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Sirtuins

» Sirtuin or Silent information regulator
(Sir2) proteins are a class of proteins

» Promote an increased life span

» Sirtuin 1 (SIRT1), a member of the sirtuin
family of nicotinamide adenine
dinucleotide (NAD*)-dependent
deacetylases

https:/fen.wikipedia.org/wiki/Sirtuin

» Mammals contain seven sirtuins
(SIRT1-7)

Sirtuins localization & function

nnre
location
No enzymatic function function
Nucleus | Cytoplasm | Mitochondria
SIRT1 Deacetylase metabolism,
0 0 inflammation
cell cycle, tumorigenesis
SIRT2 0 Deacetylase Energy expenditure
regulation
SIRT3 [e} Deacetylase metabolism
ADP-ribosyltransferase - ;
SIRT4 e insulin secretion
Weak deacetylase
NAD-dependent . sa
SIRTS 0 protein lysine ammonia detoxification
Desuccinylase
DNA repair,
SIRT6 0 Wea_k e metabolism,
ADP-ribosyltransferase 2
TNF secretion
SIRT7 [e) Deacetylase DNA transcription
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SnapShot: Mammalian Sirtuins

Kristin A. Anderson,' Michell . Green,' Frank K. Huynh, Gregory R. Wagner! and Matthew D. Hirschey'**
Physiology Insitue, Sarah W, i Metabolism Center, ‘Depr Medicine and
Department o Pharmacology and Cancer Biology, Duke University Medical Center, Durham, NG 27710, USA
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Acetylated chromatin
Open and transcriptionally active

@ Chromatin
remodelling

Deacetylated chromatin 7 ;’.ll MM
Compact and transcriptionally repressed Ww Gene@

Nature Reviews | Molecular Cell Biology

SIRT1 modulators
(e.g. small molecule

Reproduction compounds)
Metabolism *\
Cell survival <
Neuroprotection A ;
Cardioprotection Improved
life-quality
during ageing

physiologyonline.physiology.org

SIRT1 & Neurodegeneration

Activation of
SIRT1

Neurodegeneration

Ischemic
stroke
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SIRT1 negatively regulates amyloid-beta-induced
inflammation via the NF-kB pathway

L.Cao™, C. Lu™, F. Wang? and H. Wang'

*Depariment of Ophthaimokgy, Tenth Peogle’s Hosptal, School of Medcine, Aftiate of Tangy Universty, Shangha, China
“Degartment of Optthaimoiogy, Shanghai Tenth People’s Hospital, Shanghai, China

» Sirtuin 1 (SIRT1) regulates inflammation via inhibition of
nuclear factor-kappa B (NF-kB) signaling

» MMP-9 has been reported to modify barrier function by
disrupting TJ proteins

» SIRT! activation could inhibit AB-induced expression of MMP-9

Free Radical Biology and Medicine

'] Volume 41, Issue 12,15 December 2006, Pages 1781-1794
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Original Confribution
Protection by EGb 761 against B-amyloid-induced
neurotoxicity: Involvement of NF-kB, SIRT1, and MAPKs
pathways and inhibition of amyloid fibril formation

Fanny Longpré’, Philipe Gameau’, Yves christen’, Charles Ramassamy* & &

» AP peptide-induced toxicity is mediated through oxidative stress
and is associated with an activation of intracellular signaling
(such as the transcription factor NF-kB and MAPK pathways)

» EGb 761 can also activate SIRT1
(EGb 761 is a well-known antioxidant)

» The synthesis of p65 and its nuclear translocation induced by AB,s_55
are inhibited in the presence of EGb 761

‘The EMBO Journal (2007) 26, 3168-3179 | & 2007 European Molecular Biology Orgarization | Al Fights Reserved (261418907 THE
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werw.embojournalorg

SIRT1 deacetylase protects against
neurodegeneration in models for Alzheimer's
disease and amyotrophic lateral sclerosis

» Levels of SIRT1 in models of neurodegeneration
v SIRTI levels may increase as a protective response to

neurodegenerative conditions

» Resveratrol-mediated SIRT1 activation protects against p25
v' Overexpression of p25: display massive degeneration of
forebrain with features of AD
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