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Background: Pulmonary infection with nontuberculous
mycobacteria (NTM) is increasing in South Korea.
Since treatment strategy differs by NTM species, ac-
curate identification is necessary. In this study, using
Mycobacterium pulmonary isolates recently recovered
from a general hospital in Seoul, the prevalence of
NTM isolates was investigated.

Methods: A total of 483 Mycobacterium pulmonary
strains isolated between May and November 2018
from an 814-bed general hospital in South Korea
were analyzed. Bacterial species were identified
based on nucleotide sequences of the 16S-23S
rDNA internal transcribed spacer and the rpoB gene.
Results: From a total of 1,209 pulmonary specimens
from patients suspected to be infected with mycobac-
teria, 324 deduplicate strains were isolated, compris-
ing 90 Mycobacterium tuberculosis and 229 NTM
strains. Among the NTM isolates, 61.5% (n=144)
were Mycobacterium avium complex (MAC), including
92 M. avium and 52 Mycobacterium intracellulare,
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while 8.1% (n=19) represented Mycobacterium ab-
scessus, including 10 M. abscessus subsp. ab-
scessus and 9 M. abscessus subsp. massiliense. In
addition, 12 (5.1%) Mycobacterium lentiflavum, 12
(5.1%) Mycobacterium gordonae, 6 (2.6%) Mycobac-
terium kansasii, and 5 (2.1%) Mycobacterium fortu-
itum were identified. In addition, Mycobacterium mu-
cogenicum (n=2), Mycobacterium septicum (n=1),
Mycobacterium colombiens (n=1), Mycobacterium asi-
aticum (n=1), and Mycobacterium celatum (n=1) were
identified.

Conclusion: Among the recently recovered Mycobac-
terium pulmonary strains, more than half were identi-
fied as NTM, and MAC was the most prevalent
NTM, followed by M. abcessuss. (Ann Clin Microbiol
2019;22:71-76)
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7Zdgko] 9}, o]kl Mycobacterium abscessus, Mycobacterium
massiliense, Mycobacterium fortuitum, Mycobacterium gordo-
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A e #lAste] oAlElE A, A oFE X8 A
2 A4 el vk MTBZ NTME 74231aL, N
IEH FF AR S S NIM 752 4k
3 (nucleic acid hybridization), A|%HF 2A4¥ (mycolic acid
analysis), SHAA AtsE ARFEE AHEPCR re-
striction enzyme analysis), 2824 Afk-S 719 FA2F o
714 45 (PCR-based sequencing analysis) 52| 214 54
He o] &sto] gelsl= Zlo] PukAelel(10]. o5 F 7Hd 7t
Hslo] wIHsHA o]-85]= PCR AHEe] 71142412 168
rDNA [11], 16S-23S rDNA internally transcribed spacer (ITS)
[12], 65 kDa heat-shock protein Asp65 gene [13], RNA poly-
merase beta-subunit 7poB gene [14] -2 FAAE el 3
th. o] F 16S IDNAE ¥ 7+ 9714192 A7) w9 b
TE& A%l A 5L, hsp65 AR} rpoB AL
© AR A4S 9l 71 474G EAsllok gk ol
o] oi[15], FE7F A71AE ehFA ol BER oF 400 bp7tak
2] 16S-23S rDNA ITS G714 40| F& FAH | ¢ AHE
e} Alde] #F 4ol A AEEa e Tl Ak 2
AW o5 B el A& L 971 shl6), dlelH
wjo] 27} SHAA) ol Aol A|eke] Slrt

B dTollA s, 32k F3hE e wAlE ARl Ak i
AL AEE TH7) AAE B e A%
2| wjofgt it FEs Ak, el WEE o

stz &gl

¢ e

MATERIALS AND METHODS
1. Mycobacteria 22|H{F
20181 59ollA 119704 7147 81484 F29 Ag &
A FgEAe kAR gk E SRt wk AL o]l
ek 5l 7| ZA Al o 1,2097 Alel] Tl Clinical and Laborato-
ry Standards Institute®] 7}o]=z}elol] wle} Hajuljoks- A}
SrH17]. 7+eks], X9} 53] N-acetyl-L-cysteine-sodium

Table 1. Primers used in the study

hydroxide-1.5% NaOHZ 7}3k & FA3FsaL, 3,500 rpmoll
A 1587 A4AEES &, IAES 3% Ogawa (Union lab,
Seoul, Korea) 22A4|ulA] 3] BD Mycobacteria Growth Indicator
Tube (BD BBL, Franklin lakes, NJ, USA)oll HZslo], nljoko]
WA A 657 B 37N vhekelgiet

o} b4lol] BH1E WIS 3242] wleal i Al A2t

NaOHE 4o A1&sl3L, 2 % 1 mLE v

ZERHol| Yol YAlEesldcl. #A-FS phosphate buffered

saline & 2 23] AXslaL, A4liEelste] =83k X Eell DNA

extraction buffer (Kogen biotech, Seoul, Korea)E 100 L 47}

slod 2087+ #QLt. 13,500 rpmellA] 5E7F A Ealslo] oo
AFINE —20°ColA BERAISI.

3. PCR ¥ 7MY ZHA

B ATl ALt Zebolw= Table 1o 7|&slsich
16S-23S rDNA ITS& ITS—F_ITS-1395—14159]' ITS-R 1rl-81-62
Zejom & Agslo] SH3IQIeh F 20 Lo BEEHoll =
2 #L9 ¥ DNA, 7+ 2 L9 A 32 Zefo|wo} T/
2l AccuPower PCR premix (Bioneer, Daejon, Korea)7} 3+l
E5 slo] 97°CellA] 287} predenaturation ¥ % 303]2] 97°C
denaturation 1022, 63°C annealing 153, 72°C elongation 303
%, 72°Col| A 527k #|% elongation s}t 1%2] ol7fZ 24
o] M7|gd-gste] FHHES] Aol=E &RlEa MG PCR
product purification SV (MGmed, Seoul, Korea)Z 7 All&}o]
ITSF mrs-1395-1415  Zglo|wz  o7]4ede AR
16S-23S rDNA ITS 4S8 53l M abscessusZ &21% 739
rpoB_MABS_F2728-2748%} rpoB_MABS_R3078-3056 Zz}o]
HE Agste] 919k FUst =4 1l e Z PCReISItH
rpoB MABS F2728-2748 Zelo|wZ rpoB §A7F UHe| of
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16S tDNA, 23S rDNA A= <F 450 bpe] 165-23S rDNA
ITS 471492 WHE- dlolefulo] 29} v] s}t viE- o]
wlo] A= species”} 4% mycobacterial genome®] 16S-23S

Primer Sequence (5’-3") Target gene Location Tm (°C)
ITS-F r1rs-1395-1415 CCCGTCACGTCATGAAAGTC rrs 1395-1415 60.5
ITS-R 1rl-81-62 GAGGCWTATCGCAGCCTCC rrl 81-62 61.6
rpoB_ MABS F2728-2748 GACATCATCCTGAACACCCAC rpoB 2728-2748 61.3
rpoB. MABS R3078-3056 CAGCTTCAGGATGTACATGTAAC rpoB 3078-3056 61.1




tDNA ITS %3714 94-& v]=29] National Center for Biotechnology
Information (NCBI)oll4] -#-°33}+= Prokaryotic RefSeq Genome
databaseol|#] FZ3}to] AZsl o, & 34%-2] Mycobacterium
speciesE QIS = =5 slqick A Ze] oF 450 bp T 7
7N wke] nucleic acid “gol8E Kol A4 59 ¥Eoz 2l
A8} S(nucleic acid identity >98.5%) &}3lt}. o] AL &
3 FZEo] FAHEA AU non-restricted nucleotide collection
databasel| Al Mycobacterium spp.Z 53% 735 Mycobacterium
spp.&= Bl M abscessus®] 735, Mycobacterium ab-
scessus subsp. abscessus, Mycobacterium abscessus subsp. bol-
letii B} Mycobacterium abscessus subsp. massiliense®] 1TS 37|
Adde] FLste] olFE FEshe 7ol wbssRE(18),
rpoB AR Rl d7|-d <F 200 bpE ZAAI, M. ab-
scessus 37V oF52] rpoB FAA A7NAEE EsIEE AR}
g dlofelulo] 2ot vlarste] 454 =99.5% e 7|Eo®
A

RESULTS
1. H{Y¥ 2N #F = MTBZ} NTM

TNl A 717 T A M FAAE QElE F 1,209
Ak ul 7| BAAP R AR Z 324 (26.8%) HAANA v]FE
mycobacteria -5 EElstgAr}. vkl e wiekel Fjetell
A FE3 F Al dielio] 165-23S rDNA 1TSS 7142
BAE AR Al AA|9] 1730 sidsls F527.8%, 90/324)
7} MTBQL, 2/301] alldsli= F3(72.2%, 229/324)7F NTM.S.
2 FlE|gle},

2. NTM 73 &%

NTMO.Z #el= 2294 Z, ZHH61.5%, n=144)0] MACe|
&3l dEo 2 glE|9lom I 5 <F 2/3 (92/144, 63.9%)
= M. avium, 1/3 (n=52, 36.1%)% M. intracellulareZ. ER3 %]
o} 292, 1991(8.1%)7F M. abscessus® SR1EQ T, 1 &
ARt (n=10) M. abscessus subsp. abscessus, VWA AHHn=9)
& M. abscessus subsp. massilienseZ Z1=| A}k T3t Myco-
bacterium lentiflavum 129(5.1%), Mycobacterium gordonae 12
all(5.1%), M. kansasii 691(2.6%) B M. fortuitum 591(2.1%)7}
shol=)gict, AHPH o2 Mycobacterium yongonense (n=2),
Mycobacterium mucogenicum (n=2), Mycobacterium septicum
(n=1), Mycobacterium colombiens (n=1), Mycobacterium asiat-
icum (n=1), Mycobacterium celatum (n=1), Mycobacterium chi-
maera (n=1)7} ERIEP 1 Y= 27d|l+= +5& SRS F
Sl Mycobacterium spp.©13EHTable 2).

Young Sun Joo, et al, : NTM Prevalence 73

Table 2. Mycobacterial isolates identified in this study

Species Number of strain (proportion)

Total 324
90 (27.8%)
234 (72.2%)
144 (61.5%)
92 (63.9% of MAC)
52 (36.1% of MAC)
19 (8.1%)
10 (52.6% of M. abscessus)
9 (47.4% of M. abscessus)

M. tuberculosis
Non-tuberculosis Mycobacteria
M. avium complex
M. avium
M. intracellulare
M. abscessus
subsp. abscessus
subsp. massiliense

M. lentiflavum 12 (5.1%)
M. gordonae 12 (5.1%)
M. kansasii 6 (2.6%)
M. fortuitum 5 (2.1%)
M. yongonense 2 (0.9%)
M. mucogenicum 2 (0.9%)
M. septicum 1 (0.4%)
M. colombiens 1 (0.4%)
M. asiaticum 1 (0.4%)
M. celatum 1 (0.4%)
M. chimaera 1 (0.4%)

Mycobacterium spp. 27 (11.5%)

DISCUSSION

A e S 3kl ek Al el
A4S Sl 94, AAeNA MTBSE NTMeo] 1 : 259 Hl&&
Belgs golsl9lar, 16S-23S DNA ITS ¥4 ¥ M ab-
& poB S EA sk 2219 NTM 35 &
g daelEE o83t 70%71eke] NTMe| MAC % M. ab-
scessusell &H& &eilet. 0L #E 71t +3E
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AR WEelunr g B4R Sl AAE dtske
Ak}t & = gleke AL o, jellA s 3k
gk 2419 A Atz 7|E] A Aute] 53}
dugele HElEs I + ek
2009158 20163744 ¢-2lutetellA] 9l NTM &
220094 109+ W& 9.4%0llA vid Z7kslo] 2016W0ll= 10
R R 36 1oR ksl KAzl lei19]. MTBS
NTME] 2] H]&2 Tl = 2|93 2ol & 1% = gL
=4, 200195E] 2011744 1017 A& 24 3% JE27)2
of|A] A AT TEF7IZEA A A EA AT ol w2
1, 20010l 67% : 43%°]|%¥ MTBS} NTM2] B]E-o] 20051
ol] 48% : 52%% GAE| 3, 20110ll= 30% : 70%ZE NTM
of] &gt 3&7] Zedo] MTBel 23t 337 #AdE A =&
Al = odgol FRIEAH20]. 73 419 33 S 57]3kol|
A AAIgE dtoll A=, 201140l 75% : 25%°1¥ MTBS} NTM
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o] mlgo] 201301 62% : 38%7} ko, ul&2] AL ofF
=R1E]A] ofusll o), NTME] HlFo] FAF FokAl= F<
I3k vl gleh21]. & dFtellAl= MTBSE NTME] H]Eo]
31.1% : 68.9%% 2alElo] 201119 A&x|oje] BAAz}e}
th2A] ohy3gto] 1= gt MTBell €J3k Z#lof] H]3 NTM
ol oJgk #lAgke] nlgo] FoMAL e F& vI=(22], A
tH23], Z724] B GRS Z33E FobAloH2519} nlszsAl
Zhe) a1 Qick

FZ Al FellA E571REe €7l NIM F
MACe] 7Va &, o] & M. intracellulare?} M. aviumX.ch
HIE7E o 52 21oE Has|grhsg]. £ ATl %E NTM
2 gelg 29/l #5F F, It sidshs FH61.5%)7F
MACOZ $e15Igle). Tk, o159 W3ish e M. avium
o] M. intracellulare 2} 2F 1.84l] T] Ro] Halxl= ok4S H
ek A1 4 32; o 2713ke] 241 Kol whEW M. avium
I} M. intracellulare®] H2] B]E-2 200110l 30% : 70%AE
Z0] 2015\d0lE= 54% : 46%2 HFckar sl [26], H A
Ao} |1 S ool Aoz A7k Tl -
A2 23k 3§77 7] DT E M abscessus subsp. ab-
scessus7h A HE Z1 B A ohvE) 2] v HatellA
= v 9 eH8,27]. ©IRE, M. abscessus subsp. abscessus®]
HERlEE I7RE 2 Hol7t Qlof, 22 4 eavet T
oll 11t 55084 TR WA= M abcessus?7t NTM %
A 387 A9 1730 Fubsto] M. intracellulare REFE 1.5
] 71k Wi s A AEse Aoz Bay u) Jrk28]. M. ab-
scessus2) subsp.Z} Bl &S M. abscessus subsp. abscessus} M.
abscessus subsp. massiliense®] EQsto], 2017\l WEE =
W 7HA] Zzkel dx)ekel29]. v Tt QR4 EalA whA
e AlR BRu%Y U= M kansasii [9]+, o] AFOlA =
NTIM F 2%% A XAsHA] Fohe 2oz Q1w of=
2010038 Sl Barel dAjske ZAFACH30]. TlEol, M. len-
tiflavum, M. gordonae’s I3 3Vl w+9] 7%, &l Hl
& ApAlell gk o] & Fofslr| ok AR 7hedat AnE 75
QA sl IS & et gick

NTMO.Z QIgh sl Aghe 7 AlAH o2 F43 7} FAIE
Holx glom 5 X g4lzko] wlg- th27] wljifol whE
B3 #F SRl Hesit) B A5 B3l A3k 9l
T % MTBell v|zl] NTM9] 2] H]&o] Frhe AL Eelst
3L, NIM 755 B3] 158 e daelss Mdst
o #E& ISl NIME FAske 759 vlEd 5%
gF Aol A AAZE 2] ZHA| AFet Z Apol7t glo] wist
o] &7} wig- wEA & o5 Ao ® setE, Ao R
el 287t 53] FEol A WAL Y= M absecuss
subsp. abscessus$t NTM 2] #A3Ee] &1 912l MAC

9] I o} F M. avium subsp. avium®) subsp. intracellulare.
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1249(3.6%), Mycobacterium fortuitum 6)(1.8%) B Mycobacterium kansasii 691(1.8%)7} &=}, o]uloll, Mycobacterium
yongonense, Mycobacterium mucogenicum, Mycobacterium septicum, Mycobacterium colombiens, Mycobacterium asiaticum,
Mycobacterium celatum =] Mycobacterium chimaera TF7F 1291 EelE] 9t

ZAE: NTMol| 23t #1783k 4kt 29 F 2322 1 v|Eo] FokAAL §lo] NTM e8] #53 welil el gk A<
2 Delel A7 Dast, 53] AFAWAd g X 5ol oSS Z+ M. abscessus subsp. abscessus®] H-2]-Eo] 5%0]|
Saksl= vl olol] ik X% o] 9=t [Ann Clin Microbiol 2019:22:71-76]
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