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Typing system Locus Primer name Nucleotide sequence (5'-3")
16S rRNA 16S rRNAf ACG GTG GGT ACT AGG TGT GGG TTT C
16S rRNAr TCT GCG ATT ACT AGC GAC TCC GAC TTC A
RvI510 Rv1510f GTG CGC TCC ACC CAA ATA GTT GC
Rv1510r TGT CGA CCT GGG GCA CAA ATC AGT C
Rv1970 Rv1970f GCG CAG CTG CCG GAT GTC AAC
Rv1970r CGC CGG CAG CCT CAC GAA ATG
Rv3377/8f CGA CGG GTC TGA CGG CCA AAC TCA TC
Rv Typing Rv3377/8
Rv3377/8r CTT GCT CGG TGG CCG GTT TTT CAG C
Rv3120 Rv3120f GTC GGC GAT AGA CCA TGA GTC CGT CTC CAT
Rv3120r GCG AAA AGT GGG CGG ATG CCA AGG TAG T
Rv0577 Rv0577f ATG CCC AAG AGA AGC GAA TAC AGG CAA
Rv0577r CTA TTG CTG CGG TGC GGG CTT CAA
IS1561 IS1561f GCT GGG TGG GCC CTG GAA TAC GTG AAC TCT
1S1561r AAC TGC TCA CCC TGG CCA CCA CCA TTG ACT
RDIf AAG CGG TTG CCG CCG ACC GAC C
RD1 RDlinter CTG GCT ATA TTC CTG GGC CCG G
RDr GAG GCG ATC TGG CGG TTT GGG G
RD4f ATG TGC GAG CTG AGC GAT G
RD4 RDd4inter TGT ACT ATG CTG ACC CAT GCG
. RD9r4 AAA GGA GCA CCA TCG TCC AC
RD Typing RDYf CAA GTT GCC GTT TCG AGC C
RDY9 RD9Yinter CAA TGT TTG TTG CGC TGC
RDYr GCT ACC CTC GAC CAA GTG TT
RDI12f GGG AGC CCA GCA TTT ACC TC
RDI12 RD12inter GTG TTG CGG GAA TTG CTC GG
RDI12r AGC AGG AGC GGT TGG ATA TTC
ETR-A ETR-Af AAA TCG GTC CCA TCA CCT TCT TAT
ETR-Ar CGA AGC CTG GGG TGC CCG CGA' TT
ETR-B ETR-Bf GCG AAC ACC AGG ACA GCA TCA'T
ETR-Br GGC ATG CCG GTG ATC GAG TGG
ETR-C ETR-Cf GTG AGT CGC TGC AGA ACC TGC A
ETR-Cr GGC GTC TTG ACC TCC ACG AGT
ETR-D ETR-Df CAG GTC ACA ACG AGA GGA AGA GC
ETR-Dr GCG GAT CGG CCA GCG ACT ccCT
ETR.E ETR-Ef CTT CGG CGT CGA AGA GAG CCT C
ETR-Er CGG AAC GCT GGT CAC CAC CTA A
ETR-F ETR-Ff CTC GGT GAT GGT CCG GCC GGT CAC
. ETR-Fr GGA AGT GCT CGA CAA CGC CAT GC
MIRU-VNTR Typing MIRU-10 MIRU-10f  GTT CTT GAC CAA CTG CAG TCG TCC
MIRU-10r GCC ACC TTG GTG ATC AGC TAC CT
MIRU-16 MIRU-16f TCG GTG ATC GGG TCC AGT CCA AGT A
MIRU-16r CCC GTC GTG CAG CCC TGG TAC (VIC)
MIRU-26 MIRU-26f TAG GTC TAC CGT CGA AAT CTG TGA C
MIRU-26r CAT AGG CGA CCA GGC GAA TAG
MIRU-39 MIRU-39f CGC ATC GAC AAA CTG GAG CCA AAC
MIRU-39r CGG AAA CGT CTA CGC CCC ACA CAT
MIRU-40 MIRU-40f GGG TTG CTG GAT GAC AAC GTGNT
MIRU-40r GGG TGA TCT CGG CGA AAT CAG ATA
QUBIIb QUBI11bf CGT AAG GGG GAT GCG GGA AAT AGG
QUBI1Ir CGA AGT GAA TGG TGG CAT
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Initial
i Number Denaturation  Annealing  Extension  Final Elongation
Locus Denaturation
of cycles s/°C s/°C s/°C s/°C
s/°C
16S rRNA 300/94 35 60/94 60/60 60/72 600/72
IS1561, RV0577, RV1510, RV1970, RV3877/8,
300/94 35 60/94 60/60 60/72 600/72
RV3120
RD1, RD4, RDY, RD12 420/95 40 45/94 45/65 45/72 420/72
ETR-A, ETR-B, ETR-C, ETR-D, ETR-E, ETR-F,
MIRU-10, MIRU-16, MIRU-26, MIRU-39, 600/95 40 60/94 60/68 60/72 600/72
MIRU-40
QUB-11b 600/95 30 60/94 60/65 60/72 600/72
PCR (slads 3051 53 Lo STy odijlo sl 3o 2 Vi gd>
Primer Total
PCR master Primer forward Primer DNA DMSO PCR water
PCR reaction intermediate volume
mix (ul) ()] reverse (ul) template (ul) () ()
()] ()
16S rRNA 6 0.4 0.4 0 2 0.4 2.8 12
IS1561, RV0577, RV1510,
6 0.4 0.4 0 2 0.4 2.8 12
RV1970, RV3877/8, RV3120
RD1, RD4, RDY, RD12 6 1.25 1.25 1.25 2 0 0.25 12
ETR-A, ETR-B, ETR-C, ETR-D,
ETR-E, ETR-F, MIRU-10,

6 0.3 0.3 0 2 0.4 3 12

MIRU-16, MIRU-26, MIRU-39,
MIRU-40, QUB-11b
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5 E s g g g g g g 2 g g g g g 3
E H 2 2 2 3 2 2 g g g g g 2 &
AR0413 80 M IRANIAN 2 1 4 2 3 22 2 32 5 2 3 2 o
AR0225 42 F___ IRANIAN 2 1 4 3 3 22 2 32 5 2 3 2 o
AR0I23 81 M IRANIAN 2 1 4 3 3 22 2 42 5 2 3 2 o3
ARIGS2 28 M AFGHANI 2 1 4 3 3 22 2 22 5 2 3 2 o4
AR0416 66 F___ IRANIAN 2 1 4 3 3 22 2 32 6 2 3 1 o5
AR0404 75 M IRANIAN 2 1 4 3 3 32 2 32 5 2 3 2 06
AR0301 77 F___ IRANIAN 2 2 2 3 3 32 5 52 4 3 3 2 o7
AR0OI2S 78 M IRANIAN 2 2 2 3 3 32 5 42 7 2 3 2 a
AR0536 20 F__ AFGHANI 2 2 2 3 3. 32 5 42 7 2 3 2 a
AR0129 80 _ND___ IRANIAN 2 2 2 3 3 32 7 42 9 3 3 2 o8
AR0406 85 ND__ IRANIAN 2 2 2 3 3 22 2 52 6 2 4 )
AR0S32 79 F___ IRANIAN 2 2 2 3 5 22 7 52 8 3 3 2 ow
ARII64 80 F__ IRANIAN 2 2 2 3 5 32 7 42 9 3 3 2 on
AR0410 80 F__ IRANIAN 2 2 4 3 3 22 2 42 5 2 3 2 o
AR0974 70 F__ IRANIAN 3 1 4 3 3 22 1 42 7 2 3 2 o
AR0409 48 F___ IRANIAN 3 1 4 3 3 22 2 21 4 2 3 2 ou
AR0200 80 M IRANIAN 3 1 4 3 3 22 2 32 5 2 2 2 o5
ARI421 35 _F___ AFGHANI 3 1 4 3 3 22 2 52 5 3 3 1 o1
ARM401 48 M IRANIAN 3 1 4 3 3 22 2 32 6 2 1 2 orr
AR0054 73 F___ _IRANIAN 3 1 4 3 3 22 2 32 &6 2 3 2«
ARO11Z 71 F__ IRANIAN 3 1 4 3 3 22 2 32 6 2 3 2«
AR0I26 75 F___ IRANIAN 3 1 4 3 3 22 2 32 6 2 3 2«
AR0IZS 75 M IRANIAN 3 1 4 3 3 22 2 32 6 2 3 2
AR0244 74 F___ IRANIAN 3 1 4 3 3 22 2 32 &6 2 3 2«
AR0411 82 F__ IRANIAN 3 1 4 3 3 22 2 32 6 2 3 1 o8
AR0619 70 F___ IRANIAN 3 1 4 3 3 22 2 52 6 2 3 2 o
AR0959 60 M IRANIAN 3 1 4 3 3 22 2 42 6 2 3 2 o
AROI19 _ND __F___ IRANIAN 3 1 4 3 3 22 2 32 6 2 3 2 oxn
AR0405 45 M IRANIAN 3 1 4 3 3 22 2 42§ 2 4 2 oz
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Abstract

Background and Objective: MIRU-VNTR typing is currently one of the most frequently-used
standardized genotyping systems in molecular epidemiology of tuberculosis in the world. This sudy was
done to determine the Mycobacterium tuberculosis genotyping by MIRU-VNTR method.

Methods: This descriptive study was done on sputum, gastric lavage clinical specimens of 53
tuberculosis suspected patients. Fifty-three isolates were identified by 16S rRNA and Rv-typing followed
by RD typing. They were then subjected to a 12-locus (ETRA, ETRB, ETRC, ETRD, ETRE and ETRF,
MIRU-10, MIRU-26, MIRU-39, MIRU-30 plus QUB-11b) MIRU-VNTR typing system.

Results: In MIRU-VNTR typing, forty-four types were identified with 13 isolates classified in 4 clustered
and the remaining 40 isolates representing 40 orphan patterns. In comparative analysis of MIRU-VNTR
loci, MIRU-26 with 7 alleles displayed the highest diversity level (Simpson’s diversity index = 0.767.
Out of the 53 isolates, only one was identified as Mycobacterium bovis. All the remaining isolates were
characterized as Mycobacterium tuberculosis. None of the samples was affected to Mycobacterium
complex strain. No evidence of either double or co-infection of the patients with more than one
species/strain was detected.

Conclusion: While the genomic diversity observed by MIRU-VNTR typing sounds extensive, the
population genomic structure on the whole however, seems to be homogenous. Recent transmission
between studied patients does not appear to be a frequent event as only 13 isolates representing 4
MIRU-VNTR types, were assumingly epidemic.

Keywords: Mycobacterium tuberculosis complex, Mycobacterium bovis, RD typing, Rv-typing,
MIRU-VNTR genotype
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