In conclusion, the significance of my study is to show the suitability of melanoma 

exosomal sRNAs (miRNAs and other novel sRNAs) as biomarker. I found plasma exosomal 

miRNAs and novel sRNAs are potential biomarker for detecting melanoma patients. 

Furthermore, miRNAs are also good candidates to differentiate the metastatic and non-

metastatic melanoma patients. Therefore, I consider that exosomal miRNAs and novel 

sRNAs may serve as candidate biomarkers to facilitate more accurate diagnosis of canine 

oral melanoma in clinical settings. For sure, my study is a valuable resource for establishing 

a blood-based biomarker for canine melanoma. 






