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Comar p Geos ol 53 el Cosey slaad = 5
s S 48 35y (5o A a2 S ad g
e i b S (S5 syl SNl (5 3
Lot pae A paeS S5 ple sl Ol
by doys A oS Ly o a0l ey 4
& bse doss Yoo liile s Okl ladsnl &

laasl
A5l anllas s oS 08 8 Sl AY (Gl s
OB il 5 s e SELS e Sl

() Jaa) ol ol o351 ) g 3 48 05 8
55 AT o & Gaisad o 31 G sz 3
YY) sl YA LAs gdoatws 5 A S 13
SEIN) sl OF 5 (6 pas G glaadp 55 (dusys
el S 15 gkt sladd et s (Ao
OF cd YA & el s 4 (S5 o FY w5
S Vs (Lo, YY) 5 5 4 s
Voadet ¥ odhes A0)) e ¥ oads ¥ s
VEIYA) (gais ¥ adss Yi(doys YNYE) (e
Fadt Y (Ao 31V/4) S 5ae 0wl ¥ (oo
OY/A) (s 5ae A ads ) 5 (doys VH/YA) (G s

(\ )‘.)‘54.;) ..\.,\.L.:;‘.) )‘J'; (Jw,d).)

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-1290-fa.html

Downloaded from ismj.bpums.ac.ir at 9:50 +0330 on Friday September 25th 2020

AY/PGRS & L jsls s paw SLstle us

O Ker 5 eyl SlndS

- st

uj;;u_;l)lj;@jj:ASJﬁQLL»JJSdL:.A\L;LAU)ﬁ‘
Y lased 5o adllas o slaokiul SSE 4 sy

LY 15 500) Cosl s esls OLLS

At slgStad

il s 5 1515 080 S g s 5 i

PGRS-RFLP 25, 4 (bl Gbls o 2 a3l 5 052 S 5K (glaey s gliuad 5 Sl 3 w55 (Y Jlaged
Fig 2) Frequency distribution of Mycobacterium tuberculosis strains clustering according to geographical regions by
PGRS-RFLP metod

Loys OMO oS (gysb a4 (P=+/+¥4) Lol s
Coil 3 s Ol 3 O genlinSl s aile a5 (g3l
A S 13 G gae ko gladd g o
5@91‘@L‘Wduwww\;igp\l
S o mle dale (libs Jlasal ik slge o
u)}jb}A{JWLgLAU;jJA‘UW)_}
O Jad=) Gl sy (g lslms alaly gl

Rep s o dled gladbal el Jl o
S e o btk (ghuad s uils Ll
Dl ad et LS 4 bl oidled slaokd
FS o Camar b gl = sl Sl 3 5 Lol
L35 oliile S Olins S sladlind gladl sl 2o
5 SRl e 68 Al S ol s s
3pry (Ol aile Ok Ohlee) NV Gloys 058
wh 53 Oleys aile 35k Ollew 31 VO/D &5 ol
g 3035 med Ololew SITE/D 5 o8 0 and (sls
daly uzmen (P=2/00F) Wog 5 3 4 e sla

g ad gt SIS 5 OsplianSy Al (Sl e

Olpl o 5 o pdled Gy ute pol Olile o 53 GAuad 5 5 SIS g3 Jalge o golel sl (V U

P-value  X? >4 pasia PR A sladd

(ae,3) N Y- 1Y Py

- Y(YO/+) FOVO/)

AQ/OY) ST -

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-1290-fa.html

Downloaded from ismj.bpums.ac.ir at 9:50 +0330 on Friday September 25th 2020

\\'ﬂ‘\xs‘gabﬁ/YUL«.ﬁ/c}w‘gwdb oy b /Ay

YOVF/V) O(AY/Y) FOV/Y) Yoot
VOY\/V) YV(OA/Y) TE(FY/A) A
V(YY) YE(V/%) TE(F/TV) >f.
VE(YY/P) Ya(v/t) FYOV/Y) 03

o/eYY \/o o
VE(E/N) YV(F0/4) FA(YA/A) 3,
YV(F4/0) Y£(F/0) YOV/Y) o 2dls

AN V/OY Lokl
VN(Y#/A) Yo (VYY) FA(YA/A) o
YO O/A) VS (AF/Y) VA(YY/#Y) 350s

/¥4 /0N O gealionSTy
YY(FV/0) TV (OAD) OY(PY/+4) FSIEY
V(O V(O Y(Y/YA) syls

A4 +/OA A5 3l g 4 slzel
Ve (YO/8) YA(VE/Y) T4(Y0/Y) FSIRY
VF(TV/E) YO(SA/%) 0+ (04/0Y) syls

Ve VAY4 Slbs Jleazal
a(rs/e) \F(PE/0) Yo(va/Ng) Y
Y(YY/Y) V(VV/A) 40 V) syls

A VY Ol aila
YA(YS/A) Y#EYIY) OV(SV/OA) Y
YOAY) A(AV/A) WOYN) 5 e

- - WO /0) YO04/0) £Y0+) Joke Jab cxsy

Y(YY/0) \Y(VE/0) WV(Y /YY) sl /ol & gh pman

oY q \Y(YE/0) TV(VO/0) FAOMY) L les Sleyses S

Sobe ol 5 (JolSS o 4 ST 0 S8 0,8 Eou

Slads g 3530 53 M 3ls (Ko ST Ol & by 5o
ol O il e sl g Ol 1S6110° S jle Ko
(YY) das e 0L |y Lol S ol i b Sl
S5 6 5 i 5 oS 5 i) 5 i
s 550 53 ol Js Ao s )l 5 5 585 W MTB
&5 5196110 (sla S 510 51 S S slaw b ola
R s o i o IO Ko 1 Lo
3l S ol sl b sl sdues (sl e
wPGRS 5l 5l eslized K (glaas s 5156110

(TY) 22l e il g5l e
pa LSl Sl gy oS aadlae cnl
Lo LSS gl s ol eslinal b La g slS 057
okl p Ol 3l GC 31 & IS
5 0kws S Jusl o8 Olamlydl (33 Ol
w by 6805 AY 51 S8 S Oysm Wl S

el ey 4y S calises o Y il Ol

Pl Jelk S edd pale a5yl
o e ) 3 Sisie Sl 3B e sl s
Sl ) ey adla ks 328 akd (Ol
Clad abanily 4y Ll 55 o oS s 59 1) (Soleny (e
LS Gy et sdame SOl b 3 Lo pde s
Ml 4 o Gole S50 13 0 4 5Ol (V1)
3 Ohles 3 Lisie e adlaie s f gt Ll

ONV) ol ey Ol b 3l 31 ulad Ol 5
68 olald ol tadl s s Sl olais s 6 b 3
Slllae o o 50087 0 STl il sl
BYY1- R LRG| P IO P W W P PW R ooy
PSSl Skl 0 S (LSS
Seslial ly e Lo S sl
S e 53 (olas I Sbs) 6l 50 sla Sl
a5l ol S gl Shs olebs 5 Sl

(\O) C,-w‘ a))jT J}"J“"‘)U":’Jjgfj;f’jﬂj‘fbjg[‘

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-1290-fa.html

Downloaded from ismj.bpums.ac.ir at 9:50 +0330 on Friday September 25th 2020

AY/PGRS & L jsls s pw SLstlo ues

O Ker 5 eyl SlndS

0> ke b 5 el i s Be e slady )
0l Olo s 5 pmen 4 30 156110 (la 1 5 5
(YO) el

L5 adaly & oWlar adkas ¢ 5 asllle ol 5o
@l L JUsl Jleasl a3 5 (gduad o=
b sbobal Dbl oSS S5
Mo gole 4 e JEH S5 (L S 5 Ol 5)
i S 1 58 laad s 5550 55 5 L0l
S Ll o 55 ol |y Lo anlllan 51 g 55 K0
AL ol adkie s (golen Olab s gl Jlie
Sblae en slaysis Bkl Wlg e 0Lk
2B bl il es bl ol wr s YU
oS Soles 58S play iS5 e Dladlas
53 e sl S 35 s S o
b5 o s o dhd Gble 5o e olas
b SOkl dued = o ol Cllae ol oS
Al S e Jled 5l

5 i A ey adllas pl s a8 (5 s e
5558l addlp e mde sy Obley e
Ol s &S as elnil (Gutierrez & et al) ol Kes
ok Iy abasly (ghuad sz 53 e Sy anlllas
o Eobms alaly ol axllas 53 s (YF) 3
Moy o ladlssl oo guad s b 5 S
Jasl a8 ey o S 4 5kl 5 (P<e/i0) Wi
.,\..Nbr.a)l Sglite OU3 5 01,0 s 53 Soleg 2]
Sbea) Slos 08 55 53 Ol amslie oo s
hoad o elal p (Oleys adle b jle 5 i
Bl 03V Sless e S G (Golssme 5 65 Al
S S ol el s 4 gt = (Ol
woand a3 05 S cpl Ol 5l Aoy VO/O

o ISl Sl 55 el S izl i3 o

S g sl s ool Dl el
s o 53 e s o SOl (S35 £ 55
andllas )3 OLer 5 ad) Jle ) gbar VL [l
Jsbor Ohlasy 31 ol sl €503 OV (555 5 &S ]
elnil RFLP-PGRS 5, « 04l 555, Ol
5 e 08) il K55 o9 FO sl
5 Y o5, ISB110-RFLP s, 4 (0l
S5 o O 5 el plail K55 (558 0 Ola
s Sl (Famia & etal) ol 5L 5 (V0)
rles Olsles 5 Sal Ollas e S ske el JUis
S disls il Slagy YOA (555 laslles ¢ Sl
Jspl &35 » ISB110-RFLP iy, & Kinli 3
ssr 5 () (K85 o 70 Sl Obles glo
YV s 03 |y S5 cils 5 YO (Chaves)
P w oesles eSSl Wl
5 oLLlS (YF) 5,57 s RFLP-PGRS
SB35 g 035 Ve YNl s OlSes
Y¥ <5, »RFLP-PGRS s, 1, 0l ,5s MTB
Ol g a5l Olles 5l el lux MDR & 50l

V) Lsls 0L laly 5 eliile S cdgiie
Slallias b oS Sl piean 2l s b aalllas ol
PSSl (S55 g5 o Vo B8 o5

il o Al 5 1y ailate 53 g folS st
PEIN s 5 sbaes S ol Glol 5 IS sk
534S 6,55 andlln b avlie 53 5 A5 3505 Ao s
el PGRS_RFLP s 5, 3l sslicul L (55 0 0l
ah g Gl 08 sy i (Ao YO) 5y 0l
SlaosaS 53 IS sb as g min b anlllas 5o gy
4 Cams Al PGRS sl S Lol 5 Ll il
e Lres ate S TB Soab 55 b Gbla

Lg ﬁi.w.iua B Lhu}?- e)‘Ju\ Jb— e 02 ) J‘J‘J’e

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-1290-fa.html

Downloaded from ismj.bpums.ac.ir at 9:50 +0330 on Friday September 25th 2020

\"QQJ:SJJBP/Y °)L°““./f}“"9¢“”“:'JL“

cre b /a0

(Ao s Yo e basgza) 55 sl 5l 50 (ks
adlat b avglie 53 Ol ol o 8 it 53 (5ol ! Jlad
055 Ol o s 4y 0 Sl b o8 e
bl a5 (Oleys arle 050V Sleys
bl W Siees L5 o PGRS_RFLP
dal) sy cpimmen s UL 1) GBS 5 S
el p 3 (Gluad = 5 O gralionSTs Akl Jl> e
s Solg s g das e 0L 03 S Silalllas
4 Wae Oles b oo DLl o Olslosy mg e
Codsl 3 amelr 53 (gl S RS 6l TB

Ak o
¢L>.u'\ Jle 055 ooy andlae il glacys sdoes
o 5 STl 03 p0le T (VL a3 oSS
e 5 il ookl ST 5l bk pe (s
Sis gl il (VL slaws e el T4 by
Rl pladllie 0355 e s 3.3 S LA Ol 5 0 0
ol slacusgdme ple 1 B8 Ol a4 JsSe g5
Sl day 3 s s 4 e 5 AL e andllae
1 Wosls 3l 63l Ol 0358 o yis 3 5 Ok

-rﬂ’b Cwss

oo 5 ol

J s Ol 5 e (slaolStale3 OUS IS 51 08 sy 5
HES g SIS 28 Jled s o8 sl

5 e Dl S e b adles il Jb Coles
Sope wi Shn e ol w4y slagg ey
el a3 S

Bl ol

O OBy b wle S8 85z
RGN PR W

References:

Sliwlie 45 3L o Ol il O O les w3
e b B e pladllie 0350 o s s e
wllan ) b o aslis RFLP_GRSP 25,
S0 p Lol s Sldllas

Sgme BLII G O senlinSly atles ol allle s
Bl oS (ool Bl &S (g ysbay 2l QLT sduad e b
3V asls B sy O 3 O rlinST
L;x,r@uwuﬁ.mﬁ\,ub@uﬁJu;;tjgajﬂ
g 4 08358 Ml 5l il oo & grlinSTy clalae S
Sl i pamen 5 (TV) A4S (6, Ky (oot Siods
(YA) das DL (6505 ol Jow Jilie 53 (558

Ollawt 3l doys PAS i a (it Jlancul i )
Sl s S 3 s 6w glhade s K
Sl Jlantd o (513 xn dlaly on Ll Jelos
P=2/VA) ol S @ (g 55 b

bl SIS g0 Julge 5l Koo (S ol aslllas 5
UR o Do S sy g w by Sl Ol
Lo rlee ool &)l GLEIS 55 e 803 S
534S bl 51 Ll L(YQ) ool ok il abaly gbuadi =
a bsy 3 6o orles aile s ol adlllas
st bl s e oliis) 3pse Obes Ll 5y e
5 ol i Kos Slallas b ayli OIS 1

S e
SN S Pl 2yse 2 SNl aallas ol
s 2lA L Ol cpdled s o 5 s MTB
Sl el TB 55, 55 edas Jllia il LS
1 ol o3 e IS ekl se 0 SIS
adlaie 53 i sl o SLaSOle (S5 ¢ 45 350
a0l g YU anllas 3540

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-1290-fa.html

Downloaded from ismj.bpums.ac.ir at 9:50 +0330 on Friday September 25th 2020

AP IPGRS & L jsls s pn SLstle us

O Ker 5 Slayl SludS

1.Kruczak K, Augustynowicz-Kope¢ E,
Kozinska M, et al. Tuberculosis Transmission
in the Population of Patients from the Krakow
Region (Poland) Based on the Epidemiological
and Molecular Methods. Int J Mycobacteriol
2019; 8(1): 60-9.

2.Essone PN, Leboueny M, Siawaya ACM, et al.
M. Tuberculosis Infection and Antigen Specific
Cytokine Response in Healthcare Workers
Frequently Exposed to Tuberculosis. Sci Rep
2019; 9(1): 8201.

3.Tuberculosis WHO. Tuberculosis. (Accessed
October 17, 2019, at
https://www.who.int/news-room/fact-
sheets/detail/tuberculosis)

4.Houben RM, Dodd PJ. The Global Burden of
Latent Tuberculosis Infection: a Re-estimation
Using Mathematical Modelling. PLoS Med
2016; 13(10): e1002152.

5.Sahebi L, Ansarin K, Seyyedi M, et al.
Epidemiology and Patterns of Drug Resistance
among Tuberculosis Patients in Northwestern
Iran. Indian J Med Microbiol 2016; 34(3):
362-8.

6.Magiorakos AP, Srinivasan A, Carey RB, et al.
Multidrug-Resistant, Extensively  Drug-
resistant and Pandrug-resistant Bacteria: an
International Expert Proposal for Interim
Standard Definitions for Acquired Resistance.
Clin Microbiol Infect 2012; 18(3): 268-81.

7.Kazemian H, Kardan-Yamchi J, Mosavari N, et
al. Molecular Characterization of Multidrug
and Extensive Drug-resistant Mycobacterium
Tuberculosis Isolates from Iran. Infez Med
2019; 27(1): 26-31.

8.Vyazovaya AA, Mokrousov IV, Zhuravlev
VY, et al. The Molecular Characteristic of
Multidrug-resistant Strains of Mycobacterium
Tuberculosis Isolated in Northwestern Russia.
Mol Genet Microbiol Virol 2016; 31(1): 36-9.

9.Vaziri F, Kohl TA, Ghajavand H, et al. Genetic
Diversity of Multi-and Extensively Drug-
Resistant Mycobacterium Tuberculosis Isolates
in the Capital of Iran, Revealed by Whole-

Genome Sequencing. J Clin Microbiol 2019;
57(1): e01477-18.

10.Ei PW, Aung WW, Lee JS, et al. Molecular
Strain Typing of Mycobacterium Tuberculosis:
A Review of Frequently Used Methods. J
Korean Med Sci 2016; 31(11): 1673-83.

11.Gonzalo-Asensio J, Pérez I, Aguilé N, et al.
New Insights into the Transposition
Mechanisms of 1S6110 and its Dynamic
Distribution between Mycobacterium
Tuberculosis Complex Lineages. PLoS Genet
2018; 14(4): e1007282.

12.Sahebi L, Ansarin K, Hoffner S, et al. A
Molecular Epidemiology of Mycobacterium
Tuberculosis Strains in the North West and
West of Iran. Ann Med Health Sci Res 2015;
5(5): 334-9.

13.Chae H, Shin SJ. Importance of Differential
Identification of Mycobacterium Tuberculosis
Strains for Understanding Differences in their
Prevalence, Treatment Efficacy, and Vaccine
Development. J Microbiol 2018; 56(5): 300-11.

14 Jagielski T, Van Ingen J, Rastogi N, et al.
Current Methods in the Molecular Typing of
Mycobacterium  Tuberculosis and  other
Mycobacteria. Biomed Res Int 2014; 2014:
645802.

15.Yaghoubi S, Mosavari N, Moradi Bidhendi S,
et al Molecular typing of Mycobacterium
tuberculosis strains isolated from patients in
Markazi Province. Iran South Med J. 2014; 17
(4) :602-611. (Persian)

16.Ross BC, Raios K, Jackson K, et al. Molecular
Cloning of a Highly Repeated DNA Element
from Mycobacterium Tuberculosis and Its Use
as an Epidemiological Tool. J Clin Microbiol
1992; 30(4): 942-6.

17.Kumar V, Abbas AK, Fausto NMR. Robbins
Basic Pathology. 8" ed. Philadelphia: Saunders
Elsevier, 2007, 516-22.

18.Van Soolingen D, De Haas PE, Kremer K.
Restriction Fragment Length Polymorphism
Typing of Mycobacteria. Methods Mol Med
2001; 54: 165-203.

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-1290-fa.html

Downloaded from ismj.bpums.ac.ir at 9:50 +0330 on Friday September 25th 2020

\"%Qﬂjé‘éﬁ/v AJM/C‘WJMJLA

Cre b /Ay

19.Rafiee B, Mosavari N, Farazi AA, et al. DNA
Fingerprinting of Mycobacterium Tuberculosis
Isolates of Pulmonary Tuberculosis Patients in
Markazi Province by PGRS-RFLP Method. J
Arak Uni Med Sci 2012; 15(6): 35-44. (Persian)

20.Asgharzadeh M, Khakpour M, Salehi TZ, et
al. Use of Mycobacterial Interspersed Repeti-
tive Unit-variable-number Tandem Repeat
Typing to Study Mycobacterium
Tuberculosis Isolates from East Azarbaijan
Province of Iran. Pak J Biol Sci 2007; 10(21):
3769-77.

21.Doroudchi M, Kremer K, Basiri EA, et al.
IS6110- RFLP and Spoligotyping of
Mycobacterium Tuberculosis Isolates in Iran.
Scand J Infect Dis 2000; 32(6): 663-8.

22.Richardson M, Van Der Spuy GD, Sampson
SL, et al. Stability of Polymorphic GC-Rich
Repeat Sequence-Containing Regions of
Mycobacterium Tuberculosis. J Clin Microbiol
2004; 42(3): 1302-4.

23.Farnia P, Masjedi MR, Varahram M, et al. The
Recent-Transmission ~ of  Mycobacterium
Tuberculosis  Strains Among Iranian and
Afghan Relapse Cases: A DNA-Fingerprinting
Using RFLP and Spoligotyping. BMC Infect
Dis 2008; 8: 109.

24.Chaves F, Yang Z, El Hajj H, et al. Usefulness
of the Secondary Probe pTBN12 in DNA
Fingerprinting of Mycobacterium Tuberculosis.
J Clin Microbiol 1996; 34(5): 1118-23.

25.Borges M, Cafrune PI, Possuelo LG, et al.
Molecular ~ Analysis of  Mycobacterium
Tuberculosis Strains from an Outpatient Clinic in
Porto Alegre. J Bras Pneumol 2004; 30(4):
358-64.

26.Gagneux S, DeRiemer K, Van T, et al.
Variable Host—pathogen Compatibility in
Mycobacterium Tuberculosis. Proc Natl Acad
Sci USA 2006; 103(8): 2869-73.

27.Arbelaez MP, Nelson KE, Mufioz A. BCG
Vaccine  Effectiveness in  Preventing
Tuberculosis and its Interaction with Human
Immunodeficiency Virus Infection. Int J
Epidemiol 2000; 29(6): 1085-91.

28.Lei JP, Xiong GL, Hu QF, et al
Immunotherapeutic efficacy of BCG vaccine in
pulmonary tuberculosis and its preventive
effect on multidrug-resistant tuberculosis.
Zhonghua yu fang yi xue za zhi [Chinese
journal of preventive medicine] 2008; 42(2):
86-89.

29.Maliarik MJ, lannuzzi MC. Host Genetic
Factors in Resistance and Susceptibility to
Tuberculosis Infection and Disease. Semin
Respir Crit Care Med 2003; 24(2): 223-8.

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-1290-fa.html

Downloaded from ismj.bpums.ac.ir at 9:50 +0330 on Friday September 25th 2020

Iran South Med J 2020; 23(2): 87-98

Original Article

Molecular Typing of Mycobacterium Tuberculosis
Isolated from Iranian Patients Using Highly Abundant
Polymorphic GC-Rich-Repetitive Sequence

B. Golestani Eimani (ehp)t", Kh. Ansarin (rccp, Mmp)?, L. Sahebi (Php)?,
M. Seyyedi (PhD)>™"

1 Department of Biology, School of Basic Sciences, Islamic Azad University, Urmia, Iran
2 Tuberculosis and Lung Disease Research Center, Tabriz University of Medical Sciences, Tabriz, Iran

(Received 3 Aug, 2019 Accepted 10 Dec, 2019)

Abstract
Background: Tuberculosis (TB) with more than 10 million new cases per year and one of the top 10 causes
of death worldwide, is still one of the most important global health problems. Also, multi drug-resistant
tuberculosis (MDR) is a serious danger to public health. Understanding of the epidemiological pattern of
mycobacterium tuberculosis (MTB), Estimates of recent transmission and recurrence of infection, it is
possible with molecular typing methods. The present study was performed aiming to track and determine
the type of Mycobacterium tuberculosis infection, as well as its relationship with demographic factors, using
PGRS-RFLP.
Materials_ and Methods: In this study, 90 samples collected from TB patients from the North West
provinces of Iran, Molecular typing by Characterization highly abundant polymorphic GC-rich-repetitive
sequence. Investigated Demographic factors associated with the transmission of the disease.
Results: All isolates were grouped into 44 clusters 28types (33.3%) of the subspecies were in unique stains
and 66.7% (from 56 patients) had clustered isolates. The largest cluster contained 8 isolates (9.52%) was
the West provinces of Iran.
Conclusion: Genetic variation of Mycobacterium tuberculosis is high in this region. The rate of recent
transmission based on clustering was unexpected (The global average is 30%-40%). The recent transmission
was more dynamic in the west than northwest Iran. Clustering based on PGRS-RFLP can demonstrate the
high correlation between molecular and classic information. In addition, the significant relationship between
vaccination record and clustering highlights the necessity to conduct more extensive studies.
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