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Introduction - SCMD

• Molecular Pathology laboratory in 
London, part of HCA Healthcare UK

• Offer a range of molecular assays:
• Next Generation Sequencing (NGS) cancer 

research panels
• Rapid Single Gene somatic variant analyses
• Microsatellite Instability (MSI) status
• MLH1 promoter hypermethylation 
• B & T Cell Clonality
• Endopredict (Breast Cancer)

• Majority of requests are NGS for 
Colorectal, NSCLC & Melanoma for 
treatment stratification (SOC)



AmpliSeq / Ion Torrent Panels at SCMD - 2018

Live Under ISO 15189 Scope In Development

(Also In Development: DNA / RNA Thyroid Panel)



AmpliSeq / Ion Torrent Panels at SCMD – 2019

Live Under ISO 15189 Scope In Implementation*

(Awaiting suitable samples: DNA / RNA Thyroid Panel)

*UKAS ETS Application 
end of Nov 2019



AmpliSeq / Ion Torrent Panels at SCMD – Jan 2020

Deprecated Live

(Testing suitable samples?: DNA / RNA Thyroid Panel)



Custom AmpliSeq DNA Panel – MGP-4

SCMD MGP-4 Panel

Gene Target Exons Key Variant Loci CNV Associated Tumour Responsive Resistant

1 AKT1 3 E17 - Many AKT / PI3K pathway inhibitors BRAF Inhibitors

2 ALK 22,23,25 F1174, L1196, G1269 Amp Lung / Glioma / other ALK Inhibitors (depending on mutation) ALK Inhibitors (depending on mutation)

3 BRAF 11,15 V600; G466, G469 - Melanoma / CRC / other BRAF  & MEK inhibitors EGFR mAb in CRC

4 CDKN2A 1b,2,3 R80; R58 Loss Melanoma / other CDK4/6 inhibitors -

5 CTNNB1 3 T41,S45,S37 - Endo/ CRC / other MTOR inhibitors Tankyrase inhibitors

6 EGFR 3,7,12,15,18-21 G719, T790, L858 Amp Lung / other EGFR TKIs EGFR mAb in CRC

7 ERBB2 8,17,19,20,21 S310, L755 Amp Lung / CRC / other ERBB2 inhibitors ERBB2 inhibitors (resitance loci)

8 FBXW7 4,7,8,9,10 R465, R505 Loss CRC / other MTOR inhibitors Tubulin inhibitors

9 GNA11 4,5 Q209, R183 - Melanoma PI3K & MEK inhibitors -

10 GNAQ 2,4,5 Q209, R183 - Melanoma PI3K & MEK inhibitors -

11 HRAS 2,3,4 G12,G13,Q61 - Cervix / other MTOR, MEK & Farnesyltransferase inhibitors -

12 IDH1 4 R132 - Bilary / Glioma / other PARP inhibitors; dasatinib -

13 IDH2 4 R172 - Bilary Dasatinib -

14 KIT 9,10,11,13,14,15,17 D816, Amp Melanoma / GIST / Other TKIs TKIs (resitance loci, D816)

15 KRAS 2,3,4,5,6 G12,G13,Q61,A146 Amp Lung / CRC / other combination MEK inhibitors EGFR mAb in CRC; TKIs in Lung

16 MAP2K1 2,3,6 K57,P124,E203 - Melanoma / CRC / other MEK inhibitors BRAF Inhibitors

17 MET 2,13,14,15,16,19, 21 Y1253, A1357 Amp Lung / CRC / other MET / ALK inhibitors MET / ALK inhibitors (resistance loci); EGFR TKI

18 MYD88 3,4,5 L265, S219, S243 - WM / Lymphoma Ibrutinib -

19 NRAS 2,3,4 G12, Q61 - Melanoma / CRC / other MEK inhibitors BRAF Inhibitors; EGFR mAb

20 PDGFRA 12,14,15,18 D842V - GIST / Melanoma TKIs TKIs (resitance loci, D842)

21 PIK3CA 2,3,5,8,10,14,21 E454,H1047 Amp Lung / CRC / Breast / other PI3K & MTOR inhibitors EGFR mAb in CRC

22 PTEN 1,2,3,4,5,6,7,8,9 R130; T319; R173; K267 Loss Many PARP inhibitors; PI3K pathway inhibitors EGFR mAb in CRC

23 RET 3,10,11,15,16 M918, Amp Lung / Thyroid RET inhibitors Ponatinib

24 SMAD4 2,3,6,9,10,11,12 R361,R445,A118,R135 Loss CRC / other - -

25 SMARCA4 5,17,19,26,35 T910, R1243, Loss Ovarian EZH2 inhibitors -

26 STK11 1,4,5,6,7,8 F354, P281, Q37 Loss Lung / CRC / other MEK inhibitors; MTOR inhibitors PD-1 mAb

27 TP53 2-11 R175,R248,R273 Loss Many ATR & WEE1 inhibitors CDK4/6 inhibitors

27 Genes / 164 amplicons / 2776 hotspots (COSMIC v79)



MGP-4 and Fusion Panel: 4 Options
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S5, Chef & MGP-4 
Evaluation



S5 & Chef Validation (MGP-3: S5 v PGM)
Evaluation set of Horizon Discovery Multiplex SNV Controls

HD701 Quantitative Multiplex Reference Standard 
  

HD752 Wildtype Reference Standard 
  

HD728-731 5% Tier Reference Standards 
  

HD732-733 2.5% Tier Reference Standards 
  

HD734 1.3% Tier Reference Standard 
  

HD798 Formalin Compromised HD701 - Mild 
  

HD799 Formalin Compromised HD701 - Moderate 
  

HD803 Formalin Compromised HD701 - Severe 

 



DNA SNV IQC



MGP-4 on S5 Evaluation – Horizon Multiplex Control Set

y = 1.0328x - 0.3313
R² = 0.9941
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MGP-4 Evaluation - LOD
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Copy Number Aberration 
Calling



Copy Number Gain – DNA Gene Amplification

NSCLC Cancer Fusions Data from MCG

Gene Prevalance Fusion Partners Increased Sensitivity Decreased Sensitivity Restistance Markers Other Cancers

ALK 3-7% EML4; KIF5B crizotinib; ceritinib; pemetrexed EGFR TKIs L1196M; G1269A thyroid

MET exon 14 skipping ~5% MET crizotinib; cabozantinib ? ? CNS; UT

ROS ~2% CD74; SLC34A2 crizotinib EGFR TKIs G2032R; D2033N stomach

RET ~1% KIF5B; CCDC6 cabozantinib ? ? thyroid

FGFR3 0.5-2% TACC3 FGFR/TORC inhibitors ? ?

NTRK1 <1% MPRIP; CD74 larotrectinib / Entrectinib /?crizotinib ? ? thyroid

Amplifications

MET Amplification ~2-4% (untreated) crizotinib EGFR TKIs - -

~5-20% (treated + resistance)

EGFR exon 18-25 dup ?? - EGFR TKIs - - -

ERBB2 ~1% - - - - -

FGFR1 1 - 6% FGFR inhibitors - - -



CNG – SeraCare CNV Controls

MET

ERBB2

EGFR

1. Breast CNV (ERBB2)
2. Lung & Brain CNV (MET + EGFR)



CNA Calling Pipeline – Still Under Construction…!



RNA Fusion Gene 
Validation & IQC



Issue of Fusion Gene IQC – absence of data!

DNA / SNVs RNA / Fusions



Fusion Validation – HD796 & SeraCare Fusion v2
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Horizon HD796 IQC – FFPE RNA Fusion Control Material

COSF463

COSF1272

COSF1197

COSF1330

COSF572



In-house Fusion Caller Plugin – HD796 IQC



Problem: 
Horizon Stopping production of HD796…!



SeraCare FFPE Fusion Reference Panel v4



In-house Fusion Caller Plugin – switch to SeraCare IQC





MET Exon 14 Skipping



MET Exon 14 Skipping – Lung / CRC / Other 

NSCLC Cancer Fusions Data from MCG

Gene Prevalance Fusion Partners Increased Sensitivity Decreased Sensitivity Restistance Markers Other Cancers

ALK 3-7% EML4; KIF5B crizotinib; ceritinib; pemetrexed EGFR TKIs L1196M; G1269A thyroid

MET exon 14 skipping ~5% MET crizotinib; cabozantinib ? ? CNS; UT

ROS ~2% CD74; SLC34A2 crizotinib EGFR TKIs G2032R; D2033N stomach

RET ~1% KIF5B; CCDC6 cabozantinib ? ? thyroid

FGFR3 0.5-2% TACC3 FGFR/TORC inhibitors ? ?

NTRK1 <1% MPRIP; CD74 larotrectinib / Entrectinib /?crizotinib ? ? thyroid

Amplifications

MET Amplification ~2-4% (untreated) crizotinib EGFR TKIs - -

~5-20% (treated + resistance)

EGFR exon 18-25 dup ?? - EGFR TKIs - - -

ERBB2 ~1% - - - - -

FGFR1 1 - 6% FGFR inhibitors - - -



MET Exon 14 Skipping – detect at DNA & RNA level

Frampton et al, Cancer Discovery. 2015. 5(8):850-859
http://clincancerres.aacrjournals.org/content/22/12/2832



MET exon 14 Skipping RT-qPCR Melt Curve Assay

For verification of novel DNA level events detected by MGP-4 (uses RNA) 



On Scope Non-NGS 
Assays



Biocartis Idylla – Complements NGS service

Rapid EGFR

Rapid CRC Screen
(KRAS / BRAF+NRAS)

Rapid MSI
(7 novel microsatellite)

Rapid BRAF



Lynch Syndrome Pre-Screen: MSI & MLH1 Methylation
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