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Field of interest - Compartmentalization of NAD

Most biological processes require energy and are tightly regulated.
Energy is extracted from food supplies and eventually transformed into
ATP, the universal energy carrier of the cell. These pathways consist of
many reactions which involve NAD or NADP, small molecules which serve
as intermediate energy transmitters.

Vitamin B3 is essential for the synthesis of these nucleotides.
Interestingly, the key molecules in energy transduction also have
important roles in the regulation of all vital cellular activities. While this
has long been known for ATP, the multiple signalling functions of NAD
and its derivatives have only over the past decade been fully appreciated.
Research in many laboratories has now revealed several unexpected
biochemical conversions of these nucleotides which might even have an
impact on the organism as a whole, for example, life-span regulation.

Selected publications

Aksnes, Henriette; Van Damme, Petra; Goris, Marianne; Starheim,
Kristian K.; Marie, Michael Bruno Eric; Stgve, Svein Isungset; Hoel,
Camilla; Kalvik, Thomas Vikestad; Hole, Kristine; Glomnes, Nina; Furnes,



Clemens; Ljostveit, Sonja; Ziegler, Mathias; Niere, Marc; Gevaert, Kris;
Arnesen, Thomas. 2015. An organellar Na-acetyltransferase, Naa60,
acetylates cytosolic n termini of transmembrane proteins and maintains
golgi integrity. Cell reports. 10: 1362-1374. doi:
10.1016/j.celrep.2015.01.053

Kulikova, Veronika; Shabalin, Konstantin; Nerinovski, Kirill; Doélle,
Christian; Niere, Marc; Yakimov, Alexander; Redpath, Philip;
Khodorkovskiy, Mikhail; Migaud, Marie E.; Ziegler, Mathias; Nikiforov,
Andrey. 2015. Generation, release, and uptake of the NAD precursor
nicotinic acid riboside by human cells. Journal of Biological Chemistry.
290: 27124-27137. Published 2015-11-06. doi: 10.1074/jbc.M115.664458

Love, Nick R.; Pollak, Nadine; Délle, Christian; Niere, Marc; Chen, Yaoyao;
Oliveri, Paola; Amaya, Enrique; Patel, Sandip; Ziegler, Mathias. 2015.
NAD kinase controls animal NADP biosynthesis and is modulated via
evolutionarily divergent calmodulin-dependent mechanisms. Proceedings
of the National Academy of Sciences of the United States of America. 112:
1386-1391. doi: 10.1073/pnas. 1417290112

Nikiforov, Andrey; Kulikova, Veronika; Ziegler, Mathias. 2015. The human
NAD metabolome: Functions, metabolism and compartmentalization.
Critical reviews in biochemistry and molecular biology. 50: 284-297. doi:

10.3109/10409238.2015.1028612

Van Linden, Magali R; Délle, Christian; Pettersen, Ina Katrine Nitschke;
Kulikova, Veronika; Niere, Marc; Agrimi, Gennaro; Dyrstad, Sissel
Elisabeth; Palmieri, Ferdinando; Nikiforov, Andrey; Tronstad, Karl Johan;
Ziegler, Mathias. 2015. Subcellular distribution of NAD+ between cytosol
and mitochondria determines the metabolic profile of human cells.
Journal of Biological Chemistry. 290: 27644-27659. Published 2015-11-
13. doi: 10.1074/jbc.M115.654129

Blacker, Thomas S.; Mann, Zoe F.; Gale, Jonathan E.; Ziegler, Mathias;
Bain, Angus |J.; Szabadkai, Gyorgy,; Duchen, Michael R. 2014. Separating
NADH and NADPH fluorescence in live cells and tissues using FLIM.
Nature Communications. 5:3936. doi: 10.1038/ncomms4936



Gossmann, Toni; Ziegler, Mathias. 2014. Sequence divergence and
diversity suggests ongoing functional diversification of vertebrate NAD
metabolism. DNA Repair. 23: 39-48. doi: 10.1016/j.dnarep.2014.07.005

Love, Nick R.; Ziegler, Mathias; Chen, Yaoyao; Amaya, Enrique. 2014.
Carbohydrate metabolism during vertebrate appendage regeneration:
What is its role? How is it regulated? A postulation that regenerating
vertebrate appendages facilitate glycolytic and pentose phosphate
pathways to fuel macromolecule biosynthesis. Bioessays. 36: 27-33. doi:
10.1002/bies.201300110

Rack, Johannes Gregor M; Lutter, Timo; Bjerga, Gro Elin Kjereng; Guder,
Corina; Ehrhardt, Christine; Varv, Signe; Ziegler, Mathias; Aasland, Rein.
2014. The PHD finger of p300 influences its ability to acetylate histone
and non-histone targets. Journal of Molecular Biology. 426: 3960-3972.
doi: 10.1016/j.jmb.2014.08.011

Rack, Johannes Gregor M; Van Linden, Magali R; Lutter, Timo; Aasland,
Rein; Ziegler, Mathias. 2014. Constitutive nuclear localization of an
alternatively spliced sirtuin-2 isoform. Journal of Molecular Biology. 426:
1677-1691. doi: 10.1016/j.jmb.2013.10.027

Skoge, Renate Hvidsten; Délle, Christian; Ziegler, Mathias. 2014.
Regulation of SIRT2-dependent a-tubulin deacetylation by cellular NAD
levels. DNA Repair. 23: 33-38. doi: 10.1016/j.dnarep.2014.04.011

Dolle, Christian; Rack, Johannes Gregor M; Ziegler, Mathias. 2013. NAD
and ADP-ribose metabolism in mitochondria. The FEBS Journal. 280:
3530-3541. doi: 10.1111/febs.12304

Délle, Christian; Skoge, Renate Hvidsten; Van Linden, Magali R; Ziegler,
Mathias. 2013. NAD biosynthesis in humans - enzymes, metabolites and
therapeutic aspects. Current Topics in Medicinal Chemistry. 13: 2907 -
2917.

Koch-Nolte, Friedrich; Ziegler, Mathias. 2013. Physiology of ADP-
ribosylation. The FEBS Journal. 280: 3483-3483. doi: 10.1111/febs.12389

Livinskaya, V; Afanasyeva, A; Délle, Christian; Niere, Marc;
Khodorkovskiy, M; Ziegler, Mathias; Nikiforov, Andrey. 2013. Potential



role of cytosolic 5'- nucleotidases in human NAD metabolism. The FEBS
Journal. 280: 181-181.

Schiiler, Herwig; Ziegler, Mathias. 2013. Pharmacology of ADP-
ribosylation. The FEBS Journal. 280: 3542-3542. doi: 10.1111/febs.12388

Stavrum, Anne-Kristin; Heiland, Ines; Schuster, Stefan; Puntervoll, Pdl;
Ziegler, Mathias. 2013. Model of tryptophan metabolism, readily scalable
using tissue-specific gene expression data. Journal of Biological
Chemistry. 288: 34555-34566. doi: 10.1074/jbc.M113.474908

Blacker, Tom S.; Mann, Zoe F.; Gale, Jonathan E.; Ziegler, Mathias; Bain,
Angus J.; Duchen, Michael R. 2012. Separation of NADPH and NADH
Fluorescence Emission in Live Cells using Flim. Biophysical Journal. 102:
196A-196A.

Chiarugi, Alberto; Dglle, Christian; Felici, Roberta; Ziegler, Mathias.
2012. The NAD metabolome - a key determinant of cancer cell biology.
Nature Reviews. Cancer. 12: 741-752. doi: 10.1038/nrc3340

Gossmann, Toni; Ziegler, Mathias; Puntervoll, Pdl; de Figueiredo, Luis F.;
Schuster, Stefan; Heiland, Ines. 2012. NAD(+) biosynthesis and salvage - a
phylogenetic perspective. The FEBS Journal. 279: 3355-3363. doi:
10.1111/j.1742-4658.2012.08559.x

Mashimo, Masato; Niere, Marc; Agledal, Line; Délle, Christian;
Kasamatsu, Atsushi; Kato, Jiro; Moss, Joel; Ziegler, Mathias. 2012. ARH3
catalyzes degradation of mitochondrial matrix-accumulated Poly (ADP-
ribose). The FASEB Journal. 26. 1 pages.

Niere, Marc; Mashimo, Masato; Agledal, Line; Dglle, Christian;
Kasamatsu, Atsushi; Kato, Jiro; Moss, Joel; Ziegler, Mathias. 2012. ADP-
ribosylhydrolase 3 (ARH3), not poly(ADP-ribose)glycohydrolase (PARG)
isoforms, is responsible for degradation of mitochondrial matrix-
associated poly(ADP-ribose). Journal of Biological Chemistry. 287: 16088-
16102. doi: 10.1074/jbc.M112.349183



