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Detection and identification of potato stolbur-associated
phytoplasmas in Ningxia

LI Zhengnan', MA Qiang', ZHANG Lei', SUN Pingping', ZHAO Wenjun’, ZHOU Hongyou'*

(1. College of Horticulture and Plant Protection, Inner Mongolia Agricultural University, Hohhot 010018, China;
2. Chinese Academy of Inspection and Quarantine, Beijing 100176, China)

Abstract Potato plants showing the symptoms of leaf rolling, reddening and air tuber were collected in Honghe
town, Pengyang county, Guyuan city, Ningxia Hui autonomous region, China. The phytoplasma-like particles of
500—700 nm in diameter were observed in the phloem sieve elements of the leaves of the collected samples under
a transmission electron microscope (TEM). Total DNAs were extracted from the symptomatic and healthy
samples, respectively, as templates, and PCR products of around 1.2 kb were amplified from the symptomatic
samples using phytoplasma universal primers for 16S rRNA and rp genes. Analyses of the nucleotide sequences
indicated that the 16S rRNA of potato stolbur phytoplasma shared the highest identity of 99. 7% with that of
‘ Candidatus Phytoplasma fragariae” strain Acer sp. (MK501642); the rp gene of potato stolbur phytoplasma had
the highest identity of 100% with that of Ca. P. fragariae-related strain YN-2G (KJ144889). On the
phylogenetic trees constructed based on 16S rRNA and rp gene sequences, the potato stolbur phytoplasma from
Ningxia clustered with the members of 16Sr X[-E subgroup. The results of TEM examination and molecular
detection suggested that the potato stolbur in Ningxia is associated with the phytoplasma of the subgroup 16Sr X[ -E.
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a: Symptoms of leaf rolling and reddening; b: Magnification of the symptomatic leaf shown in figure a; c: Symptoms of root death and air

tubers, loss of commerciality

1 SHEERRRERK
Fig. 1 A symptomatic potato plant with potato stolbur disease
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Direct Mag: 10 000x
FRAHT KPR AFIEALR AR, K/MES00~700 nm, FEAIR 2 um
The black arrows indicate spherical phytoplasma particles with diameters
from 500 to 700 nm. The scale bar is 2 um

B2 RmIRENKEIEABARES
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Fig.2 The TEM observation of the phloem

tissue of an infected potato
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65— EU836652-Candidatus phytoplasma solani-BN-Op30-16SrXII-F
64 LFJ409898-Candidatus phytoplasma solani-BN-Ma198-16SrXII-K
FJ409897-Candidatus phytoplasma solani-BN-Ma1l93-16SrXII-J
[ |~ AJ964960-Candidatus phytoplasma solani-2642BN-16SrXII-A
67 L EU836647-Candidatus phytoplasma solani-BN-Fc¢3-16SrX1I-G
84 ~ L76865-Candidatus phytoplasma australiense-16SrXII-B
100L AJ243045-Strawberry lethal yillows phytoplasma-SLY-16SrXII-C
92 JN833705-Candidatus phytoplasma convolvuli-BY-S57/11-16SrX1I-H
ABO010425-Candidatus phytoplasma japonicum-16SrXII-D
68| [ EU338445-Candidatus phytoplasma fragariae-YN-169-16SrXII-I
76] 1 DQO86423-Candidatus phytoplasma fragariae-StrawY-16SrXII-E
98— @MK696087-Potato stolbur phytoplasma-Ningxia-16SrX1I-E
AF222065-Clover phyllody phytoplasma-CPh-16SrI-C
99 WH— AY265211 Aster yellows p%\ytoplasma—ACLR-AY-l 6Srl-F
al CP000061-Aster yellows witches’-broom phytoplasma-AY-WB-16Srl-A
43| AY265213 Blueberry stunt phytoplasma BBS3-16S1l-E
431 AP006628-Onion yellows phytoplasma OY-M-16Srl-B
FJ432664-Candidatus phytoplasma tamaricis-SCWB1-16SrXXX-A
100 X764311-Candidatus phytoplasma rhamn-BAWB-16SrXX-A
71— AJ542541-Candidatus phytoplasma mali-AP15-16SrX-A
AF147708-Candidatus phytoplasma brasiliense-HibWB26-16SrXV-A
99 ——— AJ550984-Candidatus phytoplasma cynodontis-BGWL-C1-16SrXIV-A
64 L AB052873-Candidatus phytoplasma oryzae-RYD-Th-16SrXI-A
4§r|— AJ632155-Candidatus phytoplasma pini-Pin127S-16SrXXI-A
‘ AF515636-Candidatus phytoplasma phoenicium-A4-16SrIX-D
100 ——————— AF092209-Candidatus phytoplasma fraxini-AshY1-16SrII-A
AY197661-Candidatus phytoplasma ziziphi-JWB-16SrV-B
100 — AF122910-Candidatus phytoplasma ulmi-EY1-16SrV-A
971 AF176319-Candidatus phytoplasma vitis-FD70-16SrV-C

100

38

0.01
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Each strain in the phylogenetic tree is labeled as GenBank accession number + species name + strain name + group; among them, the strain
names of “L76865” and “AB010425” are unknown

3 ET 16S RNA EEFFIHENDSREEMARETEM R (PSp-Nx) 1 16SrX 48 A-K TE2H
RERHEMZERFERRNRESZRTHAR
Fig. 3 Phylogenetic tree constructed based on the 16S rRNA gene sequences of the potato stolbur phytoplasma strain
Ningxia(PSp-Nx), the representatives of 16SrX[-A to-K subgroups and members of other 16Sr groups
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72 @ MK 695939-Potato stolbur phytoplasma-Ningxia-16SrXII-E
KJ144891-Candidatus phytoplasma fragariae-CN-10A-16SrXII-E
1001 K J144892-Candidatus phytoplasma fragariae-YN-10G-16SrXII-I
— KJ144893-Candidatus phytoplasma fragariae-YN169a-16SrXII-1
JQ797662-phytoplasma sp. STOL11-STOL11-16SrXII-A
EF193369-Candidatus phytoplasma prunorum-LNS2-16SrX-F
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100 E EF193366-Candidatus phytoplasma mali-AP15-16SrX-A
56 EF193370-Candidatus phytoplasma pyri-PD-16SrV-C
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ool EF 183486-Candidatus phytoplasma trifolii-CP-16SrVI-A

45 I: AY197675-Candidatus phytoplasma ulmi-EY1-16SrV-A
100 AY197681-Candidatus phytoplasma ziziphi-TWB-16SrV-B

0.02
FARERYCH : B BHHR IR A3 Bk R+ 4

Each strain in the phylogenetic tree is labeled as GenBank accession number + species name +strain name + group
B4 EFrpEEFIMENDSRERTEREETEMRR(PSp-Nx)F 16SrXI HEFEE 5 MERRE
Hitt & ERFARFTNRELFHLR
Fig. 4 Phylogenetic tree constructed based on the rp gene sequences of the potato stolbur phytoplasma strain
Ningxia(PSp-Nx), five representatives of 16SrX[ groups and members of other 16Sr groups
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