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SINGLE GENE TESTING IDYLLA / COBAS
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Next Generation Sequencing



Project aims for future compliance with best practice and 
NSCLC guidelines

▪ CAP/IASLC/AMP/ 
ESMO guidelines for 
NSCLC 

▪ Targeted NGS Panel to 
include key biomarkers 
EGFR,ALK,ROS-1, 
KRAS, BRAF, RET, 
MET, NTRK,ERBB2….

▪ Assessment of multiple 
biomarkers 
simultaneously with a 
fast TAT on minimal 
tissue. 

▪ Integrate into existing 
pathology workflow.

Jeffrey A. Scott, et al, JCO Oncology Practice 2023 Aug 9;OP2200611. 



Challenges to NGS Implementation in CUH

Too 

limited

• Tissue 

requirements

Too slow

• Results taking 

weeks to issue

Too 

costly

• Staffing

• Space

• Cost penalty 

when running 

small sample 

batches

Too 

complex

• Lack of expertise 

required to run NGS

• Workflows requiring 

multiple instruments, 

laboratory space and 

touchpoints

€



Ion Torrent Genexus
Purification System 

Next Generation Sequencing 
CUH

14 hours for a single-lane run (approx. 24 to 

30 hours for full chip) Up to 32 Samples per run

Nucleic acid purification 

and quantitation

Library preparation to 

variant interpretation
Report 

Ion Torrent Genexus
Integrated Sequencers 

Ion 

Torrent™

GX5™ Chip:

12–15M 

reads/lane 

Off instrument 

Pre-Processing

For research use only. Not for use in diagnostic procedures



Genexus 
Commissioning & 
Verification with 
Oncomine 
Precision Assay 
for clinical 
research

Werner R, et al. J Clin Pathol 2022;0:1–6. doi:10.1136/jcp-2022-208625



• 276 assays - controls and real-
world clinical tumour samples e.g.: 
NSCLC, colorectal cancer, sarcoma, 
melanoma, breast, brain, liver, 
urothelial and cervical cancers.

• Range of specimen types : surgical 
resections and biopsies (n=169), 
cytology cell blocks (n=23) and 
neuropathology samples (n=11).

• Commercial control material 
procured from External Quality 
Assessment (EQA) organisations 
GENQA, EMQN, QUIP and a variety 
of commercial suppliers 
(AcroMetrix™, Horizon, and 
Seraseq) 

NGS Verification

Manufacturer Reference 

Name

Product Code

HORIZON ALK /ROS/RET HD784

HORIZON EGFR HD300

HORIZON KRAS HD301

HORIZON MULTIPLEX HD789

HORIZON ONCOSPAN HD832

ACROMETRIX HOTSPOT ONC 969056

SERASEQ RNA FUSION 0710-0496

SERASEQ NTRK RNA 0710-1031



KingFisher DuoPrime. 

• Samples previously characterised by 
an accredited reference method 
were re-extracted with the MagMax 
kit on the KingFisher DuoPrime. 

• Genexus minimum input 
requirements of 10ng of DNA / RNA

• 181 nucleic acid extractions tested 
with the Oncomine Precision Assay 
on the Genexus sequencer.

Genexus Purification Instrument 

• Extraction and purification of 
samples (n=96) run on the GPI were 
also sequenced on the Genexus 
Integrated sequencer. 

• Available data on previous 
extraction yields (n=20) average 
yield increased from 25.4ng/ul to 
33.1ng/ul.

Extraction / Purification verification

For research use only. Not for use in diagnostic procedures



AcroMetrix
Oncology 

Hotspot control

100% Specificity and 100% sensitivity across all 
25 genes detected that are included in OPA 
assay
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RUN 10 AcroMetrix Ref Std Sum of Allele Fraction by Gene detected



Performance metrics established over 
20 runs utilising commercial controls 
and clinical FFPE samples

Optimal results achieved with sample 
input volume as low as 10ng DNA/RNA 
(routinely 10-30ng)

Overall concordance >99% (PPA/PPV) 
with orthogonal methods and controls.

Run performance metrics are assessed 
prior to releasing results as per ongoing 
QC protocols and trend analysis.

FFPE OPA PERFORMANCE METRICS

Metric Target

Final Reads 10-12M

Raw read accuracy 98-99%

% Loading 87-92%

Enrichment 99.90%

Library 99.90%

Mapped reads / DNA library > 500K (>800 for 5% LOD)

Mapped reads /RNA library > 100K

% Reads on Target >90%

Base Coverage Depth >1000(>2,500 for 5% LOD)

Uniformity 97-99% (>90% for 90%)

End to End reads >90%

Reads / Amplicon >500

AF > 5% / 0.05

MAPD <0.5 (0.18-0.24)

RNA detection >5/7

Mean AQ20 Read length 85-95

Mean Read Length DNA 85-100

Mean Read Length RNA 70-100

Base Call Accuracy 97-99%

Run Performance Metrics

For research use only. Not for use in diagnostic procedures



6
 s

a
m

p
le

s
 +

 

2
 c

o
n

tr
o

ls
 (

2
 l
a

n
e

s
 o

f 

c
h

ip
)

3 hr 30 min 4 hr 18 hr
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Off instrument Genexus Purification Instrument Genexus Integrated Sequencer

FFPE sample 

pre-processing

DNA/RNA 

purification 

& quantitation

Create run plan 

& load 

purification system

Library Prep, templating, 

& sequencing run

Load the 

sequencer

3 hr

Oncomine Reporter

QC Check and 

Report 

Generation

DAY 1 DAY 2

Optimised CUH NGS Workflow 
Specimen-to-Report with TAT reduction of >56%

For research use only. Not for use in diagnostic procedures

TAT Pre Implementation      16 days; 56% reduction of NGS ‘request to report’ current TAT       5 Days 



Benefits fully automated workflow for Pathology CUH

Single-day turnaround time potential to 

provide IHC and NGS results at the same time

Automated, sample prep, library prep, sequencing, 

analysis  and reporting , reducing Medical Scientist 

time on the bench

Flexibility of economically running few or one 

sample reduces the need for batching and helps 

deliver results faster.

System manufactured at a facility registered with 

FDA and ISO 13485 certified – CE IVD Marking /

IVDR compliance in progress: This is 

important to Pathology CUH with 

Accreditation & INAB regulations

For research use only. Not for use in diagnostic procedures



• 58 year old Female

• Non-smoker

• No Past medical history

• CT thorax and upper abdomen

• Multiple LN and liver 
metastasis (Stage 4)

• Right main bronchus biopsy 

• Non-small cell carcinoma, 
favour adenocarcinoma 

• H&E NCC 30% 

• ALK and PDL1 IHC & Molecular 
requested

• NGS run as a part of feasibility 
study

• Macrodissection performed to 
enrich NCC

Liver metastasis

Lung 

primary 

(Causing 

RML & 

RLL 

collapse)

TTF-1

Non-Small Cell Carcinoma, favour Adenocarcinoma

Case study 

03/2023



• NGS Run 1: Extraction and 
Purification QC Pass but NGS 
RNA QC failure: no test 
fragments or inline controls 
visible for the run.

• NB careful handling of strips at 
sequencing set up

• NGS Run 2 : QC Pass Repeat 
RNA run set up same day with 
material from GPI archive plate.

Case Study 03/23 NGS Run Review

For research use only. Not for use in diagnostic procedures



Case Study 03/2023 Report 

Complete integrated 
report – TAT 7 Days

• NGS: ALK fusion 
reported 

• NGS concordant
with ALK IHC
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• Expansion of NGS panel to other tissue streams 

• Verification of Liquid Biopsy (cfTNA) across 2 Genexus platforms and GPI Q.2 2023

• Extension to scope for Liquid Biopsy ISO15189 INAB assessment Q 3/4 2023

• cfTNA research study Q.3 2023

Ongoing Verification Projects include expansion to NGS in 
liquid biopsy 



Thank You
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