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SIRT1

- Sirtuin 1 es una deacetilasa que participa en un ampli ventall de procesos
metabolics que controlen la proliferacio i diferenciacio cel-lular.

-Alts nivells de NAD+ (estat oxidat)-> inductors de I'activitat de SIRT1

-Redueix la diferenciacio adipocitaria modulant PPARYy

In vitro -Potencia la diferencio I'adipocit marrd, estabilitzant el
complexe PPARy-PRDM16

-Modula I'estat inflamatori al teixit adipos

-Reduccio dels nivells d’expressio genica de Sirtl en associacio
amb obesitat en humans i en ratolins genéticament obesos.

In vivo : ., : :
-Potencia la produccid de adiponectina

-La dieta alta en greixos redueix els nivells i I'activitat de Sirtl
en lI'adipocit.




Table 1 Clinical characteristics

Basal After fasting
Body weight (kg) 126.8+5.3 120.5+5.1* , - ,
Serum insulin (M) 25.4+4.1 15.143.9* a 6 7 E‘n"n:’t‘ﬁ?:tsrfr:a'lm‘:f :gmms
Serum FFA (um) 0.71 £0.07 1.53+0.100"
Serum leptin (ngml~") 53.8+4.7 30.7+2.07 5
*P<0.05. FFA, free fatty acids.

4 4 P<0001
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Obese Lean Pedersen et al. International Journal of Obesity (2008)



Model de deacetilacio de PPARy depenent de Sirtl

En adipocits blancs, PPARYy deacetilat interacciona amb PRDM16 - Termogenesis
(despesa de energia) i millora de la sensibilitat a la insulina

Nutrients availability Energy deprivation

|

Energy Storage/
Insulin Resistance

Energy Expenditure/
Insulin Sensitivity

Qiang et al. Cell (2012)
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Flt:. 3. A: Correlation of adipose tissue SIRT1 mRENA expression level
with EE during the hyperinsulinemic clamp. B: Correlation of adipose
tissne SIET1 mRNA expression level with the rates of whole-body
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glucose uptake in offspring of type 2 diabetic patients.

TABLE 2

Pearson correlations between adipose tissue mENA expression
of SIRTI1 and PGC-1a with adipose tissue mRNA expression of

genes regulating mitochondrial function (n = 51)
SIRT1 PGC-1a
PGC-1p r= 0358 r=0.152
P =0.001 P=0.179
NEF1 r= 0.286 r=0.235
P=0.010 P = 0.036
ERRa r= 0339 r = 0.260
P=10.002 P =10.021
TFAM r=0379 r=10.213
P =10.001 P =10.059
NDUFAZ r=0.392 r=10.273
=35 % 1074 P =10.015
CYCS r= 0263 r=0.159
P=0019 P =0.161
COX4Il r= 0332 r=0.262
P=10.003 P =0.020
ATP5HGL r= 0248 r=0.196
P=0.027 P=10.084
S0D1 r=0.460 r=0.348
P=20x10""° P =0.002
S0D2 r=—0.046 r= —0.009
P = 0.689 P =0.940
CAT r=0.350 r=0.422
P=0.002 P=13x 101

Rutanen et al. Diabetes (2010)



En models de ratolins:

-Una disminucio de SIRT1 en teixit -Una sobreexpressio de SIRT1 en
adipos induida per oligos anti-sentit models transgénics

ot --

Inflammacio en el teixit adipds

- Reclutament de macrofags

- Producci6 de citoquines inflamatories

- - - ’7 \ -
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Response modifiers:

SirT1

silence through
deacetyation

Transcriptional | Inflammatory Gene

Inflammatory Inflammatory
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. activit Pathways: aclivity
LPS. F;’f‘é;;ﬂ;?g'a‘ ER Y TLRs/NLRs, JNK,
T HIF-1ex, etc.
Free Fatty Acids

/

\

C3, MCP1
CCL2

IL18,TNFa

K%;cos )

T Lymphocytes

IFNy
4

Expression:
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Gillum et al. Diabetes (2011) Cho et al. Diabetes (2011)



AMPK

- AMPK es una cinasa que s’activa amb nivells citoplasmatics alts AMP i es essencial
per I'activacio dels procesos oxidatius (glicolosis, cicle de krebs i 3-oxidacio) i el
bloqueig de la lipogenesis.

- Juntament amb SIRT1 esta considerat un SENSOR METABOLIC

Exercise

Hormones = : — z :
Energy deficiency | | Phytochemicals LKB1, CaMKKp, TAK1 Decline in AMPK activation with aging:
AMP, ADP, NAD* Metformin, AICAR

PP2A, PP2Ca, Ppm1E
/ Decreases autophagy
SIRTI] Sestrins | Increases oxidative stress
7 Increases endoplasmic stress
| ULK1 p53 Increases apoptotic resistance
Increases inflammation

mTOR | [FoxO/ DAF-16 ] Increases fat deposition

Induces hyperglycemia
L CRTC-1 | Enhances metabolic syndrome
: —> Activation
Nrf2/skn-1 | —| Inhibition

Salmiren et al. Aging Research Reviews (2012)
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HOMA-IR
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Pacients amb obesitat morbida i diferents graus de sensibilitat a la insulina
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En pacients tractats durant 10 setmanes amb metformina (500 mg tres vegades per dia)
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Autofagia

-Es un procés de digestio cel-lular propia, que protegeix de I'envelliment,
cancer, neurodegeneracio, malaltia cardiaca, infeccions i de les complicacions
de la obesitat.

-En condicions normals, I'autofagia degrada proteines que poden ser
perjudicials = Via de ubiquitin-proteosoma

-En condicions adverses (deficit de nutrients), I'autofagia permet matenir la
homeostasi energetica de la cel-lula.

— aminoacids: ++ mTOR - -- Autofagia

Demanda energetica: ++ AMPK - ++ Autofagia

Reguladors d’autofagia Estrés oxidatiu: Increment ROS: Dany
components cel-lulars-> ++ Autofagia (mitofagia)

Estrés reticle endoplasmatic: Increment UPR: ++ Autofagia

Increment en I'activitat de Sirt 1. deacetila ATG proteins
= ++ Autofagia



Durant la diferenciaci6 adipocitaria
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Adipose-specific deletion of autophagy-related gene
7 (atg7) in mice reveals a role in adipogenesis

Yong Zhang?, Scott Goldman?, Rebecca Baerga®, Yun Zhao?, Masaaki Komatsu®, and Shengkan Jin®?

“Department of Pharmacology, University of Medicine and Dentistry of New Jersey-Robert Wood Johnson Medical School, Piscataway, NJ 08854;
and PPrecursory Research for Embryonic Science and Technology, Science and Technology Corporation, Kawaguchi and Laboratory of Frontier Science,
Tokyo Metropolitan Institute of Medical Science, Bunkyo-ku, Tokyo 113-8613, Japan

Edited by Arnold J. Levine, Institute for Advanced Study, Princeton, NJ, and approved October 8, 2009 (received for review June 2, 2009)
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En teixit adipds huma: Major expressio de gens relacionats amb autofagia
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Omental Subcutani

| |

Diametre de I'adipocit Diametre de I'adipocit

Area de greix visceral Expressio de IL6

Increment de I'autofagia
associada a obesitat

Un mecanisme de supervivencia de I'adip6cit i la resta de cél-lules del teixit adipés davant les
condicions adverses: hipertrofia adipocitaria, estrés oxidatiu i inflamacio.

Kovsan et al J Clin Endocrinol Metab (2011)



Teixit adip6s huma
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Rol de la autofagia en la modulacio de la resposta inflamatoria
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P53

p53 — senescencia del teixit adipés — resistencia a la insulina
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En adipocits i teixit adipds
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3T3-L1 cells
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Molchadsky et al. Cell Death and Differentiation (2013)



En teixit adip6és huma
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- Alterant senyalitzacio de la insulina

- Incrementant vies inflamatories

Tinahones et al. Diabetes Care (2013)



MTOR

Homeostasis

Excess Nutrient Overload
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En ratolins
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En humans

NGT Type 2 diabetes P
Number of participants 31 18 -
Age (years) 43459 447429 45
BMI (kg/m’) 39.7+10.3 432444 38
Fasting glucose (mg/dl) 82.64+7.8 1624+ 316 <001
HbAlC (%) 484037 63+15 01
PTRASS6K1 (EU/ml) 199476 293492 004
PTHIESAK 1/ Total SEK1 (EU/ng) 0.554-0.14 0784026 02
Total S6K1 (ng/mi) 36.1+£185 372494 8
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Efecte de la senescencia en la via Adipocits
de senyalitzacio de lainsulina
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Biological characteristics of the animals.

Adult (3 months)

Old (24 months)

Body weight (g) 363 +7 672 +17
Fasting plasma glucose {mg/dl) 100+8 04+7
Fasting plasma insulin (pU/ml) 3345 3445
Fasting serum FFA (mM) 0.46 £+ 0.02 0.44 +0.03
Insulin sensitivity index 91 +13 186+3
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Escurcament de telomers

Diversos estudis transversals demostren que en associacio als trastorns
metabolics associats a la obesitat i a la resistencia a la insulina

l

Major reduccio en la longitud dels telomers en la fraccio leucocitaria.

Marcador de la major senescencia associada a aguestes patologies
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Efecte de larestriccioé calorica
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Teixit adip6s subcutani
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R P
Number of participants (n=72)
Age (years) 0.06 0.6
BMI (kgm %) -0.38 0.001°
BMImaximum (kg m™?) ~0.42 <0.001°
Systolic blood pressure (mm Hg) -0.32 0.01"
Diastolic blood pressure (mm Hg) 0.1 0.4
Fasting glucose (mg per 100ml) -0.12 0.3
Fasting triglycerides (mg per 100 ml) ~-0.28 0.03"

Moreno-Navarrete et al International Journal of Obesity (2010)



Subcutaneous fat cell size (Lm)

Visceral fat cell size (um)

Adiponectin (ng/mL)
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