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Metabolism is the sum of all chemical reactions in a
biological system
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How Is metabolic homeostasis maintained?
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Transporters are the gatekeepers of metabolism

Solute Carrier (SLC) superfamily Paralogs evolved to fine-tune
of metabolic transporters organismal metabolism

10% of the genome
encodes for transporters
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SLC transporters are implicated in disease but
poorly understood

SLC Transporters (n=456)
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Human metabolite GWAS as a discovery platform to
deorphanize metabolite transporters
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FLVCR1/SLC49A1 is genetically associated with
choline metabolites

Predicted Metabolite-Gene Associations
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Choline metabolism

Choline

Choline
Serum=170uM

Choline must be obtained from the diet



Choline in physiology and human nutrition
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Choline transport

Choline must be

transported into the cell

:

Is FLVCR1 a high affinity

choline transporter?
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FLVCR1 is required for choline metabolism in cells
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FLVCR1
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IS a high affinity choline transporter
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Structural basis of choline transport by FLVCR1




Cells without FLVCR1 can proliferate normally in
standard media conditions
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Choline salvage and alternative transport enable

proliferation in the absence of FLVCR1
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Choline transport via FLVCR1 is required for murine
embryogenesis
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Embryos lacking FLVCR1 have severe mitochondrial
dysfunction




FLVCR1/2 is implicated in human disease
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Deorphanization of nutrient transporters highlights
potential therapies and new research avenues
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