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Three complete genomes of beak and feather disease virus (BFDV) were recovered from wild musk lorikeets (Glossopsitta con-
cinna). The genomes consisted of 2,008 to 2,010 nucleotides (nt) and encode two major proteins transcribing in opposing direc-
tions. This is the first report of BFDV complete genome sequences obtained from this host species.
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Psittacine beak and feather disease (PBFD) is a chronic, debili-
tating, and ultimately fatal disease of Psittaciformes primarily

involving the integument, alimentary, and immune systems of
affected birds (1). The etiological agent of the disease, beak and
feather disease virus (BFDV), is a compact circular, ambisense,
single-stranded DNA (ssDNA) virus belonging to the genus Circo-
virus in the family Circoviridae (2, 3), and it is perhaps the simplest
pathogen known to infect vertebrates. All Psittaciformes are con-
sidered susceptible to infection, since BFDV has been reported in
more than 60 species of cockatoos and parrots (4–6). Lories and
lorikeets are members of the relatively young (10 Ma) parrot sub-
family Loriinae, which is chiefly confined to Australasia (7, 8), and
new research has revealed that BFDV in lorikeets are sympatrically
sequestered and divergent from those circulating in other psitta-
cine hosts (9). Here, we characterize the BFDV genome from three
wild Australian musk lorikeets (Glossopsitta concinna), a novel
host species from the Loriinae subfamily.

Samples (blood and feather) from each of the wild-caught
clinically suspected musk lorikeets were collected from distant
locations in Australia. The first sample (identification [ID]:
WHCC09-350) was collected in 2009 from Camden, New South
Wales, Australia (34.0544°S, 150.6958°E), the second sample (ID:
CS15-0142) was collected from Ballarat, Victoria, Australia
(37.5622°S, 143.8503°E), and the third sample (ID: KAT-150065)
was collected from Healesville, Victoria (37.6561°S, 145.5139°E).
Genomic DNA was extracted from both blood and feather sam-
ples according to established protocols (6, 10, 11), and the whole-
genome sequence was amplified using the primers and PCR con-
ditions developed in our previous studies (9, 12, 13).

The first two complete genomes (GenBank accession numbers
KM887917 and KX449319) of BFDV from the musk lorikeets con-
sist of 2,008 nucleotides (nt), with G�C contents of 53.78% and
54.20%, respectively, while the third one (GenBank accession no.
KX449322) has 2,009 nt in its genome and 54.20% G�C content.
All three had genome structures similar to other BFDV genomes,
which includes two major bidirectional transcribed open reading

frames encoding a replication-initiator protein (Rep) and capsid
protein (Cap). The newly amplified BFDV genomes shared 94 to
96% pairwise nucleotide identity with each other, but preliminary
BLASTn analysis of the consensus of these sequences shows much
greater sequence homology with BFDV genomes obtained from
rainbow lorikeet (GenBank accession no. KM887935.1) and scaly
breasted lorikeet (GenBank accession no. KM887946.1) (9). In
addition, among the three newly assembled whole genomes, the
Cap-encoding open reading frame 2 (ORF2) demonstrated more
diversity (nucleotide identity 90 to 93%) than Rep-encoding
ORF1 (nucleotide identity 95 to 98%). However, a phylogenetic
analysis demonstrated that all these newly assembled genomes
belong to the recently identified Lorinii clade of the BFDV phylo-
genetic tree (9), with strong consensus support.

This study highlights evidence of BFDV infection for the first
time in musk lorikeets, as well as the genomic diversity of the virus,
which may provide novel insights into the coevolutionary process
of the virus in this host species.

Accession number(s). The three complete genomes of BFDV
have been deposited at DDBJ/ENA/GenBank under the accession
numbers KM887917, KX449319, and KX449322.

REFERENCES
1. Pass DA, Perry RA. 1984. The pathology of psittacine beak and feather

disease. Aust Vet J 61:69 –74. http://dx.doi.org/10.1111/j.1751
-0813.1984.tb15520.x.

2. Niagro FD, Forsthoefel AN, Lawther RP, Kamalanathan L, Ritchie BW,
Latimer KS, Lukert PD. 1998. Beak and feather disease virus and porcine
circovirus genomes: intermediates between the geminiviruses and plant
circoviruses. Arch Virol 143:1723–1744. http://dx.doi.org/10.1007/
s007050050412.

3. Heath L, Martin DP, Warburton L, Perrin M, Horsfield W, Kingsley C,
Rybicki EP, Williamson AL. 2004. Evidence of unique genotypes of beak
and feather disease virus in southern Africa. J Virol 78:9277–9284. http://
dx.doi.org/10.1128/JVI.78.17.9277-9284.2004.

4. Bassami MR, Ypelaar I, Berryman D, Wilcox GE, Raidal SR. 2001.
Genetic diversity of beak and feather disease virus detected in psittacine
species in Australia. Virology 279:392– 400. http://dx.doi.org/10.1006/
viro.2000.0847.

crossmark

Genome AnnouncementsSeptember/October 2016 Volume 4 Issue 5 e01107-16 genomea.asm.org 1

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/g

en
om

ea
 o

n 
01

 M
ay

 2
02

2 
by

 1
31

.1
72

.3
0.

17
6.

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01107-16&domain=pdf&date_stamp=2016-10-6
http://genomea.asm.org


5. Ritchie PA, Anderson IL, Lambert DM. 2003. Evidence for specificity of
psittacine beak and feather disease viruses among avian hosts. Virology
306:109 –115. http://dx.doi.org/10.1016/S0042-6822(02)00048-X.

6. Das S, Sarker S, Forwood JK, Ghorashi SA, Raidal SR. 2014. Charac-
terization of the whole-genome sequence of a beak and feather disease
virus isolate from a mallee ringneck parrot (Barnardius zonarius bar-
nardi). Genome Announc 2(4):e00708-14. http://dx.doi.org/10.1128/
genomeA.00708-14.

7. Joseph L, Toon A, Schirtzinger EE, Wright TF, Schodde R. 2012. A
revised nomenclature and classification for family-group taxa of parrots.
Zootaxa 3205:26 – 40.

8. Schweizer M, Seehausen O, Hertwig ST. 2011. Macroevolutionary pat-
terns in the diversification of parrots: effects of climate change, geological
events and key innovations. J Biogeogr 38:2176 –2194. http://dx.doi.org/
10.1111/j.1365-2699.2011.02555.x.

9. Das S, Sarker S, Peters A, Ghorashi SA, Phalen D, Forwood JK,
Raidal SR. 2016. Evolution of circoviruses in lorikeets lags behind its
hosts. Mol Phylogenet Evol 100:281–291. http://dx.doi.org/10.1016/
j.ympev.2016.04.024.

10. Sarker S, Patterson EI, Peters A, Baker GB, Forwood JK, Ghorashi SA,
Holdsworth M, Baker R, Murray N, Raidal SR. 2014. Mutability dynam-
ics of an emergent single stranded DNA virus in a naive host. PLoS One
9:e85370. http://dx.doi.org/10.1371/journal.pone.0085370.

11. Peters A, Patterson EI, Baker BG, Holdsworth M, Sarker S, Ghorashi
SA, Raidal SR. 2014. Evidence of psittacine beak and feather disease virus
spillover into wild critically endangered orange-bellied parrots
(Neophema chrysogaster). J Wildl Dis 50:288 –296. http://dx.doi.org/
10.7589/2013-05-121.

12. Sarker S, Ghorashi SA, Forwood JK, Bent SJ, Peters A, Raidal SR.
2014. Phylogeny of beak and feather disease virus in cockatoos dem-
onstrates host generalism and multiple-variant infections within Psit-
taciformes. Virology 460 – 461:72– 82. http://dx.doi.org/10.1016/
j.virol.2014.04.021.

13. Sarker S, Das S, Ghorashi SA, Forwood JK, Raidal SR. 2014. Molecular
characterization of genome sequences of Beak and feather disease virus
from the Australian twenty-eight parrot (Barnardius zonarius semi-
torquatus). Genome Announc 2(6):e01255-14. http://dx.doi.org/10.1128/
genomeA.01255-14.

Das et al.

Genome Announcements2 genomea.asm.org September/October 2016 Volume 4 Issue 5 e01107-16

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/g

en
om

ea
 o

n 
01

 M
ay

 2
02

2 
by

 1
31

.1
72

.3
0.

17
6.

http://genomea.asm.org

	Characterization of Beak and Feather Disease Virus Genomes from Wild Musk Lorikeets (Glossopsitta concinna)
	Accession number(s). 

	REFERENCES

