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Fig.1 Colonies and electron micrograph of spiroplasma isolates MFO903 (A, D) ,MF0904 (B,
E) and MF0905 (C, F) in the exponential phase. Scale bars: A, B, C: 100 um; D, E, F:

200 nm.
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Fig. 2 Growth curves of spiroplasma isolates MF0903, MF0904,
MF0905 in R2 medium(30%C ).
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Table 1

Detection results of three serological methods about antibody of Spiroplasma melliferum against spiroplasma isolates

Spiroplasma isolates

Serological test

S. melliferum MF0903 MF0904 MF0905
Growth inhibition test (zones of inhibition) (mm) 9.17 £1.70 8.63 £2.56 8.33 +£0.98 0
Metabolic inhibition test( titer) 128 128 64 0
Deformation test( titer) 512 256 512 0
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B, K PLE R MFO905 5 S. clarkii B y—H;, A J&
SCHFARHF 9T% (K 3) o A 1TS JF 51 (rpoB K [H 14
R G E W RN 16S xDNA AYAHA
3 it

1976 4F 71 2 [ Maryland JH 15 Uk B & BUE
I MR AR Spiroplasma melliferum , W5 , 78 5 [
R —FIRIEAR S, apis 512 % ¥ AR (May
disease) (231 T E B K B 28 1988 4F 1 P\ B “E 1%
iR ) B AR P 43 B B Spiroplasma melliferum . [ I
TR EU P R SR S T T 0 IR N 2 A 8 A AE R
Spiroplasma melliferum VIAMPBRFEAAR? 18 ARG H
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WRE KR A A [ ARG 3R 2k b BBk MF0903
MF0904 T 7 i ML W F) 81 JE , A7 I Ji] el ] L T B2 T
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A Spiroplsma sp. MF0904(HMO037701)

Spiroplsma ixodetis Y32 (M24477)

E 3 #R#% 16S rDNA FHIHEN

Mycoplasma hominis ATCC 27545 (M24473)

REXZBER (NJ 3%,1500 %)

Fig.3 The 16S rDNA phylogram based on neighbor-joining( NJ) with 1500 replicates. Mycoplasma hominis ATCC 27545 was used

as an outgroup strain. The numbers at the nodes indicate the bootstra
to the organism names and GenBank accession numbers are given in

tree.
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N, B AR MFO903 1 MF0904 5 S. melliferum 2R
—A, HEAE N 855 bk MF090S W 5 (6 &b 1 #k 73 5
A6 A W gy s (K B &k Spiroplasma clarkii 8825,
FRAE N 97, b 5 Z Hi 4y 8 A A Y46 b i MR i 4K
CRW-1 &}y — 4 (& 3), A &4 ik % 100, 168
rDNA JEFVEA A SF , R T X 43 Fol 1] 988 )50 4R 2 A 488



VB # 45 « 0 18 1 (Apis mellifera ) 1) = BRSRIEUIA B9 ZEAC R4 ./ A 1) 27 41 (2010) 50(10) 1371

U B L AEL X 03 53 5 O 2R 503 DA KA Sl ik Ak ik
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AHIFE A ZE SR o A HE I 7 bk MFO903 il MF0904 J2
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FI AT 7R SR LR B 4328 M0 b, IR A 1l 3 27
FEPEATD SR =N AT Gk 0 A S SR AR AR, AW SR
S. melliferum S5 4 22 K H A SO HT 0L L 29 001
HEAT T A A A g AR ] | T A AR IR i
B o 3 B i o a5 19 45 R — Bk W, Spiroplasma
melliferum F{4T L35 XF B Bk MF0O90S 35 A7 # i 5 H
1117 BE A 1 74 Ak MF0903 HI MF0904 AE K, 3 Bl o A 4%
DR 410 T L AR A e AR R ol O AR U T B MIFO903
1 MF0904 5 S. melliferum 1) 3¢ % )% Z 83, M
MF0905 5 S. melliferum 5 BRI A EL% K ZR, X
W5 R R F /a5 R A E B o (H 2 0 27 R Pk
TE R AR 7K ST 19 43 28 % 5 v R A S e B, AN
B2 T R R DA ) T T R S IV A T S S
UEAF o ACBIE ST A L 37 27 106 S B MFO903 Al
MF0904 5 S. melliferum 3£ % % Z2 % i, T MF0905
EERAE T S. melliferum

PLEGr i WIE S AW 7 AR
A S LA T T 2 1 il R N A 3 R IR
PRIEAT T 40 6 20 A, R AT LA A 2D W E T Bk
MFO0903 fil MF0904 J& F Spiroplasma melliferum , 1fij
Bk MFO90S TIFESE S. clarkii, X2 15 WM I [ 4%
BRI Ir B BVAE S, melliferum SR 5 A, i 1 o W 4
T 3 ] 5 e R PN AT BE A A 22 R IR IR SR B S0
X R AR S AT o B E W] . IR 2 SRR B AR TE A
SRAAGRE W 7 38 ik 22 b A W 28 R LT AR R
ARG R B PR G H  BUARETE 73 B
W 3 BRI ER S S0 % 2T B A AR B 3 R IR
SRR ARAL ™ e B bR MFO90S 5 43 B 1 4
W E R CRW-1 M, 5 B H18 JR K Spiroplasma
clarkii 2%, B Ak MF0903 Fil MF0904 515 4¥ 16 I
(¥ 2 #k 48 J5 f& CNRI HI CNR2 AH 8, #5 & T
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FIA R R A2 WG 5 3 B o el g 4
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IR A 1 T 3 H A e

B AMRERAREZZaAEFTEAHFZRSDYD
B 50 P SR 3 7R 26 0T 64 205 A Bh e b R R AR 8 B
W R AT G 2 3 W BF R BT Micheal Christensen 2
REELBRGA T BB ;R RLRFFAE
ABE D25 (SRT) DB A2 2 bk REX
HaRE 5B, AR AEYFEMN LN 61 JRMA
s R 7 T A B 4 B
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Characteristics of three isolates from

honeybee ( Apis mellifera)

spiroplasma

Lijing Hui, Zhiping Zhong, Bing Hu, Bing Yang, Yanling Ji, Hanshou Yu~
( Key Laboratory of Microbiological Engineering of Agricultural Environment, Ministry of Agriculture, Nanjing Agricultural

University, Nanjing 210095, China)

Abstract ;[ Objective ] To investigate the kinds and characteristics of spiroplasma in honeybees, as well as to study the
taxonomy and transmission of honeybee spiroplasma under natural conditions. [ Methods] We examined the morphology of
spiroplasma isolates by dark field and transmission electron microscopy and studied the biological characteristics by using
conventional culture-dependent methods and molecular hiology and serological methods. [ Results] Three spiroplasma
isolates were obtained from healthy Apis mellifera. All isolates exhibited helicity during their growth phase, with one isolate
(MF0905) being shorter and having less helicity. This isolate also differed from the other two ( MF0903 and MF0904 ) in
having larger colonies with an irregular margin instead of being round. In addition, isolate MF0905 could not hydrolyze
arginine whereas MF0903 and MF0904 could. All three isolates could use glucose and D-fructose as a carbon source but did
not hydrolyse urea. Phylogenetic analysis based on the 16S rDNA, ITS and the rpoB gene showed that MF0903 and MF0904
had a close relationship with Spiroplasma melliferum , and MF0905 was close to S. clarkii. Serological studies including the
growth inhibition test, metabolic inhibition test and deformation test gave the same result as the phylogenetic analysis.
[ Conclusion ] The spiroplasma isolate MF0905 might be S. clarkii and other two isolates were S. melliferum. This result
indicated that Spiroplasma melliferum is not the only spiroplasma species in honeybees in China.

Keywords: Spiroplasma sp. ; honeybee; biological characteristics; phylogenetic analysis; serology
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