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From gene expression to human phenotypes
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From gene expression to human phenotypes
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From alternative splicing to human phenotypes
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From alternative splicing to human phenotypes
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From alternative splicing to human phenotypes
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Lack of multi-tissue and multi-trait transcriptomic studies

● Transcriptomic studies limited to one or few tissues

● Transcriptomic studies limited to a single trait

● Transcriptomic studies limited to gene expression or alternative splicing
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Tissue-specific contribution of human traits to gene expression variation

Garcia-Perez et al.
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Gene expression and alternative splicing differences between human populations are under 
genetic control 
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Ribosomal proteins are differentially spliced between populations across tissues
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Lack of multi-tissue and multi-trait transcriptomic studies

● Transcriptomic studies limited to one or few tissues

● Transcriptomic studies limited to a single trait

● Transcriptomic studies limited to gene expression or alternative splicing
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Multiple traits have additive effects on gene expression levels
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Additive effects have biased directionalities
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Additive effects and precision medicine
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Additive effects and precision medicine
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The tibial nerve is the tissue most affected by type 1 and 2 diabetes
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The tibial nerve is the tissue most affected by type 1 and 2 diabetes

Diabetic neuropathy

● numbness or reduced 
ability to feel pain or 
temperature changes

● tingling or burning feeling
● sharp pains or cramps
● muscle weakness
● extreme sensitivity to 

touch
● serious foot problems, 

such as ulcers, infections, 
and bone and joint damage

Garcia-Perez et al.
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Computer vision techniques allow us to predict diabetic status

Support vector machine
- training set (75% of the data)
- test set (25% of the data)
- 100 permutations

Histology images

non-diabetic diabetic 
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We identify genes associated with diabetic neuropathy

Garcia-Perez et al.



42

● Ancestry, sex, age and BMI simultaneously influence gene expression variation but their relative 
importance is tissue-specific.

● Alternative splicing variation is mostly driven by differences between populations.

● Transcriptome differences between human populations are mostly cis-driven.

● Ribosomal proteins are differentially spliced between human populations.

● Additive effects are widespread and tissue-specific
  

● The tissue most affected by type 1 and 2 diabetes is the tibial nerve.

● Machine learning analysis of tibial nerve histology images allows us to predict the diabetic status 
and to find genes associated with diabetic neuropathy.

Take home messages
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