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Tuberculosis Is a world-wide
health problem

= From 1850 y. to 1950 y. there are

peoples have died from
tuberculosis.

= Now: every year s anout
deaths are hecoming fliemithis infection.

= Annually, Cases are
iegistered.




Tuberculosis Is a multifactorial disease
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Social and environmental factors
poverty, bed nutrition, over -
population, migrations .

Mycobacterium : pathogenicity and
drug resistance .

IHost condition : adequate immune
defense depen dent frem human
genome.

HI\/-Infection : Is;about 8-10%) of
tuberculosis Is associated with
AIDS.




22 countries - 80% of all TB patients
In the world

Burden _ranking
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Different approaches for identifving
genes of predisposition to TB

Using ofi animal model s.

Studying of individuals with high
susceptibility to nenpathogenic
mycobacteries.

Case-contrel study. Search ofi assoclations

petween poelymorphic variants of candidate
genes and tuberculesis.

Geneme-wide linkage: studies

Bellamy R., 2006




HuGE Navigator (version

2.0) . : : :
HUGE Publications in Studies of Tuberculosis,

Pulmonary (All) (Temporal Trend and Spatial Pattern)

195 publications,
104 genes,
5 Meta-analyses
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Results of g enome -wide association study at TB

: : : : LOD or _
population material Linked loci article s
p-level

Gambia 67 families — 73 sibs pairs XQg26 1,84 Bellamy R. et al,
with TB 15011-13 2.00 2000

Brasilia 16 families with TB — 178 10g26.13 1,31 Miller E.N. et al,
individuals 11912.3 1,85 2004

20p12.1 1,78

Moroecco 96 families - 227 siblings 1922 2,00 El Baghdadi J. et
3027-928 1,93 al, 2006
89q12-g13 3,38

South Africa 81 families 6p21-923 1,90 Cooke G.S. et al,
(131 sibs pairs ); 20013.31-33 2,00 2008
24 families (24 sibs pairs)

Uganda 193 families 2021-924 p<10-3 Stein C.M. et al,

(803 individuals) 5p13-022 p<10-3 2008

7p22-p21 p<10-3
20913 p=0.002

Thailand 95 families 5023.2-31.3 2.29 Mahasirimongkol

(199 individuals) 17p13.3-13.1 2.57 S. etal., 2009

20p13-12.3 3.33

Ghana and 11425 individuals 18q11.2 p=6.8 x 10 ° | Thye T. et al.,
Gambia PALY




Atypical Familial Mycobacteriosis
MIM 209950

Recently, some individuals with
severe Infections due to

otherwise weakly pathogenic
mycobacteria (non -tuberculous
mycoebacteria or Mycobacterium
BCG) or Salmonella species have
peen shown to be unable to
produce or respond to

interferon -y. This inability results
from d eleterious mutations: In
any one of five different genes
involved 1n the type 1 cyiokine
cascade: IL12B, IL12RB1,
IENGRL, IENGR2 , STAT1 and
NEMO.

Eirst description of such
Infections was . 1951 y.




One gene — single infection
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Number of genes

Spectrum of genes of susceptibility to infectious diases
(Casanova u Abel, 2007)

*PIDs — Primery immunodeficites




Results of studying of
genetic predisposition
to tuberculosis In
Siberian populations




Studied groups

TB patients

Health control

Tuvinians
(Tuva Republic)

Russian (Tomsk)

Yakuts




Studied genes in 2001-2005

gene

Polymorphic
vaiant

Localization in
gene

Enzyme

NRAMP1

274C/T

exon 3

Mnl |

469+14G/C

Intron 4

Apa |

1465-85G/A

Inton 13

Bsel |

D543N

exon 15

Bmel8 |

E/f

exon 2

Fok |

B/

Intron 8

Bsm |

1188A/C

3-UTR

Taqg |

(+3953)A1/A2

exon 5

Taqg |

VNTR

Intron; 2




Allelic frequencies of studied polymorphisms
at TB patients and health tuvinians

1,000 - _
O TB patients

O health




Allelic frequencies of studied
polymorphisms at TB patients and health
Russians

* . p <0,05

[1 TB patients

B Health russians




Assoclations of studied polymorphisms
with quantitative and qualitative traits

Polymorphisms

Tuvinians

Russians

NRAMP1*274C/T

level of haemoglobin and
leucocytes

Destruction of lung, size of
TB lesions

NRAMP1*469+14G/C

Level of eosinophiles

NRAMP1*1465-85G/A

NRAMP1*D543N

Level of neutrophils and
MONOoCytes

IL1B*3953A1/A2

ILIRNFVNTR

Erythrocytes sedimentation rate,
level of neutrophils and
lymphocytes; Destruction of lung,
Size of infiltration

IL12B*1188A/C

VVDR*E/f

Erythrocyies sedimentation
rate, Level of immature
leucocytes

VVDR*B/b

Level of immature leucecytes
Destruction of lung, Size of
cavities

Level of neutrephils; size of:
1B lesions




Conclusions

The structure of genetic predisposition to tuberculosis in Tuvinians
and Russians Is not the same. Possibly because they have different
models of disease inheriting:

The model of pelygenic inheritance (including NRAMPL, IL12B,
IL1B, ILIRN genes) Is more representative for Russians, because
ofi the loeng M. tuberculesis exposition history.

For Tuvinians the major-gene model Is more characteristic, then
disease development Is caused by one or more genes with
relatively strong effect. This effect Is reinforced by NRAMP1, VDR,
IL12B, IL1B; ILERN pelymornphic vanants, which freguency are
more hlgher N Tuvinians then in other populatlons

Studied genes are iImportant facters in forming of clinical
polymoerphismiof 1B in studied pepulations.




|. Second stage of case -control study of
genetic predisposition to Th In Siberua

IENG; IENGIRZ]
I

LARA, IL4,
TEXZ1, CCR6
SlAT4, STATOB,

PIASXK, PIASY, PIASS,
SOCSY,
VICEL,

VIBIL,
SIP 110,
Q)20




Allelic frequencies of studied polymorphisms
at TB patients and health Russians

0O TB patients O Control




Association of studied genes PIASY (rs3760903 )
and PIAS3 (rs12/56687 ) with clinical forms ofi TB

PIASY*G PIAS3*G
B Primary TB E Control []Secondary TB




Assoclation of rs3760903
PIASY gene with TB In Siberian populations

G-allele

O TB patients
@ Control

Tomsk Tuva Yakutia

Confidence level (p)

Genotype 0,041 0,038
flequencies

Allelic: 0,019 0,032
flequencies




ll. Study of Atypical Familial Mycobacteriosis
MIM 209950 (MSMD) in Siberia

Design of study

Formation of samples group with serious clinical
forms of TB

Screening of “prevailing” mutatiens of MSMID-

genes

Sequensing ofi MSMD-genes (IL12B, IL12RB1,
IENGR1, IENGR2, STAT1 and NEMO)

Screening ofi optained mutations In studied! Sikberian
populations andi in 1B patients




1. Formation of sam

304 TB patients

Tomsk reg. )

76 russian and 38 tuvinians

270TE patients - with primary pulmonary TB
Tuva Republic

+

14 families with serious primary TB at children

BCG-osteitis — 2 , lymph node TB — 6 (first-year chald),
generalized TB — 6




2. Screening of “prevailing” mutations

Gene mutations

IL12RB1 GIn32Ter, GlIn376Ter,

Arg21 371

IENGR1 lle87Thr, 4-bp Del, NT818; 1-bp
Del, N1818

IENGR2 2-bp Del, 278A/G, Thri68Asn,
663Del27

STAT1 Leu706Ser, GIn463HIs,
Glu320GIn




3. Sequencing

Seguensing of 65 translated exons of 6 genes:
IL12B — 6 exons

IL12RB1 — 18 exons

IFNGR1 — 7 exons (10 locy)

IENGR?2 - 7 exons

STAT1 — 23 exons

NEMO — 1 exon




First results of MSMD' -

Type of
mutations

ENEs Se

40 exons from 65 planned

uensin

Protein

Position

Alleles
exchange

Position

Alleles exchange

IL12RB1

synonymous
rs11086087

451 (5 exon)

CTG—-GTA
GTG—-GTC

V[Val] - V[Val]
V[Val] - V[Val]

missence
rs11575934

705 (7 exon)

CAG—CGG

Q[GIn] —RJ[Arg]

synonymous
rs17852635

748 (7 exon)

CCC—-CCT

P[Pro] —P[Pro]

missence
rs401502

1196 (10 exon)

GGG—CGG

G[Gly] —RJ[Arg]

rs12461312

32041
(13 intron)

AIC

rs17882555

32018
(13 intron)

rs3746190

2087 (3'UTR)




First results of MSMD -genes seguensin

(continuance)

Type of
mutations

Protein

Position

Alleles
exchange

Position

Alleles exchange

IL12B

rs919766

14918
(3 intron)

AIC

IFNGR1

rs2234711

48 (5'UTR)

CIT

rs7749390

5198
(1 intron)

AIG

rs11754268

5233
(1 intron)

CIT

missence
rs11575936

143 (1 exon)

GTG—-ATG

V[Val] -M[Met]

synonymous
rs11914

153 (7 exon)

TCT—-TCG

S[Ser] —S[Ser]

IFNGR2

rs17883129

34996
(6 intron)

CIT




Possible a pplication of new knowledge

Understanding of infectious diseases _
pathogenesis and host defense from infectious
agents.

Prediction of disease development risk.

Design of new methods of B prevention and
treatment.

Genomic medicinge anaigene: therapy.
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