
The Pentose Phosphate pathway



NADPH consuming cellular pathways



Regulation of the Pentose Phosphate Pathway



G6PD deficiency and hemolytic anemia





Pentose Phosphate Pathway and oncogenic activation



Pentose Phosphate Pathway and vascular functions



mural cell (vMC) recruitment leads to
vascular maturation during CV development



QUESTION:

Can endothelial metabolism regulate vascular 

maturation (i.e. mural cell recruitment) ?

EC metabolism ?

PDGF signaling and more



L
MC

EC

3dpf and small vessels (pericytes-like) 21dpf (vascular smooth muscle cells)

Zebrafish mural cells location and morphology 
are similar to mammalian pericytes and vaSMC 

kdrls843 acta2uto5 DNA

Santoro et al., 2009; Whitesell et al., 2014; Wang et al., 2014; Fortuna et al., 2015; 
Ando et al., 2016, 2019; Stratman et al., 2017, 2020; Donadon and Santoro, 2021



DAROI

Intensity of fluorescence

96 hpf

kdrls843

acta2uto5

Generation of zebrafish transgenic lines
to study vascular MCs development

Chen et al., 2017 Cell Reports
Gays et al. 2017 Development



DAROI

Intensity of fluorescence

Generation of zebrafish transgenic lines
to study vascular mural cell (vMC) recruitment

Chen et al., 2017 Cell Reports
Gays et al. 2017 Development



LSS positive regulates PPP enzymes 
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Pharmacological blockade of PPP pathway negatively 
regulates vMC recruitment
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Glycolysis and Pentose Phosphate Pathway (PPP)

• Glucose can be shunted into oxidative pentose phosphate pathway (oxPPP) 

• The 2 oxPPP enzymes are: 
• G6PD (glucose-6-phosphate dehydrogenase)
• PGD (6-phosphogluconate dehydrogenase)

• More complex pathway than glycolysis and it regulates 
• formation of NADPH for synthesis of fatty acids, steroids, and maintaining reduced 

glutathione for antioxidant activity (redox balance)
• synthesis of ribose for nucleotide synthesis

G6PD PGD

glycolysis

Oxidative PPP
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Genetic blockade of oxPPP pathway in ECs affects 
vMC recruitment in zebrafish embryos
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G6pd or PgdDEC-zebrafish



Pgd mutants do not show trunk vasculature defects
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PGDDEC displayfairly normal trunk vasculature
during early development
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RNA-seq from EC-treated
with shRNAs for G6PD and PGD.

Absolute values of the log2 mean of fold change
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RELEVANT TO ECM ORGANIZATION

REACTOME PATHWAY ENRICHEMENT ANALYSES
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Elastin is a critical determinant of arterial vessels 
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ELN-loss in ECs affects vMC recruitment
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Pentose phosphate pathway flux in ECs
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ELN expression can be rescue by R5P treatment 
in PPP-loss ECs
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vMC recruitment can be rescued by R5P administration 
in PPP zebrafish mutants



vMC recruitment can be rescued by R5P administration 

in PPP zebrafish mutants
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R5P treatment does not rescue vMC recruitment in 
ELN-deficient animals 
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ELN and R5P does not supports vMC proliferation
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How does R5P regulate elastin expression ? 


