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AeSTRACTS

containing the green fluorescent protein (GFP). Fusian
of the amlno terminal 63 arnino aclds of lhe 176 kDél
proteln, containing the NLS, to a [I··glucul"Onidasr.-GFP
opr n re<ldlnq frn mr: (ORF) dire ct ed ll1e ar r u n iul at ion
of fluorescence to lhe nucleus . lt dicl nol happcn wü.h
the constructs lacking the NLS or containing iJ mutaterl
NLS. Deletion constructs with the NI.5 rnot il wcro
cre atc d and Ius ed to the N-terllllllUs of lile C;FP ORF.
Two GFP fusion construct:s (176" IIIl-GFf', rnw o, 71. 9-
k Da) e o n t a i n i n 9 t 11e fi r si 17 fl a n d 3 fW N· t c r m i 11 al
amino aeids of the 126 kDa ptot.ein , respcc.tlvclv, were
Iound 1"0 prlmarily lor.allz c 1.0 íh o 11l1CIf'IIS 11111could
also be ob scrvcd nsso clatcd iJS strands wlt hin lhe
eytoplasm. 1/1contrast, fusion constructs cilrryinÇ} thc
first 781 arnino aeids or the Iull-Ie nqt h 126 kDa ORF
(1261• lOI-GFP, mw = 115,7 kD,l anel FLl2G-GFP,
mW152,9 kDa) did not loealized to the nuclcus but
instead associated with the endoplasmie reticulum
(ER), forming spot-like inc1usions. It indieates that
regions of the 126-kDa protein beyond amino aeicl
388 aet iri a dominate fashion over the N-tern'1inal
NLS to prevent the nuclear iocalíz atton of lhe 126-
kDa protein. Another 126-kDa-GFP fusion construr.t
contalnlng a non-functlonal NLS mu t at lo n a is o
localized to ER but clld not Iorrn inelusions. ln arídltíon.
TMV rnut.ant contalning lhe sarnc no n-Iuuct io nal 126-
kDa NLS f a ll e d to r eplicate In p ro to pta st s • Thc sc
findings suggest that lhe NLS co nt r ib ul e s lo t hc
ccltular locallz atlon of lhe 17G-kDa \l' o t e in anrl 111ily
play an lrnp ortant role in vírus r cpltca t icn.

,
determined by transferring five whiteflics per plant
using tomato cv. Santa Clara as a host. For the A/\P
and lAP, nine different time periods were tested: 15
rnln , 30 rnin, 1,7,1,8, J 0,70 anel 71\ h. Thr: veclor
was able to transmit tl re virus after 15 min A/\P,
resulting in 6% of infeetcd plants. The rate of
transmíssíon incr e as erl as thc length af /\/\P, reachlng
65% within 24 h. Rcq;lrding lhe lAP, it was obscrvcd
18% of infeeted plants after 30 mino The infeetlon
rate inereased to 67'V" aft er an IAP of 24 h. The laterit
period was eonsicleree! to be 16 h, whcn 3% of the
inoeulatecl planls were infeded. To dctcet the GO-
ANPL isolate in the veetor, more t han 2.500 speeimens
were tested by PCR. The prcsenee of lhe virus was
detected in the veetor from the 1" to the 4'h instar
grown on infeeted plants, in adults under diffcrent
AAPs and in adults from imrnature stages that were
reared on infected tomato plants. No vírus was found
in eggs from aviruliferous females that had been laid
on infeeted plants. The GO-ANPL isolate was
transmitted to the progeny of viruliferous females,
sinee the virus was deteetecl in ali stages of inseet
development from eg9s to adults. However, no virus
transmission was observed from lhese adulls. Hígh
frequency af viral dctcction was observecl in newly
emerged adults Ir orn lrnrnat ure Iorrn s reared on vírus-
infeeted plants. These aclults infected 33% of tomato
plants in virus transmission assays performed
subsequently. The re sult s of thc virus retention, the
AAP, lAP, latent period arid vcctor virus deteetlon,
indieales that the interaelion between vírus and veetor
starts at early s taqc s of lnsc ct clcvcloprnent. Th e
higher levels of GO-ANPL isolate transmission
effieieney with the longer /\AP or lAP fit the persistent
cireulative mode of virus transmisslon. '-.PL 12 - IDENTIFICATION OF BJ\N/lNJ\ STREAJ(

VIRUS STRAINS THROUGH ANALYSIS OF PCR
AMPLICONS.
Flç)uelredo, n.v.', Souza, M.G.', C~(l~;pilr(llto, L . .',
Telxeira, E.A.) e Brioso, P.S.T. 'i' ('Lüboratórlo de
Vlrologia Vegetal e Virólcles/DEnF/UFRRJ, Soropúdicn,
RJ; 1EM BRAPA Am a z ônla Oeld c n la I, 1'1a 11,1\1$, r,f\l;
lAGDER, Go l â n ia , GO). 1E-lllilil:
ºLLQs.Q.@Xihº.\J~S:~Ç_Qill.J2[

'"".PL 11 - FUNCTIONI\L DISSECTION OF THE TMV
(TOBACCO MOSAIC VIRUS) REPLICASE USING
GREEN FLUORESCENT PROTEIN.
Figueira, A.R.'''; Golern, S.]; Goregiloker, S.P.2, Culver,
J.N.2 (1Depto de Filup;ilolo<jii"l - UFLA, Lavras- MG,
Brasil; 2Center for /\gricultural Biotechnology,
Universily of ~-1aryli.llld Biotechnology Institute, College
Park, USA) .•. E-mail: 6J1ton.Jç,-@~u1l9.LQr

Transgenie plants eontaining scqrnerits of the TMV
repliease displayed resistanee against several
differenl tobamoviruses in il non-homology dependent
fashion. There are two dif ícrc nt forms of proleetion
derived Irorn scgments af tl1c TMV repliease qene s. A
low levei dcrivccl from rf'[1lir';lc;r> r~N/\ snquerice s vla a
scqucllrr~-sp(">cific hosl rI(~rr'll<;C' rnr-r hrmlsrn , tcrrucd
post-trans crlpí innal w>n~ silf'11CiIH] (1'1 (~S), and a hiqh
levei derived Irorn translatahtc snqrncnt s of lhe 5(1-
Kda p o lv m e r a s e domain. It s e e rn s that multiplc
meehanisms rn a v eontribute to the resistanee
eonferrcd by Tr-1V repliease domains. The goal of this
work is to investigate the funetions of speeifie replicase
domains and how thcsc funetions can be utilized to
confer proteetion in transgenic plants. lnitially a
conserved nuclear localization signal (NLS), encocled
by the amino terminus of the 126 kDll pratein, was
investigated for its functiunalily using rusion constructs

Flnancial support: CAPES ~'bolsisl<l ela Cnp es

BSV b e lo n q s to the family Ce ulí n iov it ;ÔiH.' (Ç]CIl\lS
lJadnavirus) and banana is ils natural ho st . The biJl1<l1111
crop has consicJerable eeonomic lmpor tancc in Br az il ,
but no BSV e!iagnoses moleeular rncthoo has be en
utilized to index banana qcrrnplasrn in lhis country. A
p O Iy m e r a 5 e c h ri i n r e a e t: io n (P C Iq ,I 5 S (I Y li S i n q
clegenerate prtrncrs. dcsignecl to rI/nplify f3r1dnavirus
q e n u s , h a s h o o n s t a n cl n r d l z n d 1:0 d e t o r t a n d

chnract crtzn BSV strníns in IJ,'nilnil r ult Iv,"lTS Irrnn
Br az ll , Thc eyclllllJ parumcícrs cOllsls\(>(] 01 an illl! i(11
donaturauon eyele of 9'1 0C: for 5 n uu., -i > "C for 2
rnin., 720C for 3 min.: followecl by 25 cyeles of 911 °C
for I mln., 42 DC for 2 mln., 72 De for 3 1111/1.,,1I1e!
finêllly, 1 cxtcnsion eycle of 9'1 DC for 1 min., 112°C: for
2 rnln., 72°C for 10 mino A screcntnq of DNA samplc s
tsolated fr orn banana leaf crudc sap of nlont s collcct cd
in Bra z il was carriee! out. Thc virus WiJ5 dctecí cd in
diploid (AA - 'Khal nai on'), triploicls (AAA - 'Calplra',
"Gr and Nalne ". "Nanicão ": A;\B - 'f\'l(1çã', 'f\1ysolc',

'Prata', 'Prata an5', 'Tcrrinlla' e 'Thi:lp mllco'; A[38 -

152 _



.: f.1armelo' e . Prata Zulu ' ) and tetraploids (AAAB -
'FH1A-18', 'FH1A-21', 'Pacovan Apodi', 'Pioneira' e

'PV-03-44') banana cultivars. Four BSV strains were
found, and dis tinquivhed by their electrophoretical
p at t er n s of pcrz amplifico products. One s tra ln ,
BSVF3R-l, was found t.o bc clistributed in the states of
Amazonas, f3ahiu, Cc;)r'iÍ, Goiá s. rv1inas Gerais, Plaul,
r<'iocJeJaneiro, Roridôn!a and São Paulo, what suggests
the same origin of infectcd banana crops In these
Stat~s. The thr e e OthNS slrains, BSVBR-2, BSVBR-3
anel BSVBR-tl, were de tcctcd only in lhe state of Ceará,
while BSV-BR2 was found in Amazonas state. These
results could be employed to the production of BSV-
free banaria (jermplac;m, that wlll contribule lo the
increase of produclivily of this crop in Brazil.

Financia! support: cr'J Pq

"'PL 13 - MOLECULAR CHARACl ERIZATION OF A
NEW BEGOMOVIRUS ISOLATED FROM TOMATO
IN THE STATE OF GOlAS, BRAZIL.
Santos, C.D.G.'; Nagata-1noue, A.'; Ávila, A.C.';
Resende, R.O.] ('DeptO de Fitopatologia - UNB,
Bra s ilia -DF; LEMBRAPA-Hortaliças, Brasília-DF; ]DeptO
de Biologia Celular, UNB, Brasília-DF). E-mail:
çarmelo@1Jkbr.

Thr: whitpfly-transmit tecJ viruses from the family
Ge nii niv irí d e e , gcnlJs n e q o movtrus , h av c b c e n
reported as an eco nornicc llv important pathogen
group that affect irnporlant crops in tropical and
sulJtropical co untrte s. Since the last decade , the
occurrence of the whilefly as so clated to Beçomovirus
infection has drastically increased worldwide. 1n Brazil,
the s e pathogens have been responsible for severe
economicallosses in tomato fields and the production
ha s harnpcr e d sincc 199<1. ln this work, Infected
tomate plants showinq syrnptorns, such as mosalc,
int.crve!n cle ar inq , l(>êJfr.urlin q and growth reductlon
were collected i n tornat o fielels in Anápolls, State of
Coiás. The virus narned GO-ANPL, was IJentified as a
member of the genus [Jegamavirus by PCR reactlon,
using specific prirners to amplify fragments of A and
B components of the virus DNA genome. The host
range was determined bv rnechantcal inoculation and
vector transmission of the virus isolate onto 46 plant
species Ir orn nin~ diff er e nt hotanical families. The GO-
Ar'JPL lsolat e preferentially infected plants of the farnily
Solanaceae as NicoUana be nrtiemteno , Datura
slramonium and Nicandra ptiv selodes . The number
of infecled ple nts VI<1Shigher whp.n ít was inoculatecJ
by the vírus vector, and t he results were distinct from
those oblained for 01 her begornoviruses reported in
Brazil. Viru s infection w a s r o nf lr rn e d by cJot blot
hybridization using specific rnolccutar probcs to t.he
virus. Th e virus wa s cloned and sequenced. Part of
the sequenced q e n o rn e (2.130 nucleotides long)
correspondecJ to the coat protein anel Rep genes and
comprised th e e nt ire intergenic region. Se qur-nce
comparison r cve ale d lhat t hc GO-ANPL Isolale is
distantly related to thc lJegornoviruses found In /vsla,
Furope a n d Af r i r a , a n d It ís r e l a t e d to oh cr
lJegomoviruses rcp or te d in Braz ll. The vlrus Is( late

showed to be more closely related to viruses found in
the State of Minas Gerais (TRMV isolate) and in the
Federal Distrlct (Isolate DF-Br2). The highest
homology (98,2%) was observed wílh the isalate DF-
Br~ arid it rnay represent a new spccíe of the genus
Begamavirus.

Flnancial support: CAPES

\.L 14 MOLECULAR CLONING AND
CHARACTERIZATION OF TOMATO CIILOROTrC
MOTTLE v tn u s (TCMV), A NEW TOMATO-
INFECTING BEGOMOVIRUS.
Andrade , E.C.', Arnbrozevfclus, L.r.', C<1legul'io, R.F.',
Fontes, E,P.B.L a n d Zerbini, F.M.'* ('Dep. de
Fltopatologia, 'Dep. de Bioquímica e Biologia
Molecular, BIOAGRO/UFV, Viçosa, MG). *E-mall:
zerblni@ufv.br

Geminiviruses cornprtse a large group af plant viruses,
which infect a varlety of economlcally irnportant crops.
Thelr gename Is packaged ln twinricd , lco sahe drel
virions as circular, slngle-strandeel DNA. Members of
the Gemlnlviridae family are elivided into four gencra
based on insect vector, host range anel q c no m e
structure. Species of the genus Beqomovirus usunllv
have a bipartite genome co mpo sed of two 2.G kb
cornponents designated DNA-A and DNA-B. The DNA-
A cncodcs for protelns involved in rcplrcatton (Re p
arid Rcn ), gene expresslon (TrAr) and cncnp stdat lon
(CP), whereas the DNA-B encodcs two prot clns (NS
and MP) required for cell-to-cell and systemic
movement of the vtrus. The incidcnce of geminivirus
diseases in Brazil has lncre as e d drarnattcnttv In lhe
last decade. A PCR-based assav was used ta detect
geminiviruses in tomato plants colle ct e d in f\linas
Gerais state. Prellmlnary sequence analvs es of t he
PCR-ampllfied f ra qm e n t s s u ç q e s t e d l h a t a n e w
bcgomovirus, namcd Tomnt o Ci'/0rotic niotue virus
(TCMV), was present In sarnplcs collcctcd at IgiHnpé,
MG. Full-Iength cloning of the ONA-A arid -B was
carried out, and the complete nucleoticle sequence of
the TCMV-lgl Isolate was determlnerl. Sequence
analysis indicated that the TCMV-1g1 DNA-A share s
greater than 80% nucleotide sequence homology with
other begomoviruses, Including viruscs that infect only
legurnlnous crops, such as BGMV anel BDfv1V. The
results indicate that TCMV Is most closely related to
Tometo rugas e mosalc vlrus (TRMV), anothcr tomate-
infecting begomovlrus from Minas Gerais. Scquenccs
of their capsid and Rep prateins are' 97 and 80%
homologous, r e s p e ct lv e t v, w h i c h s u q q c s t s a
recornbinant arigin. 1nfectious clones of TC:HV- Ig 1
were obtained, anel will be u s e d l n
p s eu d o r c c o rnb l n a t l o n a s s a v s lo d e t e r m in c lhe
relationship of this isolate with oí her bcçornovtrus
species, íncluding TRMV, anel other isolates of TCI'1V
from Bahla and Mlntls Ger e is.

Financial support: CAPES, CNPq, PADCT, FAP011G
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