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The nucleotide sequence of the genomic RNA of potato leafroll virus was determined and its genetic organization de-

duced. The RNA is 5882 nucleotides long and contains 6 open reading frames (ORFs) encoding proteins of 70, 70, 56,

28, 23 and 17 kDa. The putative genes for the coat protein (23 kDa) and the RNA-dependent RNA polymerase (70

kDa) were identified by interviral amino acid sequence homologies. For expression of the different ORFs, translational
frameshift and readthrough events are proposed.
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1. INTRODUCTION

Potato leafroll virus (PLRV), a member of the
luteovirus group [1], is a virus of great economic
importance which infects potato plants worldwide
[2]. Luteoviruses have isometric capsids containing
a single-stranded messenger-sense RNA genome
[3—5]. The PLRV RNA contains a genome-linked
protein (VPg) but lacks a polyadenylate sequence
at the 3’-end [6]. Recently, the complete
nucleotide sequences of the genomic RNAs of
barley yellow dwarf virus (BYDV) and beet
western yellow virus (BWYV), two other
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luteoviruses, have been determined [7,8]. So far,
for PLRV cDNA physical maps [9,10] and the se-
quence of the 3’-terminal 141 nucleotides have
been published [10]. Here, we report the complete
nucleotide sequence of the PLRV genomic RNA
with comparisons of its deduced amino acid se-
quences with those of other plant virus proteins.

2. EXPERIMENTAL

2.1. Materials

Enzymes were purchased from Bethesda Research
Laboratories (BRL) and Amersham. Chemicals were obtained
from Sigma and radiochemicals from Amersham. Computer
programs used were from the Genetics Computer Group of the
University of Wisconsin (UWGCG) (Madison, WI).

2.2. Virus and RNA isolation

PLRYV (strain Wageningen) was transmitted using the aphid
Mpyzus persicae and propagated in Physalis floridana plants.
Virus was purified as follows: after thorough homogenization
in PCA buffer (0.18 M phosphate/citric acid buffer, pH 7.0)
containing 10 mM sodium thioglycolate and 10 mM sodium
dithiocarbamate, the extract was treated with
chloroform/butanol (1:1, v/v). The virus was precipitated
from the aqueous phase by addition of 8% (w/v) polyethylene
glycol, resuspended in PCA buffer and recollected by ultracen-
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trifugation. This washing procedure was repeated once. Virus
was further purified on a 5-45% linear sucrose gradient. Viral
RNA was isolated from purified virus by repeated phenol ex-
tractions in the presence of 0.5% SDS. The RNA was ethanol
precipitated and dissolved in sterile water.

2.3. DNA sequence analysis

Overlapping restriction fragments from cDNA clones were
subcloned into M13 tg130/131 vectors [11] and sequenced using
the dideoxy method [12] with fa-3*S)thio-dATP as radioactive
nucleotide.

2.4. RNA sequence analysis
Direct dideoxy sequence determination on genomic RNA was
performed as described [13].

3. RESULTS AND DISCUSSION

The nucleotide sequence of PLRV genomic
RNA was unraveled by sequence determination of
overlapping cDNA clones and by direct sequencing
of the RNA. For first strand ¢cDNA synthesis
reverse transcription on the viral genomic RNA
was initiated by random priming with calf thymus
DNA fragments or by priming with specific syn-
thetic oligonucleotides. To obtain cDNA clones
representing 3’-terminal sequences of the genomic
RNA, a 15-base oligonucleotide complementary to
the extreme 3’-terminus [10] was used. Double-
stranded cDNA was obtained using the RNase H
method [14] and cloned in either pUC19 or Agtl0
vectors. The clones selected from these libraries for
sequence determination spanned approx. 99% of
the viral genome (fig.1A). The 5’'-proximal
nucleotides were elucidated by direct dideoxy se-
quencing on PLRV genomic RNA by extension of
an oligonucleotide complementary to nucleotides
98—115. The sequence could be determined une-
quivocally up to the first base shown in fig.2. The
VPg covalently attached to the 5’-terminal
nucleotide probably obscured two additional bases
from our scrutiny: they were observed as strong
stops in all lanes of the sequence ladder. The total
length of the sequence elucidated is 5882
nucleotides.

The coding regions comprise six large open
reading frames (ORFs) (fig.1) of which the amino
acid sequences are noted above the PLRV genomic
RNA (fig.2). ORF1 starts at the first AUG codon
(position 70), terminates with a UGA stop codon
(position 811) and could encode a product of
28127 Da. ORF1 shows no homology with any of
the different ORFs of BYDV [7], BWYYV [8] or of
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other published plant viruses. The second ORF
overlaps ORF1 by a start at position 203 in a dif-
ferent phase from ORF1 and it stops at the UGA
codon present at position 2120. The putative ORF2
product is of 69 674 Da. It shows homology with
the putative ORF2 product of BWYV (54%,
calculated with the UWGCG program GAP)
(fig.1). PLRV ORF3 is proposed to start at posi-
tion 1540, overlapping the second ORF, and to ter-
minate at the UGA stop codon at position 3388.
ORF3 encodes a protein of 69 622 Da. For BYDV
ORF2 and BWYV ORF3, the evidence suggests
that these ORFs are expressed by translational
frameshift. On the basis of the strong amino acid
sequence homology, we propose that the PLRV
ORF3 is expressed via translational frameshift like
the BYDV and BWYV analogous ORFs. PLRV
ORF3 contains the amino acid sequence motif ---
$/1G---T---N%/1 1837 aa GDD--- which is found
in all RNA-dependent RNA polymerases of RNA
plant viruses sequenced to date [15,16], and
therefore the ORF3 product is the most likely can-
didate to represent the PLRV-encoded RNA-
dependent RNA polymerase. The predicted amino
acid sequence of ORF3 shows considerable
homology with BWYV OQORF3 (70%) and the
putative RNA-dependent RNA polymerase of
southern bean mosaic virus (43%) [17]. Strikingly,
ORF2 of BYDV showed no homology with the
PLRYV ORF3 but, instead, showed homology with
the putative RNA polymerase of CarMV [7]. The
fourth PLRV ORF is separated from ORF3 by a
non-coding region of 197 nucleotides. ORF4 spans
positions 3588-4212 (UAG), hence encoding a
protein of 23233 Da. PLRV ORF4 showed con-
siderable homology with BYDV ORF3 (57%) and
BWYYV ORF4 (72%). Since BYDV ORF3 has been
shown to correspond to the BYDV coat protein
[18], the conclusion seems justified that ORF4 of
both PLRV and BWYYV encodes the respective
viral coat proteins. The strong homology in amino
acid sequences (fig.3) can explain the serological
cross-reactivity between the different luteoviruses.
The fifth ORF (underlying ORF4 from position
3613 to the UGA codon at position 4081) encodes
a protein of 17344 Da which exhibits amino acid
sequence homology to the products of the
analogous ORFs (fig.1) of BWYV (72%) and
BYDYV (57%). For BYDV and BWYYV it has been
proposed that the ORFs, underlying the coat pro-
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Fig.1. (A) Map of cDNA clones used to elucidate the nucleotide sequence of the PRLV RNA (p2, p29, p37, p54 represent pUC19

clones; p14, p123, p136 represent Agt10 clones). (B) Schematic representation of the organization of the PLRV genome and comparison

of the open reading frames (ORFs) in the genomic RNAs of PLRV, BYDV [7] and BWYYV [8]. The size in kDa (K) of the proteins

encoded by each ORF is shown. Similar shading indicates regions of high amino acid sequence homology among the ORFs of the
different viruses. (m) GDD sequence motif found in plant RNA-dependent RNA polymerases (see text).

tein ORF, code for the respective VPgs. However,
the VPg of PLRV has been estimated to have a
molecular mass of 7 kDa only [6], whereas the
coding capacity of ORF5 predicts a protein of
17 kDa. Possibly, this ORF encodes a VPg-
precursor molecule from which, at the onset of
RNA synthesis, the VPg molecule is released, as
has been suggested for CPMV [19]. PLRV ORF6

is contiguous with the putative coat protein cistron
(ORF4), separated only by the amber stop codon
of ORF4. The same situation is observed for ORF5
of BYDV and ORF6 of BWYV, which show
homologies to PLRV ORF6 of 45 and 59%,
respectively. The sequences flanking the amber
stop codons are identical in all three viruses
(CCAAAUAGGUAGAC). Amber stop codons
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CAAMAGAAUACCAGGAGGAAUUGCAGCUUUAGCGCAUAAACUCUACACUCAUUGCARACGUUAUAGCAUA

I YyLTQSGTLLFDQRFKLSKTFILTFUV
UGAUUGUAUUGACCCAGUCUGGAACCUUGCUUUUUGACCAAAGAUUUAAACUCUCARAGUULCUCUUCEY
R
YyVI1IATGFPLLLQQASTLIYGYNHEHQQ
UGUCAUUGCAACAGGUUUUCCUCUUCUCCUGCAGCAAGCGAGCUUAAUUVACGGCUAUAAUCAUGAACAG
FTAYAALFFITFSLCSTAKEARGTFUQ
1 YRICRSFLYTLPLLNCKRGRTIST
AUUUACCGCAUAUGCCGCUCUUUUCUUUAUAUUCUCCCUUUGCUCAACUGCAAAAGAGGCAGGAUUUCAA
HPAFNFRGE S THMSALSGDY SSAAPT
$ 6 LGLPRHLMNYECLEMNGLLTCGTH
CAUCCGGCCUUCAACUUCCRAGGCACCUCCACUAUGAGUGCCUUGAGUGGGGAUUACUCUGCGGCACCCA
LY K S ¥ A PSS LN TTaQPPPLLT
PATQIVGPT IV IKL DPTT AARAY
CCCCGCUAUACAAAUCGUGGGCCCUACCAUCGUCAUUAAACUUGACGACCCAACCACCGCCGCUGCUVAC
DRSYVYELVQALTILIS M RLDCAQTUVEGE
RS ELLRY SSSSYTQNAAGLSNGWG
AGAUCGGAGCUACUACGAGUUAGUUCAAGCUCUUAVAUCCAAAAUGCGGCUGGAUUGUCAAACGRUUGEE
DMT MWRHLSEMLEFASNNSYKEVSLK
HDMEAFVRNAICLLELRERSTIEIPAQQ
GACAUGACAUGGAGGCAUUUGUCAGARUGCUAUUUGCCUCCUGGAACUCCGUGAAAGAAGUAUCCCUCA
AAS VT LWAILTIILISIMWFGLYMWMTLARL
$ GLRDLMGNHQHILVYRSLLDACKUVY
AAGCGGCCUCCGUGACCUUAUGGGCAAUCAUCAGCAUUUGGUUCGGUCUCUAUUGBACGCUUGCAAGGUY
11T LW TFSITEALCLILLGCIITS
DHFVYPLDFQHRSLMLNTFARLYHNSI QL
GAUCACUUUGUUCCUCUGGACUUUCAGCAUAGAAGCCLUUAUGCUUAAUUUUGCUCGGUUGUAUAACCAGC
LT YKGALSLSEHLPYFLFMNSPLKI
DLQGRAKSFRALTGFPVYV?PSED
UUGAUCUACAAGGGC GCGCUAAGUCUUUCAGAGCACUUACCGGUUUUCCUGUUUAUGUCCCCUCUGAAGA
l W RAAFSKRNYZKH E K AV EGYKGF
LEGS FLQKTETLAQ
UUAUUUGGAGGGCAGCUUUCUCCAAAAGGAAUUACAAGAAUGAGAAGGCUGUGGAAGGAUACAAAGGGUU
S VP QKPPKSAVIELQHERSGSHLGEG
UUCGGUUCCACAAAAACCGCCAAAGUCUGCCGUAAUUGAACUACAACAUGAAAACGGCAGCCAUCUCGGG
YANCIRLYSGENALYTATEHTCLTESGA
UACGCGAACUGCAULICGCUUAUACAGUGGAGAGAACGCCUUGGUGACAGCUGAACACUGUCUAGAAGGCG
FATSLKTGNRTIPMNSTFFPIFKSA
CUUUCGCAACGUCGUUGAAAACUGGAAACAGGAUUCCGAUGUCGACULUCUUUCCCAUUUUCAARAAGUGC

R &¥DI ST LV GPPNMNETGLLSVKSGAH
CCGUAAUGAUAUCUCCAUACUAGUAGGUCCACCCAACUGGGAAGGUCUACUAUCAGUCARAGGAGCUCAY
FITADKTIGK® G®PASFYTLEIKTEGTEHWHMNTEC
UUCAUCACAGCUGACAAAAUCGGCAAAGGUCCUGCCUCUUUCUACACUCUUGAGAAAGGGGAGUGGAUGY

HS AT I10GAMHHNOQFVSYLCNTGPGY
GCCAUAGUGCEACCAUAGAUGGAGCCCAUCACCAGUUCGUGUCUGUUUUAUGCAACACUGGACCCGGAUA

S 6T G6GF WSSKNLLGVLKGTFPLETEETE
UUCCGGAACAGGGUUVUGGUCUUCAAAGAAUCUGCUUGGUGUGCUUAAAGGCUUCCCACUGGAAGAGGAG
CNYNVYMSVYVIPSITPGITSPNYVFES
UGUAACUACAAUGUUAUGUCUGUUAVACCCUCGAUCCCAGGAAUCACUUCCCCAAAUVAUGUGUUUGAGY

TAVKGRYFSDETVKELEREASTEA
CGACCGCCGUAAAAGGCCGCGUCUUCUCGGAUGAAACUGUGAAAGAACUAGAGCGGEAAGCAUCCGAAGC

VKKLARTFIKSLTGKN NWWANDYDSDE
CGUCAAGAAGCUYGCCAGAUUUARAUCACUUACCGGCAAGAACUGGGCUAAUGAUUAUGACUCCGAUGAG
DYGLEXTEAATHNATPA K TAQTNSAE

LRS6ERGCHNEKCARRTENTCL N K L R
GAUUACGGUCUGGAGAAAGAGGCUGCAACAAAUGCGCCCGCAGAGAAAACUGCUCAAACAAACUCAGCAG
K TAPSTSAEKTAPTNKPLWMNGR RAA

EDCSINFSRENTCSNKOQAFKMNASSGEG
AGAAGACUGCUCCAUCAACUUCAGCAGAGAAAACUGCUCCAACAAACAAGC CULUAAAUGGGCGAGLGGC

PPAKTNGNKNSDIPDAATILS P M DK
TARQNKRQLRHPRRRYKRTTNGAI QN
ACCGCCCGCCAAAACAAACGGCAACUCCEACAUCCCCGACECCGCUAUAAGCGCACCACCAAUGGACAAA
MV EQIITA VGGRINKLSETIETEKTIUVS

T HHSY GGEN QSLGDRSGETDSE
AUGGUCGAACAGAUCAUCACAGCUAUGGUGGGGAGAAUCAAUCUCUCGGAGAUAGAGGAGAAGAUAGUGA
S Q L Q KPKQNKRGEGRR G G K N K

Q GV S E P EAQTKQTRKT REEQ

GCAGGGUGUCUCAGAAAGCCCUGCAGAAGCCCAAACAAAACAAACGCGGAAGACGUGGAGGGAAGAACAA
NLPPTSTAQSI

AKQFTSYFDATIYK®®GATQ QE 6 C P PG
GCAAAACAAUUUACCUCCUACUUCGACGCAAUCUAVAAGUGGGGCGCCCAAGAAGAAGGCUGUCCCCCAG
ASGSAGISPATTTPAPKEHZK S 6 6 K

FRKCGNTIPGYYHPRT G ET KW G QO

GCUUCAGGAAGUGCGGGAAVAUCCCCGGCUACUACCACCCCCGCACCAAAGGAGAAACCAAGUGGGGGCA

S GAPKKKA AWV
E
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S AKF I PSW Qo AGQK®PODL
KLCQVHPELADKTA G WP KAGEF
AAAACUCUGCCAAGUUCAUCCCGAGCUGGCGGAVAAAACAGCAGGAUUCGGCUGGCCAAAAGCCRGAUUU

KLNSKHA?™
EAELQSLNLOQAARMWLGOGRAESATIFP
GAAGCUGAACUCCAAAGCCUGAAUCUACAGGCUGCCAGGUGECUCCAACGCGCGGAGUCEGLCACUAUCT

G AEARKRYIEKTVYEAYRNKNCITNA
CUGGCGCAGAAGCAAGAAAGCGCGUGAUUGAGAAAACAGUGGAGGC AVACAGAAAUUGUAUAACUAACGC

PLCSLKSKLDWAGFQQDTIREA AVDQQ
CCCACUGUGCUCCCUYUARAUCCAAACUGGAUUGGGCUGGCUVUCAACAAGAUAUCCGUGAAGCAGUCCAG
SLELDAGYGIPYTAYGLPTHRGUWYV
UCCCUUGAGCUAGACGCUGGUGUAGGCAUUCCCUAUAUCGCGUAUGGCCUCCCCACACACCGAGGAUGGE

EDHKLLPVYLTQLTFDRLTI QEKMSTEA
UUGAGGACCAUAAGCUUCUCCCAGUGCUCACUCAGCUGACCUUUGACCGACUACAGAAGAUGUCAGAGGE

LCD Pl

S FE LV QE
UGGUUCAAGA U

M S A EE L FV
CAGC JAUGAGCGCAGAA UAUUUGUC

K6 EPHKQSKLDEGRYRLIMNSY S LV
AAAGGAGAGCCCCACAAACAGAGCAAACUCGAUGAAGGCCGCUACCGCCUCAUCAUGUCUGUUUCCULGE
DQLVARYLFQNOQNKRETILISTLUMNWRSY
UGGAUCAACUGGUAGCCCGREUUCUGUUCCAAAAUCAGAACAAAAGGGAAAUUUCCCUGUGGAGGUCUGU
PSKPGFG&ELSTDTQTAETFLET CTLRQ QEK
GCCUUCCAAACCCGGUUUUGGCCUUUCAACUGACACUCAAACUGLUGAAULCUUGGAGUGUCUUCARAAG
VS G6GAPSVETELCANHKEKEHTRPTITIDCS
GUYGUCUGGAGCGCCAUCUGUGGAAGAAUUGUGUGCAAAUCACAAGGAGCACACGLGCCCAACCGACUGUU
G F D WS VAYWMLEDODMKEVYRNRLTIEF
CCGGUUNCGACUGGUCAGUCGCEUAUUGGAUGCUGGAGGAUGAUAUGGAGGUGAGAAAUCGCCUGACAUU
NNTQLTERLRAAMNWNLEKTCIGNSVLC
UAAUAACACCCAGCUCACCGAGCGCCUUCGGGCUGCCUGGUUGAAGUGCAUAGGAAACUCCGUCCUAUGE
LSDGTLLAGQT VPGV QKSGESYNTSS
CUGUCCGAUGGCACUUUACUUGCCCAAACUGUUCCCGGUGUGCAAAAGAGCGGAAGUUACAAUACAAGUU
S NSRIRYMAAYHCGADONAMAMGEGDED
CUUCCAACUCUAGAAUCCGGGUUAUGGCUGCCUAUCACUGUGGCGCCGACUGGGCAAVGGCCAUGGGGGA
DALEAPNSEDLEEYKTLGFKVYEVGSG
CGAUGCUCUCGAAGCCCCCAACUCCGAUCUAGAGGAGUAUAAAACACUAGGUULCAAAGUCGAGGUAGGU
RELETFCSHIFRNPTLAVYPVKNKTNIKHM
CGAGAACUCGAAUUCUGUUCACACAUCUUCAGAAAUCCGACCCUCGCCRUUCCGGUCAACACCAACAARA
LYK LIHGYNPECGNPEVIQNYLA
UGCUUUACAAGUUGAUCCAUGGUUAUAAUCCGRAAUGUGGCAAUCCAGAAGUGAUUCAAAACUAUCYGGC
A Y FSVYLGELRHDRETLVAKILHOQUWWL
UGCAGUUUUCUCUGUGCUGCAGGAACUCCGACALGAUCGUGAGCUCGUUGCCAAGCUCCACCAGUGEUUG

VPSATTKEH®*
GUUCCGAGUGCCACCACAAAAGAACACUGAAGGAGCUCACUAAAACUAGCCAAGCAUACGCGAGUUGCAA
GCAUUGGAAGUUCAAGCCUCGUUACAUCAACCRGAUAAAAUAGAUUUUAAAUUCUVAGCGGGAULUGCUU

UAGGAUUCUCAUCCGCAAUCCCAUUUUCAGUAGECGGUUUAUAUUUAGUUUACCUAAAGAUUUCCUCCCA
M $TVYVKGNVYNGGYQDQ PR

M S MAVYNNRQ QTE
CGUGCGAUCAAUUGUUAAUGAGUACGGUCGUGGUUAAAGGAAAUGUCAAUGGCGGUGUACAACAACCARG

RRRRDQS L R R A RY QP VVMYTAP
EGNPFAGALTETFSQWLWSRPIL

AAGGCGAAGAAGGCAAUCCCUUCGCAGGCGCGCUAACAGAGUUCAGCCAGUGGUUAUGGUCACEGLLCCY
€ QP RR R G RS RRT P R G
G NP GAEDAETETEAIAAQE E
GGGCAACCCAGGCGCCGAAGACGCAGAAGAGGAGGCAAUCGCCGCUCAAGAAGAACUGGAGUUCCCCGAG

RGSSETFVYFTKDNLMGNSTQGSTF FT
DEAQARHSCLQRTTSWVWATPKET/V
GACGAGGCUCAAGCGAGACAUUCGUGUUUACAAAGGACAACCUCAUGGGCAACUCCCAAGGAAGUUUCAC
F 6P SLSDCPAFKDGILKAYHETYEK

S 6 RYYQTVRHSRMEYSRPTMSIR
CUUCGGGCCGAGUCUAUCAGACUGUCCGGCAUUCAAGGAUGEAAUACUCAAGGRCCUACCAUGAGUAUAAG
I T s 1LL FVYVSEASSTSSGESTAYEL
S QASY FSSSARPLPPPPVPSLHS
AUCACAAGCAUCUUACUUCAGUUCGUCAGCGAGGCCUCUUCCACCUCCUCCGGUUCCAUCGCUVAUGAGY

0 PHCXVY SSLQSYVNQGFOQTIPOQE
¥ T PIAKYHZPS S S F L AP
UGGACCCCCAUUGCAAAGUAUCAUCCCUCCAGUCCUACGUCAACCAGUUCCAAAUUCCUCAGGGCGGCGE
KT Y Q R M 1 NGV EWHDSSEDGQGCR RI

K L I KRG *
CAAAACUUAUCAAGCGCGGAUGAUAAACGGGGUAGAAUGGCACGAUUCUUCUGAGGAUCAGUGCCGGAUA
LW KGNGKSSDTAGSFRVYVTIRVALDAQ
CUGUGGAAAGGAAAUGGAAAAUCUUCAGAUACCGCAGGAUCCUYCAGAGUCACCAUCAGGGUGGCUUUGC

NPK®*YVDSGPEPGPSPQPTPTPTEP
AAAACCCCAAAUAGGUAGACUCCGGACCAGAGCCUGGUCCAAGCCCACAACCAACACCCACUCCAACUCC

Q K HERFIAYVGI!IPMLTIQARESTEO
CCAGAAGCACGAGCGAUUUAUUGCUUAUGUUGGCAUACCUAUGCUAACCAUUCAGGCCAGGGAGAGCGAC
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D Q1 11LG6SLGSQRMKYTITEDENIQNKNYT PPPRHPPEPRYSGNSRTVYTDFSPK

4341  GACCAAAUCAUAUUGGGUUCCUUAGGGAGCCAAAGGAUGAAAUAUAUAGAGGACGAGAACCAGAACUAUA 5181 CCUCCACCAAGGCACCCACCUGAACCUAGAGUUUCCGGCAAUUCAAGAACUGUUACUGACUUUUCUCCEA
NV SSEYYS QS SMHMQAVPMYYFNVEP ADLLENWDAKHTFDPGYSKETDVAA

4411  CAAAUGUUAGUUCUGAGUAUUACUCUCAAUCGAGCAUGCAAGCCGUCCCUAUGUAUUACUUCAAUGUCCC 5251 AAGCCGAUCUAUUGGAGAAUUGGGAUGCCAAACACUUCGACCCUGGUUAUUCCAAAGAAGAUGUCGCUGC
KGQWSVYDISCEGYQPTSSTSDPNKN AT11AHRHGSI1QDGRSMLUIEKRETEHNVY

4481 GAAAGGGCAAUGGUCAGUCGACAUCAGCUGCGAAGGGUAUCAACCCACUAGCAGCACCUCGGAUCCAAAC §321 UGCUACUAUUAUAGCGCACGGCAGUAUUCAAGAUGGGCEAAGUAUGUUAGAGAAGAGAGAGEAAAAUGUC

RGRSDGMIAYSNADSTDYMWNNYGEATD KNKTSSMWKPPLPKAY SPAITIAKLTA RS

4551 CGGGGUAGGAGUGACGGGAUGAUCGCGUAUUCAAACGCGGAUUCCGAIUAUUGGAAUGUUGGUGAAGCGG 5381  AAGAACAAAACCUCCUCCUGGAAGCCCCCGUUACCUAAAGCGGUGAGCCCAGCCAUAGCCAAAUUGEGCY
6 VKISKLRNDNTYRQGHPETLETIN I'RKSQPLEGGTLKKDATDGVSSI

4621 AUGGUGUAAAAAUUUCGAAGCUACGCAACGAUAACACCUACCGCCAAGGUCACCCAGAACUUGAAAUUAA 5461 CGAUUCGCAAAUCCCAACCCCUCGAGGGAGGEACCCUUAAGAAAGACGCCACUGAUGGUGUCUCAUCUAY
S CHFREGR QLLERDATTISFHVYEATP GSG6GS5SLTGGTLKRKETTIEERLLGOGT

4691 CUCGUGUCAUUUUCGCGAGGGCCAACUCCUUGAACGGGACGCUACAAUUAGCUUCCACGUUGAAGCGCCY 5531 UGGCAGUGGUUCUCUAACAGGUGGCACGCUVAAGAGGAAGGAAACUAUCGAAGAGCGUUUACUGCAGACC

TDGRFFLVYGPATQKTAKYNYTTISY LTTEQRLMNYENLEKKTNPLAATAIQUWL

4761 ACUGAUGGGCGAUUCUUUCUCGUUGGUCCCGCUAUCCAGAARACCGCAAAGUAUAACUAUACUAUCUCAY §601  UUAACAACUGAACAAAGGCUGUGGUACGAGAAUUUGAAGAAAACUAACCCUUUAGCUGCUACCCAAUGGC
GO WTODRDMELGLITVYVLDEHLEST G FEYQPPPQVYDRNLAERKTPTFTG GQGREK®*

4831 ACGGUGACUGGACGGACCGAGACAUGGAACUGGGGCUGAUCACCGUGGUGCUUGAUGAACAULUAGAAGG 5671 UGUUUGAAVAUCAGCCACCUCCCCAAGUGGAUAGAAACUUAGCUGAAAAGCCAUUCCAAGGGAGGAAAUG

5741  AGUCGACUCACGACUUARAACUGAGUGUCCGCCGGACAUUAAGCGRAACGAAAGCCGAAAGGUGAUUAGG
5811  CUCUCAACGCCUGCUAGAGACCGUCGAAAGACGCGACUGUGUACCCAGGAUCCUCUUACAGGEUUGUGUA
PEGKPVYGMNKPRDETPIGQTQERGQEPD

4971 CCGGAAGGAARACCGGUUGGAAAUAAACCAAGGGACGAAACCCCGAUACAAACGCAGGAAAGACAACCUG 5881 GU 5882
Fig.2. The nucleotide sequence of PLRV RNA. The deduced

LEFG6ANSDSTYDATYDGTOSY PRI amino acid sequences of long ope.n reading frames are depicted
5111 AUUGGAGUUCGGGGCAAAUUCAGAUAGUACCUACGAUGCUACAGUCGAUGGUACAGACUGGCCCAGAAUL over the nucleot[de sequence.
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QTP SDOVSDAGSVYNSGGSTESTLTQ
5041 AUCAAACUCCGUCUGACGACGUAUCCGAUGCUGGUUCGGUARACAGCGGCGRCUCAACUGAGUCGCUGCA

BYDV CP 1

e =]

BYDV CP BGPRRR[NGIRRKGRGGIAHF-----VFRPT N KA
PLRV CP - =|QIPIR RRRRR|~ ~[R G G N R{R S|R|R G|V|PIR G[R N L|M|G
BWYV CP ETQRRF;IRRRR--RGNNRTG - V PT|R G|A N AlG
BYDV CP NSSGAIKFGPSLSISJCPAILSDGILKI_SJYHRYKITSIRVEF—LKAS A
PLRV CP NS@GISFTFGPSLSDCPAFKDGILKAYHEYKITSILLE‘FVSEAS
BWYV CP ;13SGAITFGPSLSDCPAFSNIG’MILKAYHEYKI,SHVILEFVSEAS
BYDV CP L D|T A|C K T S[ETASKTFRSITH
PLRV CP LDPHCK Q PQG AIKT(Y Q R M-
BWYV CP LDPHCK G T@P KRA T s -
BYDV CP SVSLMTAEARA|IN WMILYKIAINGTTTIDTAGIQ'F'Il(*
PLRV CP - === === <IIN s RILEKGNGKSSDTAGSFRV
BWYV CP - = %= e =-=--IN EDQFRILYKGNGSSSI-I|AGSFRI
BYDV CP

PLRV CP RVALQ|NPK|*

BWYV CP KCQFH|NPK»

Fig.3. Amino acid sequence comparison between the coat protein molecules of BYDV, PLRV and BWYV. Direct amino acid
homologies are boxed.
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are renowned for their leakiness [20]. Moreover,
for BWYV, evidence was presented that read-
through of ORF4/6 occurs [8]. Therefore, it seems
likely that ORF6 is expressed via translational
readthrough, which would result in a fusion pro-
duct of 79709 Da. ORF6 itself has a coding capaci-
ty for a protein of 56476 Da. The ORF6 stop
codon UGA is located at position 5739.

The non-coding sequences of PLRYV consist of
406 nucleotides, being 6.9% of the sequence. The
minus strand does not encode ORFs of con-
siderable length.

The PLRV genome as determined is 5882
nucleotides in length, whereas both BYDV (5677
nucleotides) and BWYV (5641 nucleotides) are
smaller. The genomic organization of PLRV ap-
pears to be similar to that of BWYV and to a lesser
extent to that of BYDV (fig.1B). Considering the
homology between the different luteoviruses it
seems that PLRYV is more closely related to BWYV
than to BYDV. It is suggested that BYDV and
BWYYV might be considered as distinct subtypes of
the luteovirus group. In view of the homologies
observed between the ORFs of PLRV and BWYV,
PLRY appears to be part of the BWYV subgroup.
However, differences between PLRV and BWYV,
e.g. the nonhomologous ORF1s, make PLRV and
BWYYV distinctly different members.
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