


Disclosure of Relevant Financial Relationships

No relevant financial relationships




Evolution of Sequencing Technology

First Generation

Nanopore sequencing family

lon torrent PGM

. Egﬁg:ﬁgsdzChoudrlnnagnogéiz)gnie project Sanger sequencing — E] < P
Second Generation 'I/)AN\ “ m (o — P
*  Revolution of massively parallel JIAXAX JW\ o— }
sequencing : :
» Short read sequencers produced I : :

tremendous amounts of data at 1977 2005 2006 2007 2010 2011

unprecedented speed & low cost l

» Become standard tool for precision
molecular medicine .

Third Generation

* Single-molecular sequencingin Maxam-Gilbert sequencing A—
real-time SRR
L . ABl's SolLiD system I J
+ No need for amplification i S i
First Generation Second Generation Third Generation

Athanasopoulou K et al. (2021). Third-Generation Sequencing: The Spearhead towards the Radical Transformation of Modern Genomics. Life (Basel) 12 (1).
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Predominant Short Read Sequence Technologies

lllumina NovaSeq 6000 ThermoFisher Genexus
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Characteristics of lllumina and lon
Torrent (by ThermoFisher)
Sequencing




Company lllumina lon Torrent by ThermoFisher
Library P"_ep & PCR or hybridisation based-capture library prep. Sequence by Synthesis. PCR library prep. Sequence by Synthesis.
Sequencing
Fluorescent lon
- _ : NextSeq NovaSeq . GeneStudio lon PGM-
iSeq MiniSeq MiSeq NextSeq550 100082000 6000 MiSeqDx NextSeq550 Dx WSS Genexus Dx
04x03x 05x05 0.7x0.6x 0.5x0.6 x 0.9x1.2 x 0.7 x0.6 x 0.6 x0.5 x
Di i 0.8x0.9x 1.7 0.5x0.7x0.6 0.5x0.8x0.5 0.8x1.1x1.7
0.3 x0.5 0.5 0.6 1.2 XX 0.5 XX XEex X 0.5
Weight (Kg) 15.9 45 57.2 83 141 481 54.4 84.4 63.5 204.1 30
Small WGS, Targeted,
. WGS, targeted, . :
Sequencing Small WGS, targeted, Small WGS, targeted, Small WGS, Targeted, exome &  epigenetic,
. .. targeted, . WES, . Targeted Targeted
Applications small RNA . exome & transcriptome ) targeted transcriptome exome &
ChiP-Seq, epigenome & S
Small RNA transcriptome P
Viax Read 2x150 2x300 2x150 2x250 2x300 2x150 600 400 200
Length (bp)*
O"t”(‘gb‘;‘:r cell 1.2 7.5 15 120 350 3000 >5 >90 15 24 1
Sequencing Run
9.5-19 5-24 4-56 11-29 11-48 13-44 24 235 4.5-21.5 14-31 4.4
Time (HRS)*
Flow Cell 2 per Split into 4
Attribute instrument lanes

1% error rate with high ins/del error rate
particularly through homopolymer regions.
Substitution error rate <0.1% per base.

Turnkey NGS

solution (GPI

& Sequencer)
Torrent Suite software

Vast majority of bases error rate is 0.1% per base (primarily substitutions). Index hopping on patterned flow cells.

Automation Perform sequencing only

* Dependant on flow cell / chip

Large choice of analysis software options available, but more bioinformatics support required

Adapted from Hu T et al. (2021). Next-generation sequencing technologies: An overview. Hum Immunol 82 (11), pp. 801-811.

Illumina vs Genexus NGS Platforms: Selecting the Optimal Solution for

5/27/2024

Somatic Mutation Testing



lllumina I | .
Sequencing -L/ | Al

Fragmenls Add adaptors Attach to flowcell

PCR or hyb capture library preparation
Adaptors added, allow binding to primer- _ P~
loaded flow cell n . n E j ’_}lﬁ . m'. N o I I . ” . |
Bridge PCR for amplification — clusters of . . F - g .
fragments Bind to primer PCR extension Dissociation
Fragments denatured - °o :
Each sequencing cycle a fluorescently- —.. "
labelled nucleotide is incorporated into I HH Ii ] ® /
each growing strand Iill ) —> o — | : "
Laser excites the fluorophores & signals sstor format \ :
collected, dNTPs identified and turned into custerformetien [ @ L
DNA sequence

Sequencing Signal scanning

Fluorescent labels enzymatically cleaved

priOI’ to next sequence CyC|e Lu, Y et al., (2016) Next Generation Sequencing in Aquatic Models, Next Generation Sequencing —
Advances, Applications and Challenges di: 10.5772/61657




lon Torrent
Sequencing

* Fragments attached to single beads (lon Sphere Particles - ISPs)
 Fragments copied to cover ISP
« Enriched ISPs primed for sequencing by annealing of sequence primer

 PCR based library preparation |.| .I .l !

 Beads loaded singly into wells of ion chip

Image: Altered from ThermoFisher Scientific
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lon Torrent Sequencing

In nature

Nucleotide incorporates
into DNA

5

“ / “ o NS
Hydrogen ion
/ is released
H+

https://www.thermofisher.com/au/en/home/life-science/sequencing/next-generation-sequencing/ion-torrent-next-generation-sequencing-technology.htmi
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lon Torrent Sequencing

+ Chip flooded with unmodified dNTPs in specific T
Seq U e n Ce Sensor plate

« Complementary dNTPs incorporated & H ion released

« pH of solution in well altered induces change in oan ] souce  “STEICENER
surface potential of ion-sensitive layer of base of well & G ki -
source terminal of sensor under each well creating an
output voltage

« Series of electrical pulses turned into DNA sequence

. ] . . . 5 Ve " //
* Quantitative e.g., 2 identical bases in a row doubles T ol
output voltage, or no match — no voltage change e Incoporated : / are elased

* Direct detection = very fast

https://www.thermofisher.com/au/en/home/life-science/sequencing/next-generation-
sequencing/ion-torrent-next-generation-sequencing-technology.html
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Company lllumina lon Torrent by ThermoFisher
Library P"_ep & PCR or hybridisation based-capture library prep. Sequence by Synthesis. PCR library prep. Sequence by Synthesis.
Sequencing
Fluorescent lon
- _ : NextSeq NovaSeq . GeneStudio lon PGM-
iSeq MiniSeq MiSeq NextSeq550 100082000 6000 MiSeqDx NextSeq550 Dx WSS Genexus Dx
. . 04x03x 05x05 0.7x0.6x 0.5x0.6 x 0.9x1.2 x 0.7 x0.6 x 0.6 x0.5 x
0.3 < 0.5 05 0.6 12 0.8x0.9x 1.7 0.5 0.5x0.7x0.6 0.5x0.8x0.5 0.8x1.1x1.7 0.5
Wiaicht [Kal Q At 57 9 23 141 48] o4 4 4.4 £3.5 204.1 20
Small WGS,
Targeted,
. WGS, targeted, . :
Sequencing Small WGS, targeted, Small WGS, targeted, Small WGS, Targeted, exome &  epigenetic,
. .. targeted, . WES, . Targeted Targeted
Applications small RNA . exome & transcriptome ) targeted transcriptome exome &
ChiP-Seq, epigenome & S
Small RNA transcriptome P
Viax Read 2x150 2x300 2x150 2x250 2x300 2x150 600 400 200
Length (bp)*
O"t”(‘gb‘;‘:r cell 1.2 7.5 15 120 350 3000 >5 >90 15 24 1
Sequencing Run
9.5-19 5-24 4-56 11-29 11-48 13-44 24 235 4.5-21.5 14-31 4.4
Time (HRS)*
Flow Cell 2 per §p|it into 4
Attribute instrument lanes

1% error rate with high ins/del error rate
particularly through homopolymer regions.
Substitution error rate <0.1% per base.

Turnkey NGS

solution (GPI

& Sequencer)
Torrent Suite software

Vast majority of bases error rate is 0.1% per base (primarily substitutions). Index hopping on patterned flow cells.

Automation Perform sequencing only

* Dependant on flow cell / chip

Large choice of analysis software options available, but more bioinformatics support required

Adapted from Hu T et al. (2021). Next-generation sequencing technologies: An overview. Hum Immunol 82 (11), pp. 801-811.

Illumina vs Genexus NGS Platforms: Selecting the Optimal Solution for

5/28/2024

Somatic Mutation Testing



Turn Around and Hands on Time

Macro-dissection & nucleic acid extraction
Quant, dilutions, run planning and prep

1 | | _ . . . .
Library preparation, target enrichment, sequencing preparation,
OPA on Gen exus 4-7 15 15 8 sequencing, bioinformatics
Analysis, curation, reporting
¢ []1 Touchpoints/hands on time
8 Hours
— —~— L — —
Amplicon Panel
4-7 4 56 8
on NextSeq
1 JHH lul_\ 1
16 h igh
Hyb Captu re Panel 4-7 4 hybridisra?c}/oer:négntbe 64 8
on NextSeq reduced to 2hrs
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Company

Sequencing
Method

Fluorescent

PCR or hybridisation based-capture library prep. Sequence by Synthesis.

lon Torrent by ThermoFisher

PCR library prep. Sequence by Synthesis.

lon
m iSeq MiniSeq ~ MiSeq  NextSeq550 tﬁ%}o %ﬂ MiSegDx NextSeq550 Dx g‘cm'gsimm Genexus on [I:;?M-
04x03x 05x05 0.7x0.6x 0.5x0.6 x 0.9x1.2 x 0.7 x0.6 x 0.6 x0.5 x
Di i 0.8x0.9x 1.7 05x0.7x0.6 05x08x0.5 08x1.1x1.7
0.3 x0.5 0.5 0.6 1.2 XX 0.5 XX XEex X 0.5
Weight (Kg) 15.9 45 57.2 83 141 481 54.4 84.4 63.5 204.1 30
Small WGS, Targeted,
. WGS, targeted, . :
Sequencing Small WGS, targeted, Small WGS, targeted, Small WGS, Targeted, exome &  epigenetic,
. .. targeted, . WES, . Targeted Targeted
Applications small RNA . exome & transcriptome ) targeted transcriptome exome &
ChiP-Seq, epigenome & S
Small RNA transcriptome P
Viax Read 2x150 2x300 2x150 2x250 2x300 2x150 600 400 200
Length (bp)*
O"t”(‘gb‘;‘:r cell 1.2 7.5 15 120 350 3000 >5 >90 15 24 1
Sequencing Run
S 9.5-19 5-24 4-56 11-29 11-48 13-44 24 235 4.5-21.5 14-31 4.4
Flow Cell 2 per Split into 4
asbonaant, lenes

Error Rate

Vast majority of bases error rate is 0.1% per base (primarily substitutions). Index hopping on patterned flow cells.

1% error rate with high ins/del error rate

particularly through homopolymer regions.

Substitution error rate <0.1% per base.

Automation

* Dependant on flow cell / chip

5/28/2024

Perform sequencing only

Adapted from Hu T et al. (2021). Next-generation sequencing technologies: An overview. Hum Immunol 82 (11), pp. 801-811.

Large choice of analysis software options available, but more bioinformatics support required

TR
solution (GPI

& Sequencer)
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-~ I I [T I [ I I EEEE 2§ o 7T e e e
S‘ !q u‘ !nc‘ ! q12 qi3il qi3i3 qi33 qldl qid2 qi5  q2l1  q2l.2 q21.31 q21.32 q22 q231 q232 q233 q2411 42421 q24.23 q2431  q24.

114 bp

25,378,640 bp 25,378,660 bp 25,378,680 bp 25,378,700 bp

Error Rates ' ' ' '

lllumina sequencing of - - - -
In-house amplicon - . .
targeted panel - - . - -

Genexus sequencing of R T [ :  R
Oncomine Precision B S I : .
Assay (OPA) PO e | R

IGAAGGCAAATCACATTTATTTCCTACTAGGACCATAGGTACATCTTCAGAGTCCTTAACTCTI TTTAATTITIGTTCTCT!
5 P L 8] C K I 5 Y L W il P Y 8] E 5 o] K W R K I o] E R
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i ey e - [ | e I I NN 2 s eemmew T |
Seq u e n Ce 22 pizl p11.22 piLL q12 qi3.11 qi3.13 qi133 qldl qid2 qi5  q21.1  q212 q2131 2132 022 q231 qI32 q233 qZ4Il q2421

108 bp

25,380,240 bp 25,380,260 bp 25,380,280 bp 25,380,300 bp
| | | |
e

lllumina sequencing of - L -
In-house amplicon L 8
targeted panel

Genexus sequencing of - AR - I
Oncomine Precision - . | -
Assay (OPA) s e o -

GTGTCGAGAATATCCAAGAGACAGGTTTCI

IGTCCTCATGTACTGGTCCCTCATTGCACTGTACTCCTCTTGACCTGCT
Q ) Y 9] i3 T D L I 5] L L [ T E

5 &

D ] 4

KRAS
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Company

Sequencing
Method

B 04x03x 05x05 0.7x0.6x
0.3 x 0.5 0.5
Weight (Kg) 15.9 45 57.2
Small
Sequencing Small WGS, targeted, WGS,
Applications small RNA targeted,
PP ChiP-Seq,
Small RNA
Max Read
2x150 2x300
Length (bp)* X X

Output per cell
1.2 7.5 15
(Gb)*
Sequencing Run
9.5-19 5-24 4-56
Time (HRS)*

Flow Cell

Attribute

Error Rate

m iSeq MiniSeq MiSeq NextSeq550

Fluorescent

NextSeq NovaSeq

1000&2000 6000
0.5x0.6x 0.9x1.2x
0.6 1.2 0.8x09x 1.7

83 141 481
WGS,

targeted

Small WGS, t ted !
ma , targeted, WES,

exome & transcriptome .
epigenome &

transcriptome

2x150 2x250
120 350 3000
11-29 11-48 13-44
2 per

instrument

PCR or hybridisation based-capture library prep. Sequence by Synthesis.

MiSeqDx

0.7x0.6x
0.5
54.4

Small WGS,
targeted

2x300
25

24

Vast majority of bases error rate is 0.1% per base (primarily substitutions). Index hopping on patterned flow cells.

lon Torrent by ThermoFisher

PCR library prep. Sequence by Synthesis.

lon
NextSeq550 Dx g_g_r]_gs%_g_gl_Lg Genexus
0.5x0.7x0.6 05x0.8x05 08x1.1x1.7
84.4 63.5 204.1
Targeted,
T ted & i ti
argete ,Iexome epigenetic, Targeted
transcriptome exome &
transcriptome
2x150 600 400
290 15 24
235 4.,5-21.5 14-31
Split into 4
lanes

lon PGM-
Dx
0.6x0.5x
0.5
30

Targeted

200

4.4

1% error rate with high ins/del error rate

Automation

Perform sequencing only

Turnkey NGS
solution (GPI

DICINTONMAtCcs TP RO Oranar

R.Sequencer)

particularly through homopolymer regions.

* Dependant on flow cell / chip

5/28/2024

Adapted from Hu T et al. (2021). Next-generation sequencing technologies: An overview. Hum Immunol 82 (11), pp. 801-811.
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ThermoFisher For Genexus = A

* lon Torrent Oncomine Tumour Specific Panels: Small (15-30 *
gene) dynamic manufactured on demand eg HRR pathway,
melanoma, gastric and oesophageal, CRC and pancreatic *  TruSight Tumor 170: Small DNA variants in 148 genes, 55

gene fusions and splice variants, gene amplifications

lHHlumina

TruSight Tumor 15: Small DNA variants in 15 genes

* Oncomine Precision Assay: Clinically relevant small DNA
variants in 45 genes, 14 copy number alterations (CNA) genes *  TruSight Oncology 500: Small DNA variants in 523 genes, 55
and 17 gene fusions and splice variants gene fusions and splice variants, gene amplifications, TMB
& MSI (HRD add on)

* lon Torrent Oncomine Comprehensive Assay v3: Small DNA

variants in 87 hotspot genes, 43 gene amplifications, 48 full CDS * TruSight RNA Fusion: 507 fusion associated genes to detect
for del variants, 51 gene fusions known and novel fusion gene partners

* lon Torrent Oncomine Comprehensive Assay Plus: Small DNA *  TruSight RNA Pan-Cancer: 1385 oncology genes for gene
variants in >366 genes, 49 gene fusions and splice variants, CNA, expression, variant and fusion detection
MSI, TMB & Genomic Instability Metric (GIM - HRD solution) Off the shelf panels from other companies E.g., Qiagen, Twist

Bioscience, IDT Archer, SOPHIA
Illumina vs Genexus NGS Platforms: Selecting the Optimal Solution for
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NGS Custom Panels

ThermoFisher For Genexus lllumina
Custom panels restricted to ThermoFisher Custom panels using many library
AmpliSeq and AmpliSeqHD library preparations eg:

preparation chemistry

lllumina

Twist Bioscience
Qiagen
IDT Archer

5/27/2024 Illumina vs Genexus NGS Platforms: Selecting the Optimal Solution for
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Summary

Genexus Platform
* Turnkey NGS Solution

« Small/flexible sample batching, fast turnaround (similar to IHC
results) with low hands-on time

lllumina NGS Platforms
* Higher sample throughput

* Flexible NGS library preparation and analysis options (may
require bioinformatic support

5/27/2024 [llumina vs Genexus NGS Platforms: Selecting the Optimal Solution for
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