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Mycoplasma spp. are extracellular bacteria that colo-
nize on the respiratory epithelium of humans and ani-
mals. It is a causative agent of pneumonia commonly
complicated by opportunistic infectious bacteria. My-
coplasma spp. infection cause relatively mild disease
in the absence of environmental stressors, but when
complicated by secondary bacterial invaders the re-
sultant disease can cause obvious clinical disease and
severe production losses in intensively reared pigs My-
coplasma spp. are highly fastidious bacteria, difficult
to culture and slow growing. Many species of Myco-
plasma spp. are important pathogens causing respira-
tory infection in animals and known to induce huge
economic losses. The aims of the present study were to
develop a rapid isolation and culture method of wild
type Mycoplasma spp. in pigs. We used Mycoplasma
spp- genus specific dlrect PCR without DNA extraction
procedure using Phire” Animal Tissue Direct PCR Kit
from the lung tissues with pneumonia lesions. There-
fore, we could save the time for tissue processing and
increase the accuracy of Mycoplasma spp. inclusion
prediction in lung tissues. Thereafter, we used the op-
timized media to isolate and culture Mycoplasma spp.
As the results, Mycoplasma spp. could be isolated and
cultured quickly and efficiently. These results could
provide an efficient strategy and method for the rapid
and accurate isolation and culture of wild type Myco-
plasma spp. in pigs.
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Mycoplasma spp. 7ol g #32 1
AMEZFE HAg A E ol &ate] 23] A Mg &
] e A ofFE PCR AxE gRlste =
akste] AT (Fig. 1). dFo] Sl =AY A3S
AMET 7] YA A& eaba e LAl ole () FH
EE5Y ks Soto] 5 HA 9 Ao s
MELS et 25 #A ] Ao ZFE Mycoplasma
spp. <t o] el we] dRg MEPste] AP
Weld Fadow Ans AFs 0.1g9] 7HE 475
o] g3}o] Mycoplasma spp. N&ERA TS S35 54
A3 AE AR ELE #7718k, Mycoplasma spp. A&7 gk
A7t A hAER EEaer MEE AFESESIT
ok9] A Z oA Mycoplasma spp. 214 A& Phire™
Animal Tissue Direct PCR Kit (Thermo Fisher
Scientific Dharmacon Products, Lafayette, USA) &
o] &3}tk Mycoplasma spp.oll 7439 =A w42 #H
W 59 AR5 AFH s Kits tube QFell W st
Mycoplasma universal primer %3} kit buffers ¥
% Mycoplasma consensus PCRE& ®}2 A A &}8c},
Mycoplasma consensus PCR DNA thermal cycler
(PTC—-100 Thermocycler, MJ Research, USA) &
o] &3to] W& A A&t Mycoplasma spp. PCRE
9 AlEAl= Forward primer (F; 5' CTC TTT GTA
CCG GCC ATT GT 3" 9 Reverse primer (R; 5'
GAA TGA CAG ATG GTG CAT GG 3)=® FEA7+
215 bpelSlth. PCR& 918 WgAoke] 242 1 w
Forward® Reverse primer (10 pmol/ul), 2.5 ul
10X reaction buffer, 500 mm dNTPs, 1.5 U Taq
polymerase® 2z} ¥ a1, 25 ulQ] wWk-S-SFo] H = Wty
SHTE A7t PCR WHEZ12 95T 5% (pre—
denaturation), 95C 1+ (denaturation), 55C 1+
(annealing), 72C 1% (extension), 30 cycles¥ 72T
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Fig. 1. The Strategy for rapid isolation and culture of wild type
Mycoplasma spp. in pigs.

3% (post—polymerization) 2] 712 2 thermal cycler
(Gene Amp 9,700, Perkin Elmer, USA) & AF&3}% 0},
PCR F% 252 1.5% agarose°] ¥ 100 voltolA]
203 17195319 ethidium bromide® 23 & Gel—
Documentation system (Uvitec cambridge, EEC) &
o] g3t Mycoplasma spp.=°ll 5°014<l 215 bp2 W=
-5 glstel.

/MetEl Mycoplasma spp. A&EHAEH S F3) 3¢
StREA 42 AE 7MHES 9783, Mycoplasma
AR VHHAES AP Wl Fur Ao AN EY 1
ge W AOE AF o] AL Bard fdel] Wi Ayt
7FE MAsta 2 me Mycoplasma spp. WA & Y-
T, Hy U2 4ol -4 (homogenate) & W&t
FASE 7P ES A2 183 FAste] A% =4
Fol=s FAAN F FF AL Mycoplasma spp. 8]
H| A o] HZE3A . Mycoplasma spp. 2] #l %= Hanks'
Balanced salt solution (Gibco, Korea), Mycoplasma
Broth Base (Oxoid, USA), Brain Heart Infusion (Oxoid,
USA), Yeast Extraction (Duchefa, USA), Thalium
Acetate (Sigma, USA), Ampicillin (Sigma, USA),
Porcine serum (Gibco, Korea), Glucose (Sigma, USA),
Phenol red (Sigma, USA) & &-f3to] A8tk /M &
FAE 2 WA e dEe $, 37CAA 5% CO, -
incubatorel Al 4 &<k wikstal A wiks SHATH
A weFe 2He] AA F7tE A E-2 Mycoplasma spp.
Hi A o] g ste] Fae §, w2 Azbo] Aol A
kAl o 7 Wt Mycoplasma spp.7t Ak Ao w e
4 99tk Mycoplasma spp. M2 S¢HA FH o=

Change Unit (CCU) 2 &3t HH S o] &3t

A ek 3 Mycoplasma spp.2] #2] vk AF o R =
/M¥tEl Mycoplasma universal primerss ©] & 3%
Mycoplasma consensus PCRS AAldto] &lald )
il o 2 RE DNA F%-2 bead beater—phenol
extraction method& AF§3tAth. wSd #5755
13,000 gollAl 30 &<t e glsto] 82 A AAE 1
ml B+ SF57F 5919 mini—Bead Beater (Biospec
product) & 2 ml FHol| T AF ko] A & Hat
32 Tl F-A171 glass bead (0.1 mm size, Biospec
product) 200 09} phenol—chlorform—isoamyl alcohol
SN [50:49:1 (v/v/v)] 200 E ¥°] mini—Bead
Beater (Biospec product)® 30%%} 5,000 rpmo. =
A83Ant. 28 3 4 CoAA 12,000 rpmlz 1557k
QAP F AFNe HF 2 m FEA &HT 3 m
ZAMYE & (sodium acetate) 10 0%} ice—cold A&&
250 ptE ¥ol —20CelA 10%3F FAA171 3 15,000
rpmO %2 1583 A4 vk AAES 70% AR
A # ko] Aol AEAI71aL Tris EDTA (pH 8.0) 60
peoll EAA Aol AFESHAT Wkt o w R E FE3
DNA M ZEE2 UA A3 Mycoplasma consensus
PCR =72 & Jhg ¥ PCR 5% A& 1.5% agarose®]
Yl 100 voltellAl 20#3 A7) F3te] ethidium
bromide® @3 ¥ Gel-Documentation system
(Uvitec cambridge, EEC) & ©]-&3}°] Mycoplasma spp.°l
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5014l 215 bpe] W= 55 &1kt
s OW O % Mycoplasma spp. g WWo] gqlx
HV] HgozEE wHH Fh A4S AFH et
Phlre ® Animal Tissue Direct PCR KitZ o] &80} ¥ 1 9]
DNA FZ3%74 9l°] DNA thermal cyclerg ©]%3}¢]
< PCR WF&& A8 A3} Mycoplasma spp.°ll
EOl@OJ 215 bpe] A= FEHE &AE + AT (Fig.
2). Mycoplasma spp. 39 27A& Hole &5 H A9
04 AME FA (homogenate £ "9 Mycoplasma
spp. & wiAe] HEFAL 4 F Al wiS A &
g ek wA o] Mol HEMo|A kMo ® ¥
24 #elalo] Mycoplasma spp.o) HWieF Al F7lH =
CCug wWszts e 4 Utk (Fig. 3). Aldl Wik &
Mycoplasma spp.°] & vl dF 55 FAs7]
fste] w2 R E] DNA % F Mycoplasma
universal primersE ©]$3% Mycoplasma consensus
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Fig. 2. Direct Mycoplasma spp. PCR amplicons with lung tis-
sues were identified on a 1.5% agarose gel electrophoresis.
Lane M: Size marker, N: Distilled water, C: Control normal
lung sample, 1: Lung sample with pneumonia lesion, 2: Lung
sample with pneumonia lesion

Fig. 3. Color changes of Mycoplasma spp. culture medium. C:
Control normal lung sample, 1: Lung sample with pneumonia
lesion, 2: Lung sample with pneumonia lesion

PCRS A3 A3} Mycoplasma spp. 5ol 5°]4¢l 215
bpe] MEE &g = Atk (Fig. 4).

Mycoplasma spp. 52 Al wWi<Fo] 7ttt &7}
oe]- e HEel | AP mgo] ARET[9,11,15-
18]1. 28 Mycoplasma spp.2 WA F & HL
#d AFES HaAlAE okdelA A FdH
NAEZEE Mycoplasma spp.2 #2 2 ko]
Ay Aolth[12-14,18]. & AFolA HAHoz
Mycoplasma spp. el & dHgoz o4
5% A9 AG 24 HAZFEH DNA % ¢l
Phire®Animal Tissue Direct PCR KitZ o] &3}o]
direct PCR& <=3 3, Mycoplasma spp. 73S &2lst=

Aeks Fastel 27 Agol £8nt AL Aokt
Mycoplasma spp.7} Aol S0 A5 &3] o5
4= Atk ©1F Mycoplasma spp.2] 2] wlel| 2 3l
HHZ] o]g-stef Hl g ARt= %%% T UGN o R
Mycoplasma spp. 7392 2745 Hol:= % H%9 H%

MES AF AQF 5] Phlre " Animal Tissue Direct
PCR KitE ol&3te] MEe] DNA FE340] Za glol,
<=3} 7] Mycoplasma universal primer %l 7] 2% PCR
"3 © 2 Mycoplasma spp. 114 o1 F-5 918 5= dATh
HI2o] DNA F=34o] de gl ol k1t°ﬂ FE 3 o
DNA Release™ Additive2] 2§l AOHH HEe] A
¢lo] ThermocyclerelAl BFZ DNA F&0| o] Foj#
971 ol & PCR ﬂ}ﬁoﬂ DNA binding
domain® 7] E4W3] 19+E Phire” Hot Start I DNA
Polymerasex s&x2 U & EA8 s &2 %9
PCR inhibitorsE2 9&& avz oz AAsNE=[19].

7 0“‘101]/‘1 ME HF 248 DNA =534 3ol
Phire "Animal Tissue Direct PCR Kite] S0l
bufferel] ¥l 247} 1 2] Mycoplasma universal primer
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Fig. 4. Mycoplasma spp. PCR amplicons with DNAs from the
cultured homogenates were identified on a 1.5% agarose gel
electrophoresis. Lane M: Size marker, N: Distilled water, C:
DNAs extracted from control normal lung sample, 1: DNAs
extracted from lung sample with pneumonia lesion, 2: DNAs
extracted from lung sample with pneumonia lesion
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(10 pM/ut) %< F7}3 & DNA thermal cycler®
o]-g-sto] ®E3-& A AIste] Mycoplasma spp. 7Sl o1&
2A12E el gelgt 4= 91l

2 AFolA e FHoE EH5FeA St
stolst wl# #H &S Mycoplasma spp. W

AMZ 2 RE] Mycoplasma spp. 3 o155 A43]
Q7] wiEel, e wF o HE AEY] A
te, 29 Mg Ay 7tsAs SdEd = sl
7/l ¥ Mycoplasma universal primers ©] £ 3%
coplasma spp. A& TS F35Fo] Mycoplasma spp.°ll
HA e BE AAEL #H 78k, Mycoplasma spp.©l
o] &y 7tAERSE FAZ vHEo Mycoplasma
ks st MEZ A Eete ZEEZS
. 71& Mycoplasma spp.2] 2] ko] 14
Q¥ vleF ek & H 2] o} ok 91t
€] Mycoplasma spp.2] #2]7} o]# & F o7
[2,18,20,21]. & A4 = Mycoplasma
A143] Fletal f-A4 A1E-S Mycoplasma spp.
J3t v A o] HEsto] wjkgrowA ] ek
obd F Qla HEo A8 HE AR d5E F
glw i,

o] A3} sj A Mycoplasma spp.2] A< 2] vl £
Nkatelet, ol st A# o] &85 Fote] =
Sk AA A =48 F35E Mycoplasma spp. 2]
HjoFol 7hasta WAl SHF FHel B
Aoz FeE Q).
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