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Table 10 YR vRe} o] & Ao ALEE d5E 11579
mycoplasma EFT S, 159 mycoplasma AT, 752 M.
synovige EEF= W=oFR15)0] SAE 9 CFR Mycoplasma
HARANA 37°C, 5% CO,Btl 10¥3F STt HiY=E<]
T FEF IRIF] 8t A2 HiAR 107 FAste Z
FMAAY wlFE 100uE 9 CFR Mycoplasma $HAB]A] 3
platesdll ES b SURAAA 59 wjds & FSAE
=218 v 431l A colony forming unit (cfu) T Z A3 o
& BFAE AEIA. 859 Al 7t ARl A w)
Fste] A3 ARSI AT

Genomic DNA £&

Genomic DNA &2 Sasaki 5(17)9] ¥H<E o838t} &,
template DNA £ mycoplasma H]%F% 1 mlE 12,000 x gl
30 Y s o AEAS AAS F 25l lysis buffer [10

Table 1. List of bacterial and Mycoplasma species used in this study

Species Source
M. bovis ATCC* 25025
M. flocculare ATCC 27399
M. gallisepticum ATCC 19610
M. gallisepticum ATCC 15302
M. gallisepticum ts-11B

M. hyorhinis ATCC 25021
M. hyopneumoniae ATCC 25934
M. orale ATCC 15539
M. synoviae WVU 1853
M. iowae ATCC 33552
M. gallinaceum ATCC 33550
A. laidlawii ATCC 31166

M. synoviae(7 isolates) Field isolates, NVRQS*
Field isolate, NVRQS
Field isolate, NVRQS
Field isolate, NVRQS
Field isolate, NVRQS
Field isolate, NVRQS
Field isolate, NVRQS
Rimerella anatipestifer Field isolate, NVRQS
Ormnithobacterium rhinotracheale Field isolate, NVRQS
AATCC, American Type Culture Collection.

Bts-11, Mycoplasma gallisepticum (MG) live vaccine strain.
CNVRQS, National Veterinary Research and Quarantine Service.

Staphylococcus aureus
Escherichia coli
Pasteurella multocida
Salmonella pullorum
Salmonella gallinarum
Salmonella enteritidis
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mM Trs-HCl (pH 83), 100mM KCl, 25mM MgClL, 1%
Tween 20, 1% Triton X-100, proteihase K (120 pgmby}& A7}
3l 60°C, 6027 HRSAIZATE THA] 100°C, 10359t Whe-AIZ)
o A8 587F whX8IIrh 12,000 rpmoil A 10837 A4
28t & AFEAS template DNAR AME-31ITH
At 72 PBSE o831 Mg thg, Qiamp Tissue Kit
(Qiagen, Germany)Z ©]-8-3}4] genomic DNAE &34t

PCR B3 =A
Mycoplasma universal primers 2 252 Al¥ HEAEY]
N R E T R EISEs
mycoplasma 535, 1572} M. gallisepticum H215(ts-11), 1)
T seel MEe ol§sd AN EE, mycophsma
universal primers®] ZF-82 mycoplasma #E FEHAFARE 2

mycoplasma AZE FEHE

— . H. e
F49 mycoplasma XTF 45 E M. synoviae 21T 175

Slg el F7ke WAl

Mycoplasma universal primers 34} ®o|7t A9 gle A
o2 47 16S rRRNA F84F 7|22 sto] 464 bpe] PCR
JEo] ZZHEE 71¢HE Wong-Leed) Lovett (25)2] ol &
gl FAJEiden], vk Fed A7AEe] PCRY 7+
Hkg-2%94, 60, 72°C)N A = eycle BIT} ramp timeS 134
ARG ot B APlAE ramp timeS 7517 S THTable
2). PCR ¥Fg-4-2 2119] 10X PCR bufferMgCl, F7}, 20 mM),
1yl dNTP(10 mM), ZF2F 1ul9] universal primer A9} B(10pM/
ub), 0.1 ul Zag DNA polymerase(5U/ul), 2 ul sample DNAE <
5t F HF wkgao] 20wt HEE E SHTE W63
© 1™ DNA thermal cycler(GeneAmp PCR system 9600, Perkin-
Elmer, USA)E ©]-8-3]¢] Table 29} 2o ¥h&-& AXAaith. 1
2] Al AZ&AE2] PCR Mycoplasma detection kit(Takara Bio
inc., Japan)®} Mycoplasma PCR ELISA kit(Roche, Germany)<
Az AF AMEEA ) Fat] Al o8l &, & 4
¥-L2 PCR71HZt mycoplasma AE501A HIALE H2 02 sl
RAFS] Mycoplasma PCR ELISA kit A|Z2AFS] lysis reagent®}
PCR premix?HS- ©]-8-39 . PCR 53422 ethidium bromide
0.5 pg/ml)°] F7HE 1.5 % agarose gelollA A71¥ET F UV
transilluminatorol 4] £-¢] bandE &3 TH

PCR 72| E0|= =A}

Universal primers, RAF 2 TA} PCR FEE o] g8 7Z}7te]
PCR 5H3-9] Bo]d& ALY Aot A HEE M. oraleZ
ARgBlgI. oM, 71Eo] &3] ZhTE 859 Al geol thalod
Foll A} $1F3 PCR HH-ZACE PCRS HAI51 Z42k¢] PCR

Table 2. PCR conditions for detection of mycoplasma DNA by using universal primers

Pri Nucleotid S g Reaction condition
e ucleotide sequence( ) Denaturation Annealing Extension Cycles
A GGC GAA TGG GIG AGT AAC ACG 94°C, 1min 60°, Lmin 72°, 5min 30

B CGG ATA ACG CTT GCG ACCTAT G
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A WFE 1 miE AT

SE28 4 dlo|ZA Mo Cit PCR 71 Yo BIZIE ZA}
AF- g mycoplasma® o83 PCR 92 E AAE 2HA
B A YAl gisle A8 7Fes PCR 7)He) IAEE 24

3}7] 9)38) Widet mycoplasmaE AlHEE FE-& A dlojg|x
Aol HEH F HESIAE vzl SHATh HiA AEA 9
4 2 Zeols A B3 Axmaly ) srnjoles A
AEUNE 7 sl om B T A laidlawii ¥FH (1070
cfu/mly2 H7FeE T 10318]4810] 37°Col A 20A13E sl &
8 2t A% & PCR 719 AEAS i 23T
4
ZtZ}o| PCR Z20f 2 ZREE R 2H mycoplasma ZE
95+2] mycoplasma®ll T3} universal primers} A3 A&
ETAL RADTES HE faAS Bzl 819t} Universal
primers®] A%, A. laidlawii, M. orale, M. gallisepticum, M.
synoviae, M. bovis, M. hyopneumoniae, M. hyorhinis, M.
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Fig. 1. Detection of Mycoplasma spp. by PCR using universal
primers(A), R company's kit(B), and T company's kit(C). Lane M,
100 bp DNA ladder (Bioneer, Korea). Lane 1, A. laidlawii; lane 2, M.
orale; lane 3, M. gallisepticum; lane 4, M. gallisepticum (vaccine
strain, ts-11); lane 5, M. synoviae; lane 6, M. bovis; lane 7, M.
hyopneumoniae; lane 8, M. hyorhinis; lane 9, M. flocculare; lane 10,
mock; lane 107, positive control template of T company's kit.
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flocculare 2 S-3u)Z7- Wl PCRE A A3, Stz
& A2)F TE mycoplasma©ll W3t 464 bpe] 5©| band’}
BEEAKFg V). v Alg ZEFER] RAMY ZEE AL
3] AE FEA 2AE ANE A SRS, M. synovice
D M. flocculare® AT E mycoplasmac] tidled ¢F 550
bpe] 5] band’} FEFRIC 283l TAF ZAEE ARSS A5
A. laidlawiis A3 EE mycoplasmaE AET 4 9o,
FEAEY Ve TE wWEt M orales 423 bp, M.
hyopneumoniae= 681 bp, M. hyorhinis= 448 bp, WFdZT-S
810 bp AMEo] #AE L) i3, AZALY AR A0 AF
A oo fdFo| thet HAEFE AL M. gallisepticums} 1Y
AlZ0l (s-11% 2F 850 bp, M. synoviaeS} M. bovise ©F 510bp,
M. flocculare's 2F 590 bp H7)9] TR 44 SEAES &
A& = UATHFig. D).
Universal primersE 0| &8t =F &2l mycoplasma ZE

Z5 He9) mycoplasmadl] th3ll universal primers®] A&7}
A& F7lE A1 Bl 459 mycoplasma E55 W 7529 M.
synoviae |G| A B 464 bpd] E©| band’} HEEHITH
(Fig. 2).

2}zto| PCR =710]| (2 mycoplasma Z4E S0| &
Mycoplasma £55-0] oFd S, qureus 5 DHHAIT 850l thd}ed
universal primers?} Al 1% AER] TAF B RANY] HES0]A
£ Bl - ZAR A3, AFSEE BE PCR VIOl A oFAd thEat
o M. oraleZ AL FAIZE YEHA-S0l
Zabgo] s gfo} Z47ke] PCR HE7|H e

S HFig. 3).

PCR 7|¥2| mycoplasma Z & Q&=

Universal primersZ ©]83%F PCR 7|HC & A laidlawii 5 %
459} MycoplasmaBd® PCR ZAEIAE AL A
laidlawiiSt M. bovise= 10%° cfu/ml, M. orale™ 10°% cfu/ml, M.
gallisepticum® 10°! cfwmlZ Tl W} 2424e] TZtE7) A
olgl Aoz ot ¢ 1~100 cfwml®] FREOA
mycoplasma 7&0] 7Fs 8-S ER1EHATHFg. 4).

M 1 2 3 4 5 6 7 8 9 10 11 M

Fig. 2. Detection of avian Mycoplasma spp. by PCR using universal
primers. Lane M, 100bp DNA ladder (Bioneer, Korea); lane 1, M.
gallisepticum; lane 2, M. synoviae; lane 3, M. iowae; lane 4, M.
gallinaceum; lane 5 to 11, M. synoviae isolates.
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Fig. 3. Specificity of PCR using universal primers (A), R company's
kit (B), and T company's kit (C). Lane M, 100 bp DNA ladder; lane 1,
M. orale; lane 2, Staphylococcus aureus; lane 3, Escherichia coli; lane
4, Pasteurella multocida; lane 5, Salmonella pullorum; lane 6, S.
gallinarum; lane 7, S. enteritidis; lane 8, Rimerella anatipestifer; lane
9, Ornithobacterium rhinotracheale.

S2E d vto| A WAl LHO| mycoplasma LY HE

TEE A ol WAl =7 AGA 934D 4 e} vlo]
i A T8 Azl g sfrblele] s A Azl o}
o] PCR 7|}¥9] A&7Fsd 2 1 Un=g #RIs] ¢8l, A
laidlawii®] Bl NS Z}2he] Wale] HFste] 107 343 &
20417 Wk At wj i) HEFEE 105 (1.3 X 10%cfu/ml
2 FI5QAL, PCR 719 AEHE HX A9 998 2
e} vlola)ag Z9 Az B9 10t (1.3 X 10Ycfw/ml,
N FrulelE 2 A AR A 10*! (1.3 X 10%)cfw/mlE
ZALE o], FEE A WAU9] mycoplasma 2.8 AEIHAI= <oF
10~100 cfwmlZ 7 wjFA ] thet AEgHA e} fAlsk R =rt
1= ATkFig. 5).

S .22 45 35 25 15 05 -1.5 -2.5Moack

M 53 43 33 23 13 03 -1.3 -23 -33 -4.3 Mock

Fig. 4. Sensitivity of the PCR assay for the detection of A.
laidlawii(A), M. orale(B), M. bovis(C), and M. gallisepticum(D)
using universal primers. The numbers of organisms in a assay were
indicated over the panals(in log cfu/ml). Lane M, 100 bp DNA ladder.
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0.1 1.1 -2.2 Mock

B M 51 41 3.1 2.1 1.1 0.1 -1.1 -2.1 Mock

—

4640p —

Fig. 5. Sensitivity of the PCR for detection of mycoplasma spiked into
the vaccine. A. laidlawii (10° cfu/ml) was artificially inoculated into
swine transmissible gastroenteritis-rota virus combined vaccine (A)
and canine parvovirus vaccine (B). Decimal dilutions of the mixture
were incubated for 20 hr and then were amplified by the PCR. The
numbers of organisms in the PCR assay were indicated on both upper
and lower panels (in log cfu/ml). Lane M, 100 bp DNA ladder.
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2 PCR 7| % AFAET} JgE o] A&3h=T JThE, 11,
12, 13, 17, 18, 20, 21, 26). ¥ AFAE AlEEHE 29
mycoplasma ZEH ES} mycoplasma AZE Sold# MAEI} =
thar G A = Wong-Lee9} Lovett (26)2] universal primers
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3 PCR AP 4 714 Hrsl). 71&9] d7AEol
2]&1H universal primerst 168 RNA §3A4E AR 3l Al
Fajeh FH 9FGWA M hyorhinis, M. arginini, M.
pneumoniae, M. fermentans, M. orale, M. pirium, A. laidlawii,
Spiroplasma mirum 5% 501808 A&3h= o2 A 3
on gE Aolv 88 Fde waphgo] dojubr| GEE
ARG Basa JArkee). ¥ AgelE 7€ dTAE
o] Ralgh {5 o|jof Folx|eA R HEE obV|skE M.
bovis, WANA A HBE dozivtn & M
hyopneumoniae, 1X12] ZF71Al| E3HA S5, g UG
M. flocurlare, SolA A ZF7|H AHE opdle M
gallisepticum™ FolA F7] AW 2 #HIE op7|ghe M
synoviaeS /0 2 universal primers®] 7AE5-0]48 A v}
AT BN Bo|FELES FRive] #PLE
mycoplasmaE A&7 93 F73) AMVFEE AT Aty
Aot T3, 71E ATEIANA HE3 Aol gle 2HRFHY M
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hybridizationA|H EATHEH O Z mycoplasma L9755 &<l
sk RAE 2B A9, A2l ALBARA] AR o
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g R /\}E’.%q.
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ABSTRACT : Application of a PCR Method for the Detection of Mycoplasma in Veterinary Live Viral Vaecines
Woo-Jin Jeon, Byoung-Han Kim*, Byeong-Yeal Jung, Dong-Jun An, Chul-Hyun Yij,
Hwan Jang, and Gab-Soo Chung (National Veterinary Research and Quarantine Service,
Ministry of Agriculture and Forestry, Anyang 430-824, Korea)

We evaluated the PCR assay and two commercialized PCR Kits for the detection of mycoplasma in veterinary viral
live vaccines. The PCR assay could specifically detect all the tested Mycoplasma spp. and Acholeplasma spp.,
whereas two commercialized PCR kits did not. Also, the specificity of the PCR assay showed that 4 reference strains
and 7 field isolates belonging to avian mycoplasma species could be all detected. The sensitivity of the PCR assay was
determined using pure cultured Mycoplasma spp. and Acholeplasma spp. with a range of 1 to 100 colony forming
units/ml in 9 CFR Mycoplasma broth. To test the availability of the PCR assay for veterinary live viral vaccines, A.
laidlawii was artificially inoculated into the swine transmissible gastroenteritis-rota virus combined vaccine and
canine parvovirus vaccine, respectively and the sensitivity of the PCR assay was similar with the result of cultured
samples. In this study, the PCR assays could be used as rapid and sensitive methods for the detection of mycoplasma

in veterinary live viral vaccines.



