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Abstract 
Infectious hematopoietic necrosis virus (IHNV) is a 

serious threat to salmonid fish, causing significant losses in 
aquaculture. Detecting the virus quickly and accurately is 
crucial for controlling its spread. Traditional methods like 
RT-qPCR are effective but require expensive equipment 
and skilled personnel. In recent years, the combination of 
reverse transcription recombinase polymerase amplification 
(RT-RPA) and CRISPR-Cas12a has emerged as a rapid, cost-
effective alternative. This article explores how this novel 
approach is changing the landscape of IHNV detection.

1. Introduction 
IHNV, a virus in the Rhabdoviridae family, primarily 

affects farmed and wild salmonid fish, leading to high 
mortality rates. Current diagnostic methods, including viral 
culture and RT-qPCR, while reliable, have limitations such as 
long turnaround times and high costs [1,2]. The development 
of a fast, field-deployable test is essential for timely disease 
management. RT-RPA combined with CRISPR-Cas12a 
offers a potential breakthrough, enabling rapid, specific, and 
highly sensitive detection of IHNV [3].

2. Reverse Transcription Recombinase Polymerase 
Amplification (RT-RPA) 

RT-RPA is an isothermal amplification technique that 
simplifies RNA virus detection. Unlike conventional PCR, 
which requires thermal cycling, RT-RPA works at a steady 
temperature (37–42°C), making it more suitable for on-
site testing [4]. The reaction is facilitated by recombinase 
enzymes, which bind primers to the target sequence, and 
a polymerase that extends the DNA strand, amplifying the 
viral RNA within 30 minutes [5].

3. CRISPR-Cas12a for IHNV Detection 
CRISPR-Cas12a is a powerful gene-editing tool adapted 

for diagnostics. It works by using a guide RNA to recognize a 
specific IHNV sequence. When the target sequence is found, 
Cas12a is activated, cutting nearby single-stranded DNA 
probes, which then emit a fluorescent or colorimetric signal, 
allowing easy detection of the virus [6,7] (Table 1 and 2).
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4. Conclusion 
Combining RT-RPA with CRISPR-Cas12a creates a highly 

efficient system for detecting IHNV, significantly reducing 
detection time while maintaining accuracy. This approach 
could transform disease monitoring in aquaculture, enabling 
early detection and rapid intervention. Further research is 
needed to validate its performance in real-world conditions, 
but its potential is clear: a low-cost, portable, and highly 
sensitive tool for controlling viral outbreaks in fish farms.
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Feature RT-RPA and CRISPR-Cas12a Traditional RT-qPCR
Speed < 30 min 1-2 hours

Sensitivity High High
Specificity Very high (Cas12a-based) High

Equipment required Minimal, field-friendly Requires thermal cycler
Cost-effectiveness Low-cost Expensive

Table 1: Advantages of RT-RPA and CRISPR-Cas12a-Based IHNV Detection.

Step Description
Sample Collection A fish tissue or water sample is taken.
RNA Extraction Viral RNA is isolated from the sample.
RT-RPA Amplification The viral RNA is amplified at a constant temperature.
CRISPR-Cas12a Activation Cas12a enzyme, guided by RNA, detects the IHNV sequence.
Signal Detection A fluorescent or colorimetric signal is produced, indicating IHNV presence.
Result Interpretation The test result is determined based on the signal output.

Table 2: Workflow of RT-RPA and CRISPR-Cas12a Detection.


	Title
	Correspondence

