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From complex disease to molecular mechanisms

Population-based variation resources 
for genotype-phenotype studies

演示者
演示文稿备注
Haematopoietic cells execute a wide range of physiological functions

Red blood cells – oxygen carriage also modulation of NO metabolism and clearance of immune complexes and bugs
Platelets – prevention of capillary bleeding, clot formation and also stimulation of immune response
Neutrophils  and Monocytes – ingestion and killing of bacteria and  are central to the innate immune response

Blood traits are relevant for haematological disease and also may modulate molecular processes in a wide spectrum of systemic disease






Pubmed indexed precision medicine by organs

Mukherjee et al. Precision Clinical Medicine 2019
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Genome wide association study

The UK10K Consortium, Nature 2015
Alste et al. Cell 2016

Genotype Phenotype

Typical GWAS

Phenotype
Transcript

-omeGenotype

Epigenetics

演示者
演示文稿备注
This is the end of the GWAS journey
To make full use we need to tease out molecular mechanisms, how does gv affect trait, what genes, what molecular mechanisms.
More than half are either novel or they are genes we would have never considered important in haematopoiesis.
There is a bit of everything, transcription factors, membrane proteins, cytokines, proteins in the cytosol.
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Study design

Chen et al. Cell 2016, 167, 1398-1414
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Multiomics analyses 
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Interplay between genetics and epigenetics

Chen et al. Cell 2016, 167, 1398-1414



Regulatory hypothesis of SNP loci 

Chen et al. Cell 2016, 167, 1398-1414



Cell-type and trait specific effect 

Chen et al. Cell 2016, 167, 1398-1414



Capacity: 10 M
Stored: 2 M

Healthy volunteers: 300,000 with serum, 
plasma and buffy coat: 
800,000

Tumour and matched blood: 200,000

Hepatitis B: 390,000

Western China geriatric cohort: 80,000

Others: 600,000

West China Hospital Biobank



Role of immune cells in pancreatitis

Zheng et al. Gastroenterology 2013



Transcriptome-wide association studies (TWAS)

Wainberg et al. Nature Genetics 2019



Challenges for TWAS: association is not causality 



Integration of experimental and bioinformatic analyses 
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