| u.(&jg f‘,_l.ﬁ o ls a5 ale (Sllra
£ LYY Ciloio AYAA QL:...QU a\% ‘_go)b.u‘: Y 713X

oS P Uil 189y dw me b (s low 53 ST G S LSl g puwr sl
VNTR L%, 4L QUB 3232 (590bp)
€ G Lo pasma 555 ¢ pll 26 gl ilon ol 55 (55555 alroor 55 ¢ L b Ly g 553 ¢ (ke 20
"y S e 55

fzheidari @yah00.com (55 sSLSile Sliies 55 1o o6 55505 s Ol D18 3 pis (o 5

ANVEIYY 2 5l AVANY 125l s

oS>

oy s s Sheszs Covad i L sy 5L sSle Sl 57 ol i 5 bl (Sl (Sl 315l il L] 4 s L ik g i
rola s sla s Syl ol (SCds s aisa o5 St S o sag Gl el b o ploil oS po lelllas [l oo
L QUB3232(590bp) _s5s/ - hpb5 PCR-RELP s, 2 055l anlllar f ool 63,8 ol |y o ST sSCle 4 Loy 1o
S oSS A5 i S S e ST sl TSl e sl INTR) s s oty (00,5 (sl s s i olind
PSS LS e

2 il Mzl sy o plaeil (S0 foo oMo b Oboy ol (S50 ol 5 S0 S0 TV (S0 oo O gt a0

s Ay e el Lo 5T GO Codles il jlailyes sl-] ol 31,55 (clacs LD Lo jl oslizad b Lot s ol i8S
Loy NSPOS (sales 5 el s 5 = i iy @ DNALCS S o i b sl Conmalom e o ool LSS
s S s ¥ T s woctel o (555 mza HPNI, AVall  HP&IT (lap 57 oy asily 3T olekes il 5CPCR
oS 5 s Sl sl SUS L slatipes s INTR s il ostécad L QUB3232(S90DP) o557y izens oLt
IS F gl g oy 0 3 50

ot (Ao £1) a3 100 5 il (L3 £9/0) i goi 1AE MDR) ol 4 pslés (oo A1) isod 1T tipod TV 8 poo i :laatily
sy Sl (slap 0 515Gl 40 Lsiye MDR 2 (slodisas il o 1Y s MDR (sladiss jl s s 10 o5 s 3,15 MDR
o3 OA oty S Oloh 1S Cs sV 1) iy S sty 5 (s TV/A) ik Sl o st g0 )T (Sl (54 s £ & pares
ol ez A il U QUBB232 oy S s S e il iy SLsSCle oy 19 5 e o SL Lo
b o lad SO I Ly ShenS o i3l s 5 Sl slap s LSS

Sl Ol o ool il o S 5 Sl (sl LSSl 2 YU L8l S (o QUBB232 5y g S
ol L5 eslizad 350z 53 ool pled L VNTR iy, Sl estézat 1 1, QUB3232 .5/ PCR-RFLP

QUB3232 . s57y) VNTR (KT cslagp g 514K Lo el O3

Ol ool 33T ol&ils (655 s s ,Som Ayl ol ;S (g gmeitils =)

38Ul Dl S s i Agd (S psle o0l Ll (el s S s ()85 Y

Ol ol 35T ol&sls sl (855 s pmuasss (g S5 8 oDl a1 ol zils sl i oy S pmass (gl S5 -
G gt Sy ke oS80 sl )y e G5 -1 e g el STl (530 s Som Bl bS5 sl -0
S0 S s Jo Slidos 55 10 (g dogd S poke ol slewl (Ul S yie Laass G5 -V


mailto:���

ST sl SOl 1 e 2l ¥

IS6110-RFLP; Kol S el s 0155 o a5, o
a3 La gy polas , STViA) 5, S o il
oSS 2558 5 5 Sl slomp s S Sl el
BERTSPURPUETETSUIPISUEC SUNE Pl PUDVY LI V-
N33 g1 S il 5 Sl slmp s S S
SIS sla Jss s 3l ess el Sde ren 4 il
[Variable Number Tandem Repe at(VNTR)] B ey
il S8 L Sl S ) e S
Sl s o=l Q) 35— s esle il L s PCR
(—53) =S85 S s 2 Sl el 8
AU s el e Sl ST lap s SLSSL
3,8 o Sogo SKI 5 ol Gla e S bl ol
53 PSS se splulnl gla iy Ly a3 4S
Sl sy s o VL cvnle > 51 (ISB110-RFLP)
il glaaSsS s ess gl s HILSTO)
Lo 5SS VNTR i) 5l eslial Ly gy SLESOL
e a Job o Sl 8 03 8 Ll 1) 3 dane
s JIs (Deletion) i~ L, (insertion) Skl s s>
Ol oo Ol (l Sl S il o op o iy (Soipd 1SS
(Exact Tandem Repeat) ETR gl _» s S o
s (Mycobacterial Interspersed Repetitive Units) MIRU
QUB (Magjor Polymorphic Tandem Repeat) MPTR
5 el ol il s (40) ) Y) 5, S o Ll
QUB .y s s el olis 2 gladl.
Slaas S plas 5 Gl gl VU s 5 conlas
OF N8 el s e SL SOl i o
hsp65 PCR-RFLP 5, — osde wsdlas ool 5o
VNTR 25, 5lesle ol L, QUB3232 ., <
ST smp s S Sle s (ol
ot 3o oSS S 2 5 e S Sl

28513

EVR
5 oSS s S 5 e S Sl o e
5 Sl ol sLas sl 658 53 68 1 s SLS
e ASLsSCl ;s a8 anle ol Sl
L [ Mycobacterium Other Than Tuberculosis (MOTT)]
Ols=e s {Non Tuberculosis Mycobacterium (NTM)]
L el (V) Wi e atls b s 3 sS850
L5536 Lap s SISl 5l aes ol o 305 355 (Sl
3l (g 5o L Sladl Glaggslen 51 s ¢l 5l
3,5 JList 0SB 81 (Y) S sl 0L Ll L
o s b0 pslie Lol ol ol 5018 (glew 52
Ol il Al e s gLl S
3 ol a5 (Aol 5 J 5 50 o g2y 20
Sla s () Sl o3, S ol 55 ) (il
D) 45 s e L sans i s 0 S,
Sl Ol 3 e 4o Coand s el sl (sla Ll
5l Coaslie s a5 bl by () L
a5 gl (Sl glap 5 SLSL Sl L)
53 8395 ol Sl S Lol
308 o lasts, 3 Sl sl 4 sladla
eSS cido sl S el gl JS s
Sl ol (gaxdad By, cpl ys il e PCR-RFLP s
(Sloss Sodns Sy slan 5l b s 2SS 5l s DNA
Gk 4 8T J5 oy Jol= DNA Slaks 503,55 oy
&= DNA I ol lads (8) 55,5 o LT e
LS 05 Obe 3148 ol ol slgiig iy cpl 5o 2SS
sy (F S Ul St Gy seAS
sl a8 5 S wlee= (il e (hsp65) 65KDa
ods ol J S0 50 Sladllas Tt (F=8) ol s 5158
Gla S J (S5 K xSl gl iy, Sl eslinad L
S aS e, S plabd | bap s SLSSL 4 b e colan]

M Ot W (go ket IV (50393 Olasy Sloys bl Sladst 5 (S5 aole ollls hashy ¢ oale gakins



Yo OLlKen 5 yde 4ad

ez QUB3232 .S (1, PCR ;5 aslisul 3554
e 331, 8 il (ga> 5340 slas j3 aids V0 D
5 Al Cue ay ol S Sla a4t Jols e YT
Az VY s aids ) S s sl S Bl g3 40
23 B A e 4 OLL s 5 akds ) e sl S sl
Cewds PCR Vg2 e 35 5l S sl (g5 VY
G sl s S 5,5 S0 Ao ys ¥ U5 (s el
Sy s Sl o2 Loty ol IS
ol ol Ly 5 cpend IS 60— PCR U sia e (50510
3 8 IUT skl Jasdl gz S

i slad 3o s ohe ¢ ooy ol 53 VNTR (sl s
3,10kl oy s HBTRV sluilicd 5 s Olle Sl 0l
e 355 n ST Gl 38 Slplus s
s e Goj3ldil .8 51 3 )5, 53 (ATCC)
590bp s 6kl 54 5 53 QUB3232 .54 5 PCR
Cin 56bp ST sl as s a5 L s H3TRV
Slaa s 53 35 (Cls 55 BODP =T JI5) o8y
DD 31505 b 5t POR J peaoes (0311 ST iilline 3,50
Co—oa La S sl_a5 (0%0£07)5, 56
Al B S Y )

Cla= pnd ¢ QUB3232 . syl ol s
sylpn 3w axdlls 5,50 glaws S 55 QUB3232 .5 )
IS e g REE e S ¢ peme 4 A ke

Lasy
Ceslis 5 Sle i o SR Sl anlllas 5550 05 8
(s 2 3350 4 503 YV S0 )y S5 50 o]
(s YY), 8 VY oS ) cude (Ao s #A/Y) & YOV
(o3 Yo V) 8 NY 55,0 (U3 09), 8 VY2 5 03
Y8 505 (e ;s 08/8) 8PN a5 Sl e e

i3 995

M e S LSSl ($4 503 YV (555 oz 2
B sl 35 e 0d S aarl e Ol lag Sl el
Sl e Slulo (5 Sl 5 o
Sl 3 8 s o AV sls e LS AP i gl
b jlesleul Ly Laaised ool iS5 (g3l
S8l slace.s [Lowenstein Jensen (LJ)] O s
Sl YU Ee alol col 2o gl ol
€10) a sl DLaSydd 5 5 Ay o (el
el w3l ol 5 sl Conle >
S Sl 5 8 et e la s 2
03,5 a as Ly 5 ol (Proportional Method)
[Multidrug-Resistance (MDR)] ,ls « pslis ¢ ol
sy DNA 1l s (sdy ooeis MDR 2
PCR-RFLP 25, 55 . oLl o558 = =5 s,
05 @il i PYY g akd ST (gl HSpB5
—!» 53 31 (Heat Shock Protein) hsp65 seasus
HSPR4 (5-AAG GTG CCG CGG ATC TTG TT-3):.
HSPF3 (5-ATC GCC AAG GAG ATC GAG CT-3),
0¥ O o dn esliul 3550 PCR g .0l eslad
i WY 5 a b S w sl S sl gam 5340 el
5,8 sl gam o VY 5 aibito wae an sl S sl
S VY 53 a3 0 e 4 0Ll 5o 5 S04 D
anlas () el S g IS5 Sl ey 25 ) S 8L
PCR oV sz e ((65L ci £ ganbs codalis)
Blus 4 b« Hphl s Avall Hpall W-J o by
38T s edal s 4 S e (0) sy 5
VNTR-PCR iy, o2 5,35 S a_oys Y
7 L QUB3232 ., s I PCR (L=l sl ,—
s CAGACCCGGCGTCATCAAC ol My
53 A3 esle ol CCAAGGGCGGCATTGTGTT

M Ot W (go ket IV (50393 Olasy Sloys bl Sladst 5 (S5 aole ollls hashy ¢ oale gakins



Sl slap 2 SUSKle gy parints e

allo 3,40 d!)l.‘.,gvj/j(_,d Slasela :) Jyde

ke
Js sl bl sl
Ao ys sl Ao s sl Ao ys sl
LAY \v4 041 A AN AR N3)
S
VA% \4Y L/t A ol AR 30
OA/Y i1 00/Y h\s 04/0 Yoy Jl g YL
o
IAVAY Voo LEV o\ L/t Vof Juro 5

Sl slap s SLsSle 4 by MDR 2 (glae o

(Y ) s s

‘éﬁjc)béuw‘”\ ‘wbﬁjﬂéu‘wvv\ )\
A“"b}"]‘éﬁ) (54‘)“‘?“?)3‘)4 d}"j)l)blbjé‘yf
caslllos 550 (G4 5o YV goome )25 ) ol oy bl

(U3 £4/0) a5 505 VAL MDR (05,5 A1) 2505 VY

ot ol 02 S o Sl OBl ol It (sl gad oS 5T (55501 Y s

MDR_)?G }J‘J.}.;{A.grjuin uNLM} o
allas 550 (slad sl
Loy sl EW-RES 3l EW-RL sl
VA A ALY YV aVv/A YA oSS 5 5 0 S SGLe
YV/A v Vo 0 \A ¢ Sl slap s SLSL
£) V00 A YY £4/0 VAL Js slaws

ol Ly g0 S LSl i lsen (slaass S jased s
oo shesli ol L thsp65  PCR-RFLP 24,

(o 3 VV/0) a5 45 ¥V hsp65  PCR-RFLP

O3 amy agls 5 b b Slomp s SL S Ol
b oSS S 5 e S SSL
s 505 VY [Nonmycobaterium Tuberclosis (NTM)]

(S € [ S SCNEE 35 PN VD) OV S
5 a3l ik hSPBSPCR-RFLP i, sl
bt ST sl 5 5SSl Ol 4y 4 5a FY
UL J4 [P VSIS PO | ] SOV [ UL gy W W
(Photochromogen) 05, s S5 g a4 VY
5 (Scotochromogen) 05,5 S SISl aSsai 0

s S

c

4

(Nonchromogen) o5 , S ges &

A S

M Ol AV Gosked AV (So393 Dlasy (Slays ¢ iy Sl 5 (Ko p5ke oKLils pha gt ¢ pole gakime



\n'% OLlKen 5 yde 4ad

fﬁfsl_:j&LAJ_J)JO/\LAI f:)l <Ul NA‘).‘

I~ 5V 5 (Mycobacterium  simiae) ace—

(Mycobacterium kansasii) .l 3ls oSSl

A dsd) s S s

(M. chelonae subsp. Chelonag) s <5 5 S,
p——rd e S Sl T
S5 5SSl oS5 2 (M. furtuitum)
(M. chelonae subsp. abcsessus) o« sl 4555 15

s Sy S (o3 YY) Laa S gas sl

PCR-RFLP U.fgjj/a-b/’c.".wu: Q@wwb/ﬂrxjﬂﬂb Jl&gbo}:uw':rgfj.le-

SsS 3 25 s S LS Sl gl 2 8L Sl
&8 slws £ 58 sl S8
v SIS 56555 IS 5L Sl
v 55 asb Sk Sl L2 g
1 ol $8 5 25 SIS 0 L S
WV oo o2 Sk S
YYA 1 I s Sk Sl
! o055 e Sk Sl
iy &S
v oY Sl o SL Sl
v sl o SL Sl
Y skl zl o SL Sl
FYA A JS sl

o L0l gla S sl 5 55 b o oy Ll
SolS (55m 0 ST LLauler bly) So LY
H37RV s bl gas S () JS3) us
(Sl sl S LSl s bl (sls 5 5 53
23—tk Al ¢ 34— PCRUsa >
Jgames 55 Olylaw 5ol s ST gladss o

(Y US8) Azl saaline PCR

02 S sSole 51 ST (slmp o S S0l L
VNTR s sleslin Ly (oSS s IS 3
sla S sl 55900p PCR J sz > (go3lul
Ghop & QUBB232 ., S ) s akist S5 asl,
sl A5 5l S S¥ H37RV skl
sl S 5 (0,5 A0) S sad YA 55 ey S

M Ot W (go ket IV (50393 Olasy Sloys bl Sladst 5 (S5 aole ollls hashy ¢ oale gakins



Sl Sl SUsSle g pauls YA

a2 Joo pedlo b Slay Sl kil Iikm uShaS” 1515 51 47

2Ll (545 g :¥ L5t HITRV o,/ les] (g4 gon :) ast) %J’f&br,ﬂﬂlcj: QUB3232 sy ) pui e Y S
(ATCC:/American Type Culture Collection) (gu s fu sdle b Slylay il ot e ST sladisS”

Aas j'iL«S

s odins Bl eSS Olse 4 QUB3232 .5
23S 5 e mSL SOl 5 ST sl s S S

S s el el O LS
s ST glmp s SL SOl 5 QUB3232
L LS o slls QUB3232 oy sy ol
338 25 e S LsSile 5 Sl slae s SLSL G
S ol s Sl e il e SIS
eSSl 5 ST slmp g S SOl Al

M Olas Y (Gosled AV (S0393 lay Sloys o milhg lodst 5 S5 r‘,lﬁ ALEHN A Y ¢ pele gioms



4 OLlKen 5 yde 4ad

g0 Sl ol Comla 4 S s plabs 5, ol
o L odal s 4y 5 IS5k s Ll g o lite coslinu
Slallae 55k bes g Jpd b6 ol 4w a5,
G2l gla s, 5SS ol wadls Gl s 54
o5 505 L VNTR il s POR il 8 55
e ASLSLe Glaw y (S05 p55 o n 6l AR
AT s g Ol 5 Sy nl 250 DS a3 5IS 25
Q) ol L Sl 55,8 o Sy g el oy pear O
o3l L 5 5SSOl ot S 53 a5 sla M5 LT
4S 03,5 lals 1y sdaze sla S5 VNTR i, 5l
TR, MIRU, QUB sLa sS4 015 oo Oy Srge Sl
5 oS by oS glaallas 53 (1) OY Y0) 5 S oLl
s Ole a0 VNTR 2y, o8 5 &0 pK00 55
eSSl (G $35) (K55 55 o Sl R
W ocaallan ol 53 At (b me ShaS 3NS5
6 Jolt &8 15 Lbs HBTRV (55 s VNTR g5
MPTR-D MPTR -B MPTR-A) MPTR .55

ETR .., <531 s MPTR-F MPTR-E MPTR-C
(ETR-E [ETR-D ETR-C [ETR-B, ETR-F, ETR-A)
GLSETR LasS371 s MPTR i o 5 S 5,
sladly Sl b5 Sl sy e (Jsb nd s
Lo S5 oml 3l as dnss oo iy (Godi s 1SS
a5 YO (S sl Slallae 5 555 sl
55 3 VY s sdeaS 35S 25 2 S SO
Al ol BCG 54 58 s s p e S sSle
eSSl slaas S (sl gade glas YY OLL s &S
5 Sl e L 0 5 S oS IS S
() b Ll 55 g 5SS gLk S
30 52 85 Sl Lot 550 55 (Shanlln
&~ MPTR ,ETR b5 ol » VNTR i,
eSSl sloat s (K55 65K 05 5 las

Sl S as los s b ool (. SLws
ol ol Ol oSeS 3 5lS 15 0 SLSOL
Sl 0350l Lol ilodd at b Oludl 5o (5525 slagssles
L ST slmp s SUsSle 256 len S5 (o pdioe Sl
Cand 3 ol fl_?u'l Slallae ASls o atws ol 51 eSS
Slnp S Sl e S 51 e o s o 0L
5 G ) ol i slags ey bl 4 3B S
J=lse Ol agianas @nl () b oo 0L D3 (555 22
s slagyls g e sl 185 (ol (oS sl
g m @l el 5o Sl a5 (F) il
Sl s wes SH5 gl SIS s (V0 F)
Shisla e g cd oo 5 a0 1) Olaliis st
Sl slap s SLSGL pls Caglie S 5 Sl
Bloms o 03 (S5 o Ll e ats (nl g S
@3daze JySde sla gyl Ol ol - ke
slgiy 0 LS Cilie ek S 58 Lasids ¢l
wlais 5 IPCR-RFLP 5, Ole ol 5l a8 el ol
el Sl 035 Ol 5 e O e
PCR-RFLP i, (5LLSen 50 S Spn (VWY 5)A)
hsp65 05 (5 i FFF (ganks oG bl i
03l U 45 505 YOV (508 caalllan oyl 53 sl wll
e (0) s Ll e L i, ol
hsp65 PCR-RFLP (sl _, s it | oo« il Sas
ol el L 1y adllas 5550 4,8 YYY izl 5 s S o o
ol sy IS 25 5 IS a5 s cnl
Cbli> oy an 05 ol a8 Ll 51 L(F) aias I3
g5 35 2 sy Sl o gladi S ald
G S ddl e Doy el S opl pled gl S8
L aeslis 55 POR-RFLP iy, 55 iS5 gl 1y ko
Gallae 55 (VY 518) 555 s o semn L3 slany S

J‘°Ju@‘b&§;)‘ﬁbbw)féjjﬁdm}“""\/\ gﬂt?-

M Ot W (go ket IV (50393 Olasy Sloys bl Sladst 5 (S5 aole ollls hashy ¢ oale gakins



Sl slap 2 SUSKle gy parints ¥

praole oSSl 4 STV 5 Gl el 8L Sl
Vesle 55 MIRU s SJ010 oy b5 A5 S eslina
S 53 ol Sl eSSBS S albE sy e eSS
3V K85 S e 4 536 03 e o L Sl
G55 50 5 il sl e S Sl g S
Jsdor 534S 5 5b Oles (1) Il o g ole o SLSSLe
ol sl S Lmp s S Sole il st s ¥ ooslad
Lo andllas 5550 Sl glas S 51 oShaS MJU ool
S MIRU (sla oS5 )8 5l adal s 0 il o35
pmens BB o3 U (slaas S s 0T 03 gy polansl e

A3l i adlan el 53 o el e
3 = VNTR i, sl ool ol L o, K05 olalllas
58kl 48 8 e sl slap s S
555 655 s gl VNTR 25 51 (51,0
1A Sl caallas ol 53 03,8 ealizel il sl o g ST SSGLe
o=l 03 e p Tk Gl s S s 200 5 )
S5 Psdl Slallas ps a3 LWl IS
3,55 5 e am Sl Sl il g slae 5L S L
g skt b g aS 6 Ko gandlamys (YY) AL .
il sl e LSl 0535 00 Sl S CdS
e ol s s LLols VNTR i, s ssbisad gl
5348 S8 315 b5l d5pa e oy i 5l e S ST
VL L ol i Siastlans o glad s 5 ol
Gl sS 3 S T 5 Bl saalie () 1S
AQY99 il sl p g SLSSLe 53 Jod LB ed o
Gl Sllas ol 03 S 35 LL(Ve) w058
23458 ol s ede il sl o SUSUL S 55
s S sl el 350 ST Slniip
spdlimn ol gaalllan s 1y ednd labis S e L
ol 3 edes SLalis sla s S S il e ol
5SSk Sldllae s Sl e ol (g S

ozl 5o a5 2, S eolinl GLAS 5 (Slnl s s S s
odas OBl sy 5 S Ol e o BETRA 1y s
534S el s LV A lulis a5 5, 5e slady 5w s
e MPTR S ETR (s oy S 51 ol lallas
4 oSheS G 5 e Sl G S f 5 e
Sla s 50T Ll el o slinasl (g pualuii go 5
Sl o3l Ol ST e S sSle 3 os5
bk Sl e ol e s 5 O Glae S &S
Lo SISl (S5 il Slallas gl = 50350
[PERT] JRUE R B D I CEAMC N - S [ W |
S s LS glaas S esdle Sl
il 2 g Sl s SLsSGle (5655 FY (Sias
VNTR 25, ,s MPTR 5 ETR (sls oS5 5l eslina
s S5l e 6,0 gandlas 3 550 0 OIS
s SINY 5, S sl _IVNTR iy, s MIRU
{Mycobacterial Interspersed Repetitive Units) MIRU
bt oSS 3 25 e SLSOL GBS Gl
ISB110-RFLP s, 5 15t O ol a5 0
MIRU-VNTR s, 5l Ga oy 52 (YY) A 55058
eSSl a8 (S5l sl Sl ol
L sz ol 03 bl el 0t oslinad oSliaS” 3 1S 25
S il gl ST Slap s SL Sl
Sloe s S Hpa LS b o) b aslis LB ool
o by 48 (05 gandllas 55 s 0l ol Sl
kit ¢l L MIRU-VNTR iy, wos S &y
el oSSl Glaa g o 3 CASL Lt 5
S5mn oSN caralllon ol 53 i eslinal LSS
Sla s S Olse 4y Laol saon oS 3.5 13 ooy
o sl oSSl slaas o 5LaS sl ¢ Sl
ooy 5 LS 5 JU s (YY) Lid 5 ee WSS
G ST S5 65 s ¢ MIRU-VNTR

M Ot W (go ket IV (50393 Olasy Sloys bl Sladst 5 (S5 aole ollls hashy ¢ oale gakins



AR OLlKen 5 yde 4ad

allan s ol 43 5 ) s ST slap s SLSL
eSSl S ¢l QUB3232 s S sl
3o Sl lmp e SLsSCle 5 oShaS i35S 05
4S sls Las sdal s il 5 3 S S )
S 3 5 e S LSl slad S5l A AD
L aS o35 b ok LIS osS5 (nl o cardllas 5 50
Sy S Jl s ol il Slgen 3 Sl s

A Ayl andlas 350 ST s S 53 S ol

S 5 o
e S—sSl 53 QUB3232 s Sy sa >
e 3 oSS i 05
Dl Ol a1 s S ol ST (slag s 5L SCLe
350 30 &S ol ke anas 5ol pled gl (gl 58
Slaad S5l Aoz Al sl 1) ST (slaa S
Al dms lad SeS (3 S 5 e SISO
L1, QUB3232 ., ) PCR-RFLP (Lo, Sly5Le
Sl S Gl sl VNTR 55 haslie

);Ql)}: rl

31313 eslinad syme S Sl Ko

Lo
1- Katoch VM: /Infection due to non—tubercﬁous
mycobacteria (NTM): Indian J Med Res. 2004; 20:
290-304.
2- Lee ES, Lee MY, Han SH, and Ka JO:
Occurrence and molecular differentiation of
environmental mycobacteria in surface waters. J
Microbiol Biotechnol. 2008; 18: 1207-15.
3- AL-Mahrugi SH, Van-Ingen J, AL-Busaidy S,
et a. Clinical relevance of non tuberculous

Sl 5 S pn b sl 5SS Ol 4 QUB3232
S 55 5 Sl Slaas S s s
Sl ETR 5 QUB (sLa oS 5l plS ol el i s
eSSl S S pld) Sz sboasm 2l
Ol 53 48 0, S sl Sizmn b 5 (G355 258
S35 0lse 4 QUB3232 ; ETR-A cls s 5 )
Gl S Koo oty o 35 6l eSS Fodins
G S VIV bl 6 s gaalllas 55 .(VY) Lo
VNTR g5 3healil L1 5518 555 05 S SOLe
3ol Cus 4 B allas pl 53l I3 ) 2355
PISB110-RFL 25, =l L VNTR .ys 18 5T
LS ghsdab a0V s Lad S 5 anils Jlgsen
(S S 3 51 ool S 315 OLES a2 ol gl
Wi ¢, QUB (QUB18, QUB3232, QUBLLb)
@sls Lilssl (HGI>+/8) v/8 U 1 aalllas 3,50 slae S
OF) csl o35 oal B e S nl ln 558> suadb
o525l st S 55 QUBB232 s s S|
Lol el VL Gl s gls o ShaS i35S 58

23 S Rl O3 e p e laddlae g

mycobacteria, Oman. Emery Infect Dis. 2009; 15:
292-4.

4- Chimara E, Ferrazoli L, Ueky SY, et d. Reliable
identification of mycobacterial species by PCR-
restriction enzyme anaysis (PRA)-hsp65 in a
reference laboratory and elaboration of a sequence-
based extended algorithm of PRA-hsp65 patterns.
BMC Microbiol. 2008; 8: 48.

5- KimH, KimSH, ShimTS, et a. PCR restriction
fragment length polymorphism analysis (PRA)-

M Ot W (go ket IV (50393 Olasy Sloys bl Sladst 5 (S5 aole ollls hashy ¢ oale gakins



Sl slap 2 SUSKle gy parints Al

algorithm targeting 644 bp Heat Shock Protein
65(hsp65)
Mycobacterium spp. J Microbiol Methods. 2005;
62: 199-209.

6- WU X, Zhang J, Liang J, et al. Comparison of
three methods for rapid identification of

gene for  differentiation  of

mycobacteria clinical isolates to the species level.
J Clin Microbiol. 2007; 45: 1898-903.

7- Farnia P, Magedi MR, Varahram M, et a. The
recent transmission of Mycobacterium tuberculosis
Strains among Iranian and Afghan relapse cases. a
DNA-  fingerprinting using RFLP and
spoligityping. BMC Infect Dis. 2008; 8: 109.

8- Nasiri B, Farnia P, Nowroozi J, Karegar M.
Study of genetical pattern of Mycobacterium
tuberculosis by fingerprinting method. J Artesh
University. 2008; 6: 59-64.

9- Frothingham R, Meeker-O'Connell WA..'Genetic
diversity in the Mycobacterium tuberculosis
complex based on variable numbers of tandem
DNA Repeats. Microbiology. 1998; 144: 1189-96.

10- Hilty M, Kaser M, Zinsstag J, Stinear T,
Pluschke G. Anaysis of the’ Mycobacterium
ulcerans genome_sequence reveals new loci for
variable number tandem repeats (VNTR)
typing.Microbiol.2007; 153: 1483-7.

11- Stragier P, Ablordey A, Meyers WM, Portaels
F. Genotyping Mycobacterium ulcerans and
Mycobacterium marinum by using mycobacterial
interspersed repetitive units. J Bacteriol. 2005;
187: 1639-47.

12- KamK, Yip CW, Tse W, et a. Optimization of
variable tandem repeat typing set for diferentiating

Mycobacterium tuberculosis strains in the Beijing
family. FEMS Microbiol Lett. 2006; 256: 258-65.
13- Savine E, Warren RM_, Van der Spuy GD,
et a. Stability of variable-number tandem repeats,
of mycobacterial interspersed repetitive units from
12 loci in seria isolates of Mycobacterium
tuberculosis. J Clin microbiol. 2002; 40: 4561-6.
14- Wada T, Maeda Sh, Hase A, Kobayashi K
Evaluation of variable number of tandem repeat as
molecular epidemiol ogical markers of
Mycobacterium tuberculosis in Japan. J Med
Microbiol. 2007; 56: 1052-7.

15- Kent< PT, Kubica GP. Public health
mycobacteriology. Public  Heath
U.S.Department of Heath and Human Services:
Atlanta; 1985.

16- Hartmans S, Debont JAM, Stackebrandt E The
genus Mycobacterium-nonmedical . prokaryotes.
2006; 3: 889-918.

17- Alcaide F, Richter |, Bernascoin C, et al.

Heterogeneity and clonality among isolates of

Services,

Mycobacterium  kansasii:  implications  for
epidemiological and phathogenicity studies. J Clin
Microbiol. 1997; 35: 1959-64.

18- Devdlois A, Goh KS, Rastogi N. Rapid
identification of mycobacteria to species level by
PCR- restriction fragment length polymorphism
analysis of the hsp65 gene and proposition of an
agorithm to differentiate 34 mycobacterial species.
J Clin Microbiol. 1997; 35: 2969-73.

19- Hafner B, Haag H, Geiss HK, Nolte O.
Different molecular methods for the identification

of rarely isolated non-tuberculous mycobacteria

M Ot W (go ket IV (50393 Olasy Sloys bl Sladst 5 (S5 aole ollls hashy ¢ oale gakins



¥y OLlKen 5 yde 4ad

and description of new hsp65 fragment length
polymorphism patterns. Mol Cell Probes. 2004,
18: 59-65.

20- Skuce RA, McCorry TP, McCarroll JF, et al.
Discrimination of Mycaobacterium tuberculosis
complex bacteria using novel VNTR-PCR targets.
Micraobiology. 2002; 148, 519-28.

21- Tageddin E, Farnia P, Karegar M, et al.
Evaluation of genetical pattern of mycobacterium
tuberculosis separated of Iranian and Afghan TB
patients. using the VNTR typing method. J
Kurdistan University. 2008; 31: 53-61.

22- Mazars E, Legean S, Banuls AL, et a. High-
resolution minisatellite-based typing as a portable

approach to globa analysis of Mycobacterium
tuberculosis molecular epidemiology. Proc Natl
Acad Sci USA. 2001; 98: 1901-6.

23- Ali A, Hasan Z, Tanver M, et al.
Characterization of Mycobacterium tuberculosis
central asian strain 1 using mycobacterial
interspersed repetitive unite genotyping. BMC
Microbiol. 2007; 7: 76.

24- Ablordey A, Swings J, Hubans C, et al.
Multilocus variable —number tandem repeat typing
of Mycobacterium ulcerans. J Clin microbial.
2005; 43: 1546-51.

M Ot W (go ket IV (50393 Olasy Sloys bl Sladst 5 (S5 aole ollls hashy ¢ oale gakins



Sl slap 2 SUSKle gy parints ¥¥

The Rapid I dentification of Atypical Mycobacterium in Pulmonary Tuberculosis (PTB)
Patients. Evaluation of QUB3232 Locus Using the VNTR Method

Heidari F*, Farnia P*, Noroozi 3, Majd A*, Tgjedin E°, Masjedi M®, Velayati A®
Azad University of Tehran, Tehran, Iran
2Mycobacteriology Research Center (MRC), National Research Institute of Tuberculosis and Lung Disease (NRITLD), Shahid Beheshti University of Medical
Sciences, Tehran, Iran.
3Dept. of Microbiology, Azad University of Tehran, Iran
“Dept. of Biology, Azad University of Tehran, Iran
5Dept. of Microbiology, Azad University of Jahrom, Jahrom, Iran
®National Research Institute of Tuberculosis and Lung Disease (NRITLD), Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Corresponding Author: Heidari F, Mycobacteriology Research Center, Reference Laboratory of Tuberculosis, Masih Daneshvari

Hospital, Tehran, Iran.
E-mail: fzheidari @yahoo.com
Received: 3 Dec 2008 Accepted: 13 Jul 2009

Background and Objective: Identification of atypical mycobacterium (Non tuberculosis Mycobacterium; NTM) is
important because of the worldwide propagation of these organisms. Recently, molecular studies have identified the
specific loci for mycobacterium species by DNA - finger printing methods, but these methods are time-consuming and
expensive. In this study, in addition to hsp65 PCR-RFL P method, QUB3232 locus was evaluated for differentiation of
atypical mycobacterium from mycobacterium tuberculosis.complex.

Materials and Methods: This study was performed on'371 pulmonary and non pulmonary specimens separated from
patients with the symptoms of pulmonary tuberculosis (PTB). After the isolation and culturing of mycobacterium
strains using the Lowenstein Jensen media, biochemical tests including production of Niacin, Catalase activity, Nitrate
reduction, pigment production and growth rate were performed. Drug susceptibility testing was performed by
proportional method. DNA extraction was performed by phenol-chloroform method. hsp65 gene was amplified by PCR.
Subsequently the amplicons were digested with three restriction enzymes namely Avall, Hphl and Hpall and
electrophoresed on 3% agarose gel. QUB3232 locus was also evaluated for differentiation of atypical mycobacterium
and mycobacterium tuberculosis complex.

Results: Out of 371 isolates, 32 (8.6%) were multi-drug resistant TB (MDR-TB), 184 (49.5%) were susceptible and 155
(42.5%) were non MDR (combined resistance) that 15% of MDR cases and 25% of non MDR cases were non
tuberculosis mycobacterium. Out of 31 slow growing isolates, 58% were M. simiae and 19% were M. kansasii. The
sensitivity of QUB3232 locus for differentiation of the atypica mycobacterium from mycobacterium tuberculosis
complex was 80%.

From the total of 43 NTM samples, 12 (27.9%) were rapid growing and 72% were slow growing.

Conclusion: QUB3232 locus has the high discriminative power for differentiation of atypical mycobacterium from the

mycobacterium tuberculosis complex, therefore, it can be used as a substitute for PCR-RFL P method.

Key words. Atypical mycobacterium, VNTR, QUB3232 locus
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