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Acholeplasma laidlawii= A 39 o] Aol ¥ 2k Hhg| ] o}l
Acholeplasmataceae™, Acholeplasma £ 2.2 FF¥Et. HE 1 AETH T Q&
Aol Bl A EUA T, UAY¥ Acholeplasma spp.= HNFAES L33 o8 2
T TES 72 oo AMAgta BiuEo v AF7HA|, Acholeplasma
FolA el WAool Baud At#EZF glou, Acholeplasma spp.oll
5

B QSN e olF % A laidlawidl FAE ] FARSE S4S

B ATdME A laidlawii W%l Hash FHA A xAdS @Ak
GenBankdll 2% ©UE Acholeplasma spp.2] G714 4S FHadte] A&
primers AM83tY] A Jaidlawii®] 16S rDNA H& dA7|AES F24 s 7H
gk PPLO broth six|o\ X A. laidlawiie B3t v 6A1%F =t} 600 nme] &

A. laidlawii 878 8 A717F ODeo %
o] ¢ 06~074E=Y wol A2tx+= FS A3 Loop—mediated isothermal
amplification (LAMP) PCR &4t &l glo] e, A&5S B ofye}, wif-
= 7Ixol EojAS zt: BEXAuMHolt}l. PrimerExplorerV4 softwareS AF-& 3}
o] LAMP PCRE 93 internal (FIP, BIP), external (F3, B3), 1¥] i Loop
(LF, LB) primerE A %3+ 3 A Jaidlawii 7455 $13F conventional ¥ LAMP

A

PCRH S 7N&stlar, 7 W ke 285 Hlaslvh



Summary

Acholeplasma laidlawii is a small bacterium, categorized into Family
Acholeplasmataceae, Genus Acholeplasma which lacks the cell wall. Even
though the biological importance was not revealed, it was reported that some
bacteria of Acholeplasma spp. habitated in hosts such as plants and animals,
including the marine organisms. So far, no case reported about the virulence
of Acholeplasma spp. infected in fish, but the inflammation accompanying skin
ulcer caused by Acholeplasma implies that the A. Jaidlawii also may infected

into fish, and assumed to cause similar symptoms.

In this study, the media composition for A. laidlawii culture was developed,
16S rDNA partial nucleotide sequence was cloned using primers designed
from those of the other 11 Acholeplasma spp. registered in GenBank database.
A. laidlawii was cultured in developed PPLO broth media, then, optical
density at 600 nm (OD600) was measured at every 6 hours. The acquired
growth curve confirmed that the stationary phase began when O.D600 is
around 0.6~0.7. Loop-mediated isothermal amplification (LAMP) PCR is a
simple, rapid, and highly sensitive and specific technique for detection. The
internal (FIP, BIP), external (F3, B3) and Loop (LF, LB) primers for LAMP
PCR were designed using PrimerExplorerV4 software. Also, conventional and
LAMP PCR methods for detection of A. Jaidlawii were developed, and the

efficiency of those methods were compared.
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¥ 1. A Jaidlawii W1 vfx] &4 ZA

X 2. A. laidlawii 16S rDNA £& & 93t primer

¥ 3. A. laidlawii 16S rDNA ZHZ&$% 9% LAMP PCR$ primer
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. A. laidlaiwii®] PPLO Agar plate Wl 23}

S R ZANA dAR A. Jaidlaiwii® ABFIA

. A &3k primerE ©]-& 3t conventioanl PCR Z 3}

. A. Jaidlawii2 %8 ¥7 3 16S rDNA nucleotide sequence

. LAMP PCR§ external primer set2 ©] &3 gradient PCR 23

. A. laidlawii &% 93 conventional PCR Z 3}

. A. laidlawii &< $1% LAMP PCR 2 3%
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Bausda, AYgzHo=ziygy  FEg  wlAEol  Mollicutes  “d(class),
Acholeplasmatales = (order), Acholeplasmataceae }(family), Acholeplasma <

(genus)®| Acholeplasma laidlawii ©] R5-°] 1% 1 tH unpublished report).

A. laidlawii= Acholeplasma spp.ol &3l vre|E|o} & Uz A, 7|7}
02 ~ 045 m =2 Za tpgste] Axde] glrh 7 g2k, o8 §&5 2 4
EE52XYY A Jaidlawii FF{AME7E BaEo] ko v (Brown et al, 2011;
Helena et al., 2010; Vladislav et al., 2012), si <A &= 2011d, Mud crab®.
23Y Lgsty, AAFEAE S S A ladlawii®l BARE A R o

%(Chen et al, 2011), A= A A El7F Bad vp ik

A ZEEH o] dJA A& dnFd #4, WA =9, conventional PCRY

S F2 AMEsEY, H2dE 4y PCREXETY o HASHA oA HEE el

o] 7bsshAl st WS AEeta vk 1 5 POCT(Point of care test)9]
o]

ol Wol &8

conventional PCR 7YXt} =7 Hojuyw, 4~6719] primerE o] &34 ¢

=S FEZ 382 93 loop forward, loop backward primers F7}&2 AL&3 5=

AtHF 5, 2011; ¢F %5, 2008). LAMP PCRe 714 & #A#H o7& template
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% At (Abdullah et al, 2014; Barkway et al., 2011; Lenarcic et al., 2014;

Mahony et al., 2013; Villari et al., 2013).
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2.1. A. laidlawii W ¥ZA B4 2 FFFH &<

Aol A Zeld A laidlawiis W, SAA717] 918 4 w24 ES ©
A37] 9138Fe] DifcolM PPLO Agar(Becton, Dickinson and Company, USA)9l
10% Donor horse serum (biowest, France), =123 A A<l Ampicillin(100 ug
/mDE FH7FstAY, T+ DifcoTM PPLO Agarell 20% Donor horse serum 1] il
A A el ampicillin (200 gg/ml)¥ kanamycin (50 pg/mDS H7E & A
laidlawii®] AFAEE vustA Tt A2E wiA ol A laidlawiis &3, 37T
o A 1047t vtk F, FAdE TY colonys 919 F =79 wjAA PPLO
Agar t41 PPLO broths AR&3E wiA|ol ¥ il 37ColA 175 rpme & Rk i
Stttk vl S spin-downdte] ROl A JaidlawiiE ODgo=1% 343 %
100 = A=< broth ¥{A] 100 mlell E, v} 6A1ZHwt}t ODeo &= 5783+

AA=de Adde= A 240 wE AAAte] S vlalskiid.

¥ 1. A. laidlawii "< 9jX] &M =7

Z71 x1 2
Media PPLO Broth PPLO Broth
Serum 10% horse serum 20% horse serum
Ampicillin (200 rg/ml)
Antibiotics Ampicillin (100 #g/ml)
Kanamycin (50 pg/ml)




2.2. Genomic DNA extraction

109 3F wiFst A Jaidlawii Wi 2 mlS 13500 rpmell A 5 F YA &
2 &to] A5 HS A AF T genomic DNA H2]o] A&t Genomic DNAE
Promegarl2] Wizard®Genomic DNA Purification KitS Al-g&3}o] A Z2ALS] w7
Ao wel FEstct. 8% genomic DNATE NanoDrop 2000C (Thermo
Scientific, USA)Z AF-g&3to] A&Fsldar, A260/280 ratio’} 1.7 ©]4Fel DNAYHS
Alglo] AL23FA L, 1% agarose gel AolA A7|dE sl @ddwi=2 e

7]

2.3. Primers

A. laidlawii®] 16S rDNA partial nucleotideE #2l3sl7] ¢8| GenBankel
S250o Q= 1159 Acholeplasma spp. 16S rDNA nucleotide A€ E5S L
3ol primerE T33FA T} Integrated DNA TechnologiesAt2] Oligo Analyzer
version 3.1 (http://sg.idtdna.com/calc/analyzer) % Primer3
(http://bioinfo.ut.ee/primer3-0.4.0/primer3/) S  ©]&3}o] GCH]E& % melting

temperature = Q1 & A|ZSIATHIE 2).

¥ 2. A. laidlawii 16S rDNA 3 E 93 primer

Primer name Melting Temperature (C) Sequence (5° — 3°)
De. Achole 16S Cl F1 60.7 GCGGCGTGCCTAATACATGCAA
De. Achole 16S Cl F2 60.9 GACGGGCGGTGTGTACAAACC
De. Achole 16S Cl R1 60.0 TCCTACGGGAGGCAGCAGTA
De. Achole 16S Cl R2 60.3 CACGACACGAGCTGACGACAAC




A. laidlawii 16S rDNA®| Al&xd& 93 LAMP PCRE& F3, B3, FIP,
BIP, LF, LB primer&< Primer3 % PrimerExplorer V4 software
(http://primerexplorer.jp/elamp4.0.0/) & ©]-&3}>] melting temperatureE 60~6
5C Alel& FA3dtl. Melting temperature, GCH] & % hairpin 7% 59
quality+ Integrated DNA Technologies OligoAnalyzer version 3.1 software&

gl AEF F AAAACGE 3)

£ 3. A laidlawii 16S rDNA HZ&< 9% LAMP PCR§ primer

Primer name Temll\)/g::ti:lge(t) sequence (5° — 3)
Achole LAMP set 1 - F3 59.27 CCTGGAGCGAAACTCACAA
Achole LAMP set 1 - B3 59.44 ACCTTAGACGGCTCCCTC
Achole LAMP set 1 - P | g9s | ACCOCAACATGCTGATITGCGA.
Achole LAMP set 1< pip | 706 | TICTCGGGGTITGTACACACCG:
Achole LAMP set 1 - LF 59.5 TAGCGATTCCGACTTCATGGA
Achole LAMP set 1 - LB 59.19 CCACGAAAGTGGGCAATACC
Achole LAMP set 2 - F3 59.47 GCTTCTCGACTCCATGAAGT
Achole LAMP set 2 - B3 59.45 TCCCGTAGGGATACCTTGTT
Achole LAMP st 2 - b | g4 | COGTGTGTACAAACCCCGAGAA-
Achole LAMP st 2 - 1P | 706 | ACCACOAAAGTGGGCAATACCC-
Achole LAMP set 2 - LF 59.4 CGTATTCACCGCAACATGCT
Achole LAMP set 2 - LB 59.84 TGGCCTAACCCGAAAGGG




2.4. 16S rDNA Gene partial nucleotide ¥ 2 conventional PCR

A. laidlawii 16S rDNA 8 % conventional PCR TaKaRa PCR
Thermal Cycler Dice Touch TP350 (TaKaRa, Japan)S ©]-&3to] 43 3}9)t}.
T Te¥ A JadlawiiZFE 23 genomic DNAE T3 o2 311, de
achole primer F13 R1 % F2¢} R2 setE AF&3le] S2351t). 83 genomic
DNA 1 xl (50 ng/w)E F3 o2 333, 5 pmol® primeret 5x HOT FIREPol
blend master mix (Solis BioDyne, Estonia)Z A}&3lo] HF 20 2 PCR ¥H$

S 33k PCR 98-S 95 CollA 158 7+ pre-denaturation %, 95 Cell 30

% ZF denaturation, 58 Tl 30%7%} annealing, 72 Col 40% %} extension 37
< 30 cycle WHE3Slo] Fastdom F7t2 72 ColA b5 1P W3ttt PCR

A& 2 Ethidium Bromide (EtBr)S X3F3F 1% agarose gels ©]83Fo] 100 volt
ANA 30 I HArIFEet] FHE AEY AV|E e dAv|dsoew &
olel o A=7]9] PCR AFES Gel & PCR Purification system (BIOFACT,
South Korea)2.2 €%, TOP cloner'™ TA -Blunt Kit (Enzynomics, South
Korea)s Ab&3to] Alz=Abell A A A1 WH = Cloningdt §, 971449 4

°] 8] gl tH(GENOTECH, South Korea).

25. 3 LAMP PCR =74 &4 4 && Hu

A. laidlawii 16S rDNA HZS 13 A& LAMP PCR-& primer?] %

8135ty st F sete] external primer F3 % B3E A&t

e

il

gradient PCRS 33}t Annealing &= %5 50T, 53C, 55C, 58T, 60T, =L
23 656C= AAHsIH L, 95C 5% b pre-denaturation %, 95CoA 30%
denaturation, 2} &%= ¥ = 30% %} annealing, 72Col 4] 40% I+ extensions

308 wkES -, 72CelAM 2

agarose gel= o]&3le] 100 voltall A 30F 7+ A7|9 53] =29 A7]|5 3

B F7hE ukgegith. 24 PCR AbeES 1%

Al

sto & A 23 primere] #H A annealing &% A S &A%}



LAMP PCR< Thermal Cycler Dice Real Time System TP850 (Takara,
Japan)& °]-&3to] FastAtt. Gradient PCRAIA] AFESH A3} gk Fo] A
laidlawii genomic DNAS F8 o2 Alg3lo] 3% 304 A3 F sete] LAMP
PCR-& primerd] tgt testE T35t o™ HF 20 wl volumelZ 10 ule
Isothermal Master Mix (OptiGene, Japan)E AF-&3t3itt. 2t LAMP PCR primer
T APASES Fastol(Lenarc ic et al., 2014; Mahony et al, 2013;
Villari et al.,, 2013) 0.2 xl(2 pmol)e] External primer (F3, B3), 0.4 ¢ (4 pmol)
9] Internal primer (FIP, BIP) Z12]3l 0.2 9 Loop primer (LF, LB)E A}-&3}
Gt PCR W82 65 ColA 30% 7+ pre-denaturation 5, 65 CTolA 30& 3t
ZZA| AL, o]z PCR AHES 1% agarose geloll A 100 volt, 30&7F A7) %
sto] Axs skt 3 A Jaidlawii HZE] 9©] conventional 2 LAMP
PCR| &&2 HWust7] 918ko] 100 ng®l genomic DNAE @A 34 %, z47}

, 01, 2831 001 ngS T+ o2 ALE3 PCRS 33k



WA 2, sj¥dE 52 PPLO Agar plateo] 1097F 37TCol A v %3}
AS u) 9o dwrA el At colony Z7|HTF & =7]19] colonyE &Helsh
ArH2E 1). vidE colonyE F 19 =7 1 2 x4 29 #x 100 mle] H=

T wf 6A1ZtEE ODeo #h& Aol Ad=de 23S wW Vibrio cholerae -t

b

Edwardsiella tarda, Streptococcus mutans 5 °| Y3l doubling time®] o= o
= AQdoH, ol 7[FEY HASE FARRE AAE H ZoR SEIHAY
(Raquel et al., 2010; Takenaka et al.,, 2016; Yang et al., 2012). 6A] 3+ wjt} A%
=4 SAsA S W, =1 19 B9 27] 244 7M1= A7) (Lag phase) = A
& W7 Aoy FSkAIRE 243 o] - HE] T2AIZMHA] HAH 0w da F
21 7](Log phase)oll HolE™ ODepitol oF 0.6°]% A A]7](Stationary phase) %
A} 7] (Death phase)E H.th. m=3F 36A 7B 48A 1M 7kA = A o] #A] &+
sty &= S st (d 2A). $H, =7 29 A= 5F
AA717F iAot 54X 7R o] A A3 o] 5 T8AIZ A & £ A

S Hole "S5 77F Flsoen, 78A17F o] HE = FA| 7] Hoj=& A

o= Ueit (29 2B). B wAxAs A 82 ol Wl AFRHL

l
>T
filo
d
o,

do

ASFFAINE F 2 EFox 402 Ad7]e] Hoss 32 ddsbA X
gt} (Data not shown). W ODepzkel =1 19 A% 0656, =4 29 2%
042524, A7F 2 Z&oA 10% horse serum¥} 100 pg/mle] ampicilline 3 7}

gt PPLO broth WA 7} A. Jaidlawii "l %ol B W2 Ao 2 Z1E At



39 1. A laidlaiwii®] PPLO Agar plate ¥ & Z 3}

A: 7 1 Agar plate, B: 31 2 Agar plate 4. laidlaiwii
10947 v eFste] dolzl colony.

spreading - 37C ol A



Growth curve (10% horse serum)
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3.2. Conventional PCRE ©]| &3} Primer test

¥ 29 De. Achole 16S Cl primerE Abg&3te] A Jaidlami=5€ 16S
rDNAC] HZFo] 7tsstAE &13t7] 9% PCRE T3t & 288 A
laidlawii  cellZ25-¥ genomic DNA % % A9 primerd] 7153 e 2%

2 Agetel PCR F%e] 92 Slsheln),

PCR 2t=e] Ad71ge A, 47H4 28 25l Fag =& Sd9e 5
A e de. Achole 16S Cl F1# R1 primerE AF&3F P

bp 2712 yeltorn F2¢9 R2 primerE AFE3 AHE2 ¢F 700 bp, F1¥ R2+=
°F 1,000 bp, 281 F2¢ R1& AFH&3H A-F-olA+= oF 1,050 bpol 4t=& AT

-
<

T AAJT (2" 3). ¥ojxl PCR A5 T 7FE 2 2717F &<l4 de. Achole

16S Cl F1, R1 primer®] A28 cloning & 9714 <E AA ol AF&ET)

M 1 2 3 <

1000 bp

500 bp

a8 3. A Z3 primerE ©]8 3% conventioanl PCR 243}

Zt 50 ng9 A laidlawii genomic DNAE F3o2 7153t e %39
primer set& AF&3te] PCRES a3t om, 4719 set 7oA ¥&E3g PCR
ZZ ANE 321}, lane 1: de. Achole F13} Rl set, lane 2: de. Achole
F2¥ R2 set, lane 3: de. Achole F13} R2 set, lane 4: de. Achole F23 R1
set, M: 100 bp Marker

11



3.3. A. laidlawii 16S rDNA Gene partial nucleotide ¥ &

GenBankoll SE% o] Q¥ Acholeplasma sp. MEDES Faste] A3
primerS AM&3te] A Jaidlawii 16S tDNA A #te] HEM LGS FE3lo] Ao
7l PCR 4F=<5 cloning %, sequencingsl®] GeneBank®l 5 %3} tH(Accession
no. LC 201977). ¥ojz A <&-& National Center for Biotechnology Information
(NCBD)9 BLASTN Z=za=io =g W s A Acholeplasma laidlawii strain
PG-8A ribosomal RNA gene, complete sequence (GenBank accession no NR
074448.1) 2 Acholeplasma laidlawii strain KHS 16S ribosomal RNA gene,
partial sequence (GenBank accession no. JN 935887.1)2} 99%¢] homologyE %t
= 1,392 bpe A. laidiawii®] 16S rDNA nucleotide sequenceZ &1 4= 3l

(1’ 4).

b

12



1 GCGGCGTGCCTAATACATGCAAGTCGAACGAAGCATCTTCGGATGCTTAGTGGCGAACGG 60

61  GTGAGTAACACGTAGATAACCTACCTTTAACTCGAGGATAACTCCGGGAAACTGGAGCTA 120
121 ATACTGGATAGGATGTGTGCATGAAAAAAACACATTTAAAGATTTATCGGTTTAAGAGGG 180
181 GTCTGCGGCGCATTAGTTAGTTGGTGGGGTAAAAGCCTACCAAGACGATGATGCGTAGCC — 240
241 GGACTGAGAGGTCTACCGGCCACATTGGGACTGAGAACGGCCCAAACTCCTACGGGAGGC 300
301 AGCAGTAGGGAATTTTCGGCAATGGGGGAAACCCTGACCGAGCAACGCCGCGTGAACGAC 360
361  GAAGTACTTCGGTATGTAAAGTTCTTTTATATGGGAAGAAAAATTAAAAATTGACGGTAC — 420
421 CATATGAATAAGCCCCGGCTAACTATGTGCCAGCAGCCGCGGTAATACATAGGGGGCGAG 480
481  CGTTATCCGGATTTACTGGGCGTAAAGGGTGCGTAGGTGGTTATAAAAGTTTGTGGTGTA 540
541 AGTGCAGTGCTTAACGCTGTGAGGCTATGAAAACTATATAACTAGAGTGAGACAGAGGCA 600
601 AGTGGAATTCCATGTGTAGCGGTAAAATGCGTAAATATATGGAGGAACACCAGTGGCGAA 660
661  GGCGGCTTGCTGGGTCTATACTGACACTGATGCACGAAAGCGTGGGGAGCAAACAGGATT 720
721 AGATACCCTGGTAGTCCACGCCGTAAACGATGAGAACTAAGTGTTGGCCAAAAGGTCAGT 780
781 GCTGCAGTTAACGCATTAAGTTCTCCGCCTGAGTAGTACGTACGCAAGTATGAAACTCAA 840
841 AGGAATTGACGGGACCCCGCACAAGCGGTGGATCATGTTGTTTAATTCGAAGATACACGA 900
901 AAAACCTTACCAGGTCTTGACATACTCTGCAAAGGCTTAGAAATAAGTTCGGAGGCTAAC 960
961 AGATGTACAGGTGGTGCACGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCC 1020
1021 CGCAACGAGCGCAACCCTTATTGCTAGTTACCATCATTAAGTTGGGGACTCTAGCGAGAC 1080
1081  TGCCAGTGATAAATTGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACC 1140
1141 TGGGCTACAAACGTGATACAATGGCTGGAACAAAGAGAAGCGATAGGGTGACCTGGAGCG 1200
1201 AAACTCACAAAAACAGTCTCAGTTCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGG 1260
1261 AATCGCTAGTAATCGCAAATCAGCATGTTGCGGTGAATACGTTCTCGGGGTTTGTACACA 1320
1321 CCGCCCGTC 1329

Y 4. A laidlawiiZ 58 £33 16S rDNA nucleotide sequence

WdE A JaidlawiiZ5-¥ € F9 acholeplasma sp.olA 733t primerE Ab
&3] Aoz PCR At=el A7IMLEe W& acholeplasma®t HW 99% 2]
homologyE HJ oW, Z 1,329 bpE ey Art. Adojd AHLLE accession
number LC 201977% GenBankell & =3} th.

13




3.4. Gradient PCRE ©] &3 LAMP primer test

A. laidlawii 71Z&4 LAMP PCRY /1'% 93] dojxl 16S rDNA 4714
A2HEE ¥ 39 primers A &3 3 external primer seto] w3 gradient PCR

T35ty #HA annealing temperatures B33t LAMP PCR primer test

tlo

= 938 50 C, 53 C, 55 C % 58 T2 annealing temperature® gradient PCR

%33 A3} primer set 12] A% 50~58C ZAsIAA AL FAs <o

& Z=ZAEo] g5t} Primer set2o] ¥ 50~58C7HA 9] Ab&o] el
=

o}, LRt £S5 FEANBE o] BaHYS B oh Y B

Mo s

X
rlo

AES BHAW 50CY A= primer set 1o] B3] FZEALE Q] oFo] nj-¢-

)
o)

=
Ao g FHAqurH2d 5). 3A, primer set 1 ¥ set 29 A EF 60T

5CAA = FZ4E0] Soto g Az EA gkti(data not shown).

Achole LAMP set 1 Achole LAMP set 2
1 2 3 4 M 1 2 3 4

205bp

13 5. LAMP PCR§& external primer setS ©]-&3% gradient PCR 43
External primer®] 3t ## annealing temperature B2 93] 50~53C
o] £ 2% gradient PCRS S8t} Primer set 19 4% BE A
Wo ofol FEAEO] FHA oY primer set 294 = w2 2LEAFE Al
o] o] A AS ¥ olyzt set 1 By} STEANE Q] o] uf$ He Ao
2 Zolxdt}. Lane 1: 50 C, lane 2: 53 T, lane 3: 55 T, lane 4: 58 T,
M: 100 bp Marker
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conventional PCRYM 3 T3A4HE0] &5 Hlwstdoh w3k A AEdAA &<l
= F3 F9Y ¢S ddste] PCRe 3% §, 1 =S stk #
A. laidlawii genomic DNAZE serial dilutionste] Z+2} 100, 10, 1, 0 al
0.01 ngs PCR ®t&9] FHPo=m Ao w &0 FHA FAAE st
HEo, A Jaidlawiiel E©]4<] conventional PCR (1% 6) ¥ LAMP PCR (1
d4 NS T3 & Arigsstd] F A3%E vud o Jfiks LAMP PCRY 9

HE 58S A53 Conventional PCR 23}, 100 ¥ 10 ngS FH o2 A}
&5 AiollA] FHE AES AT F Ao 1~001 ngs FHOE AL

=S
g AIolM s Fotor FEAAES A = At (d 6.). ¥, LAMP
PCR A#ol M= 100~1 ngZbA SFb=s A Feko
=9 4% conventional PCRET €53 B HAow

vfeto g & ) A Jaidlamii &S 9 L

T Aol A& H A8 AZ WA fEle Ao sk
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200 bp

a9 6. A laidlawii F1EE& $¥ conventional PCR Z %

A.  laidlawii  16S rDNA 5o|&  primerg AF&ste] T3 &
conventional PCR %85 F333th. 8% 100 ng % 10 ngoll X S
= g ddoyd 2 olste FkeMe Hetow S = gl
Lane 1: gDNA 100 ng, lane 2: gDNA 10 ng, lane 3: gDNA 1 ng, lane 4:
gDNA 0.1 ng, lane 5: gDNA 0.01 ng, N: Negative control (D.W)

M 1 2 3 4 5 N

1000 bp

19 7. A laidlawii AZE< $1% LAMP PCR A%

A 2et primer= LAMP PCRE 33 A3} A %3 LAMP PCR-& primers
ARESte] Y9 S dEd v=d LAMP PCR W8S 33ttt =3 %
1007 1ng7HAl fA SFAEo] gelEom) 1000 bp O] stoll A1 LAMP PCR
o] 549l laddering d/go] &AF Atk Lane 1@ gDNA 100 ng, lane 2:
gDNA 10 ng, lane 3: gDNA 1 ng, lane 4: gDNA 0.1 ng, lane 5. gDNA
0.01 ng, lane N: Negative control (D.W)



Az AFEN FAF WA Aol AABPe] ALAY % A} 2
Bakel we AAAA Azt dojubm ek 1RAL FAE FAA AATol

olgx] oFe Holoa TEH o mAMER Acholeplasma E°) FAE =
}

drelglolz Ak oz WololA HEH = AHE By Auder <
rol Aottt BMAAS 7HAL o™ (Chen et al, 2011) FAA WHAE Ald=
E314 Ampicillin®} Kanamycinsol WAE 7R = AS 35Ut
(unpublished data). A. laidlawii ZF44 SO 2= AFo AU -+

4% 2elm AT LYV Fol dvh 1B AFYBAAE nuEE 97

£
jus)
-
o2
>

o
of
X,
g

b o] Foll A= Acholeplasma spp.”} R.aL% A ek gk}
Holo Al AW ek Al 7[EH o= dui 9 wjx] 283 PCR 7| &

Abgshed H2dE dEHela

LAMP PCRW 2 Bst polymeraseE Ab&3lo] %o wE ®HAAS AXH
o FolA HE, Aol FaAEo] FHo] douy F= 4~6719 primergs
AFESIA] A Fel digk PCR SelAdS =9 o v o Aok 5285 #A

Foll AFoNME FHo]A Aol 75

5 u)
e 2, @4l LAMP PCR Ay #8487} Soua 9

B = g EEld A laidlawii®] genomic DNA®O| thslo] #
AAZEEFEH e AFEE I 9= 16S tDNAE Ao & 3l (Woese et al,,
1990; Woo et al.,, 2008) 7= F-ZAES w83+, sequencing & & 54 3
gstdom, A Jaidlawii WAl HAstE WA =S HASAT

7

Acholeplasmas +R&H o2 HINALE Mycoplasma < (genus)oll EFHA|
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A HAXol, E Y FAFAT vlS =HWeisburg et al., 1989). mhabA,
A. laidlawii ¥ <ol =2 sh¥

T A= PPLO wix]] 10% % 20% horse serum, ampicillin Z22] 32 kanamycin

=
)
BN
o,
n
>

EFAN S 93 Mycoplasma spp.E PlEE

S #H7Este AFES vwsg A, 10% horse serum¥ ampicillin (100 pg/ml) S

A7 & wikste Aol ampicillinel WA ol fle AldE AMTE &+ Ui, A

laidlawii®] A7%&E FXA7]= dlol a3AdS e drh(E 1, 19 1, 2). 7

Hj oFul #] Zste| A Aol AFFAS G0 A, A laidlawiist 7Y A

ABAN = Mycoplasma genitalium®] A== Q1 dF A2 3te}

sl = o, A 7]7kA1 9 ODgw ko] Aoz v As A = Ayt
m

(Ueno et al., 2008). ¥+A, 10% horse seru

Al 2 o] Aol AdeEAE weof & Fom duhEnh w3 7 w21
oA AR 7] o] Fo FEld AMEV|Z FHol=i= o] Felx x| gkki=dl, o
23 Ay ERISHOR WS Mycoplasma genitalium 2 Mycoplasma
pneumoniaes %, streptococcus pneumoniae 59 Aol AA7] o]F Al
g AMEVIE Hol=s A3 Hlws] Bgs w e s Hole AR &
A H(Furness et al, 2016; Sham et al., 2013; Ueno et al, 2008;). ¥#] ¥ 16S
rDNAS] F& A7|AES &g 23 v F9 16S rDNA® %2 homology

= Ho® A Jaidlawi® rDNA 9A] A3Hor 2z BEL &S Fels)
ATHE 4), HYAZS Jdstes Aoz sE WaazntEadgy 7|ute] A7)

EE AREshs Wel glov, Fwko] Zhadt did Al el M7k AlghA o] of
ar Ao, st Fol dia] o] 7hastH g
S 28d 4 9E Uyt PCR, Real-time PCR, LAMP PCR

)
o
o

rr
>
W

ol
o,
i
oo
n
lz]
g
8
o
e8]
(@)
5
LY
&

, 2016; Miller et al., 2016, Stratakos et al.,
2016) & ATNAN= A Jaidlawii &5 X1@38H7] 918 conventional PCR %
M-S istal conventional PCR 7% ¥ LAMP PCR
71 HE FAXE vlwsdti(d 7). 2323, conventional PCR7]1H 9
HE=37= 10 ng, LAMP PCR 7I%9 & AIA= 1 ng o] Aeg gl
Folom, 7]Ee] AFAzet o] LAMP PCRe #=7} conventional PCR.T}

=
>
=
&)
s,
O
s!
o
o
oo
rot
=
e
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AT, o Fol &
b ahsiolel, A

o2 goly Qv Barkway 2011;).

ol
HH

LAMP PCR

ki3

=
=

A. laidlawir

H AR
foF 8 ZAo|t}. Conventional PCRe 4% 2A17F 30%, LAMP

9]

4=

9]

]

0
o
T
el

%0

_04

ol Fol A&t FAlel

L,
B
_Ev

o
NJo

S
=

LAMP PCR

w o]
% Acholeplasma sp.

F HAAE A EH NS

ks

olX A laidlawiiol ©

%

ki3

%

el = o
LAMP PCR

Aoltt, 3

e
=g

A ARl ko] 7}

—<:5l.

o

=
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s
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