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The identification and sequence analysis of 16S rRNA gene of
Fraxinus sogdianaBunge witches’ broom phytoplasma
LI Cheng-Liang DU Ye-Juan SHI Bao-Ping LIU Juan-Juan XIANG Ben-Chun’
(Shihezi University, Shihezi, Xinjiang 832003, China)

Abstract: [Objective] To identify and classify the Fraxinus sogdianaBunge witches’ broom
phytoplasma. [Methods] Horizontal slices of tender stem from Fraxinus sogdianaBunge were
stained with aniline blue and 4,6-diamidino-2-phenylindole (DAPI), and then observed under
flurescence microscopy. 16S rRNA gene sequences were amplified using direct-PCR and nested-PCR
with universal primers P1/P7 and R16F2n/R16R2 for phytoplasmal 16S rRNA gene sequence.
Amplicons were analyzed by restriction fragment length polymorphism (RFLP) and a phylogenetic
tree was constructed based on the sequences of 16S rRNA gene. [Results] A phytoplasma was
identified from Fraxinus sogdianaBunge which with symptoms of witches’ broom and was
tentatively named as Fraxinus sogdianaBunge witches” broom phytoplasma (Fraxinus
sogdianaBunge WB). The 16S rRNA gene sequence was deposited in GenBank with the accession
number of KF061042. Its RFLP patterns of 16S rRNA gene were the same as jujube witches’ broom
phytoplasma which belong to 16Sr V-B subgroup, and it had the same phylogenetic position with
jujube witches’ broom phytoplasma strain AB052876. [Conclusion] Fraxinus sogdianaBunge
witches’ broom phytoplasma was identified as the member of 16Sr V-B subgroup.
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Table 1 Primers used in this research to amplify 16S rRNA gene

Primer name Primer sequence (5'—3") Reference
Pl AAGAGTTTGATCCTGGCTCAGGATT [5]
P7 CGTCCTCATCGGCTCTT [5]
R16F2n GAAACGACTGCTAAGACTGG [6]
R16R2 TGACGGGCGGTGTGTACAAACCCCG [6]
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Figure 1 Symptoms of Fraxinus sogdianaBunge witches’
broom
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Note: A: Plants of Fraxinus sogdianaBunge affected by
phytoplasma showing symptoms of witches’ broom (left) and
healthy plants (right) in the first year; B: Plants of Fraxinus
sogdianaBunge affected by phytoplasma died and its crown was
withered (left) and healthy plants (right) in the second year.
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Figure 2 Flurescence zone in the phloem of infected plants
by horizontal slices staining with aniline blue and healthy
control (200%)
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Note: A: Infected plants; B: Healthy plants. a: Cortex; b: Phloem;
¢: Pith; d: Flurescence zone.
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Figure 3 Flurescence zone in the phloem of infected plants
by horizontal slices staining with DAPI and healthy control
(200x)
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Note: A: Infected plants; B: Healthy plants. a: Cortex; b: Phloem;
c¢: Pith; d: Flurescence zone; e: Flurescence dots.
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Figure 4 Electrophoresis of PCR products
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Note: M: Marker 2000; 1-6: Direct-PCR, 1-3 were amplified
with primers P1/P7 and 4-6 were amplified with primers
R16F2n/R16R2;  7-9: Nested-PCR, the primers were
R16F2n/R16R2; 1, 4, 7: Jujube witches’ broom phytoplasma
(positive control); 2, 5, 8: Fraxinus sogdianaBunge WB; 3, 6, 9:
Healthy Fraxinus sogdianaBunge plants.
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Figure S RFLP patterns of 16S rRNA gene from JWB,
Fraxinus sogdianaBunge WB and TBB
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Note: M: 100 bp marker (partial); 1, 4, 7, 10 and 13: JWB 16S
rRNA gene digested with Taq I, EcoR I, Bfa I, Hpa I, Hha I,
respectively; 2, 5, 8, 11 and 14: Fraxinus sogdianaBunge WB
16S rRNA gene digested with Taq I, EcoR I, Bfa I, Hpa I, Hha 1,
respectively; 3, 6, 9, 12 and 15: TBB 16S rRNA gene digested
with Taq I, EcoR 1, Bfa I, Hpa I, Hha I, respectively.
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Figure 6 Phylogenetic tree constructed by parsimony analysis of 16S rRNA sequences of phytoplasmas
. Klebsiella pneumniae
Note: Bootstrap values are shown on branches. Klebsiella pneumniae was used as the out group to root the tree.
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