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Sirtuin gene discovery

» To MPwWTO YoVviOLo amopovwonkKe oo tov

Saccharomyces cerevisiae
e ApXKa yvwoto w¢ MARI1 (for mating-type regulator 1)
* Tuyalec petaAlaelc mou npokadoloav OTELPOTNTO

e Anoowwrnnon mating-type loci HMR and HML

» ErunpooBetec petaAldéelc pe pavotumo oteipwong
Ounada tecoapwv yovidiwv : SIR (silent information regulator)1-4

Klar et al. MAR1-A regulator of the HMa and HMa locus in Saccharomyces

cerevisiae. Genetics 1979
Rine et al.Four genes responsible for a position effect on expression from HML
and HMR in Saccharomyces cerevisiae. Genetics. 1987




2Y2XETIZH ME MAKPOZQIA

v

» PUOuLon tou xpovou {wn¢ tou puknta
silence information regulator 4 (Sir4)

» MetaAAaén tou: pokpolwia puknto/ Bpaxea teAopuepn
Sir2, a member of the Sir4 complex
PuBuilel to puBuo ynpavong tou poknta
Yriepekdpaon tou Sir2 emektelvel TNV {wh TOU HUKNTA

Kaeberlein M, McVey M, Guarente L. The SIR2/3/4 complex and SIR2
alone promote longevity in Saccharomyces cerevisiae by two different

mechanisms. Genes Dev. 1999




Sir2 ko pokpolwia

» AlatpodLKOC TtepLloplopoc/peiwon Bepuidwyv katd
30%: enektaon xpovou {wnc MOAAWY OpyavIo WV
(a6 to (UpopUKNTA EWCE TOL TPWKTLKA)

» ATLOKAELOMOC TOU Sir2 ameKAELE TIC EVEPYETLKEC
eTLOPACELC TOU SLoTNTIKOU TIEPLOPLOUOU OTNV
ETLEKTOLON TOU XpOvou (WNC.

» AmoteAel KOUUATL TOU KNXOVIOUOU TIOU QTOCLWTTA
yovidla Kovta ota TEAOUEPN i

Lin SJ, Kaeberlein M, Andalis AA, et al. |
Calorie restriction extends Saccharomyces cerevisiae lifespan by increasing resplratlon Nature 2002

Braunstein M, Rose AB, Holmes SG, Allis CD, Broach JR. Transcriptional silencing in yeast is associated
with reduced nucleosome acetylation. Genes Dev. 1993



O POAOZ THZ ANNOAKETYAIQzHZ TQN IZTONQN

» [eploxEC amoolwnnong ota teAopepn Kot mating-type loci ———
QTTOOKETUALWON TNG AUGLVNG OTO OLULVOTEALKO AKPO TWV LOTOVWV

» Yrniepekdppaon SIR2 mpokaAel oNUAVTIKA ATOAKETUALWON TWV
LOTOVWV

» Evlupatikn dpaotnplotnta Sir2: a NAD+ dependent histone
deacetylase
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Histone deacetylation Histone acetylation allows
prevents gene expression gene expression

Deacetylation Acetylation

Ac: acetyl group

TF: transcription factors

HDAC depicts a class | deacetylase
Source; Merck Presentation

Lasseigne .Histone Deacetylase and Cancer: Cancer's Best Friend is Your Worst Enemy. 2015



SIR2

v’ Evtoniletal otov nupnva

v EriilbLopOwvel tn omaopévn SutAn ALK Tou
DNA

v  Artoowwnd yovidia/petaBaiAeL tn Sopn tng
xpwpotivng oto ptBoowptko DNA (Rdna)

. Single Strand Break

Double Strand Break d



2pTouivec otov avBpwro

» HST (homologues of SIR2)1—4: S. cerevisiae genes, opoAoya Tou
SIR2

» OxL onuavtika yla to (upopuknta. Avtiotowyn Aettoupyia e
QTIOCLWTTNON TNE TIEPLOXNCS {EVyaAPWHOTOC/TEAOUEPH OTO
(UpOMUKNTA

» Apyotepa kal o Baktplo/dutd/BnAaotikd

SIR2: LENOG MLOG LEYAANC KoL apXaioc OLKOYEVELOC YOVIOiWV TToU
avadEpetatl we ‘SIRTUINS’
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Michan S.Sirtuins in mammals: insights into their biological function.Biochem J. 2007



HDAC CLASSES

Valproate, butyrate, Nicotinamide
phenyl butyrate J
& Y Class ITb
Class I1a HDAC Class III
HDAC 4, 5, 6and 10 Gjrtuins 1-7
Class I 7,and 9 Class IV
HDAC 1, 2, 3, HDAC 11

and 8
< T
/\ Vorinostat,

trichostatin A

Sharma S. Targeting Histone Deacetylases: A Novel Approach in Parkinson’s Disease. Parkinson’s disease. 2015



sir1 [l 71600
244 498
SIRT2 388aa
65 340
SIRT3 399aa
SIRT4 314aa
45 314
SIRTS 310aa
41 309
site. [l 3553
35 274
SRT7 [ Dnlelnlled | 10022

920 331

Intracellular localization

Nucleus, cytoplasm

Cytoplasm

Nucleus, mitochondria

Mitochondria

Mitochondria

Nucleus

Nucleolus

Sirtuins: Molecular Traffic Lights in the Crossroad of Oxidative Stress, Chromatin Remodeling, and

Transcription. Bio med research. 2011



Mammalian
Sirtuins

Histone/Protein Deacetylation_

.\\

Metabolism/
Mitochondria

cosion X intammaton >

leferentlatlon

DNA

Repalr Silencing

Yoshiyuki Horio et al. Cellular and molecular effects of sirtuins in health and disease. Clinical Science 2011



SIRTUIN 1

SIRT1

* H mpwtn olptouivn mou e€etaotnke otn puBULON TNG
nokpolwiac ota ONAAoTIKA

* H o yvwotn olptouivn ota OnAaotika
* To TILO AVTUTPOCWTIEVUTLKO OLLOAOYO ToU Sir2



Glucose metabolism

PGC-1a, IRS2, PTP1B, UCP2,LKB1

Lipid metabolism

Chromatin silencing

H3K9, H3K14,H4K16,H1K26 \ /

V Apoptosis P SIRTA —_— Circadian rhythms

FOXOs, p53, Smad7 BMAL1, PER2

Stress resistance Mitochondrial biogenesis
FOXOs, PARP1, HIF PGC-1a

Autophagy Inflammation |,

PPARa, SREBP, LXR, FXR

Atg5, Atg7, LC3, FOXOs NF-kB(p65)

Munehiro Kitada et al.Sirtuins and renal diseases: relationship with aging and diabetic nephropathy.
Clinical science. 2013



SIRT1 INHIBITORS

OVA-induced mouse model of asthma

increased levels of SIRT1, hypoxia-inducible factor 1a (HIF-1a), and
vascular endothelial growth factor protein

Xopnynon SIRT1 inhibitor, sirtinol peiwoav:

* Tov avénuevo aplOpo pAsypovwdwy KUTTAPWVY OTOUC AEPAYWYOUC
* Tn Bpoyxlkn uTtepavTldPAOCTIKOTNTO

 Toa avénueva enimeda IL4, IL5 kat I1L13

* Tnv avénuevn ayyelakn SLAmepATOTNTA OTOUC TVEUOVEC

 Tnv avénon tou HIF-1a ota ermBnAlakd KUTTOPA TWV OLEPAYWYWV
Inhibition of SIRT1 might attenuate antigen-induced airway
inflammation and hyperresponsiveness through the modulation of
vascular endothelial growth factor expression mediated by HIF-1a in
mice.

Kim et al. Involvement of sirtuin 1 in airway inflammation and hyperresponsiveness of
allergic airway disease. JACI 2010



ACTIVATOR OF SIRTUIN 1
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Figure 2: Sources of resveratrol.




SIRT1 ACTIVATORS

OVA-induced mouse model of asthma

The Sirtl activator SRT1720 and resveratrol katéotelAav:

* TN 6Onon pe pAeypovwodn kuTTOAP

* TNV MAPAYWYN KUTTAPOKWVWV

 NMapoaywyn TNF-a kat IL-6 .

Sirtl activators might have beneficial effects in asthmatics by
suppressing inflammation.

* Reseveratrol:

e AleukoAuve tnv avénon tou PTEN (phosphatase and tensin
homologue deleted on chromosome ten) péow SIRT1 activation

— anti-asthmatic effects

ICHICAWA. Sirtuin 1 activator SRT1720 suppresses inflammation in an ovalbumin-induced
mouse model of asthma Respirology 2013

Zhenghua Ni et al. Resveratrol upregulates PTEN and inhibits MUC5AC expression in OVA-
induced asthma model. ERJ 2016



Peripheral Sirtl

Sirtuin 1 in Serum of patients with asthma
Auvénuéva enineda otov opo

Melwpéva emnineda oToug aepaywyouc

@€tk cuoxEtion ue Igk

ApvNTLKA CUCXETLKN LLE TIVEUOVLKA AELTOUpYLA

Yptouivn 1 otov opo: VEO BLOAOYLKO XOPAKTNPLOTLKO OTO AoBua

MBavn xprion otn Sltayvwon tou acOpuatog
MBavn véa otpatnykn otn Bepamneia

WangY et al.Increases in peripheral Sirtl: a new biological characteristic of asthma.Respirology.2015



SIRT1 and GATA3

» GATA3: an acetylated protein
HDAC, SIRT1/ HDAC Ill, prtopet va puBpioel tn Aettoupyia tou
T2 petaypadLkog mapayovtag, au§AveTaL 0TOUG OEPAYWYOUG
aocOuatikwyv aoBevwy (awénuevn Th2 avamtuén o pn KaAd
ge\eyxouevo ocoPapo acOpa peocw GATA3)

Melwpévn Sirtl PBMC ocuox£tion pe: 0€l0wTIKO oTpec/Kamvoc toyapou/
€kBeon oto unepoeidlo Tou udpoyovou

2lptouivn 1 HELWUEVN OTOUC LCOUATIKOUC aEPAYWYOUC

avénon IL4/ péow aketuAlwonc GATA-3 oto coBapo acOua
sirt 1 correlates with reduced FEV1

H mpwtn in vitro peAetn rmou deixvel ot n SirtlnpowOeil TH2 like phenotype
in T cells.

POTENT NOVEL TARGET FOR SEVERE ASTHMA THERAPY

Colley et al.Defective sirtuin-1 increases IL-4 expression through acetylation of GATA-3
in patients with severe asthma. JACI 2016
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Inhaled corticosteroid sensitive Inhaled corticosteroid resistant

Early-onset allergic eosinophilic airway inflammation Late-onset non-allergic eosinophilic airway inflammation
Extrinsic asthma Intrinsic asthma

Brusselle GG. Eosinophils in the Spotlight: Eosinophilic airway inflammation in nonallergic asthma.
Nat Med. 2013




MEAETH

NOCOKOUELD «ATTLKO» KOl «ZwTnplon
AoBevelc MOV CUMUETELXQWV:

40 mild-moderate

44 severe

15 control

AoBeveic pe aocOua mou oAokAnpwaoav tn LEAETN:
-34 mild-moderate

-36 severe

MpokAnta ntuela

Avixveuon sirtuin 1 oto cell sputum



IDEAL BIOMARKER

Madu CO. Novel diagnostic biomarkers for prostate cancer. J Cancer 2010
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