BIOCHIPS AS A TOOL FOR ANALYSIS OF
MYCOBACTERIA GENOMES







Gel-based Biological Microchips (Biochip, Microarray)




Principle of biochip operation




Advantages of 3-dimensional BIOCHIPS
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Principal Scheme of the Point Mutation Detection by
Hybridization on Biochip
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Biochip Analyzer




Tuberculosis
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First-Line Treatment of TB
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MDR in relapse cases (1994-2007)
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Mutation leading to RIF and INH resistance

B Missense mutation
|MD'?%EtAL§!JI o1 | #,0 Termination mutation
Deletion|, o Insertion
GAC CAG @ Deletion

e L
n Inlcrtim”:nn:tiun |D¢1cticn‘1 a H h P
ace acc |t TTC TTC Aﬂ AAC -
N\ [ A E NAEEV I SPNAAALTC* * LRT GTGTTS N RV P svun PSF PAPPA

e N L R T R

507— Gly Thr Ser Gln Leu Ser Gln Phe Met &sp Gln Asn Asn Pro Leu Ser Gly Leu Thr His Lys Arg Arg Leu Ser Ala Leu — 533

‘GGC ACC AGC CAG CTC AGC CAA TTC ATG GAC CAG AAC AAC CCG CTG TCG GGG TTG ACC CAC AAG CGC cancmmocacw| " D IDGHA mﬂsDLLSﬁmV FTPWSW|l‘| LWG H OFnLG '—GL SvAAD
e 1Lz LeulTT1aVails;  [Hiely e [Laaf7 1111111111111 1111122222233333 3 455555 5555 6666 77777
&2 -EEE “G": [y 2 66709011222223344456789015678012335

1112267839 112 3 01113
1 35149803023656B80026800208072259058460 138168 747 3789 4 00478

- - ' Tﬂ'\rrnmwrrvmvmmnvT?ﬁ?ﬁmnvvﬂ e
: : Ed Pz N
m.,i?éﬁfffn.,s@., AGCA00 (Bors Thw) | 76660 Qs cmg.,ZEf‘ﬁimw|

AAC->CAC (Asn->His} | AGC->ACA (Ser->Thr) | TGG->TTG (Trp->Leu)
AGC-=AAC (Ser->Asn) | TGG->TGC (Trp->Cys)
AGC-=-ATC (Ser-> lie )
AGC-=0GC (Ser-=Arg)
AGC-=AGA (Sar->Arg)
AGC->GGC (Ser-=Gly )

o Nucleotide substitution
O Insertion

bt

¥
BT

-101-54-423!» sI:aTsto 1512108 eL-4 ATG ahpC a1

+42
{pseudogens) e e (alkylhydroperoxidase) | | I J

T““&?nﬁr'?n‘é"ﬂ MabA (3-ketoacyl-ACP reductase) InhA {enoyl -ACP reductase)
48 aa 270 aa

INTERGENIC REGULATORY REGION |




TB-Biochip
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Protocol of M.tuberculosis genome analysis
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|dentification of M.tuberculosis drug resistance
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Program window with analysis results
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Report {MDR TB Chip) 21.08.2009 14:41:11
M tuberculosis complex DNA is detected (158110 fragment),

\Mutation in rpoB gene respeonsible for rifampin resistance is detected,
Type of mutation {Sera31-=Leu)

[Mutation in inhA gene responsible for isoniazid resistance is detected.
(Type of mutation (inhA_T15)

Mutation in katG gene respensikle for isoniazid resistance is detected.
Type of mutation (Ser315-=Thr{1))
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Clinical effects of TB-Biochip application
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Application of TB-Biochip




Second-Line Treatment of TB

Cell Wall Synthesis
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Mutation leading to FQ resistance
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TB-Biochip-2
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|dentification of FQ-resistance of MBT




Application of TB-Biochip
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Biochip for Mycobacteria species differentiation







