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Plants of commercial strawberry (Fragaria x ananassa Duch., cv.
Camarosa) exhibiting extensive fruit phyllody (development of leafy
structures from achenes) were observed in a winter greenhouse
production facility in West Virginia. In July 2001, 95 dormant, cold-
stored plants were purchased from a California strawberry nursery, potted
and grown in this West Virginia facility. Five of the plants developed
fruits with phylloid growths. These fruits were assessed for phytoplasma
infection using nested polymerase chain reactions (PCRs) in which initial
ribosomal (r) DNA amplification was primed by phytoplasma-universal
primer pair P1/P7 (2), and rDNA reamplification was primed by primer
pair R16F2n/R16R2 (1). Amplification of phytoplasma-characteristic 1.2-
kbp 168 rDNA in the nested reactions primed by RI6F2n/R16R2
confirmed that the symptomatic plants were infected by a phytoplasma,
termed strawberry phylleid fruit  (StrawbPhF) phytoplasma. No
phytoplasma DNAs were amplified from healthy plants. Restriction
fragment length polymorphism (RFLP) patterns of 165 rDNA digested
with Alul, Kpnl, Hhal, Haelll, Hpall, Msel, Rsal, and Sau3Al restriction
endonucleases indicated that StrawbPhF phytoplasma belonged to group
165rl (group I, aster yellows phytoplasma group) according to the
phytoplasma classification system of Lee et al. (4). However, the
collective patterns distinguished StrawbPhF from its closest known
relative, clover phyllody (CPh) phytoplasma, and from all other
phytoplasmas classified in group 16Srl. On the basis of the RFLP
patterns of 165 rDNA, the StrawbPhF was classified in group 168rl, new
subgroup R. The StrawbPhFF phytoplasma 1.2-kbp 16S rDNA PCR
product was cloned in Escherichia coli using TOPO TA Cloning Kit
(Invitrogen, Carlsbad, CA), sequenced, and the sequence deposited in
GenBank under Accession No. AY102275. The StrawbPhF 16S rDNA
sequence shared 99.9 and 99.8% similarity with the two sequence
heterogeneous operons, rrnA and rrB, respectively, of CPh phytoplasma,
and shared 99.9% similarity with 168 rDNA of the unclassified cirsium
yellows (CirY) phytoplasma (GenBank Accession No. AF200431)
reported in Cirsium arvense L. in Lithuania (3). The restriction sites in
165 rDNA of StrawbPhF were identical to those in 165 rDNA of CPh
rrnA and CirY. Three restriction sites (Alul, Haelll, and Msel) and three
base substitutions distinguished StrawbPhFF 165 rDNA from rrnB of CPh
phytoplasma. No evidence was obtained for the presence of a second
(sequence heterogeneous) rRNA operon in StrawbPhF phytoplasma, as
reported in CPh phytoplasma (4), which clearly distinguishes this
phytoplasma from CPh phytoplasma. Future studies on StrawbPhF
phytoplasma may provide important information on the evolution of
phytoplasmas.
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