g o= o2 oW o3 ISBN : 978-89-6838-276-5(93510)
11-1352159-000531-01

YA

Manual of Laboratory Tests for Tuberculosis ||

g4 4 o 4 = s 3

rean Society of Clinical Microbiology

I: nw
==
(]

2 ror

HIDH &

il

97788968"382765
ISBN 978-89-6838-276-5

o Joh D 0= = 0z po ro &2

7(||:|1—I|. HHd 1| -|_|01—|°_| g EH é|_|- ODI g Dl g % il‘ §|
=on El —T o EIHHALA C The Korean Society of Clinical Microbiology




2 3 3

AH
o

ol Ak
= =]

st o|
== The Korean Society of Clinical Microbiology

n






SEE

LICY. o

|
=

|oflM =

lel

SHIEALS)

H

20134 2HUC |2 S22 AT

= LRIUSLCH AR

C

al
ES

| X[

210

YEeHX|

ot XpAfst

S T

=] AL
9 24

b

=
=

I.

=

1R XIEOIA T

—

—_

ZIEF O

BARO| HSe 2= UAACHL AHE
OftH 2K} XIE0IAM

H dod AN 2

=}
9 of

t

1=
(hLy

SLICE Ol= 1) 23

o]
MM

t

MG

A M TEZ 7

S ES
=

o S 2T

24
=

T7H 0| CHEIXIR] SIUE M22 IES 22

=
[

SSHAARIE I

‘7
=

.

8 2L

XI&%91 9iBj0|E7H e
ST ChAl S 202 ZIARE E2101 0] XP0| 2Ly Zsm2ief

HHELIC,

o T

[=11=3

| o} 51 20| ol E LT Tt

Bt

=
=

AALL| 2 &0 ==0| Ef7|



|. ZsHo| EXPEIE 1

Molecular diagnosis of tuberculosis

- SIAEZ AN Nucleic acid amplification test) 4
- ML ZAAKRapid drug susceptibility testing) 17
Il QI ARIC 51

Diagnosis of Latent TB Infection

- EH|2 22 D[RS A A Tuberculin skin test) 54
- QIHI2 20t 2H|S ZAHInterferon-gamma release assay) 60
. H|ZsHgHba ZIHO| ZAM ZITH 77

Laboratory Diagnosis of nontuberculous mycobacterial infection

- =2 51 HHFHAKSmear microscopy and culture) 81
- stk SHZAKSpecies identification) 84
- H|Zatighbd ORIzt~ AAKDrug susceptibility testing) 107
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ZZHAL (Nucleic acid amplification test)

SMI o & Bl

SARSZZAA(NAAT, Nucleic Acid Amplification Testi= A8d2] So| RS FE3l0] I RS A%
She ARG HARS Ttttk IARSZANA] o83t tld A== 186110, RD1 region, 1poB,
168 rRNA 501 9l.om, 1861102] 79 M. tuberculosis complexol[¥t Eo]2 0 2 ZAsln] 3t AdiHo] ol
copy”} $lol At HEol &3] o §Hth MrtFE A A= T AARRT RIZSHAL B AR T Ao A
o] glo] 24-48A17t Yol Aot & &= HHkS(polymerase chain reaction, PCR) 7% o] @o]
ol gHIL gom YA OB £ FoleE 7ML %’1—0—"} AdiA o2 W2 NIEE 7HA| 1L Qe Akt =
T AR H WS ] = A A= = A AEE095%)S Koluh, BT S/duler A A
9] 79 50-80%01IA FAFES Helt}, Amplified mycobacterium tuberculosis direct (MTD) test (Gen-Probe,
San diego, CA)$} Amplicor M. tuberculosis test (Roche Diagnostics, Basel, Switzerland) 50| 94402 2
o] O wi= ShAte] e Y T571A AAOIA ARGl ul= FDACIA 521 ¢loH, o] €] % In- house
PCR method ‘5 Tt Fef o] Ak o] 23 Xeto] o] 85 et wl=r CDCi= Zdo] o4 = ARt 211 E]
A 932 SR oA TE71A AA|IA NAATE Al Z21& 45k §lom, A sl Z sz Holl A= 23
o W SZHAE 1D H2 o] S HY 2 A S Y ] 2 2) ikt =T HAPF ool ATk ulE

30
s
ol
i)
f_ar

>,
2

o) Aol 7HsAlo] b vl AAIZ 2 203k, 3) el Aslel 9ol Ego] Ak itk A
ol ol HAR 7|40] Wk ek SR FARE A1) AW HI9ick. Real-time PCRE
71 PCRH Qe WI2:Bht 5% 3 Aile] gz 41481 AHAIR) BAo] ARgln] SEAkzo] o 0.
o] M4 v o] ef2H 4.0 2 ol real-time PCRE o} 88 A1 AloF ARgo] 2718kt ek

HAFEZHA B S

3 EL

AUR] HAZEAAE YAH 02 @8] AT AdELATE SH0l Bl A 74 o
52 3137 S1) AL U4 Qlek, 2 SRR R dhell Ak A Aol Hl AN AE Aol
ST 749 AR oS 213 S19) AL 4 9lek. 20149 AVAE ATRIR AL Hdsle] o
A9 79 SRAL Aol gle] 18] AAE ke Ashal ek

A0 o] ool w2 Atio] LA A9 EAATE S49) BAel A BaAel A
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AZEANE BAAGAADE B F B8 A WO R, BN SE, gaAe] 3%

o

hal hl

U MRIALE SEOR BRI 4 ook Aukge] Aol BAMIAAE FESHE S A
[eXYe]

(Annealing) 3! DNA 4 (Polymerization)?] 37H4] &8 GAZ FA = o] Qict. HA 017 AREEH ] DNAoﬂ
dL7slo] B AREE THE thgell, &3t sk F-91o] igohs 1449] AMAIE Z3A17]3L, DNA 5
AHAE o §5to] AMUAE 717 22 DNAC FHAQ1 A71E ZFA1H DNAE 3t /3% DNAE o
Al GBS SOl HUARER RelE T 910 AL wHEsH et o|2et vREIg- 2 3gtAl o] 2 EHsE 5
3 o] FoIA|A| Ho, FHEA 0 8 25 2Hs1Y] QJefA FFAH|7L H a st} vHEH SEIS 58 DNA
£ 713HRE 0 2 Z71sH, 30-403] 9] WS B2l o] 24 0 & 2 “ul o] DNAZ} S & Hict. 5% Aol
DNAE 271952 S3lA ERISHAL, XZolli= HIS0| 4 F3Fo of3t 9laHdS Folal Bol=E ¥0l7] 9]
3 FAIZHProbe)E oA A Sloh= S ARgeich

=
aT

1) Yt Z3tE A HMHES(Conventional PCR)

198590 7 AP O R SoaA AMRHSAARH S 7P 71 A o] 1 ARkl Fefolck. A
SUHA AANESS 5 PR S, YubH o g 2,000 bp7HA] FEo] 7Hs8kARE 200-500 bp J=
o 7|7k 7V HEH o8 FEHC vhgo] Bk FEEL M| YFAAE Aot THARE Belet
ok A S84 AT RUEE Z710f 57| Hol A AlLAIE AA| Alsto] Alﬁfdﬁha ZAHIn
house PCRYE©| 2 o7]o] gt SEZAE-S kg RHAA 7Ajo] H7| 952 AlYolua sk 5
ZARE] ot AAM @ o] dold 4= glom g )7t g stk 2006\ ol HarE mekEAfof] ofShA Cobas
Amplicor kit®] Y=o} Solm= ETFFRl AAOIA 96% X 74%C1 AL, =HSAA A= 64% 2
99.3%°1%ck.

)
o,

Zi

2) olF FEEA AMHLZ(Nested PCR)
o|F TUAL AMRE-L 2449] ALAE AHE3to], £XH4 0 F 23]9] PCRE AlPdh= 2O A WA
PCRO| 5EAHES t/0 2 294 PCRS Al33tc} PCRO] RIZHE ot Bl w5 3HAI7]7] S1af 7ide v
oA g AR FEA MR o3t fldo] WA Fs/do] obrIthe ©lo] gl Tl AAIE thie




2 A13P3t 20084 HlEREA o] A nested PCRE 0.722] DORS

B[} ol ke Ao Bk

H 1. Commercial direct amplification test for MTBC

Ho] ZA852 0] real-time PCR (8.85) 51l

Bl T™MA PCR Real—time PCR SDA
SE=EHH Transcription—mediated  PCR PCR Homogeneous
strand displacement
SIfA RNA DNA DNA DNA
=SNG 16S rRNA 16S rRNA, 16S rRNA, IS6710
IS6770, HSP IS6770, HSP
= Reverse transcriptase, Tag DNA Tag DNA BSOBT,
T7 RNA polymerase polymerase polymerase EXO-BST
Amplicon Procedural UNG Closed microwell
containment
B 3 hours 6 hours 3 hours 3 hours
Pabs(i=23 450 pl 100 ul 100 ul 500 plL
FapsPSHEER=) Sonication/Beads 60°C, NaOH, 60°C, NaOH, Heat/sonication
nonionic nonionic
detergent detergent
e Hybridization Colorimetric Real—time Fluorescent signal
protection/ fluorescence
chemiluminescence detection

TMA, Transcription—mediated amplification; SDA, Strand displacement amplification

3) MA|ZH 588 A dMHE-S(Real-time PCR)
5

PCR WHe3Hg0l 8=dS AH83lo] DNAS SJA7HA S5

FE A A& A= gl

b=
0]% A& DNAYY A%5H= SYBR Green I3} A[HHA| Ti= g2} 7&%‘5}% OE FEEES Ao S50
% Sl A7 G MOkE AEtitt. SFgo] Aol wet SFikEo] S7HH AL ol ek AdHAY
frelEe FEEEE S7RM dd @de] S7FIAM A 2HA REF71E cydle threshold (CpEt 4]
OBl G F7lE SHEA Y] e Solet e dihEd ] Aol 7hssitt. shute] FH ol S5t
HEO| o Fo|A B 7]E FTHIAAL AR v3to] 7\%/\}@13?391 Aol A2 Aol o, HAREHY

of webx] Aol ekt ZEchakel §a7e] Sdio] 4
=¥T9 PCR
AARY] ke Tl oloigon,

o], =R A4 9] WIZHE = 89.5-100%0] 31, &

-873u|71 B g3t 7]E PCRe] HIsf Aleke] a7telrt, &
AAY Kite] ol wef B
uro 4 A% 0] WZHE.

= Rsdht, o Rt 9HS 42 4 9l

27138AE o8 real-time PCR
= 79.1-100%, SOl 77-100%°]
= 71-97.4%01 {THGE 2).
e O R A—
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4) Xpert MTB/RIF
Xpert MTB/RIF+= real-time PCR AP o] Ygo|A|ut, 3t 711 9] AA 5 Aloke] &Aglo] A sshH, E
Lo| ezt Szt DA glrk= o] k. Eot HA Y kit= 0 9 AR 79 7FsAdol Re
™ TAW3E oI5 4 = RIF A=38AEgAll 7Fs k= 3] ek, & 0 == 7| of Alof7H
o] Lol B AAE Hel3}7] ofgth Holrt, 2013%_%%1 A3 A gol HT ot AT A%
Ao = Q%

=
ol Al gL At Xpert MTB/RIFO] thsfAl= =g Al ool AbAI3] g =lo] At

5) S 25 ZEH(Isothermal amplification)

TLSEL AUAHAE P10l F 2ol ARSE] AR P 0 7 V)20 S A ARSI -RARHAIRL,
37K 9] dAlE A% Atk Z~I-'E°l ohd Y3t 2o A HAke FESH= ol thE Btk dAHQl 2%
3Pt Eaglons g i3t ke 7L QA ol AYS P2z FolA SFol 7hs st
© Aol otk T 1861105 = S35 ARYSHA 71:E2] PCROYBISHA] 200 o1 RIdsHA 2d&
kg 5= 9lk= B 7kl tMicrobiol Research 2010;165:211-20). 3HAIRE oF2] QAFAAIE ARSSF A7}
o] A< 2o H7FE 4= glrk= Zlo] T ol

o

&
ofrt
o
ot
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N2 ol

BN
e
o
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o
2%

3. % 2 7|7

- PCRZZ7]
- Micropipette
- AR




1) A 23 B (M BPA FHZE)

- 7AA) 8438 ¥ 1 (Specimen dilution buffer)

- ZZg A°F (Amplification reagent)

- A48 ¥ (Reconstruction buffer)

- 8318 =X (Iysing tube)

- /3% A2k (Oil reagent)

- 314 A9k (Bnzyme reagent)

- 4 3]48 W1 (Enzyme dilution buffer)

- AAEEZA A9k (Termination reagent)

- BA oFA] T (Hybridization positive control)
- B 24 T % (Hybridization negative control)
- BRI} A1 9F (Probe reagent)

- B ¥ (Hybridization buffer)

- A1 AJ<F (Selection buffer)

- 398 7} (Sealing cards)

2) ZAMAIF HI 28 T & (M2 HPAM EX)

P22} (Luminometer)

w1} 744} (Sonicator)

AleF 71E (Detection reagent kit)

7] (Dry-heat bath, 95°C+°C)

248 2 (Sonicator rack)

atol=l & (Pipette tip with hydrophobic plug)
z29d £H (Polypropylene tube, 12-75mm)

- ufo] A Zuto] gl (Micropipette)

b ru;I
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}:> I~‘>~“ r‘i n‘i
;13 i@: BN e

e
1
'l



- Z2| =279 n7l (Snap-top polypropylene cap)

- 4% (Water bath, 42°C+°C, 60°C+°C)

- 2%}7] (Vortex mixer)

- Tt (Sterile water)

- i %F 871 (Culture tube)

- 2] H|E (Glass bead)

- a7l =B E]E FH (Screw-cap microcentrifuge tube)

- A iR = (M. tuberculosis ATCC25177 = ATCC27294)
-S4tz 95 (M. gordonae ATCC14470 = M. terrae ATCC15755)
- F4 A=A Bleach, 5.25% hypochlorite solution)

- ¥IX] w7} (Plastic backed bench cover)
5. ZAHHH

WISZHAIE SloiAl = o= 713ollA] 2R AIAEE ATk (In-house %= home-brew) k= &1 Al
Fo] oAH7HA] ZHel|lA AL 7Tt AR A2k vl 23K Nonstandardized) = 13 = 3] ek AR

o A A 4 911, 591 $198410] 779744 374 4 QoA ol masiet

A

AFO] HES SJlAE AAE et 30| Bt HAE ol&stofof st @ el ofet Y-S st
of 3t} FZg AMZo]| 23t WAL H(Cross contamination)&lHa7] 3l IAEZEAALS] PREE2L A]
okg FHH= $F Al 9] A Clean) T 0 R HE AAE Hfstal ATHE RISk $EF 9] oA
(Dirty) 922 ot #3F0 2WHUnidirectional) X125 =5 #ofof Stk dike of| ofet 914 A5}
SNl HASZAARE 918l Z2he] DAl A ARSHe S 1 Aokt )= vl o HlollA] ARgSiAl=

4

o}, AAjol AH R R o2 B 4 9l T8 Snap-cap) REhe SelA] o= oS 71 R Screw
cap7} AL YL S B0 EAS A AFAS A lo] A%k Real-time PCR 22 4413 A
Aol A5 A 2GS A3 Qo Ofit BAIZ ekl Ego] Hick, REMASE A S

Bl OREQ G HIEA G oo, vl i vhuteh 8L W0 2 e ZHAE] o 2ol
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A] gelstofof gtk Adehg o] SFAbEo] ofs L Fo] HUCH, AaA A5NE AR 158 H

455131 defonized watert} 70% oflgkE= HoRdtt, 919 2 3t @ o] flofd w7iA] Hhegit,
Hhz 0 2 Aehol AA = ik 918 NALC-NaOH Ho| 2 ARSE| o Holl= S5E AR
o] Ja] Ao whet v}t PCR HARS SAlol Al2¥dk= Tl 2t universal sample processing' (USPH)
&= ARSH AL @Ik USBY NaOHE ARSOHA] (ho B & X 2] & A9 pHE T4 2% FAIE = 1L, oA
EAof o3t AASZ AN l5S EY ¢ e dRlo] ek et 2] Karof oJ3hd 7]E2] NALC-
NaOH A 2] {o] v]s] USPAA 2] o] SlitgEg Aol A B U AIE HolA| ghethe Bk 9lal, o
Hofl A= NALC-NaOHel| HIsf| 8 eF/d 0] Rk Ao Ha1E o] (58% vs. 43%) A 2{H]-golut A2
o) o= Qlof 71&2] HhHE tiFlsto] USPHS AR Z Q= Gl A 0= Bl

g0
mlo r

e

[Universal sample processing ]

- 4-6 M guanidinium hydrochloride (GUHCI), 50 mMTris-Cl (pH 7.5), 25 mM EDTA, 0.5% sarkosyl % 0.1-

0.2M p-mercaptoethanol 0183} USP &2 A x3lch

- AR HAES] 1.5-262] USP & &gttt

- TES AR 5- 1087 Ao W] Rith

- 10-15 mL B 34 S55 7RIt
J-20f|A] 5,000 x g2 10-15%-7F A4l e|etct
Foe 2ALHA v, ofuf =9 ool Ao Ad & 5-10% BT A2EA| W= B9l
THA] 2-5 mL USP 8912 4713t & A2 2] 5 HHEetct

T 3 SRR AL 2 SR AR Al

.>~m>~

[e2

In

e r
S

i
o

-DNA &

WASES $I91A DNA 5% IHgo] wj-$- Fasieh. 215714 o= DNA =270l ARgs|o] gzt &
Hof wet A7 ot s o5 a3ttt WA o v JE0k kit o188 -5 DNAY| purity7} s0H4
inhibitiono] o= A S & 4= 9le}, ¥HH bead beating®Ho|ur boiling® 28 =714 AFsla 7+
SHA o] QAN purity7F ATt A 0 = vrek, T3t B boilingH 9] 7% DNA &80 the o] vle] Hof
A8 A Eh= wigkatoll A-83k= Zlo] BT Enzyme it bead beatingS 37 2631 DNA

ZeZzo] Q4319 o1 ARGHMH Zof| A= magnetic beadZ 0]83F A9 B H8A 0 F DNAS Z3319th=
X317k Q)
28| EXHrlg
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o+ (M. tuberculosis complex)2] DNAZ} A& 5|9l o).

2) &

Sgkrict. 2

t}, “A8 (M. tuberculosis complex)2] DNA7} A5 4]

o

0

#139] DNA ool AL A1) ZA1eHe olAEo] < 9]

a7 wighe

3) Nontuberculous mycobacteria ¥/

ot “AH M. tuberculosis

Nontuberculous mycobacteria (NTM)
complex)2] DNA7} A&5A] gfgkovt v
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7. M

A ESHAARE AARIEKiDS] A=A el whet vhs 5 Qlet, 4831 e ZF AR oA A5
£ 913t 71 EE vkl ARSh= o] lok HAR el RS Q1o Alxet 7| E #23F HA] o9
OB kS 913t 52 0 2 ARSHA| Qrotof Stk 3t HARS A2 AR u HES uket A 58S Kol
A kit A SAlto] vigof whel A5 o] Febd 4= Glof AR ARE M 0 = ALY FEES
eld d a7}l

WHRAZ IS ¢8fA At ZaH(negative contro)d} At ZwHpositive control) ARg-o] HAECH
Blank control& buffertt 5 A& o]4-8l=t] DNA 2G5S &lsl7] $J2jA] o &Hr}. Negative
control:> &34 3= DNA sequences A|€J3 Sike 3ot Aot DNA &5 B7F17] 913
A v A SFAFS 088 4= 9tk Negative control2 HAARIES w] AAFz o2 A4/} QW target
sequence”} gl= Areof| A H]—E—OW 2l priminge|ut §H- 502 QI3 A7t AZEEA] o3-S 2RI 4= 9)
t}. Negative control=+= 285 2/<1 3 A, A% i dto] =] 9k AA] -2 non-target DNAS
o]t} Positive controke 7 } A5 B7FHAY DNA 553 452 571 52 02 ARHrh HARAA|
£ gror] $J8t positive control target DNAS E3510] QAAA L SALSIA] A2 E|ojo} 3t B4
9} A AALE Attt 23 A2 39S H71817] 913t positive control purified target DNAS 712 3t
Aol 77t s T2 A7Fote] Alzxsh A AA U DNA 534S AR okl AR v A4 DNA
plasmidt Z&toll A 33 genomic DNAS 0188 &= Slrt. tietA =] H 29} nl= CAP 59] &4
& Bt 2R IR0IA Aot WASEAAL QR =R E AAISIL Qlon® QUFHAMS i T2 1

o Zofsfof et

ﬁni

fot

8. Mg H ZHsHZ

SIS EAAE AR, 78] 55, A1) 2, 7] o AAI] ARlEe] 4 9 SEriA At 5o
oA o] G W=t 2.¢lo] Ok 1P WP $I8) AALAS] BBkt A B Ao B

stk el3 SRR ARl Aol At Adko] 471 Ho] HliA e BIgHES 8l 5 qlck

o

'%]'61—0 E}]ﬂ EIJZ:]-_I]:_E_Q_E _/'\_ oh:]-.

AHFHALE 913t WSS A e AAE DA Il AREE= Aok ol ol Sl ol A=




of, dikrEolut AR ofl whet 1% BTt A 10% oV37HA] $15/de B 4= et AAlEd o E2= 4
Aol whet th2u, 20119 & 5o] Bargk vpof oJstH 9807142 SAtE= *MW A Ee oJ3t 9124
H&-2 357|144 3.2%, 39 8.9% A 8.AA] 6.8%01%tt. whebA] AdAHES $I3t S EA = o

A0 o3t 9feAS FRIE - e WA =T EdS 3t /\]’35101"]: S, SEHEE Ao ofet 9
3 AAE AASKE F7HAI I AR F AR AR o St 2 i ¥ = Aok IESE AN
kite AAEA ] 93t 9248 IR = s WA R EAS 236k Slet. dAEAS AASH=
Holl= AA|3]4, silica membrane2 AR A7, bovine serum albumin (BSA) 7}, ¥HE2{9] W 3l 3%
WS 52 WHio] 3tk COBAS TagMan MTB HARS $18f A= AlAS S vl ek AtellA 1:10 314
ol 7P £& AAEZAAES Kol FUT5%), the W o AAEEAIA A== BSA A71, 67.5% 59,
62.5% 9! silica membrane, 30%°]tt. £3] 3143} BSA A7+ Wk 3¢ 82.5% 4 AAEZof| oJ$t o
G AAL = Ui

AWNFAZE 3A= 168 IRNA, 186110, hsp 5-2] TheFet GAA o] digt primer7t AT}, 1861108 3
ol Wol AREE= SEo| ANt 1-4%9] Adlato| A= 16110 w41A7F §low, A& Z7tollA= 186110

SRR} Gl Aego] ulgo] e Ao W] gl

1) CDC. Updated Guidelines for the Use of Nucleic Acid Amplification Tests in the Diagnosis of
Tuberculosis. MMWR 2009;58:8-10

2) A AR A, oiehfi #8344 82 A A 3 % 2012

3) AHAZAH 2014 Ae| i



Jlsmso 4 Xt 9

FEHA| A& A e Aoitolltt SolobA AR 2 efAlefl tidt W-F-dAee S W
oFA ALl visl A HA W& AEHA A8 < Aok @A
i} o] AYoR = A AEo| F2 o8 F U | 50 ethambutol, pyrazinamide, fluoroquinolone 3 24}
FAUA At ALUAHAE 27051 ek 20143 71 A8 g ef ofshd AjX & 5 o
A7 Ado] ojiEls 79 =T ¢ AA Z2 wigdd AddrE o 2lgd e 2t olay
oA =ofl thgt A& A )

A ]| gt /g2 2 ofA|h T S 7704t 912 Holek B of Jlri D). 59 2
7391 95%7} 1poB §-dAFe] & 507-533¥9] “hot spot” 9121 81bp A el HFE e laL, FE 531
A B e ake] WA A Hoju, wjehotn] = U w52 95%7F pnc A Aol A Ed ™ol 7t
ok b, o ayoRA| = O] 7%, katG (50-95%), inhA (20-35%), ahpC (10-15%) 5 E33t o7
S| ThefRE F-loflA] o 7 AT 2)

AU 3 HARE © 2= line probe assay, real-time PCR, 52t 4714 84414, single strand conformation
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polymorphism, dideoxy fingerprint, PCR-enzyme linked immunosorbant assay, mismatch RNA/RNA
protection assay, HFo] 345 ©]-8-4F microarray 5°] Itk 71 & FFAAMS A4 714 GEA o
A7 oA = AEekE ASUHAAAR] AT WS ]88 line probe assayTt real-time PCR # 2] A}
SRIE7E =0 8 WA AARs BT Y 237] AU Y i A2 A IR E095%)9F S0l
= (~100%)7F B AR = 24 AAE 2A o8 Aol o] Kt wopeh, 4, o] ayoRA| = Ui
HEA 2B W T AAR RIS} Sol =7} v ], o] o] AU o E UAoll= katG, inhA 734} 0] €]
o= ahpC, kasA, ndh & ThFE FAR7F Bl R AL AR ARG 591 AORE2 o5 RAA F YRS Ol
O 7 AR | thzoth3E 3).

G HeFrio] o= ALUVI AR tAlW/Ad o] HHAY AR & SRt A] A& A A
207 ARYEli= Zlo] upgh Aok, At B A 1) GRS v 34 9 oju] At 2) 84 3|
3414] SHAIR (interpretative limitations) (¢]l: S-/d/fo1g o] WA A] eIgtehal siA AU
&= Qe 5)o] EE oo k. A} Holof whE oFAUA A ok AR SiEl o] Kol S A
(interpretative reporting)= 5715 Zzofl =0l & 4= ¢lom AFAl vy 7ke] Axt EYXE KHol=

Aol olehe] AR Tefstolof g,




X 1. Important genes of M. tuberculosis conferring resistance to anti—tuberculosis drugs

Drugs Gene Gene function Relative frequency in Level of
target resistant strains resistance
RIF rooB B —Subunit of RNA—Polymerase >90% High
INH KatG Catalase—Peroxidase 50-95% High
inhA Enoyl-ACP—Reductase 6—-30% Low
ahpC  Alkyl-Hydroxid—Peroxidase—Reductase 1-24% Low
PZA oNcA Pyrazinamidase 62—97% High
EMB embB  Arabinosyl—transferase 47-89% High
embA  Arabinosyl—transferase High
INiA Isoniazid—inducible gene High
SM rosl Ribosomal Protein S12 40-95% High
s 16S rRNA 20-30% Low
FQ agyrA A subunit of DNA gyrase 80—-90% High
ayrB B subunit of DNA gyrase High
KAN/AMK s 16S rRNA 70% High
CAP/ VIO s 16S rRNA High
A Cytotoxin/haemolysin homologue High

RIF, rifampicin; INH, isoniazid; ETH, ethionamide; PZA, pyrazinamide; EMB, ethambutol; SM, streptomycin;
FQs, fluorogquinolones, (ciprofloxacin, ofloxacin, levofloxacin); KAN, kanamycin; AMI, amikacin; CAP,
capreomycin; VIO, viomycin; Nucloetide, N,

X 2, Frequency of nooB, katG, inhA and ahpC gene mutations associated with RIF and INH resistance in Korea

Rifampicin Isoniazid
Mutation type Relative Level of Mutation type Relative Level of
frequency™ resistance frequency™ resistance
Serb31Leu 45.8-64.4% High kalG S315T 55.2-60.3% High
Asp516Val 8.3—-15.4% High inhA C—15T 15.8-31.3% Low
His526Tyr 8.9-13.3% High katG S315N 0.8-2.8% High
His526Arg 0—7.7% High ahpC** 3—19% Stolow R
Aspb16Tyr 1.9-51% S to high R* inhA T-8A 0-1.9% Low
GIn513Lys 1.1-4.4% Low
His526Asp 0-4.2% High
Leub33Pro 0.8-2.6% Low
Serb22Leu 0-2.6% Low
His526Asn 0-2.2% High
Asp516AsN 0-2.2% Low
Ler511Pro 0—-1.5% Low
GIn513Leu 0-1.1% Low

Abbreviations: R, resistant; S, susceptible

* Relative frequency in resistant strains

*anpC—9, 10, 12, 9, 46

codon 531, 526, 512 : Rifabutinat WX} LA ER inhA C—15T: INHR} ethambutol w XA
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«Very major error (HiF®H LHA, M&WHAA Z44)
E}L

- A5 =AHo](Silent mutation): ot XA Hol 7} gls SR
=
=

o W RS AEE S s WA 24 K probe)7t fl= 78

SAR} o] K917} 3 probe?] A3 W] o] 2jof] 24

- 3 probe?] A& AT} e AL

- W3 Wo] {3k A71A A 9] Tm(melting temperature)gho] sz0F opd g ME7F 24l H o]

@ nucleotide Ho|E HETHA] Hol= 3¢

- HjoF A} A oFA SRGul A of] T 31A| A& over-seeding)=| o] HlF AAFF U 2 Y& HS
- WA A to] A2t 7-$-

Major error (HFH Z84Ad, MELH/AGHAL LHA)
T

BT A EARE B9

- Z9FA(mixed infection): 73wt W/dw7} 2ol s 7d-$co-infection with different strains)

- W I A R =2 SAE T AAER| oA o F315HA] LR AIERA] ) 1) media
» Middlebrook 7H11 agar). trebA U dat-ok /g =71 2ol 9ls wf AR ofl A At gt ihe

Apg51o] obA] HiR|ofl JE31 WA Bt S E] B EA) oot SR 0 2 WD 5 918,

A=W

- BEAFA0 Y7125 S (2 RIF 40 pg/mL, INH 0.2 pg/mDolsloll A Ak Aro] Y-S 714 A

A A A 22 F P4 A X} 0
- USo]A] Hhg

- Wrong breakpoint in phenotypic methods

- whelA} oA oRl2] 74 sl Ub gkl MIC o1/} 217) ot SAhelALe] welo] 12

[e) [e]
A 273

- oA X 0] FATA] A
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2) Centers for Disease Control and Prevention. Updated guidelines for the use of nucleic acid
amplification tests in the diagnosis of tuberculosis. MMWR 2009;58:7-10.

3) World Health Organization. 2008. Interim policy guidance on drug susceptibility testing (DST)
of second-line anti-tuberculosis drugs. Geneva. WHO/HTM/TB/2008.392.

4) Agreement of drug resistant tuberculosis: emergency update 2008. WHO/HTM/TB /2008.402.
World Health Organization, Geneva, Switzerland

5) Pym, A. S., and S. T. Cole. 2002. Drug resistance and tuberculosis chemotherapy - from
concept to genomics, p. 355-403. In K. Lewis, A.A. Salyers, H.W. Taber, and R.G. Wax (ed.),
Bacterial resistance to antimicrobials,. Marcel Dekker, Inc. New York, NY.

6) Zhang Y. The magic bullets and tuberculosis drug targets. 2005;45:529-64.

7) Rinder H, Mieskes K.T., Loshcer T. Heteroresistance in Mycobacterium tuberculosis. Int ]
Tuberc Lung Dis, 2001;5(4):339-345

8) Gryadunov D, Mikhailovich V, Lapa S, Roudinskii N, Donnikov M, Mirzabekov A, et al.
Evaluation of hybridisation on oligonucleotide microarrays for analysis of drug - resistant M.
tuberculosis. Clin Microbiol Infect. 2005;11:531-539

9) Migliori GB, Dheda K, Centis R, et al. Review of multidrug-resistant and extensively drug-
resistant TB: global perspectives with a focus on subSaharan Africa. Trop Med Int Health.
2010;15:1052-106

10) WHO. Automated Real-time Nucleic Acid Amplification Technology for Rapid and Simultaneous
Detection of Tuberculosis and RifampicinResistance: Xpert MTB/RIF System. 2011

11) Cho EH, Bae HK, Kang SK, Lee EH. Detection of isoniazid and rifampicin resistance by
sequencing of katG, inhA, and rpoB genes in Korea. Korean J Lab Med. 2009;29(5):455-60.

12) Huh HJ, Jeong BH, Jeon K, Koh WJ, Ki CS, Lee NY. Performance evaluation of the Xpert MTB/
RIF assay according to its clinical application. BMC Infect Dis. 2014:14:14:589.

13) Kim J, Park YJ, Lee NY, Chang CL, Lee M, Shin JH. Evaluation of the AdvanSure MDR-TB
GenoBlot Assay for Detection of Rifampin and Isoniazid Resistant Mycobacterium tuberculosis
Complex in Respiratory Specimens. Korean J Clin Microbiol. 2012;15(4):117-124.

14) Jeong TD, An D, Sung H, Chi HS, Kim MN, Shim TS.Evaluation of the Performance of
GenoType MTBDRplus Assay for Rapid Detection of Multi-drug Resistant Mycobacterium
tuberculosis in Sputum Specimens. Lab Med Online. 2011;1(1):19-25.




Line probe assay (LPA)

PCR #} Reverse hybridizationS <83+ DNA strip assay=4# DNA %, PCR %%, Hybridization reaction
O] M| A I 0 2 o] Fof A},
- A8t T= A AAA A5 DNA & FE310] 2 A A of) ofgt vl i 74 B915 PCR {ES:

2 olgto] 22 AT,

AR HAPA A 0] 8 &> §l= AAESHE 7| EE+= RIF WS A1etdk= INNO-LPA Rif TB (Innogenetics,
Belgium), RIFZ} INH WA Zo] Zdsk= Genotype MTBDRplus assays (]} MTBDRplus, Hain Lifescience,
Germany), AdvanSure™ MDR-TB GenoBlot Assay kit(°]8} AdvanSure™ MDR-TB, LG A4 #}3}, ¢t=) Ul
MolecuTech REBA MTB-MDR (YD Diagnostics, 3t=5) 5] St} Z]toll= fluoroquinolone, ethambutol,
kanamycin, amikacin 5ol thet W3S Aetsk= FAARI GenoType MTBDRs! (Hain Lifescience, Germany)=
7WE o] 22} oFAlof] wiek uiAd K] o851 gick

2 Aol A= ol Al 71 ARSRIE 7 322 o] o] T Al tief 7|54k

)
o
N
N
O



GenoType MTBDRplus (Hain Lifescience)
1. A2

GenoType MTBDRplus= DNA-strip 7142 ©]-8-3t0] Z3+#2] RIF 2} INH o ot oFA4] W8S A3t
RIFUA A2l poB33Ak] 166bpE o483, INH = WA A S M= karGaA12] 120bp H-$1E, INH
A& Yld Aol inhAA1e] 110bp F-915 o823tk

AA AL DNAS 3%, 7} biotinylated primersS ©|-&3%F th%Z(Multiplex amplification),
SSOP(Sequence Specific Oligonucleotide Probe)E 183t w4 Bh-g{reverse hybridization)2] Al GAZ A
=] streptavidin-alkaline phosphatase conjugate®} dimethyl sulfoxide”} Z3Hgl 718 H718}o], oy
S | A Lo S SR A 739, TLR9]0] Blol = QIS U O = itk

- SR 257 A B2 A B2 HAR A ol A wi g ot &2 =k

[e]
HAE D7 o) B 7392 2-8°Col A Rt 7] Haals -20°Co3l= & Bt

=
ok, 190 oA A A1 B 73 ol DNA 2 3 4500 b Relole] 20°Coleha s Hake Aiel,
3. % 2 7|7

- Disposable powder free glove

- Adjustable pipettes for 10, 20, 200, and 1,000 L

- Sterile pipette tips with filter

- PCR tubes, DNase and RNase free

- Shaking water bath/TwinCubator

- Thermocycler

- Timer

- Heating block

- Centrifuge with rotor for microtiter plates (Option)



< A U1/d T RARS] ol Y T Ho g BRI R S W E QI AEY

- Primer, nucleotide, dye”} <3+ Al =44 2] (Primer Nucleotide Mix)
32958 (Denaturation Solution)

- WS- M(Hybridization Buffer)

- 788 N4 (Stringent wash solution)
3 Al X H(Rinse Solution)

- Conjugate &=

- Conjugate 22! (Buffer)

- Substrate 5521

+ Substrate £+ (Buffer)

- Thermostable DNA polymerase with buffer (recommendation : Hot star Taq)

5. AL

1) #Hel FH|

D EAPATE7] AA & APAuA) B DA o] wloFel 75

© =240 Bxto] 287] RS A ol 83 FAH Brbs st

® %o, 4, T, Heo) 5 u3:57] AAe] A o] WS A8 AL 1 fakol ASHA ke

@ Alate 224917171 §18) AAHIE 95°CollA 15& ol E= 7RI,

2) HAxE
D7 A F5ol meh B 1A%
A =2 Transfer Volume
Sro0ist HE E YAHA 500 uL
| HHX| HH 2t 1,000 gL
TR HIK| El2F 300 pL

210,000 gollAl 1587 QA Bafet & ASS Al AL F-2 HHE] 100-300 pL9] S74+E 4=t



3) PCREFS
(D PCR FHof| ZZ 53} E(amplification mix) 45 x1.5 ZFH[ekc},
@ ZFZEgE] 5 112 DNA solutions Z&stct,

@ PCRE AI8S &, A7 Feo= Ae Sl

® 1, PCR Bt =71
Temperature Duration S — -
IR SR A|
95°C 5 min 1 cycle 1 cycle
95°C 30 sec 10 cycles 10 cycles
58°C 2 min
95°C 25 sec 20 cycles 40 cycles
53°C 40 sec
70°C 40 sec
70°C 8 min 1 cycle 1 cycle

4) WxHdk-S (Hybridization)

@ 7t FH0f denaturation £ 20 p1& B3t}

@PCRY SZH DNA 20 g W& S apolsl o2 2 A2 5 5E7F A2 Eot.
® 1 mLe] ]2] 7}-23F hybridization bufferS 2414 ZFwellof| £33},

@ Zrwello]l ~AEHS =t

® Ed|o]E shaking water bathll 317 45°Cof|A] 3027 BH-AIXIt.

(® Hybridization bufferS £+13] A7 gkct,

@ Zr 2E o] stringent wash solution(Z3ZA14-8-<H) 1 mLE 1! shaking water bathol|A] 45°CellA] 158

ZFAESAIZICE,
o]F RLE thAl= A 2of A HRg3tt,
© Stringent wash solution& 2FA3] A Ak},

Shaking platformellA] 18 5<F 1 mL9] rinse solution® 2 2B S M| A3t}

zjol 2xpaiet 22



1
P

+ 2E o] 1 mLo] 34 conjugateS 9 % shaking platformof| A 3027} Bk
M-S A A % shaking platforml 4 1 mLe] rinse solution & 1+
mLe] 7= 13] AlXetct

“‘é"ﬂ 3|45 substrate 1mlE H3}aL shaking&le] &
2 29 Al Xste] whg-2

& TAARI.

® Tweezers o|-43}o] Edlo]o|A] AEHS w1l 272] &

42004

S A},

Zo} AE

[JRES

=]

HES-AIXIT

F44) Aolo] ol Wit

- 2E 0] ZFERAIRE=27 T119] reaction zones O 2 FAIE] o] 9t

| - katG(17)

‘= inhA(21)

Internal controls

locus control

rpoBWT3(7)

rpoBWT4(8)
. rpoBWT5(9)
. poBWT6(10)
W rpOBWT7(11)
- 12)
. rpoBMUT1(13)
N rpoBMUT2A(14)
. rpoBMUT28(15)
= poBMUT3(16)

= wild type probes

—

mutant probes

-

Focus control

- kAtGWT(18) wid type probe

= katGMUT1(19)
- atGMUT2(20)

mutant probes

h_AWI'I(22) locus control
. in §
= inhAWT2(23) Wpe pbes
= inhAMUT1(24)
W inhAMUT2(25)
. inhAMUT3A(26)
i inhAMUT38(27)

mutant probes

M. tuberculosis identification

the 13 reaction zones
for the rpoB gene

the 4 reaction zones
-
for the katG gene

L. the 7 reaction zones
for the inhA gene

He 28] AHBIAL 12



- oY WiEr} /ol ar Hol g WHETE5d o] susceptible(H3) 0 & g%t}
- Holg Wier} shuteke ol resistant (U/3) 2.2 g%t
- Hlolg Wt SAolHet: oy WiE 5 shuete /ol o E Aol ofet resistant () o=
et
1) RIF LH : rpoB SH X}t
[ rpoBWT2 | [ rpoBWT4 | [ rpoBWTE |
[ rpoB WT1 I [ rpoBWT3  J[ rpoBWTS | [ rpoBWT7 | rpoBWIB |
505 [ 06808 |\ ) N 515 S 5151 <1 | 51 1 I 1522 [ I Y =25 I O B B =31 I8
|
| rpo8 MUT2A [H524Y)
rpoBMUT1 (D516V) rpaB MUT2B (H526D)
rpoBMUT3 (S531L)
missing
wild type probe(s] analyzed codons mutation probe mutation
rpoB WT1 505-509 F505L
T508A
S509T
rpoB WT2 510-513 L511P*
rpoB WT2/WT3 510-517 Q513L*
Q513P
del514-516
rpoB WT3/WT4 513-519 rpoB MUT1 D516V
D516Y
del515
rpoB WT4/WT5 516-522 del518*
N518I
rpoB WT5/WTé 518-525 S522L
S5220
rpoB WT7 526-529 LrpcB MUT2A H526Y
rpoB MUT2B H526D
H526R
H526P*
H526Q*
H526N
H526L
H526S
H526C
rpoB WT8 530-533 rpoB MUT3 S531L
S531P
s531Q*
SH31wW
L533P

38! 2, rpoB RXIXIS| RF LA 2 29



28

2) High-level INH resistance : katG S X}

missing
wild type probe(s) analyzed codons mutation probe mutation

katG WT 315 katG MUT1 S315T1
katG MUT2 S315T2

3) Low-level INH resistance: inhA SXXH(110bp)

missing analyzed

wild type probe nucleic acid position mutation probe mutation

inhAWT1 -15 inhA MUT1 C15T

-1é inhA MUT2 A166G

inhAWT2 -8 inhA MUT3A 18C

inhA MUT3B T8A

LT
[ =T -|IRMP} INH
== b

Aé £25252 2z ez

[ [|||@aldio| </ <2 £15| &

SEEEEEERHEE

;;;;; M
. !wm
A =
mr e — — — - R R B
AR ————— R R E RN
katG ——
RMP| INH
CZE 58 | EBleBllb|.] ..
EEugeELeEt " sill | EEERE 1E
se® TRRRERRRRETNE 9900 siteezy PRREES/He)d:
P DRRRRRRRRD00 T Annn Rnnnonn +HHH-H-4H-14 [+ |
DL TRRRRRRDRON00 0D RRgonn #-H=1+H-1 1+ 4
PEE DRRRRRRRRD00 T Annn nnnnonn +HHH-H-=+H [ H
T DRRRRRRRD000 0 anon npononn H=MH=F-F ¥ H
DED DRRRRRRDI0000 0000 npnnonn H-1-=1-+-1 F# H
N —  o— — e

3
3
o

nhA
12! 3, Genolype MTBDRplus?| ZIHHE, rpoB MUT3(S531L) 284 2l jnhA C15T A
HH: Rifampin and rifabutine resistant, low level isoniazid resistance



7. Mg R ZHEHZE

=

- strip ©ofl 3] o] Q1] g1 wol o]l oJsf oA Wi g o] ARt A 9-= 7 wol7F NS A=) SIX =
= glom 7t o] I3 oY BAIRLe] Ad B YA ks I 4= Slok (el 1poB 1533PH
o|gof ot A4 - o] o] o] 23 oY W= poB WT8 A414t B elct)
- O SRR ol d RPAIRLE AR E] ] = F9lollA] Ho 7L IMESHA &SR] et
- Conjugate control band & 33 4 W= 0] A|7]7} eFsEA LY QR o] = 7-9-,
- R 2 A 25 52 x|oko] AL sy Q.
- 2%°] Conjugate 5359 3-2 Substrate 2% 0| SojZtAY F4.

- Conjugate control band= A| &g+ B 0] 47]7} oFspAL ¢t o= 49
- FA4% DNA 5= 9 PCR 5% M4

- 2% agalose gelZ 185} amplicon

1

S 3Hl8l1, amplicon©| ¢HE o] DNA
g}, D g 5jrhA ok 2 W 0 2 DNAS &3t}

- g LR

2] 8l

ojN
2
3
o
3

A

- HPAfo] -SR] oF2 79
- Incubation TAOI A stripe] S8 HAR]A] F3-S
- Tray7} 32-0] A=A 23S of

- High Backgorund color
- =8l 535 conjugate 5359 T2 substrate 359
- A1A SAE A APSHA] kS
- AR eto] AUHXA A7k 785

- 7|i31A] 98- AN Unexpected results)7F L-Q= 79
- AR %
- WAER-H(Hybridization Buffer) $-2 72 Al H(Stringent wash solution)] & &HA| v]2] 7k2E]A]

A TR 3 S
- DNA thgolu S35 4k=e] 2 9.

- WS- (Hybridization Buffer)oll 0% well ©] 2 $H 749

29




- 5248 DNA &
- el o5 o] ofd ¢
- silent mutation, <2 W/d(Hetero-resistance), S, AAS] WA} 4, =2 o] AA 2ol ¢
A] G ZHA| e, BA1e) A5 Al A5 F o2 oA A ATHE 2= Aol Qg A
u

P eoR 5hH, EEA9, INH A& §lo]% INH

8. FEa|

1) HEE =it

- CC (conjugate contro)): conjugate®] A} substrateo] 22 sHA T = 22 Eelslr| 9Jslo] ARg-Hct.

* AC (Amplification control): 5 Ig o] 2 H8HA e =] Qa2 R1sl7] $I3te] ARHT. ACHHET =
gol2hd F35 set up THFOIA ZAI7F UAAU 7H Bl 23t carry-over ol 212 7Fs/de] otk 1
2, oFA Ui4dQl 73-9-2hd, AC band®] signal®] oFsHA Urettel et SENHe-S A8 3= S
= oufetaE AHE B a glch

- TUB (M. tuberculosis complex, TUB): Z8lgtol| 4] /43S Holm MTBY wff g Hi=7} Uebdet

+ Locus control tpoB, katG, inhA) : 7 74} 5-910f| S0 2] Ql 592 94 o4 o= viefof 3ttt

- gehIAA =T 3] - EATE L2 T ou College of American Pathologist (CAP) proficiency test

1) Centers for Disease Control and Prevention. Updated guidelines for the use of nucleic acid
amplification tests in the diagnosis of tuberculosis. MMWR 2009;58:7-10.

2) World Health Organization. 2008. Interim policy guidance on drug susceptibility testing (DST)
of second-line anti-tuberculosis drugs. Geneva. WHO/HTM/TB /2008.392.
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6) Van Deun et al. Mycobacterium tuberculosis strains with Highly Discordant Rifampicin
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7) Jeong TD, An D, Sung H, Chi HS, Kim MN, Shim TS.Evaluation of the Performance of
GenoType MTBDRplus Assay for Rapid Detection of Multi-drug Resistant Mycobacterium
tuberculosis in Sputum Specimens. Lab Med Online. 2011;1(1):19-25.




Advansure™ MDR-TB Genoblot assay (LG Lifesciences)

1. HAHE

Advansure™ MDR-TB Genoblot assay= -5 B AE| = okt 253 4 AR (one-tube nested
multiplex asymmetric PCR method)}& o8¢t JugHh-g- 21852 (reverse-hybridization line blot assay)
o[tk RIF Y/d AZll= rpoBdA+e] 374bp F-915, INH A=W/ 3500l = katG-a2+] 366bp F-915 ©]
831, INH A= W AEolle inhA-+51412] 281bpetahpCh-idAte] 247bpE o8-t

Hho] Q& FX g %} Bol Zeto|mE of-g3te] HtjA A<l PCR W 025251511, 525 DNA
o] upo] Q Bl-S BX3}e] X% ufo| 9 ¥l ¥xkohel 7kt e}l DNA (biotin-labeled single-stranded target DNA)
S A% o] o) W tfR<Kinternal controDa} A8t 32 ITS (Inter-Transcriptional Spacer) &2}
(amplicon)= FAl ol F/dHct.

o] Q Elo] X1k DNA (biotin-labeled single-stranded target DNA)7F U2 Wl B ] ¢1-5%} 2 B (1poB,
katG, inhA, ahpC®] oP¥ @ T Wolg 2 H)9} wilsHA Hoh. w4} §kg o] F= streptavidin-alkaline
phosphatase (AP) conjugateZ 7}t 5-bromo-4-chloro-3-indolyl phosphate®} 4-nitro blue tetrazolium

chloride®t®] Wh-e-& F3f 242 A kg0 LEhts Hg WA 24 elgit,

2. 2%
- 5E7) AA, A T A, A
- 1A 22 Aol A HleFE 35 52 ek,

3. %80 Z 717

- Disposable powder free glove

- Adjustable pipettes for 10,20,200, and 1,000 L
- Sterile pipette tips with filter

- PCR tubes, DNase and RNase free

- Shaking water bath/TwinCubator

- Thermocycler



- Timer
- Heating block
- Centrifuge with rotor for microtiter plates (Option)

- Scanner

4, Mo Y T2

AR B Q-2 AR} S strip

- 32291589 (Extraction buffer): Ton exchange resin

- A|ZAA 2] 1 (Pre-treatment I X10): NaOH

- AlZ 7] 2] 2 (Pre-treatment ID: 1.5M NaCl, 0.1M NaH2PO4

+ 2X PCR 299, Primer mixture, ¥ ¥4 % 24 &2

- X2 H ZX AEY Yl w9 (Hybridization buffer)

- 72 A1X 9N (Stringent wash solution) 3 3l Al %2 (Rinse Solution)

- AN (Fnzyme Solution): Streptavidin conjugated alkaline phosphatase in Tris buffer

- HEX gl (Substrate Solution)
5. Ay

1) X ®A=

x
- SAREZ ALY DNA 25 £7|2 Jarsict

of

2) DNA &

@O AAE] I T ol = FHE 1 mLe] 2A|1H AR HA =] 28 A3t
@ 1027} vortex3t ¥ 13,000 rpmollA] 38 &<t AR skl A5 He A At
@ FE=HF NS Z A2 F 50 pLE A= 71t

@ 100°CollA 2087t 7183t & YR eslar Bad A5H-S PCRoJ| ARH&-3tct



3) PCR1}H

D A 3190 5 19k mho] el efo DNAS 278k 35 PCRE Atet.

@ SRR Hybridization)8Hg- 52 744] -20°Col 3ol My,

(®PCR 20 2o 3ol 23 DNAS 7 Febeh. 7141 4] b eheola £ el ohe o) 7fiet,

)]
@ m]2] 94°CE o] ¥% PCR 717]°]| &1]% PCR tubeE Y17 ZF PCR ¥-3-& A 3ysict,

H 2, PCR Bt =71
TETES
Temperature Duration — —
b b2~ EoNEEb|
50°C 2 min 1 cycle 1 cycle
95°C 10 min 1 cycle 1 cycle
94°C 30 sec 15 cycles 15 cycles
65°C 1 min
72°C 30 sec
94°C 30 sec 20 cycles 40 cycles
55°C 1 min
72°C 30 sec
72°C 10 min 1 cycle 1 cycle

4) W%t (Hybridization)

O Zg 8 FX AE O] HH g Qlof FH|3 AR 23l 270 pLE 53t

@ AR3ES-87] 9] G/HE ©a1 55°C SARTRRS- e of Wil 3087F wHkA|]

3 Pre-warming 3+ 742 A8 H(Stringent wash solution) 250 x1Z AE ol E33}0] 55°Cof|A] 155
5919 pm O & $22] W kS-S AAJslo] Al H et}

@ B A A Rinse solution) 250 pL& 2EH| #5310 4204 1879 ipm o & 2 wHhikg-& 4
Alste] At

® AIA k3ol Fit AE YO HEg-AS vacuum suctiondlo] A A2tk

©® TAFTEN 250 pL& AEH|| EFoto] F2olA 308 5 9 ipm O & 7] Wt ¥he-S A9
A Xt

@ TESo] Bt AE YO WS vacuum suctionsto] A AR,

S AH N 250 p1& 2EHof| Bslo] AL oA 18529 pm e & 427] WHES-S AAJslo] AlXSict,

° AE

=
© BS54 250 pl2 2EH] B310] 2ol 12 59 9 ipm o= 23] wRkg-& A5 AlAeie.

O




© A XFES-o] ik AE 7 9] ¥Hg-91S vacuum suctiondte] A A3tk
@ BA8-H(substrate solution) 250 p1& AEH B350t & Ul-e AJehdt ZABIoA AR2oA] 10252t
9 rpmlE 2] WHIES-S AAsto] &3t

® WA o] B AEYS BFERS 250 4L B0 o} G WA 3 HARE vacuum

suctionglo] 8] AAHcE 8 A YHES 2% 2t U5 A spor© 2 A K2 Aol ol
& 2% 5 9k

® WE R AEHS o] Egto]7]E ARSto] AIEGSHA ARAIZIAY 571 oA A XA &,
AdvanSure™Geno Line Scan 22 13- 0]-8-5}0] =23} 242 17 LY, Test reference guide (Reading
Card) = Data Interpretation sheetZ o443}l RIF (poB), INH (katG, inhA, ahpC)ll tigt A G575
Z}locus'd ol @7t woly MEA7E A2 vl wsto] Zaks wH=3dich

=
N
—
o
)
re
@
@
£
N
=
é
Lo
il
s
oX,
ok
v

- o =gt oy ““‘:«1 %3}‘%3}5 2 opgolA Holy HiE o] Fie ot oy W= o]
H]7} 1 m|gko] ¥ susceptible(7H49) 2.2 T3t

- oy M=o} Blo]y WiErt B S0l AU HiE S &rt B 2 of8il 9= A Aot Z43
Aol FUE S Kol o Aol o3t resistant(U /) 0 &2 wg gt




H 3. Advansure MDR—TB Genoblot assay probe HE

Wild—type probe (s) Codons analyzed Mutation probe Mutation

rpoB RW1 509-515 RM11 L5119
RM12 Q513P

Rw?2 514-520 RM21 D516V

RM22 D516Y

RW3 520-525 RM3 85221

Rw4 524-530 RM41 H526Y

RM42 H526D

RW5 530-535 RM51 SH31L

RM52 5339

katG* KW 313-319 KM S315T
Wild—type probe (s) Analyzed nucleic Mutation probe Mutation

acid position

inhA" W —21 IM C—15T

ahpC* AW —20 AM1 G—6A
AM2 C—10A

*to detect INH high—level resistance; * to detect INH low—level resistance.
Abbreviations: RW, rooB wild type; RM, rooB mutationtype; KW, katG wild type; KM, kalG mutation type;
W, inhA wild type; IM, inhA mutation type; AW, ahpC wild type; AM, ahpC mutation type.

[AMDR-TB_RMP-INH] [Result Interpretation]
H‘ Anti-tobsrculosis Ressl
] 'R "ow 'l . drug :
1 Sosceptibility($)
Line Code  Probe Inf i Band I ity RatioCheck RM12
1 ¢ Conjugate Control 5851 .
2 1c Tnternal Control 274 - Rifampin(RMP)
3 TUB M.TB complex 4815 - Rasistance(R)
4 3C ingancy Control 1849 038
5 RWI1  rpoB_locus_309-515 454 -
6 RMIl rpoB_L511P 0.65 -0.13
7 RMI? rpaB QSISL 2250 4.64
S RW2  rpoB_locus_514-520 3216 - Sosceptibility(s)
§ RM21  rpoB D516V 653 020 ST
10 RM22  rpoB DS16Y 474 015 Tsoniazid
11 EW3 rpoB_locwm_520-525 2043 - (INH) :
12 BM3  epoB 55221 401 020 RAsabiscaE)
13 RW4  1poB_locus_524-530 2318 -
14 RM41  rpoB_H526Y 404 018 — = = -
15 RM42 B H526D 203 0.09 ®: Additional tast required for genotyping mutation.
2 rpoB_H52 2 1
16 RW3 rpoB_locws_330-335 691 -
17 RMS1  rpoB_8$531L 0.39 -0.06
13 BMS2  cpoB LS33P 160 023 [Couival
19 KW katG_locus_313-319 2783 -
20 KM kaG S3IST 132 _0.05
21 W inhA promoter_loces_-23~-2 0.35 .
2 M inhA_C-15T 1284 3656
3 AW ahpC promoter_locws_-19-=1 1489 -
24 AMI  ahpC_G-8A 012 001
25 AM2  ahpC_C-10A 273 018
% TB:

a3 4. Advansure™ MDR-TB Genoblot assay Z1HIFS. Control 2 TUB BHEJ} & HO |
rpoB RTXIS| RM122} inhA RTXIS| IMO|| BHE0] EtR1Z|0 RIFLF INHO 25 LHAR.



7. M2 " ZHEHZ

Line probe assay = 7428 0 & opgd gLt wold e MR A ER] o= F9lol|A] oy Ao
u Ho|7H S B9 YA S A= o Lo strip off Z3HE o] QA ek Hol g o SJ3f oA WiAdol
3% AR 22 H UV
kS wedst 4 9lek Advansure™ MDR-TB Genoblot assay = 0P8 3] BT} Ho]d] sit 7} B S-4Jo]A
UHHE FE7t B 2 o]stel A9 A4S AlgsfioF skt A4 & 2 oo = VR AAL 3 9] @7
TESA] O] FA st 2 & of B33 HHS AT, Al ARGl 4 9] et whSAIThE aesfof gtk

E3F PCR & AME0] FA 43t B Ake] A1 Foll 2Jafl PCR 5% AHE9] #olf7} 2A¥3HH Conjugate
control band A <J3H =] A717} FsEAL QbR &= 9l 0w, HAF I of| Al HH o] 3] A A=A o
S spot o] A 1A 2T Uhe 4 9= T 2 A EPEOlA @577 U 4 Sl U9l eS| wtot
stof 7t AL IS LA Ksgefiof gt

(3. GenoType MTBDRplus W 7. Al 9! EA[312)

8. 3rie

1) LN £ 22
| A¥nict 7 AE O] 470 izt et 2o, St 2 N ATE 22 21,

- Conjugate control: conjugate 2%, 7|4 24 AL 557 4 0] X527} = 34T F2A] Wgflof gltt,

+ Internal control (I0): PCR {E§- o1/ -7 sh=tll ARG Hr). ZetoH S A8t o] ITS 79191 352
T ARSI Q7] whzol| ik At AEollAs BAA A= sl HEA7 7 oFstAY 24 At
7hibg 4 gl

- TUB: M. tuberculosis complex (M. tuberculosis, M. bovis, M. bovis BCG, M. afticanum, M. microti) 1 73
& FE2A HelH 2 Al 7hdo] o]-g2tt). TUB HiE7} Bol 2] oh=t, U+ 2Rlo| A tHET} Hol=7
Soll= Aot 2ol AU A=A n]eko = 7h3ict

-+ Stringency control (SC): TUB HHEA]7] tjH] & oFet 3RS K ojof s B4 widwh-g =9
H|Eo| A ojH.2 31013} 2= ol

2
o
h83

lo
ok

- OFA) T2 (Positive control: PC): conjugate control (CO), ICOIA 324 W=7} Kol TUB Hi=A]7]
& SC =T} sfof bt T2t 4709 thd -2 HipoB, katG, inhA, ahpC) 7+ Z+2] locusoll A oPYE




(wild type) HEZ} o] (mutant type) HER T} o Zlsfjof i}, &, RW1, RW2, RW3, RW4, RW5, KW,
IW, AW7} Zt locus WollA] THE Ho g tER T o FEMS Hojof i),

- SA |z H(Negative control: NC): conjugate control (CC), internal control (IC) of|A] 3EEM si=7} K o]

3)

4)

5)

0)

7)

8)

9

ok gk,

SHIAA =T E 3] S AIY T2 2ol College of American Pathologist (CAP) proficiency test
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GenoType MTBDRplus Assay for Rapid Detection of Multi-drug Resistant Mycobacterium
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Real-time PCR¥ (Xpert MTB/RIF, Cepheid)

1. dAteE

—_

Molecular beacon assay®} reverse-transcriptase PCRE ]88}, Xpert MTB/RIF assay+— §H5-87
(cartridge)$toll RE-g-#EEEH 0] 3= o] glons HRE Ryttt dhio] AR D a glo] via z13go] 7
St 5/dA 08 A H4 5 241 o]l Ax} B vt 7hssitt EHGA EAtlA W, Bolwrt O
U 7Hz o] vppar, UV et g A7 Al 9 79 el whebA HESHA] 28 7ol /lem,
o|AYoRA|E Y/ gl 4= glrk= @o] JAINE 20119 WHO= AW/ Z S #e]E flof AR A

S Aarsla 9l

o

3. % % 7|7

- Disposable powder free glove
- Vortex mixer

- GeneXpert module

4, Mo Y T2

- Xpert MTB/RIF 7FE 2] 4]

- XX 2K Sample reagent)




1) 4 Mz

@ EA4710) A 7E 2| X9} 1 vial2] Sample ReagentZ 7t

@ HAA19] A% 0.5 mL re-suspended sedimente]l 1.5 mL Sample Reagent= 217 2] 79 Sample
reagents AAFS] 28 YL HAE719] F4S E=th

3 10-203] A= AAL7E E50] & F 1587 HAE =20l A x|t v sEnict AR E S50 ot

@ Al F=e gho]HE ARgslo] EFHAIA] 2AAHA HAIE wol==ct,

® AAIE 7FEF ] Chamberol M43 Wi 7FE 2| 9] 5748 T=ct.

% -9]: Loading volume®] 2 mLETH A A Fofl 3740 9 789 AAL72] ¥gle] & 4= qlrt

bl

X

2) HAHA
O AFEHES A Z, GeneXpert DX AH|Z Atk

@ Xpert MTB/RIF 7FE 2| 2|5 A7EH} (LE A A7, AEotA| 14 o= B8 24 7Fs)
@) G| Mok AH| 9] BE S Fa 7IE XS gt

0 QA HEUA A 50] AL

™
GAER Zo| A W7HA] 7|tk &, FRER| RS 7AW,

ot

S doy =MEo] Ho)

T2 t—1v 1710

6. ZufsiAM X HY
rpoB GENE 81 bp RIF RESISTANCE DETERMINING REGION

PROBED
PROBEA 'PROBEC
5'- GCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGCGCTG - 3

3'- CGTGGTCGGTCGACTCGGTTAAGTACCTGGTCTTGTTGGGCGACAGCCCCAACTGGGTGTTCGCGGCTGACAGCCGCGAC - 5'

18! 5, Target probes in Xpert MTB/RIF assay (Source: Cepheid)

- Real-time PCR A probe @AEE % 39S checking 3t] A4t range ool 50129 “Probe Pass” 7}
o] HARZF 3 = whef 03714 Shte] probedtt= failo] HA HH HARS error7t Hol AAPSHE
o}, TB2] 5= mpoBH RS 7Z8h= probe 57H(probeA-E) % 270 ool Ct 3-38 2 k& Bo|w
TB ¥4 o= sbgdict



H 4. MTB result name and Ct value range

MTB result Ct range
High <16
Medium 16-22
Low 22—28
Very low >28

- 5712] Probe 9] Ct 3 & 7P & @3t 7P W2 ghel Apol(delta Cti7F 4.0 o)/do]d RIF WAHERIF
detected)Z, delta Ct7} 4.0 o]sto]™H RIF WA U] AZE(RIF not detected) &2 7HpAd 0 2 st}

+* GeneXperi® Dx System

ck Status

I
U

Sample ) MTE pos low RIR osmli Viesy

Assay Xpert MTE/RIF Assay

Assay Version 5
Assay Type CE-IVD
Reagent Lot © 00502
Cartridge SN |1
Expir ation Date  <Hore-
Test Type | Soecimen -
MNotes —

Fesull iew
Pranary Curve
Start Teme 77262008 005710
End Thme 72802008 02 27.43
Status Done
Esvor Status Ok
User Jorv Smith
SW Version 11

Report Sl Gt | ViewTest |

1216, Xpert MTB/RIF assay 2 12H $tH,

- TR} 22 A 9(Error, no results, invalid)oll = A1A-& AJay3ict.

5, Mds Mdst= 89

Inappropriate results Probe Check SPC MTB
Error Fail No result No result
Invalid Pass Fail Ct >38o0r 0
No results Not applicable No result No result




7. M2 " ZHEHZ

O ) R A R 6] A o e A o ﬂw Apow 2l
Sfofol gk, 2jal o] A% WA Sl 28 xRl Bast ool it 44 kS At

=5 otk G2 34, FEHERFHT ASH G ER ] ELAE Hols ¢

e

8. 3rie

1) HEB e
- Sample Processing Control (SPC): Z} cartilage Well ZHAdo] ¢li= Alat sporeE E83}1aL Qlo] ZF AAE
o] At HA 7 H A=A FRleith S/ Aol = SPCe 240, FAAAM = 24 2
Jog et
+ Probe Check Control (PCC): real-time PCR 7 Z} probe TAIE=E 3 31 A|T3}o] 3 27 24 eh w9
Qtoll 5012 pass 7} ¥ o] HARS A 2YsHA Frh

ilfy

oF

- I = E 3] S EA]S =2 T 3o]ut College of American Pathologist (CAP) proficiency test

1) CDC. Updated Guidelines for the Use of Nucleic Acid Amplification Testsin the Diagnosis of
Tuberculosis. MMWR 2009;58:8-10

2) WHO. Molecular line probe assays for rapid screening of patients at riskof multidrug-resistant
tuberculosis (MDR-TB). 2008



3) WHO. Automated Real-time Nucleic Acid Amplification Technology for Rapid and
Simultaneous Detection of Tuberculosis and RifampicinResistance: Xpert MTB/RIF System.
2011

4) Huh HJ, Jeong BH, Jeon K, Koh WJ, Ki CS, Lee NY. Performance evaluation of the Xpert MTB/
RIF assay according to its clinical application. BMC Infect Dis. 2014;14;14:589.




(Gene Sequencing)

H
-EF

AXt A7\ M

o
L

1. dAteE

DNA9| |71 G4 2 7F

ZILE
2 SES

PC

Tk AA| A2 AR ElolEfHo]

ks

1

3slo
—

2. EH|

[e)

l

2-8°Cof| A WA=

o
5=

S)
=

71ZH1% ol 8
oV AP A B 735

AN
fu.

3=

1, 7] HAl= -20°C ©]

sz

2J5to] -20°C ©]

=]
gL

3. %80 Z 717

- Disposable powder free glove

- Adjustable pipettes for 10, 20, 200 and 1000 L

- Sterile pipette tips with filter

- PCR tubes, DNase and RNase free

- Shaking water bath/TwinCubator

- Thermocycler

- Timer

- Heating block

- Centrifuge with rotor for microtiter plates

- EP Apparatus Mupid-2Plus
- Biovision 3000



- ABI 3130x1 Autosequencher
- LabChip GX

4. ML e

- Taq Polymerase
- Chemagen PCR Pure Kit

- Chemagic Seqpure
- 100 bp DNA Ladder
- BigDye 3.1

- Pop7 Polymer

- 5X SeQrooge
PR E

SRR

5. AAtg

1) X M2 L DNA =&

ASZHA] DNA & <718 Aardtet

2) PCR1H7
(1) PCR primer

No Gene Forward Primer Forward Primer Size
1 KatG315NEW 5'-tggcggtgtattgccaag—3' 5'—catgaacgacgtcgaaacag—3' 299
1 KatG315(INH) 5'—ggtgttcgtccatacgacct' 5'—catgaacgacgtcgaaacag—3' 205
2 rooB(RIF 165) 5'—accgcagacgtigatcaacat—3' 5'-ggcacgctcacgtgacag—3' 199
3 INhA248(INH) 5'—cctegetgeccagaaaggga—3' 5'—atcceecggtttectceggt—3' 250
3 INhA248(INH) 5—gtcacaccgacaaacgicac—3' 5'—tccggtaaccaggactgaac—3' 190
4 RIF1 5'-aggacgtggaggcgatca—3' 5'-ggtttcgatcgggcacat—3' 250




(2) PCR Mixture

Reagent Reaction Volume

DW 27.75 pL

10x buiffer 5ul

2.5mM dNTP's 4 ul

Primer F/R (5 pmol/uL) Each 4 pL

Tag polymerase 0.25 ul

Master Mixture 45 pl

(3) PCR cycles
Temperature Time Cycles
94°C 5 min 1
94°C 30 sec 35
60°C 40 sec
72°C 1 min
72°C 5 min 1
4°C Hold

(4) Electrophoresis (Agarose gel E+= Lapchip AtL)

(5) Pre-sequencing treated: PCR Product Purification

(150 «LPCR Product £ low-well-plate 2] Z} well £ <71t}

@150 pL Magnetic Beads - BB 1-& Z} sample©]] 73t}

® 40 pL Elution Buffer 42 7} well o] sample position ol we}elution plate €] A8 well of] v]2] 3¢ e

(@ Wash buffer 2, 3 sample position of| w2} 1] X ¢E=tt. PlateE Aol m} tracking system Al
AIAII,

(&) Sample plateE tracking system position 20 JAJA|7]| 2L ThA] 3HH 23t fitting & 2HI%H & [start]

button & & A] automated isolationS A| &I}, Ao 4] 287} incubation 3}

3) Sequencing
(1) Purified % PCR product € 1-2 L5 w4 171955t purificationo] 2 = $=A] RlIgitt, siE7}



BHIE|A] ¢h- o1 PCRAE| ThA] A, Purification 4] DW ]l elution 3H=L= HE2 Z18J5HA] ¥ oH 24
2 4= At 2 o] Plate of 25 ¥ 39] o A< Aok 212 St

ok

X

(2)PCRAA]
Reagent Reaction Volume
Sequencing Working reagent 8 ul
Primer F(R) (5pmol/«L) 1 ul
Master Mixture 9 ul
Temperature Time Cycles
96°C 10 sec 25
50°C 5 sec
60°C 4 min

(3) Post-sequencing treated: PCR Product Purification

@ 96-well-plate 2] well ¢+l sequencing reaction product 10 p¢IE %A E=tt. 20 £L°] Magnetic Beads
9} 150 ©L2] Binding Buffers 1= 3d7Fettt, £ Zofl Magnetic Beads 7+ F-&2-3] A5 = $=A] 2l
otk

@ 4-5% pipetting 3101 mix 3t & A-2-0f| 4] 2 27} incubation ¢},

(3 Incubation ¥ plate € Magnetic Seperator $]°]| 0} Magnetic Beads € +-2]3}2 5= beads 7} magnet
of F2H wj714] 7ok, 454 pipette 0= F3 9 magnet © 27 plate S Al AR

@ 100 pLe] wash Buffer2 & 3713t & bead pellet & up & down pipetting 5} wash bufferel] beadsS
3] AR AR

5 A2 287t incubation 3t

(® Incubation ¥ Plate £ Magnetic Seperator Yol 0} Magnetic Beads & £2]8}3 ©-E beads 7} magnet
off 72 wj7hA] 7|eh e, A5 4E pipette 0 & F13 % magnet © =¥ plate S A AT

(D100 pL Wash Buffer 22 gt ¥ © beadE A It (Repeat steps 4-6)

Magnet© 25€] plateS Al A $H & AL particles ©] theF 108 A= AZE == S},

(© Beadsell pure water 20 xL S 718t 3 up & down pipetting 341 53] A -G A7t}

([ Purified sequencing reaction product 2| elution & -g-o[8}A| 37| S8} 754 agitation & FHA A&
of| 4 587t elution A7t}




@ Elution ¥ plate S Magnetic Seperator $]oll o} Magnetic Beads & £2]3}3. %= beads 7} magnet °il
H2 wj7hA] 28 51t 7ok
® AAE Sequencing Reaction Product & E3F3111 Q1= eluate S 78538t tube 2= plate of] %71tk AA)]
# sequencing reaction 2 H}2 G714 Q84 0] 7153},
(4) 96-Well Plate 1l 10 L4 71 ¥ 94°C 583t denatutation ¥ HF= @3] cool 3ttt
(5) ABI 3130x] automated DNA sequencer (AppliedBiosystems, Foster city, CA, USA)E o|-&3}o] g7|MF
FAE AJgolal H7| A GRS Z IR dlo|efH|o] A o831 M. tuberculosis H37Rv (GenBank accession
No. 059105 710 & Holg A%ttt

6. ZntE

[

ox

il 3=k

871 GEAA TS National Center for Biotechnology Information (http://www.ncbinlm.nih.gov) <]
Gene reference sequence$} Blaste] ThE A& Zroplitt, Mutation -7} polymorphism -f-7+-5 €415}l
working Sheet ofl 7|E3tc}. 7] 9% 9 sequence A3 |4 A, 21 Q1 7]5S ARESIe] F O] TEA
ofsf ZH A 0= sfj4fsto] gttt

Rifampicin 2] WA 95% 7} rpoB gene hot spot (81bp region)2] Holof 23t A1 02 o] 9JX]°] DNA
sequencing & 3101 o] 55 2eI5te] A4 oS Wt Isoniazid o] W2 90% 7T katG
Ser315Thr ¥o]e] ogt Ao|m 32% = inhA gene 9] Blolof| oJ$t 21 02 o] $]X]2] DNA sequencing & §3t
o] 1o] o] 5 2oIto] AU of -5 it

7. M2 " ZHEHZ

31

AR o] Bsto] A A o' ARl of= ofgtwol Qlom S5 ol She d7IAE 4] B
ANE AT 4 9l A A2 E oo AraE|rh AE AL e A glojHuHo]AE AEshe Ao
a3t} FAWA| Wt 78S 18 A7IAES Bl 4 Qe 9 HlofeH]o] A% RIDOM (Ribosomal
Differentiation of Microorganisms - www.ridom-rdna.de)°] 2Jtt. GenBank/EMBL (www.ncbi.nlm.nih.gov)

P2 BIARAA Ho o] e SA Il A HATE 2| EA] 7] whofl ARSShE Bl =AI7E T

of



8. 3rie

1) 2 e
- 1) AAF Auieh 244 T3 E A (Negative control - Autoclaved DW)2F AR E AL AFLS

Aok St 2ACIA W) BALE At

- I = E 3] A =2 T3Ho]ut College of American Pathologist (CAP) proficiency test

1) katG mutations in isoniazid-resistantstrains of Mycobacterium tuberculosis isolates from
Belarusian patients. Tuberkuloz ve Toraks Dergisi 2007; 55(3): 231-237

2) Detection of Mutations Associated with Isoniazid Resistance in Mycobacterium tuberculosis
Isolates fromChina. Journal of clinical Microbiology.2005:P5477-5482

3) A new Multi-PCR-SSCP assay for simultaneous detection of isoniazid and rifampin resistance
in Mycobacterium tuberculosis. Journal of Microbiological Methods. 2007:70: 301-305

4) Cho EH, Bae HK, Kang SK, Lee EH. Detection of isoniazid and rifampicin resistance by
sequencing of katG, inhA, and rpoB genes in Korea. Korean J Lab Med. 2009;29(5):455-60.
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FEAHL 7o) QlojA] 8 olf7t ofUglovt 23 fHEe] R Ad=ole FEZet
of gt 2|5 Bl 2% WS dstaat g2 =g 7]&o] 1 Slrk. M ol A= ghal FollA Het
o] pgskal 9l om ofg} 7|e gyt Bat 41 ofglo] AshH Qo] Hlgo] 5L
ek, wheba] Zdike]of glofAl FEA Aol digt THalo] ok girk
HEAWNAS Ak 934 AE2 2 & tuberculin skin test (TST)7F 2 52t o] &¢Ik, TSTl B3A]
= B2 Amet o] A% o] Sirk. T1euh AARPE o BT wAkEgol oJ3t 91904 5o TRle]
ek, F 7iEHE interferon-gamma release assay IGRAR= A8t So| 39S o]-8sto] w0 23t ¢
o] A om AR olct, SEA|TF o} A ZAH A5 o] WA| ghot o] F Hgoh=t] W TS 11 9)
Tk IGRA®} 7]E TSTE A-83h= 12lo] Uetel 43t wat vl cheksh 7}8h2] Q1 AR op e} &8k
A 13E Folf guidelines kL Qli= AAolth A WP H AT A H A= TST2 IGRAE &
Asto] AR 4= QL8 3haL Qlet. 5, TST W, TST 3 IGRA A3, IGRA T o] 3 A A|712] 397} B 2l
4% 2 Qlek HIV 4 Zo] HAASE Shtoll il RIFAEE =017] 918l & AARE 25 Al 4= Qick. gt
SA w]eEe] Asofof| A= IGRAS ARE-E &= GlTt. SEAIRE 323 TpobA| Q1 A 9 =] kx| 0] ¥i3} 2] 1 4
AV st whet FEA WA o] M H 7R/ o] vl =Tt

TSTU IGRACIA] Fdolelete Ado] HhAYe 7Hs /S vll-¢- We woloh. AW 913/ e giel

A RANIA AAE AN 7S SR A3t o SHTRe £4o] o 2

= o

[*)
2
o
i
e
<
)

53



1. AAFUZ

TSTE= A9/ TRINEHE-S o]-83to] AalzhalS e &= o= AAbdolth, A o= 2 B2
A Adst=t] AFSEH EEA A% o] gHr} & 9
4= Ql}. TSTof| ARg-81= A4S purified protein derivatives (PPD)2}1l sR=dl| ZAai2] ujjoFoRo]| 4 A7
g akglolt. 1890W EHE 157} A5 0= PPDE AJAFsI Al Aot ZHAAet vIzFdAL Afolof kg-o] of
£ Ho] &HA ZAA] o] &E]7] AFFsIeIT) 19084 Mantoux7t HUIFEYH-S 18141 ©]% Mantoux]
| #EAAR = S| gl

PPDE ofd] H o AlxF o] ARGE et 23t EA] AL %7t 2okt 19374 Seibert7} 2
ARIRE-S o] 83t B ARAHE st Aol SRS AAStlET of o] 19524 =AY
HPPD-S) 02 Y= Girk. o] A|A EA7|-HWHO)2 =A|oFg 7|3 (UNICER 9] A €S Wol v State
Serum Institute (SSDOIA] =2 T3S AJ4tSHI=H] o1& tuberculin RT23E 83131t RT23= WHO
o} ZASFA S Aol A Heidt #3 tuberculino]™ 2TUS= PPD-S 5TUS} %717} HlS=3leh, 2 2] Kol A= =

Woll A ARS-E = RI23S 7|20 2 7]4319iTt.

S2ALE SfalA 088

]

2) 2715

- RT 230 IglHkS-o] Qli= 79



]

].

AU A 5ihe Ao
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®1mL A2 PPDS Btk o] w) %5291 0.1 mLET} o] B 3 3715 A7
@A 0.1 mLo] HES 2,

2) Tuberculin ¢t

D AR = =8 ARESHA] oF o] WX 5-10 cm o2 9] Auk &0 & dlc}.

@ AR FL91= 231 A= B2 S S, I, FE 7 AL Awo] Hol= IS w3 At

@ AAFELOIE o1 51.94:0 2 ARSI SHA3| U} &, TS WsiA gAY,

@FAPI2] BAHEO] 1R 97 8131 5-15° 2 & 712] s w2 A et

©® FARL ] AP0l Iz s ZA17)9} Hiso] AZARE dx|avleto g TAAY|T
PPD AJeF 0.1 mL& 48] 2]k}, (Y2t oke 2918k 27 6-10 mme] SAlo] 71k

i
<,
~
-lOP

[e3

3) AL Z X2

@ FAPIE w712k

@ FARR-ALE AR A 8L AREE 7153k,

@ FANA ThE 2 82 STk

@ AARFAE BAZAYFEA] =t

© AFle AT S TSR FARLNE B2 s Fofeidt,
© FARR)o] HHE 55 2ol 4] o=t

@ 7Fa et FA] o=t

(®48-72A17F Frof W= 13 T2 LS A

© oolel| A FAE 79 BE Aol A 9] ARRE A AI71e,

o rlo
>,
%
4z
4o
N
N
d
1=}
rir
B3
:“.:
ox
N
E
X
ot
-0,
=
Hu)



® Zo] 7153} A o] Hl= ko 2 A0 7 71 217& mm B = 273ttt
® SHHerythema)2 &7 <] tiide] o 2 o] §l= 352 0 mm= 7|52ttt

(D HZ H9ofl S (blister), 25 E(vesicle) F+= Y AKnecrosis)7F 10 H w2 7123},

® Tuberculin -] 3 724121 oA} kefo] Fh5o] of el 539 B2 TSTS chal Al

{Ball-point pen method)
7120z X610 HEsk= A 2HS 082 =~ QL.
SHS 22 YoM NS LT HME0| LIAK= RS BABICE

ZAZ0| UM AHZ =RISHS F 7|2 XTI

2) TST ¢4 LT‘J’EVI—’.-E—

o5t etlo] A 2ozl el vk 5 mm o4, 10 mm o), 15 mmol o R GRS gl
A9 51 el 5 ZHES I 10 oG P KE 2 404 1k 28
SR b e M) T BOG AMPEES WA g AololA] 5 mm o GFY OB TSl

wiojo] 4421 rofollA] A% & 2o] glo] S| ARG A 15 mm olE PR o= Wl

SHAL ek, 3 HET- o]l 4 2 7 whEo iAstol = Al o & Zhed 4= Qlrh

H 1. LU TST YT IE

5 mm 0|4t 10 mm O|4&¢ 15 mm 0|4t
BCG E&=0| gl ot LEFAOI e TIE HAO| FA0|H Zati=tx}
HIV ZfE Xt F=20| Q= A0t

3) A& ZHA} (serial TST)

Ol5 217} Zo] A 197t 7714 AALE AAlSte] 28HE ARE
gL} I ol 2ezrdo] | 3¢ AukSo] oFsfA A TSTolA 3402 U 4= Qltt. o] ¢ AARE HHE: A
A8 = Hukg-o] ZZE(boost effect) ¥ o] YA 02 A7 vk A E 1 o] S %A (conversion) 0 & 5
HAE 1ol k. wehA A& = TSTE Aol ok 8- A5l 227 TST(two step TSTIE A3}
o] IALE7HA Fldh= Ao] B 297 TSTH 71417 AHbaseline test) A1 A TSTllA] S4dold ke

Bo ThA] TSTE A|38l= AL uksn ofAjow Adigo] 7w 70 g B o] TST 24 AAE A
ﬁﬂ@f %37} oA %E}.
ALAANE A 73S A8 of3) At -SAollA FA o2 H3hE 4= 9lck. Aol tigt 71 ¢

(¢]




@bt} mla 7|0] TR Fu) A1 A9l et chopsto] TS F31 9]
o4l 210 £+ 10 mm o} 44717} %7}-@ A9 oo Wyste 2 AvugoR e 4 olck
S AR A HNAE 5 mm BIFH) 79235 7414 10 mm o}4Hel ), 5-9 mm
40| 277k 57K S A0 2 WA [ FANE o 7)%0 FLsHA 2§ w1k 54 wgtol At
w1 ABkAk] 29 10 24114 5 mm mlgke] Lok 8-10%] 41322 AtelA] 6 mm ol 57Htel
QP W,

nﬁ
r ¢
oM,
o
[@)Y
©
oz
oM,

7. M3

TSTi= Aol 4l ax}omf:; AP} ol ol e, Wb TSTE 483 198 we 4
A7} AsHe 7o) 71 Fasteh &S oz MEFI0l TST A3ke BAHANle] 7135t ek Bhe
Xjolg Holi= ZIA Aol el 27hii-& AL ok Gk,

&2

8. Mg H ZHsHZ

TSTE 47184k wberculin %917 BAo] 7ckzs] AAHeIA 257 U M5 4] St uet
A A G EAS W AR 1A Alewlolof STk, Tuberculing AHFAE 333 Aol
BCGeH ul 2 stabatel ARES0] glo] o] 13t Slabo] Ay 4 SlEk, BOG AHEo It Wl ABIg i el
OfghuRg-e ABk 11 ) BRgTh ORI E o] 248 AiztAe] 7HsAo] ek BOG ] oldukg
2 Azko] AuFA] 2 SR AT kA Q] TSTol SfshA] Bhg o] A1l ALk o 749kl 4 Sl 581 14] o
ofl BOG %8 WAL}, BOG A58 W 79 TST b4 8ol 0 el 9lo] o2 adteh

E 2, TSTO| ddut ¢lad el

—_a
o] el 5ol el
B SH AN LR 2 SH AN L2
BCG O|XS Tuberculn = Al 22 (T|ol2 FYUSHAHLE M2 U st )
HlZstaf At 24 Of= MEHAS FESIT 42 O|LHO| TSTE ZAKSt 82
Anergy =2 HIX|a}
AHZ0|EE o2 kgd 0.5 mgO|& AME Al
370E oj2tel Hot
29 5 QUERUX} ZH S UAH HAX S MEHE FLUSH= Hio[2{A 2
2 Zdatzd (=& = 105 0[LiR! E2)
ORESA 2o (Zalip0ted = A3 Zsh)




TSTE tdAte] "ol 2A 82 T2 4 ek HIAF d = o] A #fshe Azt tuberculin
o tigt 2| A/ WAL oA 9128 ATHE B 4 ik Al oot vol A e UATA]
A AL FEE FEtER fle/dol LEhd o= ek M2 T $ TST /g0l 1her] 91siiAle 2-10+ 4
o] Azto] F g otn 2 Adgkael et 3 Al TSTAIA S/golehe X2 4% & 8-105 3ol 24 A
Zlo] WA 3 ulgA] AAAE F5:0] ZeA = TST7ZH 28 Y 4= ieh

ZAo] ¥hgd} SRl A TSTE] W E7} 74% AEehyl R E et o= TST7F RE Adztde A

=
% Itk 21 ojuldiet. wWebd TST 24olehe Aol e get uho] S84 S Telsto] oo Aol

Ht-S(Adverse reaction)
ARl B4, A e DAL EY At aRSo] EEA U &= qlh
ARl 5, 7Hehe, Bl B4 4 lom FE7FEE 4= Sl

=3] &7 anaphylaxise} 22 A3 A 27] ¥Eg-o] vrehd &= itk

n‘i ~ AC

9. H12H

D A8 ARAY e, diae]E it 29844 (2011)
2) Argde|En, 2ot FHEEY g 7ol B4 (2012)
3) Aryeas, AT Ade] (2009)

4) Arye| st 7] A (2012)

5) Canadian Tuberculosis Standards 6th Ed. (2007)

6) Menzies D, Pai M, Comstock G. Meta-analysis: New Tests for the Diagnosis of Latent
Tuberculosis Infection: Areas of Uncertainty and Recommendations for Research. Ann Intern
Med. 2007;146:340-354.

7) Pai M, Denkinger CM, Kik SV, Rangaka MX, Zwerling A, Oxlade O, Metcalfe JZ, Cattamanchi
A, Dowdy DW, Dheda K, Banaei N. Gamma interferon release assays for detection of
Mycobacterium tuberculosis infection. Clin Microbiol Rev. 2014;27:3-20.




2! 1, Tuberculin I|LIZ=Q)

a3z 2. FHES
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2. A H EZOF ZH|SHA

—_

Haosl s 8

ol 274ut |5 AKinterferon-gamma [IFN- 7 ] release assay: IGRAY= Zdtoll 249 H Aol T Al
37} Adgt-Eo] 3} thA] 296HA [EN- 7 & RHok= YelE o] 83 HARA Ad 1087 57 714 i
o] A83}=]3ltk: @ QuantiFERON-TB Gold In-Tube (QFT-GIT, Cellestis, Australia), @ T-SPOT.TB (Oxford
Immunotec, UK). QFT-GITAAR= A& (whole blood)& AR5 Al7HA] Aeli-Eo] HA(BSAT-6, CFP-10,
TB7.7)ol Hk8-31e] En]® IFN- » 9] %& enzyme-linked immunosorbent assay (ELISA)Z 243t} Hhd o]
T-SPOT.TBE &2 & etal X peripheral blood mononuclear cell: PBMC)E A&} ESAT-63} CFP-102.2
A8t & [FN- r & HH|5R= PBMC2] & enzyme-linked immunospot (ELISOT)Z =74 $tct.

IGRAE 23l 79 2] thA| A AKsurrogate marken =4 23z 13w F7} GAtaA W of2
Atz AR} 317 ZHE(HX) FALR FDA 5918 Wttt dR7i] Aot i AEoh] 93t #24
AKgold standardy= §l= Aol ch. IGRAE A3llatoll Tt X 3-2 314 ko] Al 23
ol 254 Aozt e+ (latent TB infection, ITBD 723t 4= itk

IGRAE= TST7F A8t a3 dko] o 85| 1009l 7 A= AARHolTt. o A-to] o5t 23
FrHEo] F2 Aol A IGRA= TSTRTE ol %r} o 11, ZA¥lt &) o] o $3}aL, BCG #A4l
ofl thigt wApkgo] o Hokal B uE ek T IGRAS A8l YJails & 520 AA 847 7%
/o] G ash TSTel Hs) FAR|-go] 7to]ct,

IGRAE= TSTE diAste] JHEA S 21der] Slof /= f o Sad2es AEsh=d] o84 5= alrk
IGRA7} &5 Ao a2 S 2 A98 & §lar, 59], 29 0] =2 AGollA= dEdde
FHEO| =] fizel] &5 Aol digh ek So| =7} g 7] wjizolct,

IGRA AAA 3ol Tt Y-8-2 AATA 2P (QuantiFeron-TB Gold In-tube®} T.SPOT TB)= w2 Azjstsich

1o
e
2
~

i

ol



QuantiFERON-TB Gold In-Tube®

1. ZAAE|
QuantiFERON-TB Gold In-Tube (Cellestis, Australia)= 1€ #|27hn}8] A AHinterferon-gamma (FN- 7 )
release assay: IGRAI®] SP= ASHM. tberculosis) T A& FHHoh= A 2] | &3t AR o]}, QuantiFERON-

TB Gold In-Tube - $bho] S ol S 2857 SAESAT-6, CFP-10, TB7.7)0.2 16-24A17F =33F 37, 317

O HT

of| Zdligtof 72 T Al Z = HE] Fl == #po| £7119] Sh1 IFN- » & enzyme-linked immunosorbent assay

(ELISA)= St
2. EH|

- A8 (whole blood)
- A8 FEE ARES|oF gL

3. %80 H 717

- ELISA ¥57](450 nm)
- GAEE7

-HF7ICOU = W= o= W)

- =1

fr

4. ML M2

1) #A87I
SATENL, gray cap): AL Ae}Alei5 ok St 3l o] Solgl A3

=)

- ZAAKTB antigen, red cap): A% At EFA(ESAT-6, CFP-10, TB7.7)7} &t 9l A

o
- F3dizMitogen, purple cap): 712 phytohemagglutinin (PTH)X} sfltked 3 o] 501 9l= %1%




2) IFN-y ELISA A|2
- Microplate strips: 24 strips x 8 wells
- Human IFN- > standard, lyophilized: 1 vial
- Green diluent: 1 vial
- Conjugate 100 x concentrate, lyophilized: 1 vial
- Wash buffer 20X concentrate: 1 vial
- Enzyme substrate solution: 1 vial

- Enzyme stopping solution: 1 vial

Aok WA-8 O] HABAS T3fe] BRI ZAlel AAg e Aloke WATIOIA 7AW 3 X7he A
gl AP ke AEiR] s Waael vle A Aok AE T BAE §a7AIA o
Al B E Aloke 3714 olufo] AL S 2 3,

3) 7|Ef A2}
- 96-well plate 2! tube
- S5 (DW)

5. A

1) Zx| ZH|

QuantiFERON-TB Gold In-Tube AR AAl= B2 FACHE)olw ghate] FHlof] SolARke gict. AA|
A= A4 A4, 2t P4, phytohemagglutinin (mitogen)e] 24zt 71 nil (249 tH=), antigen (AD),
mitogen (FFH2)FE dl|mHl AF-8710 1 mLA {83t HE 8719 BiHo] GHO T 93] wxg
T AEF FE] 50 K103 Sloki 2 FRolFAU 52 REHA E5olEth. AA7F &0 A= &
7= AI9A HAVIZRA] @xESH, 37°C B[]0l E01717] Z71A] Aol A 16417t ol Badteh(drdH
2 FAB.
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A

12401 0.8-1.2 mL LAIHRIE
ERERSREN|

= Meleh M|

= 16A1210] ket HA|

St A

O

E|

|
ok
o 12

avil

SHO{ ZA|

|
|

il

|
0 =
o7 mgt ox o

2) Bl X By

=

DAL & B2 37°C ol Eo17HA] o™, 37°C Higoll E01717] Aof 53] =92 1 o &t

@ 37°CollA AAE71E AIHFA 16-24X17F 52t HlS: off ErhElg7]i= CO,, humiditys B2 = SHA]
=oh.

@ 37°C ufieFo] Bl 1,500-2,000 goll A 5-1587F el ot o] N E33} 4o = Hela] ot 9]
O] HAE viE A & = ghS Aloflis, GAIREE 3014 o3l 8715 2-27°C Alolol|A] 3% Fet B
T3k 2 TS 7Fs st

@ 8-S 1A B3 T FLISAS Atk

3) IFN-y standard ZH|

@ Standard bottlee]] %43k %¥standard lable] 71511 94)2) D.WE ErhAZH 8.0 1U/mL
standardi= 2-8°CollA 371Gt Bt 7).

@ Shaking platee]] 10271 Ett.

®4719] tube S F=HT3}k3L 247k tubeo]] 150 #L9] green diluentE W=t

@ ol 1A A2 150 1L, 50 uL, 50 xLE 2+ tubed]) Yol A 4719 standard & THS0] ARE3HC},

150pul. Sl Sopl
(Kit Standard)  Standard 1 Standard 2 Standard 3 Standard 4 (zero)

8.0 Iml 4.0 IW/mL 1.0 TUW/mL 025 IW/mL (Green Diluent ONLY)




4) Conjugate M=

(D Conjugate bottleo]] 300 £L2] D.WE Y=t}

@ Microplate shakerof| 1057} &t

@ AR Alufet o] 5 Far= sted 1008 3]4 ¢l AR&-ettHreconstitution® conjugate> 6417k ©]
ol ARgSHES St

@ Conjugate 100x concentrate:= AFE-A|E WA B3},

Number of strips Conjugate 100X concentrate (L) Green diluent (mL)
2 10 1.0
3 15 1.5
4 20 2.0
5 25 2.5
6 30 3.0
7 35 3.5
8 40 40
9 45 4.5
10 50 50
" 55 55
12 60 6.0

5) 1x wash buffer H X

ol ) 2AS R T5te] DW BAJHE,

Strip number 20X wash buffer (mL) D.W (mL)
1 2 38
2 4 76
3 6 114
5 10 190
7 14 266
9 18 342
10 19 361
11 21 399
12 23 437




6) IFN-y ELISA

@ ieFo] Bt AA471E clean bench® &7131 150-200 pL B2-& 33)l 96-well plateol] &71TH2-8°C
oAl 45, -20°Colsloll A 37114 Btk 7he).
X 0| g +t7} o] whet &2t spin downs AAISH.

@ EHIE [EN- r 7} BT HA=E 517] 9J3) ARg- 2 A S 3tk

® 50 pL9] conjugate sol.& wellof] H3tct,

@50 pL] B wellol| Egtehole) 3 =),

® 50 pLo] standardE wellof] 253},

® Microplate shakerg ©]-8-5o] Z315 412 5 24175k A2 uljeFsict,

@350 pL2] wash buffer= washing 62|(ZF2}+<] stepttt well9] 715 o] F2iA] 78] Al AR,

100 L2] substrate E5-3HKsubstrate HFEA] @ojA] ARSSH},

© B Ak, Aol A 304 e gt

@50 £1.9] stop solution& H33tc},

@ 5% o]l 450 nm/620 nm ZFgofl A TESHc,

Row| 1 |2 |3 [+ 1[5 J6 718 9 [0 u [
Al N|1a [ 13N | 13a [ 13m

| B 22N | 224 [22m
c | aN|3a M 15N | 154 [15M

[ D 2N | 24a |24M

[ E [ 5N |54 [ 5m 17N | 17a 1M

[ F 10N | 10 [10M 26N | 26A |26M

[ G|~ |7a [ ™ 19N | 194 | 19M

[ = 1N | 124 [12M 28N | 28A [28M

X TR}

- Enzyme substrate solution oMy £4%1 3,3, 5,5 tetramethylbenzidine & X33}l 9lojA] H3sHA
U S USHAL mj o]l HE81A] R =7

- Enzyme stopping solution H,SO,2 ZE3}AL 3loiA AFStAY U AL 7] Fof F33hd =2
ol A ARG 283t whofo] swolut wj o]l JE5HA HH T2 ol o= ¥ Aoy
2L OJAfR} ATt

A7FS 2R3l

=2 T1 0



|

- IEN- 7 standard®} 100X conjugate concentrates thE 74 A7t a} A3 H-o 2-gsic},
- Zrd o] YA o] Q= F HAIE thE= 7$- NIH/CDC 7Ho| =2kl Farsjo] Z:ojsto] thE e,
il

- Thimerosal:> A|2F2] HEA| 2 AR5 ] A3 3HAY FYSFAL 1] 5tofl FE3Hd =531t
- Green diluent-2 mouse X7} caseind Z&3}1 QoA a]R] HFS-S QHISH 4= o) 01 mjHlo]| Hx3s}
] 01—1:; z/]—"]_q_

- BASIA R SRS ARSI T2 Fe Al A Aol FEe v 4 itk
oo

HEEA] G2/ El(22°C5°0)2 Bt o] Aol A A oF Stho] LEH IS Holue 4F-&

T-84]7]50] 9= containerd] AHE-S AFH).

- ELISA7| E9] 79352 $3(2-8°C)ell A Kot

- Conjugate 100X concentrateE A 2|8tL 5= FLISA 7352 ARS Ao 20 2 7hA&ct,
- Conjugate 100x concentrate < 4} H4(2-8°0) 02 B3It

- ELISAS 588 jutc} 7] E 9] standardi= AHEA| 8]4jsto] ZH3ict,

+ Standard®} conjugate= A& Fof 3 o] o= ARESH = gict.

6.

ANEED BT

QFT analysis softwareZ A+ standard curveZ} 4319 27 581 49 AAL A= K ugtcKo}

% %), Standard curve7}ailo] Ve 7= RS o g,

T3 AXE 17} indeterminate = LR 749 13] A48 Asich

{IFN-7 ELISA ZAP| R23t 42

- Standard 12| Tt OD %42 0.6000[40]0{0F SHCH,

- Standard 11} standard 2 OD&t2 (V%7 15% O|LHO{OF SHCE,

- Standard 32} standard 4 2{Z} & H2| ODaf2 1152 Bt ODA0IM
0.04 OJ4 Xt0|7} LEM& QF EIC.

- Correlation coefficient(r)2 0.98 0|40|0{0F it




4

M

. QFT 2124 7|

(\U’;Irlle) TB Antigen minus nil (U/mL) Mlglg(eig /EBUS Result Report/interpretation
<80 <035 >0.5 negative M. tuberculosis infection not
>0.35 and <25% of nil value =05 likety
=>0.35 and =25% of nil value any positive M. tuberculosis infection likely
<0.35 <05 indeterminate  Result are indeterminate for
>0.35 and (25% of nil value <05 TB antigen responsiveness
>80 any any

7. 3=z

FEFFAl(standard curve)®] A4S FRISHL, ZA47Fe] AAut SAHER nil §719F FHHE=R

SUSEY]

mitogen§7 15 AHS-2ITY.

*®
ozt

A1Ed

1) QuantiFERON-TB Gold (In-Tube method) package inset. The whole blood IFN-gamma test:
Measuring responses to ESAT-6, CFP-10 and TB7.7 peptide antigens. Cellestis Limited.




T-SPOT®.TB
1. dAteE

T-SPOT.TB (Oxford Immunotec, UK)= 23+t 3H42] A=l §E8-8h= effector T Al3EE enzyme-linked
immunospot (ELISPOT)H 0 2 AE3hk= Qe #HEuREHIHAKIGRA) Y| itz Adldt IS A=
A 9] HxIT AR Holc) T-SPOT. TS 7heks] Argshd wxd ol o 2 B T3l 4L(peripheral blood
mononuclear cell: PBMO)E 22|80} ALl WofiE= 2HdE22 AlXste] A|ASc PBMCE] 45 Al=3t
of ZAtoll 23V A 257} ARG E| 5 BErE o] 2 A SHH HANA7} ofSE]o] THIE 7} & Algtol 2}
& microtiter welloll /17 -2 A&t Al 7} Sol7he s BAslE 2 ARG 4719] wello] D23t
ok AR well H[E 0|4 A|EL/E 21sl7] 912 -5/d 2 (Nil controD=, EA<k AR well 5 A E0]
3121 ESAT-69F CFP-100] Z47he]o] & AR, upA9t well PBMC7H 715 AlHIR sk=A] A5317] 918t
phytohemagglutinin®] 27Fe FJdi2 & ARGt PBMCE Z1719] oFelat} vijsto] 22 TAIE7 A=
E| &5 3tk 2H)E [EN- 7 = well membrane?loll £3£% anti-IFN- » FH|E 225} U A] Az 2
2 H|Hsto] A|AgY., Alkaline phosphatase”} conjugation® T HA4] A4S #7151 membrane EH o]l
YE [FN- 7 o AU S stal AUSHA] o2 A2 AlF st A|ARY. 8314 7] (soluble substrate)s 2+
wellol| Z7FPa FAHE G427} o5 Zsfigte] Hhgo] dojuk= fixofl Hl-gsd 2H=2] H(spotre BT
ok ZH FE IEN- 7 & #H[Sk= 70 TH| R 9] £41& Ui o] 520 5 AR Txgdyjo] 23
of Sol4 0% "33l effector T A2 5 AL &= et o] et iAol 54 0= <lste] ELISPOT

AEA Q] FLISA M T e o] e

ok

bl

rler—r‘

2. A

A= AEoflA] 22 PBMCO|H 21| 4] o] ol AR qlrh. 53] | A3Ae] -9 Al S23t
$20] PBMCE 8H55}7] 913 &g oot 22 A of whet A3 et
- Aol 22 104 o]Ae] Aok 8 mL CPT tube (171), 4 mL CPT tube (27H), 6 mL lithium heparin tube (17)
%Oﬂ 2
- 2-9A4] Afol 9] Zo: 4 mL CPT tube (27), 6 mL lithium heparin tube (17]) Zofl &<,
- 2A) u]gke] 2ok 2 mLL Aok tube (171).



AA7E S0 A= 87)= AAMZIR] ks, AR o] S0i717] A7EA] A(18-25T)0llA 847,
T-Cell XtendTM (Oxford Immunotec) A|2F0 2 2]et 7-9- 32A|17171A] B s} Watolu Wl ke F4]
st}

3. % 2 7|7

- PBMC <& AXISH= AA 4 Al2F: Trypan Blue, @117, Neubauer @7AIA7] 22 A5 8 1AK |
- RIESHA QP Class 1D

- H5EA wi7I37°C, 5% COy)

- AAEF71(1,800 g, 18-25°C)

- A5 5.2 4% microtiter plate Al €3

- )3} w3l |

- Microtiter plate -=57g4]: A& ELISPOTH=7 |1t @v] 7]

4. N2 U KB

1) T-SPOT.TB 96 7| E
- 96-well microplate: 1 plate
- Panel A (ESAT-6): 2 vials (0.7 mL each)
- Panel B (CFP-10): 2 vials (0.7 mL each)
- Positive control (PHA): 2 vials (0.7 mL each)
- 200x concentrated conjugate: 1 vial (50 L)
- Enzyme substrate solution (BCIP/NBT): 1 bottle (25 mL)
- T-SPOT.AutoReporter program



N
Mo
oz

Aok AC- 800N AARRAE Tfte] MR, Aol AL S Ak YT A 3 2
Bfoll A AP B AGsA) SHES Yol vle] AU Aok AE TAol BAE §rRt
A,

)
82

2) AMzHF 27
- CPT (Cell Preparation Tube) tube 2~ heparin tube

3) 7|EL A1
» PICOLL-PAQUE PLUS ¥-2 PBMC 28|23
BS-&N(GIBCO 1x D-PBS)

- SFDW)

« A3 v FH(GIBCO AIM V): X o] EA3}A] b= vl o] AR-& Arsh RPMI 1640 vl 27
AAHE oAt ARget S Pt vkl HAsA| ool Bsial ARgelal E- B
HjoFol.o W] =5 St A3 HjoFel-2 ARE- A of| 37°Cof| Yh5=o] Frt.

5. Z At

1) PBMC £2| X 32l X}2 (Day 1)

( Z} CPT tube, sodium/lithium heparin tube of] A4S & sict,

@ 8 mL CPT tube= 1,600 g, 4 mL CPT tubex= 1,800 g& 3057t 18°Col|A] YAldto] PBMCE £a)3tc}

Heparin tube AF83H AA|(E-2 T-Cell XtendA|2FO. & A 2]sto] 8-32A17F BEQE A= 22 1] 9]
RPMI 1640 HjA| 2 343t %, 0]2 FICOLL-PAQUE PLUS €4 o] 2:1 2-2 3:19] H[& & ZAA
Hh=ct, 230 015 A2(18-257C)0| A 1,000 g2 2287 YAIstct,

3 PBMC 52 310 & AF5to] 15 mL Falie| ol &4 AIM-VEi ALk RPMI 1640 HiA| =2 10 mL2 9
Zrh

@ 600 g2 7H7E Al 45 HS AASHL AZE 1 mL AIM-VUFRPMI 1640 HijAJof] A3t

(5 o7]of] A3 AIM-VLF RPMI 1640 HiAI S H71310] 10 mLE thA] gheo] 350 g2 787+ Algtct,

® AN A BT 0.7 mL AIM-V B R]of] Aj5-G-atct,

(@ Trypan BlueZ PBMCE @4sto] Naubauer@ AKX U Ak 81471 2 stock cell PBMCH-7-42]



AoRoli= A|E9] 45 (cells/mL)E AliFelt,
®ol=% 47} 500 1L (2.5 x 10° cells/100 pL)7}F =) =5 AIM-V 8 R| 2 g2,

© WA 7l microtiter plateS A1-20 2 BFETH(H & ZapAE Hlo|AS A ASHA] gh=t)),
ofel] 3o} o] T} HAITF 4709] wellZ FH[3to] 7t welloll Bz AlokE 50 pL4 7kt o] wf w3l

g]o] membranedl] $A] Y= = 3t} A|9Fo] membraneS 124 9EE plateS REHA FEA £

Sk S5 wellztol Aloto] @ 71540] ek

Well (reagent) Reagent (zL) PBMC (zL) No. of PBMCs
Nil control (AIM-V) 50 100 25x10°
Panel A (ESAT-6) 50 100 25x10°
Panel B (CFP—10) 50 100 2.5 % 10°
Positive control (PHA) 50 100 25x 10°

@ Z¥Z¥e] wellell =81 100 11O PBMCR-F--& 7 Feteh Al R-F-H S B5617] Aof| A7t & 3

& R ot R wsigdict. Well 9] @ 8-S W3t f1ste] AlEE 7t wellol B2 ] A=

&GS ARgRIh

@ Microtiter plateE 37°C, 5% CO, Hi%F710l14 16-20 A7t B oFstet, vlof Foll= plateS 1tHZ T3 A4
A bt AR T 2L 37]7F 12 4] oA o,

l‘l

.

2) ELISPOT (Day 2)

@ PlateS #7104 7AW 21 Al ZeFol- H 2Tt FAlof| Substrate §-94-& ] oto] ALof ¥EX|gtct,

@ Plate well& 200 L8] 41413t D-PBSE 43] AJHgtch, AlAet & golgli= PBS= plates F13o] S4]
of dofulict.

(3 200x concentrated conjugate 25 112 PBS 4,975 pLoll 718k % 5 mLe] working conjugateS A%
Eli=y

@ o] working conjugate 50 pL-& Z+ welloll 471813l 2-8'ColA] 1A17F efjetct,

® ConjugateZ H2] 17 plate welk& D-PBSE 43] Al X3ttt

(® Substrate solution 50 ©LZ ZF welloll 71kt 7827 Al 20f| A vt

@ ©] plates S-F+= HA3] Al Asto] WAREE-S ST

o] plateE 27]7H & Bi= ol A-2olA] overnight TAZ3EAL 37°C L84 4417 21 %3},

© 22| well membraneo] Uehd 180] 7153 A2 F(spotye A8t @S o-83t0] =<tk
A ELISPOT #5712 Al4=sto] 7183kt




74

wy,
=
e
N

t Panel well] spot=oll Al S/dt2=INiD2] spot -5 ®WAlSto] thaat o] djAgict, HARE 7t
indeterminate©|t borderline © & U2 73-9- M2 HAE o]-83lo] 22 HAAZ AAAE At oFA
Ak= 1 Aol Aol vh3Sh= effector T A7 28T Sjujoth, 34 A= 11 AA o 2ot

BRSBRE cffector T ALEZHERIBHA 9k 7Hs Aol Ik ofmlole.

=

1) Indeterminate: ~d 2] spot=7} 201 To] Ay S/dTi= spot 71 10 2391 7% 12t o] 73
22} Panel A9} Panel B] A1} ‘Positive’ 2 Uk H AvH= Positive= B 173t}

2) Borderline (equivocal):(Panel A - Nil Contro)2} (Panel B - Nil ControD)% 2 Z2-2] spot 57} 5, 6 22
791 B4 & ol = 3] spot7} cut-offol] FA3HH T2 skt o] ok e B9 Bl F P71 B
ElEHe cut-offoll Al ¥ 9] Auprct 41| w7} Eof 7] hiizol] A2-& HA=E Aol a7k A
A7} 0143] borderline® 735, THe AHHAR} AP HS ARgsto] Aaz ol 5 Ktdfjof 3tk

3) Positive: (Panel A minus Nil Control) €} (Panel B minus Nil Contro)2] %5 2-2 o= su+2] spot 57}
=631 73~

4) Negative: (Panel A minus Nil Control) £} (Panel B minus Nil Control)9] spot=7}F 25 <5%1 7%~
7. 3= e
A2 Aik= 23 ENiDOAA spoto] GAL A ] =] Far g zollA 2001/32] spoto] T

e}, @A) IGRA 741 That 95w gte) 2 o1glo] glom AAMKE H]i 5] theh s A sk

8. M2Hdnt X5

ny

(AARZOl| Feks DA = s Aleh
- 2= MEE 3

A
A
- HiQF B0 5% CO,2 S0t 2 4




- QA AAE A S FsloR o RE B2 A 0= 7 o] 7hsdo] rtal Tt

- Qo0 Aok A AIoFe] 313, 2k H A AR SO 91 QP o] weloptict,
- WE SR e FAH 0 2 1ol 910 R Aeld u) elelefok st

- 5 FHL2 8A7ofl PBMCE £-2]ote] ELISPOTE Al#stoiof dteh. T-Cell XtendA kS A

Hletn] Yo} WE Byke 2A%ch T-Cell XendAIoke AHgo}H
ARz 10-25°Coll A 24t 9l BEx|ojof gict,

- SRAIE AU Aol e E0] 7R HiAISHA] Sttt

- BCGS} v o] @HAkete BSAT-601u CFP-10 B2 BAr3kal QA At M. kansasii, M. szulgai, M,
marinum, M. gordonae’= 1918 22 47| LS H7-81al Qi

- A F ofm et 921 plate membranes T3 Holuh AeAlH Ho g ASA] gh=t. vhoF &4

o] 4471 artifact THE ] Z7jo] 7H4& % 4 Sk

©
ozt

A=A

1) T-SPOT.TB 96: 96-well plate format (TB.200) package inset. Oxford Immunotec.
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AAIA d7+9] oF 1/30] 2ol ZAH 2o e & 282 vi-¢- A2 ZAIE oF715FAL Al o]9F B
Z| v 2 AGHNTMON o3 ZA ol HIer 543 S711AL e Holle F9E 71&o{oF dth. NTM2
S5 AT ob), A, R gl AR A 4, 2 S A = T (D

1975\ vpo| Zue| 2] 22 oF 30 01T L2 LS AT, 2T vho] FHfE Rl oF 1205 oV o= +E]
7t A oftt. vhol e H| 2l 22 Runyon®] 2(3E2)e] wheh Fe B Al g o Afo| 2 o] 7hsd
o, A APt kg5 0|82t F7go] Ee] o SH Itk ST, 22 IF 7 ST, IS W
o]l whg AF0] 7t S71gell wet 0] €] Runyon®] &5 AIA B AEA] Q1 AYSFeHA HEg-S o] 83t
S o 2= 40| A ghot e WS I AR S| o] go] BRI HA

o213t ol A NTMo]| of3t s 2hAke] 2143t welS f1o A= dAdolA= NIM
913 =T} ufjol] Wl Pl 7HAoF 3k E3] AN &3] HEE= NIMO 5 5780l tis &L
oo gt

d

1o

fe) ==
%

MRSt el #&
S57| &gt M. avium, M. intracellulare, M, kansasii, M. abscessus

M. xenopi M. malmoense, M. scrofulaceum, M. simiae, M. szulgai
FoHA M. avium, M. kansasii M. malmoense
M. scrofulaceum, M. haemophilum,
HxxzA M. marium, M. fortuitum, M. abscessus
M. ulcerans, M. haemophilum
e ¢g M. avium, M. intracellulare, M. kansasii
M. chelonae, M. haemophilum

79



H 2. RunyonOfl FE NTMe| 25

=t Photochromogens

M. kansasii
M. marinum
M. simiae

M. genavense
M. asiaticum

It Scotochromogens

M. scrofulaceum
M. szulgai

M. xenopi

M. celatum

M. gordonae

M. flavescens

Izt Nonphotochromogens

M. avium

M. intracellulare

M. paratuberculosis

M. terrae and M. triviale
M. shimoicae

[\Vauas Rapid Growers

M. fortuitum

M. chelonae

M. abscessus

M. thermoresistible




QMo M M &
NTM2] AES 9ot & 9l wfjohH o Adgto] A& 93t 712491 =it gl vk vt 5dsjct, ule}
A PHZ 07 NIMAES ¢fet g wh gl o
W 0 2 oA 7ok Tt A3 NTM| EA4 9] whet i o] Xpo)7} 91e 5= glo, o] mofl= AdlHe] &
I gl v o] 712 0 2 A8 71s3tct,
weba] Yl a2 1A 2 HARR A o] 8-S =k, B 2% A A oflAl= NTMof| 4] ] Ao]

Aol HefAeE 2R 71&3H = Stk
1. AXHX =

A e] AA 2] I Aoate] = 9 ujekg Slet Hat FU g o= X3PshA| Hrk SEAIRE cystic
fibrosis (CF) gt A= xpo] 71 Qlet, tharo] CFERtolA &7 Woll Pseudomonas aeruginosa?} EAIEH=
g, o] o] uix|of|A] ufo]see| 2l K e} He] Zpe2t who] st 2l5-0] FA1S WefisHA ek 1 EE 25
T2 Q AAIA WS ARE3R= Zlo] Et}, 227 NALC-NaOH-oxalicHo] 71 % dhutolch, slA|Rt o] W2
uto] 74t 2] 2-0] 5ol G vlA 7hsAdo] YlaL, Aot CFERRtol| A M, abscessus®] Azl ot 17}
© = gortal Hare vt girt. CFEARol A NTME] & A= ¢t Ferroni 52 NALC-NAOH-oxalic acide}
chlorhexidine @ FA|A% ] vl wol|A] chlorhexidineto] @ F-&-& B EE2ol= 5k NIMO] HEEC]

24 =35 B gt up gl

2. RLHAL

=
AF-E 33t slow-growing mycobacterias & YA SHA AT GAofIA] FA4AES Ho| AR, rapidly

growing mycobacteria®] 7%-¢- @A/ o] v ThFSHA Ko, 53] FF e 79 4L 4= At

HIZISHSIARR: 20| ZIARY TIEH
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3. Hi{ X| 4 E4

mpo]ZutE| 2l 5oll= oF 120% o] Fo& FAH ] QlaL, Akt sUd o g HEo] 7Hsd
Tk NTM sl IR 2ok HAluf <] Al o & Zeh= 54 0] $aL, M. genavense-> HAElA] ol At Zj2t
= 540] Qlrt G5 #2 A oS flol S SRS DR = 315k St M haemophilumt
M. genavensei= %129 S0l AZo] B st whebA uj7, W 3l ¥ Fol A HF3t AA= hemin, ferric
ammonium citrate = X-factor FALE 912t AE | o] HHE AJHo] B3 ulR]of Fgstedof St M
avium subspecies paratuberculosis= %2191 mycobactin®] E 3P4, Johne’s disease”} 241 == AA2] 7
9 o] Z2]91A7} ek iR (Herrold's Medium)ell &80 SHcH(IE3),

4

B3 IR NTM 2 =2 EN
a5
M. paratuberculosis  QIMIEEE I 2H 0} 22 H0| =Lt
AOA st oML BT El A A, Johnes’s disease
4-871Eoll 0|=2= &7|7te| sV [7H0] 6tV | = Stk
9| MZEH0l| MycobactinO] ZR3atH el Herrold’s mediumol| T&3H0{0F Sict
M. haemophilum Z|&o| ZAlof HEO0| YRstrt et TR, i = A SolM xFT dAle=
hemin, ferric ammonium citrate EE= X—factor ZAIE st AEZIT} 20| HE N2
0] 23! tlix|oll EES3to{oF SHoh
Chocolate agar, 5% sheep blood Colombia agar, Mueller—Hinton agar with Fildes
supplement, or LJ medium containing 2% ferric ammonium citrateS0| &2 2ot
ESESEEIgl PN of sy
37°COllA & Xi2bx| =StALE ool Ri2fX| &6t | BiCf. HiYE fIst £[He| 2=

Jm
0x

30°CO|Ct,
M. genavense CHXBHX[O| M2 X2t &7(7H9] HHE7|Zt0] ZRatTt
Z|&o| Ao HEO| YRotrh et TR, i = 2E SolM xFE A=
hemin, ferric ammonium citrate EE= X—factor ZAIES et AEZIT} 20| HE N2

0] 25! tix|oll ES3to{0F SHeh
Others o ZAZ 2ot AHe 2 Y HE
30°C: M. marinum, M. ulcerans, M. gastri
42°C: M. xenopi




4. b X

Ao vlj ok 913t 24 o w2 = 35-37°C o]tk SEA|TE UK NTM| Z-5- 37°Coll A & Af2hA] s}
A} ool RekA| 3171 % 3t M. marinum, M. ulcerans©ll &3+ ZHgo] o4 El= oi 9 AR 22 A9}
M. haemophilum®] Zrg 0] Q== 3¢ 712 30°Co| vijekstoiof Stk M. xenopi®t M. stomatepiea 52
ok $13t XA 9] &= 7h2} 42°Ce} 22°Co Tt

5. JE 2
Asjopo] o] mhe AEghelS Algehe B3 NTMe] £t

A gkt

o=
=
oo
filo
4o
rek
A
i)
rek
o
1
" <]
i
rlr
i)
fo
ok
ok
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Qmiy A Y &

—

A 0.2 2hedo] Ol A9 st RE nlo]stee|el ol Tl 5 GATEA FABtelof Wk, 7129
ST HFS-2 ol §3HE AN O QAN B3] AR 250l ) 50| K5t olefet 4
ofst, FAVATHE Q7171 B 7Kte] a7 le] A4 AR

AollA] o]§317] o], BUH 02 S 7|l o] 0 2 ol el &-& BBk 71w A g,

B =t |
o 8%t w5 Tl ol 8 H = AT I WA A Bl e 8 w50 B4 oot

ok
9_1:
)
n))j, 4
o
L
Mo
r>~l
)
[SAe
M
_‘\>l.
2
H

Aol H S gl
Zrom ZpASH HAPTH, =, A3to] 314 G52 1 AHAHARA| A A of] 7]&E] o] 9l W8-S ZZRSITHIE4).
- Arylsulfatase ZAt
- Catalase HA}

- /3745 (growth rate) 2F A 4284

-+ Crystal violet& # MacConkey $HAS Tl 2] ol 4 2] Z-4]
Ok

- HSPHEF (NaCD W

» YoFAl(Niacin) %]

- A4FA(Nitrate) $H

- Pyrazinamidase

- Thiophene-2-carboxylic acid hydrazide (TCH:T,H) ¢}
- Tellurite ¥+

- Tween 80 753

- Urease
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JOll

AMESHH (Nucleic acid hybridization assays)

1. dAteE

SR ARAel B St heto] A et BRteIA Zdtel ARl o3 teke BHske Ue)

Iysing reagent®} 37} X 2] E3f u] L2 5E] (RNAS 924171 2 DNA B4217} 384 u]A1E-9] rRNA
ok AY3te] 21787491 DNARNA hybrids #4J2tc}. 12]31 0|54 %% DNARNA hybrid= luminometer
2 ko] ZAH e A3l o 2 AccuProbe system 5-©] 1t}

o

2. EH|

MA| E= AR Aht o] 2l F7gof ol 83ttt

3. % 2 7|7

- Water bath

- Iuminometer
- Micropipette
- Vortex mixer
- Sonicator

- heat block

4. N3 M=

[AccuProbe system]
1) Reagent kit
- Reagent 1 (specimen diluents)

- Reagent 2 (probe diluents)



- Reagent 3 (selection reagent)

2) Detection reagents
- Reagent 1 (0.1% hydrogen peroxide in 0.001 N nitric acid)
- Reagent 2 (1 N NaOH)

- Equipment and Leader luminescence

3) 7|Et
-1 pLEAE F32 =2 heating block, THo ], vortex mixer, Z-SIPIABAA]
: oo}:}\é E?’l bt_l_}\éq:lil_ L.‘ZI"

5. HAY

1) Ax[e| ZH|

(1) 100 ©L9] reagent 13} 100 112 reagent 22 lysing reagent tubeo]] =t} o]u] YA S thito g
APt wjof| = reagent 1 lysing tubeol] YA] 9=t}

) AR A Al HFE o] 8E A5 1 pLo] U3g SetAE F1
e sh, AR 7L A e A b Fofgfjof gtk

(3) A A S o]- 8 742 100 L2 viA] AEFHS: lysing reagent tubeo]] H&

(4) Iysing tube®] 7<= 21 vortex3tt.

1=

EL 243 oS o) gotel Peke

2) AxAe] &35l (lysis)
(D) 1587F 239} A 2] 3t
(2) Iysing reagent tubeE 10427+ 95°C £ 5°C] heating blockell =1+

3) S AHESE
(1) Lysing reagent <] 100 112} -§3l% 4= probe reagent tube= w71k,
(2) Probe reagent tube®] =748 &1 1587} 60°C2] water bathol] =t o] o] £%7} A&s}A G4 %11

UEAE HRIS= Zlo] T 231

H| ZSHSART 2494 O] ZIAMA RICk

=710 —
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4) dei 9 A=

(1) Water bathel| 4] probe reagent tubeZ 7] Z} FHo| reagent 3 300 £LE-S 3 =743 &7 vortexdtt,

(2) Probe reagent tubeE 60°C2] &4=%0] Et}. o] w A7+ AA} At probeol| whet Xtol7} ek (M,
kansasii probe: 82, M. avium complex ¥ M. gordonae probe: 5%)

(3) &%)l Al probe reagent tubeE 7 o] 5& ol Aol ot 18 3L 1A]ZF o]l luminometerofl 4]
ATHE =gt

6. Z2UcMur H 1

(1) RIUgke] 30,0000/ 822 #7g3taL, 30,0000 ol 578 0= fgsts, 20,0003 30,000 At
o]l 73-F- Alzdstolof gt
() AR 71E9] F7oll w2t ZF AARE g tish o= B et

7. 3 e

- Fd B S ERTE 4 ARl HARBI] ]lstolof Sttt ThE0] ol sl ke Aok F Ut

(1) M. avium complex culture identification test

- PR M. avium ATCC 25291

- SAJ Y=< M. tuberculosis ATCC 25177
(2) M. gordonae complex culture identification test

- A2 M. gordonae ATCC 14470

- SRt M. scrofilaceum ATCC 19981
(3) M. kansasii complex culture identification test

- PRt M. kansasii ATCC 12478

- S = M. tuberculosis ATCC 25177

- Leader instrument®] 4 4385 H7HS $J3] tritium standard”} AFH-EH 7] A]of st 24 %] o] H|7}
0.952} 1.05AF0]of| lejof 3t}
- Aeye| Ak kA RE0] ZAZRS 30,000 relative light units (RLU)oAFo]ofo 3kar SA g z7+0] =



342 10,000 RLU w]gFo]ojo ghet,

(1) W12 5 M. avium complex, M. gordonae, 9 M. kansasii 52 573 4= 9tk
(2) 3A| Ex= A A oA AFet Al ATt <

NS 28 o] 83)o] AAfslo]of 3},
(3) QAN A7 7 3 B AR o} 88 Sk gl

H| ZSHSIAL

=710

29

of ZAM FIct
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Line Probe Assay

Line probe assay= PCR¥} reverse hybridization <31+ DNA strip assay© ™ tha-2] AARE-S A Xt}

¥4 0 2 3l= 947|492 Biotinulated primerE ©]-83}o] PCR W 0 & Z2ZA]7] 11,

pie s i il o

- ZY¥7}o] ol E0]4 0 2 HR3-31= immobilized, membrane-bound probe®]| hybridizationA]71 &
AAHRES o]-8-5to] AO| HILE HolA gt

EE

- Ao R We o] RS Soko 2 PRI 7} AN AN RS B B T,

AAPAO A o] 88 4= 9= AFESIE 7]E &= INNO-LiPA Mycobacteria v2 assay (Innogenetics,
Ghent, Belgium), GenoType Mycobacteria CM/AS test (HAIN Lifescience, Nehren, Germany), AdvanSure
Mycobacteria GenoBlot Assay (LG Lifescience, Korea) 5-0] Q1th. £ A HofA= o A ARHIE 7} 2o &=
Aletol] esiiAl 7]& skt



GenoType Mycobacterium CM/AS (Hain Lifescience)
1. A2

GenoType Mycobacterium CM (Common Mycobacteriax> DNA-strip7| &S o]-8-3}o] uo] ZH}g]2]o}
o] A% W TAo] 7Rs3h G 722 oh2at 2tk M avium M. chelonae, M. abscessus, M. fortuitum, M.
gordonae, M. intracellulare, M. scrofillaceum, M. interjectum, M. kansasii, M. malmoense, M. peregrinum, M.
marinum/M. ulcerans, M. tuberculosis complex, M. xenopi

A AARA L wiekE FF2RE DNAQ] %, biotinylated primersE ©]-8-3F th55-Z(Multiplex
amplification), <A SHreverse hybridization)2] Al ©HA| = A=),

GenoType Mycobacterium AS (Additional Species}> GenoType Mycobacterium CM} 53t ] 9l
o2 2= GenoType Mycobacterium CMollAl &0 SR A = A5 3712 A% 7Fs3tet
=4 7Rs3F 428 ok &t 2ok M simiae, M. mucogenicum, M. goodie, M. celatum, M. smegmatis, M.

genavense, M. lentiflavum, M. heckeshormense, M. szulgai/M. intermedium, M. phlei, M. haemophilum, M.
kansasii, M. ulcerans, M. gastri, M. asiaticum, M. shimoidei

2. AH|

WA Te= LAl A of] At o] 2k

3. %8H| 2 7|+

4. A2 2
- Bo| IRHZ FAE WE Q] AEY
- Primer, nucleotide, dye”} <3 Primer Nucleotide mix
- Denaturation £

- WS- (Hybridization buffer)

- 78 AJA N (Stringent wash solution)

HIZSSrA T 20l AR FICH
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- S5 AlH 9 (Rinse Solution)
- Conjugate A

- Conjugate 252! (Buffer)

- Substrate 525}

+ Substrate 2% (Buffer)

5. AAtg

1) 22| ZH]
© SR T TR o] HokEl
© BFe] QRS 24 ol 83 AAHE B Ps Bt
® Al BEAIA717] 9180 A 05°Coll A 208 o4} A& 7Rk,

(o)
53

aH
AR 0] B FILE oG8t Al w0l B2 %300 pLo| SFTE

2 =00 100-300 L] FF7+E A=tk

@5—,‘%{Péﬂt}%ﬂ$ AF=l 5 12 PCRO] o] 831},

3) PCRYIS

(D PCR FHof| FZZ ¢l E(amplification mix)}& ZH|$tHc},
@ FZERE]5 112 DNA solutions &3tk

@ PCRS A3t 5, 47|50 2 ATS Felsiel,

4) HALELSE (Hybridization)
7} 78] Denaturation 9 20 pL& w53tk

PCRYMS- 3 325 DNA 20 1.8 W % ulo 9l

Lo
l
i
4%
Flo
ot
N
2
~
i)
ro
=

SpAA10] - 1 mLe] AAHAIE o] 83t 10,000 ol 1583 4] el



® 1 mL2] u|g] 713t Hybridization buffers A4 2 wellol B3¢ttt

@ ZFwello]l ~AEHS F=th

® Ed°]= Shaking water bathol| 3537 45°CollA] 3027t ¥-S-A X1},

(® Hybridization bufferS £-3] A g},

D Zt 2E9 Stringent wash solutionFZ A1 2-8H) 1 mLE ¥ Shaking water bathol| 4] 45°CoflA] 15
HLHRES A,

o] % K& THAl= Aol A gk33ltt,

© Stringent wash solution ¢8| A7 St

Shaking platformo A 14 52t 1 mL2] Rinse solution® ZF AEH-& A3},
@zt 2E o] 1 mLe] 34% conjugateE - % shaking platformof| A 3027 §RS-A] 71T},
@ 898 A| A%t Z shaking platformo A 1 mL2] rinse solution©& 18 50 AEHL 23] A|Asl 17

ZH1 mLe 2752 19] Aldsitt
®ZF 2E] 1 mLe] 344 substrateS T13}L shaking §lo] ¢4l A HEEAIXILE,
@ SR 29 A St USSR
® Tweezers o] &3t} Edjo]of|A] AE L w1 280] T2=x] Alo]of o] Wit

o

6.
7t ~EQo|| v 20| L2 87} F9tE o] §lom thEat )
- CC (conjugate control): conjugate®] 27} substrate] 248} 53| 9-2-S 1013}7] 9J3te] ARG-EIr},
- UC (Universal contro]): ®= &r& A wio]| Fute|2jote} gl d Alet 5 G+Co| Hl&o] =2 Al H=
371 918t Aolek. CCeFUCE A 5ol F-& S1%t T2 Hof| 242 A9 2 7 EofA AlF=A] ¢
#Ed 7Fs30] T2 Wi 0 & FAstolof gt
* GC (Genus control): Hfo] 8t 2lgZol| 4] G Kol Whg73 = Fof whe} Zo|7} qlrt.

H| Z4SHEE AN ZH 0] Z4AFA] KITH 93
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AdvanSure Mycobacteria GenoBlot Assay (LG Lifescience)

1. AAIRIE]

AEH YAEHE U5 A S3Ha 4 A4S (one-tube nested multiplex asymmetric PCR}S- o]-&3F
o wERS- 2FolE8EH (reverse-hybridization line blot assay)e]tt. mho] FHre]2]o}e] internal transcribed
spacer (ITS) 99| d7|H LS A2 & PCR 5% AH=7 membraneo]| 24 H ZF Fof Eo]# <l
oligonucleotide probes WAHFSAIZI 22 7|4 Ho] & 7001%:2] ntol2eE|2]obs HEE 4 e
1 23%-2] npo] et e]ohE AL 4 AUtk

FTHAAAHT-SSt Aot B AP0 ITSHLI7F vt A %] PCRYH O = Hio] @ | F& ujo]

FHfE|2jof & Zeto|wE o§oto] SFF o 2H 25 toled 2hi Tl 71H B2l DNA (biotin-labeled
single-stranded target DNA)7F A/ =] o] wf Rt 2t FAlo] FAH 74 7Hset vto]ZHH2]
o} & ot} Atk M. tuberculosis complex, M. avium, M. intracellulare, M. scrofilaceum, M. abscessus,
M. chelonae, M. kansasii, M. szulgai, M. gordonae, M. celatum, M. marinum + M. ulcerans, M. simiae, M.
lentiflavum + M. genavense, M. xenopi, M. smegmatis, M. malaoense, M. gastri, M. flavescens, M. vaccae, M.

fortuitum complex, M. terrae complex
2. A

- | = Aol A3t o] et
- 2, 719 A, W, &

1y, = a T e

3. %8|

71+

4 Mt A M=E
2291589 (Extraction buffer): Ton exchange resin
- A ZAA Y 1 (Pre-treatment [ X10): NaOH
- Al ZAAHE Y 2 (Pre-treatment I1): 1.5 M NaCl, 0.1 M NaH,PO,
- 2X PCR 239!, Primer mixture, ¥ ¥4 % 24 =

- X2 g A gl WS- H(Hybridization buffer)

H| Z4SHEE AN ZH 0] Z4AFA] KITH
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- 7¥2 A% (Stringent wash solution) B! 3 A% (Rinse Solution)
2-9H(Enzyme Solution): Streptavidin conjugated alkaline phosphatase in Tris buffer

- HEA g ol(Sybstrate Solution)

i
=
=

4. Aty

1) ARl Fb|
@ v 0 A, 7| B A, B2, 2, 25, Aol 298 5] 7

= Q=)

@ @7IZH1F o) Bt AloflE -20°Cofl kst 27| Kt Alofl= -20°C o3} ket

@ AA ] I T Fo} 9= HAE 1 mLe] ZAE A5 AX ] 28 A7}eict,
@ 10&7Fvortex$t & 13,000 rpmel|A] 35 Fot YA R 2|81 AR08 A| 78},

]

()
N
0
r
G
O]
i)
ftlo
i
4
rlo
ot
\Wal
(@]
=
=
(1t
¥
=,
M
=2,
i
N
F;JT.
End
A

4) PCREHS
O ALA EF 5 Lok vto] ] jol DNAS 3713t - PCRE A3,
@ W HR S Hybridization)§H-§- <8 7FA] -20°Colstol] Btk

5) S ALESE (Hybridization)
TR H S AEY| B lof FH|et SR} T3l 270 1S R

@ A
@ HHRERS-8719 YIS Bl 55°C IS g of] YAl 3027t wHbAJZITh




® Pre-warming 3t 3 732 A% M (Stringent wash solution) 250 xLE AE Hof| B5310] 55°Cof|A] 155
529 rpm O R 427 WHE 9SS AA|Sto] AJH i),

@ 3= AR Rinse solution) 250 L& AEH] E53t0] 2ol 187 9 rpm O & A -5
A8t} Al X3t

® AIA HEg-o] Fit AE YO HES-S vacuum suctiondlo] A A2tk

® AAHTEN 250 pL& AE o] Z00] A2oflA 304 5 9 ipm O ® 4] Wit HES-S AAI3te
A A3t

@ AAFFEEG0] it AEH 9] §ES-HS vacuum suctionste] Al A St

® BE AN 250 pLe AE o] £5310] 2ol A 1529 ipm @ & 44] wHHES-S AAJsto] A3t

© BT 250 L& 2E o] ZE5310] A20flA] 12 F2 9 ipm O & 4-2] WHHES-S AA3lo] AlAf3ict,

© AIARE-0] Bt AE 0] §E3-S vacuum suctiondlo] Al AR

@ A8 H(substrate solution) 250 xLS AE | H53 F, Yl Apet 275 oA Aol A 1085 3F
9rpmO & 4] WHHIES-S AAJSLo] Al X%ttt

@ A vhgo] Et AEYS Wi 250 pLE Qo] Hob P EA8 3 AHES vacuum
suctiondte] 5] A A3t

® WEHR] 2EYS fojtto]7[E ARgSt A&SHA ARAIZIAY 37 FollAl A ARAI T
AdvaSure GenoLine Scan X2 13-& o]-85}0o] X3} B42 AU Test reference guide T+ Data
sheetE o]-8-5to] §9to 2 AuE wh=dih

l

oo
o

=

6. HE 2
7} SEYo] o] L217} EYEo] glov] chaat e,
=2 A qJ

=
- CC (conjugate control): EHHS 202 A F GAHY w53} ihak-go] A -l 435

e FRISP7] #f8to] ARG,

H| ZSHSART 2494 O] ZIAMA RICk
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P ITS948 ALG U],
+ GPC (Genus positve control): 23712] 747K sfol el zjote] efjet ofet, 7]ek 500452 o}
2 EoIAE PO ek

* GNC (Genus negative control): SHAFRRRS- 9l A|H ukg-o] 2 -sHA| o] Fo| & BF7lsl7] $1%to]ct,

UHAT0] B9 A7 LS FAVI = Q18] KAN, TERC, L-G, FOR SME, FLA 52| th& T2 Hoj%: oF%t
RS B 4= ¢l o A= T3 et
1) M. avium, M. intracellulare, M. scrofulaceum, M. szulgai, 5 M. gordonae %¥/3%1 745~ M. kansasii 228

P ¥hgo] A 4= 9iet.

=2
19
:
X0
O.

2) M. celatum %491 73$- M. terrae complex©ll, M. simiae’= M. lentiflavuny/M. genavense©ll, M. smegmatis
LM fortuitum complexoll, M. fortuitum-< M. smegamatis®l] 2Fat 9]0F4] uk-go] A2 2= 9t} 3}A|yk
ep T2 WAPES-0] 739 o 0 = o] wAES-S A7]A] oh=th

3) M. marinum} M. ulcerans, M. lentiffavum} M. genavense= 5 50| A2 FLEo] R Qo u g 9]

v o
AL S 27H0l ke S Tefstolof ek,




PCR Restriction Enzyme Analysis (PRA)

. HArEE

Ol

HAZZI ASHE AT o] 48 HIHH 0 2 hepss - AAE o8-8t 441bp Q] Telent fragment7| 783t
" o 2 oFgjA] Qlch PRAHES FAI4 %, s S Fasl, 7184 0 2 PCRES Alddh= 7]3hoH
Z7FA91 A7 B QokA] ok, 3 Ho] Ao 2 tharo] 58 FAY 4 drhs o] Qlek, SRAE of

o=a T A

H2 glo] B HARI oA AA|F Q] dlofEfo] A5 553t

»
s
~
[
)
g
N
Jo
2
N
i
2
o
<
2

Korea)o] 7lat]o] AARIOIA o] 5|1 9ir}, o] ] zute|2lobel &3 aerobic actinomycetesS 374 574
24> 9 0] hort, 7] Mypl 11465 b3 A5l HA] R 7 Haell, Al Bl 5
At aAs 2712 FAA ok 1= thdo] 9},

2. 74|

- WA E= AER] of AR 2] S FAof o] 83tk
3. %Hl ¥ 717

4. HEQ} Al

[Myco-ID]
1) PCR reagents
- 2X PCR premix
- PCR positive control DNA
- PCR and PRA DNA size marker
- Mspl (10 U/ 1) and 10X Mspl buffer
+ Haelll (10 U/ 1) and 10X Haelll buffer
- Primer [ and Primer II
- Nest Primer I and Primer II
- DNA extraction solution and 8-MOP

HIZSBAR 20 AR Rt
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2) TBE agarose gel
- 2% TBE agarose gel & 4% Metaphor TBE agarose gel
- 5X TBE gel electrophoresis buffer

4. Aty

1) DNA £2]

(1) 2HHHS

@ 314 vk loop= HlolWl 3= Z28]% DNA extraction solution 100 Lol & 237 187 vortexdttt.,
@ Heating blockell 4 100°C, 1027+ 7FE 3t 2, 13,000 rpmoilA] 383, Al-&of| A LA B2t
@745 3 pL= Fl PCR< 243t

(2) | bH S

@ HAHRA] 1 mLE F3ct

® 12,000 rppmeflA] 1327+ AR e]eict,

@ S5 Me 23] A A

o

ok
o8
o

(® DNA extraction solution 100 L& 411 187} vortex3ict.
® Heating blockellA] 100°C, 1057+ 7kt %, 13,000 rpmol|A] 387 Alof A YAl Ee]elc},
&N 3 pIE FoH PCRE =283tk

c

2) PCR ¥ M7|9E
(1) PCR mixture &H|
ol 9] AJeF=S PCR tubed]l Wil v]2] 94°CE |2 ¥ PCR7]7]0f|A] o} 2] 271 22 PCR& =33t}

(PCR mixtureZ=H|: & 50 ulL»

- 2X PCR premix(25 uL)

- Primer I (1 uL)

- Primer 11 (1 uL)

- 244 DNA E= PCR positive control DNA (3 ul)

- B E EF4 (20 ub)




(PCR Z=71)

- Predenaturation 94°C 58 1cycle

- Denaturation 94°C  20& ~ 35cycle

- Annealing 58°C  40=% )

- Elongation 72°C  60%

- Final Elongation 72°C 108  1lcycle
(2 HI19E

@ ¥-gH-S- quick-spingtt.

@ §EEo] 2 PCR tubeell 1 119] 8-MOP &-94-& W=t}
@ AAC] PCRAMER 3-5 pL, PCR size marker=5 LS Al3-H 2% TBE agarose gelof] &3},
@ 6 V/cm 2=, PCR size marker®] F ¥4 loading dye”} gel®] 2/3%5-50] Uj2}& wj72] APA|7Ic),
® GelZ EBrz 94 %, 2= 2Adi,
® UV transilluminatorg ©1-8-5t 77|95 A7HE ZRIgic.
() Hgtas ug L HIIFT
@ 1.5 mL tubeo]] At A §HG-H-E FH]3ch
@ "9 tapping = 251 vortexdte] quick-spinet ¥ 37°C F2420]l A 9027t H-g-= 2.
@ ¥k3A2 quick-spingtt.
@ PRA DNA size marker (10 pL)2} AI$H 4 HES-H(10
® 100VollA] 40-60E 7 A7 %945 A5 D2l PARH e = H7] 953t
©® Gel& EBr= 1087F dAet &, &= 1027 2Aeith
@ UV transilluminators ©-§-3t01 7|95 A2HE 2213ttt

® w|zHtE 2o B L7t of F

®
\T/
S
§
=S
2
=
=
°§
3
wn
()
aq
@,
=

o
)
rok
_1

5. AT B

v]sEfE 2o Bl 7ot Fy darelEael et S S, e Bt

H| ZSHSART 2494 O] ZIAMA RICk

=710 —
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B iR e 4 AR Lol AArste] Ejlstodof et

Mspl 0|83t E7golA 27H4] vz T o] ol AR 20| A gh= 4971 3tk o] wiofl= S8

AERA A H O] Yl P ARFEAE ARSIl 712 ARSI B,




X|HrAL 2 M (Mycolic Acid Analysis)

ufo] et e}e-0] 7} Fnjr} Al i o] ZHbAl o] theFoh o]2jdt £ Q SEet AThA] HA o) B 5
o]l o]-g=]o] g}, £3] High performance liquid chromatography (HPLC)}2 ©]7412] Ajeshs] FAu o
H]] upo] e 23S vl w21 A5 58S 5= A Sk vl= CDCOlA= HPLCE o83t 53

egetoll o A et AARTH B 72 1S 8S 1t ol thet EEAAAIEES AlAsto] st gict.

HIZISHSIARR: 20| ZIARY TIEH
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QHEX} HIIMHEM (Gene Sequencing)

1. AArE|

AR B A71A GEA e vto| FHHH 2] 5-0] #F S 918 7P B 5 Sl i 5 SRl
T}, 16S rRNA gene, ITS, hsp65, poBs Tt 447} o] 85 =t, 71 5 165 rRNA gene P &5l 7}
A Ao e AR ARe] 1L, A& Fo] Bard wjulct 71 WA] -3 dlo[EjHo] A T AR G
7] 2ol 7 S 83 AR o A

7| MBEHE o] 83t npo] Tute| E]2-29] 57 7|0l thallAl= CLSI (Clinical and Laboratory Standards

Institute)®] Interpretive Criteria for Identification of Bacteria and Fungi by DNA Target Sequencing:

Approved Guideline MM18-Ao| 2 7]&E o] 9l o] FQ18-2 t}-g3} it

[CLSI £27|&]

thEo] whoFute|2lote] F79-2 165 rRNA gene?] 5 BHE-S o] 83h= A o2 FHolct 5Aof ol&
B 58 F2-2 hypervariable region A9} Bell S3tsl=t], o= E col®] 129-267, 430-5002] $1X]]l sfiict.

B2 FollA o] F919] A7IAEREATe R o] HH3HA] ¢h& 4 Atk o= ¥l W% 2 F
(Closely related speciesk> @A % 7]2] 7] A Hof|Aqt ZfolE Ho|7] % dfal, Y7 F-2 16S rRNA gene &
71 QAL DA8E7| & B7] whizolct. o] F 739 the 4] DNA H= ASFHES-S 5740l o8- 7Fs3lth

W2 M. avium, M. fortuitum 3 M. gordonaes3t o] 4¥ 2] ¢ U o] A4 (intraspecies
heterogeneityy& Eoli= 297} 9L, 33 dlo[efso] Aol SAIE H714 49| 0§ A Anfe] sfjA]of] 2]

stojof gt

O

=
olo
ftilo

(16S IRNA gene= 0182t &7 |MEE2M 2 SELL12IE)
- H #E1 F7|MB0[ 100% LA EH S HBiC.

St F7IME0] 99.0%-99.9%LA|: £Ho= B 1sHH, £ it 7+ HEtd0] =

=
El
=

22 AP} ([Genus), most closely related to [species])

- 7|Ek 100% ZAIZ0] BXH0|71 SR 2 TFE 22{01M S 7HS] F7|MS 2 A7 UEE

= BHee €2 48 7Fsol.




Xl

2. Olo|Rut2jote| SHol 983 52 QA Y SF

—_ — =

Jjm

1) 16S rRNA gene

DA 5 58S 18141 1,500bp2] 16S rRNA gene FAof] thgt A7| A BRAe AgAfolA & o
1L, & F QA& obh oF 500bp7]9] FRA7IMGEATHO R HF T4 tF 7Fssh, who] ZHE|
22-9] & F7g¢ll f-83t hypervariable A9 BY-2-& H5F= ZoFsHA| k. SFATE, A5 #5-2 hypervariable
A, B F-& T %4 16S rRNA gene®] @714 Fo] Ate] w5 5740l olelzol o™ M. marinum, M.
ulcerans, M. chelonae, M. abscessus$t M. kansasii R M. gastris-0)] o] sjg3tct. o] 74$ A3st 4554
= SIS ITS, hsp65, 1poBs-2] T RS o83t F4 o] Z asirt.

2) ITS gene

16S rRNA2} 23S rRNA2] Atolof] YJX|81= spacer sequence® F 200bpellA] 330bp AE9] =70 A B4
o] ulj-5- goldtet. AA7HA| Thefdt Lefo|m} 27w o] o] RE I Qlet, HEXt 7|4 BL o7t AN 5
Aol G831}, sPAaE Al&Z A AT} M. simiae®} M. xenopi®t 2 slow growing mycobacteriaoll A &
o] 714G Wol7t Bt v} §low, M. marinum}+ M. ulcerans®] 74-%- 16S rRNA gene¥} "R A=

ITSAAE A7] A Aol LAJBEA F 570l =7Fsdht.

3) hsp65 gene

PRARO] ARESH= 7919t FAek F-9lol el A71AF #4132k #5574l ol83HA| Hrt. hspos
gene?] 440bp 40| &3] o §E|H, F12] 0 2 vl AFE 3t 5] T4 ol 53] 783t . 16S rRNA gene?
ol Al 7ol ool Y= M. marinumt M. ulcerans®] -, M. gasuit M. kansasii®] -5 53] &

|31, M. avium subsp. avium=} M. avium subsp. hominissuis®] 780l = U5 o] g5},

4) rpoB gene

tid fA7k= ©F 3,600bp2] 271 = S AL riet Thefst 914 9l thefet 27| 2 BASH ks AL
ek, Wb BUL FAAE O ATE WA SHAE, B4 Aste] uteh ol S Ko7 s,
7R X NTMS tPd e & 3t A1+ 47E 27| & of @ Tdo] Qi

HIZSSrA T 20l AR FICH

=710
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3. 165 rRNA 97| MG EAo| 388 Hlo|E{Hjo]A U £

71X E BIE 08310 w52 5737 | SHeliA = HlolefH|o]A9] 0]-§-2 Hp2loltt, 717 d ] o]-§-5]
+ HlolEf#|o] A= += GenBank7F 3th. 7H8 @2 H71M A HlolHE BAdtal Qi FA4CR o] g 7hset &
o] Sz vl AFEA| 92> 714 Aol e 3 o] AL, o] 4] o= Alate] H714Bol 557t

SFal AARe] Aol wheh 2 dlolE o] &1 @/fol Adte] ARt tE Fol 54 Aol e
o] 3t
1 9] g2 &4 glo]gH|o]AZ+= Ribosomal Database Project (RDP), Ribosomal Differentiation of
Medical Microorganisms (RIDOM), EzTaxon-e, MicroSeq, SmartGene Integrated Database Network System
(SmartGene IDNS) 5°] Jct.
RIDOM} MicroSeq2 w5230l 525 Alt2] 16S rRNA genes 24 9714 E B4 5 1 A= v}

0l|‘ o

ox

o= Hlo[HHo|AE =3It whebA wie- A2 A= HlolHE A3l &t 3HAINE RIDOME| 735
Neisseriaceae, Moraxellaceae S Mycobacterium 5 AJeHe W THS Ak 2 Tgo] Qict,
MicroSeq> 9ollAl &3] AEE = th] 5 d g A3 A% ARE B4k 9147, base

calling, alignment, FAH3 <1, HF w52 2Rle] o] 27|74 AL I vl BRIT &= §lo] Aol &
A & A7} ol g3t7]of] Hefsta, olu] A4d e ofof] figt g7t Axpr B arElo] glof theet
ollA19] 50l AFE ] Y= ol ik whebA YA Q] AR E RS o gofli= ullg- He|SkAeL, 1
A dlojejHo] A5 FujefoRet ARES 4= 1AL, @AZEA] DA Sl Type strain 29} ¥l wsto] SEE o] 9
£ AlFO] Fo] Aol 7 Bl 913t A1EH 07 o]-§5h7] o= A7 ek

RDP, EzTaxon-e, SmartGene IDNS - 314+ -230f| Q1= tlo|elE = oto] Bokgd A
o] Aol A2 5= Q= T, B3] ARE A7IA AT 2| o] §Le 7HsAdo] ol &S] £k
Qlojof eIt RDP9} EzTaxon-e FAF O 2 o]-8 7153t §HA SmartGene IDNSe 0825 A Esto{o
RDPE= 9714149 HlEA] A] Type strain®] 47, WlR-, 271, & 5 U= Aeoto] 1
30| 9131, ExTaxon-e2] 7% 72| BE Type strain®] E3E| o] 9loH, SFMAR} | E HFe}3)%]
ARG AL o= MEA SAEE AlFo] A w2 A Julo|EE= o] 9= W Type strain 52
g=]o] glof T A7 BRI 52 B9 8 580l el Al Hl= 9ol Sirk

—_

b3

L?ﬁ
(e
%
by
rlo

o
mO
Kl

I

ﬁ
ok
&

4
32,
i

+H lo



e 4 8 4

H|Zsiat A (nontuberculous mycobacteria, NTM) Zshri}t LHHAS H|Q[st eitds sttt
NTMLZ °|3._f Zot Fof NTM HIEee| 2H7|E, = 1Y S S0l CHohA= 20113 1A 2Tl

T%
J
F_E

1201 2'&' 2 ZAMTI= X IHS HATel,
NTM O—WI g gAE (1) YEHCe= ojnf U= 22lF0|TA, (2) dYEC 2 Kot Ao Tt
SrErds 2oL S eSS BEY %E L AL

S57] ZH0IMH NTMO| 22]= e I YAE ooj= YutMo=z 2007 O|=8Fat=|(American
Thoracic Society, ATS)2} Oj=Z&sts|(Infectious Diseases Society of America, IDSA)2| NTM H|Zlet

ZH7|ZEE M2 XpASH A2 20115 1A ZERIRXEC| 25 HOj| & MY UL ZHHASHA O]
SO 7|ES SFoHH LS 20k =2 Z1RK= HRQI01 (1) AAst 23] 24F 8ief 20|74, (2)
E|ASE7[ZRIMA 12101 B B2l B2, (3) B7I2A| HMH S ZAEHJ0M LHO0|AL E= =
AN 2015 S Sttt 2| Helo SH7H USTM 13] 01 HE L= 7| 26K MIAHOA b
0| LHO|0{0F SHTt. et LMl 2X| S X2 B HN0IA 22lE NTM2 X2 ojn|
7F ULt

M. avium complex (MAQ), M. kansasii, M. marinum 3 AM&8ES H| 2SS (rapidly growing
mycobacteria, A1&58EE NTM)O| LAl SEct 2444 Xt2Qk UMA AR0| U7| R0 =4
AL XA =210] 7ESSIRACY. MAC, M. kansasii, M. marinums K2/t T2 kM8 H| s
(slowly growing mycobacteria, 2582 NTM) ARZOIA ZES Loz 4= O Z4-M At 21
oF YA Hptdte] St Azt ES0E NTM #EEHE 4y ZAVHEQTH M| S7= 01285
3|(American Thoracic Society, ATS)2] 2|74 BIi510] AT

1. dAH &2

NTM 754 7AFe] F29H-2 el 2| o) 8] 4 ¥ (broth microdilution)o]th? 3|4 #ell A Qojal 44
5% (minimal inhibitory concentration, MICk= 7Hg0] S F-9lollA rawte] A4S AAsk= ol 2 a3t 3
A FEE on|gtet AR o] A2 MICE o] 78Rt 7P 2 3t A =2t ool AASHA] k2 7t
2 tA s Atolol] EAITE 5 S0l F ulg A 3143 GtA] sdoflA MICTH 16 pg/mLolH
AA| 0] L8 MICE 8 pg/mLi} 16 pg/mL Ate]7F 2 Ao|ct. AAuHZ| 2] A& 2 FAlE 2704 & vt

HIZSHEHAR 20| ZAR FIEt
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s 0} A B U8 25 end poind Holx| 962 4 glou R S8 QX Wl HEA + S aA B

ki
°
&

o

A

191 93 9IS Fol7] 918 2 ANAIA 7143t A Wl A A0S 2 wetof s,

AR A S T 7P E2 w0l A ol A=A (dte AT <E w2 Hareht

- A= AA: SPduR] of) <24 wioFE NTM A2t
- A 7153 A AlghelR] Lowenstein Jensen Bl 2| E= Q@ 71o} vl 2)of] &5 vk NTM Het
oA 7IA] QA A AARS 913l NTM H o] ¥4H ] & A o]y o] o ke A& 3ol sR=A]of| et

A& glet. Aot HHE o7 14-15% o|uo] AlAet Fekd AR 1S BBkl ik’ whebA] 944

Rus

o 1
lo

G NIMY 79 A5 feto] T2 A 14 o] o] H=he, AE38E NIMSYL -4 A& fefo] 88 7ks

34 79 ol o) et AgotE Sttt

3. % 2 7|7

-t} (incubator)

- RElA wHb7|(vortex mixer)

- Fe] 9 sl(multi-pipette), Tl

<EAH 3 mm 3719 {2

- 96 well Z2°1E (@+HA] Edflo|(tray)E AH AR 739
- Higo]

- &) U= 5F740] Sl 5ml, 10 mL, 50 mLFH

- Bt 4 Fol(micro-pestle)

- EotAE F 5 (trough)

 BFPHESH A Bekad )



a2l 1, 20|, (&) Eppendort §EE, (2) 10 mL FE2&,

4. ML ME

- 0.5 McFarland % ¥59: 1.175% barium chloride dihydrate (BaCl, - 2H,0) 0.05 mL#} 1% sulfuric
acid (H,SOy) 9.95 mL& 23sto] A&}
e HY

i
Fol £ B A Mueller-Hinton 2448 A (cation-adjusted Mueller-Hinton broth, CAMHB)

3

O

[e]
- GFSHABYA]: 5% HeFH AR oLt trypticase soy $HA
- OADC (oleic acid, albumin, dextrose, catalase) 29 =434 NTM 744 AAFA|
- AFAShE FAAR A 20| E AT AJoRS ARgSE A9

A A Az FA] EF01E AR - BR31H ZF NTM w0l A g4 AAPF 223t Al

TResd

5. dAL 0

1) 4Eee F2UX W22 A3E 322 FFA M=
@ ZPduR]of] S-ESHA At Fehe Batd W08 &50] 3.




o
‘l_

Tﬁ
o

@ BE 72 & 7-10707F £ 45 mL Bet $75 TR 7S 23 WEE Fo #9957 0.5
McFarland7} 5| =& 2=t}

@ HEA WHIZ|2 15-20% A5 of5= ZF3HA| Alof ot HheF & Jof2|7} got ¢l o™ gojg)7t 7kt gk

NS ARSI EYA o w50 S BatH 47 FOIE ARSSLY] o HojE A B

k.

& 125 Alofo] Eo19le= MIC Ze0|Eofl HEdhe -5 )04 wH=old w4 50 pIE v

A gollof| H7pstct, 414448 NTM- CAMHB 10 mLefl, 44374 NTM2 OADC (oleic acid,
albumin, dextrose, catalase)”} 5% 71 CAMHB 10 mLoll Z+2Z+ 34713tct, 3]143t 25 g dlo] 5=
F 5 x 10° CFU/mLe] ¥tk

©® FF HENS 8-103] B 917k ole7t H =5 F o] & Alof &t

® 7t ol7E H =5 o] ¥ FRAY HEA w72 2 42 HF JEdS SoAE S0l F2 e
AR ]S A Edflo] o] Zhwellof 100 pL4 353t

@ 35S P MIC Edlol= A HId 9712 82t 5 ti7] el = vl getch.

® FgRHAA] ol 2 FF NS Wgo|= HESto] HFH ] o o7& HA

o 1= T1a

i

oL @ ot
N

@

Lok

ok

.

2) X7t HIE g2 AHR Y A0 B M2
Tk 100 uLW A o] ZE MIC Z S A 7392 theat o] FE S Fuldith o] 4
Z 4 %57H-5 x 10° CFU/mL (0.1 mLe] 2 wellol 2% & 471 1-5 x 10 CFU)°] HEE 36 mL
ol 7K el o] okg ARt ZF wellell 10 L4 3E0he HE T3S AMgohe A9 FEAS T

McFarland7} ¥ =5 9hec},
@ Y 0.5 mLZ 4.5 mLe| Bat S50l H71et 5 2 4loEth(1:10 314
@ 3074 Th= 9t 314 4 mIZ 36 mLo| Bt SF-roll A7 Fe & 2 4lof HF HEHS Therh(1:10 34
® GEgZlo g HF HEN 10 pL& ZF wellll 7ottt ofn] wellofi= 100 1Lo] GtAl| 34 Ho| Sof
Qo 1:10 34 Hch
® HF2 v MIC Edlol= &M v Q7= B2t 3 o 7] AFel = it
@ FFeufR] o FF HEHS wlgo] 2 FFoto] FFN | o o= M



6. NTM 25 244 #Ak

1) M. avium complex (MAC) Zt4=A ZA}

(1) A4 AMe HE5"

(73 HARE WHEA] AlBdof Sli= 7% ]

O 7543 MAC T SHAtollA A5 ol A ol A=A (AL o ek HA] 370 o] ol &= ujeF

Of

P S
@ 5 MAC 83 B4el 4 A2 Folw T Pl LA AL ekl 6749 o)l vop
PR B

® ool macrolide X1 & 2f0] Qli= Aol A w2|H /g2 o= fofdt MAC

@ A4 © 2 macrolide A 55 {7 §li= oA #8352 Yo7 MAC

® Macrolide X & Fofl A3t 2Rl A 2] F MAC

(=4 AAPE A== 7]
1 AR AR gk 73 Usollete 88 o ] AARE A 1ol 5 Haeith

@ Glloli} 22| A HFo= £ MAC

@ 24, 7138A 9| 244 H(bronchoalveolar lavage, BAL) 5-2] 2571 A4 A3 2 F2H MAC

(2) 28 AA7t 23t S A

@ 1A oFA

- Clarithromycin: MAC A &4 & &=tAl 4 AARRE 44 9he-ake] Aol dsd d+tAl=
clarithromycin®} azithromycin's-2] macrolide”} -f-&slet. w2kA macrolides= MAC 7H43 HAR] 14F
A2 BREh XN B3A| Qe Fhatol|A] Ee2]H MAC 52 clarithromycin MICE 7l <4 pg/mL
o] azithromycin MIC:= 7] <32 pg/mLo|tt.

@ 24 oA

- Moxifloxacin: macrolide 4 MAC £-2]5F T macrolide |25 AT A| Fol= dhrfol| A 44 ZHAF
7hZ a3t

- Linezolid: macrolide H’d MAC 215 %4= macrolide X155 At A| Z3l= SRl A g AP a5}

® 71ek oA

- Bthambutol, rifampicin, rifabutin: MIC Z¥}2} A4} ¥-g-3ho] d3hAgd-& vt

- oA oFAl 21 amikacint streptomycin ol thelid= A5 2= A9 glek 919] 5714] oFAlE] dish
A= 23 U 783k 5 (breakpoint)7H 78 = o] QIA] ot

Bl Z0] A TIEE L
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(3) ZAIH

@ AR Al a] S A i AT A)ERR) 34 H(macrodilution)o] ST, HAul 2| m] 2]
A99] 73 OADC7} 5% 718l CAMHBE ARS3IC}S Al gk Al 2| 8] -2 12B vl 5 AR5t v}
AP 59194 27w o] STt Macrolide ZHARE 913 HIX|0] 2|4 pHi= t=to] §lovt 2 Hxuf
A u]FS Ao A= pH 7.3-7.4, AR 59194 Z7d /ol pH 6.8 AARITH

@ Jete] Ae: =3t Heto] HEA T GtA WSl 2o U R 5ot Fet Jehs At A
x| n|FE A 0 & Zhaed AR ol 3P uiR|oflA] At o e e HXafA] vk Al 21 7
T A EHE TE S 9l

@ ¥ 27 AR u|Fs] A Edloli= 35-37°C2] th7]ol|lA] woFsln] 7Y Sofl Tt whek Tzt
A vho¥ thz well2] FA3Ao] BisEobd 5d ZANA iRl EA 10-14Q Atolof thA] H=sict,

(4) 21 mED BT

O = 7|5 # 139+ 2t
@ Macrolide A& 740 §l= 2EAllA E2H MAC #==7}F macrolide Z7HAJolv S Uehli= 4
=AY gt

@ o] 7+ w5 &7 9 macrolide T4 AAE AHT AL AR A3 B3 T L A A o

oA 2] EAl(mixed population) 7Fs/3S L sfjof gttt

B 1. MAC 24 ZAL efrllet T 7 1E
st A Z|AARMSE(pg/mL)

U S L&

1XF 2|
Clarithromycin®  CHX{|HHX| 0|2k M (pH 7.3—7.4) <8 16 >32
LART SRA ZH(pH 6.8) <16 32 >64

NS
Moxifloxacin OHX|HH X |D|2F&| A H(pH 7.3—7.4) <1 2 >4
Linezolid OHA|EH X0 |2 S| M (pH 7.3-7.4) <8 16 >32

A
BN HEE et Z2 AT 27 EOSH) “Macrolide S7HAE SR LIETO0| Soi6tn USE Al
AFRICE 9| 2| XS FXAESHOF 5t MAC 7t 72 B macrolide 24~ AAIE AldeiCt
"MAC 22|32| macrolide ESLHA 7L 23S rRNA SRSl SCHHO|Z clarithromycint azithromycino|
ZEXoIC), HIRE 88 1a5l0] 8F £F2| macrolideRt ZAFSICE Azithromycin® 25440| S0} X |HH
X|0|ZEAE Egoof] It S ote= 40| & 7| 201 clarithromycin€ macrolide A (class) CH
H X2 MENSITE, Azithromycin 22 Al HA|HlX| 5| AR (macrodilution) 2.2 ZAFSHT

PH 7.3-742 YN SUEA FFE 2 W9 7[&E2 HY <4 pg/mL, SUHY 8-16 pg/mL, U =
32 pg/mLO|CH,



(5) I-IEI'_I-E|

@ w3 M. avium ATCC® 700898 (AR u]eF8] &) 2] 7 M. marinum ATCC® 9272 Al ARg3E &=
0] 0)

@ Clarithromycin 3-8 %<]: pH 6.8 MIC 3|81 9= 1-4 pg/mLel™, pH 7.3-7400A41= 0.5-2 ng/
mLo|ch M. marinum ATCC® 9278 Al AR&3E 79 MIC 3-8 $1= 0.25-1 pg/mLo]ct.

@ 22} oA AR wFR A o] hsAlgt 318 #1917 AAI=lo] $let. Moxifloxacind} linezolid®] 7--
MIC 3¢ H= 212+ 0.25-2.0 pg/mL, 4-16 pg/mLoch. M, marinum ATCC® 9272 thAl ARgek 49
MIC 3¢ H¥= 25 1-4 pg/mLeltt. Moxifloxacin A=3=2]E Y814+ Pseudomonas aeruginosa
ATCC® 27853& AR 425 Q) om] MIC 3] 9= 1-8 pg/mlLo]tt,

HE 279 Aok MAC =T FFE 1590 18] B AL A1 2120] 15 o B
@4@ﬂﬂqmmw%@4ﬁww RS 90 R B ALoIA HEE A9 AW AHg 3
% st

©® 15780l 13] T HAF A ZHA0] 15 oV g 79 AR wiubet A=) S Aot

2) M. kansasii Zt5=4 AL

(1) 7|-Ak| 7-IA|-O| I_-!%

[ 73 HARS HEEA] Al8sfiof Sh= 745

@ Aol AafstiAY 271 A5l ¥hgo] Y= ¢ 2% EeE M. kansasiiol T3l 28 HARE A%
Elisy

@ AAe Azl B3l A& 371 ool vk Rl B =& ReF= A4 AARE ARt

[ AP EA o= 7]

GatA| A& Aol Z2lH M. kansasii®] 74-F- DA 0= tA| A AAPE A o=t A A

AR AR 952 79 Ugollehe Wt o) 14 HAIE ALAISY] S1) 7 makdict,

(2) 248 AAt 23t S A

@ 1A+ 2H-A: clarithromycina rifampicin.

% A5 Aul= 7l rifampicin /37 A3t of Qe

@ 24 ¢FA): amikacin, ciprofloxacin, ethambutol, isoniazid, linezolid, moxifloxacin, rifabutin,
streptomycin, trimethoprim-sulfamethoxazole.

% Rifampicin MIC )1 pg/mL ©1/39] rifampicin WAL ¢ AAFHES 3} Isoniazid, streptomycin
2 MICHH B 11381t} Rifabuting $H R3] 5 2x(protease inhibitor) S E-8-3}37 9l= HIV 7+ EAlollA]

H

ny

SHBHARR 2] ZIAH It

I_}’I_




rifampicin t41 A EA| = ARESITE

(3) #a28 AL

@ AAPE: OADC7} 5% 71l CAMHBE: o83t A|ul 2| u]af 3] 4w ? Al HiAbA F9] U4 24,
P B8 ST AR 4 ot

@ ¥ 24 35-37°CE] th7] Hx= 5-10% CO,0IA 7-1423F v grgtet. Macrolide 74 AARs H71 4

Efjofl Al wieFRtTt.
(4) Zup H=E0 By
S 7128 3 20h 0T,
H 2. M kansasi Z4~8 AAF et S LEH = 2lAsE
S Al ads LEU= 2ACmlsE(eg/mL)
1R A
Clarithromycina >16
Rifampicinb >1
Ot Ok
Amikacin >32
Ciprofloxacinc >2
Ethambutol >4
Isoniazid =
Linezolid >16
Moxifloxacin >2
Rifabutin >?
Streptomycin _d
Trimethoprim—sulfamethoxazole >2/38

“Clarithromycin, rifampicin, ethambutol3X| &7 2% X|& Alclarithromycin 1x} SN2 22 EICH 220t
rifampicin, ethambutol, isoniazid, clarithromycin@ 2 & MEXM A4X| QB A| clarithromycine 2X} 2|
2 BFEIC} Clarithromycin® azithromycin, roxithromycin 52| AH22 macrolide AZ 2| tHE 2FAM|0|Ct,
PHEHRSHS A AHME 285t U= HIV 4 B0l M rifampicin 24401 FEE 25 rifabutin 24
o2t 7hde 4= UL,

“Ciprofloxacinz} levofloxacin® MZ WA| 7FsaHKILt, moxifloxacinOll HIsH Aix| 2| 2HM0| Ho{ &I,
‘Ysoniazid@} streptomycin® UM O 2= QEFFA|OF NTMO|| TS 2 2 LA THe 7[F0] OFA[7IX|
AHE|0] UX| SACE 0] & 2|0l CHef M= E= glo] MICEH B etT),

(4) ¥z
O B0 I3 M. kansasii ATCC® 12478, M. marinum ATCC® 927, Enterococcus faecalis ATCC® 29212
@ Rifampicin®] 318 B M. kansasii ATOC® 12478 <1 pg/mL, M. marinum ATCC® 927 <0.25-1.0



wg/mlL, E. faccalis ATCC® 29212:&0.5-4.0 pg/mLo]ct.

3) M. marinum Zt3% Z At

(1) &4 Aol HgF

M. marinum HeHE ti7f 2291 73971 il Wl EASH= o 9] 57} Ao] T 3t A @o] ol A
SET} o= St A Qo] AREEE rifampicin, doxycycline, minocycline, trimethoprim-sulfamethoxazole,
clarithromycin 5l teiAl M. marinum®] MIC= 23 H ] loll R3Es1aL, A= Aol 2 4= l= g5 U
9] 7HsAd T3t efgt f252o] oh 7] wiie]] YA Q1 A AR FHE A o=tk

[ HARS WEEA] ABsfiof Sh= 745

L7 F Rt A gl Bokar vl Q1 A s Auf Shxtol| Al Kl wof] TieiAl Alsietc

(2) 244 AN BRY Y2

—

3 37
H 3. M marinum 28 ZAF 2|t = 71E
S| e LE= 2AAMSE(ug/mL)

Amikacin >32
Ciprofloxacin >2
Clarithromycin® >16
Doxycycline/minocycline >4
Ethambutol >4
Moxifloxacin >2
Rifabutin >2
Rifampin >1
Trimethoprim—sulfamethoxazole >2/38

ClarithromycinE azithromycin, roxithromycin 52| MZ& macrolide & tHE 2FM|0|C},

(3) At

@ AAL Y2 OADC7H 5% 718 CAMHBE ©]-8-3F A el 2] w] 2] 4w’

@ vl 271: 28-30C2| th7] T= 5-10% CONA 7947k vijFetet. Macrolide #+d AAR= T7] el
A Bt

(4) Zop H=E0 By

5 712 3 30] el




4) Ui 20| MLHEX] B2 L& NTM Za/g At

(1) i 73 M. terrae/nonchromogenicum, M. xenopi, M. malmoense, M. simiae5

() Z4/d AT B3 YAl M. kansasi®t 5 LG 2)

(3) A

@ FAHH2]: OADC7} 5% A7Hel CAMHBE: ©]-8-3F HAH| <] 8] A1

@ "l 2741 35-37°C9] 7] E= 5-10% CO,0lA 7-1447F vijeketth. Macrolide 734 AAR= Hi71
JElolA HFeteh M xenopi® 78-%- CAMHB HiA|ofl A 2 ZpetA] ohA| 9t 22 o] vl 2] 7} oF2] oA 91
A Q1 YK FF= 42-45°CoflA] o] & At

AN

5) B Y 20| M2 LEHHY NTM Zp’d HAL

(M3 NTM ZF

O M. haemophilum: /373 2131 ferric ammonium citrate =+ hemin®] Z &
@ M. genavense: WAV 59194 SHHOR 65 o[ HiY

®) M. ulcerans: 30°CoNA 4-65-7F vljoF

(2) 2478 BAIZHHQTH A oFA7IR] 23K A] Aok

(3) A

@ oF2I7HA] FEESFEA] G37] wiiell AAM A o] 5ol B et

@ M. haemophilum 573 AALE ek t23 &S B 5 1 3

7] HEFE ALt FEe A Bollk 8kl 6714 o] ol & FUet Al4374E NTMe| v



H 4, MEHZEE NTMe| S TE 7|E
- Z| A M s = (ug/mL)

=y =7y L
Amikacin® <16 32 >64
Cefoxitin <16 32-64 >128
Ciprofloxacin® <1 2 >4
Clarithromycin® <2 4 >8
Doxycycling <1 2—4 >8
Imipenem® <4 8-16 >32
Linezolid <8 16 >32
Meropenem <4 8-16 >32
Moxifloxacin <1 2 =>4
Trimethoprim—sulfamethoxazole <2/38 — >4/76
Tobramycin® <2 4 >8

MIC =64 ug/mLRl M abscessus £2|3= MEsHHOF Sttt IHASH 2ot >64 pg/mLel B TS
o 22 A0 &7 E35tC) 1) Amikacin MICE Mo =2 JHEE|= M abscessus MICELE =&, 2)
Amikacing X|2M|2 DHSICHH ZAMM2 A=) dig, ZsiATR0| &0l ZAE 23S o=l
“Ciprofloxacind} levofloxacin MZ 1mH| 7Hs3HK|RE 8—methoxy flouoroguinoloned| HIsH A& 2| &HM0|
Go{xIch

A MES NTMO oISt B Z8 X[=20] Clarithromycin B 22 FHEX| =Lt Clarithromycing
azithromycin, roxithromycin 52| {22 macrolide?] HE thE 2FH|0|C}.

‘Minocycline@2 | 7Hsslct

LN NS L 7|1E2 HEMQ Ok A fortuitum group, M. smegmatis group, M. mucogenicum
O MIC7} >8 pg/mLY A< MASH=S= oty O mf tiY 7|7+ 3YS EX| Re= ottt AT Auprt
MIC >8 pg/mLY A2 O3St &2 =M1t 7| E0stct 1) Imipenem MICE LEIHO 2 0] #50{AM
HEE= MCELH 5. 2) Imipenem& X|Z2MZ 0{SHCHH AALMZ A2t dig ZaiA7elof] 2ol &
MNE A8 o™ Imipenem Z1t2 meropenem = ertapenem ZIE OIES) 4 GQICH ASAES
NTMOi| CHSE 242 imipenemO| meropenemO|Lt ertapenem2Ct &=L,

MICE CHZ 2T} H| WS o AE0| 80% 0|4 AN|El= S 2 ARSI

“Tobramycin M. chelonae 2 X201 =2 0| =IC}. 0 M chelonae 222|222 MIC7t >4 pg/mLY
AR tobramycin 2= HAS MASITH ZHASH 2ot MIC >4 pg/mLY ZS THSIF 22 A1 &7
MICZHE E108tCt 1) Tobramycin MICE @Bt O 2 BHEL|= M chelonae MICELH =2, 2) Tobramycin
2 X2X=2 TSI HAZ A2 g, Zdaiti2iof =0l HAE 2FE o™, Tobramycin M,
abscessustE= M. fortuitum groupl| X|ZMZ FHEEIX| eH=Ct M abscessusOf 2|5t HEet XZ2E ¢
of tobramycin ¢! XMIX2| &40 tHei A= OF&WEX] ¢+t Xt=7} gic.

(3) BAMSH

@ B4 2): CAMEBE o] §:2 w4

@ dete] ATe: 5 wiRlof Aol ek X8 <) $AjollA] HalE A FEE MIC
B3 S 971 9190 28] o) Aehefeetor sl 9 gl

@ vjoF 27 28-30°ColA] 72417k uljeF
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© W 3 72417k THESIE. ol AABIA A7 T AL vtetel 2 o] Al 4% thx 2
o A A% 2+ oA o] Aehe TEdIT) 7 44 Hik 1 19] Urehigle,

oF 3017 F 470] SR8 SFo T 4, 4UANE FESA) kol A thA] B,
AN Aol FEIHA SEOH 444 HAE A358] thA] Ak, Clarithromycin A

v =
efgtalE 5¢ ool T3t =4 macrolide WS HE5H7] $1o) A4 w4 A5/44%E NTMO

gttt T 7|2 3 4ol ERH It

@ B4 A& NTMS 57 dhtAof| tiFE ZAdolct, of|E S M. abscessus= amikacin®ll, M.

fortuitum group, M. smegmatis group, M. mucogenicum-2 imipenem®l, M. chelonae+= tobramycin®f|
Aol B g, i Ay} o o -t A 2ol WY A5+ 5487 3 AARE A4tk

1 2 3 4 S

Al SO T
a1, ASEEY NIV Hd ot M 7= 1-5709) Y E= @ 2Z(llake)
O] AT ASHA|ZF 2felet =E0] S U AFSTICt & HEANS s o @ ©H0| & 22X 41

ZE 22 7 Yojals S¥oz WEsiof it
1E: TR A2(4+), 3A: = T 40| M 4 QU= Z2H B2 8iS(6B9} 2DE +), 5C: +
= ek 15t SEHGER +) 5D: 1+ EWE 52 £= B8 5E: 2+ BOE S5mt 3l “Fof2l kA

2 ozt 210] Hol= 4%,

R

w
+ 0
Er)
o
10
ial

X 1B: 24 &7Hmoderate) HEo| Al £ Q= Elat; < =fst 1D
AE: 3+ CHO| o MZ: ZEL 1C: 4+ X S&Tt H|=Et 29| S8 o SJ&(2AR 2EE 4+4), 4A, 5A,
2B, 4B, 4C, 3D, 4D €IS n= S0z HESICt



(5) B=ae

O A% w5 M. peregrinum ATCC® 700686. Staphylococcus aureus ATCC® 29213, P. aeruginosa
ATCC® 27853, E. faecalis ATCC® 292127} thAl A2 4= 9lct.

@ =] 172 MIC 3-8 91, 30 + 2°CollA] 397t 3E v MIC 3-8 91 3t 501 Urehi it

5, MY

od

NTM Za-d AN F=a] #50] Z|AAXsE 618 Ee

F2AMSE(eg/mL)o| 518 He

| M. peregrinum ATCC® S aureus ATCC® P, aeruginosa E. faecalis ATCC®
700686 29213 ATCC® 27853 29212
Amikacin <14 1-4 1—4 64-256
Cefoxitin 4-32 1—4 - —
Ciprofloxacin <0.12-05 0.12-0.5 0.25—1 0.25-2
Clarithromycin <0.06-0.5 0.12-0.5 -2 -2
Doxycycline 0.12—0.5 0.12-0.5 - 2—8
Imipenem 2—16 0.015-0.06 1—4 0.5-2
Linezolid 1-8 1-4 A 1-4
Meropenem” 2—16 0.03-0.12 0.25—1 2-8
Minocycline 0.12—-0.5 0.06-0.5 - 1—4
Moxifloxacin <0.06-0.25 0.015-0.12 1-8 0.06-0.5
Tobramycin 2—8 0.12—1 0.25-1 8-32
SXT° <0.25/4.8-2/38 <05/95 8/152-32/608 <05/95

“oAx == gl oSt S+t s Qs

olld| Ao M. fortuitum group, M. mucogenicum, VS AAZIRE Als MES NTMOJLA] meropenemS
MAH e 42 Eeltt

“Trimethoprim—sulfamethoxazole. MIC= o 40| CHx 21} H|w st 80% 04 AN == =2 ZAHstTt,

O

7. FEtE|

2011 1A 2RI g A olM 71t At ] HARe] A Wt AR o714l A1 ¢

NTM Z1+d AR 7 k] ol s 71 dh Al
1) Bede] 3o e

(1) B3 24: 15% glycerolo] 714 tryptic soy broth B skim milk brothol] A=32] 42 AF(aliquot)

8ol 20°C o3k, oA 02 ~60°C ofStE BERbch W Aol A7 7] s AL AMg e,

HIZBIN T 2ROl T T D
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4) mEo| Fr e

(1) 22 A= o2 AR 7k 2154 (end-point) T Ho| S 2 40R}7] 9J3) Dasich

()= ¢ 23]

() A= 5 M. peregrinum ATCC® 700686 9 M. avium ATCC® 700898

@) " NIM 344 ARE Aldlishe BE AARE 2] SE4 08 44 AR 25388 wssta
71531} 7P A3 o] W AR whs Autet vl ste] 1 344 o]ijofof 3tk whoF o] Hl91E B

5) Q& P

-NIM 23 AARE AR AAISh= 494714 2 &2 A3 S (performance)s B7Fel{oF 2},

- College of American Pathologists (CAP): Al AFY 2.2 NTM 740 A tist A=3e] HAIE Algs
3 Qlek s it AP e E dlofl A= oFA71A] NTM 23 A Atell tieh Qg ek S A3
StaL $IA] gt

- CAP 917 T 3he]of] ofohA] o= AAMI] 739 & 23] AAMITE v S A3ttt o] 3¢ ¢

NTM 51 A48 NTME 25 T3310] A8 e,
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1) Griffith DE, Aksamit T, Brown-Elliott BA, et al. An official ATS/IDSA statement: Diagnosis,
treatment, and prevention of nontuberculous mycobacterial diseases. Am J Respir Crit Care
Med 2007;175:367-416.

2) Clinical and Laboratory Standards Institute. Susceptibility Testing of Mycobacteria, Nocardiae,
and Other Aerobic Actinomycetes; Approved Standard [J 2nd Ed. CLSI Document M24-A2.
Clinical and Laboratory Standards Institute, Wayne, PA.

3) http://www .finddiagnostics.org/export/sites/default/resource-centre/find_documentation/
pdfs/mgit_manual_nov_2007.pdf

4) Ferris NP, Nordengrahn A, Hutchings GH, et al. Development and laboratory validation of a
lateral flow device for the detection of foot-and-mouth disease virus in clinical samples. J
Virol Methods 2009;155:10-7.

5) Inderlied CB. Microbiology and minimum inhibitory testing for Mycobacterium avium
complex prophylaxis. Am J Med 1997;102(5C):2-10.
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species of nontuberculous mycobacteria, determined by using a broth microdilution MIC
system. Antimicrob Agents Chemother 1992;36:1987-90.

7) Steadham JE, Stall SK, Simmank JL. Use of the BACTEC system for drug susceptibility testing
of Mycobacterium tuberculosis, M. kansasii, and M. avium complex. Diagn Microbiol Infect
Dis 1985;3:33-40.

8) Woods GL, Bergmann JS, Witebsky FG, et al. Multisite reproducibility of results obtained
by the broth microdilution method for susceptibility testing of Mycobacterium abscessus,
Mycobacterium chelonae, and Mycobacterium fortuitum.] Clin Microbiol 1999;37:1676-82.

H 4. M haemophium?| ot ClAS 2=
SHA =2 (ug) 5 mL Hixjofl 2= oAz 4 Well2] /& il S5=(ug/mL)
Amikacin 30 2 12
Ciprofloxacin 5 2 2
Clarithromycin 15 5 15
Doxycycline 30 1 6
Linezolid 30 1 6
Minocycline 30 1 6
Rifampicin 5 1
SXT 23.75-1.25 2 0.5

CF0q: SXT, trimethoprim—sulfamethoxazole
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3 25HZ 0|23t M. haemophilum Zad A}
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1. AN

Aot A HARE Sl Ui d++2] vl (agar proportion method)t -F-ASH.

1) Y98 <] 6d(6-wel)) v} S| ES ARgEITE. ZH2ke] Dol 0.5 mLo] OADCE A7ttt
2) ol 3 40| Q= AA3 A I ATE ettt Do Higto] 2AAHA 2 F OADC g0 t AT
of AE7 gk, - Dol hemin H A 8 A% F=rh 3 D2 hemin UAT= 11 A t 235
A F Atz 4= Eot

3) Ao 1587 Hxste] v A] 2 T A 0] oA/} §EFH B Sk

7 Bt & %—Er 5] 48] Middlebrook 7H10 $H4 4.5 mL-& Zz¥o] dof| 2484 4-§-50] Bk

& Wolet. o] uff WtE W HH R #o] FHA] AT Yol Aok S gtk U vt 2t
Hof| SR Tk ARS- ‘iPE}

5) HA| FPdo] T3 EF 30-60% A laminar flow7} 2= AJE3H ebd A=} ¢tof] ot 7o) oF
7t G AR Fo] 37171 S8 5 YRS St oA FuldE A =
SopAY Wigd vl Aol Yol BasiA] 159 tol ARg3ict. BE EFlo]Ex= Bt A] Hlo] Eo
7}11 A gt

Hd°ﬂ Uh 4 é EF|0|E F k= FtA FAARS A3t 35°Col|A] 48417t 5k vkl Al <

r
(]

7) HEow %}‘%0] w2 F3te] AAENA] = b Sroll £01 0.5 McFarland &5 50f BhEtt, o] A
S ThA] AR A] Ei= Bt S5l 1:100 3]4ste] 2H A 100 x4 53t
8) 28-30°CellA] 14-21 U<t ufjegteh.

A A= *;JXJ-O] = g A 0 7 BHES) Trimethoprim-sulfamethoxazoleS- v+ A4370] 80%
o} AAHH o/ 0 & Edith YtA7E = ol Feto] Shuet= A7 YA o= wHElich
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1) McBride ME, Rudolph AH, Tschen JA, et al. Diagnostic and therapeutic considerations for
cutaneous Mycobacterium haemophilum infections.Arch Dermatol 1991;127:276-7.

2) Vadney FS, Hawkins JE.Evaluation of a simple method for growing Mycobacterium
haemophilum.] Clin Microbiol 1985;22:884-5.
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