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Subcellular distribution of NAD synthesis and signalling 

Chiarugi et al., 2012 



NADP is generated from NAD by  
NAD kinase (NADK) 

Vitamin B3 



The redox chemistry of NAD and NADP is identical. 

Many dehydrogenases can use both NAD and NADP. 

 

Why do essentially all organisms produce NADP?? 



Are there distinct evolutionary steps in NAD metabolism? 

Toni Gossmann 

NAD kinase (and by extension, NADP) is apparently present in all organisms, 
except some intracellular parasites 

Gossmann, Ziegler et al. 2012 



Biological Functions of NADPH 

Agledal et al., 2010 



Calcium signalling by NAD(P) derivatives 

HC Lee, 2003 



GFP-derived NAD(H) sensors 

Determination of nucleotide contents 

Where is NAD(P) in the cell? 

Intrinsic NAD(P)H fluorescence 



NADPH levels in 
engineered cell lines 



Lerner et al. 2001, BBRC 

Characterization of animal NAD kinases 

No effect of Ca2+/calmodulin! 



Future Questions: 

- Is NAD kinase essential in animals? 

- Do Ca2+/CaM regulate animal NADKs? How? 

- How is Ca2+-signalling linked to NADP 
generation upon sea urchin egg fertilization? 
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