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	1. The future of  precision medicine:
Moving omics into personalized health(care)
Leiden Drug Development Conference
“The future of Drug Development”
Leiden, 27 September 2022
Prof. Alain van Gool
Professor Personalized Healthcare
Translational Metabolic Laboratory
Radboudumc Technology Centers
Netherlands X-omics Initiative
EATRIS Biomarker Platform
 



	3. Exponential developments in  omics technologies
Genomics
Testing 3.000.000.000 DNA bases
in 1 assay
Proteomics, glycomics, metabolomics
Testing of 10.000-50.000 proteins and
metabolites in 1 assay
500
1000
1500
2000
m/z
5 10 15 20 25 30 35 40 Time [min]
{Source: prof. Edwin Cuppen,
Hartwig}
{Source: dr Hans Wessels,
Radboudumc}
3 Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	4. Role of molecular  (Omics) biomarker data in Personalized Healthcare
Personalized diagnosis
Personalized therapy
= Personalized healthcare
+
Personal participation
X-Omics
Therapy monitoring
4 Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	5. Personalized healthcare in  rare metabolic diseases
Normal Dutch parents
Son Brian, 2002, low birth weight, lactic acidosis, hypoglycaemia
Intellectual diability, movement disorder, epilepsy
† age 3,5 yr (respiratory failure)
Son Joel, 2009, same clinical phenotype
† age 1,5 yr (epilepsy)
Clinical phenotype:
Suspicion of mitochondrial dysfunction
{Wortmann et al, Human Biology 2017}
A short story:
5 Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	6. Lab tests
• ATP  production ↓, Creatine phosphate production ↓ in blood
• But OXPHOS enzyme complex I-V normal in fibroblasts
• Candidate gene sequencing: no variant
• Mechanism of disease?
{medicalxpress.com}
{Rodenburg, Biochim
Biophys Acta, 2016}
• In 2010: Whole Exome Sequencing - WARS2 mutations
 


	7. New mechanism of  disease • WARS2 is mtDNA-coded tryptophanyl-tRNA synthase
• Novel mutation causes instability of WARS2 protein
• Less charging of Trp-tRNATrp
• New prenatal genetic test !
{Wortmann et al, Human Biology 2017}
7 Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	8. 8
Meet & greet  @ Translational Metabolic Laboratory
Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	9. Lessons learned
• Technology  innovation in omics is driving impact in personalized healthcare
• Crucial to combine different molecular views to understand human health
and disease (X-omics)
• Fast translational of biomarker research to implementation needed
9 Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	10. 10
Personalized healthcare in  rare metabolic diseases
Uridine treatment for Uridine Monophosphate Synthase (UMPS) deficiency
An other short story:
Dr. Lonneke de Boer
Pediatrician
Metabolic Disorders,
Radboudumc
Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	11. 11
Personalized healthcare in  rare metabolic diseases
Uridine treatment for Uridine Monophosphate Synthase (UMPS) deficiency
An other short story:
Parents
Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	12. Personalized healthcare in  rare metabolic diseases
Personalized diagnosis:
• High orotic acid
Personalized therapy:
• Uridine supplementation
Diagnosis:
• Genetic screening:
• Result trio WES: no distinct genetic cause
• Heterozygous mutation in SEC23B, associated with dyserythropoietic anemia type II (CSAII) in case of
bi-allelic mutations
• Metabolic screening:
• Urine organic acids and purine/pyrimidine analysis: very high orotic acid: 3404 μmol/mmol kreat –
reference 0-4, without indication in serum amino acids for a urea cycle disorder
• Diagnosis: Uridine monophosphate synthase (UMPS) deficiency / hereditary orotic aciduria
12 Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	13. Treatment of Uridine  monophosphate synthase (UMPS) deficiency
• 1969 Becroft et al: Hereditary orotic aciduria: long term therapy with uridine and a trial of uracil
• 2014 Balasubramaniam et al: Inborn errors of pyrimidine metabolism, clinical update and therapy
• 15 cases reported, in the Netherlands in meanwhile 2 newly diagnosed patients
• Uridine tri acetate (Xuriden), registered in USA, 800.000 euro/year/patient (!!)
• Not registered in NL
• Route to obtain therapeutic drug difficult (import, insurances)
13 Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	14. Treatment of Uridine  monophosphate synthase (UMPS) deficiency
Alternative:
• Food supplement@local drugstore, good for concentration, €36,95 for 50 gram
• Started on 60 mg/kg in January 2020
• Effect:
• From blood transfusions every 5-7 weeks, no blood transfusions needed now for one year
• Reticulocytes and leucocytes increased
• Much more energy, eating improved, growth improved
• But orotic acid levels are still high, effect on kidney to be seen
• Relatively high dose uridine
14 Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	15. Personalized healthcare in  rare metabolic diseases
Uridine treatment for Uridine Monophosphate Synthase (UMPS) deficiency
15
Parents
Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	16. Lessons learned
On personalized  diagnosis:
• Metabolic screening adds strongly to genetic screening in identifying
mechanism of disease
On personalized medicine:
• Impressive effects of uridine therapy,
• Increase quality of life for patient and family
• Frequent issues regarding expensive medication versus cheap supplements
Advantages in using hollistic omics methods in clinical diagnostics
16 Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	17. The power of  omics in diagnostics
Single
biomarker
Omics
panel
Patient 1
Patient 2
• Higher diagnostic yield
• Contextualisation of change
↑ increase
↓ decrease
biomarker x
17 Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	18. 18 Alain van  Gool, ODDP, Amsterdam 18 Nov 2021
Clinical omics data to drive personalized healthcare
Personalized analysis
Genomics
Metabolomics
Glycomics
Glycoproteomics
Deep Learning/ AI
Integrated diagnostics
System biology
Diagnosis of (new)
disease mechanisms
Transcriptomics
Proteomics
Epigenetics
Cellomics
…-omics
Initiation and monitoring of
(new) personalized therapies
18 Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	19. Things to do  still
• Further improve omics technologies (cell, individual, population)
• Increase analytical robustness of omics platforms
• Fully implement FAIR-data at source
• Increase capabilities to combine omics with other data
• Design and build improved (AI) models for complex data analysis
• Implement from research in health(care)
• Share and use lessons learned
19 www.slideshare.net/alainvangool
Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	20. 20 Alain van  Gool, ODDP, Amsterdam 18 Nov 2021
{van Gool et al, Nature Reviews Drug Discovery, Apr 2017}
We need to join forces in quality, not quantity
20 Leiden Drug Development Conference, Leiden, 27 Sept 2022. Alain van Gool
 


	21. The Netherlands X-omics  Initiative
• National Roadmap Large Scale
Research Infrastructure
• 2018-2029
• €40M, partially funded by NWO
Objectives:
1. Advance X-omics technologies far beyond
state-of-the-art
2. Realize a genuinely integrated X-omics
infrastructure in NL
3. Develop and demonstrate impact of robust X-
omics analysis
Coordinator:
Alain van Gool
 


	22. X-omics community
• Information
•  Exciting news
• New science
• Workshops, training
• Expert posts
• Events
• Etc
X-omics.nl
…
 


	23. European X-omics initiative:
Data  Stewardship
& Integration
(WP2)
Quality Assessment
(WP3)
Multi-omic
technologies (WP1)
Data Generation
Data Curation
Quality Assessment
Data Variability
• SOPs
• Guidelines for best practices
• Reference materials
• Quality parameters
Multi-Omic Toolbox
Academia Industry
Consensus
workshops
• Data analytical tools
• Criteria for reference values
• Troubleshooting guidelines
• Repository of multi-omic data
Pilot Access Pilot Access
• 19 partners (including 13 EATRIS nodes)
• 4 years of funding (2020-2023) - €4,9 million
• 2020 - 2024
23
 


	24. There is no  single one reflection of health
• ‘Funhouse mirror effect’
• Multiple sources of your data
• Clinical chemistry
• Omics analyses
• Digital biomarkers/ wearables
• Self-testing health checks
• Social media
• Surrounding
• Each are a skewed image of you
• How to deal with all of this for your
personal health(care)?
{Mira Vegter, Hub Zwart, Alain van Gool, Life Sci Soc Policy, 2021}
24
Afterthought:
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