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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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Immunocytochemistry
- SIRT1 antibody

b

T SIRT3 <" ptocho

www.abcam.com

www.researchgate.net.

pS3
Stress R Foxo
Bax
/ (Luo et al., Vaziri et al., 2001; Langley et al., 2002

Motta et al., Brunet et al., Cohen et al., 2004)

Sirt] — Fatloss — ppary

\ (Picard et al., 2004)

\ Glucose metabolism

Effects on immune system
(reduced inflammation?)

_'I NF-xB

(Yeung et al., 2004)

Axonal protection vs injury(Wallerian mice)
E (Araki and Milbrandt, 2004)

wiww.ibric.org.

SIRT1 — deacetylation

Anti-inflammatory mechanisms of SIRT1 (Min et al., 2013)

PARP1 deacetylation /
ST Nucleus  TanScrptional suppression
T P300/CBP deacetylation
& NAD+ |
P65 deacetylation ©

gD ¢
HAKIG deacetylation

oEe

CpGmethylation » trimethylation
S ,

5
Transcription OFF

Transcription ON
NF-xB dependent pro-inflammatory genes

Qi QU @

Ei

Acetylated chromatin
Open and transcriptionally active

Chromatin
@ remodelling
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Nature Reviews | Molecular Cell Biology

SIRT1 modulators
(e.g. small molecule

Reproduction compounds)
Metabolism ‘\ %
Cell survival €@ - |1}
Neuroprotection A f
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. Liu™, F. Wang? and H. Wang'

"Department of Ophihaimokgy, Tenth Peogle’s Hosplal, School of Medicine, Affiate of Tangj University, Shanghai, China
*Degrtment of Optthaimiogy, Stanghai Tanth Peogie’s Hospial, 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

» SIRT1 activation could inhibit AB-induced expression of MMP-9

Free Radical Biology and Medicine

Volume 41, Issue 12,15 December 2006, Pages 1781-1794

il

Original ribution

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
e embojournalorg EM BO

JOURNAL

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

Silent Information Regulator 1 Protects the Brain Against
Cerebral Ischemic Damage
Macarena Herndndez-Jiménez, PhD*; Olivia Hurtado, PhD*; Maria I. Cuartero, MSc;

Ivan Ballesteros, PhD; Ana Moraga, MSc: Jestis M. Pradillo, PhD;
Michael W. McBurney, PhD: Ignacio Lizasoain, PhD, MD; Maria A. Moro, PhD
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(Hernandez-Jiménezet al., 2013).
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Resveratrol

Neuroscience Peunoscencs.

Volume 310, 3 December 2015, Pages 641-649

Resveratrol decreases the insoluble AB1-42 level in
hippocampus and protects the integrity of the blood—brain
barrier in AD rats

H.F. Zhao™ &' &, N. Li*T, Q. Wang®, X.J. Cheng®, X M. Li®, T.T. Liu®

» Resveratrol decreases the insoluble AB1-42 level in the
hippocampus in AD rats.

Brain Research Bulletin

Volume 121, March 2016, Pages 255-262

Research report
Resveratrol provides neuroprotection by inhibiting
phosphodiesterases and regulating the cAMP/AMPK/SIRT1
pathway after stroke in rats

Dan Wan**°, Yehan Zhou*"°, Ke Wang™*, Yongying Hou™®, Ruihang Hou™¢, Xiufeng Ye*®* & - &

+ Show more

» Resveratrol significantly reduced the harmful effects of cerebral
ischemic injury

» Levels of ATP, p-AMPK, SIRT1, and cAMP were increased by
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{Wan et al, 2016.)

> Resveratrol protects the integrity of the blood—brain barrier in resveratrol
AD rats
A ¢ Shem Veh Res Sham  Veh  Res
Y4 R : e
- pocte v e I
F I, N :
. - >
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24 g EM ;
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{Wan et al, 2076) {Wan et al, 2076.)
Neuroscience
oo\ \oo\ Volume 159, Issue 3, 31 March 2009, Pages 993-1002
® ¢
A Y o° B ,‘3& &°

Cellular Neuroscience

Resveratrol pretreatment protects rat brain from cerebral
ischemic damage via a sirtuin 1-uncoupling protein 2 pathway
D. Della-Morte’, KR. Dave', R A. DeFazio, Y.C. Bao, A P. Raval, M.A. Perez-Pinzon & " &

» SIRT1 activity increases in the rat hippocampus after ischemic
and resveratrol
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Control IPC Resveratrol

asphyxial cardiac arrest model
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Caloric restriction

Calorie Restriction Promotes
Mammalian Cell Survival by
Inducing the SIRT1 Deacetylase
Haim Y. Cohen,” Christine Miller,” Kevin J. Bitterman,’
Nathan R. Wall,” Brian Hekking," Benedikt Kessler,”

Konrad T. Howitz,” Myriam Gorospe,® Rafael de Cabo,*
David A. Sinclair'*
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Journal List > Genes Dev »v.22(13); 2008 Jul 1 > PMC2492662

dherelopment

CSHL Press | Journal Home | Subscriptions | eTOC Alerts | BioSupplyhet

Genes Dev. 2008 Jul 1; 22(13): 1753-1757.
doi: 10.1101/0ad 1650608

PMCID: PMG2492662

Tissue-specific regulation of SIRT1 by calorie restriction

Danica Chen," Joanne Bruno, ! Erin Easlon,? Su-Ju Lin2 Hwei-Ling Cheng, Frederick W_Alt,® and Leonard Guarente!4

Author information ¥ Articke notes ® Copyright and License information »-

Mechanisms of Ageing and Development

Volumes 146-148, March 2015, Pages 28-41

Caloric restriction, resveratrol and melatonin: Role of SIRT1
and implications for aging and related-diseases

Margarita R. Ramis* & * &, Susana Esteban* &, Antonio Miralles* &4, Dun-Xian Tan®™ &, Russel J.
Reiter™ &

Exercise

Neurolosical
scann Neurological Research

AJournal of Progress in Neurosurgery, Neuralogy and Neuro Sciences

g

Exercise pre-conditioning reduces brain
inflammation in stroke via tumor necrosis
factor-a, extracellular signal-regulated kinase 1/2
and matrix metalloproteinase-9 activity
Alecia Curry. Miao Guo, Rohit Patel, Brandon Liebelt, Shane Sprague, Qin La,
Nathan Zwagerman, Frank X. Cao, David Jimenez & Yuchuan Ding

JExetc Rehabil 2014 Oct 10(5): 258-264.

Publshed online 2014 Oct 31, doi: 10.12965/kr,140163

PMCID: PMC4237830

Treadmill exercise improves motor through iorating
Purkinje cell loss in amyloid beta23-35-induced Alzheimer’s disease rats

Jae-Min Lee. " Mal-Soon Shin," Eun-Sang Ji, Tae-Waon Kim,' Han-Sam Cho," Chang-Ju Kim, Myung-Soo Jang 2
Tae-Wook Kim,® Bo-Kyun Kim,* and Dong-Hee Kim®*

Int NeurourolJ. 2016 May; 20(Suppi 1): $49-56.
Publshed online 2016 May 26. dok: 10.5213/n] 1632616308

PMCID: PMC4895912

Neuroprotective Effects of Bone Marrow Stromal Cell Transplantation in
Combination With Treadmill Exercise Following Traumatic Brain Injury

Mal Soon Shin, ™ Hun Kyung Park 2" Tae Woon Kim.2 Eun Sang Ji2 Jae Min Lee2 Han Sung Choi 3 Mi Ye Kim.# and
Young Pyo Kim*

REJUVENATION RESEARCH
Number 1, 2008

© Mary Ann Li
DOL: 10.1089/re].2007

Exercise Training Promotes SIRT1 Activity
in Aged Rats

Nicola Ferrara,l2* Barbara Rinaldi * Graziamaria, Corbi,'? Valeria Conti,? Paola Stiuso,!
Silvia Boccuti, Giuseppe Rengo,” Francesco Rossi,” and Amelia Filippelli *

> We measured SIRT! activity in heart and adipose tissue of young
(6 months old), sedentary old (24 months), and trained old (24
months) rats using an assay kit

» Aging significantly reduced SIRT1 activity in heart, but not in
adipose tissue

» The exercise-induced increase in SIRT1 activity in the heart
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Schematic diagram of anti-aging mechanism activated by SIRT and exercise
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