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What are retroviruses?

Retroviruses are viruses composed not of DNA (a destbdaded helix: ‘ | b
deoxyribonucleic acid), but of RNA (singteanded: ribonucleic acid). Base past \ o
' ——

— —

Mucleobases *-

They use an enzyme called reverse transcriptase that gives them the e

unique property of transcribing their RNA into DNA after entering a cell s phosphaes

Once inside the cell, it uses that enzyme to force the cell to create viral DNA. Th|s 3

viral DNA becomes integrated into the hastll DNA.Retroviruses are in effect :

retrograde, because the flow of genetic information is reversed compared with the === —
normal pathway of molecular biosynthesi® b ! ™ wb! b LINE 0 S A Ygbd f

G { dzo & Sdjrdz8ngpbsitionevents amplified these sequences, resulting in | A
approxmately 8% of the human genome being composed of HERV sequences i

(i 2 R3¢ padsed down to us from our ancestors as basitars from our constant ("-- % y
encounter with an often hostile microbial and virtish environment (Stoyle.,2006, rF_S Y 4 4
Mayer et al.,2011; Li et al.,2001). A retrovirus integrated into our genome may be | s :

passed from mother to child during pregnancy (Sakuma et al.,2012). These viruses '

are referred to as-Human Endogenous Retroviruses or HERVs DNA RNA
Deoxyribonucleic Acid Ribomnucheic Acid

Sourcel. www.medicinenet.con?. Li W, Lee MH, Henderson L, TyaBaRhaniM, Steiner JCampanad, Hoffman DA, voBeldernG, Johnson K, ﬁ Kllnghardht lﬂSt}tU‘}ZC
Maric D, Morris HD, Lentz M, PakMammenA, Ostrow L, Rothstein J, NathHAiman endogenous retrovir§contributes to motor neuron The Heart Of Healing
diseaseSciTransMed. 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
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Endogenous retroviruses are subdivided into different categories, e.g.
Beta Retroviruses: HERY Gamma Retroviruses: HERANnd HERW.
The length of HERDNA in one person: 150,000 times round the earth.
DNA methylation and acetylation suppress the expression of endoger
retroviral genes.

GLT 2dzNJ 5b! ¢ S Mibbad (¥nd esientially it is), s wddld
be bursting at the seams. We lug around 100,000 retus sequences
inside us; all told, genetic parasites related to viruses account for mor
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
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PRIMER
The placenta goes viral: Retroviruses control
Many HERVs have been gene expression in pregnancy
present in our genome for | eswaras. chuong- B e Aoyl S
considerable time and SOME| it o~ mmEnen Sk Uy ol Caaa o R
are of benefit to the human | -evesewonocos Dendrogranof various classes of endogenous retrovirdses
hogt. E.Q. pregnancy would | ,
be ImpOSSIbIeWIthOUt The co-option of endogenous retroviruses (ERVSs) is increasingly recognized as a recurrent 2 )
retroviral activity. AT e ¥ Klinghardt Jnstitute
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Source: 1.Classes_of ERVs.jdernP, Sperber GO, Blomberg J derivative wegkammer{(talk), Wikipedia



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
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HERVs have however been

implicated in theetiologyand

pathology of disease, too. They

can be triggered under certain ., 2001 oct 155700

circumstances, e.g. by Epstein-Barr virus transactivates the human endogenous retrovirus HERV-K18 that encodes a
inflammation, oxidative stress = superantigen.

and microbial infection. Put the  sutkowskiN' Conrad B, Thorley-Lawson DA, Huber BT

name of a disease and = Author information
('x NB l.,J NE @ 7\ N:ﬂZé é 7\ 1 Department of Pathology, Tufts University School of Medicine, Boston, MA 02111, USA.

you will see the peereviewed | Abstract

. . e . Superantigens (SAgs) are proteins produced by pathogenic microbes to elicit potent, antigen-independent T cell responses that are believed
scientific literature that often Bt - . . o .
to enhance the microbes' pathogenicity. Here we show that the human lymphotropic herpesvirus Epstein-Barr virus (EBV) transcriptionally

emerges. activates the env gene of an endogenous retrovirus, HERV-K18, that possesses SAg activity. SAg activity was demonstrated by MHC class II

Retrovirology. 2013 Nov 12;10:132. doi: 10.1186/M1742-4690-10-132.
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Human cytomegalovirus (HCMV) induces human endogenous retrovirus (HERV) transcription. i : i
links between HERV activation and

Assinger A, Yaiw KC, Gottesdorfer | Leib-M&sch C, Séderberg-Nauclér cl

= Author information |nfeCt|OnS W|th Vviruses SUCh as the

1 Center for Molecular Medicine, Department of Medicine, Karolinska Institutet, SE-171 76 Stockholm, Sweden. cecilia.naucler@ki.se. 9 LJé l:l S A Y' : | I\GNthﬂ:ét N :t
Abstract al. Front. Genet., 11 July 2019
BACKGROUND: Emerging evidence suggests that human cytomegalovirus (HCMVY) is highly prevalent in tumours of different origin. This

virus is implied to have oncogenic and oncomodulatory functions, through its ability to control host gene expression. Human endogenous K ' I, h Cl .

retroviruses (HERY) are also frequently active in tumours of different origin, and are supposed to contribute as cofactors to cancer ﬁ - K Ing ar t lnStltUte

development. Due to the high prevalence of HCMV in several different tumours, and its ability to control host cell gene expression, we sought The Heart OfHij/f”g

to define whether HCMV may affect HERV transcription.




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

ﬁ H HV‘6 HOME ABOUT ¥ PATIENTS !

FOUNDATION

HHV-6A receptor CD46 identified as a critical factor in <
‘awakening’ endogenous retrovirus

Both infectious and UV-inactivated HHV-6A activate endogenous retrovirus envelope protein - but so does selective
stimulation of HHV-6A's CD46 receptor. This “cross-talk” between HHV-6A and endogenous retrovirus appears to play an
important role in the pathogenesis of inflammatory diseases.

Ateamin France led by Dr. Branka Horvat at the International Center for Infectiology Research (CIRI) in Lyon, in
collaboration with Dr. Patrice Marche (INSERM, Grenoble) and Dr. Herve Perron (GeNeuro Inovation, Lyon) demonstrated
that HHY-6A as well as stimulation of transmembrane glycoprotein CD46 induced the expression of an envelope protein of
MSRV or multiple sclerosis associated retrovirus, a member of the human endogenous retrovirus (HERV-W) family.
Specifically, they found that engagement of extracellular domains SCR3 and SCR4 of the CD46-Cytl isoform is required for
the transactivation. In addition, they found that specific monoclonal antibodies and the C3b component of complement also
caused transactivation.
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SourceCharvet B., Reynaud, J. MsourruLesimpleG.,Perron H., Marche, P. N., & Horvat, B. (2018). Induction of Proinflammatory Multiple Selerosi The Heart Of Healing
Associated Retrovirus Envelope Protein by Human Herpe6®iraisd CD46 Receptor EngagemEndntiers in immunolog, 2803.
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P N Nelson’, P R Carnegie?, ] Martin', H Davari Ejtehadi’, P Hooley', D Roden’, S Rowland-Jones?, P Warren', ] Astley', P G Murray*

HERVS AND AUTOIMMUNITY

In 1990, an article appeared in the Times newspaper (24 November) with the title "AlIDS-like virus may cause arthritis”™Titevepart
focused on Robert Garry's research that identified retroviral particles in lip biopsiestarerirom-patients with plimary Sjogren’s
syndrome (SS)41.Similarly in other autoimmune rheumatic diseases, suchas rheumatoid arthritis (FA) and systeriiie-lunus
erythe(natosus (SLE), a plethoraof articles added to this intriguing observation by providirig evidence of retroviral antigens at the
site of dis&@aserar.the.presefice of antiretroviral antibodies in the sera of patients.®#2%* A novel report in 1994 used both PCR (using
consensus primers) and serological tests to investigate the presence of retroviruses in a cross section of patients with rheumatoid
diseases, including RA, SS, and SLE.*® Interestingly, PCR failed to amplify products relating to HTLV-l or HIV-1, although antibodies
to retroviral antigens were detected in the sera of patients. Consequently, there appeared to be a conundrum: antibodies to
retroviral products were present but no evidence to implicate exogenous retroviruses could be found. Between 1996 and 1999,
some research groups used so called “degenerate” retroviral primers in their PCR reactions.”#¢*’ These primers cater for modest
variations within two segments common to all retroviruses within the reverse transcriptase encoding pol region and provide an

7.46,47

intervening “fingerprint region”, which permits DNA sequencing. In brief, these studies revealed nucleotide homologies to

endogenous retroviral families, including viruses with similarity to known exogenous retroviruses. Thus, it was plausible that the

presence of HERVs could provide an explanation for the presence of antiretreviralartibodies.in certain rheumatoid diseases.®74®

HERVs have also been implicated itrether autoimmune diseases, suchias multiple sclerosis (HERV-W, HERV-H) and insulin }K ?! Kling'larclt lnstltute

dependent diabete’ mellitus IDDM) (HERV-K, IDDM22), in addition to inflammatory vascular diseases.**>* However, in the case of The Heart OFHca/mg




Ly@d2f OSR AY
Neural Cell Responses Upon

Exposure to Human Endogenous
Retroviruses

Joel Gruchot, David Kremer and Patrick Kiry*

Department of Neurology, Neuroregeneration, Medical Faculfy, Heinnch-Heine-University, Didisseldorf, Germany,

Human endogenous retroviruses (HERVs) are ancient retroviral elements, which invaded
the human germ line several million years ago. Subsequent retrotransposition events
amplified these sequences, resulting in approximately 8% of the human genome being
composed of HERV sequences today. These genetic elements, normally dormant within
human genomes, can be (re)-activated by environmental factors such as infections with
other viruses, leading to the expression of viral proteins and, in some instances, even to
viral particle production. Several studies have shown that the expression of these retroviral
elements correlates with the onset and progression of neurological diseases such as
multiple sclerosis (MS) and amyotrophic lateral sclerosis (ALS). Further studies provided
evidence on additional roles for HERVs in schizophrenia (SCZ). Since these diseases
are still not well understood, HERVs might constitute a new category of pathogenic
components that could significantly change our understanding of these pathologies.
Moreover, knowledge about their mode of action might also help to develop novel and
more powerful approaches for the treatment of these complex diseases. Therefore, the
main scope of this review is a description of the current knowledge on the involvement
of HERV-W and HERV-K in neurological disease specifically focusing on the effects they

SourceGruchot J., Kremer, D., Riry, P. (2019). Neural Cell Responses Upon Exposure to Human Endogenous Retroviruses. Frontiers in genetics, 10, 655.
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Figure IHERWnediated effects on neural cells. This illustration
summarizes origin and observed molecular effects of HER#Whd
HERMK on cells of the central nervous system.
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