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Mycobacterium lentiflavum DB FEPIERAACHIZ RIS

B9 HHt5E

YA R ik fIE
Wk

FH OMA CHEEME

& : (BRY) Mycobacterium lentiflavum DWHPNHEERFIEREHL2ICL, EALCHFAET 5 RIET
REMET 5, (BB L HiE) WEBBE16% L) 58 SN7: 168% BV THEBRD 165 iDNA (1471
bp). ITS (282bp), rpoBRIETF (306bp), 3 & U hsp6s BIET (401 bp) DEERT 2L, &#H
BB 2 ERFIOS MM L H~72, (R L EE) 168 DNA, ITS, rpoB#{ZF &4 T2HEAD
ﬁ&mﬂ&hmﬁﬁﬁ%?u3ﬁﬁmﬁ%mﬂﬁ#%b6nm4ﬁﬁ%ﬁA%bﬁtﬂﬁ
(multilocus sequence typing, MLST) = & 0, Bt3 16 Witkix 3 DORBIZTFH, §%b b, MLST2 (12 ¥,
MLST3 (3 #k), MLST4 (1) IS8 Sh, MLST2 B 2 BIEFR TH o 7z, BIZTFH L EHR

ZE OMICIIERIEZED Lo 7

% —1J — X : Mycobacterium lentifiavum, YaZEEF|R), B{ZF%), Multilocus sequence typing, 16S IDNA,

168-23S ITS, rpoBRIET, hsp65BInT

2 C®I

Moycobacterium lentiflavum i Springer 5 (1996 %) 2 &
Db b OEHMERR LR ECHERRRE, O SRE SN
72, ThIciitarly I BEEETH L £OK,
AEIC LB Y EEYD, PEERE T ORI
#HRLM L ) HROTHRE S, HRERBOAD
AL LTREZCBIBBRREDHAONTVD, ZDF
B (TR IMERIZH ), BREKEHE Y X 7 AN
REDN—D L EZOLNTWVAY, bAETYH, FFRLY
XD ABEICLABERKERED LEAFHRESN
7o AEIZEALFHHRPHBEOBEZTF 70 -T2V
HFECRRAERETHY, TOHEDHITIT16S
DNA % ¥ DR EFIOFATHLETH D"

AEBICHT 20 FRIZENBIRERD O, M. lenti-
flavum 1= 4% 165 rDNA & 165—238 ITS (internal transcribed
spacer) DIREMFICHEALER (sequevar, sqv.) DH 5%
SEABHLNTVEY, LAzdoT, Mlentiflavum D
SHBETFERICBIIEENEREHLCPIITHIL

T, FOREGEFRNSMEXTEELY, FEOREETFR
LERNEE - SRt OBERORHICFS TS
LbOLBbhE, #ZTAHETIK, bHEOMKBEER
%164 X b 5B S iz M. lentiflavum @ 16S IDNA, ITS,
rpoBBIEF, hsp6SBIETFORBAERL L FICENMIS
FETAEBEFRIIOVTRE L. 28, THEOKE
o ICHBEEMBREICOVWTIEGE, FE~EHE
B TH b,

HHEHE

HAR  DPEOMKEEF16LDOEE, O T HS
N, 16S iDNA DIEEEFIIZ X Y M.lentiflavum & R E &
niz16@wkE R L7,

DNAHH - PCR: /NI L REFRHO 1BEH LD
ISOPLANT (HA Y — V) THHER LA DNA Ing%
PCR USRI L 7z PCR [t i3 Takara Ex Taq (¥ /1 5
NA ) ZAWT, 94T 308 (denaturation), 55T 30
# (annealing), 72°C 14" (extension) %3544 7 V7o
720 16S IDNADIZIZEE (#1500 bp) DEEETIFHF

VA TR, (B RRUERRAT v £ YRR
v & —, ST ATEE A B LRI & R R v S —
BRHERFRE L > ¥ —, ‘L BRRRRREES

EEE SRR, METERREMRERN, T650-0046 SHE
BRPFThRXEETET4-6
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i 7zw, Filo2lo7s 1 =—ty b %2IWT
PCR WIWiRE 2 #4472 1010, #5542 —+ v I 1.5 -GAG
AGT TTG ATC CTG GCT CAG (9-30; E.coli ® 16S tDNA
AL L2, LRI, 5'-TGC ACA CAG GCC
ACA AGG GA (1046-1027), 73 {1 v—t v 2.5
-TTG TCG CGT TGT TCG TGA AA (590-609), 5 -AAG
GAG GTG ATC CAG CCG CA (1542-1523), 168-238
ITS BUR 2 R OKRIWIZIZ, 16S (DNA D 3" K Ui 85> % ki
f)& L 72 ITSI (5'-GAT TGG GAC GAA GTC GTA AC)
L 23S IDNA D 5" KUl or 2 Bimy & L 722 1TS2 (5'-AGC
CTC CCA CGT CCT TCA TC) %I\ 72'%. rpoB Bt{L |-
(348 bp) X KimH DI LTI {w—+t v [ (MF,
5'-CGA CCA CTT CGG CAA CCG: MR, 5’ -TCG ATC
GGG CAC ATC CGG) % HIV>THIW L 7219 hspos #t 1z
F (441 bp) OHIEIIL, Telenti 5D TS5 4w —+t v b
(TB11, 5’ -ACC AAC GAT GGT GTG TCC AT:; TB12, 5’
-CTT GTC GAA CCG CAT ACCCT) % Hv 721,

EEBCTURNT - BIZ TR S  PCREWE A V7
J & (SUPREC-02, # h 7 /84 4) THRLYIL Y
Y= RBV. ¥4V 7 Py —2 T2 R,
BigDye Terminator Ready Reaction Cycle Sequencing ¥
b (Applied Biosystems Japan) % F\v>C, ABI 310 Genetic
Analyzer (Applied Biosystems Japan) T1T - 72, 3&FLBCLY
DREIXT T4 —EBHEBRL ZOEEFBRES, T
2% 16S IDNA (1471 bp), ITSZ%K (282 bp), rpoB&
f=F (306 bp), hsp6SEIZF (401bp) X H & L7
Iho4HBOEERYICETE, KR 16EkT &in
FHE (multilocus sequence typing, MLST) (Z53¥ L 7=

FEHEZHRE | Middlebrook 7HY #EAASE % Bl v /-
MEBARREIC X % BrothMIC NTM (BEREE T %)
VT, 9 A (Table 3 BH) DR 128k (MLST2
(9 %), MLST3 (2#), MLST4 (1%¥k)) 1239 % &/
REMIEE (MIC) ZRO7, HRALLROUVICEER
HERF Y POFERBEIC LA ol Thbb, /I
W TRELZ4EBUANOF G F a0 = —%
Middlebrook 7TH9 5 #1 % IV CTEE KA (37C+1TC) 12
T McFarland No. 1 (SIS 3B FTHEEL:. Bon-HE
# % McFarland 0.5 (CHHS T AEBEICHEL, #AELL:
W 110 pl % 11 mi DEE AL KIS Z A RBEIE L T
BEmE L, FREREEI 707 L — MITI00 ul
Fomik, BEL/l, v 4707/ L—+2 7L —b—
VTEELZDDL, BHEHRIIVILBEEAR 37C+
1C) WTHEELL. HETHHCABRNIIAZEOER
FEHROONZVERNERRE 2 #AE IS0 5 MIC
EL7

HWERNT 7ty ¥ a v ES  AFRICTELNT:,
16S rDNA sqv.I, sqv.Ill, ITS sqv.Ib, rpoBsqv.1l, hsp65

Hith #5834 #5 S 3 20084 5 J

squll, MO ERFIIDDBIDT 2 €y ¥ a v H'r
AB362380 7% 5 AB362385 TE# L 720

% S

(1) SEIEREAN M7

168 rDNA : M. lentiflavum 0> 16S tDNA (3 %76 5 3 72
ORERG A ENTE DY, FORERS O X
PORR I O BRI 1S M T & T B il E
(500 bp) &0 b, HPIH> (900 bp LAKE) (2% < B D
RTWA (Table 1), L7zA%>T, AR 16S rDNA DI
JERCHIM RS 1212 16S IDNA DIZIZ 4 52 % p RIZHEE
(TR TS TR DA /A Y

ik 16 KMk 9 B UN-107 % % Bz < 154k 16S rDNA
Bi JE BB X, M. lentiflavum ATCC 519857 Sk (7 7
Xy va s X80769) & 100% B L, sqv. 11250 %
X 17 (Table 1)o UN-107 bk i& ATCC 51988 #k & 100%
—H L, sqv. IIZ5HBiS N7z (Table 1), UN-107THREE
DABDPEER 15 ¥k & DIEIERCHIAETE L, Springer H DM
WM REBTH 51421 bpT1399.4% (8 EHEDE L),
48] D FFHT HEIR 1471 bp T1399.5% (8 EHEDEV) TH
o720 ATCC 51986 Bk DIEBFIRITH 5 sqv. NIZE T
AHEiMRIZ, RS hidolz,

16S—23S ITS #IRK © M. lentiflavum {23345 % 165-23S ITS
DENERIZ, T4 XABZETOFREEREOEKRELE L
TILHE A &S 77 B 3 7z M. lentiflavum HL1 ¥R IZ 2\ TH
HERTwaY, Sabhvbh oz L hif, UN107
BRIZBOT66 HEHDIERICTHBASKIH-LER
HaH LN (Table 1), TDMOBA 15 TIZ, HLI B
DITS L 100% —FH L 7z T 5158 & HL Bk D 16S
rDNA BC5 & M. lentiflavum O I #e bk & 100% —F L Tw»
BH, ITSERTIEN6SD—HIZLEEF-Twd, —
77, UN-107BRiZZEHERR D 16S IDNA L (X 8 3G DE V%
BOLH, ITSTIE 1 BEEFAOADENTH D, ME,
ITSOEREHEEIZ16S IDNAIZHRTHEWI L H 5168
IDNABRFND—FHT B L D%, ITSIZE Y S HICHRIC
TEEN S, 16S IDNADIERRFIAHEKE —FT 5
HLI#R D ITSIE RISk L KA R 2B LD
5, 16SIDNATHRIZHE X h 5 UN-107THRTi, #
DITSHELIZKRESRLZOTRR 2 WHhETFRENT:
B, PRI TAERTH -7

rpoBBIZF, hsp65:BIEZF : 168 IDNA, ITSIZBWT
BEOBERNEIHEAIAT LI LD L, M
lentiflavum O rpoBBIZF, hsp6SBIEFICBVWTHRL
LEERFVBOFEENFRENS, LALLDS, BiE
FTILBEFF— 7 R— R LIZBGF SN TV HIEEAT
i3 rpoB BIZF, hsp6SBInF & bIZ, BEKRTH S CIP
105465\ T 57— DATH Y™, FOHEHIZH




MLST of M. lentiflavum/T.Iwamoto et al.

THEMEIVELRER TRV,

ERFRICE D, rpoB B & U hsp65S i BRIZTFI2BVT D
R Z2BERFBIDOFIEHNTER SN (Table 1)o rpoB
BIZTFTIX, UN-107 % B < 15 BRATH i Bk & 100% — 3K
L2AYUN-107BR Tia e bk & 6 MR & DRI 2R L
7z (squ.l)e — 7% hsp6S iz T, 16 MikkIL3
DOWERFIBICHBEMEN L, Thbb, ks
100% —3 L 7= 3 Bk (sqv.I; AS-4, UN-122, KKC-4), 13
B R G %128 (sqv.ll; UN-106, 127, 139, AS-10, MA-1,
KKC1-3,5-8), 93#&R%2 1 # (sqv.lll; UN-107) T
&7 (Table 1),

BHRo—H REERVI AL 7 RO RHRAE
FRIBATICED IR E R 5 TR 2T O 22 d DM
EFRNMEICBCT, HBo—7 2 2RI LK
B O (MLST) XEH TH 2. bHEOEBKK
&2 & 57 M S N7z M. lentiflavum 16 %% 16S rDNA, ITS,
rpoBBIZF, hsp6SBIZTF D 4 HBENRICETE1T-
TR, Table 21ZR" ¥ & 912, FHIEELETIH AT16S
tDNA (I) —ITS (II) —rpoB gene (1) —hsp65 gene (II) O b
DB R2KE D2 M. lentifiavum B HERR D B{mF 7 1-
I-1-1% MLSTL, I-II-1-11% MLST2i- 78§ 5 &,
MLST1 & MLST213 16S rDNA & rpoB &1z T DIEH ALY
A—F L, ITSOHFE % 1392.6%, hsp65 &1z T Tl
99.8% (401bpH 1 IEEDE V) THoize EHII, Z0

419

o> @ {s % & LT, I-11-1-1 (MLST3, 3%), HI-
Ib-11-111 (MLST4, 1) 2588 & M 7zo M.lentiflavum
Kbk BIZTFHTH D MLSTHIRIN S e o 720

(2) S SRR AR

LA 126D 513 S/ 3 DDOBIE TR (MLST2, 3,
4) EHANKZYEE OHIMPEIZ DOV T A D E, Table 312
BT EIIKREERIZE D MICIEIZE L DIELD EZRT
LOD, BE AL KR L OMIZIX —EDHBIZ
BN h ol AR 128X TT, clarithromycin
B & U levofloxacin ® MIC i IZ lLBHIEVWHZ /AL TH
D, M.lentiflavum \Zxt§ B AT EAWITEE N D,

= %

Springer 5" 1 S MM BUEMIIRATIC & D BB L L CTaC
i L 7= M.lentiffavum ® 3 L7 7 L ¥ A¥ (ATCC 519857,
51986, 51988) #%, 3FED R 7 5 16S IDNAG LA H B
(sqv. I, I, ) #F T A L xW|E LA EOH,
Niobe 5213, #HEHEMRETFEI LIz XBFOMB
X D ABES N HL 1 #kA%, AREEHELR ATCC 519857 &
[[— 16S IDNAEEENZ L 2b DD, ZDITSEHE
BFNIIHERE KECRERDILEREL TV 5. 168
DNAB L ITS TOHE D S, M.lentiflavum (2 (X LD
BEFEBICBVWTHLHENEROFENREENS
A, CNETIZZORRRICHET2HEIZEATY

Table 1 M. lentiflavum sequevar in 16S rDNA, ITS, rpoB gene, and hsp 65 gene

Similarity to

Gene Sequevar Nucleotide positions and sequence variants® type strain (%) Reference
~ =) o o o~ =) a by 2 =
s & X ES & & =] e = =
16S tDNA® I G C C C G G G C G C 100 1)
II G C C C G G G C C G 99.9 1)
II T T T T A A A T G C 99.4 1)
0 o - 0 © I © &
< X 2 IS & b S S
165-23SITS 1 G T TT G-T ATT TTGTGGTGAT CCAT-ATAT T- 100 12)
Ib G T TT G-T ATT TTGTGGTGAT CCAT-ATAT TT 99.6 Present
I A C C- GAC GAC CTCGGGCTGC TCGTCAAAA T- 92.6 12)
(o] o N (=) o o0
E £ =z 2 &8 &
rpoB gene? I A T G G A T 100 18)
I G G C C G C 98.0 Present
g 3 B & & g B & B &
hsp65gemne 1 G C€ C T C T C C C G 100 13)
II G C C T C T C A C G 99.8 Present
m A T T C G G T C T A 97.8 Present

“The positions indicated are corresponding to nucleotide sequence accession number X80769 for 16S rDNA, no. AF318174 for ITS,

and reference 18) for rpoB and hsp 65 gene
bUN-107 was classified as sqv. III and other 15 strains were as sqv.I
“UN-107 was classified as sqv. Ib and other 15 strains were as sqv. IL.
9UN-107 was classified as sqv. II and other 15 strains were as sqv. I.

“UN-122, AS-4, and KKC-4 were classified as sqv. I. UN-107 was classified as sqv. II1. Other 12 strains were classified as sqv. II.



4E, bHAEOMEKEREEI6E» LTSN
? 16S IDNA, ITS, rpoBBIEZF, hsp65BIZFDIEER
Pl L7k A, 16SDNA, ITS, B & U rpoBik
FZFTRENRZFN2EBEOEERYIEA, 72, hspbs
BIEFTIEIFEEOEERTIEIED ON (Table 1),
AEREMAAEGDELBEITICL Y, MLST2 (12%),
MLST3 (3 #k), MLST4 (1%) D3 2D&EFRIZH
XN/ (Table2)o SHEIDKREFTDRY TIZ, bAEIC
BUAETEBIZFRIIMLST2 LB S h 5,

MLST2 8 & " MLST3 i, MRz LA,
XREL DSBS N7 HLIBR L 16S IDNA, ITSDIEX

420 #idk #83% 55 20084E 5 A
Table 2 Multilocus sequence typing of M. lentiflavum
: . Sequevar
M. lentifiavum strains 16SDNA TS 0B hep6s | Seduencetype
ATCCS1985"/CIP 105465" 1 I I I MLSTI
ATCC 51986 1 NA NA NA NA
ATCC 51988 11 NA NA NA NA
HLI I I NA NA NA
UN-106 I 1 1 I MLST2
UN-127 [ 1l | Il MLST2
UN-139 1 i I II MLST2
AS-10 I 11 I Il MLST2
MA-1 | 11 I II MLST2
KKC-1 1 11 | I MLST2
KKC-2 I II I 11 MLST2
KKC-3 | 11 I 1I MLST2
KKC-5 I II I I MLST2
KKC-6 I 11 I I MLST2
KKC-7 1 11 1 11 MLST2
KKC-8 1 11 | II MLST2
UN-122 | 11 | 1 MLST3
AS-4 1 11 1 I MLST3
KKC-4 I 11 1 I MLST3
UN-107 111 Ib 11 111 MLST4
NA, Sequence data are not available from public database
Table 3 Drug susceptibility testing
. MIC (ug/ml)

Strain MIST  “sm EB KM  INH  RFP  LVFX CAM  TH AMK
UN-106 2 2 8 1 2 2 0.25 0.06 4 2
AS-10 2 1 128 2 32 0.5 0.25 0.125 16 2
KKC-1 2 0.5 4 1 1 0.5 0.125 0.03 2 1
KKC-2 2 4 8 0.25 1 0.25 0.5 0.06 1 2
KKC-3 2 2 4 0.5 1 0.25 0.5 0.03 0.5 2
KKC-5 2 1 4 2 1 0.25 0.25 0.03 0.5 1
KKC-6 2 1 2 2 1 0.06 0.125 0.03 0.5 1
KKC-7 2 1 64 0.5 1 0.125 0.125 0.03 8 1
KKC-8 2 4 8 2 1 0.5 0.5 0.06 2 2
UN-122 3 4 4 0.25 0.5 0.25 0.5 0.06 1 4
KKC-4 3 1 4 0.5 2 0.25 0.25 0.03 1 0.5
UN-107 4 2 128 2 32 0.25 0.25 0.125 16 1

*streptomycin (SM), ethambutol (EB), kanamycin (KM), isoniazid (INH), rifampicin (RFP), levofloxacin (LVFX),
clarithromycin (CAM), ethionamide (TH), amikacin (AMK)
2V, BFHB—FL, D% A TD M.lentiflavum\s 75 ¥ VT

LENIIFEL TV 2 8EZFRTHEEZEZLN T
5% INOHORITET S EPRD 16S IDNAE KX
ATCC 51985T MR L ELII—BTHIZd A b 6T,
ITSERTOMREARNE LD TEY: (92.6%) &\ B
BT H, i, EEKRDI16S DNA L ORI TEED
EWAERD H N7z UN-107 8 (MLST4) T, ITS #His
OHEBIZVIERBADOATH 72, CHHDOKERIZ, B
HDI16SIDNA L ITSL DERBEDOMRELIZRE T
B, FOERFEEOREVEVIZZ, FENEEUND
MoPNDERPHELTVEILERBTEHDOTHY
BRIV
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Springer 54X, M. lentiflavum @ ¥ W 8% & L 7z ATCC
S198STER IS B HEMERI AR AR LA & 0l S, DR
MEELED TS A, FF I American Type Culture
Collection {2 fRFF E 72 ATCC 51986 ¥, ATCC 51987 bk,
ATCC 51988 Bk & 1X ULb & L TE DML 18 Bz b ik
POBREMIS, HEVEHRINLANTLBA S
BLUGBESNAWENERELZVLDOTHA I Libx
TWwd, Tortoli 512 AL PO ARY 7 4 THMHNDT
&, BEME DS OKFORNGIO S B ERRM % 35 %A
HEINLZOEIHIRETHo eV, F 7,
Tsitko H'HIRE KBRS A F b4 A7 1 VLD
SO HERR & BRI RERR & DL T, BRI ER 5 Bk
14 8kid ATCC 51988 #: & [l -~ @ 16S rDNA Hi #: /e 51| %
RLZDIZH LT, WENERDDH S & Bbh b HKD
BEMR TiX 6 ¥k T X TAATCC 519857k & [l - @ 16S
DNABERT#RLAEVI, ShalbhbhdaftiR L
ol6WtRIE, FWREICE D ZOMEB L oMY AR
b0 THY, BH 168K 15¥kAT ATCC 519857 £k
L R—® 16S IDNAEERLFI 2R L7z, Zh o DFERIE,
M. lentiflavum DBIZFHROENIZE B PAOKEMED
EBEWERETLLDOTHA 9, 5, BIRTBENKE - RE
SR TCOBZFRINCET 27—y ¥ EREND L
T, TOBRKHESR - BIFREL &L OBEEH B
s Nl N - EE R (9

16S rDNA DBl #7500 bp (I MBHE O BEHER E 2B\
THBTIEH DD, M.lentifiavum D 16S rDNA sqv. 1 &£ 11
EXHTHIEETER V. D7D, RED16S iDNA
AR % b 51213, 16S (DNADIRIZEREZ i
CLBWHALETH S, 72, 165 IDNA sqv. 1IZITS
IS WHENIGEEINE I EBHMONTWVED, E5IT,
SEbNbNAIT o7 16RDBRKR T HERRIC & 2 AT H
Bh 5, rpoBBIET L hsp6SBIZFICBWTHRLZBHE
ERFBOGEEVPEL 2 Lol ThHEDI END,
SEETTRE L4 58 (16S IDNAZ R, ITSER,
rpoB BIE T8 EEY), hsp6sBEIZFEHTET) ZFHL
1 BEFRISEIZ, M. lentiflavum DIZFERIFRE R HIR
WS OEYE, »HVIBERNERERZFRIEOH
B EOMEICLE->TERTHLEEDN S, T,
Fl—@EENTORLR ZEERYEICHET 2 HROER
i3, SHBERESHFESNLBEFIU—TICXBKED
ARERIEEOEEE* BOL I XA TEELRMRALRST
HAo0
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Original Article

INTRASPECIES DIVERGENCE OF 168 rDNA, ITS, rpoB GENE AND hsp65 GENE
SEQUENCE FOR MYCOBACTERIUM LENTIFLAVUM

'"Tomotada IWNAMOTO, Kazue NAKANAGA, ?Norihisa ISHII, *Shiomi YOSHIDA,
and *Hajime SAITO

Abstract [Objective] To clarify the genetic microhetero-
geneity of Mycobacterium lentiflavum and identify the pre-
dominant genotype.

[Materials and Methods] Clinical isolates of M. lentiflavum
used in this study were obtained from sixteen patients of lung
diseases. In order to assess their intraspecies variability, four
gene fragments, from the 16S rDNA (1471 bp), 16S-23S ITS
(282 bp), rpoB (306 bp), and hsp 65 (401 bp), were sequenced.

[Results] Intraspecies variabilities were found in all of the
four targeting fragments. As multilocus sequence typing with
these four targets, 16 clinical isolates were divided into 3
genotypes, i.e., MLST2, MLST3, and MLST4. Among them,
MLST2 to which 12 clinical isolates belonged, was a pre-
dominant genotype. Three strains belonged to MLST3 and
the remaining one strain belonged to MLST4. Drug suscepti-
bility study indicated that there was no clear relation between
sequence types and drug susceptibility.

[Conclusion] Multilocus sequence typing could aid in
characterization and in better understanding of the epide-

miology of M. lentiflavum.

Key words: Mycobacterium lentiflavum, Sequevar, Sequence
type, Multilocus sequence typing, 16S rDNA, 16S-23S ITS,
rpoB gene, hsp65 gene
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