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What are retroviruses?

Retroviruses are viruses composed not of DNA (a double-stranded helix: 
deoxyribonucleic acid), but of RNA (single-stranded: ribonucleic acid).

They use an enzyme called reverse transcriptase that gives them the 
unique property of transcribing their RNA into DNA after entering a cell. 
Once inside the cell, it uses that enzyme to force the cell to create viral DNA. This 
viral DNA becomes integrated into the host-cell DNA.1 Retroviruses are in effect 
retrograde, because the flow of genetic information is reversed compared with the 
normal pathway of molecular biosynthesisτ5b! Ҧ wb! Ҧ ǇǊƻǘŜƛƴΦ

ά{ǳōǎŜǉǳŜƴǘ retrotranspositionevents amplified these sequences, resulting in 
approximately 8% of the human genome being composed of HERV sequences 
ǘƻŘŀȅΦέ2 ςpassed down to us from our ancestors as battle-scars from our constant 
encounter with an often hostile microbial and virus-rich environment (Stoyle.,2006, 
Mayer et al.,2011; Li et al.,2001). A retrovirus integrated into our genome may be 
passed from mother to child during pregnancy (Sakuma et al.,2012). These viruses 
are referred to as Human Endogenous Retroviruses or HERVs. 

Source: 1. www.medicinenet.com; 2. Li W, Lee MH, Henderson L, Tyagi R, BachaniM, Steiner J, CampanacE, Hoffman DA, von GeldernG, Johnson K, 
MaricD, Morris HD, Lentz M, Pak K, MammenA, Ostrow L, Rothstein J, Nath A.Human endogenous retrovirus-K contributes to motor neuron 
disease. Sci TranslMed. 2015 Sep 30;7(307) being composed of HERV sequences today. 

http://www.medicinenet.com/
https://www.alzforum.org/papers/human-endogenous-retrovirus-k-contributes-motor-neuron-disease


9ƴŘƻƎŜƴƻǳǎ ǊŜǘǊƻǾƛǊǳǎŜǎ Ŏŀƴ ōŜ ōŜƴŜŦƛŎƛŀƭ Χ
Endogenous retroviruses are subdivided into different categories, e.g., 
Beta Retroviruses: HERV-K; Gamma Retroviruses: HERV-H and HERV-W. 
The length of HERV-DNA in one person: 150,000 times round the earth. 
DNA methylation and acetylation suppress the expression of endogenous 
retroviral genes.
άLŦ ƻǳǊ 5b! ǿŜǊŜ ŀƴ ŀƛǊǇƭŀƴŜ ŎŀǊǊȅ-on bag (and essentially it is), it would 
be bursting at the seams. We lug around 100,000 retrovirus sequences 
inside us; all told, genetic parasites related to viruses account for more 
than 40 percent of all human DNA. Our body works hard to silence its 
viral stowaways by tying up those stretches of DNA in tight stacks of 
ǇǊƻǘŜƛƴǎΣ ōǳǘ ǎƻƳŜǘƛƳŜǎ ǘƘŜȅ ǎƭƛǇ ƻǳǘΦέ2

Source: 1. Classes_of_ERVs.jpg: JernP, Sperber GO, Blomberg J derivative work:Fgrammen(talk), Wikipedia

Many HERVs have been 
present in our genome for 
considerable time and some 
are of benefit to the human 
host. E.g. pregnancy would 
be impossible without 
retroviral activity.

Dendrogramof various classes of endogenous retroviruses1

https://commons.wikimedia.org/wiki/File:Classes_of_ERVs.jpg
https://commons.wikimedia.org/w/index.php?title=User:Fgrammen&action=edit&redlink=1
https://commons.wikimedia.org/wiki/User_talk:Fgrammen
https://en.wikipedia.org/wiki/Dendrogram


Χ ōǳǘ I9w±ǎ ŀǊŜ ŀƭǎƻ ƛƳǇƭƛŎŀǘŜŘ ƛƴ ŘƛǎŜŀǎŜ
HERVs have however been 
implicated in the etiologyand 
pathology of disease, too. They 
can be triggered under certain 
circumstances, e.g. by 
inflammation, oxidative stress 
and microbial infection. Put the 
name of a disease and 
άǊŜǘǊƻǾƛǊǳǎέ ƛƴǘƻ ǘƘŜ ǿŜōΣ ŀƴŘ 
you will see the peer-reviewed 
scientific literature that often 
emerges.

άbǳƳŜǊƻǳǎ ǎǘǳŘƛŜǎ ƘŀǾŜ ŜǎǘŀōƭƛǎƘŜŘ 
links between HERV activation and 
infections with viruses such as the 
9ǇǎǘŜƛƴ .ŀǊǊ ǾƛǊǳǎ ό9.±ύΦέ Gruchotet 
al. Front. Genet., 11 July 2019



HHV6 and RVs an important role in the pathogenesis
of inflammatory diseases

Source: Charvet, B., Reynaud, J. M., Gourru-Lesimple, G., Perron, H., Marche, P. N., & Horvat, B. (2018). Induction of Proinflammatory Multiple Sclerosis-
Associated Retrovirus Envelope Protein by Human Herpesvirus-6A and CD46 Receptor Engagement.Frontiers in immunology,9, 2803.



LŘŜƴǘƛŦƛŜŘ ƛƴ {ƧƻƎǊŜƴΩǎΣ w!Σ {[9Σ a{ Σ ƛƴŦƭŀƳƳŀǘƻǊȅ ǾŀǎŎǳƭŀǊ 
ŘƛǎŜŀǎŜ Χ



Source: Gruchot, J., Kremer, D., & Küry, P. (2019). Neural Cell Responses Upon Exposure to Human Endogenous Retroviruses. Frontiers in genetics, 10, 655. 
doi:10.3389/fgene.2019.00655: https://www.frontiersin.org/files/Articles/466148/fgene-10-00655-HTML-r2/image_m/fgene-10-00655-g001.jpg

Figure 1HERV-mediated effects on neural cells. This illustration 
summarizes origin and observed molecular effects of HERW-W and 
HERV-K on cells of the central nervous system.

LƴǾƻƭǾŜŘ ƛƴ ƴŜǳǊƻƭƻƎƛŎŀƭ ŘƛǎŜŀǎŜǎ Χ


