
SUMMARY

Two viruses are responsible for most of the decline in
asparagus crops (Asparagus officinalis L.) in the world:
Asparagus virus 1 (AV-1) and Asparagus virus 2 (AV-2).
AV-1 is a member of genus Potyvirus and has so far
been identified in plant and tissue-culture material of
asparagus using biological assays on indicator plants,
electron microscopy and, rarely, by serodiagnosis. In
this study, degenerate potyvirus primers were used in
RT-PCR to amplify a cDNA product from an asparagus
potyvirus, previously identified as AV-1 on the basis of
host range results. RT-PCR products were sequenced,
and the nucleotide sequences obtained were aligned
with those of other members of the genus Potyvirus to
devise primer pairs specific for AV-1. The use of one
primer pair in a one-step RT-PCR procedure was found
to yield an amplicon with RNA from an AV-1 infected
plant,  but not with RNA from plants infected with
Turnip mosaic virus (TuMV), Pea seed-borne mosaic
virus (PSbMV), or Lettuce mosaic virus (LMV). The
method was sensitive and reproducible for the detection
of AV-1 in leaves and spears of asparagus samples col-
lected from fields and from tissue-culture plantlets. 
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Asparagus (Asparagus officinalis L.), a worldwide
grown vegetable, is affected in many countries by a de-
cline syndrome (Elmer et al., 1996) that reduces the
production age of the plantings, as well as the yield and
quality of the spears. Virus infection is thought to con-
tribute significantly to this decline and to increase the
susceptibility of asparagus plants to other abiotic and
biotic stresses. 

Asparagus virus 1 (AV-1) (genus Potyvirus, family Po-
tyviridae) and Asparagus virus 2 (AV-2) (genus Ilarvirus,
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family Bromoviridae) (Mink and Uyeda, 1977; Uyeda
and Mink, 1981) are considered to be the most impor-
tant of the viruses that infect asparagus in all continents.
Tobacco streak virus (TSV, genus Ilarvirus) (Mink and
Uyeda, 1977), Cucumber mosaic virus (CMV, genus Cu-
cumovirus) (Phillips and Brunt, 1985), and Asparagus
virus 3 (AV-3, genus Potexvirus) (Fujisawa, 1986) have
been found to infect asparagus crops but only in re-
stricted areas of Europe, North America, Japan, and
New Zealand. 

In the past, studies have been made on field inci-
dence of AV-1 and AV-2 (Bertaccini et al., 1990; Falloon
et al., 1986; Jaspers and Falloon, 1996), on the effects of
virus infection on spear and fern growth and productiv-
ity (Jaspers et al., 1999), and on the susceptibility of
plants to Fusarium rot (Evans and Stephens, 1989). Spe-
cific detection assays have been developed only for AV-2
using serological (ELISA) and, later, molecular (RT-
PCR) methods (Roose et al., 2002). AV-1 detection has
so far been done either by biological assay on
Chenopodium spp., electron microscope observations of
filamentous (potyvirus-like) particles, or, in a few cases,
by immunosorbent electron microscopy (ISEM) (Fal-
loon et al., 1986) and ELISA (Kegler et al., 1991) with
antisera that are not commercially available. In Italy,
AV-1 and AV-2 were first recorded in 1982 (Bertaccini
et al., 1982). They occur at high incidence in production
fields of northern Italy (Bertaccini et al., 1990). 

Recently, we have started a survey to assess the phy-
tosanitary status of commercial asparagus fields in
southern Italian regions. Because no standardised diag-
nostic tools for AV-1 were available, a primary objective
of our study was to develop a method for rapid and sen-
sitive detection of this virus for use in our investiga-
tion.Consequently, a one-step RT-PCR-based assay was
developed. A potyvirus from field asparagus was first
identified as AV-1 on the basis of host range and parti-
cle morphology (isolate AV-1/1770). For this purpose,
crude sap of several asparagus samples, collected from
different commercial fields, were mechanically inoculat-
ed to a variety of plants in the family Solanaceae, Cucur-
bitaceae and Chenopodiaceae. Necrotic local lesions ap-
peared on inoculated leaves of C. amaranticolor and C.
quinoa only after 7 to 9 days after inoculation and no

Journal of Plant Pathology (2007), 89 (3), 413-415 Edizioni ETS Pisa, 2007 413

SHORT COMMUNICATION

USE OF ONE STEP RT-PCR FOR DETECTION OF ASPARAGUS VIRUS 1

L. Tomassoli, A. Zaccaria and A. Tiberini 

CRA, Centro di Ricerca per la Patologia Vegetale, Via C.G. Bertero 22, 00156 Rome, Italy



systemic infection was detected. 
Electron microscope observations (Philips CM 10) of

sap preparations from asparagus and C. amaranticolor
plants detected potyvirus-like particles 710-770 nm in
length. Afterwards, total plant RNA was extracted from
100 mg of the infected asparagus tissue using the
RNeasy Plant Mini Kit (Qiagen, Hilden, Germany), and
used in RT-PCR with a universal primer pair as de-
scribed by van der Vlugt et al. (1999), designed to am-
plify sequence from the 3’ terminal region of potyvirus
genomes. After amplification, the asparagus sample
yielded a product of about 720 bp (Fig. 1). This frag-
ment was sequenced (MWG Biotech AG, Germany)
and the analysis (FASTA program) of the sequence (Ac-
cession No. EF576991) confirmed its relationship to the
N-terminal CP-encoding region of potyviruses with
70% to 73.8% homology to sequences in the RNA of
five species.

To improve a specific diagnostic protocol for AV-1,
after multiple sequence alignment (CLUSTAL W Pro-
gram) of AV-1/1770 sequence with those of other po-
tyviruses from the GenBank database, primers (AV-1-
F62: 5'-TCATCGAAAATGCCAAACCCACG-3' and
AV-1-R550: 65 5'-CGAGATACTCGTGGGAAGCC-
CAC-3') were designed in the CP region of the genome
and tested in a one-step RT-PCR procedure. This was
done in a 25 µl volume containing 2.5 µl 10x buffer
(Promega, Madison, WI, USA), 1.5 mM MgCl2, 2.5 µM
of each dNTP, 0.5 µM of each primer, 20 U of RNase-
OUT (Invitrogen, California USA), 1.25 U of AMV RT
(Promega), 0.75 U of Taq polymerase (Promega) and 2
µl of total RNA. RT incubation was at 42°C for 60 min

and followed by denaturation at 95°C for 5 min and by
33 cycles of amplification comprising 30 sec at 94°C, 30
sec at 60°C and 1 min 72°C, with a final extension of
the amplification products for 10 min at 72°C. The
DNA products were analyzed by electrophoresis in 1.5
% agarose gels and detected by ethidium bromide
staining. 

A fragment of the expected size (511 bp) was ampli-
fied from AV-1-infected asparagus and no products
were obtained from healthy asparagus control and from
other members of the genus Potyvirus (Fig. 2). To deter-
mine primer effectiveness at different concentrations of
virus target, RT-PCR analysis was done using dilutions
of 1:10 to 1:104 of 100 ng of tRNA from infected as-
paragus in RNase-free water. The 511 bp product was
amplified up to 10-4 dilution. 

More than 650 asparagus samples collected in differ-
ent areas of Sicily and Campania were analysed by RT-
PCR.  AV-1 was detected in 54% of them and, in total,
86% of the sites visited were found to contain plants in-
fected by the virus. The highest incidence was found in
older plantings (data not shown). AV-1 detection was
confirmed by sequencing (Bio-Fab, Italy) amplicons de-
rived from AV-1/1770 and three samples from different
fields, and comparing them against the published nu-
cleotide sequences of potyviruses. The sequences of the
four samples were almost identical to one other (98%)
and most resembled (75 %) sequences of Turnip mosaic
virus (TuMV- Acc. No. AB188972). 

In conclusion, the RT-PCR method developed here
was sensitive and reproducible in detecting AV-1 in field
samples and in tissue culture material. Tissue culture
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Fig. 2. Agarose gel electrophoresis of one step RT-PCR ampli-
fied products obtained with primers F62 and R550 that yield-
ed a 511 bp amplicon from total RNAs of AV-1. M 100bp
molecular marker; Turnip mosaic virus (lane 1); Pea seed-borne
mosaic virus (lane 2); Lettuce mosaic virus (lane 3)-LMV; As-
paragus virus 1 (lane 4); healthy asparagus (lane 5); water con-
trol (lane 6).

Fig. 1. Agarose gel electrophoresis of DNA products derived
from amplification of total RNAs by RT-PCR using Potyvirus
genus primers. Turnip mosaic virus (TuMV-DSMZ PV0104)
(lane 1); Pea seed-borne mosaic virus (PSbMV-DSMZ PV0316)
(lane 2); Lettuce mosaic virus (LMV-DSMZ PV0405) (lane 3);
potyvirus infected asparagus (AV-1) (lane 4); healthy asparagus
(lane 5); Potato virus Y (PVY-ISPaVe) (lane 6). M, 100 bp mo-
lecular marker; K, water control.



techniques efficiently assist in the commercial produc-
tion of asparagus varieties and hybrids and the constitu-
tion and maintenance of nuclear stocks free from virus-
es is essential for producing healthy plantlets to be used
in new plantings. 

Although AV-1 appears to have a worldwide distribu-
tion and is considered one of the agents responsible for
asparagus decline, its molecular properties have not
been studied yet. To our knowledge, this is the first
communication of a partial CP-encoding nucleotide se-
quence of AV-1 and of the development of a molecular
diagnostic assay for AV-1. 

ACKNOWLEDGEMENTS 

The authors thank S. Winter for providing TuMV,
PSbMV and LMV (DSMZ AG 102 Planzenviren, Ger-
many) and H.J. Vetten for the helpful comments and
editing of the manuscript. This research was supported
by the Italian Ministry of Agricultural, Alimentary, and
Forestry Politics with funds released by C.I.P.E. (Reso-
lution 17/2003). 

REFERENCES

Bertaccini A., Marani F., Martini L., Ventura, A.M., 1982. Le
virosi dell’asparago nell’Italia settentrionale: epidemiologia
e possibilità di prevenzione. Atti Giornate Fitopatologiche,
Sanremo 1982: 27-33. 

Bertaccini A., Giunchedi L., Poggi Pollini C., 1990. Survey on
asparagus diseases in Italy. Acta Horticulturae 271: 279-283.

Elmer W.H., Johnson D.A., Mink G.I., 1996. Epidemiology
and management of the disease causal to asparagus de-
cline. Plant Disease 80:117-125.

Evans T.A., Stephens C.T., 1989. Increased susceptibility to
Fusarium crown and root rot in virus-infected asparagus.
Physiology and Biochemistry 79: 253-258. 

Falloon P.G., Falloon L.M., Grogan R.G., 1986. Survey of
California asparagus for asparagus virus I, asparagus virus
II and tobacco streak virus. Plant Disease 70: 103-105.

Fujisawa I., 1986. Asparagus virus III: a new member of Po-
texvirus from asparagus. Annals of Phytopathological Soci-
ety of Japan 49: 683-688.

Jaspers M.V., Falloon P.G., 1996. Survey of asparagus in New
Zealand for asparagus virus 2. Acta Horticulturae 415: 301-
307.

Jaspers M.V., Falloon P.G., Pearson M.N., 1999. Long-term
effects of asparagus virus 2 infection on growth and pro-
ductivity in asparagus. Annals of Applied Biology 135: 379-
384.

Kegler H., Wolterstorff B., Reinhardt I., Richter J., Weber I.,
Meyer U., 1991. Contribution to the virus testing of as-
paragus plants. Gesunde Pflanzen 43: 404-407. 

Mink G.I., Uyeda I., 1977. Three mechanically-transmissible
viruses isolated from asparagus in Washington. Plant Dis-
ease Reporter 61: 398-401. 

Phillips S., Brunt A.A., 1985. Occurrence of cucumber mosa-
ic virus and asparagus virus II in asparagus (Asparagus of-
ficinalis L. var officinalis) in Britain. Plant Pathology 34:
440-442. 

Roose M.L., Stone N.K., Mathews D.M., Dodds J.A., 2002.
RT-PCR detection of Asparagus 2 Ilarvirus. Acta Horticul-
turae 589: 357-363. 

Uyeda I., Mink G.I., 1981. Properties of asparagus virus II, a
new member of the Ilarvirus group. Phytopathology 71:
1264-1269. 

Vlugt van der R.A.A., Steffens P., Cuperus C., Barg E., Lese-
man D.E., Bos L., Vetten H.J., 1999. Further evidence that
shallot yellow stripe virus (SYSV) is a distinct potyvirus
and reidentification of Welsh onion yellow stripe virus as a
SYSV strain. Phytopathology 89: 148-155.

Journal of Plant Pathology (2007), 89 (3), 413-415 Tomassoli et al. 415

Received June 30, 2007
Accepted July 25, 2007




