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Background: Different genetic and environmental factors are associated with susceptibility to pulmonary
tuberculosis (TB) in different individuals of different populations. Based on previous studies role of P2X7
gene common polymorphisms in susceptibility to pulmonary TB was associated with ethnicities.
Aim: We intend to perform this study on genetic reservoir (gene pool) of Lur population of western Iran.
Methods: For the present case-control study, 100 unrelated pulmonary TB patients and 100 unrelated
controls were enrolled through convenient sampling. TB confirmation was through smear and culture
of sputum. Polymerase chain reaction with restriction fragment length polymorphism (PCR-RFLP) was
used for molecular assay. This study has been approved in the ethic committee of Lorestan University
of Medical Sciences with registration number LUMS.REC.1396.253.
Results: Among the genotypes of polymorphism 1513A/C, AA genotype was associated with susceptibility
to pulmonary TB (P =.0001; OR =4.750) whereas AC genotype was a protecting factor (P =.0001; OR =
0.192). Higher genetic reservoir of A allele was associated with more susceptibility to pulmonary TB
(P=.0001; OR =2.879) whereas C allele was a protecting factor (P =.0001; OR =0.347). No significant
result was found for —762T/C polymorphism.
Conclusion: In Lur population of Iran, 1513A/C polymorphism of P2X7 is associated with susceptibility to
pulmonary TB. It is suggested that bio-information banks should be established and developed in
countries.
© 2017 Ain Shams University. Production and hosting by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction
1.1. Background

Tuberculosis (TB) in general and pulmonary TB in particular, is a
reason of mortality worldwide [1]. Based on the report of world
health organization (WHO), 9.2 million new cases of TB have been
discovered with 1.7 million cases of mortality [2]. It is estimated
that one third of world population are infected with mycobac-
terium TB (as latent TB) that only 5-10% of such infected individ-
uals reach the active and overt disease [3]. The quality and
prognosis of its end stage is different among different individuals
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[4]. Hence TB is a scientific model of medical anthropology. Differ-
ent genetic and environmental factors are associated with suscep-
tibility to pulmonary TB in different individuals of different
populations (Fig. 1). For instance the involved polymorphic genes
are TNF-a, TLR, VDR, MBL, NRAMP1, CD209 and IL-10 [5-8].
Purinergic receptor P2X, ligand-gated ion channel 7 (P2X7) is a
receptor belonged to the family of ATP-gated non-selective cation
cannels that has a high permeability to sodium, potassium and cal-
cium ions [9]. This receptor is highly expressed on surface of blood
cells, immune cells and in particular mono-nuclear lymphocytes.
Hence it plays its role in pre-inflammatory cytokine release from
monocytes and macrophages [10]. P2X7 is encoded by the P2X7
which has 13 exons on chromosome 12q24. This gene encodes a
595 aminoacid polypeptide with two trans-membrane domains
[11]. Activation of P2X7 with adenosine triphosphate (ATP) results
in rapid opening of cation channels, and hence results in calcium
and sodium ions import and potassium ion export. This process

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejmhg.2017.12.002&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.ejmhg.2017.12.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:farhad.shahsavar@lums.ac.ir
mailto:shahsavarfarhad@yahoo.com
https://doi.org/10.1016/j.ejmhg.2017.12.002
http://www.sciencedirect.com/science/journal/11108630
http://www.sciencedirect.com

232 A. Amiri et al./ The Egyptian Journal of Medical Human Genetics 19 (2018) 231-234

Genetic ®

Genetic ®

| . Environment ®

Environment ®

End

Genetic ®

NERE

Environment ®

-/

Two third of

people are health

have latent TB

One third of people

5-10% of them
result in overt TB

Fig. 1. Genetic and environmental factors is susceptibility to pulmonary TB at different levels.

is initiator of one of the pathways of caspase cascade resulting in
apoptosis; or resulting in the phospholipase D activation in turn
resulting in phagosome-lysosome fusion and finally mycobac-
terium killing [12-15]. P2X7 gene has two single nucleotide com-
mon polymorphisms (SNP) —762C/T and 1513A/C. Polymorphism
1513A/C exists on exon 13 of this gene, and plays a role in suscep-
tibility to pulmonary TB in some populations through affecting P2X7,
whereas polymorphism —762C/T exists on the upstream [16-20].

1.2. Aims

Because of the controversial findings of previous studies which
were due to ethnicity effect, we intend to perform this study on
genetic reservoir (gene pool) of Lur population of western Iran. It
seems that the strength and effect size of this association can be
different among different ethnicities.

2. Subjects and methods
2.1. Subjects

For the present case-control study, 100 unrelated pulmonary TB
patients and 100 unrelated controls were enrolled through conve-
nient sampling. The including criteria were being resident in Lore-
stan province of Iran, and the two recent generations of the
participants should be Lur. The exclusion criteria were having
any other background disease and not having written consents.

2.2. Laboratory analysis

TB confirmation was through smear and culture of sputum. Two
ml of peripheral blood of each patient were collected in ethylene-
diamine tetraacetic acid (EDTA) containing test tubes. DNA sam-
ples were extracted and purified using salting-out method.
Polymerase chain reaction with restriction fragment length poly-
morphism (PCR-RFLP) was used for molecular assay (Table 1). This
method has previously been used [21-23].

2.3. Statistical analysis

The frequency of the polymorphisms between groups were
compared through chi-square test and reporting the odds ratios
(OR) with their 95% confidence intervals (CI). The Iranian studies
were compared through dendrogram using STATA14 software (Sta-
taCorp LLC, US). This cluster analysis was based on dissimilarity
matrix of binary variables through complete linkage method.

2.4. Ethical considerations

This study has been approved in the ethics committee of Lore-
stan University of Medical Sciences with registration number
LUMS.REC.1396.253. Based on the comments mentioned in this
committee we took informed consent from the participants and
observed Helsinki rules.

3. Results
3.1. Demographic findings

In the present study 100 pulmonary smear positive individuals
and 100 healthy controls were evaluated. The mean age of the
patients was 32.61 (+7.5) years and the mean age of the controls
was 28.15 (+3.76) years. Male/female ratio were 43/57 and 49/51
in the patients and the controls respectively.

3.2. Genetic findings

No significant deviation from Hardy-Weinberg equilibrium was
detected (P >.05). Among the genotypes of polymorphism 1513A/
C, AA genotype was associated with susceptibility to pulmonary TB
(P=.0001; OR =4.750) whereas AC genotype was a protecting fac-
tor (P=.0001; OR=0.192). From the viewpoint of population
genetics, higher genetic reservoir of A allele was associated with
more susceptibility to pulmonary TB (P=.0001; OR-=2.879)

Table 1
Sequences of the primers used for PCR.
Polymorphism Sequences of primers Restriction enzymes Length (bp)
—762T/C Outer Primer: Hinc Il CC (235)
F: 5'-GAAACAGGGCCCTGGGTCCTC-3' CT (186 +235)
R: 5-TGGTGGGGGTGGAGGGGC-3’ TT (186)
Inner Primer:
F: 5'-GGTGTCCCTCACTGAATAGGTCAAT-3’
R: 5'-GGCAGTCCAACAAAGTTAGGTTTG-3’
1513A/C F: 5'-ACTCCTAG ATCCAGGGATAGCC-3' Hae II AA (209 + 143+65)

R: 5'-TACAGACGTGAGCCACGGT-3’

AC (209 + 143+117 + 92+65)
CC (143 +117+95 + 65)
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Table 2
Genotype distribution of P2X7 in patient and control groups.
Polymorphism Genotype Frequency in patients Frequency in controls 0Odds ratio P Value
—762T/C T 4 1 4.125 1742
TC 88 95 0.386 .0759
cC 8 4 2.087 2337
1513A/C AA 76" 40 4.750 .0001
AC 21 58" 0.192 .0001
CC 3 2 1.515 .6506
Table 3
Allele distribution of P2X7 in patient and control groups.
Polymorphism Allele Frequency in patients Frequency in controls 0Odds ratio P value
—762T/C T 48 48.5 0.980 .9203
C 52 51.5 1.020 .9203
1513A/C A 86.5 69 2.879 .0001
C 135 31 0.347 .0001

Table 4

Binary variables and dissimilarity matrix of the studies done in Iran about association of P2X7 polymorphisms and susceptibility to pulmonary TB.

Study Place Same ethnicity (Fars) —762C|T associated 1513A/C associated
Bahari, 2013 Zahedan No (Sistanei) Yes No

Velayati, 2013 Tehran Yes No Yes

Shamsi, 2016 Tehran Yes Yes Yes

Our study, 2017 Lorestan No (Lur) No Yes
Dissimilarity matrix

Study Bahari, 2013 Velayati, 2013 Shamsi, 2016 Our study, 2017
Bahari, 2013 0 1 0.66 1

Velayati, 2013 1 0 033 033

Shamsi, 2016 0.66 033 0 0.66

Our study, 2017 1 033 0.66 0
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Fig. 2. Cluster analysis of the dissimilarity matrix (Table 4) based on complete
linkage method.

whereas C allele was a protecting factor (P =.0001; OR = 0.347). No
significant result was found for —762T/C polymorphism neither for
genotypes nor for alleles (Tables 2 and 3). The cluster analysis was
done on 4 Iranian studies (Table 4, Fig. 2).

4. Discussion
4.1. Summary of evidence

This study was aimed to investigate the association of P2X7
polymorphism with susceptibility to pulmonary TB in Lur

population of Iran. It had been hypothesized that the strength
and effect size of this association could be different among ethnic-
ities. West of Iran has different populations of Kurd, Lur and Lak.
Previously we had been reported the human leukocyte antigen
(HLA) neighbor-joining tree of these ethnicities [24,25]. Based on
this, such people were closely like to total Iranian population but
still with unique diversities.

Li et al. (2002) conducted a study on 300 Gambian patients of
pulmonary TB. They concluded that C allele and CC genotype of
-762C|T polymorphism was associated with TB [26]. In contrast
to them, we found no significant relation for this polymorphism.
In our population most people were heterozygote for this polymor-
phism. Xiao et al. (2009) investigated this association on 96
patients of Han population of China. They found no significant cor-
relation neither for —762C/T nor 1513A/C [27]. Sambasivan et al.
(2010) performed this study on 156 Indian patients. They reported
that C allele of —762C/T polymorphism was associated with sus-
ceptibility to pulmonary TB; but they found no significant relation
for polymorphism 1513A/C [28]. As well, Wang et al. (2011) found
no significant relation for these polymorphisms [12]. In Iran, Bahari
etal. (2013) on 150 patients of Zahedan, east of Iran, reported a sig-
nificant relation for polymorphism —762C/T, but not for 1513A/C
[29]. It seems that in Lur population of Iran, 1513A/C polymor-
phism can be more effective even in contrast to this population
of Iran. The cluster analysis shows that Bahari et al. study has dif-
ferent results in comparison to other Iranian populations [21,30].
This may be due different ethnicities or maybe technical bias.

4.2. Strength and limitations

The strength and novelty of our study was that we could show a
different genetic reservoir in Lur population of Iran and its
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association with susceptibility to or protection against pulmonary
TB. From the limitations of ours, we can point out to this fact that
we did not have any subgroup of pulmonary TB mentioned in
Fig. 1.

5. Conclusion

In Lur population of Iran, 1513A/C polymorphism of P2X7 is
associated with susceptibility to pulmonary TB, which is unique
in comparison to some other populations. Such findings can help
health managers of countries to decide based on their genetic
reservoirs. It is suggested that bio-information banks should be
established and developed in countries.

Acknowledgments

We are grateful to all of the patients and individuals for their par-
ticipation. As well we appreciate Dr. Razieh Shabani. This study
was supported by the Lorestan University of Medical Sciences
under Grant No. 1647-4.

Conflict of interest
None.

References

[1] Kouhpayeh H, Hashemi M, Hashemi S, Moazeni-Roodi A, Naderi M, Sharifi-
Mood B, et al. R620W functional polymorphism of protein tyrosine
phosphatase non-receptor type 22 is not associated with pulmonary
tuberculosis in Zahedan, southeast Iran. Genet Mol Res 2012;11:1075-81.

[2] Global Tuberculosis Control: Surveillance, Planning, Financing, in, World
Health Organization, Geneva, 2008.

[3] Young D, Dye C. The development and impact of tuberculosis vaccines. Cell
2006;124:683-7.

[4] Fernando SL, Saunders BM, Sluyter R, Skarratt KK, Goldberg H, Marks GB, et al.
A polymorphism in the P2X7 gene increases susceptibility to extrapulmonary
tuberculosis. Am ] Respir Crit Care Med 2007;175:360-6.

[5] Shahsavar F, Amiri A, Sabooteh T, Hadilou M, Azargoon A. VDR Gene
Polymorphisms in Susceptibility to Pulmonary Tuberculosis Among the Lur
Population of Lorestan Province of Iran. Int J Adv Biotech Res 2017;8:2140-8.

[6] Amiri A, Sabooteh T, Shahsavar F, Anbari K, Pouremadi F. Mannose-Binding
Lectin (MBL) gene polymorphisms in susceptibility to pulmonary tuberculosis
among the Lur population of Lorestan Province of Iran. Genomics Data
2017;12:146-50.

[7] Shahsavar F, Shahsavari G, Azargoon A. 753 G/A polymorphism of TLR2 in the
susceptibility to pulmonary tuberculosis in the Lur population of Iran. Asian
Pacific ] Tropical Dis 2016;6:354-7.

[8] Shahsavar F, Varzi AM, Azargoon A. Association between TNF-308G/A
polymorphism and susceptibility to pulmonary tuberculosis in the Lur
population of Iran. Asian Pacific ] Tropical Biomed 2016;6:80-3.

[9] Khakh BS, North RA. P2X receptors as cell-surface ATP sensors in health and
disease. Nature 2006;442:527.

[10] Gu BJ, Zhang W, Worthington RA, Sluyter R, Dao-Ung P, Petrou S, et al. A Glu-
496 to Ala polymorphism leads to loss of function of the human P2X7 receptor.
] Biol Chem 2001;276:11135-42.

[11] Sluyter R, Stokes L. Significance of P2X7 receptor variants to human health and
disease. Recent Pat DNA Gene Sequences 2011;5:41-54.

[12] Wang X, Xiao H, Lan H, Mao C, Chen Q. Lack of association between the P2X7
receptor A1513C polymorphism and susceptibility to pulmonary tuberculosis:
a meta-analysis. Respirology 2011;16:790-5.

[13] Humphreys BD, Rice ], Kertesy SB, Dubyak GR. Stress-activated protein kinase/
JNK activation and apoptotic induction by the macrophage P2X7 nucleotide
receptor. ] Biol Chem 2000;275:26792-8.

[14] Kusner DJ, Barton JA. ATP stimulates human macrophages to kill intracellular
virulent Mycobacterium tuberculosis via calcium-dependent phagosome-
lysosome fusion. J Immunol 2001;167:3308-15.

[15] Coutinho-Silva R, Stahl L, Raymond M-N, Jungas T, Verbeke P, Burnstock G,
et al. Inhibition of chlamydial infectious activity due to P2X 7 R-dependent
phospholipase D activation. Immunity 2003;19:403-12.

[16] Ben-Selma W, Ben-Kahla I, Boukadida ], Harizi H. Contribution of the P2X7
1513A/C loss-of-function polymorphism to extrapulmonary tuberculosis
susceptibility in Tunisian populations. FEMS Immunol Med Microbiol
2011;63:65-72.

[17] Singla N, Gupta D, Joshi A, Batra N, Singh J. Genetic polymorphisms in the P2X7
gene and its association with susceptibility to tuberculosis. Int ] Tuberc Lung
Dis 2012;16:224-9.

[18] Wiley JS, Dao-Ung L-P, Li C, Shemon AN, Gu BJ, Smart ML, et al. An Ile-568 to
Asn polymorphism prevents normal trafficking and function of the human
P2X7 receptor. ] Biol Chem 2003;278:17108-13.

[19] Gu BJ, Sluyter R, Skarratt KK, Shemon AN, Dao-Ung L-P, Fuller SJ, et al. An
Arg307 to GIn polymorphism within the ATP-binding site causes loss of
function of the human P2X7 receptor. J Biol Chem 2004;279:31287-95.

[20] Sharma S, Kumar V, Khosla R, Kajal N, Sarin B, Sehajpal P. Association of P2X7
receptor+ 1513 (A— C) polymorphism with tuberculosis in a Punjabi
population. Int J Tuberc Lung Dis 2010;14:1159-63.

[21] Shamsi M, Zolfaghari MR, Farnia P. Association of IFN-y and P2X7 receptor
gene polymorphisms in susceptibility to tuberculosis among Iranian patients.
Acta Microbiol Immunol Hung 2016;63:93-101.

[22] Wu ], Lu L, Zhang L, Ding Y, Wu F, Zuo W, et al. Single nucleotide
polymorphisms in P2X7 gene are associated with serum immunoglobulin G
responses to Mycobacterium tuberculosis in tuberculosis patients. Dis.
Markers 2015;2015.

[23] Ozdemir F, Erol D, Konar V, Yiice H, Senli K, Bulut F, et al. Lack of association of
1513 A/C polymorphism in P2X7 gene with susceptibility to pulmonary and
extrapulmonary tuberculosis. Tuberkuloz ve toraks 2014;62:7-11.

[24] Varzi AM, Shahsavar F, Tarrahi MJ. Distribution of HLA-DRB1 and HLA-DQB1
alleles in Lak population of Iran. Hum Immunol 2016;77:580-3.

[25] Shahsavar F, Varzi A-M, Ahmadi SAY. A genomic study on distribution of
human leukocyte antigen (HLA)-A and HLA-B alleles in Lak population of Iran.
Genomics Data 2017;11:3-6.

[26] Li CM, Campbell SJ, Kumararatne DS, Bellamy R, Ruwende C, McAdam KP, et al.
Association of a polymorphism in the P2X7 gene with tuberculosis in a
Gambian population. J Infect Dis 2002;186:1458-62.

[27] Xiao ], Sun L, Jiao W, Li Z, Zhao S, Li H, et al. Lack of association between
polymorphisms in the P2X7gene and tuberculosis in a Chinese Han
population. FEMS Immunol Med Microbiol 2009;55:107-11.

[28] Sambasivan V, Murthy KJR, Reddy R, Vijayalakshimi V, Hasan Q. P2X7 gene
polymorphisms and risk assessment for pulmonary tuberculosis in Asian
Indians. Dis Markers 2010;28:43-8.

[29] Bahari G, Hashemi M, Taheri M, Naderi M, Moazeni-Roodi A, Kouhpayeh H,
et al. Association of P 2 X 7 gene polymorphisms with susceptibility to
pulmonary tuberculosis in Zahedan: Southeast Iran. Genet Mol Res
2013;12:160-6.

[30] Velayati AA, Farnia P, Farahbod AM, Karahrudi MA, Derakhshaninezhad Z,
Kazampour M, et al. Association of receptors, Purinergic P2X 7 and tumor
necrosis factor-alpha gene polymorphisms in susceptibility to tuberculosis
among Iranian patients. Arch Clin Infect Dis 2013;8.


http://refhub.elsevier.com/S1110-8630(17)30118-0/h0005
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0005
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0005
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0005
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0015
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0015
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0020
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0020
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0020
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0025
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0025
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0025
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0030
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0030
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0030
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0030
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0035
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0035
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0035
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0040
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0040
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0040
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0045
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0045
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0050
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0050
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0050
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0055
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0055
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0060
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0060
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0060
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0065
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0065
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0065
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0070
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0070
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0070
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0075
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0075
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0075
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0080
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0080
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0080
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0080
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0085
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0085
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0085
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0090
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0090
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0090
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0095
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0095
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0095
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0100
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0100
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0100
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0105
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0105
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0105
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0110
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0110
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0110
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0110
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0115
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0115
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0115
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0115
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0120
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0120
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0125
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0125
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0125
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0130
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0130
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0130
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0135
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0135
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0135
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0140
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0140
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0140
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0145
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0145
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0145
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0145
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0150
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0150
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0150
http://refhub.elsevier.com/S1110-8630(17)30118-0/h0150

	Association of P2X7 gene common polymorphisms with pulmonary tuberculosis in Lur population of Iran
	1 Introduction
	1.1 Background
	1.2 Aims

	2 Subjects and methods
	2.1 Subjects
	2.2 Laboratory analysis
	2.3 Statistical analysis
	2.4 Ethical considerations

	3 Results
	3.1 Demographic findings
	3.2 Genetic findings

	4 Discussion
	4.1 Summary of evidence
	4.2 Strength and limitations

	5 Conclusion
	ack17
	Acknowledgments
	Conflict of interest
	References


