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SUMMARY

Transgenic C5 cv. Honey Sweet is a clone of Prunus
domestica L. transformed with the Plum pox virus coat
protein gene (PPV-CP). This transgenic plum displays
post-transcriptional gene silencing (PTGS) which
makes it highly resistant to PPV infection. To test the ef-
fect of heterologous viruses on the efficacy and stability
of PTGS against PPV, transgenic C5 trees were graft-in-
oculated with different combinations of Prunus necrotic
ringspot virus (PNRSV), Apple chlorotic leaf spot virus
(ACLSV), Prune dwarf virus (PDV) and PPV-D strain.
The potential for suppression of the silencing mecha-
nism mediated by these viruses was evaluated. Chal-
lenge experiments were performed under greenhouse,
nursery and field conditions in Romania and Spain,
comprising two different environments, continental and
Mediterranean, respectively. Virus infections were eval-
uated by visual monitoring of symptom and by serologi-
cal and molecular assays. The engineered resistance to
PPV in C5 transgenic plums was stable and was not
suppressed by the presence of the challenging heterolo-
gous viruses over a three-year experimental period
across all trials.
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INTRODUCTION

Transgenic plants expressing viral genes have been
shown to exhibit varying degrees of resistance to the
virus that provides the viral transgene, and to closely re-
lated viruses (Beachy ez al., 1990). The viral genes most
commonly used in this pathogen-derived resistance
(PDR) strategy have been coat protein (CP) genes.
Since the initial report of CP-mediated resistance
against Tobacco mosaic virus (TMV) infection in trans-
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genic tobacco (Abel ez al., 1986), this strategy has al-
lowed the development of many virus-resistant crops.
Plum pox virus (PPV) is the causal agent of one of the
most devastating diseases of Prunus species, eliciting im-
portant agronomic and economic losses (Cambra et al.,
2006). PPV can be transmitted by grafting and by a
number of aphid species in a nonpersistent manner
(Labonne et al., 1995; Cambra et al., 2006a). Since its
first description in Bulgaria (Atanassov, 1932), the virus
has spread to a large part of the European continent,
around the Mediterranean basin and Near and Middle
East, South and North America (Argentina, Canada,
Chile and USA) and Asia (China, Iran, Kazakhstan and
Pakistan) (Capote et al., 2006; Garcia and Cambra,
2007). Nevertheless, there are control measures against
PPV based on two strategies: the reduction or elimina-
tion of the viral inoculum by quarantine measures and
eradication programs, and the development of PPV re-
sistant plants by conventional breeding or through the
use of genetically modified plants (Scorza and Ravelo-
nandro, 2006).

Following the latter strategy, transgenic European
plums (Prunus domestica 1..) containing the CP gene of
PPV were developed as an approach to obtain PPV-re-
sistant plums. One transgenic line, C5, subsequently
named ‘Honey Sweet” was found to be highly resistant
to graft- and aphid-mediated inoculation by PPV in
greenhouse and field tests (Ravelonandro et al., 1997,
2000; Hily et al., 2004; Malinowski et al., 2006). C5 viral
resistance is based on RNA silencing (Scorza et al.,
2001), i.e. a sequence-specific RNA degradation mecha-
nism widely observed in animals, fungi and plants. In
plants, it is called post-transcriptional gene silencing
(PTGS) (Baulcombe, 2004; Hannon, 2002; Kooter et
al., 1999; Matzke et al., 2001; Vaucheret et al., 2001;
Wianny and Zernicka-Goetz, 2000). The roles of RNA
silencing include the developmental regulation of gene
expression and protection from transposable elements
and viruses.

Virus infection in plants can trigger the PTGS path-
way in which siRNAs are produced (Hamilton and
Baulcome, 1999; Hily et al., 2005). As a response to this
defence mechanism, many viruses encode gene-silencing
suppressor proteins acting at different points in the PT-
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GS pathway (Anandalakshmi et al, 1998; Voinnet,
2001). It has been shown that the helper component
proteinase (HC-Pro) of potyviruses is a suppressor of
the PTGS pathway (Brigneti et al., 1998; Kasschau ez
al., 1998), which interferes with the maintenance of the
silencing by inhibiting degradation of the target mRNA
and, consequently, preventing siRNA accumulation
(Anandalakshmi ez al., 1998; Llave ez a/., 2000; Mallory
et al., 2001). Suppressor protein 2b from cucumovirus-
es, is unable to reverse already established RNA silenc-
ing, but prevents its initiation at the growing points of
the plant by inhibiting the long-range activity of the si-
lencing signal produced during the silencing reaction
(Béclin et al., 1998; Brigneti et al., 1998; Guo and Ding,
2002). The p25 suppressor protein of the potexviruses,
also affects RNA silencing by preventing spreading of
the silencing signal (Voinnet ef /., 2000). Other report-
ed suppressors such as 19 kDa protein (p19) of
tombusviruses (Zamore, 2004), the p21 protein of clos-
teroviruses (Simon-Mateo ez al., 2003; Kegiong and
Dinshaw 2005) and the p14 of aureoviruses (Mérai ez
al., 2005) can bind siRNA suggesting that these proteins
might sequester doubled-stranded siRNA as a general
plant RNA viral strategy to suppress RNA silencing
(Mérai et al., 2006; Lakatos et al., 2006). Viral PTGS
suppressors have also been shown to suppress PTGS of
non-viral transgenes (Beclin ez al., 1998). While viral
suppression of gene silencing has been demonstrated in
herbaceous species (Garcia and Cambra, 2007), it has
not been reported in most crops including tree species
or under field conditions.

The objective of this work was to determine the sta-
bility of RNA silencing in transgenic plums by assessing
if suppression of PTGS occurs under mixed infection of
PPV and heterologous viruses that commonly infect P
domestica and other Prunus species.

MATERIALS AND METHODS

Plant material and inoculated viruses. Challenge ex-
periments were performed under greenhouse conditions
and in experimental fields, located in Romania and
Spain which represent contrasting environments, conti-
nental and Mediterranean, respectively. Challenge virus-
es were: Prunus necrotic ringspot virus (PNRSV), Apple
chlorotic leafspot virus (ACLSV) and Prune dwarf virus
(PDV).

Romania

Studies were carried out at the Fruit Research and
Development Station, Bistrita. Two experiments were
initiated in the field, in an experimental orchard and in
a nursery. In addition, another assay was performed un-
der greenhouse conditions. The C5 transgenic clone was
chip-bud graft inoculated with PPV (D strain) and with
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the combinations PPV+PDV or PPV+PNRSV. The iso-
lates used were 4Kr P2 for PDV, and Renclod P1 Isip
for PNRSV, both from Bistrita, Romania. Buds infected
with individual viruses were used for chip-bud inocula-
tion. Conventional non transgenic plums were similarly
inoculated and used as controls.

Experimental orchard. Ten C5 transgenic clones graft-
ed on myrobalan rootstock were planted in the field in
1998 in an orchard with a high PPV infection pressure.
Clone C5 exhibited a high resistance to natural PPV in-
fection. In September 2003 six C5 trees were subjected
to chip-bud graft inoculation. Two C5 plum trees were
used for each virus combination. On each plum tree,
half of the branches of the canopy were graft-inoculated
and the other half was not. On each inoculated branch
10 buds individually infected with the test viruses were
alternately grafted.

Experimental nursery. Myrobalan rootstocks were
grown in an experimental nursery in April 2003 and
grafted with buds from C5 or conventional plums on
August 2003. The inoculation with the viruses was
made as follow: buds of transgenic or conventional
plums were inserted at the top of the grafting area, buds
with PPV were inserted in the middle and buds with
heterologous viruses were inserted at the bottom. Ten
plants were used for each virus combination.

Greenhouse assays. Graft inoculations under green-
house conditions were done as in the nursery. The bud-
ding was made in March 2004. Five plants were inocu-
lated with each virus combination.

Spain

Experimental orchard. Eight C5 transgenic plums
grafted on P marianna rootstock were established in an
experimental orchard in Lliria, Valencia in 1997. The or-
chard contained other transgenic European plums that
were susceptible to natural PPV infection, and conven-
tional European and Japanese plums (Malinowski ez al.,
2006). A high pressure of PPV inoculum was present in
the area. After corroboration of the high resistance of the
C5 transgenic plums to natural PPV infection, C5 plums
were chip-bud graft inoculated in June 2003 with Prunus
salicina shoots infected with combinations of PPV+
PNRSV, PPV+ACLSV or PPV+PNRSV+ACLSV (two
C5 trees for each variant). PPV-D was used in all virus
combinations. The isolates used were PPV L13, ACLSV
L17, and PNRSV L180 from Lluxent, Valencia. Half of
the branches of the canopy of C5 trees were chip-bud in-
oculated (two chip-buds per branch) and the other half of
the tree was not. As controls, one C5 tree was inoculated
only with PPV and another remained non inoculated. Two
trees were reinoculated with ACLSV in 2004 due to necro-
sis produced by the virus in the grafts performed in 2003.
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Virus monitoring

Romania. Virus infection (PPV and heterologous
viruses) was evaluated by visual monitoring of symptom
development and by serological and molecular meth-
ods. For testing, leaf samples were collected from differ-
ent parts of the plants as follow: (i) in the case of the ex-
perimental orchard, leaves were collected from graft-in-
oculated branches, non-graft inoculated branches, and
shoots developed from the grafted chip buds; (ii) in the
case of the greenhouse and nursery experiments, leaves
were collected from the basal half of the plants, from
the top half of the plants and shoots developed from the
grafted buds (inoculum). Serological detection was by
DAS-ELISA using polyclonal antisera to PPV, PDV and
PNRSV according to the manufacturer (Bioreba,
Switzerland). Molecular detection was by IC-RT-PCR
using the pair of primers P1/P2 for PPV (Wetzel et al.,
1991), PNRSV-10F/PNRSV-10R for PNRSV (Marbot et
al., 2003) and PDV-17F/PDV-12R for PDV (Kummert
et al., 2001). Assays were made before grafting (to check
the virus-free status of the rootstocks and C5 trees) and
after inoculation in June 2004, July 2005 and June 2006.
In June 2004 all plants were analyzed. In July 2005 and
June 2006, in the case of nursery and greenhouse exper-
iments only two plants for each treatment showing the
best symptoms and the highest absorbance values were
subjected to analysis. In the case of C5 inoculated with
PPV and PPV+PNRSV only one greenhouse-grown
plant was analyzed.

Spain. The presence of PPV and the heterologous
viruses was monitored in different parts of the tree: (i)
P salicina inoculum (shoot developed from the grafted
chip bud); (ii) grafted C5 branch; (iii) non-grafted C5
branch, and (iv) P. marianna rootstock. PPV was detect-
ed by visual monitoring of symptom development and
by the OEPP recommended methods (OEPP, 2004):
DASI-ELISA using 5B-IVIA monoclonal antibody
(Durviz, Spain) and IC-RT-PCR using P1/P2 primers
(Wetzel et al., 1991). PNRSV was monitored by symp-
tom observation, DAS-ELISA using a PNRSV-specific
commercial polyclonal antiserum (Loewe Biochemica,
Germany) according manufacturers, and IC-RT-PCR
using PNRSV-10F/PNRSV-10R primers (Marbot ez a/.,
2003). ACLSV was detected by DAS-ELISA using a
polyclonal antiserum (Serodiag, France) and RT-PCR
using A52 and A53 primers (Candresse ez al., 1995)
with a previous RNA extraction step using the RNeasy
plant minikit (Qiagen, USA). Visual inspection and
serological and molecular analyses were done prior to
inoculations in May 2003 (for assessing the virus-free
status of C5 trees), and one, two and three years post-
inoculation (May 2004, 2005 and 2006).
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RESULTS

Romania

Experimental orchard (Table 1). PPV, PDV and
PNRSV could not be detected in inoculated C5 trees by
symptom observation and DAS-ELISA one year post-
inoculation. Obvious PPV symptoms appeared on
shoots that developed from the grafted chip buds (in-
oculum). DAS-ELISA results confirmed the presence of
all viruses in the shoots derived from the inoculum.
Low concentrations of PPV and PDV were detected in
the inoculated conventional plums.

Two years post-inoculation DAS-ELISA tests re-
vealed that the heterologous viruses (PDV and PNRSV)
were translocated from the inoculum to the C5 trees.
PPV could be detected with a very low titer in C5 trees
only on a few discretely symptomatic leaves from graft
inoculated branches. Conversely, very severe PPV
symptoms and high viral concentration were present on
graft-inoculated branches from conventional plums. In
addition, the PPV symptoms observed in the noninocu-
lated branches indicated that the virus invaded a large
part of the canopy of conventional plums.

The evaluation performed three years post-inocula-
tion showed no spread of PPV infection in C5 trees. In
all cases (both single and mixed infections on C5), PPV
could be observed (discrete diffuse and sporadic spots)
and detected by DAS-ELISA and IC-RT-PCR only near
the inoculum points. No PPV symptoms were observed
in the non-inoculated part of the C5 canopy. The ab-
sence of the virus was confirmed by IC-RT-PCR. Al-
though PDV and PNRSV induced no clear-cut symp-
toms they were both detected in the inoculated and in
the non-inoculated part of the canopy of the C5 trees.

No differences in symptoms expression or in PPV
spread and detection were observed in the C5 trees
when PPV was inoculated alone or in combination with
heterologous viruses.

Experimental nursery (Table 2). PDV readily invaded
C5 plants inoculated with the PPV+PDV combination.
PPV also translocated from the inoculum bud to C5 but
the virus could only be detected at the basal part of the
inoculated plants. Although PPV was detected one year
post-inoculation, the infection did not proceed in the
following two years (2005 and 2006).

In C5 plants inoculated with PPV+PNRSV, diffuse
spots due to PPV appeared sporadically on a few leaves
at the basal part of the plants. DAS-ELISA (2004 and
2005) and IC-RT-PCR (2006) confirmed the presence of
PPV only limitedly to this part of the plants. However,
PPV could not be detected by ELISA and IC-RT-PCR
in the top half part of the inoculated plants. Although
PNRSV produced no symptoms, the virus was detected
with high titer in the whole plant since the first year
post-inoculation.



Table 1. Evaluation of Plum pox virus (PPV) Prune dwarf virus (PDV) and Prunus necrotic ringspot virus (PNRSV) in different parts of the graft-inoculated transgenic C5 “Honey
Sweet” and conventional European plums in the Romanian experimental orchard over a three-year experimental period. Inoculation September 2003.

2004 2005 2006
Tree type Inoculum | Analysed tree part DAS-ELISA DAS-ELISA Symptoms intensity IC-RT-PCR Symptoms intensity
PPV PDV PNRSV | PPV PDV PNRSV PPV PDV PNRSV PPV PDV  PNRSV PPV PDV  PNRSV
graft (inoculum) A o -+ + FEra——
C5 PPV grafted branch + + + +
non-grafted branch
graft (inoculum) -+ A+ ot + b+
C5 PPV grafted branch + + + +
non-grafted branch
graft (inoculum) R - [ERF JERF— JERT + + + I +
5 PPV grafted branch + +H+++ + + + + + +
PDV
non-grafted branch + + + +
graft (inoculum) 4+ +++ 4+ 4+ 4 + + + o+ +
C5 PPV grafted branch + +H+++ + + + + + +
PDV
non-grafted branch ++ + + +
graft (inoculum) +++ +++ o+ ++++ 4 + + + o+ +
C5 PPV grafted branch + ++ + + + + + +
PNRSV
non-grafted branch + +
graft (inoculum) FHH++ ++ o+t -+ e+t + + + Fhttt +
C5 PPV grafted branch + +++ + + + + + +
PNRSV
non-grafted branch + +
graft (inoculum) o+ o+ o+ + +++
Conventional PPV grafted branch ++ 4+ o+ + P
non-grafted branch ++ + + ++
graft (inoculum) o+ R o+ -+ o+ + + + e+ +
Conventional gg\\]] grafted branch + + ot ottt . + + + ot +
non-grafted branch ++ ++ + + + + ++ +
graft (inoculum) FHt+ ++++ 4+ R R + + + A+ +
i PPV rafted branch + o+ +++ +++ ES + + -+ ++
Conventional PNRSV g
non-grafted branch ++ + + + o+ +
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Table 2. Evaluation of Plum pox virus (PPV) Prune dwarf virus (PDV) and Prunus necrotic ringspot virus (PNRSV) in different parts of the graft-inoculated transgenic C5 “Honey

Sweet” and conventional European plums in the nursery over a three-year experimental period. Inoculation August 2003.

2004 2005 2006
Tree type Inoculum Sl‘gfg;ea‘it DAS-ELISA DAS-ELISA Symptoms intensity IC-RT-PCR Symptoms intensity
PPV PDV PNRSV PPV PDV PNRSV PPV PDV PNRSV PPV PDV PNRSV | PPV PDV PNRSV
bottom half ++ + + + +
G5 PPV
top half
bottom half + + + + +
G5 PPV
top half
bottom half + ++++ + +H+++ + +++ + + + +++
G5 PPV PDV
top half ++++ - +++++ +++ + 4
bottom half ++ +H++ ++ +H+++ + +++ + + + e+t
C5 PPV PDV
top half o+t - e+t +++ + e+t
c PPV bottom half + FH+++ + +H++ + + + +
5
PNRSV top half +++ - -+ + -
PPV bottom half +++ +H+++ ++ ++++ + + + + -
© PNRSV
top half +H++ +++ + -
bottom half e+t ettt FH+++ + ++++
Conventional PPV
top half +++ +++ ++++ + +++
bottom half -+ 4+ -+ +H+++ ++ +++ + + 4+ o+
Conventional PPV PDV
top half ++ +H++ +H++ +H+++ + +++ + + ++ e+t
PPV bottom half ottt e+t ettt +++ ettt + + ettt -
Conventional PNRSV
top half +++ ++ +++ +H++ +++ + + +++
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Table 3. Evaluation of Plum pox virus (PPV) Prune dwarf virus (PDV) and Prunus necrotic ringspot virus (PNRSV) in different parts of the graft-inoculated transgenic C5 “Honey

»

Sweet” and conventional European plums in the greenhouse over a three-year experimental period. Inoculation March 2004.
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A similar PPV behaviour were observed in C5 plants
inoculated with PPV alone.

No differences in symptoms development or PPV
spread was observed on C5 grown in the nursery when
PPV was inoculated alone or in combination with the
other viruses.

Greenbouse assays (Table 3). In C5 plants inoculated
with the PPV+PDV combination, PPV was detected by
DAS-ELISA at the basal part of C5 plants three months
and one year (2005) after inoculation. In the following
year (2006), IC-RT-PCR tests confirmed that the spread
of PPV was blocked in C5. On the other hand, the plants
showed very severe PDV symptoms throughout the veg-
etative period. In the case of C5 inoculated with PPV+
PNRSYV, a very low concentration of PPV was detected
by DAS-ELISA one year post inoculation, and only on a
few symptomatic leaves from the basal part of the plants.
Two years post-inoculation, PPV could be detected by
IC-RT-PCR but only on a few very discretely sympto-
matic leaves from the basal part of the tree. PNRSV
showed no symptoms but the presence of the virus was
confirmed by DAS-ELISA and IC-RT-PCR, both in the
basal and distal sampling points of the plants.

No differences in symptom expression or PPV
spread were observed on C5 grown in the greenhouse
when this virus was inoculated alone or in combination
with heterologous viruses.

Spain

Experimental orchard (Table 4). PPV, ACLSV and
PNRSV could not be detected in inoculated C5 trees by
symptom observation and DAS-ELISA one year post-
inoculation. Obvious PPV symptoms appeared on the
shoots developed from the grafted chip buds. DAS-
ELISA results confirmed the presence of all viruses in
the shoots derived from the inoculum. Low concentra-
tions of PPV and PDV were detected in the inoculated
conventional plums.

In C5 trees inoculated with PPV+PNRSV, PPV
could be detected only in the shoot that grew from the
inoculum bud one year post-inoculation. In the years
that followed, the virus was detected by IC-RT-PCR and
DASI-ELISA in the C5-inoculated branch, near the in-
oculum point, with low titer (low ELISA values and a
weak amplicon in a gel). No symptoms of PPV were ob-
served. Conversely, PNRSV translocated from the in-
oculum to the C5 tree rapidly invading the whole plant
in the first year post-inoculation. When PNSRV was co-
inoculated with ACLSV and PPV its spreading was
slower, only reaching the inoculated branch or the
whole canopy of the tree, three years post-inoculation.

In C5 trees inoculated with PPV+ACLSV, PPV
showed the same behavior as in the other virus combi-
nations. ACLSV spread slowly and could only be de-
tected in the infected shoot the first year post-inocula-
tion and in the graft-inoculated C5 branch in the suc-



Table 4. Evaluation of Plumz pox virus (PPV), Prunus necrotic ringspot virus (PNRSV) and Apple chlorotic leaf spot virus (ACLSV)

genic C5 “Honey Sweet” in the Spanish experimental orchard over a three-year experimental period. Inoculation: June 2003.

in different parts of the graft-inoculated trans-

2004 2005 2006
3;?; Inoculum ﬁ::lg z‘;? DASI-ELISA IC-RT-PCR or RT-PCR DASL-ELISA IC-RT-PCR or RT-PCR DAST-ELISA IC-RT-PCR or RT-PCR
PPV PNRSV ACLSV PPV PNRSV ACLSV PPV PNRSV ACLSV PPV PNRSV ACLSV PPV PNRSV ACLSV PPV PNRSV ACLSV
rootstock - - - - - - - - . . _ _ B
PPV graft (inoculum) +++ 4+ - + + - o+ - + + e+ . + +
(6]
PNRSV
grafted branch - + - - + - - ++ - + + ES ++ + +
non-grafted branch - - - + - - ++ - - + - ++ + -
rootstock +4++ - + - - +++ - - + - 4+ - + ,
PPV graft (inoculum) +++ +++ - + + - +++ +++ - + + T+ - + +
(65)
PNRSV
grafted branch - + - - + - - ++ - - + - ++ +
non-grafted branch | - + - - + - - + - - + - ++ + -
rootstock - - - - - - - - . . _ _ .
PPV graft +++ ++ + - + +++ - + + - + +4++ - + + - +
(65)
ACLSV
grafted branch - - - - - + - + + - + + - + + - +
non-grafted branch | - - R R R R R R R R R R R
rootstock - - R R R R R R R R R R R
PPV graft (inoculum) +++ ++ + - + o+ - + + - + 4+ - + + - +
C5
ACLSV
grafted branch - - - - - - - - , . B , B
non-grafted branch | - - - - - . - - . . . . .
rootstock - - R R R R R R R R R B R
PPV graft (inoculum) e + + + + o+ o+ + + + + 4 4+ + + + +
(&) PNRSV
ACLSV grafted branch - - - - - + - + + - + + + + + + +
non-grafted branch | - - - - - - - - - . + - + + +
rootstock 4+ - + - - +++ - - + - +++ - + -
Lo graft (inoculum) FHE - + + - o + + + + - fra— + + + +
(6] PNRSV
ACLSV grafted branch - - - - - - - B B B . + + i n
non-grafted branch | - - - - . - - - _ _ , _ B
rootstock 4+ - + - - +++ - - + - 4+ - + .
Cs PPV graft (inoculum) +++ - + - - +++ - - + - +++ - + -
grafted branch - - - - - + - - + . + , 4 B
non-grafted branch | - - - - - - - - - - _
Cs non- rootstock e - + - - 4 - - + - ot - + -
inoculated
non-grafted tree - - - - - - - - . _ . _ B
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cessive years, but with low titer. In some cases, as in one
C5 tree inoculated with the three viruses, ACLSV was
not detected one year post-inoculation due to necrosis
of the graft caused by it. Re-grafting was necessary in
these cases to ensure ACLSV infection.

The C5 tree inoculated only with PPV was slightly
infected by the virus. Infection, however, was localized
near the inoculum, the virus had a low titer and did not
spread to the rest of the tree over the three-year experi-
mental period. No symptoms of PPV were observed.

No PPV infection was detected in the non inoculated
C5 control tree over the entire experimental period, in
spite of the PPV infection of the P. zarianna rootstock
since the beginning of the 3-year experimental period.

Conventional European plums were naturally infect-
ed by PPV by aphid vectors. The virus spread through-
out the trees over the 3-year experimental period reach-
ing a high level of infection.

DISCUSSION

Regardless of single (PPV) or mixed (PPV+PDV,
PPV+PNRSV, PPV+ACLSV or PPV+PNRSV+
ACLSV) infection, C5 transgenic plums showed a simi-
lar behaviour versus PPV infection: This virus was able
to induce only a very mild and limited infection in C5
independently of the presence of heterologous viruses.
Symptoms were extremely mild, sporadic or absent, in-
dicating effective inhibition of virus multiplication. It
should be stressed that C5 trees remained uninfected
despite the fact that some P. zarianna rootstocks were
PPV infected. The infection of this very sensitive root-
stock took place through the suckers. Along the whole
duration of the experiments (orchard, nursery, green-
house), and in the two different ecological areas assayed
(continental and Mediterranean) PPV infection re-
mained close to the inoculation site and did not spread.
Malinowski et al. (2006) showed the same infection pat-
ters in C5 trees graft-inoculated with PPV in an experi-
mental open-field trial in Poland.

Previous field and greenhouse results clearly showed
the resistance of C5 to PPV infection through aphid vec-
tors and by graft inoculation (Hily ez /., 2004; Malinows-
ki et al., 2006). The resistance can be transferred to
seedlings through cross-hybridization (breeding) (Ravelo-
nandro et al., 1998; Scorza et al., 1998). In addition,
graft-inoculation of transgenic plums with PPV and
ilarviruses (PNRSV and PDV), or trichoviruses (ACLSV)
in the field and in the greenhouse did not affect the effi-
cacy and stability of PTGS over a three-year period. As a
consequence, resistance to PPV did not break down. Be-
cause of all these characteristics and for the high produc-
tivity and the excellent quality of the crop, the transgenic
C5 named ‘Honey Sweet’ is being considered for deregu-
lation in the USA (Scorza et al., 2007).
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