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Fig. 1 Electron micrograph of negative-stained preparations of four spiroplasma isolates.
A: CNR-1; B: CNR-2; C: CNA-1; D: CRW-1. scale bars: 500 nm.
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Table 1  Serum requirement and other materials utilization of spiroplasma isolates

Spiroplasma isolates Host Glucose' Arginine.: Urea . . Growth

fermentation hydrolysis hydrolysis in serum-free
Spiroplasma melliferum Apis melliferum + + _ _
CRW-1 Oxalis corymbosa + - _ _
CNR-1 Rhododendron simsii + + _ _
CNR-2 Rhododendron simsii + - _ _
CNA-1 Brassica napus + + _ _
“+”means positive reaction, “—means negative reaction.

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



1144 Hanshou Yu et al. /Acta Microbiologica Sinica (2008) 48(9)

23 HEEHNRAEBEM 16S rDNA CNR-1
Chelex-100 CNR-2 CNA-1  S. melliferum
DNA CRW-1 S. clarkii
1470 bp  16S rDNA Primer 5.0 GenBank S. clarkii
1450 bp  ITS
4 GenBank CRW-1
Blast CRW-1 16S rDNA 4 ITS
S. chinense ITS S. clarkii CRW-1 3 ITS
3 16S rDNA ITS
S. melliferum GenBank ITS
4 ITS 310 bp
CRW-1 16S rDNA 3 ITS
3 16S rDNA Mycoplasma hominis
4 16S rDNA NCBI CRW-1 CNR-1 CNR-2

Spiroplasma monobiae ATCC 33825 (DQ004914)

Spiroplasma floricola 23-6 (AY974061)

Spiroplasma diminutum ATCC 49235 (DQ004920)
88
Spiroplasma montanense ATCC 51745 (DQ004925)

o 99 - Spiroplasma apis ATCC 33834 (AY736030)
— Spiroplasma litorale TAAS-2 (AY973575)

0.01 99 Spiroplasma corruscae EC-1 (DQ004943)

99 9o & Spiroplasma corruscae Tc-1 (AY974066)

Spiroplasma clarkii ATCC 33827 (AY772218)
A Spiropl sp. CRW-1 (EF151271)

80 Spiroplasma helicoides ATCC 51746 (DQ004903)

93 Spiroplasma gladiatoris ATCC 43525 (DQ004899)

a9 Spiroplasma tabanidicola ATCC51747 (DQ004931)

92~ Spiroplasma lineolae ATCC 51749 (AY772220)

99

Spiropl baudi ATCC 43303 (DQ0044907)
99~ Spiroplasma alleghenense ATCC 51752 (DQ004922)

97
Spiroplasma leptinotarsae ATCC 43213 (AY772216)

I Spiropl ixodetis Y-30 (DQ004912)
1 Spiroplasma platyhelix ATCC51748 (AY800347)

. 99

Spiroplasma insolitum ATCC 33502 (DQ004918)
%0 I-LSpiroplasma poulsonii ATCC 43153 (AY973574)

Spiroplasma phoeniceum ATCC 43115 (DQ004940)

99
89Spimplasma kunkelii CR2-3X (DQ319068)

Spiroplasma citri Maroc (DQ004934)
@ Spiroplasma sp. CNA-1 (EF151270)
72
@ Spiroplasma sp. CNR-1 (EF151268)

ol @ Spiroplasma sp. CNR-2 (EF151269)

2L Spiroplasma melliferum ATCC 33219 (DQ004905)

Mycopl hominis ATCC 27545 (AY738737)

2 IRHEITS FIMMRMIBRIEKLE /(NI 3, 1500 :%)

Fig. 2 Phylogenetic trees of ITS sequence showing the position of spiroplasma isolates based on neighbor-joining (NJ) with 1500
bootstrap replication. Mycoplasma hominis ATCC 27545 was used as an outgroup strain. The numbers at the nodes indicate the boot-
strap values. Bar, 1 nucleotide substitution per 100 nucleotides of ITS sequence. Strain names are shown next to the organism names

and GenBank accession numbers for the ITS sequences used are given in parentheses.
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Isolation and biological characteristics of spiroplasmas from flower surface
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Abstract: [Objective] To obtain the spiroplasma resources and investigate the characteristics of the spiroplasmas on the
surface of flowers in China. [Methods] The spiroplasma morphology was examined by dark-field microscope and trans-
mission electron microscopy. The biological characteristics of the spiroplasmas were investigated by using conventional
culture-dependent method and phylogenetic analysis based on 16S rRNA gene and ITS (16~23S rDNA intergenic space)
sequence comparisons. Phylogenetic analysss was performed using the software package MEGA4.0 after multiple align-
ment of sequence data by CLUSTAL X. [Results] Four spiroplasma isolates were obtained from three kinds of flower
surface. Isolates CNR-1 and CNR-2 were from Brassica napus; CNA-land CRW-1 from Rhododendron simsii and Oxalis
corymbosa respectively. All isolates grew well in R-2 liquid medium and exhibited contractive movements. The colonies
of all isolates were circinal and grain-like in solid medium. Through electron microscopy, all isolates exhibited helicity
during their growth phase. All isolates could pass through a 0.22 pm filtrate membrane and resist to penicillin (2000
U/mL). They must grow in medium with serum. Glucose could be used as their carbon source instead of sucrose. The
ability to hydrolyze arginine varied from different spiroplasmas but urea could not be hydrolyzed. The phylogenetic rela-
tionships based on 16S rDNA supported CRW-1 was close to S. clarkii, and others were close to S. melliferum. The phy-
logenetic relationship based on ITS sequence supported CRW-1 formed a separate clade, and others were also close to
Spiroplasma melliferum. [Conclusion] The result indicated that spiroplasma isolate CRW-1 might be a new species and
other three isolates were S. melliferum, but this need further support of serological test.
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