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Tumour diagnosis

Pattern recognition/specific features

Clinical, H&E, IHC, FISH, NGS

Difficulties:
-undifferentiated/dedifferentiated
-rare
-no assay



31F, breast mass
?inflammatory leiomyosarcoma

Stephen Fox



Large panel (e.g. TSO500) WGTS

tissue FFPE, 40-100 ng, 20% purity fresh, 250 ng, 30% purity

access increasing limited

cost, expertise moderate high

TAT 3-4 weeks 4-6 weeks

coverage >1000x 100x 

germline no yes

SNV, indels, CNV, RNA restricted/targeted comprehensive

TMB yes yes (more accurate)

MSI yes yes

signatures limited (UV) comprehensive 
(UV, smoking, HRD, MSI)

other potentially higher sensitivity purity/ploidy, complex 
rearrangements, LOH, RNA 
expression, DNA/RNA correlation, 
algorithms (HRDetect, CHORD, 
CUPPA)



31F, 30mm breast mass Whole Genome/Transcriptome Sequencing (WGTS)
Sean Grimmond
Joseph (Joep) Vissers

WGTS findings:
near haploinsufficiency (except Chr. 5, 22): CN loss, LOH, B-allele 
NF1 p.K490*
TP53 p.R213*
Germline MUTYH Y101*



- pilot ~50 cases
- major clinical impact

- significant diagnostic dilemma
- >=2x histopathologists with subspecialty expertise
- (no CNS, paediatric, GYN, lymphoma)

PATHOLOGIST-INITIATED WGTS

Wing-Yee LoCatherine Mitchell Joep Vissers



N=45

WGTS cohort

- mean 43.8 yrs (19-81)
- 25x F, 20x M
- 32x FFPE, 13x fresh
- 34x large/excisional specimens, 11x core/small Bx

- median 23 IHC/case
- FISH (EWSR1, FUS, SS18, MDM2, n=17)
- small panel DNA NGS (OPA, n=16)
- large panel (TSO500, n=3)
- RNA NGS (Illumina TruSight 507 targeted genes, n= 8)



Pre-WGTS categories 

Renal cell neoplasm
SWI/SNF-deficient

INI1/SMARCB1 or SMARCA4 IHCPleomorphicMonomorphic



1. Diagnostic
- in WHO/professional guidelines, or multiple/large publications

2. Diagnostic:
2A. Likely a novel entity

2B. Published in limited studies

3. WGTS non-diagnostic, but:
3A. Diagnostic with additional data (e.g. previous specimens, information from clinician, external opinion, more IHC)

3B. Reduced differential, but still non-diagnostic

4. Non-diagnostic

- no/minimal change to differential

Post-WGTS categories 

Diagnostic
(1, 2, 3A)

non-Dx
(3B, 4)



Pre-WGTS
Category – pleomorphic
#IHC - 43
Malignant - yes
NGS (OPA) - TP53
Lineages - 4

DDx – carcinoma, sarcoma, mesothelioma, melanoma

Post-WGTS
Category – 1
Malignant - yes
Lineages – 1
Other – Tier 1 therapeutic (ICI)

Dx – metastatic cutaneous SCC

57M, solitary lung mass

WGTS findings:
TMB 88.9 muts/Mb
Signature 7 (UV)
NOTCH1 frameshift, LOH
TP53 hotspot, LOH
CDKN2A nonsense, LOH
TERT promoter hotspot

CUPPA – cutaneous origin, non-melanocytic



Pre-WGTS
Category – monomorphic
#IHC - 23
FISH – negative (EWSR1, FUS)
Malignant - yes
Lineages - 1

DDx - clear cell sarcoma-like tumour of GIT, 
myoepithelial carcinoma (external opinion)

Post-WGTS
Category - 1  
Malignant - yes
Lineages – 1

Dx – GLI1-activated epithelioid cell tumour

WGTS 
PTCH1-GLI1 fusion

42M, mesenteric mass



Pre-WGTS
Category – renal neoplasm
#IHC - 17
Germline NGS – negative
Malignant - yes
Lineages - 1

DDx – papillary, MITF, FH/SDH-deficient, NOS

Post-WGTS
Category – 2A ( 1x case in TCGA RCC database)
Malignant - yes
Lineages – 1

Dx – RCC NOS (NOTCH1-rearranged renal cell 
carcinoma ?)

31F, renal mass

WGTS findings:
HNF1B-NOTCH1 fusion

Signature 3 (BRCA/HRD) but HR-proficient 
(CHORD, HRDetect)

HNF-1b

Dimerisation DNA-
binding 

TM

NOTCH1

RAM Ankyrin 
repeats

Trans-
activation

PEST

NOTCH1



Post-WGTS
category 

Pre-WGTS category 

Diagnostic yield post-WGTS

88% 50%86%65%

53.3%

4.5%

2.2%

15.6%

22.2%

2.2%

n=34 (75.6% )
diagnostic

24.4% non-Dx

diagnostic

non-Dx 12% 50%14%35%



Uncertain malignant potential 

WGTS

n=3 ( 6.7%)

n=10 (22.2%)

TOTAL



WGTS improves certainty of lineage
(carcinoma, sarcoma, melanoma, mesothelioma…)
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Clinical benefit beyond diagnosis

3x pathogenic germline variants
- BRCA1 (TNBC)​
- FH (RCC)​
- MUTYH (inflammatory LMS)​

5x Tier 1 therapeutic findings
- 1x HRD (TNBC)​
- 3x high TMB (cSCC, INI1-deficient cSCC, Merkel cell carcinoma)​
- 1x ROS1 fusion (spindle cell rhabdomyosarcoma)

31 cases



Diagnostic cheaper, faster, more accessible assays ?

Assay n notes

IHC 1 FH-def RCC

FISH 1 CCND1-rearranged vascular-invasive 
renal oncocytoma

TSO500 8 (17.8%)​ 5/17 (29.4%) pleomorphic​

Illumina TruSight RNAseq 8 (17.8%)​ 7/17 (41.1%) monomorphic

Only by WGTS 14 (31.1%) 41.2% of the 34  diagnostic cases



• Essential for selected cases

• FFPE not necessarily a barrier (access, cost)

• other approaches:
• newer IHC
• expert opinion
• TSO500 (pleomorphic)
• Illumina TruSight RNAseq (monomorphic)

Diagnostic use of WGTS



Catherine Mitchell
Stephen Fox

Thank you

Patients

Clinicians & pathologists who contributed cases

Joep Vissers​
Sean Grimmond​
Wing-Yee Lo

Sehrish Kanwal 
Oliver Hofmann
Kym Pham


