RT-PCR for the Simultaneous Detection of Citrus Tristeza and
L eprosis Viruses*

JulianaFreitas-Astta'?, Eliane C. L ocali?, Renata Antonioli-L uizon?, GustavoAstia-M onge?, Maria L uisa
P.N. Targon? Vandeclei Rodrigues?, Elliot W. Kitajima®& MarcosA. Machado?

'Embrapa Milho e Sorgo, e-mail: jfastua@centrodecitricultura.br; 2Centro APTA Citros Sylvio Moreira, Rod.
Anhanguera km 158, Cx. Postal 4, CEP 13490-970, Cordeiropolis, SP; SNAP-Microscopia Eletronica, ESALQ/USP,
Cx. Postal 9, CEP 13418-900, Piracicaba, SP

(Accepted for publication on 23/06/2005)

Corresponding author: J. Freitas-Astlia

RESUMO

RT-PCR para a detecgdo simultanea dos virus da leprose e da tristeza dos citros

Este trabalho relata a detecgdo dos dois principais virus que infetam citros (Citrus spp.) no Brasil, o Citrus
leprosis virus (CiLV) e o Citrus tristeza virus (CTV), através de RT-PCR duplex. Os resultados mostram que a técnica
eficientemente distinguiu amostras infetadas por apenas um ou pelos dois virus concomitantemente, confirmando a
especificidade dos primers e a viabilidade da detecgédio simultanea dos virus em diferentes tecidos vegetais.

Thetwo most important viral diseases affecting citrus
(Citrusspp.) plantsin Brazil aretristezaand leprosis, caused
by Citrustristeza virus (CTV), genus Closterovirus, family
Closteroviridae and Citrusleprosisvirus (CiLV), atentative
member of the Rhabdoviridae family. CTV istransmitted by
aphids, is systemic in citrus plants, and occurs worldwide.
CiLV induces only local lesions in citrus tissues and, even
though its vector, the tenuipalpidae mite Brevipalpus
phoenicis Geijskes, is spread worldwide, the disease is only
present inthe Americas. Because CiLV virionsaccumulatein
distinct placesininfected cells, it has been proposed two types
of thevirus: therare, nuclear- and the prevalent cytoplasmic-
types (Exper. Appl. Acarol. 30:161. 2003).

The objective of this study was to determine whether
or not it was possibleto detect CTV and CiLV simultaneously
inthe same RT-PCR tube, using different plant tissues. Twenty-
two doubly infected samples of leaves, fruits, and stems of
‘Pera’ and‘Natal’ sweet orange[Citrussinensis(L.) Osbeck],
and ‘Mexericado Rio’ and ‘ Cravo’ mandarin (C. reticulata
Blanco), originated from Brasilia, DF, and five municipalities
within the states of S&o Paulo and Minas Gerais, were tested.
Total RNA wasextracted fromtypical CiLV symptomatic areas
using aprotocol described elsewhere (J. Virol. Methods 63:9,
1997), and cDNA strand was done using M-MLV reverse
transcriptase and random primers mix (Invitrogen), according
to the manufacturer’sinstructions. Two pairs of primerswere
used for the PCR, one that amplifies 557 bp within the p20
geneof CTV (Virus Genes 21:139, 2000), and the other that
amplifies a 339 bp region within the putative movement
protein (MP) gene of CiLV (Plant Dis. 87:1317, 2003). An
initial denaturation cycleat 94 °C for 2 min wasfollowed by
32 cyclesof denaturation at 94 °C for 30 s, annealing at 53 °C
for 30s,and extension at 72 °C for 40 s. A final 5 min extension
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was added to the cycle. Aliquots of RT-PCR products were
visualized in 1% agarose gel s stained with ethidium bromide.

All of the doubly infected samplestested yielded two
bands in the gel (Figure 1), corresponding to the expected
sizesof thegenomic regionsof CTV and CiLV. In some cases,
the CiLV-associated band was more evident than the CTV-
associated one, which can be explained by the fact that RNAs
wereextracted directly from CiLV lesionsand hence, thisvirus
should have higher titer than CTV’sin those particular aress.
Healthy, virus-free plants obtained by shot-tip grafting did not
yield any amplification product after RT-PCR. Plantsinfected
with only one of thevirusesresulted in amplification with the
primer pair designed only to the homologous virus. These
resultsindicatethat it is possibleto detect the most important
viruses affecting citrus plantsin Brazil in asingle reaction,
and the presence of both virusesin the tissues does not affect
their detection by duplex RT-PCR. Since CiLV islocalized
and CTV is systemic in citrus plants, total RNA should be
extracted from leprosislesions.
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FIG. 1 - Agarose-gel electrophoresis of duplex RT-PCR products
obtained from citrus (Citrus spp.) plants doubly infected with
Citrus leprosis virus (CiLV) and Citrus tristeza virus (CTV).
Mandarin (Citrus reticulata) samples: Lanes 1, 5, 10, 11: Leaves,
2, 4: Fruits. Sweet orange (C. sinensis) samples: 3, 7: Fruits; 6, 8,
9: Leaves, 12: Stem; 13: Leaf of C. sinensis plant infected with
CiLV only; 14: Leaf of C. sinensis plant infected with CTV only;
15: Healthy, virus-free C. sinensisplant; 16: 1 kb Extension Ladder
(Invitrogen).
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