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379 gulgl xgo|w S ¥ 8l= Nomarinum == M ulcerans® ITS A Abo] Eo]Ael ooy AE; AEH

rlr [L
= g
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[0022]

[0023]

[0024]

ZIHSd 10-2014-0042839

% 389 ARk xejolw] I MGWE 399 AW eto|wE EFEFE Mosimiae®] ITS At Sol#Ql =
gholw] ME; AMIdHsE 4094 AR xotolw 9 AMAWE 419 Awrek Zepolw|E XEFSh= Moulcerans®l
HSP65(Heat shock protein 65)°l 5o]d<Q0 Zglo|w AHE; zgtol W A EHE 439 4
WEF xetolw| & 23t Nosepticum®] ITS Frdztel] Fol#ql Zefolw] ME; MIHE 449 A3f xto|n
2 IS 459 ek ZotolwE xFEhE MsmegmatISJ ITS Frazpell Hol]AQl Zatoln] ME; XNIHE
460 4k Zefolm Bl MAWS 479 g Zotolw S EFbels Mosmegmatis®] ITS frzpel] Sol#Ql =
ghol AE; MAHNT 489 AHlegk Zeloln] LU AMIdHG 499] HAn}ek EE}O]KHE X388t M scrofulaceum®)
16S rRNA f-21xfell Eo]&l Zilo]lm HNE; MIiT 509 Awek Zgholn 9 MIdHE 519 9yg o]
S X8k Moscrofulaceum®] 1TS xAtell 5ol Zetoln] AE; MAMZT 529 A& zetojn % AL
=R

Y _z folr
g
23
s
o
Do
1o
o
o
o2l

i

WS 539 HHrek ZElo|ME X 8tsli= ). haemophi lum®] ITS A A}e] 5o] ol AHE; *1°ﬂtﬂi 549]
Ak xojoln] 9 AMAWE 559 Qe xotolw S XISHE Nomarinum W= M.oulcerans®] 1TS Aol 5
A Zolw AE; MEWE 569 AW Zefolw Bl NAWE 579 W ZefojwE ¥ she
M.celatum®] 1TS fr7d#pol] So]Ql Zefoln] AE; MAMZ 589 AW Zefoln] B MAWMT 599 AWk
ZefolWE LSSk Moabscessus] 1TS frdAtel] Sol#Ql Zefolw AE; MAMZ 609 AW Zjo]w H
AEWE 619 A ZetolmE EF8HE Moabscessus B M. chelonae®] 16S rRNA -2 zte]] Kol A<l o]
ME; MEHE 629 AWe Zetolm 2 MIAWNST 639 Iutek Lol E X 8tsl= M peregrinum®] 1TS
AdApell SolAQl zetoln] AE; MAMZT 649 ¥ Zepoln B AT 659 ALY ZelolnE Eotdh=
M.mucogenicum®] 1TS fr7dAtell SolH<Ql Lol AE; 31 MAMZT 66°] FJ¥F Lol B AT 679
AW ZefolvlE 8= Moshimoidei®] 1TS frdAbol] Hol#Ql Zejolm AER o] Folxl oA Aded 2
ool zefoln AEE Eelel= violmutHglol FE Lol AEE xEgtshs vholmutEElol w8 7
EE Aledd.

_040[‘
4

rl

0;

)

A7) wholmutelEol £4E VEE DME AN FREAAANSOZ FEay] A Aote xFT 5 A,
7] DNAS AARE SREAAANEOR FF7] 93 Aokom DNA SFHEL, dNIPs, PR ¥y §& %3
@ & gvh. 4] vhelmutdeol ¥4 B vlolmutd ol MY U TEAT & w7 FFE
54 o A lskel 54 #iol Hol&el FA4E BACR HUAR, FALE Hol7h ALE A
A meolnE R 5 Ak AV meoln AER AN FE e 94749, 27 D ¢ wEo o
547e gaARAL woluw ol mejstel AAH Aol

(high-resolution melting curve)®2]

25 X Ak o] gE], AATE SEEAAHAN
EvaGreen, LCGreen 59 FFMAE X38T 4 Yt} o

S Mo = EvaGreen FFMart X3q=E 4 3l 2
Germantown, MD, USA)E AR&3te] HAAZ-FFaALAATES HAASIAT. 7] Type-it HRM PCR 7] Edl= 33
M2 EvaGreeno] £9°] v},

2 oao] o AA Iﬂrgb, 7] mpolmuteElo} $A4E JEE AEWHE 19 AW xefolw] F A AW
zotolwlg EFSHE Mgastriel 115 faxtd] ool Letoln] AE, NAME 59 Yy =
Al

AT 69 udF ZololwZ 3 el Moxenopid] 1TS Aol So]2¢l Zejo|r
79] AWk xefoln] W AWM 89 AwWdd meto|ME XSk U fortuitume] ITS FrAbel] Ho] Al X

E, s 109 A Zelol 2 HIMF 119 Iwek Zefo|wE Edhets Ao 156110
ARl 5o] Al 13}01131 AE A *1—;1@ 129] ek Lol

)

L *1 WS 139 4R "0 Zglo|m 2 %33

ol AE; MIdHZE 1494 A zotolm g IS 1659 Ak EF/} ]D%E— Jﬂé}% Mabscessus-% ITS
A e HolAQl Ztoln] ME, NEHE 189 AWdF Xgtoln 9 Ag

= M. intracellulare®) 16S rRNA 2 Atol] Eo]#el Zalolw AE, /‘105‘%‘_4i 209] Xé“o“_%k zgtoln gl AdW
19] 9w Zelo|ME E3hel= Moszulgai® 1TS fdxte] HolHl Zeleln AE, 9 A

gholuw] g MAWS 239 AW Zetolu|E XTSI M. terraed] ITS fF7dAte] Sol# ] Zeton AE
T A2 mlolmutE ol TS Zetolw AE; AAWE 249 AW Zeloln g A
WS EFSF= Moaviam®] 16S rRNA Fdzpel] Fol# <l Zefolw] NE, NdAWME 269 Awak ZojolH
& 279 Gtk ZglolwmE XSSl . chelonaed] 1TS A Xto] Eo]x ¢l Zlolm HE, HI

N)
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ng oot Ikl
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[0025]

ZIHSd 10-2014-0042839

*ﬂE% ﬁ@ﬂ—t— M.kansasii W= M.gastri®] 16S
1:1

289 4G Tetolm W AGWE 209 AP Zefol
o 3 NAwE 339 e Zefolu

rRNA -7 7ol 180l Zglolw AE T AMIdHE
XE38HE M.gordonae®] 11S Akl So]#Ql Zeto]w A3 vho)sule o} B eholm
AE: AWz 369 AW Zojolm B AARD E}O]D%E— Xt Momarinum TE

M.ulcerans®] 1TS 732ke] HolA<l Zefolm AE, HAWT 389 AWk Zefolm 9l NAWMST 399 ek

zetolME XSk Mosimiaed] ITS F3Abe] Eo]HQl xto]H /q]__, AW s 400 AME Zajoln] o
AT 419 A Zo|mE Xt Noulcerans?] HSPE50l o014 <l Zefolw] AE, AMAWSE 429 *%
zZefolw gl MAW T 439] A Zetolw g I8k Mosepticum®] 1TS o] 5ol #Ql Zejolr *ﬂ#
ALNE 449 BB Lefolv] W AAWF 459 U LebolvlE EFEHE N smegnarise] 1TS FHAo
o] ¢l Ezlolm NEE ETsE= A4 wlolzmule glo} TAEL ZelolH }\ﬂE; M EHME 489 GHEF xZefol

9 AMEdWs 499 AWe Zefo|HE X8 M. scrofulaceum] 16S rRNA - xle] o]H 3l Zilol AE,
W 2 XEdHs 519 GiE zelolmE XSt M scrofulaceum®] 1TS 7=}l
o M s 520 AW Zefoln] Bl MAWME 539 Y ZefolmE Edels
Mhaemo,omjum ITS friztel] So]HQl Zetoln] AE B AAWST 569 4Waf Zefoln] 9 AI/S 579
}af Tglo| W B 3= L celatume] 1TS §-A o] Eo]|Ael Egloln AEE ¥ sl A5 ulo] uky g o}
=g IZgloln] AE; @ AEHE 589 AW Zdlolw] @ HEWF 590 JHEF Zgo|rZ ¥ dal=
M. abscessus®] 1TS GAx}ol] Eo]zel Zaloln] AE, HIHE 629 Aud Zgloln o ,Ho:]lﬂ 632 Aulap
zgtolw & EF3h= Noperegrinum® 1TS 3=l Eo]Al Zetoln] ME, XNEWSE 649 % xgloln g

11~ fr E

g

O_u
o >1E ofl‘ 2o rr

OE

O‘r‘
mod o

=

AEMS 659 AW ZefolmE 23St Momucogenicum®] 1TS fr7Afe] Ho] A<l ii}ow AE 8 AgiHs

662 AW Zetolw W MAWME 679 AWE ZelolmE EFSH= M shimoidei?] 1TS frAAbe] So]#Ql =

golm MEE x33t= A6 nholmute gol 4§ Zeloln HER o|Fd 4 it}

2 oaol oA AAdd w2, 7] wlolmute ol TAHE VEE ARl 39 AW Teloln @ AMdWls

4] Awpay sLatolu g XSl Mogastriol ITS frdzpel So]AQl Zejoln *1L, AEds 59 A =)

ol P AMdWs 69 At golME E3eE Moxenopi® 1TS FrAbed BolHQl Zetelw HE, Ad¥s
g}

ek Zgloln] 2 AdWs 119 dureE ZElo|HE _LTSI-O}.—‘____ A&t 156110 &
E 9 Aguis 129 AW Zefolw] W AMdWs 139 e} xotolw s xEst
= f?}"i’\é H ﬁafﬂ‘*ﬁf’% 16S rRNA frd=}e] Sol#l Zatolw] AEE x3et= Al U}O] g glo} 48 =}
ol ME; MEHs 169 AWe Zglolw 9 AT 179 o Jf%} ZgtolME E8S}= M. abscessus2] 1TS
Frdztel] HolA el Zetolm AE, AAHS 189 AW Zefolm gl MAWMS 199 AW Zeto|mE £33t
M. intracellulare®] 16S rRNA {r7dztel] So]#Ql Zetolm AE, MAWUZ 209 AYF Zefolm 2 AAR
19] Iwsk zato|mE EE8hE Moszuigai®l 1TS FA e HolAQl Zetoln ME, 9 NEW3E 229 A
dolm B MAMF 239 A ZajolwE e M terrace] 1S FAAe] SolHel Zaloln AE
A2 mlo] ke lol FAE Ztolnw] AME; MEHE 249 Ak xotolw] U MAWME 259 9H
E3Fel= Moavium®] 16S rRNA frdztell So]2]l Zefoln] AE, MAWE 269 AWF =
AureF ZetolmE XEEStE Nochelonaed] 1TS FriAfel] oAl Zgtolm AE, A
9 s 299 dulsk xglol o] MEZE ¥l Mokansasii B M.gastri®] 16S
2o Eol#l Zetolu] NE W MW 329 A sotoln] W MAHS 339 ek zEtolwE
EZSFE Mo gordonae®l 1TS 7Rt Sol#Ql xutolnw] NEE XFtale A3 mlo]aute glol 548 Xefoly
ME; qdHs 389 Awrek Zglolw gl MIdHSE 399 gutek ZglolHE X8t Mosimiaed] ITS 7 Al
EolAQl xzutolw ME, Aqdws 409 AW xto|d AEME 419 GWE ZgtolmE EEsheE
M.ulcerans®] HSP65ell Ho]4Ql Zetolm] AE, ANAWUT 429 e Zefolw] 51 AMAWMS 439 g e}
olME XEFsh= Nosepticum®] ITS Aol Sol#Ql ﬁi‘roltﬂ AE 2 Mavls 449 A Zefo ]U1 92 A
dHlT 450 A ZfolmE XSl Mosmegmatise] 1TS Aol Sol#ql Zejoln AEES Eddsh= A4
ulo]utg glo} 88 Zefolw] ME; MEWE 489 Awrek mojolw] 9 MAWE 499 WE EofolwE X
k= M.scrofulaceum®] 16S rRNA fr3ztell Hol#Ql Zetolw] ANE, AMAWUF 529 AWa =X )

WS 539 Hurek ZElo|ME X Stel= ) haemophi lum®] ITS A Aol o]l Zglolm HME, HIWHST 549
AeF Zetoln] Bl AW T 559 AWeF Zefo|wE ERFeb= Momarinum %= M.oulcerans®] 1TS #7317kl &
o]AQl Xzjolw] AME; AMNdAWs 569 AW Ztolw] H AMGWE 579 AW EolwE EFel=
M.celatum®] 1TS FAApe] Eol&Ql Zelolw AEE Xgsl= A5 vlo|Zute ol 54HE Zeto|H AE,; 9

@ =
7] A Zejoln] 9 MW 89 AW Zeto|lmE XSk I fortuitum®] ITS FrlAfel] So]2Ql =
adWs |
Al

\]

0;
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[0026]

[0027]

ZIHSd 10-2014-0042839

HNEHF 609 AWE Zejolm @ NEHFT 619 Gwdk ZelomE EIE= . abscessus B M. chelonae
16S rRNA -3 =pel]l Eo]#el Zaloln] NE, MEHE 629 Autd Zatoln] @ HIWE 639 GuHd Zalo|y
£ I3t Moperegrinum® 1TS F3A o] HolZ Q] Zeto]m AE, MIAMS 649 AW Zefo]m] gl AW
& 659 AW xElo|HE XS Momucogenicum] 1TS A xlo] Ho]AQl Zelolw AE 9 MAWMSE 669
Aek Zefolm gl MAWUS 679 AW Zeto|ME E38k= Mo shimoidei®] 1TS Frdztell Hol# Q1 Zejolw
AEE x3tate= A6 wlo]Zute Elo} 48 Zeto]m AER o]Fojd - gt}

2 ool o AAlde] wEw, A7) mlo]muteElo} $4HE JEE AEWE 59 AW Zotolw] I MIAWS
69 A ZetolmE X3Sk Noxenopi®l ITS frdate] HolAQl Zetolw NE, MEHs 629 Awaf =zt
w2 A 639 g xefolw| & EFFelE Moperegrinum®] ITS F7d7te] Sol#Ql Zto]m AE, A
WS 109 AW zojolw] W AMdWs 119 Awak Zotolw g 23t Aol 1S6110 FdAte] SolA
golm AE 9 IS 129 AW Zojolw] W AW SE 139 AW ZotolwE XFtele LMY A
©] 16S rRNA frdR}el Ho]ZQl xtolw] AEE Xfsle Al wlo]zutdgol 48 Xatolw AE; A
169 A zefolm 2 MAMD 179 W& ZetolvE 8= Moabscessus®] 1TS el 5ol
zgtolw] AE, AMEHs 189 AW Zgolw 9 ANIWME 199 9wd ZgtolwE  AEFElE
M. intracellulare®] 16S rRNA f# Ao Eo]#el Zelolm AE, MAWMF 209 AwaF Zefolw 2 Adu
219 waf ZefolmE XEFSE Moszulgai®l 1TS Aol HolAQl Zetolm AE, 9 NEME 229 G
sabolm @ ANAWME 230 A LelolmE E K= N rerraed] 1TS aake] So]69l Zaton AEES
et A2 mlo]mute| ol A8 EEtolw] AE; AMEHE 249 AwEF xejolw| d *1"5‘%‘1' 25°] Rk
gholmE X3St Maviume] 16S rRNA -3 A}o] HolAQl Lol ME, AMEAHT 269 AWE Zjo|H
AEWE 279 AWk Zefo|mE LSl I chelonae?] 1TS frAAlel] o122l Zelo]n HL, AW E 309
gk xetoln] Wl A AW s 319 AWaF xetolwE EFel= Mkansasii W M.gastri®] 16S rRNA {3 ztel
Eol#Ql Zatolu] ME I MGWE 79 AW Zatoln] W NAWUSE 99 E Zejolw|o] NEE EFEH=
M. fortuitum®] ITS 7 =x}e] EO]X—.J Zgtolw] NEE EFtale A3 mlo|ZutHgof 48 Zatolm AE; A
QU 389 G Lepeln] dl 1% % 39¢] W Telo|WE E AT Mosimiaeo) 115 AR SolHel
zgtoly ME, AMEHs 409 AWk zlolw P NEWHT 419 AWk xefe|WE X ¥t Moulcerans®]
HSP650] S-0]%<Ql Zeto|n ‘ﬂ_—, AEME 429 A zgoln] 9 NI S 439 AW ZgtolwE xFe)
= M.osepticum®] 1TS f7dAfell Sol#Ql Zetoln] AE B XIS 349 AW3F Zefoln] 9 A HIHSE 359 <
}ok SIololm S EIE= ). gordonae®] 16S rRNA A Ao Eo]z ¢l Zgloln MNEE EaE= A4 wpo] ZutE)
E]OF TAE Zooln AE; AEWs 489 Awsr xgoln 9 MEHT 499 Awd ZetolmE EFste
M.scrofulaceum®] 16S rRNA r7z}ol] Eo]z ol Zalo|n] HE, MIAHFT 549 Awa Zdloln] = HAHE 55
o) ogutek xgto|m S ¥ 8VSl= Nomarinum == M ulcerans® ITS - Apo] Eo]AQl ool AE W AW
3 469 AW zefolm B MAW S 479 AW ZoolvE el Mosmegmatis®] 1TS Aol So]# <l
Ztolw] AEE x3etE A5 wlolZutH Elo} 548 Zatolw AE; W AMIHE 39 A zopoln] WA
dis 49 Oﬂt‘“—% ia]r WS E33F= Mogastri®] ITS FdAte] Sol# gl Zefolw] NE, ANIWMs 649 gt
3 659 AU zefolmE EIekE Momucogenicum®] ITS Azt So]2Ql =Zeloln
glol L MEAME 579 Ae Zefo|wE XS Mo celatume] ITS -F A}
o| 5‘012—101 Ztolw] MEE XEF3h= A6 mlo]ZutHgof A48 Zefolw] ANER o]Fold F qltt.

(e

M'F#I

2 e Y S @
[T

ro

e, {m l-m 09; fol 7]

é

=

2
i
]

_>.:

rg

}0(

[on)

()]

b,

o

oz

fa g

(4

) AAeel w2m, 4] ololmutelgel 44 IERE AAWE 59 Aud mejoln U AdWs
B9 W Aol EANE orenopi®l 115 ARG Sol 49 Hejoln] AL, ARG 629 T %2

ol B AWM 639 AW Zeto|E EFel= Moperegrinum®] 1TS FHApol] HolzQl Zefoln] A E, A
dHT 100 AW Zefoln] F MAWT 119 Y ZefolmE xdbet= Aol 156110 frdatel 5ol 4
A Zefolr AE B NEHs 129 AW Zojoln 2 IS 139 AU Zeoln s e A W
Adate] 165 rRNA Fralzfel] SolZQl Zefolm AEE ¥ gdh= Al violadtel ol 48 Zeholn] AE; A
AW 169 AW =Zetolm Bl AT 179 e Zefo|ME EIeh= Moabscessus®] ITS frdatel] 5ol
eS|

e

Zglolw] AE, XMEHZ 189 AW Zalo|m o 199 owdF zgtolmE  Egsle
M. intracellulare®] 16S rRNA A x}o] Eo]zol Zgloln] AE, MEAHZ 202 AW Zgloln] T HIHT
219 g ZefolmE X8 Moszulgai®l 1TS FAAel] EolAQl Zeloln HE, 9 AAdWs 229 AW
setoln] W AMAM S 239 AuaF Zabo|w S EFEHE N terrae] ITS ARl Bol& el Zaloln] HEZ
et A2 vlolZEte ol 548 2ol ME; ANEME 249 AW zgoln g IS 259 Ak
gholmE 2T Moavium®] 16S rRNA f-3dzte] Hol]ZQl Zejolw] AE, MEHE 269 AWak Zfo

)
>
RAINi?
23
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el ool
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[0028]

[0029]

[0030]

[0031]

[0032]

ZIHSd 10-2014-0042839

Aol Zetolw AE, MEWHE 309
19] IweF L holME NX3Sl= M kansasii B M.gastri®] 16S rRNA % 2o
E‘O]X—q.?l zgtolu] AE B MIWHSE 79 Akek Zajolw] I MAWS 99 ek xEtolw o] NEE EFele
31 AEE st A3 wlo]zutdgol 48 Zatoln AE; A
oé‘ﬂi 389] Rk 43}0]”1 D AEHS 399 At xetolw|E x TSl Nosimiaed] ITS F7dAte] Sol#Ql
Zotolw] AE, XMAHS 409 FwaF xotolw W NIAHS 419 AweF zEto|lmE X FEE Moulcerans®l
HSP65°ﬂ SolAQl Zatolw] AE, AMAWME 429 ek Zatoln] P MEHE 439 G xetolwE X Fta)
= M.septicum®] ITS frA=pel] Fol# ¢l Zefolw] NE W NIAHST 349 AwkegF xefolw] W UG 359 <
aF szetolmE X FelE M gordonae®l 16S rRNA frdztel Fol% gl Zejolw] NEE xFsl= A4 who]suty]
glol 548 Zlolw AE; MIHF 489 AW Zglolw W MEHT 499 dwek Zglo|lwE ¥ 8El=
M.scrofulaceum®] 16S rRNA f-dzfol] o] ol Zzlolw HE, HAHZ 549 Awak Zeloln I MIAHE 55
o] 9wtk Zglo|ME XSSl Momarinum = M ulcerans® ITS FAAe] 5o]ZQ Zgol AHE % AdH
% 469 AW Zetolw 2 NAME 479 AW ZetolwE TS Mosmegnatis®] 118 Flxte] Kol #<)
Ztolw] AEE 233t A5 wlolmutd Elo} 548 Zatolw AE; W AMIHE 39 A zojoln] BoA
AT 49| ek ZojolwE EFelE Mo gastri®] ITS FrAzpel Sol#Ql ztolnw] AE, NG9S 649 AR
g xepolw] W AW 659 AW ZepolwE XTSI Momucogenicum®] ITS Akl Sol# Q1 ato|n
AE D EHS 569 Awrek Zojolw] 9 MIWE 579 AW} zZato|mE EjbalE I celatum®] ITS A
off EolHQl xZetoln MEE xF3te A6 vlo]ZH o} 548 Zeto]r MER o]Fojd 4 gt}

Fl

E

IL

woagel 9 AAelo] wEw, 47] AL vholmuteleol B4§ Zetolv AE A A6 vholmuelelol 54
§ metoln] AEE WEe ugswel o #e® & dvh o Eof, 47 Al vholmuelelel $4§ =e}
ofr] AE WA A6 vholmutelelol F4 Tefolw] MEE Mol Fuol os #eE &

o] 4 = 137 A
Wl o3l A FHAEL FANA FATAL A v B ) FARA SRS dAdt W
g TPk vholmutaol 54 P ATe

3 ¢ | A%aa 54T 5 e slolmveelel A4S Lejoln)
AE, o Zsh slolauHzcl 548 A= R o)F olgsit AN FRELAMNVSY B FATH B
Mo ol gatis violmuuleol B4 WS AT A Eol shw, $4 /H5d vie|mueeote] o
FRF WA, AAF s S e, 4o wgow EEHoR vielmuuer ¥4 & At
DAY FTE ATE 5 A

= 1 YR %= 5+ 47 FB OI-A9 =glolw wlAZE o) &3}e] L fortuitum, M.gastri, Nontuberculous
mycobacteria, M. tuberculosis complex 2 M.xenopi®] AAZr TFEAAHANNSS T630}04 dojz FEE
(amplicon)®] Faf=r4iA AARE Yepdtt. A7) Sal=rdolA, xF& 2=(T)o)a yF2 9] Atd F3
ZFo] Wsl(dF/dT)e]tt.

=6 WA = 9% 77 FH I-A9 Zgloly ulxE o] 83} ). abscessus, M. intracellulare, M. szulgai 2
M. terrae2]l AAZF TFaLAMqNSS G351 oz

S | Z&AE(amplicon)d] a4l AdE e,
A7) FEAlFgAAAA, xFS 2E(C)o)a yHF-S &9 At 339 WSH(dF/dT) o).
T 10 WA = 13& 27 5B IM-A9 Zgolw wAE o|8&3td N.avium, M. chelonae, M. gordonae 2
M.kansasii®l AAZb FTHaihdqursS 35t doRd FEFAE(amplicon)o] Sd|rAEY  Avts
YUehdY, 7] sl 2ol A & 9 AP FagEke] Wsk(dF/dT) ol

= 14 WA = 188 ZZ HFH -Ao] =glol wlAZE o|83}o] MN.marinum, M. septicum, M.simiae,
M. smegmatis 2 M.ulcerans® AANZF E¢aAs o dojxl FEAE(amplicon)9] §3l34dE4
AdE veEbdT. 7] galaAoA, xFS 2E(0)ola yEH 99 A7 g Wsk(dF/dT) o)),
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= 19 WA = 212 77} 513 V-A9] Zglolw WlAE o|8-sle] M.celatum, M.haemophilum 2 M.scrofulaceum
o] AANZF TFEALAHNSS AT dojR FEAE(amplicon)d] SdFAEY A¥E ekt A7) &
Sl A, xFE 2E(T)olal yFe @ A &F=Fe] W (dF/dT) el

= 22 WA = 25% 747} FH VI-A9] Eglolw wlAE o] 83}o] ) abscessus, M.mucogenicum, M.peregrinum
D M. shimoider®] At ST S st Aozl FEHFAFE(amplicon) 9] | FHAEA ATE e
Aok, A7) ST, xF2 2E(T)olx yF& o9l Azt 3337Fe] Wsh(dF/dT)o|tt.

= 26 WA = 30 47 FE 1-BY Zglo] L3t M. fortuitum, M.gastri, Nontuberculous
mycobacteria, M. tuberculosis complex 2 M.xenopi®l AN FFEALAHNNS S F3Psle] dojzx FEAE
(amplicon)®] &al=dEA ZA3E vepdith. A7) gala3dolA, x5S 2E(T)olal yH& a9 Ad 3
2o W3} (dF/dT) o]},

= 31 WA = 34+ 7z FH [-Be Zgo|w wxE o] &3to] N abscessus, M. intracellulare, M.szulgai
D M. terrae?] AAZ TFHALAHYNS gelo] dojx ZFEAE (amplicon) o] FANTHAEA AFS el

=)
=
[>
> il
o

s= 79
o 7] SAFANA, xFE 2E(T)olal yH& ol Ak FFwFe] Wsh(dF/dT)o|tt.
= 35 WA = 388 77 HFE OIM-AY ol-g3sled M. avium, M.chelonae, M.gordonae 2

=
S galo] Aol Z=ZAE(amplicon)d SIIHEAN AP
(C)olar yFH-2& w9 At gkl ®sh(dF/dT)eltt.
=39 WA & 42 747 FHOIV-BO] Eejolw ws
M.ulcerans® AANZF FI}EALAHNS S
yebdoh, A7) §alFA A, xFS 2=(T)olaL y

©

T

M.kansasii®] “2AZF
alL

-

Uebdh, 7] g

<
ofo
ol
o
£
=

.septicum, M.simiae, M.smegmatis
AX  FZAME(amplicon)e  FIlFAEA Ay E

< 9 A ko] Ws(dF/dT) o)t}
%= 43 WA = 478 74z} FH O V-BY Zglolw " AE o] g3te] M. celatum, M.haemophilum, M.scrofulaceum,
< o] dojW FZ A= (amplicon)o] FallAEs 4
HE YERAT. 7] SlFACA, xF& 2E(T)ola yH2 ol Azt 3wk Wsh(dF/dT)o|t.

ot

M. abscessus, M.chelonae, M.mucogenicum,
M.peregrinum 2 M.shimoidei®] 2A3t FFAALANTSS S35t AR FTZ4FE(amplicon) 2] §alAE
A Ay ek, A7) FalSAd A, xFS 2E5(TC)ola yHS w9 A dFaFe] WEH(dF/dT) o).

T 53 WA = 56 747 EH [-Co Zgolw wAZ o]|L3t] M xenopi, M. peregrinum, Nontuberculous
S F3ste] Ao FE4HE (amplicon) 2
al

mycobacteria @ J. tuberculosis complex®] AA 7} F=3FAAHHHE
® yES TR AP gge] W)

SaRHRA AoE Uehdch, A7 geR Aol
(dF/dT) o]},

>
>

S
rlo
rfo
l—ArI

= 57 YA = 602 7}z FH [I-Be Zgo|w wlxE o] &3to] N abscessus, M. intracellulare, M.szulgai
9 ). terraed] AN FFAAANTSS S A FEAE(amplicon)d] F3FAEA AHRE e
o 7] SAFANA, xFE 2E(T)olal yH& ol Azt FFwFe] Wsh(dF/dT)o|tt.

= 61 WA = 64+ ZZ 5B M-Be =Zgolw wxE o] 83ty Moavium, M. chelonae, M. fortuitum 2
M.kansasii®] AANZF FFELAGNESS S doj FEFE(amplicon)d FIlFAEA AFRE
UepdTE, 7] FalFACA, xFS RE(TC)ol yHF-2 &S] Al g wsh(dF/dT) o) tt.

= 65 WA = 68 Ztzt 5B V-0 =Zglolw wWAES o|&3sled . septicum, M.simiae, M.gordonae 2

M.ulcerans®] A3t bS] Ao FEAFE(amplicon)9]  FIFAREA  ARE

UepdTh, 7] FalFAC A, xFS RE(TC)ol yF-2 ol Al g wsk(dF/dT) o) tt.

WxE o]83le] M. scrofulaceum, M.marinum 2 M. smegmatis2]
o @ FEA4HE(amplicon)d] Al FAHAEA AFE JEpdT. 3] S

& W9 A FgeFe] Wsk(dF/dT) ol .

= 72 WA ®= 745 7 FB OVI-BY Zglolw wlAZE o83} ). gastri, M. mucogenicum 2 M. celatum®)

!

o dojx FEAFE(amplicon)d] FalFAEAN AHE vepd. 7] g3l

o
rlo
aY)
do
>,
o
oft
oot
oY
ol
lo
&
®
o,
Z
oL
-
o
o
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[0033]

[0034]
[0035]
[0036]

[0037]

[0038]

[0039]

[0040]
[0041]
[0042]
[0043]
[0044]
[0045]

[0046]

[0047]

[0048]

ZIHSd 10-2014-0042839

ge YA 9P FAYY WE
o]3F, B by AAdo] o8] AAMBE AWEAur, 317] AAldE B uhEe qaFE A

g0l ol Fgs= AL ot

AA: o]F AN FHEAANTIH B FIHFHEHS o|&3e vlo|IHH ol FA WY
1. A2d4d 79 & Zjo|n M4
7b AEWE #AA

wlo] ke g]o}e] 16S rRNA A}, hsp65(Heat Shock Protein 65) %A}, ITS(internal transcribed spacer)
FAA @71 E xFEE Sequencher 4.108 EBA3lo] WM. gastri, M.xenopi, M. fortuitum, M.abscessus,

M. avium, M. intracellulare, M.szulgai, M. terrae, M.chelonae, M.kansasii, M.gordonae, M.marinum,

M.simiae, M.ulcerans, M.septicum, M.smegmatis, M.scrofulaceum, M.haemophilum, M.celatum, M.peregrinum,
M.mucogenicum, M.shimoideidl Eo°|3t Ze}o]m|ZS primer3ZE 1A 718 AFEsle] A A8 %),

A7 A5+ NCBI(National center for Biotechnology Information)?] do|Ejw|o]2oA AQom &I
ulo] ute|gote] Eolgk xutolm AHA AHEH AVINE A=e o 22U

M.gastri(GU142918.1, AF547836.1, AY299182.1, Y14182.1), M.xenopi(AJ536033.1, AY082373.1, AF547891.
AJ243481.1, L15624.1, Y14192.1), M. fortuitum(AY458072.1, AY299168.1, AY299167.1, AY457066.
AF480580.1, GU142933.1, AF144326.1, AM709726.1), M. abscessus(AJ419970.1, AJ416940.
AJ536038,AM709728.1, AF163815.1, FM955485.1, FM955486.1, AY458075.1, EF486338.1), M.avium(NR_025584.
AJ536037.1, EF521892.1, GU362530.1, HM056131.1, AB0266901.1, AF410479.1, L15620.1, X74054.
746421.1), M. intracellulare(AY652958.1, AJ536036.1, X52927.1, M61684.1, AB026691.1, AJ306711.
AJ314865.1, AM709724.1, 746423.1, GQ153290.1, EU239784.1), M.szulgai(X52926.1, AY299141.1, AY299173.
AF547878.1, AB026704.1, X99220.1), M. terrae(NR_029168.1, AY299142.1, AY550211.1, HM584725.
746427.1), M. chelonae(AM884324.1, AJ419969.1, AF144327.1, AY458082.1, AY299148.1),
M kansasii(M29575.1, X15916.1, AB026695.1, AB232369.1, AM709725.1), M.gordonae(GU142923.1,AB026692.1,
AJ315574.1, AY604571.1),  M.marinum(AF456238.1, AY513243.1, AB026701.1, GU827996.1, Y14185.1),

= o e e e e

M. simiae(GQ153280.1,AB026694.1, Y14186.1, 746426.1), M. ulcerans(713990.1,X99217.1),
M. septicum(AY457070.1, AM902922.1), M.smegmatis(NR_025311.1, Y08453.1), M.scrofulaceum(GQ153271.1,
AB026702.1, L15622.1), M. haemophi lum(V06638.1, AY579398.1, AY579399.1, DQ235664.1),

M. celatum(L08169.1, AF375990.1, FJ754638.1), M.peregrinum(AY457069.1, AM396454.1, AM421288.1),
M. mucogenicum(AF480585.1, AM902932.1, AY504951.1, DQ235663.1), M.shimoidei(X82459.1, AJ005005.1,
X99219.1)

AZA A4} ¢ ITS(Internal transcribed spacer)

AupekTgloln] 1 5 -gggcttgtcttggactegt-3° (HYHI 1)
oHbgksglol 5 -tggtgggacaacactcttgg-3 (A EHIE 2)

FEAHE A7) ¢ 39bp

TEAE =% (Tm) © 75.06T

2) M.gastri 2

A& 242 ¢ ITS(Internal transcribed spacer)

e
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[0049]
[0050]
[0051]

[0052]

[0053]
[0054]
[0055]
[0056]
[0057]

[0058]

[0059]
[0060]
[0061]
[0062]
[0063]

[0064]

[0065]
[0066]
[0067]
[0068]
[0069]

[0070]

[0071]
[0072]
[0073]
[0074]
[0075]

[0076]

[0077]
[0078]

[0079]

Aukekglolm 5 -gcaacactcgggettgtett-3° (HEWHT 3)
Aubskszloln 5 -atggtgggacaacactcttgg-3’ (A EHI 4)
SEAE A7) 0 49bp

SENE F2%=(Tm) : 78.10C

3) M. xenopi

HEWY F4A : ITS(Internal transcribed spacer)

glolm : 5 -gttgggcagcaggcagta-3’ (M EWHI 5)
gHkgExglol 1 5 -gttgcctcaaaacccaacag-3’ (A EHI 6)
SZAHE A7) : 50bp

ZIZANE FfS%(Tn) : 80.86T

A& 12 ¢ ITS(Internal transcribed spacer)

AubEsIglolw 5 —ccegagecgtgaggaac—3’ (A GWHI 7)
oAulgksIgloln 5 -caatagtgtgtctggcagtcaaaa-3’ (A EWE 8)

ZEANE A7) : 82bp

ZIZNE L% (Tn) : 81.70T

AEWA 12 ¢ ITS(Internal transcribed spacer)

AukeksLgloln 5 -cccgagecgtgaggaac—3’ (AYWHE 7)
oubeksglolm @ 5 -cgacacccgeaacaggat-3’ (A EHZE 9)

ZEE A7) ¢ 141bp

ZIZNE FHL%(Tn) : 85.50T

Aukeksglolm 5 -cgaactcaaggagcacatcag-3’ (A EWIE 10)
oubeksglolm @ 5 -cagggttagecacactttge-3” (A EWE 11)

FTENE A7) ¢ 79bp

ZIZNE FHLE(Tn) : 84.16T

7) Nontuberculous mycobacteria(&2kAd s 23 )

AEW FHA 0 16S rRNA
AubEsIgloln 5 -tktggtggaaagettttge-3° (MEWHIE 12)

_13_
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[0080]
[0081]

[0082]

[0083]
[0084]
[0085]
[0086]
[0087]

[0088]

[0089]
[0090]
[0091]
[0092]
[0093]

[0094]

[0095]
[0096]
[0097]
[0098]
[0099]

[0100]

[0101]
[0102]
[0103]
[0104]
[0105]

[0106]

[0107]
[0108]
[0109]

[0110]

Aubskszgloln 5 —cgtaggagtctgggeegta-3d’ (MEWHE 13)
ZZAE A7) ¢ 146bp
FEZNE F2%=(Tm) : 87.54T

8) M.abscessus 1

A& 412 ¢ ITS(Internal transcribed spacer)

AubEsIglolw 5 -atgaactagggaacataaagtatgca—3’ (A EWHI 14)
odubeksrgloln @ 5 -aggatttacaaaacatattcaccaagt-3° (AEWE 15)

FTEANE A7) ¢ 69bp

FENE FHLE(Tm) : 71.70C

AEWA 42 ¢ ITS(Internal transcribed spacer)

AubEsIglolw 5 -tcgaatgaactagggaacataaagta-3’ (A EHZ 16)
odubeksrglolm @ 5 -gatttacaaaacatattcaccaagtaga-3’ (AEW3E 17)

SEAE A7) 0 Tlbp

FENE FHLE(Tm) : 72.10C

10) M. intracellulare

AZEd 4%k ¢ 16S rRNA

AubgEsIglolm 5 -ggtctaataccgrataggaccttta-3’ (A EWE 18)
oubeksEglolm 5 —cgcaaaagetttccacewa—3d’ (A EWE 19)

FTEAE A7) ¢ 56bp

ZZNE $HLSE(Tn) © 75.40C L 76.90C

11) M.szulgai

A& 412 ¢ ITS(Internal transcribed spacer)

AHFgExglol 1 5 -ggtcctgaggeaacactca—d’ (A EHI 20)
gHkskxglol 1 5 -ccaagatggtgggacaacag-3’ (A EHI 21)

SEAE A7) 1 52bp

FEAE FE=%(Tm) : 79.66C

A& 12 ¢ ITS(Internal transcribed spacer)

AubEsIglolw 5 -gattcceccgtacctcacat-37 (A EWIE 22)
oubgksIgloln 5 -accaccgaccacccactac-3’ (A EWE 23)

_14_
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[0111]

[0112]

[0113]
[0114]
[0115]
[0116]
[0117]

[0118]

[0119]
[0120]
[0121]
[0122]
[0123]

[0124]

[0125]
[0126]
[0127]
[0128]
[0129]

[0130]

[0131]
[0132]
[0133]
[0134]
[0135]

[0136]

[0137]
[0138]
[0139]
[0140]

[0141]

ZZAE 7] ¢ 80bp

TENE G5 (Tn) : 82.86C

AEod 2+ 16S rRNA

AukeksEglolm 5 -gacctcaagacgcatgtette-3T (A EWHIE 24)
oubeksglolm 5 —cgcaaaagetttccaccag-3’ (A EWE 25)

FTENE A7) ¢ 39bp

ZIZANE FHLE(Tn) : 73.50C

A& 412 ¢ ITS(Internal transcribed spacer)

AukeksEgloln 5 -tgtccacceegtggata—d’ (A GHI 26)
oubeksEgloln 5 -gtgeccagegtttcaatteta—3d’ (A EWZ 27)

FTEANE A7) ¢ 65bp

ZIZANE FHLE(Tn) : 79.00C

AEod 2 ¢+ 16S rRNA

Aukeksgloln 5 -gcaatctgecctgeacac—3’ (A GHE 28)
oAubgksIglolm 5 -ccacaaggcatgctccaa—3d’ (A EHI 29)

FTEAE A7) ¢ 80bp

ZIZANE L% (Tn) : 81.16T

AEod 32+ 16S rRNA

AukeksEglolm 5 -cggaaaggtctettceggagac-3’ (A EWE 30)
oubeksglolm 5 -tttcccaggettatectggt-3° (A EWE 31)

FTEANE A7) ¢ 88bp

ZIZANE FfS%(Tn) : 83.36T

A& 12 ¢ ITS(Internal transcribed spacer)
AEsExglol 1 5 -tgcaagecttgagtggtca-d’ (A EHI 32)
gelgExglol 1 5 -ggggacagcaccagagg-3 (A IWHE 33)

ZZAE 7] 111bp

_15_
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[0142]

[0143]
[0144]
[0145]
[0146]
[0147]

[0148]

[0149]
[0150]
[0151]
[0152]
[0153]

[0154]

[0155]
[0156]
[0157]
[0158]
[0159]

[0160]

[0161]
[0162]
[0163]
[0164]
[0165]

[0166]

[0167]
[0168]
[0169]
[0170]

[0171]

AZEd 542k ¢ 16S rRNA

Avkeksralolm @ 5 -taacacatgcaagtcgaaaggt-3° (A EWE 34)
gHkskxglol 1 5 —ctttccaccacaggacatgt-3° (A EWHI 35)

FTEAE A7) ¢ 156bp

FEAE FE=%(Tm) : 83.74TC

19) M.marinum /M.ulcerans 1

AEWA 412 ¢ ITS(Internal transcribed spacer)

AHgExglol 1 5 -gggtcctgaggcaacatet-3° (A EHI 36)
gHlsExglol 1 5’ -caacatcccgaaaccaacag-3d’ (A EWHIE 37)

FTEANE A7) ¢ 39bp

SENE FHLE(Tn) : 74.60C

A& 12 ¢ ITS(Internal transcribed spacer)

Aukeksglolm 5 —cteggecgactteggtt-3° (A GHIE 38)
Iekgkxglol 1 5 -agatggagggacaccacttca-3’ (A EHI 39)

FTEANE A7) ¢ 3Thp

ZEZNE GHLE(Tn) ¢ 76.40°C

21) M.ulcerans

A& 12 ¢ HSP65(Heat shock protein 65)

Aukeksgloln 5 -accgagaccctgctcaaa—3d’ (A GHE 40)
gHkgkxglol 1 5 -getecttggtetegacctet-3° (A EHIT 41)

SEAHE 7] ¢ 46bp

FEAE FE=%(Tm) : 79.10C

22) M.septicum

A2k : ITS(Internal transcribed spacer)
Aukeksgloln 5 -atggectcegeacctgtag-3’ (A GHIE 42)
dAubgkZaloln] 5 —ccaatagtgtgtctggcagttcta—3’ (M EHE 43)

SEAE A7) 1 72bp
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[0172]

[0173]
[0174]
[0175]
[0176]
[0177]

[0178]

[0179]
[0180]
[0181]
[0182]
[0183]

[0184]

[0185]
[0186]
[0187]
[0188]
[0189]

[0190]

[0191]
[0192]
[0193]
[0194]
[0195]

[0196]

[0197]
[0198]
[0199]
[0200]

[0201]

TEAE &% (Tn) @ 81.70C

23) M. smegmatis 1

AEWA 12 ¢ ITS(Internal transcribed spacer)

AHFgExglol 1 5 -gagctggagegetgtagtg-3 (MBI 44)
gHksExglol 1 5 -gaaacagegtttcccacac—3” (A EHIT 45)

FTEANE A7) ¢ 73bp

SENE FHLE(Tn) : 84.20C

24) M.smegmatis 2

AEWA 12 ¢ ITS(Internal transcribed spacer)

Aukeksgloln 5 -gagcegtgaggagetgga—3d’ (A DI 46)
gHkgExglol 1 5 -accgcatctcaacgtttge-3” (A EHIT 47)

FTEAE A7) ¢ 66bp

SENE FHLE(Tn) : 84.36C

25) M.scrofulaceum 1

AZEd 42k ¢ 16S rRNA

AubEsiglolw 5 -accatcgacgaaggetcac-3’ (A EHE 48)
oubgksglolm 5 -cacctaccgtcaacccaca-3’ (A EHE 49)

SZAHE A7) ¢ 40bp

FEANE FE=%(Tm) : 77.50C

26) M.scrofulaceum 2

A& 12 ¢ ITS(Internal transcribed spacer)

Aukeksglolm 5 -gcaacactcggetegttet-3° (A EWHE 50)
IHkskxglol 1 5 -agatggagggacaccactca—3’ (A EWHI 51)

FTEANE A7) ¢ 38bp

FEANE FEl=%(Tm) : 77.50C

27) M. haemophi Ium

A2k : ITS(Internal transcribed spacer)
Aukeksgloln @ 5 -gcacaacagcaaatgaatcg-3’ (A EWE 52)
Agkglol : 5 -acatgggacaagectgagt-3° (M EWHT 53)

FTENE A7) ¢ 69bp
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[0202]

[0203]
[0204]
[0205]
[0206]
[0207]

[0208]

[0209]
[0210]
[0211]
[0212]
[0213]

[0214]

[0215]
[0216]
[0217]
[0218]
[0219]

[0220]

[0221]
[0222]
[0223]
[0224]
[0225]

[0226]

[0227]
[0228]
[0229]
[0230]

[0231]

FEZNE F2%=(Tm) : 80.76T

28) M.marinum /M.ulcerans 2

AEWA 12 ¢ ITS(Internal transcribed spacer)

AukeksLgloln @ 5 -gggtcctgaggeaacate—3’ (A FWHE 54)
oubeksgloln 5 -acagaacacgccaccaaa—3d’ (A GWME 55)

FTEANE A7) 0 133bp

FEAE FE=%(Tm) : 83.56TC

29) M.celatum

A& 12 ¢ ITS(Internal transcribed spacer)

AubEsIgloln 5 -cacgaaaaacactcegcate-3T (A EWIE 56)
gk glolw 5 -gegatttttcccatttgttg-3 (MEWE 57)

FTEAE A7) ¢ 100bp

FEAE FE=(Tm) : 85.84TC

30) M.abscessus 3

AEWA 412 ¢ ITS(Internal transcribed spacer)

AubEsIglolm 5 —catttcccagtcgaatgaacta—3’ (A EHZ 58)
odubeksrgloln @ 5 -ggatttacaaaacatattcaccaagtagatac-3’ (AW E 59)

FTEAE A7) ¢ 80bp

ZEZNE GHLE(Tn) ¢ 75.10C

31) M.abscessus /M. chelonae

AZEd 4%k ¢ 16S rRNA

AubEsIglolw 5 —ctaataccggataggaccacaca-3’ (M EHIE 60)
gHkeExglol 5 -gcaaaagctttgcaccact-3° (A EHI 61)

SEAE A7) 1 52bp

FEANE FE=%(Tm) : 76.40C

A2k : ITS(Internal transcribed spacer)
Aukeksglolm 5 -attcgttggatggectcac—3’ (A EHE 62)
oubekszglolm 5 —ccacgccaagtttgttgag-3’ (A EHE 63)

FTEANE A7) ¢ 65bp
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[0232]

[0233]
[0234]
[0235]
[0236]
[0237]

[0238]

[0239]
[0240]
[0241]
[0242]
[0243]

[0244]

[0245]
[0246]

[0247]

[0248]

[0249]

ZIHSd 10-2014-0042839

TEAE &% (Tn) @ 81.70C

AEWA 12 ¢ ITS(Internal transcribed spacer)

AubEsIglolw 5 —catttacatgecctgatcca-3’ (A EWIE 64)
oubeksgloln @ 5 -cgacgacaatcccaacca—d’ (A GHE 65)

FTEANE A7) ¢ 76bp

ZIZANE FfL%(Tn) : 83.50T

A& 12 ¢ ITS(Internal transcribed spacer)

Aukeksgloln 5 -gaagtcgageegtgagga-3’ (A FHE 66)
oAubgksIgloln 5 -accaccaaagatgaggcaac-3T (A EWIE 67)

ZZAE 7] 1 142bp

FEAE FE=%(Tm) : 86.96TC

7}. DNA9] &%

G ANA FelE dbgdnlAddst 1005, wlelsutHglol BF 5 68FE ARGkt AMEE EEdTE
M. abscessus ATCC 19977, M. acapulcensis KCTC 9501, M. africanum ATCC 25420, M. agri KCTC 9502, M.
alvei KCTC 19709, M. asiaticum KCTC 9503, M. aurum KCTC 19457, M. austroafricanum KCTC 9504, M. avium
ATCC 25291, M. bolletii KCTC 19281, M. botniense KCTC 19646, M. bovis ATCC 19210, M. brumae KCTC
19711, M. celatum ATCC 51131, M. chelonae subsp chelonae KCIC 9505, M. chlorophenolicum KCTC 19089, M.
chubuense KCTC 19712, M. diernhoferi KCTC 9506, M. fallax KCTC 9508, M. flavescens ATCC 14474, J.
fortuitum ATCC 6841, M. frederiksbergense KCIC 19100, M. gadium ATCC 27726, M. gastri ATCC 15754, M.
gilvum KCTC 19423, M. goodii ATCC BAA-955, M. gordonae KCTC 9513, M. haemophilum ATCC 29548, .
hassiacum ATCC 700660, M. interjectum ATCC 51457, M. intermedium ATCC 51848, M. intracellulare ATCC
13950, M. intracellulare KCTC 9514, M. kansasii ATCC 12478, M. lentiflavum KMRC 70087, M. malmoense
ATCC 29571, M. mantobense KCTC 9977, M. marinum ATCC 927, M. massiliense KCTC 19086, M. microti ATCC
19422, M. moriokaense KCTC 9516, M. mucogenicum KCTC 19088, M. neoaurum KCTC 19096, M.
nonchromogenicum ATCC 19530, M. obuense KCTC 19097, M. parascrofulaceum KCTC 9979, M. peregrinum KCTC
9615, KMRC 75002, M. phlei KCIC 9689, M. porcinum KCTC 9517, M. pulveris KCTC 9518, M. scrofulaceum
ATCC 19981, M. septicum ATCC 700731, M. simiae ATCC 25275, M. shimoidei ATCC 27962, M. smegmatis KCTC
9108, M. szulgai KCTC 9520, KMRC 31125, M. terrae KCTC 9614, M. triplex ATCC 700071, M. triviale KMRC
70093, M. tuberculosis ATCC 25177, ATCC 27294, M. ulcerans ATCC 19423, M. wvaccae KCTC 19087, M.
vanbaalenii KCTC 9966, M. wolinskyi ATCC 700010, M. xenopi KMRC 42001¢])t}.

AAANA Ee® AR AT 1005E AAMA MGIT wlo]zute|alol w2 A (OgawaHl #]) vl %] ol A
gk g0l ATCC, KCIC #+5 AA|ulR oA wjeFsle] ARSI, KMRC =5 LA 8] =] o) A

oAl gt wlolmute| ] ole] DNAw Tt} #o] FE3ISTE. ol vldE MGIT wholzube 2o} HjYdF
E%*Qﬁ%w?ﬂQhﬂﬂﬂSWMgﬁ%HLMQEEﬂ«é 14,000 rpm® 53&-37F AR AlFHG. 947
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[0250]

[0251]

[0252]

[0253]
[0254]
[0255]
[0256]
[0257]
[0258]

[0259]

[0260]
[0261]
[0262]
[0263]
[0264]

[0265]

[0266]
[0267]
[0268]
[0269]

[0270]

[0271]
[0272]
[0273]
[0274]

[0275]

T ATde Wl g HAANRR EASR 300p Wil
14,000 rpm= 57 AA4lEE] AAA ASAS FFasAd

a. wEI1-A

M.gastri 1 Z2Fo]™ 10pmole/ b

M. xenopi ~2}°1™ 9pmole/

M. fortuitum 1 2}o]® 6pmole/ul

M. tuberculosis complex X2}o]® 1dpmole/l

Nontuberculous mycobacteria ~&+o]™ 8pmole/ul

b. FEI-B

M.gastri 2 Z&to]™ 8pmole/ul

M. xenopi ~2}°1™ 9pmole/

M. fortuitum 1 32}l 6pmole/ul

M. tuberculosis complex Z2}o]® 1dpmole/l

Nontuberculous mycobacteria ~&}+o]™ 8pmole/ul

c. FEI-C

M. xenopi ~2°1™ 9pmole/

M.peregrinum ~2Fo]™ 12pmole/

M. tuberculosis complex Z2}o|® 1dpmole/l

Nontuberculous mycobacteria ~&}+o]™ 8pmole/ul

2) FEI

a. wEII-A

M. abscessus 1 Z&}o]|w 10pmole/ 1l

M. intracellulare >~2}°]™ 10pmole/ul

M.szulgai >2}Fo]™ 10pmole/ b
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[0276]

[0277]
[0278]
[0279]
[0280]

[0281]

[0282]
[0283]
[0284]
[0285]
[0286]

[0287]

[0288]
[0289]
[0290]
[0291]

[0292]

[0293]
[0294]
[0295]
[0296]
[0297]
[0298]

[0299]

[0300]
[0301]
[0302]
[0303]

[0304]

[0305]

M. terrae >2}o]w 10pmole/

b. FEI-B

M. abscessus 2 E&}ol™ 12pmole/ b

M. intracellulare 2Fo]™ 10pmole/ul
M.szulgai >=2Fo]™ 10pmole/ b

M. terrae :7}o]l™ 10pmole/pl

M.avium E2}o]w 10pmole/ ul
M. chelonae *=7}o|™ 1ldpmole/ b
M.kansasii /M.gastri 1 X2}o]w Spmole/ul

M.gordonae 1 =&}o]™ 10pmole/

b. FEII-B

M.avium E2}o]w 10pmole/

M. chelonae *=7}o|™ 1ldpmole/ b
M.kansasii /M.gastri 2 ~2}o]w Spmole/ul

M. fortuitum 2 *=Z}Fo]™ 10pmole/

M.marinum /M. ulcerans 1 ~2}o]w 10pmole/
M.simiae E2}o]w 10pmole/

M.ulcerans =7}o|™ 12pmole/ b

M.septicum E}Fo]™ 10pmole/ b

M. smegmatis 1 EZ}Fo]™ 8pmole/

b. FEIV-B

M.simiae E2}o]w 10pmole/
M.ulcerans =7}ol™ 12pmole/ul
M.septicum E}Fo]™ 10pmole/ b

M. smegmatis 1 EZFo]™ 8pmole/
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[0306]
[0307]
[0308]

[0309]

[0310]
[0311]
[0312]
[0313]
[0314]

[0315]

[0316]
[0317]
[0318]
[0319]

[0320]

[0321]
[0322]
[0323]

[0324]

[0325]
[0326]
[0327]
[0328]
[0329]

[0330]

[0331]
[0332]
[0333]
[0334]

[0335]

M.simiae E2}o]w 10pmole/
M.ulcerans >0l ™ 12pmole/ b
M. septicum EZFo]™ 10pmole/ b

M.gordonae 2 =7}o|™ 10pmole/

a. FHEHV-A

M.scrofulaceum 1 E2Fo]™ 12pmole/ il
M.scrofulaceum 2 E2Fo]™ 12pmole/ il
M. haemophi lum *=2}Fo]™ 10pmole/

M.celatum =2}o]™ 8pmole/

b. FEV-B

M.scrofulaceum 1 E2Fo]™ 12pmole/ il

M. haemophi lum *=Z}Fo]™ 10pmole/
M.marinum /M. ulcerans 2 ~2}o]w 10pmole/

M.celatum Z2Fo]™ 8pmole/

M.scrofulaceum 1 E2Fo]™ 12pmole/ il
M.marinum /M. ulcerans 2 ~2}o]w 10pmole/ul

M. smegmatis 2 E&}Fo]™ 10pmole/

6) FHVI

a. FHVI-A

M. abscessus 3 E&}o]™ 10pmole/
M. peregrinum *=&}o]™ 10pmole/
M.mucogenicum =ZFo]™ 10pmole/

M.shimoidei =}o]™ 4pmole/ b

b. FEVI-B

M. abscessus /M.chelonae :7}o]™ 10pmole/ ul
M.peregrinum *=}o]™ 10pmole/
M.mucogenicum =ZFo]™ 10pmole/

M.shimoidei :}o]™ 4pmole/ b
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[0336]
[0337]
[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

c. wBEVI-C
M.gastri 2 E&+o]™ 10pmole/ bl
M.mucogenicum *=ZFo]™ 10pmole/

M.celatum Z2Fo]™ 8pmole/

o olF AN FHAELAANEY & FAFHAEA

Type-it HRM PCR 7]E(QIAGEN Inc., Germantown, MD,

A+7] Type-it HRM PCR 7]Ec]:= &3 MAZA] EvaGreeno] E9] vt A7 SFaA2A 0%
J 1

Q(QIAGEN Inc., Germantown, MD, USA)E o]&3}itt.

95T~ oF 10z 3+ WA, °F 60TColA]l oF 15% 1+ ojd® 9 AF 45 1 Ao

ZIHSd 10-2014-0042839

USME AHgatel AL SFasdube A el
Rotor-Gene

Kol
oF 95CellA of 53t WA 82 1 AtolE(eycle), °F

=

2 o], 40 ol EE 5

=
=
irt. vl R aAANSo] By B ok 68°CA oF 93CHA W ¢ 0.2T £EZ LEE Z71A)7)
% A = 23

2US St o) W, olF AT

FardgNee FAsE

¥ 1
b 53] () =
2X HRM PCR Master Mix 5 1X
Zgjolo] WA 0.5 X 2 3%
TEeE oAl 7 AAE E(Nuclease free 3.5 -
water)
DNA =3 (DNA template) 1 -
Z A 10
Z 2
ol FH(pmole/pwh) B E= ()
4 0.2
6 0.3
8 0.4
9 0.45
10 0.5
12 0.6
14 0.7
<A 1>
A7) FH OI-A, FH OI-A, FE DA, B2 V-A, FE V-A 2 FH VI-A9 Zejolr] 5xg o] g8 nlo]
Fute)gole] &4 WHolth, st AAF FRaLANE 2 FEd B0 utgha wlolmutE g olE &
stk
<A 2>
A7 FB 1-B, B I-B, /FE I-A, F2 IV-B, B V-B ¥ J{FH VI-BY =g} HUAE o]gEE xot
ol HxE o]&3f T4 Wyolth. AEdt AA FFAAAAS E FEATFH B

<A Al 3>

A7 FH 1-C, F2 1I-B, X II-B,

4
I

IV-C,

FE V-C B FE V€O Zetolw HAg o] &8k wiol
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[0350]
[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

ZIHSd 10-2014-0042839

sutelelote] 4 golth. 4EF AN FFEAANS L FATA B webA vholmuteold F
3t

g AN FFELAANSY € T HAES FdH
<AA4d 1>

T 1 YX = 55 72 HB [-A9 Zglolw wAE o|8&3}o . fortuitum, M.gastri, Nontuberculous
mycobacteria, M. tuberculosis complex X M.xenopi®l AANZ TFEALANISE F3Pslo] dojr FZEAE
(amplicon)9] G EA AiE e,

=6 WA = 9% Z7ZF 5B I-A9 Zgloly ulxE o] 83} ). abscessus, M. intracellulare, M. szulgai 2
M. terrae2] 2AAZY TFaALAHNSE S35t dojR FEAE (amplicon) ] FalFA A AE e,
T 10 YA = 13& 27 5B IM-A9 Zgolw wlAE o] 83ty N.avium, M. chelonae, M. gordonae 2
M.kansasii®l AAZF SFaLANSS st Aoy FFAFE(amplicon)d FIIAEY AAE
el

= 14 WA = 182 A FH IV-A9 ZFolw W AZE 0|83} MN.marinum, M. septicum, M.simiae,
M. smegmatis R M.ulcerans®] A FHEALAHNSE FAst] oA FF4E(amplicon) 2] §3ll =424

A8 Jeriy,

Lo

19 WA = 212 Z4ZF [FH V-A9 Zglo|w wlAE o83} ). celatum, M.haemophilum 2 M.scrofulaceum

7)
AN THELAANSE FAste] o FE4FE (amplicon) o] §alFAEA AyE el

Lo i

Nt

22 WA = 25% Z4ZF FH VI-A9 ZEloly " AE o|83}o] ). abscessus, M.mucogenicum, M.peregrinum
M.shimoidei®] At TFEALANNSS Fslo] dojR FFAE (amplicon)d] 354 A3E g

Wk,

% 104 % 258 Fatel, Z2zte] vholmuthelol #F meh VAR Zefollo] APete FEAE fafe

1 % & 28 #Fxs¥, FH 1-A9 ZgolH ulAag o]&3te] HAA FFaLAANES FP3t7] v,
51213 W] A 8o (Nontuberculous mycobacteria)ol] 31@33le ¥ A(F 87.54C)9F A ZV2z; M. fortuitum(2F
81.70C) % M.gastri(°F 75.06C)el #Fat= THikE % (Tn) I A7F vebstel. vit, Moxenopi®] 7
-, GabduAddtel sFstA T Moxenopiol AP TEHEAE = (Tm) F=A(eF 80.86C)Rke] LEFRTE

)

18 &3, FEH V-A9 TEgolw wAE o83t AL FR}ELANNSES S5 wiel,
M.ulcerans @ 459 A%, Mmarinum /M.ulcerans 1| d|23dt= FZEAE Fall2=(Tm) 3 =(SF 74.60T) <}

= 218 FZFEH, 5B V-A Zglol WM. scrofulaceum 1 B M. scrofulaceum 22 Xefol AE X3}
Z o] &3le] HA FHEAAYSS 3y wliLol, Mscrofulaceum © 759 AS FEHE FIAS=
(Tm) ¥ =A(2F 77.50C)7F YebYH | M. scrofulaceum 1 2 M. scrofulaceum 29| Zz}olw A Eo| &I3dt= =%
AHE §ElR%=(Tm) HA7F B5F oF 77.50C sgsl7] wZeol ZA7F shuE YeEbstt).

A7) AN 164 FH I-AUL abscessus 1)$ FHB. VI-A(M. abscessus 3)° M. abscessusE F&dto] F-HE
T dE Zdon AEEZ HEEE e, JAA ERHOR MabscessusE AL F ALE FAT
99k, w8, F1B V-Aol  Moscrofulaceum 1 R M.scrofulaceum 25 FR|EFe], QAR A O A
M. scrofulaceums 54 F &S AT 5 AU,

AAld 1S F3te], AIAAA kA dAR], AN AT FolXM= Mgastri, M. xenopi,

M. fortuitum, M. abscessus, M.avium, M.intracellulare, M.szulgai, M.terrae, M.chelonae, M.kansasii,
M.gordonae, M.marinum, M.simiae, M.ulcerans, M.septicum, M.smegmatis, M.scrofulaceum, M.haemophilum,
M.celatum, M.peregrinum, M.mucogenicum 2 M.shimoidei & @ oF A aHA o2 A = d&s 3

A% & 9t
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[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]
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<A A 2>

T 26 YA = 302 77 BB 1-BY Zgolw WAE o] 835y Mfrtuftum M.gastri, Nontuberculous
mycobacteria, M. tuberculosis complex 2 M.xenopi®l AAZr TZEAAAINSS F3sle] dojR FZEHE

(amplicon)d] §algAE ZA3s e},

= 31 WA = 34+ 7z FH [-Be Zgo|w wlxE o] &3to] N abscessus, M. intracellulare, M.szulgai
2 ). terrae2] AN FFAALAANTSS S A FEAE(amplicon) 9] F3FAEA AHRE e
=
T 3% UA = 38

M.kansasii® AAF FFaALAANTSE

erde

cavium, M.chelonae, M.gordonae
(amplicon)e] HIFHEN ZAIE

OO::,‘{’
(<0
ol
2
ne
2
2
olN
JPA
m{u =

= 39 YR ® 42 ZZ HFB O IV-BY =Eglolw wlAZE o838l J.septicum, M.simiae, M.smegmatis 2
W.ulcerans®] AAIF FHALAANSS Fdste] Dozl FZ4ME(amplicon)d FIAFAAEAN AHE
e

= 43 WA = 472 A7 {FH V-Be| o
M.marinum 2 M.ulcerans® At Tda%

5 YEpd.
= 48 YR = 52% Z4Z F B VI-BY Zglolw HlAZE o| 83}y ). abscessus, M.chelonae, M.mucogenicum,
M.peregrinum 2 M. shimoidei® 2AZF FFEAANNSS F3hste] Foj FZ A= (amplicon)d] S E
A ABRE e,

= 26 WA = 525 Fotd, Z}zte] wlolmute| o} Ho] wEl TixpQlg ZlolH dste FEAME §3)
25 (Tm)ol st I2E YepYS &80 5 AT},

W M5 o] &3] M. celatum, M.haemophilum, M.scrofulaceum,
ANbES skl ozl FHFE (amplicon) ] ST 2

w26 % 278 FFsHH, FH 1-BY Zetoln] H]xE o] gt AAIZE THEALAMNSS S5 '
of, &1k dn A (Nontuberculous mycobacteria)dll 3@ale T (SF 87.54C)9F A ZH2F M. fortui tum( ¥
81.70C) X M.gastri(2F 78.10C)ol 3|F3= FZEAE FG3l<%(Tn) 37} YEbwtr. ok, M. xenopi®l 73
5, dagui st sdatA M.Xenopzoﬂ sldsls SEAME §al2%(Tm) 9 =(2F 80.86T)Wro] LrelRTH

(& 30 #=x).

T 46 2 &= 478 FxEhd,
M.marinum /M.ulcerans 29
M.ulcerans= 25 ¢F 83.56C0l| 3
ojw] wxE o]gate] FHPEA
M.ulceransd dFste= SFZAE
T daL, A7) 937k QF vERE
ol gako] WA T4
=L(eF 83.56C)7}F WERaL, FH
S 3 Moulceransdll HF

M.marinum 2 M.ulcerans®] Y& HOE

|9 w2E o]&ste] HAIF FHEA
2= (Tm) HA(F 83.56C) MNIstd M.marinum T
ks FEle = (Tn) 935 veblth o] A, FH
gPsti, FAFA BHES g ARE Hus)
A(eF 79.10C) 7 YERS A9 Mulcerans®2
ar inun® HFE AT & Joh. =, FH V-BY =z}
0}0# M.marinum /M.ulcerans 29\ dFst= SHAE F3
©] 43}0]1:1 Uxg o] 85ty FHALAANTSES FPshaL,
=(Tm) F=A(F 79.10C

oft I
o [
re

<

&
i Lo
[

[

ALY

o

4 ¥

diureS TRt
5

B

AL

=
|

los)
o

QL

|

FUKO Om

2 ol w10,

k1 ofo Tl ofn

B

ﬂ

N e =
) 1

oo g
0 9% by of

ot
_(‘
=
o

(3

¥ = o
o2

=
=

olo
=
o'd
o::’
Oy oo
Mo & e

oo rlo
o
IH

ol
rir

o J%H
<
- 0
o
Suj
e
oM,
o
o
—_&4
=2

ot
% °4°

offl OlN
4

A7) AAel 2014 FH I-B(M. abscessus 2)<F
Z3to] THE ¢ e Zgoln] AEE FH|E
A|9F ). abscessus B M. chelonae®] W3k E-o]X%
X 02 M. abscessus == M.chelonaeS 57

-A(M. chelonae)ol Z}Z}y M.abscessus, M.chelonaes
VI-Boll M.abscessus®t M.chelonaeS ++HE F+=
abscessus /M. chelonaeS TH]|5Fe], A3 A ol A

PN
;1919 % 9

>

1,

% lE
1301- %2 )

m
H}(‘ 1:111

N

4
A
oo
Fﬂl

T oox (R
o

AN 25 Fele, AYFA] drkuAAAAR], AN AT FolM=  Mgastri, M. xenopi,
M. fortuitum, M. abscessus, M. avium, M.intracellulare, M. szulgai, M.terrae, M.chelonae, M.kansasii,
M.gordonae, M.marinum, M.simiae, M.ulcerans, M.septicum, M.smegmatis, M.scrofulaceum, M.haemophilum,
M.celatum, M.peregrinum, M.mucogenicum 2 M.shimoidei % @ w3 QA aHH o2 A 4 &S 3

_25_



[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

ZIHSd 10-2014-0042839

(o
]
¥
0
¥
i)

<A A4 3>

= 53 YA = 56& Z+HZF HB -0 Zeolw wlAE o] 83l M. xenopi, M. peregrinum, Nontuberculous

mycobacteria @ M. tuberculosis complex®] AAZF THELAHNSE F3Y5le] Foj FZFAE(amplicon)

AT EA 295 Yehdy.

57 WA = 602 Z1ZF FH I-Be =glolw & o|83}o ). abscessus, M. intracellulare, M. szulgai
u .

=
l — ==
M. terrae2] 2AAZY FFAALAYNEES Falsle] Aofx FEFE (amplicon) o] §alla3AEA ZAE YeRd

7@ SE

T 61 WA % 64 ZZF X1 M-BY Zgolw wWAE o83} N avium, M. chelonae, M. fortuitum 2
M.kansasii®l AAZF SFaLAYNSS st Aoy FFAFE(amplicon)d FIIAEY AIAE

SRS

= 65 WA = 682 4z FH O IV-Co =#}o] U5 o] g3t ). septicum, M.simiae, M.gordonae 2
M.ulcerans® AAZ FTFHALANNEES FPst] dojd FEFE(amplicon)d  FalAdEA ZAAE

el
% 69 WA = 71L& 47 FB V-Be Zeloly 9 ~E o83} M. scrofulaceum, M.marinum 2 M. smegmatis9)
AAE FR/HEALANNSE Fdst] AW FEAE(amplicon) 9] §alFAEA 23E YEdY.

= 72 WA T 745 747 FH VI-Be] Eeloly wlAE o|&3}e] ). gastri, M. mucogenicum 2 M. celatum®)
AN THELAANSE FAste] do SEAFE (amplicon) o] §alFAE4A AdE el

% 53 WAl & 745 F3sle], Z47Z+e] wlolmutegol ol ukgl TRl Ztolmof Fele SHAME &3
<

= 545 =zt

FH 1o Zeolr] wag o] gale] AR FHEAANWES FaAsty] Biel, iy

)

H
H] A 3 (Nontuberculous mycobacteria)ol a@3h= 3 (2F 87.54C) 9} M.peregrinum(F 81.70C)l &l @a}+=
FTEAE S (Tn) 37 vebstth, owb, Woxenopi®l 725, AR A o] SGSARE M. xenopiol
3= S 3 T 53 #Fx)

A 3& ste, AR kA FAR], AN AT FolXM=  Mgastri, M xenopi,
M. fortuitum, M. abscessus, M.avium, M.intracellulare, M.szulgai, M.terrae, M.chelonae, M.kansasii,
M.gordonae, M.marinum, M.simiae, M.ulcerans, M.septicum, M.smegmatis, M.scrofulaceum, M.celatum,

M.peregrinum 2 M.mucogenicum 5 1 w7 A aPHo=2 AT = USS AT 4 AU,

Ao 39 A, AA 1 D A 29 @8] N haemophilum 2 M. shimoideiol| W3+ AT & Y= vlo]

AL Zeloly MEE FHSHKA] %= FAES 7MY A7) M haemophilum 2 M. shimoidei®] 73-%-,

AAAANA 2 YepA] oz Y] 755 A7 A% Zgoly AEE x3He u xelo]
A

[e)
= Ran
AES 7o) 32 28 T o3 o4 5& o # & st 23eRA G AR AAT Ao

ol s
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dF T

70 75 80 85 a0
ded.

dF T

0.754

0.500 4

0.25 1

0.00

deg.

2549

20+

054

00 N

70 75 80 85 a0

_34_



deg.

204

0.5+

004

deg.

204

154

dF T
o
"

0.5+

0.0+

deg.

_35_

ZIHS3d 10-2014-0042839



254

204

054

00

deg.

deg.

204

0.5+

0.0

deg.

_36_

ZIHS3d 10-2014-0042839



Ta

deg.

85

25+

204

054

0.0+

deg.

_37_

ZIHS3d 10-2014-0042839



10-2014-0042839

NS4

e
=)

75

1501
1.25-
1.001
0.501
025
0,00

EH34

L0754

1.4

EH35

deg.

70

1.754
0.5004

ED36

0.254
0.00

_38_



2.0

054

004

deg.

deg.

0.5

004

deg.

_39_

ZIHS3d 10-2014-0042839



ZIHS3d 10-2014-0042839

deg.

204

0.5

0.0+

deg.

_40_



dF T

T 75 80 85
deg.

T 75 80 85
deg.

154

-
Q
L

dF /T

054

0.0

70 75 80 85
deg.

a0

_41_

ZIHS3d 10-2014-0042839



dF T

a0

70

75

85

004

1'”'\/J
054

deg.

85

_42_

ZIHS3d 10-2014-0042839



dF T

204

dF T

-
=1
!

—

0.0

dfF T

0.5

0.0

deg.

_43_

ZIHS3d 10-2014-0042839



ZIHS3d 10-2014-0042839

dF T

T 75 80 85 an
deg.

1.75

1.50 4

1.25

dF T
f}
=

075

050

0.25-

70 75 80 85 a0
e,

35

70 75 &0 85 a0
ded.

_44_



&0 85 a0
ded.

80 85 a0
ded.

80 85 a0
ded.

_45_

ZIHS3d 10-2014-0042839



oz T
00 \“"h——n———
70 75 an a5 an
deg.
EH59
25 - /\
20 \
51 5 i \
& / I|I
104 Y
\\ \
R !
0 - ; ; ; e : :
70 75 an a5 an
deg.
EE60
1.0- fl' |
| [
0 - f\
SoE J
Vi
= |
04 f
\ / |
0.2 S
P, /\_/ ll
e oy I\
0o '
70 75 an a5 an
deg.

_46_

SIS

10-2014-0042839



204

dF T

05 -

0 -

70 75 &0 85 a0
ded.

0.5

dF T

05 A

0.4 4

0.2

0.0 A

70 75 &0 85 a0
ded.

70 75 a0 85 a0
e,

_47_

ZIHS3d 10-2014-0042839



ZIHS3d 10-2014-0042839

24

204

sy
n

dF T

0.5

0 -

70 75 &0 85 a0
ded.

dF T
k2

70 75 a0 85 a0
e,

70 75 a0 &5 a0
deg.

_48_



70

T3

&0
ded.

&3

a0

24-

204

0.5

0n-

70

T3

&0
ded.

g3

a0

1.0

0.5

06

dF T

0.4

0.2

70

T3

&0
ded.

g3

_49_

ZIHS3d 10-2014-0042839



dF T

70 75 a0 a5
deg.

a0

3.5

30

25

dF T

0.5

0.0 A

70 75 &0 85
ded.

a0

30

25

20

dF T
h

05 -

0 -

70 75 &0 85
ded.

_50_

a0

ZIHS3d 10-2014-0042839



SIHS3 10-2014-0042839

it
2.0 I

i e T 7 |

0o . ! == .
70 75 an a5 an

dF T

05

0no-

?ID ?IS SID 8I5 EIlD
deg.
EEE
<110> UNIVERSITY OF ULSAN FOUNDATION FOR INDUSTRY COOPERATION
<120> METHODS FOR IDENTIFICATION AND DETECTION OF MYCOBACTERIUM USING
REAL TIME POLYMERASE CHAIN REACTION AND MELTING CURVE ANALYSIS
<130> ADP-2013-0125
<160> 73

<170> KopatentIn 1.71

<210> 1
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.gastri

<400> 1
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gggcttgtcet tggactcgt 19
<210> 2

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.gastri

<400> 2

tggtgggaca acactcttgg 20
<210> 3

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.gastri

<400> 3

gcaacactcg ggcttgtcett 20
<210> 4

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.gastri

<400> 4

atggtgggac aacactcttg g 21
<210> 5

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.xenopi

<400> 5
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gttgggcage aggcagta 18
<210> 6

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.xenopi

<400> 6

gttgcctcaa aacccaacag 20
<210> 7

<211> 17

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.fortuitum

<400> 7

cccgageegt gaggaac 17
<210> 8

<211> 24

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.fortuitum

<400> 8

caatagtgtg tctggcagtc aaaa 24
<210> 9

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for amplification specific fragments of
ITS(Internal transcribed spacer) gene in M.fortuitum

<400> 9

cgacacccgc aacaggat 18
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<210> 10
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of 1S6110

gene in M.tuberculosis complex

<400> 10

cgaactcaag gagcacatca g 21
<210> 11

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of 156110

gene in M.tuberculosis complex

<400> 11

cagggttage cacactttgce 20
<210> 12

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of 16S rRNA

gene in Nontuberculous mycobacteria

<400> 12

tktggtggaa agcttttgc 19
<210> 13

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of 16S rRNA

gene in Nontuberculous mycobacteria

<400> 13
cgtaggagtc tgggccgta 19
<210> 14
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<211> 26

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.abscessus

<400> 14

atgaactagg gaacataaag tatgca 26
<210> 15

<211> 27

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.abscessus

<400> 15

aggatttaca aaacatattc accaagt 27
<210> 16

<211> 26

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.abscessus

<400> 16

tcgaatgaac tagggaacat aaagta 26
<210> 17

<211> 28

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.abscessus

<400> 17
gatttacaaa acatattcac caagtaga 28
<210> 18
<211> 25
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<212> DNA

<213> Artificial Sequence

<220><223> forward primer for amplification specific fragments of 16S rRNA

gene in M.intracellulare

<400> 18

ggtctaatac cgrataggac cttta 25
<210> 19

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of 16S rRNA

gene in M.intracellulare

<400> 19

cgcaaaagct ttccaccwa 19
<210> 20

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.szulgai

<400> 20

ggtcctgagg caacactca 19
<210> 21

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.szulgai

<400> 21
ccaagatggt gggacaacag 20
<210> 22
<211> 20
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<212> DNA
<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.terrae

<400> 22

gattcccceg tacctcacat 20
<210> 23

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.terrae

<400> 23

accaccgacc acccactac 19
<210> 24

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of 16S rRNA

gene in M.avium

<400> 24

gacctcaaga cgcatgtctt ¢ 21
<210> 25

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of 16S rRNA

gene in M.avium

<400> 25

cgcaaaagct ttccaccag 19
<210> 26

<211> 17

<212> DNA
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<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.chelonae

<400> 26

tgtccaccece gtggata 17
<210> 27

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.chelonae

<400> 27

gtgccagegt ttcaattcta 20
<210> 28

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of 16S rRNA

gene in M.kansasii or M.gastri

<400> 28

gcaatctgee ctgcacac 18
<210> 29

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for amplification specific fragments of 16S rRNA

gene in M.kansasii or M.gastri

<400> 29

ccacaaggca tgctccaa 18
<210> 30

<211> 21

<212> DNA

<213> Artificial Sequence
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<220><223> forward primer for amplification specific fragments of 16S rRNA

gene in M.kansasii or M.gastri

<400> 30

cggaaaggtc tcttcggaga ¢ 21
<210> 31

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of 16S rRNA

gene in M.kansasii or M.gastri

<400> 31

tttcccagge ttatcctggt 20
<210> 32

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.gordonae

<400> 32

tgcaagcctt gagtggtca 19
<210> 33

<211> 17

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.gordonae

<400> 33

ggggacagca ccagagg 17
<210> 34

<211> 22

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for amplification specific fragments of 16S rRNA
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gene in M.gordonae
<400> 34

taacacatgc aagtcgaaag gt

<210> 35
211> 20
<212> DNA

<213> Artificial Sequence

=T

22

<220><223> reverse primer for amplification specific fragments of 16S rRNA

gene in M.gordonae
<400> 35

ctttccacca caggacatgt

<210> 36
<211> 19
<212> DNA

<213> Artificial Sequence

20

<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.marinum or M.ulcerans

<400> 36

gggtcctgag gcaacatct

<210> 37
<211> 20
<212> DNA

<213> Artificial Sequence

19

<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.marinum or M.ulcerans

<400> 37

caacatcccg aaaccaacag

<210> 38
<211> 17
<212> DNA

<213> Artificial Sequence

20

<220><223> forward primer for amplification specific fragments of
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ITS(Internal transcribed spacer) gene in M.simiae

<400> 38

ctcggecgac tteggtt 17
<210> 39

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.simiae

<400> 39

agatggaggg acaccacttc a 21
<210> 40

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for amplification specific fragments of HSP65(Heat

shock protein 65) gene in M.ulcerans

<400> 40

accgagaccc tgctcaaa 18
<210> 41

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of HSP65(Heat

shock protein 65) gene in M.ulcerans

<400> 41

gctecttggt ctcgacctcet 20
<210> 42

<211> 18

<212> DNA

<213> Artificial Sequence
<

220><223> forward primer for amplification specific fragments of
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ITS(Internal transcribed spacer) gene in M.septicum

<400> 42

atggcctcge acctgtag 18
<210> 43

<211> 24

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.septicum

<400> 43

ccaatagtgt gtctggcagt tcta 24
<210> 44

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.smegmatis

<400> 44

gagctggage getgtagtg 19
<210> 45

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.smegmatis

<400

> 45

gaaacagcgt ttcccacac 19
<210> 46

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.smegmatis
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<400> 46

gagccgtgag gagcetgga 18
<210> 47

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.smegmatis

<400> 47

accgcatctc aacgtttge 19
<210> 48

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of 16S rRNA

gene in M.scrofulaceum

<400> 48

accatcgacg aaggctcac 19
<210> 49

<211> 19

<212> DNA

<213> Artificial Sequence
<

220><223> reverse primer for amplification specific fragments of 16S rRNA

gene in M.scrofulaceum

<400> 49

cacctaccgt caacccaca 19
<210> 50

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of
ITS(Internal transcribed spacer) gene in M.scrofulaceum

<400> 50
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gcaacactcg gectcgttcet 19
<210

> 51

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.scrofulaceum

<400> 51

agatggaggg acaccactca 20
<210> 52

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.haemophilum

<
400> 52

gcacaacagc aaatgaatcg 20
<210> 53

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.haemophilum

<400> 53

acatgggaca agcctgagt 19
<210> 54

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.marinum or M.ulcerans

<400> 54
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gggtcctgag gcaacatc 18
<210> 55

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.marinum or M.ulcerans

<400> 55

acagaacacg ccaccaaa 18
<210> 56

<211> 20

<212

> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.celatum

<400> 56

cacgaaaaac actccgcatc 20
<210> 57

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.celatum

<400> 57

gcgatttttc ccatttgttg 20
<210> 58

<211> 22

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for amplification specific fragments of
ITS(Internal transcribed spacer) gene in M.abscessus

<400> 58

catttcccag tcgaatgaac ta 22
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<210> 59
<211> 32
<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.abscessus

<400

> 59

ggatttacaa aacatattca ccaagtagat ac 32
<210> 60

<211> 23

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of 16S rRNA

gene in M.abscessus or M.chelonae

<400> 60

ctaataccgg ataggaccac aca 23
<210> 61

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for amplification specific fragments of 16S rRNA

gene in M.abscessus or M.chelonae

<400> 61

gcaaaagctt tgcaccact 19
<210> 62

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.peregrinum

<400> 62
attcgttgga tggectcac 19
<210> 63

_66_

10-2014-0042839



<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.peregrinum

<400> 63

ccacgccaag tttgttgag 19
<210> 64

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.mucogenicum

<400> 64

catttacatg ccctgatcca 20
<210> 65

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.mucogenicum

<400> 65

cgacgacaat cccaacca 18
<210> 66

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.shimoidei

<400> 66
gaagtcgage cgtgagga 18
<210> 67
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<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for amplification specific fragments of

ITS(Internal transcribed spacer) gene in M.shimoidei

<400> 67

accaccaaag atgaggcaac 20
<210> 68

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for amplification specific fragments of 16S rRNA

gene in Nontuberculous mycobacteria

<400> 68

tgtggtggaa agcttttgce 19
<210> 69

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of 16S rRNA

gene in Nontuberculous mycobacteria

<400> 69

tttggtggaa agcttttgce 19
<210> 70

<211> 25

<212> DNA

<213> Artificial Sequence
<220>

<223> forward primer for amplification specific fragments of 16S rRNA

gene in M.intracellulare

<400> 70
ggtctaatac cggataggac cttta 25
<210> 71
<211> 25
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<212> DNA
<213> Artificial Sequence
<220><223> forward primer for amplification specific fragments of 16S rRNA

gene in M.intracellulare

<400> 71

ggtctaatac cgaataggac cttta 25
<210> 72

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for amplification specific fragments of 16S rRNA

gene in M.intracellulare

<400> 72

cgcaaaagct ttccaccaa 19
<210> 73

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for amplification specific fragments of 16S rRNA
gene in M.intracellulare

<400> 73

cgcaaaagct ttccaccta 19
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