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The coat protein (CP) gene of the Skierniewice isolate of plum pox virus (PPV-5) has
been amplified using the reverse transcription — polymerase chain reaction
(RT-PCR), cloned and sequenced. The nucleotide sequence of the gene and the
deduced amino-acid sequence of PPV-S CP were compared with those of other PPV
strains. The nucleotide sequence showed very high homology to most of the published
sequences. The motif: Asp-Ala-Gly (DAG), important for the aphid transmissibility,
was present in the amino-acid sequence. Our isolate did not react in ELISA with
monoclonal antibodies MAbO6 supposed to be specific for PPV-D.

The plum pox virus (PPVYH [1, 2], belonging
to a large potyvirus group of plant viruses [3]
(for review of potyvirus molecular biology see
[4, 5]), is responsible for a severe disease (shar-
ka) of plums, peaches and apricots. Its occur-
rence has been reported from many European
countries as well as from Egypt [6]. In Poland
it was first reported by Szczygiet [7] on plum.
The presence of PPV in peaches and apricots,
as well as the susceptibility of particular plum
and peach cultivars to PPV were reported by
Zawadzka [8] and Zawadzka & Malinowski
[9]. Since PPV causes heavy losses in orchards,
there is a great demand both for the methods of
sensitive and reliable detection of infection and
for obtaining virus resistant or tolerant culti-
vars producing high quality fruit. Unfortunate-
ly, conventional methods of breeding have so

far failed to produce such cultivars. In the last
years many reports on induction of the resist-
ance to plant viruses in transgenic plants ex-
pressing viral coat proteins, have been publi-
shed [10-12]. The initial step in construction of
such plants is the isolation of the viral coat
protein gene.

Particles of PPV contain plus-sense ssRNA of
about 10 kb [13] coding for the polyprotein of
M; 354000. One of the cleavage products of this
large protein is the coat protein (CP) gene of M
366000 [14]. The CP coding sequence is located
at the 3’ end of its precursor gene.

The aim of our study was the construction of
plums expressing the PPV CP gene, thus pre-
paring a molecular probe for detection of PPV
in plants, as well as a comparison of the Skier-
niewice isolate of PPV (PPV-S) with the PPV
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strains from other countries. In this paper we
describe the isolation, cloning and sequencing
of CP gene of PPV-S. We also discuss possible
application of the restriction fragment length
polymorphism (RFLP) for characterisation of
the PPV strains.

MATERIALS AND METHODS

PPV isolation and purification. The plum
pox virus (PPV-5) was isolated from the plum
Dabrowicka Prune grown near Skierniewice
(central part of Poland). The culture of the virus
was obtained by making repeated inoculations
from single local lesions developed in Chenopo-
dium foetidum. PPV was then propagated in pea.
Virus particles were purified as follows. In-
fected pea leaves were homogenised in a mix-
ture of 0.1 M Tris/thioglycolate buffer, pH 8.6,
chloroform and carbon tetrachloride (100 g of
leaves : 200 ml of buffer : 60 ml of CHCl3: 60 ml
CClg). The homogenate was centrifuged in
glass tubes for 25 min at 3200 r.p.m. and the
aqueous phase was collected and clarified (10
minat 10000 r.p.m.). Virus was precipitated by
the addition of polyethylene glycol (PEG) 6000
and sodium chloride (4 g PEG 6000, 1.75 g
NaCl/100 ml) followed by centrifugation (10
min at 10000 r.p.m.). Pellet was resuspended in
0.05 M borate buffer, pH 8.2, overnight. This
mixture was clarified (10 min at 10000 r.p.m.)
and virus was concentrated by centrifugation
(60 min at 39000 r.p.m.). After the clarification
in Eppendorf tubes (3 min at 12000 r.p.m.) the
crude preparation was layered over 10%-40%
sucrose density gradient and centrifuged in
SW28 rotor at 27000 r.p.m. for 180 min. The
fraction containing virus particles was diluted
at least 3-fold with the borate buffer and cen-
trifuged (45000 r.p.m. for 60 min). The final
pellet was resuspended in borate buffer. Con-
centration of PPV particles in the solution was
calculated from the UV absorption value at 260
nm, assuming that 0.1% solution of the virus
gives A260 = 3.0 [15]. If the preparation was not
used immediately, it was mixed with glycerol
(1:1) and stored at —20°C.

Estimation of serotype. Serolyping of our
isolate was made using the monoclonal anti-
bodies MAbBOS5 and MADO6 [16, 17] and positive
controls PPV-W and PPV-A kindly given to us
by Dr. Navratil. PPV-W and PPV-A represent

serotype PPV-D and PPV-M [18], respectively.
MADOS5 reacts with PPV of both serotypes PPV-
D and PPV-M. MADBO6 reacts with PPV-D but
does not recognise PPV-M. DAS-ELISA tests
were carried out according to a standard pro-
cedure [19].

RNA extraction from virus particles. Purified
virus particles (about 1 pg) were suspended in
proteinase K solution (0.1 M Tris/Cl, pH 7.4, 50
mM NaCl, 10 mM EDTA, 0.2% (w/v) SDS, 200
pg/ml proteinase K), incubated for 2 hat 37°C,
shaken for 10 min with the equal volume of
phenol-chloroform mixture (500 g of phenol,
0.5 g 8-hydroxyquinolinone, 150 ml water
mixed 1:1 with chloroform) and centrifuged for
10 min at 4°C. The aqueous phase was reex-
tracted with the same mixture until no more
protein appeared at the interphase, then twice
with chloroform, and RINA was precigitated
overnight with 2.5 vol. of ethanol at -20"C.

Primers for reverse transcription and PCR.
The following oligodeoxyribonucleotides were
designed as the primers on the basis of two
published PPV CP gene sequences [20, 21]:
primer PPVCF1 : 5' GAGATAT-
GGATCCctaCTACACTCCCCTCACAC 37
primer PPVCPZ : 5' GTGAATA-
GGATCCatgGCTGACGAAAGAGAAGAC 37

The last 17 nucleotides of PPVCP1 (under-
lined) are complementary to the 3’ end of the
fragment of viral RN A coding for PPV pelypro-
tein. Upstream to this sequence PPVCP1 con-
tains an extra termination codon (cta) and
restriction site (bold type) for BamHI followed
by 7 nucleotides which make possible recogni-
tion oftherestriction siteby the enzyme. Primer
PPVCP2 consists of a 18-nucleotide segment
(underlined) corresponding to the 5" end of the
PPV RNA region coding for viral CP. Upstream
to this segment PPVCP2 contains an initiation
codon (atg), BamHI restriction site (bold type)
and extra 7 nucleotides.

Reverse transcription and PCR. RT-PCR was
performed using an RNA PCR kit purchased
from Perkin-Elmer Cetus. For reverse tran-
scription about 0.1 ug of PPV-RNA was used.
The reaction was run in a buffer containing 10
mM Tris/HCl, pH 83, 50 mM KCl, 4 mM
MgClz, 1 mM each of dNTP, 20 U RNase inhibi-
tor,0.75 uM PPVCP1 primerand 50 U M-MuLV
reverse transcriptase. Final volume of the mix-
ture was 20 1. The reaction mixture was incu-
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bated at 42°C for 45 min followed by 10 min at
95°C and 5 min at 5°C. During incubation each
sample was covered with 50 ul of mineral oil.
After reverse transcription the sample was ex-
tracted with chloroform and transferred to a
new tube for PCR. To the mixture were added:
8 ul of 100 mM Tris/HCl buffer, pH 8.3, 4 ul of
25 mM MgClz, 1 pl of 15 pM PPVCP2 primer, 5
U of AmpliTaq DNA polymerase (Perkin-
Elmer Cetus) and water up to 100 pl. The sam-
ples were then covered with mineral ofl and
incubated under the following conditions:

95°C for2  min

2 cycles 50°C forl  min

72°C for 5 min

95°C for15 min

23 cycles 63°C forl min
72°C for 5 min

95°C for1.5 min

1 cycle 63°C forl  min

72°C for10  min

Cloning and sequencing of the PCR product.
PCR product, extracted with chloroform, pre-
cipitated with ethanol and purified by Sea
Plaque GTG agarose gel electrophoresis, was
digested with BamHI (Promega). The digested
product was purified by gel electrophoresis
and ligated to 50 ng of pBluescript Il K5+ in the
BamHI site as described in [22]. The E. coli
DH50F cells were then transformed with the
recombinant plasmid using the rubidium pro-
cedure [23]. Four clones were selected for se-

0,9']

0.8+
0.7+

0.61

A405

0.51
0.4+
0.3
0.2

0.1
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PPV-S PPV-W

quencing of the PCR product and the recombi-
nant plasmids isolated by the alkaline method
[24] and purified by two-step CsCl gradient
centrifugation [25]. The purified plasmids were
used for sequencing either directly or after sub-
cloning.

Sequencing of the recombinant plasmids
(containing either the whole PCR product orits
fragments) was perfurmed by the dideoxy
method [26] using [{x— 2PIdATP, 3000 Ci/
/mmol (Amersham)and Taqg DN A polymerase
(Promega) under conditions recommended by
the supplier of the enzyme.

RESULTS AND DISCUSSION

The results of ELISA (Fig. 1) clearly indicate
that our PPV-S isolate reacted with the mono-
clonal antibody MADBO5 but was not recognised
by the MAbO6 reacting with PPV-D. This means
that PPV-5 is different serologically from PPV-
D. However, its similarity to PPV-M has not
been checked with PPV-M specific antibodies.

Primers for the RT-PCR were constructed on
the basis of the published sequences of the coat
protein genes of PPV-Rankovicand PPV-D [20,
21]. If the sequence of the CP gene of PPV-5
strain does notdiffer much from the previously
known ones, the primers should enable us to
amplify the region of 993 nucleotides of the
PPV coding for 330 amino acids of the PPV CP.
Gel electrophoresis of the PCR product (not
shown) yielded only one band of the expected
length. The product was cloned and its se-

)

Mab 05

Mab 06

HBHI“‘I';I' sample

Fig. 1. The ELISA reaction of PPV-S with the monoclonal antibodies MAbO5 and MAbO6.
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Table 1

Nucleotide sequence of the coat protein gene of PPV-5 and its comparison with CP genes of other PPV

strains.

Complete sequence is shown for the PPV-5 isolate; for CP genes of other strains only differences are shown by letters,
and identical nucleotides are marked with dots. Dashes denote deletions (FPV-MAT). Two 3-nuclectide long

additions in the PPV-El Amar strain are indicated with arrow heads.

Huclecotide sequunce of CF gune

o —————— e e - -

PFV-strain

A (PFV-B)
B: (PPV=-R)
C: (FPV-D)
D: {FPV-HAT)
E: (PPV-F8)
F: (PPV-08)
G: (El Amar)

A (FPV-B)
B: (PPV-R)
C: (PPV-D)
D: (PPV=-HAT)
E: (PPV-PB)
F: (PPV-o8)
G: (EL Amar)

A: (PPV-5)
B: (FPV-R)
C: (PPV-D)
D: (PPV-HAT)
E: (PPV-PB)
F: (FFV-o8)
G: {El Amar)

A: (PPV-8)
B: (FPV-R)
C: {(FFV-D)
D (PPV-HAT)
E: (FPV-PB)
F: (FPV-0B8)
G: (ElL Amar)

A: (PPV-B)
B: (PPV-R)
c: (FPV-D)

A: (PPV-B)
B: (PPV-R)
C: (FFV-D)
D: (FFV-HAT)
E: (PPV-PE)
F: (PPV-08)
G: (EL Amar)

A: (FPV-8)
B: (PPV-R)
Ci (PPV-D)
D: {(PPV-HAT)
E: (PPV-PB)
F: (PPV-08)
G: (El Amar)

A: (PPV-8)
B: (FPV-R)
C: (FPV-D)
D: (PFV-HAT)
E: (FPV-PB)
F: (PP -08)
G: (El Amar)
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A: (PPV-8) TGGTGCATAG AGAATGGAAC ATCOCCGAAT ATCAATGGAA TGTGGGTGAT GATGGATGGG
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A: {PPV-8) GAARCACAAG TGGAGTATCC AATAMAGGCA TTGTTGGATC ATGCGAAACC CACTTTTAGA
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c: (FPV-D) R Bianin snwsvees T T T . e
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A: (PFV-B) CAAATTATGG CACATTTCAG TAACGTGGCT GAAGCGTATA TTGAAAAMCG AAATTATGAA
Bi(PPV-RY  -vvvvunres sisasns T T W W St e -
C:{(PPV=D) .G....G... -..G...u.s CG...... i B.8 Ciiiiiaas PR c.
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IR L TR e i A g A i L e GRS D e SRS S S
CrfDIV-DF  wurnssssas wompassere pmmsaas e asas o momen ) e AT B
Di(PPV-MAT) c.ccvcnnne sasmasssss sossssns o e S e R A
B GEBVRIEY oo vt ivmn oo e oo gl e e P . IR N
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(T B T e e SR e e U R ———
790 800 810 820 830 840
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Ci(FPV-D) . .iceeenmne sassasisas R L oo L W -1 S G g o S
D: (PPV-HAT) .. ... e A Ty -~ e
E:(PPV-FPB) ..C.vuvvni srsonsmsss smsnnsnnsn B, R R O O DR
F:(PFV-0B) ..C...... T I - I .
G:(BlL Mmar)..C.....cc cssccss Sk i R O T T @eaTiuses A e T
850 860 870 880 B90 $00
A: (PPV-B) ATCCAGATGA AGGCAGCAGC ATTGAGAAAT GCTCAAAATC GTTTATTTGG CTTGGATGGA
BrfBIUSD) i sy S s R e W D o
CITPEVEDY | oenevisrs wemimsrns o oneaises s Raae R B L R e R S
D: (PFPV-HAT) ..... S . L
E:(PPV-PB) ..A.uvirer sroussnnns snascnsras e ere A T
F(PPV=08) ..A..cuiis anienianis saasians v Rl e e e R
G: (Bl Amar)..A....... Y T — T ——
910 920 930 S40 950 960
A: (PFV-8) AMGTCGGAA CACAAGAAGA GGACACAGAG AGACACACCG CTGGTGATGT TAATCGCAAC
Bt TIV=R | convivs o s maes S ah . aa0ys oo e e e e 3 e E D e
CLERIVLDY i v e e R el e G e e e I
D2{PPV=HAT) . cscovatss srasrenssis simsssmsas sdsaseaiis SBbasaasas sdadaassan
E:(FPV-PB) .......... e S Ta e A e il Ty i e e
F:(PPV-0B) .....covee sessovasrs sos e iimis Pl e [ R
B: (Bl AmRr) .. T . Tevce aosiiaiine saiansnnin dalliieyn s SRR e R
870 seo 950
A: (PPY-8) ATGCACAACC TCCTCGGTGT GAGGGGAGTG TAG
BU(PPV-R)  ovvvvnnnns mnmanannns ssmssnnnns .
C:(PPV-D} ....... L i e e D e e i
Di{PPV-HAT) . .vovvvnns cronrrns | T, p
EUIDDVSTEY Govcinasis sneuniares pacii s :
F:(PPV-08) ..oouviven vocmranens T L P
G:(Bl AmAY) ....-Ticuis cvsssnns Wi, e aee ware wa .

A: (PFPV-8) - Skierniewics isolate of PPV,
C: (PPVW-D) - PPV-D strain [21],
F: (PPV-oB8) [32], G:(El Amar)

B: {FPV-R} - Rankovic strain
D: (PPV-HAT) - PPFV-HAT strain [13],
= PPV=-El Amar strain [6].

of PPV [20],
E: (PPV-P8) [32],
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quence was read in 4 independent experiments
to avoid mistakes, possible when Taq DNA
polymerase is used for DN A amplification. The
nucleotide sequence of the PCR productand its
comparison with the published sequences of
CP genes of PPV is shown in Table 1. PCR
amplification may occur even when there are
some mismatches between the primer and the
target sequence [27]. Therefore it should be
stressed that the sequences of the first 18 and
the last 17 nucleotides may actually originate
from the sequences of primers. In preparing
cDNA we have not used primers correspond-
ing to the sequences outside the CP gene.

It is obvious from the data shown in Table 1
that PPV-5 is different from the other PPV
strains, the CP genes of which have been se-
quenced so far. The smallest differences are
observed between PPV-S and PPV-Rankovic
strain: there are only 16 substitutions of nucle-
otides (homology 98.4%) of which 10 lead to
substitutions of amino acids (Table 2). PPV-D
strain differs in the CP gene from PPV-5 by 27
substitutions (homology 97.3%). In both cases
the substitutions are distributed non-uniform-
ly along the gene. There is an about 390 bp long
stretch in the central part of the genes (positions
427-818) where the sequences of PPV-S and
PPV-Rankovic are identical. PPV-NAT (not
aphid transmissible) [28] is shorter than the
aphid transmissible PPV-5, PPV-Rankovic and
PPV-D by 45 nucleotides, and differs from
PPV-Sby 19 substitutions. Apart fromthis dele-
tion, PPV-NAT shows 91.1% homology with
PPV-S. The largest number of substitutions is
observed in relation to the El Amar strain [6]
(80.6% homology); in this case most of the
changes are located in the 5°-end region of the
CP gene (78% of all changes within 420 bp at
the 5-end), while the region corresponding to
C-terminal part of the coat protein is much
more conservative.

Wetzel ef al. [27] showed that the restriction
fragments length polymorphism of the 243 bp
PCR product can be used as a tool for dividing
PPV strains into two groups: strains with or
without the Rsal restriction site in theamplified
fragment (GTAC at position 820-823 in Table
1). They also suggested that the presence or
absence of the Rsal restriction site is highly
correlated with the particular PPV-D serotype
group. The original definition of the PPV-Dand
PPV-M serotype was made [18] using polyclo-

nal antibodies and the agar double diffusion
technique. We have not done this kind of ex-
periments with PPV-5. Therefore we do not
know whether our isolate is an exception from
this rule (it possesses the Rsal site but its sero-
logical properties differ from those of PPV-D),
or the classification based on the reaction with
MADBO5 and MADBO6 does not fully correspond
to the original distinction between the PPV-D
and PPV-M type.

We suggest that the primers and method we
have used for amplification of PPV-5 CP gene
can be applied to other PPV strains. It should
thus be possible to distinguish either of each
pair of PPV strains of known CP sequence by
RFLP analysis of the PCR product. For
example, PPV-5 and PPV-El Amar, compared
with PPV-Rankovic, PPV-D and PPV-NAT,
lack Hincll site at position 421 (due to substitu-
tions C426 — T426 in PPV-S and T423 — Gaz3in
PPV-El Amar) or Hpall site at position 114
(substitution G116 — Ai116). This comparison
might serve asa simplified version of the classi-
fication based upon sequence data [29], espe-
cially if the IC-RT-PCR method developed by
Wetzel et al. [30] is used.

The amino-acid sequence of PPV-5 coat pro-
tein (predicted from the sequence of the CP
gene) differs less from the other PPV strains
(Table 2) than does its nucleic acid sequence.
Like other aphid-transmissible PPV-strains,
PPV-S contains an Asp-Ala-Gly motif (posi-
tions 11-13) which was suggested to be import-
ant for aphid transmissibility [6], preceeded by
a conserved stretch of 10 amino acids at the
N-end of CP. Within this stretch in PPV-P5and
PFV-0S [32] there are substitutions Glu-7 —
Asp-7, and in PPV-0S and El Amar Arg-4 —
Lys-4, but obviously these substitutions do not
alter the nature of this stretch and are not in-
compatible with the suggestion of PPV strains
being transmissible by aphids.

We have not checked the aphid transmissi-
bility of PPV-S in a controlled experiment.
However, PPV-5 was isolated from a tree
which had been infested with aphids. It hasalso
been reported by Smolarz & Zawadzka [31] in
1978 that PPV occurring near Skierniewice is
aphid transmissible.

Similarly as in the whole potyvirus group [4]
the C-terminal part of PPV-5 coat protein is, in
general, much more conserved than its N-ter-
minal part but, surprisingly, it differs in the
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Table2

Amino-acid sequence of the PPV-S coat protein predicted from the nucleotide sequence of the CP gene and
its comparison with the CP proteins of other PPV strains.

Complete sequence is shown for PPV-Skierniewice only; identical amino acids in other strains are marked with dots.

Deletion of 15 amino acids in PPV-NAT is marked with dashes. Addition of two amino adids in PPV-E]l Amar is

indicated with arrow heads.
PPV strain Aainc acid sequence of CP
10 20 30 40 50 60
A: (PPV=3) ADEREDEEEV DAGKPIVVTA PAATSPTLOP PPVIQPAPQT TAPHMFHPIFT PATIQPATKP
B:{(PFV=-R) .....coou0ec ansus Bossne waeana R —— B sallilis svrs o565 ssa0Ey
C: (PPV-D) e T T e e PR O e i e e | S Lsssns was rEasaEw
D:IFPT=-MAT) s s s cvrns o3 ss="mmmmnm —scoe==, i, §eaers R. SR
E: {PFV-PB) ...... n... R.T.. s WRGT. s RBuvavivini ssderssssn e e ws W
F: (FPFV-08) ...K..D... ...K.Th... .... YAT.. Risoses I, N R IR.
G: (ElL Amar)...XK...... ..-RLT.T QQPITT.T.. T.ITSTTL.A .QA.....:.. Ph..E.T.RT
add D™ add v~
T0 ao %0 100 110 120

A: (PPV=-8) VBQVBGPQLO TFGTYGEDA SPSHNSHALVN THRDRDIDAG BIGTFTVFRL KAMTIKLSLFP
B IPTT-R)  ueassmses sooymnses s 5l iaumei e e Wove sWucuauwnan basassswns
CilIPP=D] cu.:Piioss soeniainis rssasvsde stamas Wi s i am s es  FaT e
D:(PPV-HAT) ......ci0+ susas BH..0 veavaaadns +aun v Wi F ke ma e W e AR
E: (PFV-F8) .PPI..TKPR 8..V..... SR T SRR LI PR N P I
F:{FW-08) ..L...ATP. 8. .¥,...... +..T..T... .B....V... cuuunas L PR,
G: (El MAmar) .FHTTTITTIPFF 5. .VI....T A.HA...V.R .G.... V... cocvecures sssasnnsss

130 140 150 160 170 180
A: (PPV-8) KVRGKAIMHL NHLAHYSPSQ VDLSNTRAPQ SCFQTWYEGY KRDYDVTDDE HSIILHGLHV
B: (FFVY-R) S P T T N T sasEEEREE sEEEEEmEE
c: {PPV-D) e T A e e ot =Rt TR M R ey e Ui i A e S G
D:{PFV-HAT) . .K. ..cu04 wunaunsins BN o R TR o
EB:(PPV-PE) ..K....000 sasssnus Ri snvasasnse » R A A e VA L S B sitsinn waanin
F:(PPV-0B) ..XK....... e Bl o e e TR R EER Y SR B o s
G:(El Mmar) ..K....... 2.0 b S W W NN Rissusnaney srvemassrs

190 200 210 220 230 240
A: (PPV-8) WCIEHGTSPFH INGWVMMDG ETQVEITIEF LLDHAKPTFR QIMAHFSNVA EAYIEKRHYE
BrTIV=IE o aiis o e eais anies Saare s e e e A R R R B e e
Ci:{PPV=-D) ..cuicivias didaunninei suses Boiii dawamisrns R.¥.R..D o O e
DIRIPVBIATY « o ocvocvinns mrse s m e e s s s AR E e R R R SRR e R R R
E:(PPV-PB) ........0: «» P e eea e PP R Ly YL et s S e E P
Fi{PPV-0B) ...ciisuswse sassscanas s T e TR S SR W e
B TEL EEY & & o aiainans h B Sk e e e R R R R e | e AR R e R e

250 260 270 280 250 300
A: (PPV-8) EAYHMFRYGIQ RHLTDYSLAR YAFDFYEMTE TTPFVRAREAH IQMKAMALRN AQHWRLFGLDG
WY i e e e e e et e R A A | PR i
Ci{PPV-D} . cvrennss sosssnnsss sessss A T A T A e L R =
[V L T o R S e S N RS S e S e Woiiita e it
E:(PPV-FB) ....... R  EE e ] R B e W e e
b o e e e i T o - e A N et B ean e
RS IEL Y i« o v v a v wani . w f mm e n A R R e e e B e e

210 320 330
A: (PPV-8) MNVGTQEEDTE RATAGDVHRN MENLLGVRGY
BICEEW=RY i sues @R e
C:{PFV-D} .....EKQ... ... B, sae 50 ™. .con-
DoAPPV-MAT) : i sscsssns sacissnaan muanis M.
E:(PPV-PB) ......c000 sassus Faaa saseEsErs .
PIPET=0B) & rvvnannn mnssiesnn aes e aees

G: (El Amar)

For designations of PPV see Table 1.

C-terminal half from CP of PPV-D by 12 amino
acids, while in the N-terminal half only by 7
amino acids. On the contrary, in CP of PPV-EI
Amar, the N-terminal half of which differs
largely from that of PPV-5, the C-terminal part
(positions 161-330) is identical except for one

substitution (Val — Met, pos. 327).

As shownin Fig, 1, PPV-5 CP reacts well with
antibody MADBO5 but is not recognized by anti-
body MADbO6. This indicates that PPV-S is sero-
logically different from PPV-D which reacts
with both MAbO5 and MAbO6.

Assuming that antibodies can recognise the

external part of CP in intact viral particles and
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knowing from aphid transmissibility that the
N-terminal region of CP is externally oriented,
it can be suggested that the different reactivity
of MAbO6 with PPV-S and PPV-D resulted
from differences in amino acids 27, 39 and/or
45 (lle, Arg and Leu in PPV-D substituted by
Thr, Glu and Phe in PPV-S). Since other amino
acids can also contribute to the reactivity
against antibodies, it would be interesting to
check the reactivity towards MAbO6 of CP of
PPV-PS, PPV-0S and El Amar, where these
residues are the same as in PPV-5 (although
there are numerous other substitutions in the
respective CP region). Unfortunately, during
the present investigation these strains were not
available for direct comparison.

We would like to thank to R. Adamiak (PAN
Poznan) for synthesizing the primers.
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