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Highly fragmented biomolecules
Still detectable after 700.000 

years (Orlando 2013)
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Outgroup
Non-tuberculous Mycobacteria

Ingroup
MTBC + M. leprae

(Fedrizzi 2017)

M. tuberculosis genome
size ≈4.4 Mbp

M. TUBERCULOSIS COMPLEX (MTBC)



= ‚Ingroup‘ minus ‚Outgroup‘

• Ingroup: Currently available full genomes of the MTBC and 
M. leprae bacteria (Bos 2014)

• Outgroup: All other non-tuberculous Mycobacteria (NTMs) 
(Fedrizzi 2017)

MTBC DNA CAPTURE DESIGN



Overlapping bait sequences 0.02%

> 11.24 %

47.32 %
35103 (52.68%) aligned 0 times

29271 (43.93$) aligned exactly 1 time

2255 (3.38%) aligned >1 times

41.46 %
39005 (58.54%) aligned 0 times

26387 (39.60%) aligned exactly 1 times

1237 (1.86%) aligned >1 times

M. leprae TN
M. 

tuberculosis
H37Rv

Other MTBC

MTBC capture
baits



HYBRIDIZATION CAPTURE: WORKFLOW
Pulling out the 1%

Human remains Library preparation In-solution hybridization 
capture

bait

Shotgun sequencing

Target DNA

Microbial background

Human contamination

DNA extract



HYBRIDIZATION CAPTURE: EVALUATION
via MetaPhlAn, gene mapping, …

rpoB katG mpt40 gyrB gyrA IS6110 IS1081

Shotgun 86 2 0 2 2 0 0

Capture 66 5 0 5 5 21 8

Szabina Orlich
Shotgun    Capture



MTBC capture
baits

1:10 
dilution

Hybridization at 55°C

Hybridization at 65°C

Library

3x

3x

HYBRIDIZATION CAPTURE: OPTIMIZATION
Tweaking the procotol



OUTLOOK

• Genome reconstruction

• Genotyping

• Evolutionary phylogenetic analyses

• Possible co-infections, epidemiological studies, strain 

diversity within individuals, …

• Development of a cost-efficient tool
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