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® Mycobacteria other than tuberculosis
* Mycobacterium tuberculosis

V6 A Glrivo A (bl o o)load ¥ Jlo \ ‘



Y1 G A oloiio A8 ¢l ¥ oyl ¥ Jlo \ ’

ohSod g (S50 g

https://journals.sbmu.ac.ir/nafas

P9 S LeSalo Cugh uani )0 ooliiwl 390 slayely g -V Jgux

Detection target

Sequences

1S6110

TB1(5-ATC CTG CGA GCG TAG GCG TCG G -3)

TB2(5-CAG GAC CAC GAT CGC TGATCC GG -3")

hsp65

TB11(5'-ACC AAC GAT GGT GTG TCC AT-3")
TB12(5'-CTT GTC GAA CCG CAT ACCCT-3")

22 S e g T olge bl g Jloyi 55l 0 (o
2 el (L) gl il oyl lame (s,
Jii il Sy end i Sogll slaaises )
3 lerdon Glacus 5 (0559 5o oualive (guds
Wl sbal GBS cudld copnls sloces Jod
YV ¥F) 285 O jgo oSy oy g o) Cao
bl gladised ;o psiSbsSile DNA g5l
@) s bl S5 b sl g o30S oS 5 soliul
oSheS sladisS el g CeS e ead
PCR- 25, 5 oslital b upjoli g e 2SLsSilo
sy 5| e g ol sele 5 0t olol 196110
P Sbeole  (SheS laaiss el ad
(YA) wads a3l38 LS aales] W,y 5l e ol s
Slopg Sboole ool sladiged 59, 2 e
)]

S oslial b (g3b e FYQ askad 355 ol hSPB5
oS 0l alul V Jgaz 15 oads S5 sla sl
°C slos ;o aiBs 0 18,5 plxl 5 & 90 4 PCR
Al Y Sae 4 AF0C ls JSew To e A0
1054l Fr Soe 4 VYOO Laids \ ooe 4, 08°C
Aa8s Ve Soe @ vy°C okl

slompl 5l esliiwl L PCR Jgpame walsl o
slbalas pla ol Haelll g BSEN soussgame
Sl lops 2SlsSole plos 5 o 23S LsSiLo
gz ol glaail Jud=w g aios ol eols b
el Cole SLS 4 ST pg S LSole 45 Gt
(¥) ¥+ ¥9) .cé 5 o,50 PRA Patterns

2 Lowenstein Jensen
® Heat shock proteins

slayl S5 as wols oylis o), Ken o SUPPLY ion
(MIRU- U 5SUgSile piite olowi b g s iy
Gl S atial i, o olsie 4 Wi oo VNTR)'
M. tuberculosis slaalas  Sojglgmon! ke
AVF) 05 oola!

Sllas 53 eses b & 5 SlesSy 425
023585 295 por S LsSole sladgw el 5 (53500
PSSl W sg e oSheS
Sy greS Cwdd 5l ST Slees SsSile
ploul Sldllas o ks aslsl e cpl jo Sldlas 5 009
ShwsSed a5 wes o gl Bl Gl o end
sles 5 3Ll 6l oYL cewles 5 cds 5 QUB
(Y0) i 0,55 1 pon ySLisSole calises slaaisS
s 8t s Il Silemennl olnl 5o
3wl cuid jatie 095 4 Ao pg iSLsSOL
hsp65 PCR- g, » edle yol> anlllas j5 ¢ g, o0l
QUB4156 QUB11b 5 sS4 aw RFLP
8L jekate 4 VNTR g, 5l eolisl L QUB26
2 Sglgedn) Clllhs 5 S8 sely SlewsSs
P Sbsole 5l ple 5 drerw s SLeSiLe
4 e hlor jlead ilulaz (SliaS (o j5lS g8
L85 8 e S5 S5y

Wagigy 99190

-aiged e S lsSole Sliiz 55 50 50dl 4wzl b
T Gl Lo 4 oS axxl o (Lal) b slo
oS R paySlsle 4 SeSie a5 5 9l
Bgad VYO olaws AV BIVAA Jlu by iog

PR

5 i By (b, Sl eslitul b e 0 (555l 0ex
5| cee ladaiges (Decontamination)  _ls; Sodl

! Mycobacterial Interspersed Repetitive Unit
Variable Number Tandem Repeat



https://journals.sbmu.ac.ir/nafas

VNTR (g b dposms pg2 5SLgSo Lo 50 QUB wgs'gl 2L 35

VNTR &.awub 30 oolaiwl 0590 sl ool g - ¥ Jouo

Product
Locus . Annealing size
target Sequences (5'-3') temperature (C°)
(bp)
Qub4156 F: TGACCACGGATTGCTCTAGT 545 680
R: GCCGGCGTCCATGTT ‘
Qubllb F: CGTAAGGGGGATGCGGGAAATAGG 61 412
R: CGAAGTGAATGGTGGCAT
Qub26 F: AACGCTCAGCTGTCGAT 53.3 708

R: CGGCCGTGCCGGCCAGGTCCTTCCCGAT

L MIRU-VNTR Gl slewsSy ples a8
bl ol ead anle’ HGL a3y ) ooliul
Luge  (HGDIS 0.3) cams e a0 5l 580 & ,08
-4l (HGDI>0.6) 48 5 (0.3<HGDI<0.6)
(YO) o TR

basl

S50 a5 oliulejl @ Jlo)l wiges VYO ol
Wde Cude S glylo a5 PYY s 51,8 asllas
09,5 ) Wiged OVF gy 2 LoSole Cuge sl 5l oy
S a S I3 wSheS GwielSng pn SLsSLe
(22,3 YY2) 05 @ VFY 5 (as,0 PAD) 0,0 ,ai FYY
Sleog iSLgSole 09,5 )3 oo Lged OF 5 Wog
9 (00,0 0.0) 3y L5 YO a5 Wod gowail sl
(Y ojles Jgaz) wivgs (do 0 YY) o5, VY

hsp65 (25, b b (31,58l slacass I Jol> gls
0 ole 3l g axsls calas PCR-RFLP
S R oL T
39y & ey (LYEY) digas 10 g S (LVY.Y)
P51 ySlsSile (LVYN) diges Yo doad,asS oleo

dges TN

@ bgrpe slasi iy oo Jle s les 50 9 Ao
25 IS ALY aisei VY gl o2 25 L5Soe

(F oylad Jga)
slllas 9550 Ao p2 S LoSole diges Yo £gexe
Jol b slagls a4 g wivgs | gg5 coliol sl 7Y+
(AT g0 YO wlawd gl 51 tiols (L5 Conglie
rmntbllS palSiol ) pge b3 clag)ls
Wged O sl plas cowlus (leS gldg pow

2 Hunter Gaston Index

o pg2 S LoSole (il sladiges 5| iged Y slass
Coles J5¥se ouyn 0T 51 s 00d ilulaz
wilgnl omealiy; s Jels Jol b3 slagls 4 (29l
katG , IpOB sless s5) » wois & Jsigaalil
oS oldg e ol pgo Lz 4 emb dnhA
QYA 555 555 32w @ ol (anlSal
(ool 05,5 aw @ badiges 5 o plxil ITS 4 ITS
(Y ¥Y) wad weeis MDR ¢ ' MDR
QUB4156 QUBLLb (slwssy il o
650510 53, » VNTR s, 5l eolizsl L QUB26
o9 R e S beSole V0 g Ao g ZSLySole
ovb & usS) e 8T B ) Syse eSLS
Y Jsaz 5 0ad S5 slapely 5l ooliial b g ailflas
(¥f) .o PCR

3, lastiwl O g 5! axlllas oo 4
5 o JyS olsze & ML tuberculosis H37Rv
ool (13STy p2 0 Ao JyuS Glyie 4 shie O
S 4o B b plxl 3 ©je 4 PCR la S
Soe 4 AF0C 1 Lels S YO s A0°C cles
INVPY vy°C WSl Ve S ov-51°C @Sl O
A28y Ve Do yy°C okl ;o 54l YO

20,5 55989580l woy0 ¥ 5 59, PCR w¥gams
o3Il (Gakowy @y Cuty 0ig IS5 Sledlgs Slaws
(g 3w 5 0d e J5 69, 2 PCR Jgams
SRS g Kb jslae 4 Wnosls Jolow g 3
28,5 00 MIRU-VNTRpIUS cols bawgs

! Multiple Drug Resistance

V6 A Glrivo A (bl o o)load ¥ Jlo \ a



Y1 G A oloiio A8 ¢l ¥ oyl ¥ Jlo \ ’

ohSod g (S50 g

https://journals.sbmu.ac.ir/nafas

o5y lojT dy Sl )l gl diges 31 Juol> o § oo gl — ¥ Jguir

oS e 30lS 8 pgr T LeS o ST leos iSLgSo Lo e
J5 ol Sy ) Sye )
$YA
fry VEY o v\
avF o8
YO+
FYY A

hsp65 PCR-RFLP g 5l soliswl b ST (sloogt 55 sSslo 98 (s 31 Jool> i = F Jgur

S0 O) aigs

\Y \Y Ao pg3 5S LSS Lo

v ‘ I ps S LeSle e
4 \ Yokl ol po 2 LsSole

v : prsz st P S beSole .

v o sl o2 2 LsSoLo e
) ‘ Sz psrySbsSle

Y5 7o JS olass

by alesl )90 drerw po SLsSole sladygu oy

D9 B)ge s jlew g
5 4 QUBALS6 5 QUB26 slessy) o s

crs 31,58 @08 gl (HGI=0) 4 (HGI=0.3)
P rSlsSole sladism G381 sly canlio &5 witin
(0 o lous Jguz) aiiinnd duaw

05,5 9o ,» ,0 QUBLIb .Sy pla ojas
perSboSale g pSheS ujolS pgi po S LsSOLe
VLSS Syad as cnl 2V g 0l A deg
095 95 3l lp Wlgice oSy nl wlie
prSboSale g pSheS GujolS pgi po S LsSoLe
sbass pla Glp  Jg oogd oolaal
ceolie b Gl ©pa8 s 4 drees pn S LsSOLe
RETRg

5> QUBALSE 55y los 508 Syl 4y azgi
ol Whog o ply deers 000 ShoSole sladg

09,5 90 om pld BB Wlge S esSy)

bl g Sl 0 () 0) wiged ¥ conileudl
4 (175) 4903 ¥ g polie pluS gldgrw 4 9 (o
GibeS sl a5 pslie CralellS g (sl
gy bl

Ohlow 5l 00l oz drerns 090 S LySolo (sladygus Lo
VNTR 35, 5 eolaxal b

QUBL1b slwsSyd ;o PCR  Jypame ol
FA-bp £1vbp sy 4 QUB26 .QUB4156
el 59 0dgi 1S5 slausly sla oS slaas  V-ADD
- oo H37TRV & o] asgm sl 0 F @ lowwsSy)
b

1 PCR Jgaxe H3TRV o luiibiw saugm 5,
Sledd oz drer p2 5SSl sladiges I (pan
5wl jeax bl 4 bsdbT s sdelice ol Lo
85 O g0 bdiges ple

wsSd HGL a3l oll  addlae ol o
2 1, (HGI=0.7) 5lpsl @08 o 5Y0 QUB11b



https://journals.sbmu.ac.ir/nafas VNTR 9, b st g 5SbsSulo 50 QUB (wgsed (b5

)R )90 (SaadS GLrdiged 0 abgypo GlemwgSy) (goue by 4 by o bl - O Jguor

QUB4156 QUB26 QUBLLb M. tuberculosiscomplex QUB4156 QUB26 QUBLlb M simiae

2 7 6 sample 1 - 1 1 sample 1
2 9 6 sample 2 - 1 3 sample 2
2 - 6 sample 3 - 1 7 sample 3
2 8 6 sample 4 - - 2 sample 4
- 8 6 sample 5 - 1 2 sample 5
2 - 6 sample 6 - 1 1 sample 6
2 8 3 sample 7 1 3 2 sample 7
2 - 2 sample 8 1 1 2 sample 8
2 - 2 sample 9 - 1 1 sample 9
2 5 2 sample 10 - 1 - sample 10
2 7 2 sample 11 - 1 5 sample 11
4 6 2 sample 12 - 1 - sample 12
3 8 2 sample 13 - 1 2 sample 13
3 8 2 sample 14 0 8 1 sample 14
4 3 2 sample 15 - 2 1 sample 15
0.4 0.8 0.6 HGI 0 0.3 0.7 HGI

o Vo VoV dorw o iSLsSole Sladig ;o usSsl
ot 10 wsSs) ol goue ilbsy aSll> 5wl
hasbios e VY 51 G jolS g8 pon S LsSole
Gl nle o Oolis 4y az i b 5 wsS cnl oynl
oolaiwl oaas gl 8l lgie 4y wilgs o PCR ;I Jol>

oS e e SLeSole 5 Aen pe iSLeSOLe

Slagw ;o syl (ol Gl @jad aal WSS

a5 el HGDIZ0.4 iy el 05 pon 2SLsSoLe

Slatigss 3 usSs) ol 51 Jols slaaily 5 Cledl

D9 Colo Ho olulinl Jeoz b den pg iSLeSilo
36 005 A g S ol 5 cusls calae MIRU-VNTR PLUS

Otk 0p0) 50 SheS derw poSLeSile
piwls 5 0pSie gl Sl Glaps ZSLsSole
O (Sl a8 Sl oSLoS” ol Slisolon s 455
Sl ey, ogeme 31 e VPO Jlo o L
obsl 3 ol @hisslen Sy 9 w3 il

(V7 ) 205 Lasin da Jlo (noiz
Sy e Jelss 1S Ol @ der p 2SLsSOLe
i & M Ll 0 Gy el 0yl
@ plle o8 o o s el s pLST alS
Cobs a M hlew oopl p oodle o Lo

sloyger glgl g (Bgpe- b slag len

hay Wlsise 393 (nl g 95 Foo¥e DD G Lol
PCR b Wos duw H0 Jadd .all 0g,5 g0 51,28l 4l
aS o v 9 ) ol &5 L5 goae 5551 a8 aal s
porrShsale 05,8 goue Sl alie o 5L
Rles sl Olgor mo Slael (nl g Concd 36lS g5
2,5 eolatul

bl sloase > QUB26 sy
sla a1 @l 208 VL e jelS g8
p3 SLsSle sladiges o aSI> 0 HGDI=0.8
HGDIZ0.3 55 s 31,581 1,08 (51,1 o
9 4 Sy onl HGDI asls ) s ,o Ll
Ol goas Sl 5 0,8 eolanul 5l 8l ol le oo

Y16 A Olxio A8 luwl oF oyled ¥ Jlw \ a



b g (S50 s https://journals.sbmu.ac.ir/nafas

12 13 Rv

T
s

QUB11b

oot iU Lo 6y gan 33 Jool> sl 3lw $-) oY) QUBLID wsSsl PCR ¥ guamo — 1 JSis
100bp plus 5t ;5T 5 Jgl s, (ol deaw ogr Tls Lo (Gords g 4 b2 30 W=V (0¥ g s jol g

P rSleSale sasgm )3 Jol> il jilw £-) (0¥) QUB26 (wes'd PCR oY guaze - ¥ JSi
100bp plus ;5 ;5T 9 Jol Gy (ol duos g1 1S LgSlo (Lo gaw 4 bga yo YW=V (1Y g s jolS g5

Y1 G A oloiio A8 ¢l ¥ oyl ¥ Jlo \ Q

QUB4156

o3 A3l (slbts g 53 Jolo (5ol 3 51 (2Y) QUBALEG (58 PCR o guamo — ¥ JSC
100bp plus ;55 ;5T 5 Jal casdy (Cowl deaw p91 5lsSo Lo sras gaw & b2 3o W=V (¥ g s ol s/
el H3TRV & guw digos oy 51

0 s red 4 Bl (o Cotte el jolS 8 2l oo dmorms 50 S LeSole a4 Dl arins ¢ Sl pu
(“'V) 09...» «® M; oL..H..J‘ CS J.A...ul.v l; b)‘jﬁ ,51 (Y‘A)
W &S el 3l ol S5 5 e LAt (nlple LS g 9l se (909,558 AilaSS) adgi Hlas 5l aigS

ibes ol Bl Ly S5, slatigis 0 pgas P Slsole  Gemen &5 il (a9 SLoSole



https://journals.sbmu.ac.ir/nafas

alllas 5,15 L4 wols las Caaglie plSeial]
(F) culs & pbo yol>

Ol oLea 5 Van Ingen S0 andlas o
Gl el Ses alizen oLl s> 3blie (o aS o
slocas ploul cplply ail Golaie g,ls Cuwglis
ol ot S ol Ghlow Gloys 5E B3 (29l Conlas
v

alp o ol Ken o Legrand i adlhas o
Olye @ S0 ol Ao pg SSLgSole win S 818
sl @ Ghles sloud (5155 obiole on 5 @,
Yol a8 ols olis 5 addlae ol 5 b mbs o
Olrl 3 b G ld (o ol e 090 S LeSLe

@l Syl g mwy il 4 axg L

oot 5l T e (anseds «SepT Sl 2 SLsSile
sl Los, 3l gl ulple aslbioe Jlsye5 5 5k
porSlssole glo 4l ly VNTR

fY) .35....:‘59 oolazwl u&L.J u“")?lsfﬁ‘
PCR ulul 2 &5 (S5 (o )(S50uasl gleedy, 51 (S
T 5 ol e ey ol 510 ol VNTR asly e

V) el Hlasly (o) 5 (oo
Sl MIRU-VNTR Sob oy, oS ,ob @

30 & el Sjelgenn! Gldlhas glp (guies;ad
I P n s oS ng e rSlsile slearsw asillas
—psl porShsSule iile Sl slapg 2SLsSole
el aals 3 Sl gl o 2SUgSle 5 Yokl 2]

(F0 FF YY)
o558 o) 2 ) Gladlae L Sea 5 g 0> aad
5 Sl SlesSbeile 3 QUB3232
il sols plonil (wSLeoS olS 255 32 S LgSile
S 3Ll 0y08 gls usSel cnl wis,ST Byl
P rSbeole ;o weSel (pl Hpax bl oYL
» ol spax pas g WSS el g
e ;38 13l 1) (Sl ol « ST (slogn 2 LsSLe
o A TA YL bl Liog S g0 cpl plad sl

VNTR (g b dposms pg2 5SLgSo Lo 50 QUB wgs'gl 2L 35

ATt 20Ul (og polie (izmen
G5 o ol @ Sl Gigl nl g9y adlla
ol aZls jais ) Coenl b SIS

3,50 1y oo ygls dibaie o Sl glopg 2SLsSile
Olore 1) drorn po i LeSolo anl 00ls 18 ()
b Gladiges ;0 @ld 0l pg xSl (g
(V) 5505 53 m0 ool

50 o iulesl diged VYO ggemme 5l ¢ pol> aslllas )
slaaliz ggl> aiged OVF wallas Jlo o ol
Lged BF 5l 9 W39y GuSheoS G jolS g oo SLsSobe
diged Yo 58 Sl g iShsSle slawlax (sol>
| 5 cobols o pg iSLsSole ylgie 4 (1OY.0)
il glebis

3 0,S ol Gladlas jo il e 5 a0
o 3 2S5 LeSole il )uiS” (b ala AL ggexe
elasl sgx a1 (alax FA) baises 3 sod 5l i
(Y) .l 00l

s lom as) jo uilSen 5 ol (ol 5 oogdle
b s oSSl g su ol o3
YAO: Gl jlais, S 5)li8 Yo BY--Y o Lo
Sy90 Yy gJ.m u.,.;l)s) o[iw.:l.o)i 4 IXVELY w‘),e )Lo..g
ol (oled g don 00 SOl 4 by e D
S5 4 dpmse o3z 2SS aallln S50 5 Loy
ad¥s Glpl je ead gilulas b wgad o Sl
shas ol plas addllae cpl jo g9yl Conlis mls
ol YO o pon iSLsSole gl Yoo (ls
wLoUS 9 u.».wlimT L ARD) djg))‘ Y ‘oquo.dL:
3leS g & 5 pslie (palallS 5 (nslSe]
o 290 S LeSole 2l slaalg il plad a5 a5 wis )5
LY Sy aiies pslie eelaSsly e 4

V6 A Glrivo A (bl o o)load ¥ Jlo \ G



Y1 G A oloiio A8 ¢l ¥ oyl ¥ Jlo \ G

ohSod g (S50 g

pe rSLeSsle

3,5 oolatul 09,5 98 nled slp Olo¥ oo majolS e

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

9 Ao ﬁﬁ)-'fl-.'es-.'.u slads g

s&bvo
Hartmans S, de Bont JA, Stackebrandt E. The
Genus Mycobacterium--Nonmedical. InThe
prokaryotes 2006 (pp. 889-918). Springer,
New York, NY.
Velayati AA, Farnia P, editors.
Nontuberculous Mycobacteria (NTM):
Microbiological, Clinical and Geographical
Distribution. Academic Press; 2019 Jan 10.
Mirsaeidi M, Machado RF, Garcia JG,
Schraufnagel DE. Nontuberculous
mycobacterial disease mortality in the United
States, 1999-2010: a population-based
comparative study. PloS one. 2014 Mar
14;9(3):€91879.
Lee ES, Lee MY, Han SH, Ka JO. Occurrence
and molecular differentiation of
environmental mycobacteria in surface waters.
Journal of microbiology and biotechnology.
2008;18(7):1207-15.
Velayati AA, Farnia P, Mozafari M,
Malekshahian D, Seif S, Rahideh S, Mirsaeidi
M. Molecular epidemiology of nontuberculous
mycobacteria isolates from clinical and
environmental sources of a metropolitan city.
PloS one. 2014 Dec 8;9(12):e114428.
Falkinham 111 JO. Ecology of nontuberculous
mycobacteria—where do human infections
come from?. InSeminars in respiratory and
critical care medicine 2013 Feb (Vol. 34, No.
01, pp. 095-102). Thieme Medical Publishers.
Velayati AA, Rahideh S, Nezhad ZD, Farnia
P, Mirsaeidi M. Nontuberculous mycobacteria
in Middle East: current situation and future
challenges. International journal of
mycobacteriology. 2015 Mar 1;4(1):7-17.
Al-Mahrugi SH, Van Ingen J, Al-Busaidy S,
Boeree MJ, Al-Zadjali S, Patel A, Dekhuijzen
PR, van Soolingen D. Clinical relevance of
nontuberculous mycobacteria, Oman.
Emerging infectious  diseases. 2009
Feb;15(2):292.
Hashemi-Shahraki A, Darban-Sarokhalil D,
Heidarieh P, Feizabadi MM, Deshmir-
Salameh S, Khazaee S, Alavi SM.
Mycobacterium simiae: a possible emerging
pathogen in lran. Japanese journal of
infectious diseases. 2013;66(6):475-9.
Da Costa AR, Fedrizzi T, Lopes ML, Pecorari
M, Da Costa WL, Giacobazzi E, da Costa
Bahia JR, De Sanctis V, Lima KV, Bertorelli
R, Grottola A. Characterization of 17 strains
belonging to the Mycobacterium simiae
complex and description of Mycobacterium
paraense sp. nov. International journal of

https://journals.sbmu.ac.ir/nafas

59 ! 5l PCR-RFLP s> 4 g5 o g a2
ol aslllas jo Ll 55 colainl 09,8 g 3180 5l
QUB26, QUB11b, QUBA156 5,5 usSs) aus
5 A Hpax derw e iSLsSle ladlgnl s
HGI=0.7 YL ples oj03 glls QUBLID uesel
(V1) 09 Ao 52 S LgSole slody g (o 50

WS WS ylE Yers e o ol Kes 5 Kam
QUB3232, QUBI1la, QUBILIb (ks
5 Semn sbage G kewsSy (nFeaims 1zl
(F7) assind S e

50 il Sen g Kremer Lug o5 6,50 adllas o
a3l 1, QUBLID eyl o bl Yoo0 Jlo
Sre Sz lodige o, Syl (penies
5SS e obe 55 b addlls o oS
wad ey QUB26 ,QUBL1b, QUB4156
G o5 peains 318 QUBLLD (s
(FY) o

Sogy o Yeed Jl e uilKes 5 Ablordy
olredsl e SlsSile Sibiss sl VNTR
S50 woSel VA 5l adlas cpl o ais S eolatul
a5 ol plolid pedjseh Sl osSe A om

Flo lds) 32,555l (Sjslsentan] Slillas 4o
(FA) 2l oo Coon

wla> VY ol Kea 3 Wada Ko adlas o
30 VNTR gy b 1) sl g e 2SlsSile
oolaiwl as slo las oy ol @l sls JI 3 o)
(QUB18, QUB3232, QUBLID ) slywssy 5
ool sl HGIZ0.9 1 1, lawiss _UT £55 QUB
03,51 palp loaisS b sy 5558 gamaib 4
(YO) el

5,08 s QUBLID usSy) anlllas oyl jo ax )31
5 deoe ey SLsSole slaalgpl oy (YL 3128
sled sl Lol gy SheaS” o jolS 295 po S LsSoLe
Iy 255 )13 eolial 990 Wilgs oo 095 90 (nl O
3 rSbsSole sladlgil Glee yo (JoSge Sl sl
ASl ails 8,5 Wleh so donw

J ls,. QUB26, QUBALS6 ..y 55
50 Oglite goae oSl 4 axgr L HGI Lasls



https://journals.sbmu.ac.ir/nafas

20)

21)

22)

23)

24)

25)

26)

27)

28)

numbers of tandem DNA  repeats.
Microbiology. 1998 May 1;144(5):1189-96.
Hilty M, Késer M, Zinsstag J, Stinear T,
Pluschke G. Analysis of the Mycobacterium
ulcerans genome sequence reveals new loci
for variable number tandem repeats (VNTR)
typing. Microbiology. 2007 May
1;153(5):1483-7.

Hidarei F, Farnia P, Nowroozi J, Majd A,
Tajeddin E, Masjedi MR, Velayati AA. The
Rapid Identification Atypical Mycobacterium
Pulmonary  in  Tuberculosis  Patients:
Avaluation of QUB3232 Locus Using the
VNTR Method. J Zanjan University.
2009;17(67):29-40.

Mazars E, Lesjean S, Banuls AL, Gilbert M,
Vincent V, Gicquel B, Tibayrenc M, Locht C,
Supply P. High-resolution minisatellite-based
typing as a portable approach to global
analysis of Mycobacterium tuberculosis
molecular epidemiology. Proceedings of the
national academy of Sciences. 2001 Feb
13;98(4):1901-6.

Supply P, Mazars E, Lesjean S, Vincent V,
Gicquel B, Locht C. Variable human
minisatellite-like regions in the
Mycobacterium tuberculosis genome.
Molecular ~ microbiology. May
1;36(3):762-71.

Supply P, Allix C, Lesjean S, Cardoso-
Oelemann M, Riisch-Gerdes S, Willery E,
Savine E, De Haas P, Van Deutekom H,
Roring S, Bifani P. Proposal for
standardization of optimized mycobacterial
interspersed repetitive unit-variable-number
tandem repeat typing of Mycobacterium
tuberculosis. Journal of clinical microbiology.
2006 Dec 1;44(12):4498-510.

Wada T, Maeda S, Hase A, Kobayashi K.
Evaluation of variable numbers of tandem
repeat as molecular epidemiological markers
of Mycobacterium tuberculosis in Japan.
Journal of medical microbiology. 2007 Aug
1;56(8):1052-7.

Kent P, Kubica GJPhmagftlllUDoH, Human
Services PHS, Centers for Disease Control.
Control CfD. 1985.

Ramazanzadeh R, Amirmozafari N, Farnia P,
Ghazi F. Genotyping of Mycobacterium
tuberculosis isolates from TB patients with
spoligotyping. Scientific Journal of Kurdistan
University of Medical Sciences. 2006 Jun
10;11(1):50-9.

Eisenach KD, Donald Cave M, Bates JH,
Crawford JT. Polymerase chain reaction
amplification of a repetitive DNA sequence
specific for Mycobacterium tuberculosis.
Journal of Infectious Diseases. 1990 May
1;161(5):977-81.

2000

VNTR (g b dposms pg2 5SLgSo Lo 50 QUB wgs'gl 2L 35

11)

12)

13)

14)

15)

16)

17)

18)

19)

systematic and evolutionary microbiology.
2015 Feb 1;65(2):656-62.

Griffith DE, Aksamit T, Brown-Elliott BA,
Catanzaro A, Daley C, Gordin F, Holland SM,
Horsburgh R, Huitt G, lademarco MF, Iseman
M. An official ATS/IDSA statement:
diagnosis, treatment, and prevention of
nontuberculous  mycobacterial ~ diseases.
American journal of respiratory and critical
care medicine. 2007 Feb 15;175(4):367-416.
Baghizadeh A, Mehrian P, Farnia P.
Computed tomography findings of pulmonary
Mycobacterium simiae infection. Canadian
respiratory journal. 2017 Jan 1;2017.

Baghaei P, Tabarsi P, Farnia P, Marjani M,
Sheikholeslami FM, Chitsaz M, Bayani PG,

Shamaei M, Mansouri D, Masjedi MR,
Velayati AA. Pulmonary disease caused by
Mycobacterium simiae in Iran’s national

referral center for tuberculosis. The Journal of
Infection in Developing Countries.
2012;6(01):23-8.

Braun-Saro B, Esteban J, Jiménez S, Castrillo
JM, Fernandez-Guerrero ML. Mycobacterium
simiae infection in an immunocompromised
patient without acquired immunodeficiency
syndrome. Clinical Infectious Diseases. 2002
Mar 1;34(5):e26-7.

Shitrit D, Peled N, Bishara J, Priess R, Pitlik
S, Samra Z, Kramer MR. Clinical and
radiological features of Mycobacterium
kansasii infection and Mycobacterium simiae
infection. Respiratory medicine. 2008 Nov
1;102(11):1598-603.

Cangelosi GA, Freeman RJ, Lewis KN,
Livingston-Rosanoff D, Shah KS, Milan SJ,
Goldberg SV. Evaluation of a high-throughput
repetitive-sequence-based PCR system for

DNA fingerprinting of Mycobacterium
tuberculosis and Mycobacterium  avium
complex strains. Journal of clinical

microbiology. 2004 Jun 1;42(6):2685-93.
Falkinham 1l JO. Nontuberculous
mycobacteria from household plumbing of
patients with nontuberculous mycobacteria
disease. Emerging infectious diseases. 2011
Mar;17(3):419.

Masjedi MR, Varahram M, Mirsaeidi M,
Ahmadi M, Khazampour M, Tabarsi P,
Baghei P, Marjane M, Bahadori M, Zarifi AZ,
Velayati AA. The recent-transmission of
Mycobacterium tuberculosis strains among
Iranian and Afghan relapse cases: a DNA-
fingerprinting using RFLP and spoligotyping.
BMC infectious diseases. 2008 Dec;8(1):1-7.
Frothingham R, Meeker-O'Connell WA.
Genetic diversity in the Mycobacterium
tuberculosis complex based on variable

Y16 A Olxio A8 luwl oF oyled ¥ Jlw \ G



Y1 G A oloiio A8 ¢l ¥ oyl ¥ Jlo \ G

ohSod g (S50 g

39)

40)

41)

42)

43)

44)

45)

46)

47)

Heidarieh P, Mirsaeidi M, Hashemzadeh M,
Feizabadi MM, Bostanabad SZ, Nobar MG,
Hashemi Shahraki A. In vitro antimicrobial
susceptibility of nontuberculous mycobacteria
in Iran. Microbial Drug Resistance. 2016 Mar
1;22(2):172-8.

Hamieh A, Tayyar R, Tabaja H, EL Zein S,
Bou Khalil P, Kara N, Kanafani ZA, Kanj N,
Bou AKI I, Araj G, Berjaoui G. Emergence of
Mycobacterium simiae: A retrospective study
from a tertiary care center in Lebanon. PloS
one. 2018 Apr 4;13(4):e0195390.

van Ingen J, Totten SE, Heifets LB, Boeree
MJ, Daley CL. Drug susceptibility testing and
pharmacokinetics question current treatment
regimens in Mycobacterium simiae complex
disease. International journal of antimicrobial
agents. 2012 Feb 1;39(2):173-6.

Legrand E, Goh KS, Sola C, Rastogi N.
Description of a novel Mycobacterium simiae
allelic variant isolated from Caribbean AIDS
patients by PCR-restriction enzyme analysis
and sequencing of hsp 65 gene. Molecular and
cellular probes. 2000 Nov 1;14(6):355-63.
Han H, Wang F, Xiao Y, Ren Y, Chao Y, Guo
A, Ye L. Utility of mycobacterial interspersed

repetitive unit typing for differentiating
Mycobacterium  tuberculosis  isolates in
Wuhan, China. Journal of medical

microbiology. 2007 Sep 1;56(9):1219-23.

Dauchy FA, Dégrange S, Charron A, Dupon
M, Xin Y, Bébéar C, Maugein J. Variable-
number tandem-repeat markers for typing
Mycobacterium intracellulare strains isolated

in  humans. BMC microbiology. 2010
Dec;10(1):1-7.
Thibault V, Grayon M, Boschiroli M,

Hubbans C, Overduin P, Stevenson K,
Gutierrez M, Supply P, Biet F. New variable
Number Tandem Repeat markers for typing
Mycobacterium avium subsp paratuberculosis

strains: comparison with 1S900 RFLP.
INVENoOMY C'Veterinary Network of
Laboratories Researching into Improved

Diagnosis and Epidemiology of Mycaobacterial
Diseases' 2007 (p. Inconnu).

Kam KM, Yip CW, Tse LW, Leung KL,
Wong KL, Ko WM, Wong WS. Optimization
of variable number tandem repeat typing set
for differentiating Mycobacterium
tuberculosis strains in the Beijing family.
FEMS microbiology letters. 2006 Mar
1,256(2):258-65.

Kremer K, Au BK, Yip PC, Skuce R, Supply
P, Kam KM, van Soolingen D. Use of
variable-number tandem-repeat typing to
differentiate Mycobacterium  tuberculosis
Beijing family isolates from Hong Kong and
comparison with 1S6110 restriction fragment

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

https://journals.sbmu.ac.ir/nafas

Chimara E, Ferrazoli L, Ueky SY, Martins
MC, Durham AM, Arbeit RD, Ledo SC.
Reliable identification of mycobacterial
species by PCR-restriction enzyme analysis
(PRA)-hsp65 in a reference laboratory and
elaboration of a sequence-based extended
algorithm of PRA-hsp65 patterns. BMC
microbiology. 2008 Dec;8(1):1-2.

Fezzeh, Heidari, Farnia Parissa, Nowroozi
Jamileh, Majd Ahmad, Masjedi Mohammad
Reza, and Velayati Ali Akbar. "Evaluating the
sensitivity of three primers using PCR-
restriction fragment length polymorphism
analysis  for rapid identification of
Mycobacterium  simiae  isolated  from
pulmonary tuberculosis patients.” (2010): 30-
35.

Telenti A, Marchesi F, Balz M, Bally F,
Bottger EC, Bodmer T. Rapid identification of
mycobacteria to the species level by
polymerase chain reaction and restriction
enzyme analysis. Journal of clinical
microbiology. 1993 Feb 1;31(2):175-8.
Mokrousov |, Narvskaya O, Limeschenko E,
Otten T, Vyshnevskiy B. Detection of
ethambutol-resistant Mycobacterium
tuberculosis strains by multiplex allele-
specific PCR assay targeting embB306
mutations. Journal of clinical microbiology.
2002 May 1;40(5):1617-20.

Yang Z, Durmaz R, Yang D, Gunal S, Zhang
L, Foxman B, Sanic A, Marrs CF.
Simultaneous detection of isoniazid, rifampin,
and ethambutol resistance of Mycobacterium
tuberculosis by a single multiplex allele-
specific polymerase chain reaction (PCR)
assay. Diagnostic microbiology and infectious
disease. 2005 Nov 1;53(3):201-8.

Supply P. Multilocus variable number tandem
repeat  genotyping of  Mycobacterium
tuberculosis. Technical guide. 2005 May;6:1-
74.

Hunter PR, Gaston MA. Numerical index of
the discriminatory ability of typing systems:
an application of Simpson's index of diversity.
Journal of clinical microbiology. 1988 Nov
1;26(11):2465-6.

Legrand E, Devallois A, Horgen L, Rastogi N.
A Molecular  Epidemiological  Study
ofMycobacterium simiae Isolated from AIDS
Patients in Guadeloupe. Journal of clinical
microbiology. 2000 Aug 1;38(8):3080-4.

Cruz AT, Goytia VK, Starke JR.
Mycobacterium simiae complex infection in
an immunocompetent child. Journal of clinical
microbiology. 2007 Aug 1;45(8):2745-6.
Katoch VM. Infections due to non-tuberculous
mycobacteria (NTM). Indian Journal of
Medical Research. 2004 Oct 1;120:290-304.



https://journals.sbmu.ac.ir/nafas

VNTR (g b dposms pg2 5SLgSo Lo 50 QUB wgs'gl 2L 35

length polymorphism typing and
spoligotyping. Journal of clinical
microbiology. 2005 Jan 1;43(1):314-20.

48) Ablordey A, Swings J, Hubans C, Chemlal K,
Locht C, Portaels F, Supply P. Multilocus
variable-number tandem repeat typing of
Mycobacterium ulcerans. Journal of clinical
microbiology. 2005 Apr 1;43(4):1546-51.

V6 A Glrivo A (bl o o)load ¥ Jlo \ ‘



Nafas, Vol. 7, No. 2, Summer 2020, Pages: 9-21 Original Article

Investigation of QUB11b, QUB4156, QUB26

loci in Mycobacterium Simiae Using the
VNTR Method

Hoda Dezhkhi', Parissa Farnia?’, Azam Haddadi*, Poopak Farnia??,
Ali Akbar Velayati?

1) Department of Microbiology, Karaj Branch, Islamic Azad University, Karaj, Iran.

2) Mycobacteriology Research Center (MRC), National Research Institute of Tuberculosis and Lung
Disease (NRITLD), Shahid Beheshti University of Medical Sciences, Tehran, Iran

3) Department of Biotechnology, School of Advanced Technology in Medicine, Shahid Beheshti
University of Medical Sciences, Tehran, Iran

Abstract:

Mycobacterium simiae has been identified as the most abundant species of slow-growing
mycobacterium isolated from clinical specimens in Iran. One of the genetic fingerprinting
methods used for this purpose is called Variable number tandem repeat (VNTR). In this
study, in addition to the hsp65 PCR-RFLP method, the genetic pattern of Mycobacterium
simiae was investigated using QUB11b, QUB4156, QUB26 loci and VNTR method for
epidemiological studies. In this study, among 56 samples of atypical pulmonary and
extrapulmonary mycobacteria isolated from patients with pulmonary tuberculosis
symptoms, using culture on Lowenstein Jensen medium and differential tests including
nitrate reduction, catalase activity test, niacin test, growth rate and pigment production and
hsp65 PCR-RFLP method, all isolated mycobacterium simiae were identified.

Out of 56 isolated non-tuberculous mycobacteria, 41 samples (73.2%) were slow-growing
and 15 samples (26.7%) were fast-growing. Among the slow growths, 30 specimens
(73.1%) were mycobacterium simiae and among the fast growths, the highest number was
related to mycobacterium abscessus(80%). Among 30 mycobacterium simiae samples,
(10%) of the samples were sensitive to amikacin and kanamycin and resistant to
ciprofloxacin and (6.6%) were resistant to amikacin and kanamycin and sensitive to
ciprofloxacin. The QUB11b locus had the highest differentiation power (HGI = 0.7) among
the strains of mycobacterium simiae tested and was highly polymorphic.

Conclusion: QUB11b locus in both mycobacterium tuberculosis complex and
mycobacterium simiae isolates has the highest discriminative power, 0.6 and 0.7,
respectively. This locus can not be used to differentiate the two groups of mycobacterium
tuberculosis complex and mycobacterium simiae, but this locus is suitable for
differentiating mycobacterium simiae subtypes due to its high discriminative power.
Keywords: Mycobacterium simiae, hsp65 PCR-RFLP, VNTR, QUB26, QUBA4156,
QUB11b loci

“ Corresponding Author:
Parissa Farnia, PhD. Mycobacteriology Centre, NRITLD/WHO, Shahid Beheshti University (Medical
Campus), Tehran, Email: pfarnia@hotmail.com



mailto:pfarnia@hotmail.com

	V5N2 (02) Pg1-اصلاح نگارشی
	V5N2 (02) Pgs-اصلاح نگارشی
	V5N2 (02) English اصلاح نگارشی

