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Key Difference - Positive vs Negative Sense RNA 
Virus  

Positive sense and negative sense DNA refer to the coding sequence and non-coding 
sequence (template) respectively. If a DNA sequence directly gives the 
same mRNA sequence from the transcription, it is known as positive sense or sense 
DNA. If a DNA sequence produces complementary mRNA sequence from the 
transcription, it is known as negative sense or antisense DNA. In respect to virology, 
the genome of an RNA virus is referred to as either positive sense or negative 
sense. Positive sense RNA virus possesses a single-stranded 
RNA genome that can work as mRNA sequence and directly translate to 
produce the amino acid sequence. Negative sense RNA virus contains a 
single-stranded RNA genome that produces complementary mRNA 
sequence from the transcription. This is the key difference between positive 
and negative sense RNA virus. 

What is a Positive Sense RNA virus? 

A positive sense RNA virus is a type of virus that contains a positive sense single-
stranded RNA as its genetic material. These viruses have the ability to function as 
messenger RNA and have the potential to be translated directly into protein inside 
the host. According to the Baltimore classification system, positive sense single-
stranded RNA virus belongs to the group IV. These RNA viruses are responsible for a 
larger fraction of RNA viruses including Hepatitis C virus, West Nile virus 
and dengue virus and the viruses responsible for SARS and MERS. They also include 
in the category that causes mild disease conditions such as common cold. 

Since positive sense RNA virus genomes have the ability to act as messenger RNA, 
their genomes directly translated into proteins by host ribosomes. Once viral 
proteins are produced inside the host, they recruit the RNA to produce viral 
replication complexes. Viral replication continues through double-stranded RNA 
intermediates. 
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Figure 01: Positive Sense RNA virus – Hepatitis C 

The involvement of double-stranded RNA provides the opportunity for the virus to 
invade immune responses. All these virus genomes encode the synthesis of a type of 
RNA protein known as RNA dependent polymerase. In these phenomena, RNA is 
synthesized from an RNA template. There are few types of host cell proteins that are 
recruited by these positive sense single-stranded RNA virus. These include RNA 
binding proteins, membrane remodelling proteins, chaperone proteins. All these 
proteins involve in the exploitation of host cells secretary pathways needed for viral 
replication. 

What is a Negative Sense RNA virus? 

In the context of Negative sense RNA virus, the genetic material that is present in 
such virus gives complementary mRNA sequence after transcription. Therefore, they 
are referred to as a negative-sense single-stranded RNA virus or Antisense RNA 
viruses. Negative sense single-stranded RNA virus contains complex genomic 
sequences. Also, it contains a complex replication process and cell cycle.  The 
significant fact about negative sense single-stranded RNA virus utilizes different 
protein complexes in the arrangement of different conformations in order to process 
different processes in the context of replication of RNA genomic sequences and 
survival of the virus. 



 

 

 
Figure 02: Negative Sense RNA Virus 

As mentioned above, negative-sense single-stranded RNA virus has complex nature 
and thereby they have the ability to evade immune responses by the suppression of 
innate immunity. Thus, it can infect cells and involve in the construction 
of capsids that are unique to each variety of negative-sense single-stranded RNA 
viruses. These RNA viruses need RNA polymerase in order to form a positive sense 
RNA. Examples of negative sense single-stranded RNA viruses are influenza 
virus, measles virus and rabies virus. 

What are the Similarities Between Positive and 
Negative Sense RNA Virus? 

 Both Positive and Negative Sense RNA Virus are RNA viruses. 
 Both Positive and Negative Sense RNA Virus have the ability invade host cells 

and cause detrimental effects. 

What is the Difference Between Positive and 
Negative Sense RNA Virus? 

Colonial Literature vs Post Colonial Literature 

Positive sense RNA virus contains a 

single-stranded RNA as their genetic 

material that can work directly as 

mRNA. 

Negative sense RNA virus contains a 

single stranded RNA as their genetic 

material that produces the complementary 

sequence of mRNA. 

 Production of Positive Sense RNA 

Positive sense RNA virus genome 

works as mRNA directly during the 

production of proteins. 

Negative Sense RNA virus genome should 

produce positive sense mRNA sequence 

from its genome using RNA polymerases. 

Examples 

Hepatitis C virus, West Nile virus, 

dengue virus and the viruses responsible 

Influenza virus, measles virus and rabies 

virus are examples for negative sense 
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for SARS and MERS are examples of 

positive sense RNA viruses. 

RNA viruses. 

Summary - Positive vs Negative Sense RNA 
Virus  

A positive sense RNA virus is a type of virus that contains a positive sense single-
stranded RNA as its genetic material. They also have the ability to function as 
messenger RNA and have the potential to be translated directly into protein by the 
host ribosomes. In Negative sense RNA virus, the genetic material that present 
cannot work as mRNA sequence. They should produce positive sense mRNA by the 
complementary RNA sequence which can be produced by the genome. these viruses 
are very complex, and thereby they have the ability to evade immune responses by 
the suppression of innate immunity of the host. This is the difference between 
Positive sense and Negative sense RNA virus. 
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