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Fig.1 Agarose gel electrophoresis of nested-PCR products of 16S rRNA
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A and rp gene B amplified from willow yellow phytoplasma 16S
rRNA. M. Marker 3 1-5.willow yellow 6 Paulownia witches * broom
7-8. Healthy willow 9.ddH,0.

WY-YL 16S rRNA 1246 bp G+ C
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Table 1  Homology comparisons of nucleotide sequences of 16S rDNA and rp gene between WY and related phytoplasmas in 16S rl group

Associated phytoplasma strains of 16S rl

Subgroup classification

Homology

GenBank accession

16S I group 1p I group 16S 1T group rp | group No.
Chrysanthemum yellows CHRYM A A 99.0 96.4 AY264869
Chrysanthemum yellows CHRY A A 99.3 96.3 AY183696
Grey dogwood stunt  GDI A M 99.1 96.8 AY264864
Hydrangea phyllody HYDP A A 99.3 96.2 AY264868
Tomato big bud TBB B A 99.2 96.3 AY183686
Cabbage proliferation CabD3 B B 99.0 97.1 AY183717
Maize bushy stunt MBS B L 99.4 98.7 AY264858
Prim rose virescence PRIVC B B 99.2 97.0 AY264854
Clover phyllody CPh C C 99.7 99.4 AY264862
Clover phyllody KVG C C 99.6 99.5 AY264860
Clover phyllody KVE C C 99.6 99.3 AY264861
Wheat blue dwarf WBD C C 99.8 99.6 DQ489535
Paulownia witches broom PaWB D D 98.7 96.9 AY264857
Blueberry stunt  BBS3 E E 99.4 96.7 AY264863
Apricot chlorotic leaf roll ACLR F N 98.7 96.4 AY264866
Strawberry decline STRAWB2 K J 9.1 97.1 PSU96617
Aster yellows AV2192 L B 99.3 97.2 AY183708
Aster yellows AVUT M B 99.4 97.1 AY264855
Ipomoeaohscura witches N F 99.3 96.4 AY264859
broom I0WB
2.2 ® Haelll Hhal
DNAMAN 5.2.2
16StDNA Alu 1 Tag 1 1
WY 4-B WY WBD Lee
2 3 16S 16S 1I-C PaWB
rl-C WBD WY 16S rI-C
KVE CPh KVG 3
16S 1l -C
2.3 RFLP 20 50
16S rDNA PCR
7 4-A
16S 1l-C WBD "
L‘ee 10
16S rDNA RFLP Lee
16S 1I-C WY 16S rDNA
16S 1l-C 16S rI-D PCR



392 Ting Wei et al./Acta Microbiologica Sinica 2009 49 3

1 O(I)% 95I% 90|% 1 ?0% 9|5 %
WY.seq WY.SEQ
0,
WBD.seq WBD.SEQ 100%
CPh. 100%
seq KVG.SEQ 100%
AY.seq CPH.SEQ 100%
BBS.seq KVE.SEQ
TBB.seq AV2192.SEQ  1100%
97%
PaWB.seq —" CABD3.SEQ  [100%
96%
STOL .seq AVUT.SE 0
92% R LU 97%
MPVseq —— PRIVC.SEQ 99%
AT.seq PAWB.SEQ ’
%
AshYseq — MBS.SEQ 2%
96% 98%
EYseq 978 IOWB.SEQ _—
96%
PWB .seq :I_ GDI1.SEQ — O
95% 90%
T R — ’ BBS3.SEQ ~ ———98% |97%
CLY.seq 94% STRAWB2 . SEQ——— 97%
BGWL seq 97%, 949, CHRY.SEQ 100%
RYD.seq } CHRYM.SEQ [100%
94% 100%
WX.seq —_— HYDP.SEQ °
91%
PPWBseq —m———— | — TBB.SEQ

PnWB scq ACLR.SEQ _—
'2 19 16S rDNA ' 19 16Sr1 m

Fig. 2 Dendrogram obtained by analysis of 16S rDNA nucleotide Fig.3 Dendrogram obtained by analysis of rp nucleotide sequences from

19 phytoplasmas. The scale bar represents the homology from 95% to
from 90% t0100% and the numbers on the branches are homology values. 100% and  the

Phytoplasmas and GenBank accession numbers are as Follows WY

sequences from 19 phytoplasmas The scale bar represents the homology

numbers on the branches are homology values.
Phytoplasmas and GenBank accession numbers are as Follows WY
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RYD Ri?e yellow dwarf ’Dl2581 WX Western X DQ35.0774, Chrysanthemum yellows AY183696 ~ CHRYM Chrysanthemum yellows
PPBW  Pigeon pea witches' -broom 133735 PnWB Peanut wiiches’ - AY264869 HYDP Hydrangea phyllody AY264868 TBB Tomato
broom 133765 . big bud AY183686 ACLR Apricot chlorotic leaf roll AY264866 .
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Molecular classification of a phytoplasma associated with willow yellow disease
Ting Wei Yunfeng Wu™ Wei Hou Keke Wu Yiran Li Jue Zhang Runhong Sun

College of Plant Protection and Shaanxi Key Laboratory of Molecular Biology for Agriculture Key Laboratory of Plant Protection
Resources and Pest Management of Ministry of Education Northwest Sci-Tech University of Agriculture and Forestry Yangling
712100 China

Abstract Objective Willow Yellow is a plant disease caused by phytoplasma. We identified the taxonomic status of Willow
Yellow phytoplasma WY . Methods We used specific conservative primers amplified 16S rDNA and ribosomal proteins gene

p gene. Obtained sequences were then analyzed and homology trees were constructed. The nested - PCR products were also
analyzed by restriction fragment length polymorphism RFLP . Results We obtained 16S tDNA of 1246 bp and p gene of
1212 bp and sequence analysis showed a high identity with members of the 16Srl-C group phytoplasmas all above 99. 0%
and had the highest identity with Wheat Blue Dwarf phytoplasmas 99.8% 16S tDNA and 99.6% rp respectively RFLP
pattern are also the same as 16S rI-C phytoplsama. Conclusion Willow yellow phytoplasma is a member of 16S rI-C.
Keywords willow yellow phtoplasma classification RFLP 16S tDNA ribosomal protein Nested PCR
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