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Unlocking the Potential of MicroRNAs as Biomarkers of Vector-Borne Diseases 

Vector-borne diseases (VBDs), such as q-fever, dengue, and Lyme disease pose substantial 

threats to veterinary public health, necessitating precise diagnostics. MicroRNAs (miRNAs) 

are regulatory RNAs that have emerged as promising biomarkers.

A systematic review was carried out to analyse the current research on miRNAs in arthropod 

vectors and humans. A comprehensive literature search across four databases resulted in 61 

articles following stringent screening protocols. 

Dengue (22%) and chikungunya virus (19%) were the most prominent VBDs assessed in the 

review. Notably, miR-1246 and miR-320a were differentially expressed in dengue(1), while 

miR-21 and miR-155 were linked to Japanese encephalitis(2), and miR-4497 to malaria(3). In 

arthropod vectors, tick saliva, and salivary glands were extensively studied, due to their 

pivotal role in pathogen transmission. 

Furthermore, in a pilot investigation, the stability of miRNAs was investigated by evaluating 

degradation patterns from 0-, to 120-hours post-incubation of human serum at different 

temperatures (-80°C, 4°C, 22°C). The analytical pipeline consisted of RNA extraction, cDNA 

synthesis, and high-throughput Next-generation sequencing analysis. It is expected to 

observe stable miRNA levels at 4°C for 24 hours and a significant degradation after 72 hours 

incubation at 4°C. This pilot study will denote the miRNAs that are substantially stable, which 

could be chosen as biomarkers, should they be differentially expressed.



The systematic review underscores a significant knowledge gap in the application of miRNA 

biomarkers for VBD detection. Additional research is requisite to develop standardized 

protocols, and validate clinical utility, notwithstanding the promising potential of miRNAs in 

enhancing veterinary public health. 
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