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Tobacco mild green mosaic virus in Impatiens and Osteospermum:
new hosts and first report in the UK

A. Skelton*, T. Nixon, W. Monger, S. Bennett, M. Daly, E. Hobden and V. Harju
The Food and Environment Research Agency, Sand Hutton, York, YO41 1LZ, UK

In May 2007 two samples of impatiens (Impatiens sp.) (cv. Timor and
Totoya) exhibiting possible virus symptoms were received from a nursery
in the south of England. Symptoms included stunting, distorted leaves,
necrotic lesions and a paler flower colour. ELISA tests for Cucumber
mosaic virus, Impatiens necrotic spot virus and Tomato spotted wilt virus
were negative. Mechanical inoculation onto indicator plants produced
symptoms on Chenopodium quinoa (local chlorotic lesions), Nicotiana
benthaniana, N. hesperis and N. occidentalis P1 (all systemic necrosis).
Examination of these indicator plants and the original samples by electron
microscopy revealed straight rod-shaped particles (approximately
300 nm in length). This strongly suggested the presence of a tobamovirus.
Therefore, the samples were tested using a tobamovirus PCR (Agdia) and
bands of the correct size (400 bp) were detected. The products were
cloned and sequenced (GenBank Accession No. GU77405) and the virus
identified as Tobacco mild green mosaic virus (TMGMV).

Following this finding of TMGMV in impatiens, a sample of osteosper-
mum (Osteospermum sp.) (cv. Sheila) was received in March 2008 from a
second nursery in the south of England. The sample had leaf symptoms
including chlorotic spots and rings. Testing by ELISA was negative for
several common viruses including Cucumber mosaic virus, Impatiens
necrotic spot virus, Lettuce mosaic virus and Tomato spotted wilt virus.
The same virus symptoms as observed for the impatiens samples were
detected on indicator plants following mechanical inoculation; examina-
tion by transmission electron microscopy revealed suspected tobamovirus
particles. PCR was done using the same tobamovirus PCR (Agdia);
following sequencing the virus was identified as TMGMV (GU74404).

TMGMV was first reported in N. glauca from the Canary Islands
(McKinney, 1929). There have been a few reports of TMGMV in
Capsicum in Asia and Central ⁄ South America, the first being in Korea
(Choi et al., 2002). It has also been reported in Israel on Torenia fournieri
(Scrophulariaceae), Calibrachoa spp. and Petunia spp. (Solanaceae)
(Zeidan et al., 2008). Other natural hosts include N. tabacum cv. Samsun,
Eryngium aquaticum and E. planum (Brunt et al., 1996). This is the first
report of TMGMV in the UK and also the first reported findings in the
families Balsaminaceae and Asteraceae. The symptoms of TMGMV on
both impatiens and osteospermum make infected plants unsaleable.
There is also a concern that infected ornamental plants may act as a
reservoir for infection of Capsicum.
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Identification of Mirafiori lettuce big-vein virus and Lettuce big-vein
associated virus infecting Lactuca sativa with symptoms of lettuce
big-vein disease in Argentina
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Lettuce big-vein disease (BVD) affects all major lettuce-producing areas
of the world. The causal agent is Mirafiori lettuce big-vein virus
(MLBVV), an ophiovirus transmitted by the soil-borne fungus Olpidium
brassicae (Lot et al., 2002). MLBVV has been detected in many different
areas of the world but never in Argentina. La Plata has about 700 ha of
lettuce with a production of about 13 000 tonnes, and with about 70% of
the total production from Buenos Aires Province. BVD has been detected
in different areas in the north and west of the La Plata horticultural green
belt. Many of the plants with BVD symptoms had leaf distortions of mod-
erate severity, which affected their commercial value. Over the winters of
2007, 2008 and 2009, forty samples of lettuce with BVD symptoms, rep-
resenting most of the commercial varieties, were taken from fields near
La Plata. Samples tested positive by RT-PCR with universal primers for
the genus Ophiovirus (Vaira et al., 2003) and ⁄ or by DAS-ELISA using a
polyclonal antiserum against the viral coat protein of MLBVV (kindly
provided by Dr Y. Kawazu, National Institute of Vegetable and Tea
Science, Japan).

The identity of MLBVV was verified by cloning and sequencing ampli-
cons (GenBank Accession Nos. FJ555204-05), which shared 97% iden-
tity with both Italian (AY204674Æ1) and Brazilian (DQ854813Æ1)
MLBVV isolates. Specific primers, Cps1 (5¢-CTCATGACAAAAGAA

GAGAAGC) and Cpas1 (5¢-CACATCAAATATGAAGTTGTGCTC)
were designed from MLBVV-RNA 3, to allow specific MLBVV detection
in RNA extracts from collected samples. The primers were tested using
samples with symptoms that were positive by RT-PCR and DAS-ELISA.
An amplicon of the expected 450 bp was amplified from all infected sam-
ples. Sequence analysis (GU295451) demonstrated high identity (98%)
with sequences deposited in the public databases. A block sampling
method was employed to collect random field samples and estimate the
incidence of the disease. These were scored for symptoms and tested for
infection by RT-PCR (primers Cps1 ⁄ Cpas1). In the three lots tested, the
incidence of the disease reached 60% of plants inoculated. Additionally,
soil transmission experiments were conducted using healthy lettuce
seedlings planted into contaminated soil or by watering with rinse water
from the roots of diseased field plants. After 5 weeks in a greenhouse up
to 70% of the 15 seedlings inoculated with five field isolates showed
big-vein symptoms and tested positive by DAS-ELISA and RT-PCR.
Three of the plants used for transmission were also positive for Lettuce
big-vein associated virus (LBVaV), detected by RT-PCR using specific
primers (VP248 and VP249; Navarro et al., 2004). This is the first report
confirming the presence of MLBVV and LBVaV infecting lettuce plants in
Argentina.
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First report of a new subgroup 16SrIX-E (‘Candidatus Phytoplasma
phoenicium’-related) phytoplasma associated with juniper witches’
broom disease in Oregon, USA
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Western juniper (Juniperus occidentalis) is a native tree indigenous to
parts of Oregon, Washington, Idaho, Nevada and California (USA). The
tree has increased in density since settlement of these areas, raising con-
cern over loss of understory plants, decreased wildlife habitat and
increased soil erosion. A newly recognized disease, juniper witches’
broom (JunWB), affecting at least 1% of trees in central Oregon, is char-
acterized by abnormal proliferation of shoots, reduced size of leaves,
shortened internodes, and growths having a ball-like appearance. DNA
was extracted from leaf samples from ball-like growths and used as tem-
plate in polymerase chain reactions primed by primer pair P1 ⁄ P7 (Deng
& Hiruki, 1991; Schneider et al., 1995). DNA fragments of 1Æ8 kb ampli-
fied from two samples were sequenced and the sequences deposited in
GenBank (Accession Nos. GQ925918 and GQ925919). RFLP patterns of
16S rDNA, observed as virtual patterns using iPhyClassifier (Zhao et al.,
2009), indicated that JunWB phytoplasma represents a new subgroup
lineage, designated 16SrIX-E. 16S rDNA sequence similarity confirmed
that JunWB is a ‘Ca. Phytoplasma phoenicium’-related phytoplasma.

JunWB is one of three phytoplasmas found thus far to infect gymno-
sperms and is the only phytoplasma known to infect Juniperus sp. Occur-
rence of three distinct phytoplasmas, JunWB phytoplasma (this study), a
group 16SrIII strain, and ‘Ca. Phytoplasma pini’ (Schneider et al., 2005),
in gymnosperms of two different families (Pinaceae and Cupressaceae,

Division Coniferae) in Europe and North America, suggests that phytopl-
asmal infection of conifers may be more common than previously envi-
sioned.
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