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Two Genetic Testing Pathways
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Inherited platelet disorders are heterogeneous (68 genes) & many are ultra rare
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Implementation of multigene panel test : ThromboGenomics study
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THROMBOGENOMICS

The first comprehensive next generation sequencing
test for the diagnosis of inherited bleeding, thrombotic
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and platelet disorders.
Find out more

SUBMIT

Your samples

GENE
Disorders list

Diagnostic-grade (TIER1) genes
Simeoni |, et al. Blood. 2016

Platelet defects gene panel® | ABCC4, ABCG5, ABCGS8, ACTB, ACTN1, ANKRD26, ANO6, AP3B1, AP3D1,
Including genes for ARPC1B, BLOC1S3, BLOC1S5, BLOC1S6, CDC42, CYCS, DIAPH1, DTNBP1,
thrombocytopenia ERG, ETV6, FERMT3, FLI1, FLNA, FYB1, GATAl, GFI1B, GNE, GP1BA,

GP1BB, GP6, GP9, HOXA1l, HPS1, HPS3, HPS4, HPS5, HPS6, IKZF5,
ITGA2B, ITGB3, KDSR, LYST, MECOM, MPIG6B, MPL, MYH9, NBEA,
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RNU4ATAC, RUNX1, SLFN14, SRC, STIM1, STXBP2, TBXA2R, TBXASI1,

THPO, TPM4, TUBB1, VIPAS39, VPS33B, VWF, WAS

Panel name




Diagnostic rates obtained in the ThromboGenomics study

Regular Article

THROMBOSIS AND HEMOSTASIS

Diagnostic high-throughput sequencing of 2396 patients
with bleeding, thrombotic, and platelet disorders

Kate Downes, Blood 2019

Molecular diagnostic yield is dependent on disease class in patients with bleeding, thrombotic and platelet disorders
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Diagnostic rates for
- Thrombocytopenia 50%
- Platelet function disorders 27%



WES-based panel for bleeding @UZLeuven
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Referral center in Belgium

Part of NHS (1200 euro/panel — 8 euro/patient), strict inclusion:

Platelet function disorders: no storage pool disease !
TAT 3 months

Accredited test (100% coverage, variants are validated)

Christine Van Laer

J Thromb Haemost. 2023;21:887-895

https:/doi.org/10.1016/] jtha.2022.12.007
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Most patients have thrombocytopenia, most common function disorders are
- Glanzmann thrombasthenia
- Dominant TBXA2R, P2RY12 and PTGS1 defects
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Additional lab tests for variant reclassification

Index case, 35y

ETV6 c.1254-2A>C VUS
‘ No bleeding symptoms
! Platelet count 99-134 K (nl MPV)

Autosomal dominant TP

PLT Cirl
PLT index
PLT mother

ETV6 c.1254-2A>C LPV / Insertion of 70bp of intron

b-- ——— Normal sequence



Patient with mild macrothrombocytopenia (100K, MPV 12 fL), mild bleeding, family history with dominant TP
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Predictions

*Prediction scores were normalized to allow integrated graph view
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MNIHR BioResource
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Gene discovery using WGS
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Additional gene discovery in a genome

DIAPH1-related thrombocytopenia + deafness
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Statistical driven discoveries:
Unrelated patients with same genotype-phenotype using BeviMed (Ernest Turro, Daniel Greene)

Stritt et al, 2016, Blood
Lentaigne et al, 2019, Blood



2011-2020: 18 new genes for bleeding & platelet disorders
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Albers et al, Nat Genetics 2011; Albers et al, Nat Genetics 2012; Cvejic et al, Nat Genetics 2013; Chen et al, Science 2014; Westbury et al,
Genome Medicine 2015; Green et al, AJHG 2016; Stritt et al, Nat Comm 2016; Turro et al, Science Transl Med 2016; Stritt et al, Blood 2016;
Simeoni et al, Blood 2016; Lentaigne et al, Blood 2016; Poggi et al, Haematologica 2016; Bariana et al, BJH 2017; Siva-palaratnam et al, Blood
2017; Pleines et al, JCI 2017; Greene et al, AJHG 2017; Westbury et al, Blood 2017; Sivapalaratnam et al, BJH 2017; Morren et al, Orphanet

2017; Freson et al, JTH 2017; Sowerby et al, JCI 2017; Mayer et al, Blood 2018; Revel-Vilk et al, Blood 2018; Berrou et al, Blood 2018; Hofman
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Added value of (blood cell) transcriptomics?
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Information about gene expression and splicing outliers
using ML-based approaches
OUTRIDER and FRASER

Brechtmann et al OUTRIDER: A statistical method for detecting aberrantly expressed genes in RNA sequencing data; AJHG, 2018
Scheller et al Improved detection of aberrant splicing with FRASER 2.0 and the intron Jaccard index. AJHG, 2023



Platelet transcriptome analysis with OUTRIDER
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K219N:

SLFN14 c.657A>T

SLFN14 -K219N (endoribonuclease with an unknown role in blood)

Fabienne Ver Donck

Mild thrombocytopenia + Mild PLT dysfunction + “Obvious bleeding”



Extensive RNA dysregulation in SLFN14 defective platelets

-log(FDR)

70

60

50

40

30

20

10

log2(FC)

2888 DOWN & 2999 UP
(|log2FC|>1, FDR<0.05)

Pathway
I rRNA processing

" mitochondrial translation
M gene expression
(transcription)

M TCA cycle and respiratory
electron transport

M processing of capped
intron-containing pre-mRNA



Cell model for the disease :
rRNA degradation in SLFN14 defective megakaryocytes
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Can platelet transcriptomes (no nucleus) be used ?

What will happen in case of thrombocytopenia?

Koen De Wispelaere

platelet

N A

N A

De Wispelaere et al, IIMC, 2022

SiR-Actin

De Wispelaere et al, HemaSphere, 2025



imMKCL disease models for BSS and IKZF5-related thrombocytopenia

Bernard Soulier Syndrome GP9 IKZF5-related thrombocytopenie IKZF5Y121F/WT
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Transcriptome analysis of GP9”/- and IKZF5Y121IFWT deficient MKs (in vitro) and platelets (patients)
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Longitudinal gene expression during MK differentiation
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GP9 patient Late downregulation in GP9'- MKs (289 genes)
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Take home messages

* NGS for clinical purposes: use of a multigene panel results in 30
(function disorders) - 60% (thrombocytopenia) diagnostic rate

* Whole genomes are useful for gene discovery, but it feels like
finding a needle in the haystack at the single patient level

* Transcriptomes can contribute to disease understanding but their
added value for gene discovery is not yet clear
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