Bornavirus

Introduction
	The family of Bornaviridae consisted of only bornavirus.  Bornavirus is under its own family due to its unique replication process - a RNA virus that replications in the nucleus. Currently, bornavirus is the only known animal RNA virus that can replicate in the nucleus. Bornavirus often infect the central, peripheral and autonomic nervous system causing neuropsychiatric disorders in humans and animals.

[bookmark: _GoBack]Structure and replication
	Bornavirus (BDV) is enveloped, non-segmented, negative sense RNA. Its genome is about 8.9 kb long. The BDV can encode at least six proteins, however, the main structural proteins include nucleoprotein (N), phosphoprotein (P), matrix protein (M), envelope glycoprotein (G) and RNA-dependent polymerase (L). 
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	The BDV enter the host cell through endocytosis. Studies showed that only glycoprotein 84 was found in infected cells, thus, it was assumed being used as a receptor that the BDV binds to. Fusion of the virus to cell membrane is pH dependent requiring more acidic environment. Once in the cell, BDV is taken up by endosomes and will be transported to the nucleus where its genome will be released. In the nucleus, BDV will replicate to produce viral particles. However, the exact replication of BDV is still unclear. 
Avian bornavirus (ABV)
	It is not until recently, ABV being identified as the causative agent of proventricular dilatation disease (PDD) in psittacine birds, a fatal disease. PDD cause inflammation of nervous systems leading to neurological disorders: ataxia and seizures. Other clinical symptoms include reduced appetite, and gastrointestinal dysfunction. PDD birds can have regurgitation, undigested seeds in feces, impacted proventriculus, and diarrhea (Staeheli et. al. 2010). Histological results showed ABVD infected birds had infiltration of monocuclear cells in the brain and hypertropic astrocytes. ABV can be transmitted through fecal materials.  
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This shows an enlargement of proventriculus of an orange-cheeked parrot with PDD. 
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Shows infiltration of mononuclearcells indicated with black arrows
	Diagnostic tests used to detect ABV are western blot and PCR. However, often diagnosis of PDD usually is made postmortem. Birds with PDD usually are not treatable with a very poor prognosis. With lack of specific treatment, birds with PDD usually receive supportive care by treating its symptoms. 














Reference

Staeheli, Peter, Monika Rinder, and Bernd Kaspers. "Minireview: Avian Bornavirus Associated with Fatal Disease in Psittacine Birds." Journal of Virology 84.13 (2010): 6269-6275. Web. 28 Apr 2011.
Honkavuori , Kirsi, H.L Shivaprasad , Brent Williams, Pheniz-Lan Quan,  Mady Hornig, Craig Street, Gustavo Palacios, Stephen Hutchison, Monique Franca, Micael Egholm, Thomas Briese and W Ian Lipkin. "Novel Borna Virus in Psittacine Birds with Proventricular Dilatation Disease." Emerging Infectious Disease 14.12 (2008): 1883-1887. Web. 28 Apr 2011.
Cray, Carolyn. "Infectious and Zoonotic Disease Testing in Pet Birds." Clinics in Laboratory Medicine 31. (2011): 71-85. Web. 28 Apr 2011.
Weissenbock, Herbert, Karine Sekulin, Tamas Bakonyi, Sandra Hogler, and Norbert Nowotny. "Novel Avian Bornavirus in a Nonpsittacine Species (Canary; Serinus canaria) with Enteric Ganglioneuritis and Encephalitis." Journal of Virology 83.21 (2009): 11367-11371. Web. 28 Apr 2011.
Gonzalez-Dunia, Daniel, Beatrice Cubitt, and Juan Carlos De L Torre. "Mechanism of Borna Disease Virus Entry into Cells." Journal of Virology 72.1 (1998): 783-788. Web. 28 Apr 2011.
Pictures
Staeheli, Peter, Monika Rinder, and Bernd Kaspers. "Minireview: Avian Bornavirus Associated with Fatal Disease in Psittacine Birds." Journal of Virology 84.13 (2010): 6269-6275. Web. 28 Apr 2011.
Weissenbock, Herbert, Karine Sekulin, Tamas Bakonyi, Sandra Hogler, and Norbert Nowotny. "Novel Avian Bornavirus in a Nonpsittacine Species (Canary; Serinus canaria) with Enteric Ganglioneuritis and Encephalitis." Journal of Virology 83.21 (2009): 11367-11371. Web. 28 Apr 2011.
image1.gif
20
mRNAs: 0%
200

a0k




image2.png
15 Sequences in Vertebrate. - Moxilla Fir

PLoS Pathogens: Unexpected Inheritance: Multiple Integrations of Ancient Bornavirus and Ebols

MR- ()| >S5 ) Unexpected Inheritance-Multiple Integrations of Ancient bornavirus and eboavirus in vertebrate genomes.pdf - Adobe Reader
Fie Edt View Window Fidp

x

BORNAVIRUS structure Al -

BNe] £ ([0 nttpfwww.plospathogens.org/article/info%3Adoi%2F10 1371 %2Fioural ppat 1001030
2 MostVisited |, food || music || UF | Blog | reference | grad | SR#ARAE | eco | fun | birds | book | lab | calories | clothes | spring2011 | volunteer
Mg Bornavirus x| B Mechanism ofB.. x

) UF Libraries E-Jo.. | @ ScienceDirect-J.. | *§ bomavinsstruct.. | [ PLoS Pathogens... x | || (Untited) | | Structure- Cryta.

NEXT GENERATION SEQUENCING bioinformatics - LEARN MORE

Bacterial genomes / Metagenomics / Viral genomes Grand Challenges | exrroraTIONS

Login | Create Account | Feedback

PLOS parHogENs

a peer-reviewed open-access journal published by the Public Library of Science

[SBrowse |~

Home Browse Articles About For Readers For Authors and Re Journals  Hubs  Plo

&) Download: £DF | Citation | XL

Unexpected Inheritance: Multiple Integrations of Ancient & prnt article
Bornavirus and Ebolavirus/Marburgvirus Sequences in (F'EzReprint New & improved!

Vertebrate Genomes

Published in the July 2010 Issue of
Article || Metrics | Related Content || Comments: 0 PLoS Pathogens

Viadimir A. Belyi’, Arnold J. Levinel”, Anna Marie Skalka?"
1 Simans Canter for Sytems Siology, Instituts for Advanced Study, & To add a note, highiight -
Princaton, New Jersey, United States of America, 2 Institute for Cancer some text. Hide notes Total Article Views: 7601
Razsarch, Fox Chass Cancer Cantar, Philadalphia, Pennsylvanis, Unitzd e e
States of Amarica Cited in
Jump to CrossRef (2.
Abstract 1op Abstract PubMed Central (2
Author Summary Scopus (2
Vertebrate genomes contain numerous copies of retroviral Introduction Web of Science® (5!
sequences, acquired over the course of evolution. Until recently Results

Average Rating (0 User Ratings

Discussion

they were thouaht ta he the only fvne of RNA virises fo e so
4 Previous & Highlightall [] Match case

BEeEH|®®2/m|le®[»==]]|EH B

Comment | Share

@ PLoS Pathogens | www.plospathogens.org

Author Summary

Vertebrate genomes contain numerous copies of retroviral
sequences, acquired over the course of evolution. Until
recently they were thought to be the only type of RNA
viruses to be so represented. In this comprehensive study,
we compared sequences representing all known non-
retroviruses containing single stranded RNA genomes,
with the genomes of 48 vertebrate species. We discovered
that as long ago as 40 million years, almost half of these
species acquired sequences related to the genes of certain
of these RNA viruses. Surprisingly, almost all of the nearly
80 integrations identified are related to only two viral
families, the Ebola/ Marburgviruses, and Bornaviruses,
which are deadly pathogens that cause lethal hemorrhagic
fevers and neurological disease, respectively. The conser-
vation and expression of some of these endogenous
sequences, and a potential correlation between their
presence and a species’ resistance to the diseases caused
by the related viruses, suggest that they may afford an
important selective advantage in these vertebrate popu-
lations. The related viruses could also benefit, as some
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Figure 1. Organization and transcription maps of Borna
disease virus (BDV), Marburgvirus (MARV) and Ebolavirus
(EBOV) genomes. Open reading frames are labeled and indicated
by colored boxes, non-coding regions by empty boxes. For BDV, the
locations of transcription initiation (S) and termination (T) sites are
shown on the scale beneath the genome map. The horizontal arrows
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FIG. 1. Manifestation of PDD in parrots. (A) Severely enlarged proventriculus of an orange-checked parrot (Pionites melanocephala) with
PDD. The muscular wall of the proventriculus is highly atrophic with ingesta shining through. Within the pylorus region, a rupture of the
proventriculus wall which spontancously occurred intra vitam is visible. (B) Perivascular lymphoplasmacytic infiltrates in the brain of a diseased
white cockatoo. (C to J) ABV antigen in various organs of an Amazona ventralis with PDD. Consccutive sections of paraffin-embedded organs of

the diseased parrot infected with ABV otype 2 strain 6609 (62) were stained with either a cross-reactive rabbit antiserum

nst the P protein

of BDV (C, E, G, and I) or preimmune serum (D, F, H, and J): brain (C and D), liver (E and F), heart (G and H), and intestine (I and J). Brown

staining indicates specific staining of ABV antigens by the cross-reactive antiscrum.
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The BDV enter the host cell through endocytosis. Studies showed that only
glycoprotein84 was found in infected cells, thus, it was assumedbeingused as a
Teceptor that the BDV binds to. Fusion of the virus to cell membraneis pH
dependent requiring more acidic environment. Oncein the cell, BDV is takenup
by endosomes and will be transported to the nucleus where ts genome will be
released. In thenucleus, BDV will replicate to produce viral particles. However,
the exact replication of BDV is still unclear.

Avian bornavirus (ABV)

ABV can cause proventricular dilatation discase (PDD) in psittacinebirds, a
fatal disease. PDD cause inflammation of nervous systems leading to neurological
disorders: ataxia and seizures. Other clinical symptoms include reduced appetite,
and gastrointestinal dysfunction. PDD birds can have regurgitation. undigested
seeds in feces, impacted proventriculus. and diarrhea (Stacheli et. al. 2010). ABV
canbe transmitted through fecal materials.
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dependent requiring more acidic environment. Oncein the cell, BDV is takenup
by endosomes and will be transported to the nucleus where ts genome will be
released. In thenucleus, BDV will replicate to produce viral particles. However,
E the exact replication of BDV is still unclear.

/ - Avian bornavirus (ABV)

Itis not until recently, ABV beingidentified as the causative agent of
proventricular dilatation disease (PDD) n psittacine birds, a fatal discase. PDD
cause inflammation of nervous systems leading to neurological disorders: ataxia
and seizures. Other clinical symptoms include reduced appetite, and
gastrointestinal dysfunction. PDD birds can have regurgitation, undigested seeds in
feces, impacted proventriculus, and diarrhea (Stacheli et. al. 2010). Histological
~hi results showed ABVD infected birds had infiltration of monocuclearcells in the
brain and hypertropic astrocytes. ABV can be transmitted through fecal materials.
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FIG. 1. Histological changes in a canary with ABV infection. Hematoxylin-and-cosin-stained sections of nervous system are shown. (A) Brain,
showing nonsuppurative encephalitis characterized by perivascular infiltrates (arrows). Bar, 40 pm. (B) Gizzard, showing severe nonsuppurative
infiltration of subscrous vegetative nerve fibers and ganglia and of surrounding connective tissue. Bar, 80 pm
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tion system (Thermo Fisher Scientific, Fremont, CA) and At immunohistochemistry, the polyclonal anti-BDV anti- -
DAB Plus (Thermo Fisher Scientific) as a chromogen.
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This shows an enlargement of proventriculus of an orange-checked parrot with
- PDD.
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Birds with PDD usually are not treatable with a very poor prognosis. With
lack of specific treatment, birds with PDD usually receive supportive care by
treating its symptoms.
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