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Study Objectives

Develop a standardized sequencing methodology/protocol using the lon
Torrent.

Streamlined library prep

No ancillary equipment
» Reduced laboratory footprint
» Safe for standard laboratories

2. Develop a protocol using 5 full-length MTB genes for detecting and
characterizing MDR/XDR strains.

» Proof or principle using 5 genes, expandable to 16+ genes
» Standardized amplification and thermocycling

3. Evaluate the developed protocol using a limited set of retrospectively
collected susceptible, MDR and XDR strains.

» Collected from Gauteng and Kwa-Zulu Natal Provinces in South Africa
» Clinical isolates collected between July-November, 2011
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P ri m e Sto re ® SPECIMEN COLLECTION & PRESERVATION SOLUTION FOR
MOLECULAR DIAGNOSTIC APPLICATIONS
PrimeStore® MTM is a sample collection solution

that safely inactivates microbes,
and stabilizes/preserves RNA and DNA for downstream

Nucleic Acid Testing (NAT)

| P

...and Next Generation Sequencing
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Next Generation lon Torrent
Sequencing

~TB druqg resistance chip~
rpoB
katG

gyrA
rrs (16s rRNA)

Demystifying Pyrazinamide e September 5-6, 2012




lon Torrent-How does it work?

Example:

Simple,
Natural
Chemistry
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The Chip is the
Machine™

Scalability

Simplicity

Speed
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lon DNA Barcode Adaptor 1-16 M

Efficient multiplexing up to 16 libraries

Cpnstruct Reduces cost/sample
Library

qi Minimal adaptor sequence for added
Enzymatic
Fragmentation sample identification confidence

? End Repair and Ligate

| Adaptors

? Optional
Amplification

Automation compatible

Mormalize and Pool
Libraries
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Molecular Basis of Drug Resistance
In Mycobacterium tuberculosis

|Drug || Gene | Function " Prevalence (%)
|I5::rniazid || katG | Catalase peroxidase || ~40-60

| || inhA | Enoyl-acyl carrier protein reductase " ~25

ahpC Alkyl-hydroperoxide reductase " ~10

kasA Ketoacyl acyl carrier protein synthetase "

Rifampicin rpoB B-subunit of the RNA polymerase
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| Streptomycin rpsL

I rrs " 16S rRNA

Amikacin/kanamycin || rrs 16S rRNA

Capreomycin rrs 16S rRNA

rRNA methyltransferase

Fluorochinolone DNA gyrase

Ethambutol Arabinosyl| transferase

Drug-susceptibility Testing in TB: Current Status and Future Prospects. Elvira Richter; Sabine Rusch-Gerdes; Doris
Hillemann. Expert Rev Resp. Med. 2009;3(5):497-510.




Next Generation lon Torrent Sequencing
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TB drug
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from Pretoria, South Africa San Antonio, Texas, USA
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Full-Length Gene Amplification for TB
Drug Resistance

/

** Representative amplicons for 5 MTB
genes (rpoB, katG, pncA, gyrA, and
rrs).

s A total of 11,432 bps for five genes
were sequenced for each clinical
isolate.

s A 1.0% agarose gel with 1 KB ladder
is shown.

.
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lon Torrent Server and Suite

Web based data delivery with integrated alignment and variant calling

Torrent Suite

ion torrent
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Barcoded Samples

Total number of Reads

AQ 20 Bases

2101131

’ Semiconductor Sequencing for Life™
iont t
technologies l?P ?{gsg
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314 Chip lon Sphere Particle (ISP) Loading
Density Map

Count Percentage

Total Addressable Wells 1,262,519
» Wells with ISPs 1,050,930 83%
ALRELS 1,003,094 20k Loading Density (Avg ~ 82%) 100 %
» Test Fragment ISPs 4,407 <1% »
 Library ISPs 999,287 100% it
80 %
A
Count  Percentage : e
Library ISPs / Percent Enrichment 999,287 95% E {80 %
» Filtered: Polyclonal 260,393 26% = lsg %
» Filtered: Primer dimer 577 <1% ;_ )
» Filtered: Low quality 163,448 16% _; e
» Final Library Reads 574,869 58% ! 30 %
20 %
10 %
0 %

<« o \Whath = 1280 walls -

314 Chip Density Map

¢ Semiconductor Sequencing for Life
i technologies I?P t?{g?gt
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MTB Library Run Summary

Fead Lengih Histogram

e ,z Semiconductor Sequencin
technologies Ion forrent

0*xAOXDO+%

Based on Full Library Alignment to Provided Reference

AQITF Perfect
Total Mumber of Bases [Mbp] 1063 £.50

Mean Length [bp] 68 56
Longest Alignment [bp) 133

Mean Coverage Depth 1,232.90x

Percentage of Library Covered S6%
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[l Compare Assembled Barcoded Samples

Align  View Options Net Search Window Help

ce Mame

| <« Pos=1312

[ 1Y
[ consansus

28 Sequences

& 3¢ ;33 ;39—
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTEGTCGGGEGTTGACCCACAAGCGCCGACTGTCGGEG
1320 1330 1340 1350 1360 1370 1380 1390 1400

H3Rv lon Torrent reference strain

Najir 1 H37Rv rpoB

KZN 4207 reference strain

BC1-rpoB Contig_1.seq
BC2-rpoB Contig_1.seq
BC3-rpoB Contig_1.seq
BC4-rpoB Contig_1
BC5-rpoB Contig_1.seq
BC6-rpoB Contig_1.seq
BC7-rpoB Contig_1.seq
BC8-rpoB Contig_1.seq
BC9-rpoB Contig_1.seq
BC10-rpoB Contig_1.seq
BC11-rpoB Contig_1.seq
BC12-rpoB Contig_1.seq
BC14-rpoB Contig_1.seq
BC15-rpoB Contig_1.seq
BC16-rpoB Contig_1.seq
Patient 2919984
2961678.rpoB
3050732.rpoB

2875244 .rpoB
2937643.rpoB
2997164.rpoB
rpoB.barcodef
rpoB.barcode?
rpoB.Barcode8
rpoB.Barcoded
rpoB.barcode10

AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGCG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGGCCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGGCCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGGCCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGCG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTTGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGGCCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGCG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGGCCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGGCCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTTGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTTGGCG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTTGGCG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTTGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGEGGGTTGACCCGCAAGUGCCGACTGTCGGLG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTTGGCG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTTGGCG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGTCCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTTGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTTGGCG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCGACAAGCGCCGACTGTCGGEG
AAGGAGTTCTTCGGCACCAGACAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCTACAAGCGCCGACTGTCGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTTGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGEGGGTTGACCCACAAGUCGCCGACTGTTGGLG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGCG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGEG
AAGGAGTTCTTCGGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGEG

Multiple sequence alignments




MegAlign Protein Translation

=] MegAlign - [Final25.rpoB alignment.04
File Edit Align View Options NetSearch Window Help

3| Sequence Name |+ Pos=1393

S I I B . .

ﬂCU“SE“S“S KEFFGTSQLSQF MDONNPLSGLTHKRRL SAL GPGGL SRERAGLEVRDVHPSHYGRMCP| ETPEGPNI GLI GSLSVYARVNPFGFI ETPYR
{29 sequences 440 450 460 470 480 490 500 510 520

- H3Rv lon Torrent reference stran ~ KEFFGTSQLSQFMDQNNPLSGLTHKRRLSAL GPGGL SRERAGLEYRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGFI ETPYR
-~ Najir 1 H37Rv rpoB KEFFGTSQLSQF MDQNNPLSGLTHKRRLSALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGFI ETPYR
[IKZN 4207 reference strain KEFFGTSQLSQFMDQNNPLSGLTHKRRLSALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGFI ETPYR
“IBC1-rpoB Contig_1.seq KEFFGTSQLSQF MGANNPLSGLTHKRRLSAPGPGGLSRERAGLEVRDVHPSHYGRMCP| ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
+|BC2-rpoB Contig_1.seq KEFFGTSQLSQF MGQNNPLSGLTHKRRL SAPGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGFI ETPYR
BC3-rpoB Contig_1.seq KEFFGTSQLSQF MGANNPLSGLTHKRRL SAPGPGGLSRERAGLEVRDVHPSHYGRMCP| ETPEGPNI GLI GSLSVYARVNPFGFI ETPYR
BC4-rpoB Contig_1 KEFFGTSQLSQFMDQNNPLSGLTHKRRLLALGPGGLSRERAGLEVRDVHPSHYGRMCP| ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
BC5-rpoB Contig_1.seq KEFFGTSQLSQF MGQNNPLSGLTHKRRL SAPGPGGL SRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGFI ETPYR
BC6-rpoB Contig_1.seq KEFFGTSQLSQF MGANNPLSGLTHKRRL SAPGPGGL SRERAGLEVRDVHPSHYGRMCP| ETPEGPNI GLI GSLSVYARVNPFGFI ETPYR
BC7-rpoB Contig_1.seq KEFFGTSQLSQF MGANNPLSGLTHKRRL SAPGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
BCB-rpoB Contig_1.seq KEFFGTSQLSQFMDQNNPLSGLTHKRRLLALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
BCO-rpoB Contig_1.seq KEFFGTSQLSQFMDQNNPLSGLTHKRRLLALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGFI ETPYR
BC10-rpoB Contig_1.seq KEFFGTSQLSQFMDQNNPLSGLTHKRRLLALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
BC11-rpoB Contig_1.seq KEFFGTSQLSQFMDQNNPLSGLTHKRRLLALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
BC12-rpoB Contig_1.seq KEFFGTSQLSQFMDQNNPLSGLTRKRRLSALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
BC14-rpoB Contig_1.seq KEFFGTSQLSQF MDQNNPLSGLTHKRRLLALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGFI| ETPYR
BC15-rpoB Contig_1.seq KEFFGTSQLSQFMDQNNPLSGLTHKRRLLALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
BC16-rpoB Contig_1.seq KEFFGTSQLSQFMVQNNPLSGLTHKRRLSALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
Patient 2919984 KEFFGTSQLSQF MDQNNPLSGLTHKRRLLALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
2061678.rpoB KEFFGTSQLSQFMDQNNPLSGLTHKRRLLALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
3050732.rpoB KEFFGTSQLSQFMDQNNPLSGLTDKRRLSALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGFI ETPYR
2875244 rpoB KEFFGTRQLSQFMDQNNPLSGLTYKRRLSALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGFI ETPYR
2037643.rpoB KEFFGTSQLSQFMDQNNPLSGLTHKRRLLALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
2097164.rpoB KEFFGTSQLSQFMDQNNPLSGLTHKRRLLALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
rpoB.barcoded KEFFGTSQLSQFMDQNNPLSGLTHKRRLSALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
rpoB.barcode? KEFFGTSQLSQFMDQNNPLSGLTHKRRLSALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
rpoB.Barcode8 KEFFGTSQLSQFMDQNNPLSGLTHKRRLSALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR
rpoB.Barcoded KEFFGTSQLSQFMDQNNPLSGLTHKRRLSALGPGGLSRERAGLEVRDVHPSHYGRMCPI ETPEGPNI GLI GSLSVYARVNPFGF| ETPYR

amino acid substitution mutations




lon Torrent Sequencing

Sample 3100029 p NCA Gene

>100X Coverage

Raw nucleotides
(960 bps)

c
o
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S
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(186 amino acids)

ACGGATTTGTCGCTCACTACATCACCGGCGTGATCTATCCCGCCGGTTGGGTGGCCGCCGCTCAGCTGGTCATGTTCGCGATCGTCGCGG
CGTCATGGACCCTATATCTGTGGCTGCCGCGTCGGTAGGCAAACTGCCCGGGCAGTCGCCCGAACGTATGGTGGACGT

TGGCACCGCCGAACCGGGATGAACTGTTG -AAGCGGCCGCCGCGC
ACGACCGCGCCGGCTGGGTCGGGTTGTTCACCGGTGACGCGCAGGGTCGHA CAGGTGGGGCATGAG

GCCATCGGCCGCTTCTACGACACCTTCATCGGGCCGCGGGAT/ATCACGT IC icicle

C-2>R

MRALIIVDVQNDFREGGSLAVTGGAALARAISDYLAEAADYHHVVATKDFHIDPGDHFSGTPDYSSS
WPPHCVSGTPGADFHPSLDTSAIEAVFYKGAYTGAYSGFEGVDENGTPLLNWLRQRGVDEVDVVGIA
TDHCVRQTAEDAVRNGLATRVLVDLTAGVSADTTVAALEEMRTASVELVCSS.



Genetic Analysis of pncA gene from a
Clinical Sample

File Edit Align View Options Mt Search Window Help

2997164
S0a0732
3100029
3153565

100029
153565

ATGCGGGC TTGhTEATEGTCGACGTGEAGAACGAETTCTGE“ GGGTGECTCGCT GGCGGTAACCGGT “E“‘EGEGCTGGECCGEFECATE
ATGEGGaEuTTGhTEATCGTCaﬂEuTGEAFAACGhCTTETuFGAGuGTGGCTCGFTGFCGbTHACPFGTGGPGCCbeFTGFCECGFGGCHTEA
ATGCGGGCGTTGATCATCGTCGACGT GCAGAACGACTTCTGEGAGGGT GGCTCGCT GGCGGTAACCGGT GGLGLCGLGLTGGCCCGLGCCATLA
ATGCGGGCGTTGATCATCGTCGACGT GCAGAACGACTTCCGCGAGGGT GGCTCGCTGGCGETAACCGGT GGCGCCGCGLTGGCCCGCGLCATCA
ATGCGGGCGTTGATCATCGTCGACGT GCAGAACGACTTCTGEGAGGGT GGETCGCT GGEGGTAACCGGT GGCGLCGLGLT GGCCCGLGCCATEA

MRALI|VDVQNDFCEGGSLAVTGGAALARAISDYLAEAADYHHVVATKDFHIDPGDHFSGTPDYSSSMPPHCVSGTPGADFHPSLDTSAIEAV
MRALI | VDVONDFCEGGSLAVTGGAALARA) SDYLAEAADYHHVVATKDFHI DPGDHF SGTPDYSSSWPPHCVSGTPGADFHPSLDTSAI EAV
MRALI | VDVQONDFREGGSLAVTGGAALARAI SDYLAEAADYHHVVATKDFHI DPGDHFSGTPDYSSSWPPHCYSGTPGADFHPSLDTSAI EAV

C14R substitution
PZA Resistance

Nucleotides




rrs (16s)

rpoB

rpoBIl (2nd half)
katG

gyrA
pncA

PCR amplification primers used for
full-length analysis of MTB Genes

Forward Reverse Amplicon (bp)
5'-TTCTAAATACCTTTGGCTCCCT -3' 22nt 5'-TGGCCAACTTTGTTGTCATGCA -3' 22nt

5'- TCCTCTAAGGGCTCTCGTT -3' 19nt 5'- GTCAGGTACACGATCTCGT -3' 19nt

5' - ATCGAAACGCCGTACCGCAA -3' 20nt 5' -TGACGTCGAGCACGTAACTCCCT -3' 23nt

5'- ACACCAACTCCTGGGAAGGAAT - 3'2Int 5'- TGATCGCACATCCAGCACATTT -3'22nt

5'- AAGGATGTTCGGTTCCTGGAT -3'2Int  5'- TAACACTCGTACCCGGCT -3'18nt

5'- GACGGATTTGTCGCTCACTAC-3' 21nt 5'- GCCGGAGACGATATCCAGAT-3' 20nt

v' 11,432 bases per isolates
v Universal amplification parameters
v' Universal thermocycling parameters

Demystifying Pyrazinamide e September 5-6, 2012



pncA Gene Results

Summary of 6 amino acid mutations in the pncA gene of 26 (14 MDR, 7 XDR
and 5 fully susceptible) M. tuberculosis isolates from South Africa deduced
by lon Torrent sequencing and culture.

No. of
isolates Amino Acid Substitution(s)¥
(n=26) GenBank Accession No(s). in the pncA gene (3619 bps)

C14R

Al102V
Q122(Stop)
Wild Typet
V139G

R154G

L172P

Silent (C195T)¥

Pyrazinamide Result by:

lon
Torrentt

Resistant
Resistant
Resistant
Sensitive
Resistant
Resistant
Resistant

Sensitive

tPyrazinamide resistance is known to occur in several mutations described by Mphahele et al.

¥Compared to H37Rv reference strain.

¥One strain contained a silent (synonymous) nucleotide mutation at position 195 (C->T).

Daum et al., under review, Journal of Clinical Microbiology, 2012

Bactec MGIT
960

Resistant
Resistant
Resistant
Sensitive
Resistant
Resistant
Resistant

Sensitive




Conclusions

Collection and ambient temperature shipment of MTB samples in PrimeStore® MTM
provides a safe and cost effective approach for global MTB drug resistance
surveillance using lon Torrent/Next Gen sequencing.

PZA resistance was observed in 9 of 26 isolates characterized, with 6 different
mutations detected in at least one strain.

lon Torrent sequencing characterized 5 substitution mutations and an uncommon
Q122(Stop) mutation in the pncA gene.

Combined with other full-length resistance genes the developed lon Torrent method
characterizes MDR and XDR strains with overall performance comparable to Hain
LPA, and offers potential discovery of novel resistance mutations.

Future studies are in progress to include ALL (known) genes implemented in TB drug
resistance and to compare newly identified and known resistance mutations to
guantitative MIC value.




Semiconductor
Sequencing
Review
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Dr. Luke Daum, co-founder of LonghornVaccines & Diagnostics, discusses the
development of an antibiotic-resistance test for tuberculosis on the lon Personal
Genome Machine™ (PGM™) Sequencer.

Dr. Luke T. Damm, Chief Sclencific Officar
and aco-founder of Longhorn Vaccines &
Diagnostics has developed an asszy on dhe

lon PGM™ Saquencer for dececring aneibiorc
resiscance and sensbeivicy in cuberculoss
strains collacted from developing councries,
stardng with chose in Africa. The assay s for
epldemiological and surved lance monicoring
aof geographically significant seralns of the
disease, which infaces one chird of the worlds
popularion, with upwards of 10 percent of thosa
people developing aceve tubenculosis. Using
currene culoure mechods, ie can cake up o
four monchs or longer co gec resules from drug
suscepeibiliey reses in developing couneries
throughout Africa. Dir. Danm's muled-drug
resiscant ( MD'R) vese would provide resules

in ewo days. Ton Torment produces, inchiding:
the lom PGM Sequencer, are for Resaarch Usa
Omly: They are noc intended for any animal

or human therapencic or diagnoscc use. This
Incerview was conducred wich Dz Luke T.
Dranm wha (s cumendhy conducdng research in
Africa. The commencs given (n che (nesrview
relace to the use of che Ion rechnology in
Africa only: Mo use of the Ion eechnology In
the 1.5, is implied. Dt Danm isnor employed
by Life Technologles, nor was he paid eo rake
pare in chis inearview:

|

W want to talk about your test, bt
before we get into that, can you give us
some background on TR in the developing
worldt How big ofa problem is it?

Luke Daum: Tuberculosis or TBis an
infeccious bacrerial disease chat is cansed by

Mycobaceerlum suberculosts, which infeces che
langs. I¢'s eransmirred from person o person
through droplees from che chroae ar lungs of
people who have active respirarory disease.
Tuberculosis is 2 major problem worldwide,
and a loc of paople don't underseand chis.
Orverall, one chird of the worlds populadon

is currendy infecrad wich TB, and upwrards of
10% wiill develop acrive suberculosis. In any
given year, on average 1.7 milllon people die of
complicarions due to acefve subenculosis, which
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Luke=T. Daumn earned & Ph.0.
nio and spent e

aquates vo an average of 4,700 deachs per day
and the TB problem in Africa specifically is
stagpering, Among che 15 countries wich the
highesr estimared TB incidents raees, 13 are in
Affica. Africa also has a high incldence of HIV
infecrion — aboue 109% of the population in
Souch Africa has HIV. Paople thar are infecesd
wich HIW and TE are aboue 20 w0 40 cimes
maire likely to develop acrive Tuberculosts chan
people noe infecred with HIV living in the
Same Couney.
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Longhorn Vaccines & Diagnostics LLC
1747 Citadel Plaza, Suite 206

San Antonio, Texas 78209

Phone: (210) 826-0910

Email: info@lhnvd.com




