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Subcellular distribution of NAD synthesis and signalling
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NADP is generated from NAD by
NAD kinase (NADK)

Vitamin B3

Glycolysis, -oxidation
PDH, TCA cycle
NAD" <

N ETC, NNT

-
!

NADH

NADPase NADK

|
|
|
|
|
: NADK
|
|
|
|
|

Reductive biosyntheses
'y NADPH oxidase v

NADP" = » NADPH

PPP, IDP, ME
ALDH, NNT

NADK

NH>

0=P—0

/N | N
¢ L _J ATP ADP

OH OH

0=F~0
(0]

NADP* |

OH OH NH,

N \N
2
< P




The redox chemistry of NAD and NADP is identical.
Many dehydrogenases can use both NAD and NADP.

Why do essentially all organisms produce NADP??




NAD kinase (and by extension, NADP) is apparently present in all organisms,
except some intracellular parasites
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Biological Functions of NADPH
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Calcium signalling by NAD(P) derivatives
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Where is NAD(P) in the cell?

100

Determination of nucleotide contents

Intrinsic NAD(P)H fluorescence

GFP-derived NAD(H) sensors




NADPH levels in
engineered cell lines
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Separating NADH and NADPH fluorescence
in live cells and tissues using FLIM
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‘igure 1| Tpoung reflects the enzyme-bound NADPH/NADH ratio in intact cells. (ab) A biexponential decay model adequately described the NAD(P)H
luorescence decay measured in wtHEK293 cells (IRF, instrument response function). The mean ;,’ was 1.24 + 0.08 compared with 4 +£1 with a
nonoexponential fit (representative data from n=17 experiments). (¢, d) Representative colour-coded images and mean Tyoung and dpouna values in
ADK + and NADK — HEK293 cells prior and following treatment with EGCG (100 uM), a competitive inhibitor of NADPH binding. Scale bar, 20 um.
rror bars indicate £s.d, *P<0.05 (two-tailed Student’s t-test, n=9).




Characterization of animal NAD kinases

Physical and Kinetic Properties of Human NAD Kinase
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Future Questions:

- Is NAD kinase essential in animals?
- Do Ca?*/CaM regulate animal NADKs? How?

- How is Ca?*-signalling linked to NADP
generation upon sea urchin egg fertilization?
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