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Exposicion y respuesta al dano. Resiliencia
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100

g Table 3
; Blood oxidative damage-related parameters
5 Cco H-EVOO L-EVDO
w DNA strand breaks (XDNA in tail) 6.33+0.40 575+0.44 6.08+047
E 50 DNA FPG sites (XDNA in tail) 16.06+£1.70 13.59+1.47"% 19.83 4140
Q plasma TBARS (umol/ ml) 31240.64 1.614£0.30™" 2954055
o
s —— GO CO, corn oil; H-EVOO, extra-virgin olive oil rich in natural antioxidants; L-EVOD, extra-
o virgin olive oil poor in natural antioxidants. Values are expressed as mean4S.EM.

- — H_Evoo (n=11-13). Leukncyte DNA strand breaks and FPG sites were measured with the comet

assay.
* P=05 vs. CO.
+«— L-EVOO * P<05 vs. L-EVOO.
0 T T =T ra | |
0 10 20 30 40 50 60
Time of treatment (weeks)
Cell 2013 153, 1194-1217
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Life Expectancy at Birth by Region, 1950-2050.
Source: UN World Population Prospects, 2008.

0 il & . —

80

70—

ol World |

[ife expectancy at birth

== More developed regions
- Africa

-;*Asia s r .
/== Latin America and the

_|  Caribbean

’_ _-_I

Curso Nutrigenomica y Avanzado

Institutop«zz=<
NutriGendmica



Nutrigenomicay longevidad.

100%
75%

50%

Survival

Age-related mortality

rioRy

Control
CR

100%~

75%

50% -

Survival

25%

0%

Overall mortality

Control
CR

T T T T T 1
10 15 20 25 30 35

Age (years)

Science. 2009 Jul 10;325(5937):201-4

Curso Nutrigenomica y Avanzado

Institutop«wz<
NutriGendmica



Nutrigenomicay longevidad.

Chronic food Mild chronic food Food limitation
(R T hae S Every-other-day
limitation limitation starting in feedin

(eat-2 mutation) (weak eat-2 mutation) middle age &
J TOR 1 sIR-21 T AMPKinase ¥ Insulin/IGF-

signaling

l«- = 2 SKN- l l l
PHA4 7 DAF-16 DAF:16

\ Yoralite /
Institutop-«z<

Curso Nutrigenomica y Avanzado NutriGendmica



Nutrigenomicay longevidad.

Leucine
Pyruvate
o-ketoisocaproic acid

Acetate

CPT1 >_\
Fﬂtqf' _/ S
acids "'-"""’"""' Oxaloacetate Citrate

Malate lsocitrate
W t- {:j Fumarati a-ketoglutarate a-ketaglutarate

Succinate
. i
Succinyl CoA 1 Caloric restrictionmimetic

'Y -
(.}I I WOl ,-"" @I Metabolic enzyme

& Metabolite transporter

-

Nature Reviews Drug Discovery 13, 727—-740 (2014)

Curso Nutrigenomica y Avanzado I{I‘Sﬁ‘rﬁ‘étgﬁomicé



Nutrigendmicay longevidad.

a Transcription b Post-translational ¢ Complex formation d Substrate levels
modifications

_ Resyeratrol Epergy stress

‘ | Cell proliferation
PPARY) [_’SIRTI R?S
Genotoxic
SIRT1 ﬁ it X

Fasting—|
IDeacetylanon of H3| High-fat diet =

IDeacetylation of p53| [SD1

\
Cell survival
/7 O\ ST

Inactive Active

SIRT?

1 1
Notch
targets

miR-34a or @RIE
miR-199a A
SIRTImRNA UV light or H,0,

Nature Reviews | Molecular Cell Biology

Nature Reviews Molecular Cell Biology 13, 225-238 (April 2012)

Curso Nutrigenomica y Avanzado I{I‘Sﬁ‘rﬁ‘été’%mcé



Nutrigendmicay longevidad.

t"’szll”iﬁ |

+ Adipogenesis| | T Insulin

< Lipid

[ ——— T —— i

lTCeT r;s_pira(ib? fl- Glycolysis { T.ROS pr-oteclion.1 I Ketone body

R T

(T Lipolysis || secretion| | G(ycoly;} LT Lipid use] [i Glycolysisj synthesis |
". [T Lipid use] [ 41 Glucose ou(pul]
5 G "
Adipocytes Pancreas Skeletal muscle Liver
b EED
1

shas | | At
3 T Fatty acid | farmarion )
oxidation and
cell respiration |
Brown adipocytes Liver

Nature Reviews Molecular Cell Biology 13, 225-238 (April 2012)

Institutop«z<

Curso Nutrigenomica y Avanzado NutriGendmica



Nutrigendmicay longevidad.

¢ Caloric restriction and exercise Caloric excess and sedentary lifestyle
L ATP T ATP|
‘ I
@ o
T NAD* 4 NAD?
v A

D @ @ s
: © @ itochondria - ,
6;%3? J_’ & _ : ' ri:)ge:esig : k» ®®® ) (_‘ -

and activity

Mitochondrial
biogenesis
@ and activity

Nature Reviews | Matecular Cell Biology

Nature Reviews Molecular Cell Biology 13, 225-238 (April 2012)

Curso Nutrigenomica y Avanzado I{I‘Sﬁ‘rﬁ‘été’ﬁomé



Nutrigendmicay longevidad.

- P - l

I Cel[-cycl@ Oxidative-stress . Ir.al
mh__lkgmon resistance Apoptosis ,@etabohsm

¥ porigl . e - i

Nature Reviews | Molecular Cell Biology

Nature Reviews Molecular Cell Biology 8, 440-450 (June 2007)

Curso Nutrigenomica y Avanzado I{I‘Sﬁ‘rﬁ‘été’ﬁomé



Nutrigendmicay longevidad.

PUFAs >

C16:1(n7) el
s oot | Fadia
© ’ C18:3 (n3) C18:4 (n3)
: 53' C18:1(n7) 46
oof B0 %Q-. C18:1(ng) B2 (n6) 22 B3 (06) clovs lovs
u_oJ Elovi el Ffd‘u F;‘:s!
5 v i Horts ot €20:3(n3) C20:4(n3) - Qo5 (n3)
o= a8
o |
< C0:0 €20:1(n-9) €20:2 (n6) €20:3 (n6) a " C20:4(n6) ﬁ"‘»;
2 Fadn
ey Elovit Bov; (&3 H
E ml Eloviy l Dmﬂ; 2:5 (n3) C22:6(n3)
5 Elovl mw—:
ﬂ:“ G2 (n9) C22:4(n) a5 (n6) S
ot Fadsy
= I | o] m] el
i
Qa0 C24:1(n9) s Fodsa

C24:4 (n6) .22 €24:5 (n6)

* ECoballs  « _Q.Adies e T—
* Ojcuniculus ¥ oS, Scrofa cor

= || Giporcelios » R Norverglcus, fire, T

= ||FiS. Catus » B.Taurus

= | C.. Familioris

®  H.Sopiens

Scientific Reports 3, Article number: 3346 (2013) y Front Physiol. 2013; 4: 372.

Curso Nutrigenomica y Avanzado I{I‘Sﬁ‘rﬁ‘été’%omé



Nutrigendmicay longevidad.

FREE RADICAL TOXICITY | n S t ] tU
=Nitric

R- ] COVALENT BINDING,,

*Vﬂ)l
Free Radical "“"
— \
N\
\ A

\ Lipid Membrane
\ ¥
Y
Llpl.d um-]
I prose
LOO-] - B
Gy Jo
1" * r \\‘
LOOH f“'@‘"!-" ) v |
/ /
- A /
. RADICAL - ydtopefnxide Lipid

Radical| W i I' : -
_ ld“:‘ ! .\. .\-hl |
2l ias? | L_j

OMiGa =7, [m.w.,]ﬂm(

Stable Lipid e
AAAAAAA o

" NADPs+ /

Glucose-§-Phosphale
Dehydrogenase

Curso Nutrigenomica y Avanzado I{I‘Sﬁ‘rﬁ‘été’ﬁomé



Nutrigendmicay longevidad.

' Instituto
_ | NutriGenomica

Nutrient
excess

_Free

fatty acids
INstituto uto
NutriGenémid NutriGendmica

Nature Medicine 13, 1137 - 1138 (2007)

Institutop«z<

Curso Nutrigenomica y Avanzado NutriGendmica



Nutrigenomicay longevidad.

Telomerase
assembly in
Cajal body

Telomerase holoenzyme

Q:nmmmn

ﬂ I.I.HHI.IIHHII- V
Template /
R —

lelomere

Telomeric DNA
| : GAR1

elongation

S CST complex

Proposed role in lagging-strand synthesis

Nature Reviews | Genetics

Cell 2013 153, 1194-1217

Curso Nutrigenomica y Avanzado I\?SE‘rﬁ%tgnom



Nutrigendmicay longevidad.

rmmmm {n=1,787) J

: Excluded (n=i33)
m massssnsnssensasenei = O MESING RCIESON Criteria (n=T)
— i - Dechined to participate (n=725)
-
l Randoemized {n=1,055) ]

¥ ¥
MeDict + EVOD MeDiot + moced nuts Cantrol
=351 (n=352) (=352
I_:HERE LENGTH DATA AVAILARLE

5 K
[ MeDiet + EVOO ] [ MeDiet + rricued nuts ] l Control ]
n=211} =170} ir=140)

Circulation: Cardiovascular Genetics. 2015; 8: 91-99

Curso Nutrigenomica y Avanzado I{I‘Sﬁ‘rﬁ%té’ﬁomé



Nutrigenomicay longevidad.

Table 4. Association between telomere length changes during follow-up and changes in anthropometric variables after 5 years of a nutritional
intervention, according to tertiles of baseline TL in participants of the PREDIMED-NAVARRA trial
Tertiles of baseline TL P for trend
T1 T2 3
Weight change (kg)
Change in TL during follow-up
TL decreased (n=314) 0 (Ref) 010 (—1.19 1o 1.39) —071 (—1.96 to 0.53) 0197
TL increased (n= 207) 029 (—1.03 w0 1561) —0.34(—1.80 w0 1.13) —158 (—3.21 to 0.08) 0.008
BMI change (kgm %)
Change in TL during follow-up
TL decreased (n=314) 0 [Ref) — 0,06 [ —0.57 1o 0.44) — 039 (—0.87 to 0.10) 011
TL increased (n= 207) 0.01 (—0.51 o 052) —0.24 (—0.81 10 0.33) —071 (—1.35t0 —0.08) 0.009
Waist circumference change (am)
Change in TL during follow-up
TL decreased (n=314) 0 Ref) 0.68 [ — 0.89 to 2.25) — 088 (—2.41 to 0.64) 0.083
TL increased (n= 207) —0.01 (—1.62 to 161) — 062 (— 240 t0 1.16) — 195 (—3.94 to 0.04) 0.044
Waist te_height ratio change
Change in TL during foll ow-up
TL decreased (n=314) 0 Ref) 0.003 [ —0.007 to 0.013) —0.007 ( =0.016 to 0.003) 0.053
TL increased {n = 207) = 0:.007, (—0:011, 1o 0.009) —0.005 (— 0.016 to 0.00&) —0013 [ — 0.025 to0,001) 0051
Abbreviation: BMI, body mass index; TL, telomere length; The table shows B coefficients (95% Cl). Adjusted for age, sex, basal BM|, basal WC, basal weight or
WHtR, smoking (three categories), diabetes status (dichotomous), hypertensive status (dichotomous), dyslipidaemia status (dichotomous), physical activity
(METs-min per day), total energy intake (Kcal per day) and group of intervention. T1 <7825 T2=7825-198.08; T3=198.08.

Circulation: Cardiovascular Genetics. 2015; 8: 91-99
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Table 5. Odds ratio and 95% Cl of remaining obese (BMI =30

kg m ~?) after 5 years of a nutritional intervention, according to tertiles
of baseline TL-and change in TL during follow-up

Tertiles of baseline TL

T1 T2 13
Change in TL during follow-up
TL decreased 1 (Ref) 0.50 0.43
(n=119) (0.12-2.15) (0.10-1.89)
TL increased 0.91 0.48 0.27
(n=77) (0.19-4.42) (0.10-2.31) (0.03-2.03)

Abbreviations: BMI, body mass index; Cl, confidence interval; TL, telomere
length. Adjusted for age, sex, basal BMI, basal WC, smoking (three
categories), diabetes status (dichotomous), hypertensive status-(dichot-
omous), dyslipidaemia status (dichotomous), physical activity (METS-min

per day), total energy intake (Kcal per day) and group of intervention.
T1<78.25; T2 =78.25-198.08; T3>198.08.

Circulation: Cardiovascular Genetics. 2015; 8: 91-99
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Model 1 Model 2 Model 3
Variables B B B
Individual micronutrient z-scores
Lutein and zeaxanthin 0.079 0.107 0.120
B-cryptoxanthin 0.060 0.041 0.040
Canthaxanthin 0.018 0.049 0.056
Lycopene -0.080 -0.064 -0.069
o-carotene -0.027 -0.020 -0.028
B-carotene -0.069 -0.065 -0.077
a-tocopherol -0.012 0.013 0.019
y-tocopherol -0.002 0.041 0.044
Vitamin C 0.160 0.152 0.14
Retinol -0.055 -0.065 -0.058

JAGS Volume 62, Issue 2 February 2014 Pages 222-229
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Nature Medicine 21, 1424-1435 (2015)
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Componentes y practicas dietarias con acciones epigenéticas

e Metilacion
e Folato y Colina
e |soflavonas: genisteina
e Zinc
e Selenio
e Vitamina A
e Restriccion proteica
* Modificacion de histonas
e Butirato
e |[sotiocianatos
e Folato y.colina
* Acido retinoico
e Restriccion proteica
* RNAs no codificantes
e Zinc
e Vitamina D

DNA methylation

4 H4K16ac
4 H4K20me3

¥ H3K9me
¥ H3K27me3

YHP1a

¥ Global methylation

4 Local methylation

—_—

l

Transcriptional noise
RNA processing aberrations
Impaired DNA repair
Chromosomal instability

!

— B

Chromatin remodeling
+NuRD

Cell 2013 153, 1194-1217

Curso Nutrigenomica y Avanzado

Institutop«z<
NutriGendmica



Nutrigenomicay longevidad.

PPARy

cyclophilin

J Nutr. 2005 Jun;135(6):1382-6.
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Offspring according to F, dietary Offspring according to F, dietary
group group
Br J Nutr. 2007 Mar; 97(3): 435-4309.
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