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P R G o &5 R Bom LB R 5 2R AR B SRR (Mycoplasma bovigenitalium , GenBank: AP017902.1) 1)
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Isolation and Identification of Mycoplasma bovigenitalium from Throat Swabs of Sheep

AN Jiachen',HE Qian',MA Li*, WANG Bin', GENG Jianjun'
(1.College of Veterinary Medicine, Shanxi Agricultural University , Jinzhong 030801, China;
2.Shanxi Jinnong Biotechnology Co., Jinzhong 030800, China)

Abstract: To confirm the presence of Mycoplasma and its type among the pathogens of pneumonia in sheep, in this
study, nasal and pharyngeal swab samples were collected from sheep with suspected pneumonia using molecular biology
identification and Mycoplasma isolation culture. In the molecular biology assay, Mycoplasma—-specific primers were utilized for
PCR amplification and agarose gel electrophoresis results confirmed the presence of Mycoplasma infection in the samples.
Meanwhile, Mycoplasma isolation and culture work was carried out using modified Thiaucourt's medium, and purified cultures
were obtained by subculturing. On the solid medium, the colonies exhibited the characteristic of "fried—egg" morphology and
stained blue with Dienes stain, which was consistent with Mycoplasma morphological features. In order to further clarify the
strain type, the 16S rRNA sequence of the strain was specifically amplified by PCR, and the amplified product was sequenced,
and the resulting sequence was compared with the known Mycoplasma sequences in the GenBank database and the phylogenetic
tree was constructed. The results showed that the 16S rRNA gene sequence of the isolated strain shared 99.7% identity with
that of Mycoplasma bovigenitalium(GenBank: AP017902.1) and was clustered within the same phylogenetic branch as several
M. bovigenitalium strains, confirming its classification as Mycoplasma bovigenitalium. In conclusion, a strain of Mycoplasma
bovigenitalium was successfully isolated from the pharyngeal swabs of sheep in this study.

Keywords: sheep; pneumonia; Mycoplasma; molecular biology; PCR; Mycoplasma bovigenitalium
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PR, S T W TE R T BT 0 TR AR A 4
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1 R 0 3 S AR Il R 28 W 1 A SR SR A Y
AL YR

Hoar, E Py 320 AT 45 2 il R S AR (Myco-
plasma ovipneumoniae , Mo ) Fl 22 4R 3 Jg 44 111 2 1.
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W & R S AR (M. argining) 112 32 R A4 L 2 3 Fh
(M. capricolum subsp. Capricolum) |11 £ 3 JFAK 11
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5 37 (TT 4 ) 1 B AL AB AT il 2% 1 4 2 B 4 AR 3K
TFo W RIUE PR UTAR , 31 5 0 , T 0 FR] X, 02z i
FEAR S BRAFAE AR B ER K v, 4 “CHA i 3 a3 1L P R
b K2 Bl 9 12 W B 9 O S E I 2 AR
R HB0R 20% ,-80 CIRAF#5 H -

1.2 SI¥MEK

HE 4 O A B 58 38 L A S SR AR 16S rRNA
i 518 % (SF/SR)™, Mo . Mmc 45 5 1 51 4 %t
(M1B-F/M1B-R #I MMMLC2-L/MMMLC2-
R)MRIYNEH 16S rRNA Fe 4 3838 5 9 %F (27F/
1492R)™. Gl 8T . SF:5~-GGGTGAGTA
ACACGTACCTAAC-3;SR:5-ACCGCGGCTG
CTGGCACGTACCTAAC-3;MIB-F:5-CGGA
GCCATAAAGTTGTAAT-3;M1B-R:5-CGAA
ACTCCCGTGGATGCTA-3"; MMMLC2-L: 5~
CAATCCAGATCATAAAAAACCT-3" ; MMM
LC2-R: 5-CTCCTCATATTCCCCTAGAA-3;
27F : 5-GAGTTTGATCCTGGCTCAG-3'; 1492R
5-GGTTACCTTGTTACGACTT-3'. 51 ¥ th
A T A TR (i) ey A BRA B4 o
1.3 BB Thiaucourt's 1= 75 £ At &

R A Thiaucourt's AR K5 5% 3 40 45 6 Al i A
WO 235 o BeE 1 Lk B Y Thiaucourt’ s A
B g BB 0T B (700 mL) : PPLO W
Mol g, WAL g, 1% B4 25 mL, £+
K2 700 mL, W7 pHAE 2 7.6, /& R KB ; 5 Bh i
(300 mL) : NFRBR4M 2 g, BEREIR By 25 g, 5 K
(8 /i/mL)12.5 mL, B Ifil ¥ 200 mL, & % & ¥
/K2 300 mL, ¥# 95 pH A £ 7.4, F| H 0.22 pm 3 1
U A 2o VB IO TR 5 K R VR A B VR A A W e A AR
FRR A, B0 ek B A Thiaucourt's AR 3% 35 B0
M K %) Thiaucourt's [ /4 1% 3% 3 B AE B R AR KRG 5%
FeR 12 g/ L B g R i % o
14 ZEENSBEEF

W SR AR L R S SR T 4R35 L HC500 pL WO
A5 mL 2k B89 Thiaucourt's A& B 35 e vh L8R 5
1O 0 B 36 B2, Wi B A £ 1071 107 A1 107, 42
T T AL FR A Th 37 CClH IR B 3% ;48 h IR B &
GHFRWOR A IF 1 0.22 pm I ¥ U RS 0E , R RE



L BRAE A IR BT op AR A B S TR Y 03 88 5 M

B 500 pL JE AR T 5 mL 2 B &9 Thiaucourt's ¥
B F7 35 AT 10 £ 6 B 3B 5 37 CHE 3% 3~
5d 5B B IR AT B AR B AR R 3R A
FRIL B AR 3 2 A B 3R Ak B A B T
M K Thiaucourt's [# 4 85 3% % ; 37 “C 8 & £ 5
5~T7 dJ& , 45l 25 Bk B AN B0 B V% 4 R T WA
B R I W S B R 97, AR 3K, RAF ik 55 75 9 .
e N I H I B 2R TR 80 306,80 TR -
1.5 #&PCR#&M

W14 TR ) R 85 3% TR A D8 TR O W AR T TE
FH 20 T 5L R 241 DNA #2 B3 7] & 48 0k R 4
DNA, - DL R, B FH 32544 16 S rRNA G H]
19 & Mo Mmc F¢ P51 W 47 PCR % . R
M AK Z 2 2X Taq Plus Master Mix 11 5 pl, [ 75|
¥ (10 pmol/L) 0.5 pL, T ¥i# 51 ¥ (10 pmol/L)
0.5 pl, Bk 2 pl.,dd H,O #b 2 & 10 pl, ¥ F K
16S rRNA Fl Mo # # #2 % : 95 °C 5 min; 95 °C 30 s,
52 °C 305,72 °C 30 s, 35 ;72 °C 10 min; & 47
4°C, Mmc ¥ R T OfF R AR P06 26 ol O
R 48 °C, ZE AP BT B 1 min, PCR #7714 45
J& TR 106 B W S H UK 43 AT o
1.6 HEFEMNE

KA TR A I AR B 8 R 3 T A
B WA SRR LA o B SR AR G 0 W
BE 1O A%, 0 o 1) [ 4K 55 F2 FE 0 B % b, #6472 min
f 2 0 S I, J5 0 TG B K 34T 3k b v, DA A BR
RPN L Y oAb Y BRSO
EIRCRTA S ALY ON R & DI SR PUE 253
JE AR TR Vi 1188 25 FIVRRAE .
1.7 EFWPCRYEBREANF

W2 mIL Zad 3 Yk T R 52 B 57 I 1 Al Al B R
Yy, 42 BRI 20 DNA FE BN, HT4H 7 16S rRNA
FED3E 0519 (27 F A11492 R) $E47 PCR 7 8 )2
N, AR Z A 22X Tag Plus Master Mix 11 25 pl.,
27 F (10 pmol/L.) 1.5 pl., 1492 R (10 gmol/L)
1.5 pL, #H 5 pl,dd H,O % /&2 & 50 pL. 4" 3% 2
JE4:95°C 5 min; 95 °C 305,56 °C 305,72 °C 1 min
30 s, 35 MG ;72 °C 10 mins 4 CHEAFE . BUS pl
PCR*WI4 100 SR RE W BE I v UK 40 17, 45 45 - A HL
HAE T4 M0 H &8 4R & PCR&Y% 2
3 A W (22 380 IRy A R ) A 8L 1) )
1.8 FIam 5t miaeE

A5 0L 1] I P B 235 SR R 2 A4S RS Y B AT PF

B R IAKFA . KPR )T 5 b e 2
NCBIEHE P2 SE AT L X o F 3k A I 1R T8 958 9
(4 2 B AR H 43 B 5 5 Ok 1 Mo Mime A & R %
EEENNITE SV NTTE S A S INITE S e NITE S 5
WA TEFL SRR A SR AR A Az 5 S R R A S
JEAA Y 16S rRNA JF 41, #l FH MEGA X # {4, 3 F
SBHL L LA 1000 K B R 43 Bt 45 il 3t % #E AR, JF
Sy Mg A EE RS

2 HR G AT

2.1 BHAPCRETEHLHER

FIFH 32 4K 16S rRNA 38 JH 51 %) #E 47 PCR 3™
B85 R BRI A KA A 15 3] 436 bp By FUH
B o REAR A RIRE A 8 RS I B 1Y B
AR AEA T AR i A 2 (B 1-A) . il
— 35 W B B A v SR AR RS SR FH Mo Fi Mime 1
B SS9 2 B #EAT PCRAGIN . F1) FH Mo 45 5 1
SIS A 3AFEAS I B 511 bp (19 U A B (1]
1-B) B2 FH Mmec 55 551 W™ 35 f5 R 46 D )
FES M0 o MR LRGSR T 120 H e FEAS
AEAE SRR Fo 3ASFEAR A A Mo iR s, o
Mmec B4 .

1.00 kb
0.75 kb

0.50 kb

1.00 kb
0.75 kb
0.50 kb

AR H S AR 16S rRNA 51 347 PCR; B. 1 I Mo 4§ 5 1
5117 PCR. M. Trans 2K Plus DNA Marker; 1~8. ¥ 4
B K4 DNA 9. 25 (16 B CLL dd HLO 9RO

A. PCR was performed using Mycoplasma 16S rRNA prim-
ers; B. PCR was performed using Mo-specific primers; M.
Trans 2K Plus DNA Marker; 1-8. The genomic DNA of the
samples; 9. Blank control(dd H,O as template)

B1 #HAPCREMGER
Fig.1 PCR results of samples
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B gk I, 3~5 d Ja B R B SR 1w A] DL R KUY [
TE T TE (B 3-A) o {88 s ™ ULEE, B & P
@tbﬂl%l(* BERCREEA (B 3-B), i —2 %
XL B VR UEAT SRR YL (UL e BT T R 2 B
W, hgG IR A (K 3-C) . LA MME IR

ALK FRIE AR AT I B R &

AR AR A A 5 R S B ROE B K
JH R il 2 SRR

Qe g 2R R

A 5 B = C
«f e = v |
(R === '*—f'xi . a'—: |
B il * h -

E  Spea .

AR B R B IR 3 d )5 B IR B R DG C AR P K
T H IR AR

A and B. Condition of the medium for 3 days after in-
oculated culture; C. Condition of the medium without

inoculated culture

2 BEEFELZIFREEKER
Fig.2 Growth of Mycoplasma in the liquid medium

C

3B BB BB T M VTR 2 (1000 5 C S i et i e €0 8] B 8 B 1 B V& T 25 (1000

A. Visible colony morphology on the medium; B. Colony morphology under inverted microscope(100X ); C. Colony morphology under

inverted microscope after staining with Mycoplasma dye solution(100X)

B3 B R Thiaucourt'sEHFIEHFE FEERS

\

Fig.3 Colony morphology on the modified Thiaucourt’s solid medium

2.3 16STRNAPCRUBERRHFFI 4

T E 43 RS Y TR PR SERL R A Y
16S rRNA K: PR 51 34T PCR Y4, 58 1 L UK
JF 8E 141421 bp I BL(K 4) .

M 1 2

2.0 kb
1.5 kb

1.0 kb

M. Trans 5K Plus DNA Marker; 1. 43 £5 i 1 %t 5l 41 DNA ;
2.5 AR R CBL dd HLO D9 B4R D
M. Trans 5K Plus DNA Marker; 1. Genomic DNA of the
isolated strain; 2. Blank control(dd H,O as template)
4 16SrRNAEEPCR4ZR
Fig.4 PCR result of 16S rRNA gene
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99

isolated strain %

iE Mycoplasma bovigenitalium strain PG11 (AY121098.1)

99 Mycoplasma bovigenitalium strain NCTC10122 (LR214970.1)

59
45

82

99

77

100

79

75

Mycoplasma bovigenitalium isolate 57B00 (AY 121096.1)
Mycoplasmopsis agalactiae strain PG2 (NR_118811.1)
Mesomycoplasma ovipneumoniae strain Y-98 (NR_025989.1)
Mycoplasmopsis arginini strain G230 (NR_041743.1)

73 —— Mycoplasma capricolum subsp. capripneumoniae strain F38 (NR_037061.1)
—— Mycoplasma capricolum capricolum strain G5 (U26041.1)

—— Mycoplasma mycoides subsp. capri strain PG3 (NR_044772.1)

—— Mycoplasma mycoides mycoides LC type, Y-goat (U26044.1)
Mycoplasma mycoides subsp. capri strain M-5 (CP065588.1)
Mycoplasmopsis arginini strain NCTC10129 (CP143577.1)
Mesomycoplasma ovipneumoniae strain MoG2059N20A (CP134940.1)

Mycoplasmopsis agalactiae strain 2463 (CP144381.1)

98 _[ Mycoplasma bovis HB0801 (CP002058.1)
96

Mycoplasmopsis bovis strain KRB1 (CP040774.1)

Sk N A FE 3 B BT B S 1 S A 9 BB F S Genebank 85k 5

% was the strain isolated in this study; Accession numbers of the sequences in Genebank were presented in the parentheses

B5 SEEKRSHMZEERD 16S rRNA &5 4K
Fig.5 Phylogenetic tree based on 16S rRNA gene of the isolated strain and other Mycoplasmas
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e H M, SR B R AR, HAEEY
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Az H R 504 (3491/60 1)) A T2 SCUA Y 8.33 04,
5 4 B (0 8 % BR i (Staphylococcus aureus) F1 2 3%
PE L TCA B A R AR TR] X — R AR 52 T A8
AW TE P 1Y 2 I I T A T A A B S A
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