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Table |

List of maximum estimated age for 47 rockfishes (Sebastes spp.)

Common name Species Longevity (years) References for age

Calico S. dalli 12 Really et 2l (1994)

Rosy S, rosaceus 14 Reilly et al. (1994)

Flag S. rubrivinctus I8 Reilly et al. (1994)
Squarespol 5. kopkinsi 19 Casillas et al (1998)

Kelp S. atrovirens 20 Really et al. (1994)

Brown S, auricwlanes 20 Love and Johnson (1998)
Black-and-yellow S. chrysomeias 2 Zantlin (1986)

Girass S. rastrelliger 23 Love and Johnson (1998)
Pygmy 8. wiltoni 24 S. MacLellan, pers. commun.*
Olive S. serranoides 25 Casillas et al. (1998)
Chalipepper 8. goodei 27 Love et al. (1998)

Gopher 5. camatus 0 Bloeser (1999)

Shortbelly S. jordani 3 D. Pearson, per. commun.”
Starry S. consrellaruy 32 Reilly et al. (1994)
Greenspotted S, chlorostictus A3 Reilly et al. (1994)

Bocaccio 8. paucispinis 36 Chilton and Beamish (1982)
Speckled 5. ovalis » Reilly et al. (1994)

Stripetal S, sarxicola A8 Reilly et al, (1994)
Greenstniped S. elomgatus 42 Shaw (1999)

Vermihion 8. miniatus 43 Paul Reilly, per. commun.*
Blue S. mystinus — T. Laidig. pers. commun.”
Harlequin S, varigarus 47 S. Maclellan, pers. commun,*
Black 5. melanops S0 K. Munk, pers. commun,”
Greenblotched 8. rosenblani S0 Casillas et al. (1998)

Bank S, rufus 53 Watters (1993)

Redstripe 5. proriger 55 S. MacLellan, pers. commun.”
Copper S, caurinus 55 Love et al. (1998)

Coweod S. levis 55 Butler et al. (1999)

Northern 5. polyspinis 57 K. Munk. pers. commun,”
Sharpchin 8. zacentrus S8 K. Munk, pers. commun,’
Widow 5. entomelas 60 K. Munk, pers. commun.”
Yellowtail S. flavidus 64 K. Munk, pers. commun.”
Darkblotched 5. crameri 66 Love et al. (1998)

Dusky S. ciliatus 67 K. Munk, pers. commun.”
China S. nebulosus 9 S. MacLellan, pers. commun.*
Silvergray 5. brevispinis 82 S. MacLellan, pers. commun.*
Canary S. pinniger — S. Maclellan, pers. commun,”
Splitrose . diploproa 84 Wilson and Boehlert (1990)
Roscthorn 8. kelvomaculatus 87 K. Munk, pers. commun.”
Quillback S. maliger 90 K. Munk, pers. commun.”
Yellowmouth S. reedi 99 S. Maclellan, pers. commun,*
Pacific ocean perch S, alutus 100 S. Maclellan, pers. commun.”
Redbanded 8. babeocki 106 K. Munk, pers. commun.”
Tiger S. nigrocinctus 116 K. Munk, pers. commun.”
Yelloweye S. ruberrimus 18 K. Munk, pers. commun,”
Shortraker 8. borealis 157 K. Munk, pers. commun.”
Rougheye 8. alewtianus 205 K. Munk. pers. commun.”

' Shayne MacLellan, Department of Fisheries and Occans Canada, Pacific Biological Station, Nanaime, BC,

Canada VIR SK6.

" Donald Pearson, National Marine Fisheries Seevice, Southwest Fisheries Science Center, Tiburon Laboratoey,

Tiburon, CA 94520, USA.

° Paul Railly, California Department of Fish and Game, 20 Lower Ragsdale, Monterey, CA 93930, USA.
* Tom Lasdsg. National Marine Fisheries Service, Southwest Fisheries Science Center, Sznta Cruz Laboratory,

100 Shaffer Road, Santa Cruz, CA 95060, USA.

¢ Kristen Munk, Alaska Department of Fish and Game, Mark Tag and Age Lab, PO Box 25526, Junesu, AK

99802, USA.
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Fig. 6.4 Differing and interacting effects of different developmental states on life extension by
calorie restriction (CR) in three animal species. 1: ad libitum feeding throughout life. 2: 50% CR
throughout life. 3: 50% CR only during the second 12 months of life. 4: 50% CR only during the
first 12 months of life. In every case, restriction during early development extended life more than
restriction later in life even though the total time of restriction was the same in both cases. Redrawn
from Deyl et al. (1975)



JloKa3aTtenbCcTBa NPOrpammbl CTapeHunAa

e MoaenupoBaHue (Mutrenbaopd 2006, 2010)

Chaotic population dynamics and the evolution of ageing. Joshua Mitteldorf. Evolutionary Ecology
Research, 2006, 8: 561-574
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Fig. 5.3 Lotka-Volterra equation modified so that young prey are more vulnerable, but aged

Fig. 5.1 The rise and fall of predator and prey populations according to the classical Lotka- prey are even more vulnerable

Volterra equation (without maturation or aging)



JloKa3aTtenbCcTBa NPOrpammbl CTapeHunAa

 MopaenunposaHue (bap-Am 2015)

Programmed death is favored by natural selection in spatial systems. Justin Werfel 1,2,3 , * Donald E. Ingber 2,3,4 , t and Yaneer Bar-Yam 1%

b

Invader fraction
2

FIG. 3. (Color online) A successful invasion of immortal con-
sumers by mortal ones. (A) The fraction of invaders in the
population (solid line) increases almost monotonically with
time. The region dominated by mortals grows steadily: the
dashed line shows the area of a circle {(under periodic bound-
ary conditions) whose radius increases at a constant rate (cor-
relation r = 0.997). Resource growth g = 0.05, consumer
consumption v = 0.2, consumer reproduction cost ¢ = 0. (B)
Snapshots at 50, 1350, and 2550 time steps (colors as in Fig-
ure 2A).



Relative fitness

JloKa3aTtenbCcTBa NPOrpammbl CTapeHunAa

e JKcnepumeHTbl: [poxKKu (gonroxmntenemn
BbITECHAOT KOPOTKOXNTENN)

Empirical verification of evolutionary theories of aging. Pavlo Kyryakov 1* , Alejandra Gomez-Perez 1* , Anastasia Glebov 1, Nimara Asbah 1, Luigi Bruno 1,

Carolynne Meunier 1, Tatiana louk 1, Vladimir I. Titorenko 1
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JloKa3aTtenbCcTBa NPOrpammbl CTapeHunAa

e JKcnepumeHTbl: Myxu (UCKyCcCTBEHHbIN OTOOP
NPoOANAET *XU3Hb N NI0J0BUTOCTb)

Long-Term Laboratory Evolution of a Genetic Life-History Trade-Off in Drosophila melanogaster. 1. The Role of Genotype-by-Environment Interaction
Author(s): Armand M. Leroi, Adam K. Chippindale, Michael R. Rose. Evolution, Vol. 48, No. 4 (Aug., 1994), pp. 1244-1257
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Fig. 1. Paradoxical evolution of relative B and O
fecundity and longevity from 1982 to 1992. The solid
line represents the progress of the difference (O — B)
mean longevity: as the O’s, which are selected for late-
life reproductive success, increase in mean longevities,
the difference becomes increasingly positive. The bro-
ken line represents the progress of the difference (O —
B) mean early-life fecundity. Initially in the divergence
of the stocks, the difference is negative as the O’s de-
cline, an apparent trade-off, Later, the direction of evo-
lution of relative fecundity reverses itself, such that by
1992 the O’s have a greater early fecundity than the
B’s. Longevity was assayed on unyeasted banana-mo-
lasses medium,; early fecundity was assayed on yeasted
banana or charcoal food medium, that is, “standard”
conditions. The 1982 data are from Rose (1984); 1984
and 1986 data from Hutchinson (1989). Means (and
standard errors of the means) based on the difference
(O — B) over five pairs of replicate populations.
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Fig. 2. Results of crosses involving five different lines with increased lifespan crossed to five control lines.
The solid line gives the average survivorship pattern over the five longer-lived lines. The dotted line gives
the average survivorship pattern over the five control lines. The dashed and dash-dot lines give the averages
of both types of reciprocal cross between the five control and the five long-lived lines. Statistically, the
crossed lines do not deviate signj ly from the mid-point between pa [-line longevities, indicating
average additivity in the inheritance of increased lifespan.




JloKa3aTtenbCcTBa NPOrpammbl CTapeHunAa

[Mapabunos:
— Ctapbl napabmnoHT mosioaeeTt, MO1I0A0N CTapeeT

OnbiTbl [lemunxoBa ¢ cobakamum — 1930-50
OnbITbl JltoaBura ¢ Kpbicamumn — 1972
OnbiTbl KoH60M ¢ mbitamm — 2005
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JloKa3aTenbCTBa NPOrpammbl CTapeHUA

[eHeTUYeCcKne maHnnNynAunmn NpoanAtoT KU3Hb B
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Life Extension by Gonad Delefion in C. elegans daf-2 Mutanis
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Fig. 6.7 Prolongation of the lifespan of adult C. elegans (Con) by combining o weak daf-2 muta-
tion with daf-2 RNA interference (daf-2) or the <ame intervention with laser ablation of the gonad
{clat-2 + gonad ablatvon). Mote that wath the latter treatment, only 2% of the worms die by the time
the last control worm has died (first verical gray hine), and only 15% of the worms die by the
time the last daf-2 worm has died (second vertical grav line). Asterisk at -.I;l.:.- dad: surviv ina: WIS
2005, Redrawn
fromm Arantes-CHiverra et al. {2003])



Kak paboTaeT nporpamma

e 3akogmposaHa B [JHK (6onblie Herae)

* BbinonHAeTcAa c NMNOMOLWbKO IMUTEHETUKMN.
— OAHW reHbl BKAKOYAKOTCA, ApYyrue BbIKOYaTCA

— DTanbl Pa3BUTUA BEPOSATHO KOHTPO/IMPYHOTCA MO3rOM
(rmnotanamyc, rmnodus, WULLIKOBUAHOE TENO —
LMPKAAHbIE PUTMbI):

e ImbpuoreHes, AeTCTBO, NOJIOBOE CO3pPEBAHUE, LIUKbI
OBYNALMU, MeHOoMay3a, CTapeHune

* B Ka*aou TKaHW CBOU NMPoPuab METUINPOBAHUA,
MEHALWMNCA C BO3PacTOoM (4acbl XopBaTa)



RaK B3/10MaTb Nporpammy

e 3ame/INTb X0, LLEHTPA/IbHbIX YAaCOB
(uMpKagHbIe pUTMbI?)

° 3aN\e,£I,I'II/ITb Xo4 anunreHetTnyeCKkmnx 4acoB

* HayuymTtbcA nepeBoagUTb Yacbl Ha3az,

— [1popbiB rpynnbl befAbMOHTEe C NOMOLLbIO
«PaKTopoB AMaHaKnN»



Who is Mr. Belmonte?

Juan Carlos Izpisua Belmonte _ ¢,

Pogunnca B icnaHuum B 1960 . q he”

B 2003 co3pan LleHTp pereHepaTUBHOM !
MmeguunHbl B bapcenoHe £
C 2014 pykoBoauTt nabopatopmem reHHoun
sKcnpeccnn B UHcTuTyTe CosKa
(Kanndopuusa, CLUA) — nonuomuenum

TaK»e y4aCTBOBaJ1 B CO34aHUN XMMEPHDbIX
CBUHEN C YEeNOBEYECKMMM KNETKaMMU




[lpopbiB benbmoHTe — 2016

Graphical Abstract
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(E) Representative image of H&E staining of tibialis anterior (TA) muscle of 12-month-old WT 4F mice following muscle injury by CTX injection. Scale bar, 50 um.
(F) Immunostaining of Laminin in muscle sections of 12-month-old WT 4F mice.
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(E) Representative image of H&E staining and immunostaining of Laminin of tibialis anterior (TA) muscle of 2-month and 12-month old WT mice following muscle
injury by CTX injection. Scale bar, 50 um.
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(H) Representative low- and high-magnification images of H&E staining of TA muscle of 12-month-old WT mice following doxycycline treatment and muscle injury
by CTX injection. Scale bar, 50 ym.

CTX

o 4F ->

12 month WT
Dox
12 month WT 4F
Dox

12 month WT
+Dox

12 month WT 4F
+Dox




benbmoHTe 2016 — pe3ynbTaThl

6 8 10 12 14 16 18 20 22 24 26 28 30
Age (weeks)



benbmoHTe 2016 — pe3ynbTaThl

e CHMXaNUCb KPUTUYECKNE MaPKepbl CTapPEHMUA:
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-Dox +Dox WT

(C) Representative photograph of 16-week-old LAKI 4F mice upon cyclic doxycycline administration.

+Dox -Dox
(A) Representative picture of LAKI 4F mice at 16-weeks of age upon doxycycline administration. Curvature of spine can be observed in LAKI 4F not treated with
doxycycline (-Dox).
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(G) Immunostaining and quantification of Cytokeratin-15 in skin of LAKI 4F mice upon cyclic doxycycline administration. Scale bar, 20 um. **p < 0.005,
*p=0.0001.
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* 3Kkcnpeccusa 4F n 6e3 JOKCUUUKNNHA —
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(B) qPCR analysis o Cct4, Sox2, in pancreas of 12-month old WT 4F mice upon administraion of doxycycling
(D) gPCR analysis of Oct4, Sox2, Kif4, and c-Myc - :

in blood samples of 4F mice after 2 days of
doxycycline administration. **p < 0.005, ***p <
0.0005, and ****p < 0.0001 according to one-way
ANOVA with Bonferroni correction.
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e «[T]he fact that reprogramming, or de-differentiation to iPSCs,
proceeds in a stepwise manner suggests that the process can
be stopped before the acquisition of an embryonic-like
signature» - Belmonte et al.

Conversion of human fibroblasts to angioblast-like
progenitor cells

Leo Kurian!$, Ignacio Sancho-Martinez!®, Emmanuel Nivet!8, Aitor Aguirre!, Krystal Moon!, Caroline Pendaries?,
Cecile Volle-Challier?, Francoise Bono?, Jean-Marc HerbertZ, Julian Pulecio?, Yun Xia!, Mo Li!, Nuria Montserrat?,
Sergio Ruiz!, Ilir Dubova!, Concepcion Rodriguez', Ahmet M Denli*, Francesca S Boscolo® 7, Rathi D Thiagarajan® 7,

© 2013 Nature America, Inc. All rights reserved.

brg

Fred H Gage?, Jeanne F Loring™®, Louise C Laurent®>~7 & Juan Carlos Izpisua Belmonte!»?

Lineage conversion of one somatic cell type to another is

an attractive approach for generating specific human cell
types. Lineage conversion can be direct, in the absence

of proliferation and multipotent progenitor generation,

or indirect, by the generation of expandable multipotent
progenitor states. We report the development of a
reprogramming methodology in which cells transition through
a plastic intermediate state, induced by brief exposure to
reprogramming factors, followed by differentiation. We use
this approach to convert human fibroblasts to mesodermal
progenitor cells, including by non-integrative approaches.
These progenitor cells demonstrated bipotent differentiation
potential and could generate endothelial and smooth muscle
lineages. Differentiated endothelial cells exhibited
neo-angiogenesis and anastomosis in vivo. This methodology
for indirect lineage conversion to angioblast-like cells adds to
the armamentarium of reprogramming approaches aimed at the
study and treatment of ischemic pathologies.

Somatic cell reprogramming has highlighted the plasticity of adult
somatic cells as well as the nossibilitv of generatineg anv desired

Here we presenta method for the simple and efficient conversion
of human fibroblasts to CD34* progenitor cells with bipotent dif-
ferentiation potential. We use a reprogramming strategy in which
complete reprogramming to pluripotency is shortened or bypassed
and the cells transition through a plastic intermediate state. This
allows redifferentiation into CD34* progenitor cells and subse-
quently to functional endothelial and smooth muscle cells. We
thus demonstrate for the first time, to our knowledge, that a repro-
gramming strategy involving partial de-differentiation is feasible in
human cells for the generation of multipotent progenitors.

RESULTS

Differentiation to angioblast-like cells

Prior to establishing our lineage-conversion conditions, we
developed a robust medium suitable for the differentiation of
pluripotent stem cells (PSCs) to mesodermal progenitor cells.
We systematically analyzed well-known mediators of mesoder-
mal development in different human PSC (hPSC) lines'2. We
established a mesodermal induction medium (MIM) for effi-
cient differentiation of hPSCs to a mesodermal fate (Fig. 1a and
Sunnlementarv Fie. 11
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Reprogramming to pluripotency: stepwise resetting of the
epigenetic landscape

Bernadett Papp', Kathrin Plath'

'David Geffen School of Medicine, Department of Biological Chemistry, Jonsson Comprehensive Cancer Center; Molecular Biolo-
gv Institute, Eli and Edyvthe Broad Center of Regenerative Medicine and Stem Cell Research, University of California Los Angeles,
615 Charles E. Young Dvive South, Los Angeles, CA, 90024, USA

In 2006, the “wall came down™ that limited the experimental conversion of differentiated cells into the pluripotent
state. In a landmark report, Shinya Yamanaka’s group described that a handful of transeription factors (Oct4, Sox2,
KIf4 and c-Myc) can convert a differentiated cell back to pluripotency over the course of a few weeks, thus repro-
graming them into induced pluripotent stem (iPS) cells. The birth of iPS cells started off a rush among rescarchers
to increase the efficiency of the reprogramming process, to reveal the underlying mechanistic events, and allowed the
generation of patient- and disease-specific human iPS cells, which have the potential to be converted into relevant
specialized cell types for replacement therapies and disease modeling. This review addresses the steps involved in
resetting the epigenetic landscape during reprogramming. Apparently, defined events occur during the course of
the reprogramming process. Immediately, upon expression of the reprogramming factors, some cells start to divide
faster and quickly begin to lose their differentiated cell characteristics with robust downregulation of somatic genes,
Only a subset of cells continue to upregulate the embryonic expression program, and finally, pluripotency genes are
upregulated establishing an embryonic stem cell-like transcriptome and epigenome with pluripotent capabilities. Un-
derstanding reprogramming to pluripotency will inform mechanistic studies of lineage switching, in which differenti-
ated cells from one lineage can be directly reprogrammed into another without going through a pluripotent interme-
diate.

Keywords: reprogramming; pluripotency; epigenetic
Cell Research (2011) 21:486-501. doi:10.1038/cr.2011.28; published online 15 February 2011



[lepBonpoxoaubl — CMHbA AMaHaKa

* A3 KNOTCKOro yHnBepcuTeTa
* OTKpbln pakTopbl OSKM B 2006

* CoBepwun pesoatouunto B
buonornm (paHee Aymanu, 4to

anpdepeHumaymna —
HeobpaTMMbI Npouecc)

» Hobenesckas npemua B 2012

e (3aHmMmancsa a3t0a0 1 parou)



[lepBonpoxoalbl — AMaHaKa

* Hayan c 24 pakTopos., BbiABUA 4 OCHOBHbIX

Supplementary information 51 (table) | Candidate reprogramming factors
A list of names and brief information about the 24 candidate genes tested in the
initial screening for reprogramming factors.

10

11

12

Gene name
Khdh3 (ECAT1)

Esgl (ECATZ, Dppa5)

Fbxo15 (ECAT3)
Manog (ECAT4)
ERas (ECATS)
Dnmt3l (ECATT)
Tdrd12 (ECATS)
Gdf3 (ECATY)
Soxl5

Dppa4 (ECAT15-1)

Dppaz (ECAT15-2)

Fthl17 (ECAT20)

Expression

pluripotent cells,
germ cells

pluripotent cells

pluripotent cells,
germ cells

pluripotent cells,
germ cells

pluripotent cells

pluripotent cells,
germ cells

pluripotent cells,
germ cells

pluripotent cells,
early mesoderm

pluripotent cells

pluripotent eells,
germ cells

pluripotent cells,
germ cells

pluripotent cells

Function

Putative RNA-interacting protein

RNA-interacting protein
Target of Oct3/4 and Sox?

Core transcription factor in
pluripotent cells

Activator of PI3K pathway

DNA methyltransferase family
required for maternal genomic
imprints

RNA-interacting protein required
for germ cell development

amember of TGFf superfamily

sox family member has redundant
function with Sox2

DNA-interacting factor

DNA-interacting factor
plays important role in lung
development

Ferritin, Heavy Polypeptide-Like
protein

13

14

15

16

17

18

19

20

21

22

23

24

Sall4 (ECAT24)

Oct3/4

Sox2

Rex1(Zfp42)
Utf1
Tel1

Dppa3 (Stella, PGCT)

Klf4

[-catenin
(stabilized mutant)

c-Myc
(stabilized mutant)

Stat3 (dominant active)

Crb2

(dominant negative)

pluripotent cells,
germ cells

pluripotent cells,
germ cells

pluripotent cells,
germ cells, neural
cells

pluripotent cells,
germ cells

pluripotent cells,
germ cells

pluripotent cells,
germ cells

pluripotent cells,
germ cells

widely expressed

widely expressed

widely expressed
widely expressed

widely expressed

Transcription factor plays
important rele in pluripotency
and embryogenesis

Core transcription factor in
pluripotent cells

Core transcription factor in
pluripotent cells

Target of Oct3/4
Target of Oct3/4 and Sox2
Activator of PI3K pathway

DNA-interacting molecule
protects against DNA
demethylation in early embryos

Transcription factor plays
important role in pluripotency

Regulator of of cell adhesion and
gene transcription as a target of
Wit pathway

Transcription factor plays
important role in pluripotency

Transcription factor plays
important role in pluripotency

Adaptor molecule of Ras/MAPK
pathway



[lepBonpoxoalbl — AMaHaKa

* YCTaHOBWA 3Tanbl Nnpouecca ae-
anddepeHumaumnm (16-18 aHen, ToUKa
HeBO3BpaTa — 8-12 AHewn)

Somatic cell

Early phase

Late phase

iPSC

Somatic

Somatic

Somatic

Somatic

Early PAG Late PAG
Early PAG Late PAG
&M 9.0
A A
KO KO
Early PAG Late PAG
Early PAG Late PAG

¢|Reprogramming
occurs in two phases: early and late. In somatic cells, somatic genes are acti-
vated (shownin green), but pluripotency-associated genes (PAG) are silenced
(showninred). Inthe early phase of reprogramming, O5KM factors (octamer-
binding protein 3/4 (OCT3/4), SOXZ, Kriippel-like factor 4 (KLF4) and MYC)
bind to enhancers and promoters of somatic genes and early PAGs but can-
not access late PAG loci. Only in the late phase of reprogramming
can O5KM access late PAGs and initiate their expression. IniPSCs, exogenous
05KMfactors are nolonger expressed, and both earty and late PAGs, but not
somatic genes, are fully activated.



[lepBonpoxoaubl — [1ono n gp. 2012

[NlepBada BonHA — aHKM 1-3
BTopaAa BonHa — aHM 9-12

Nanee BHewHUe pakTopbl OSKM yKe He HyKHbI, BK/IIOYAOTCA BHYTPEHHME

c-Myc Kif4 Octd4/Sox2 KIf4, Nanog, etc.
5-10% of cells :
2 Bivalent domains
) B
ol®
0|2
2|
L
ol
E "6 ne modifications
o3+
o
- Gain of proliferation - Gradual activation of ESC genes - Epigenetic remodelin
- Metabolic changes - Transient activation of - Stem cell circuitry acl?vated
- Loss of MEF identity developmental regulators - Poised for differentiation
- 3 6 9 r 12  Time (days)
4 _ mRNA /
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o + extra OKSM
-
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(14

) A Molecular Roadmap of Reprogramming
e Somatic Cells into iPS Cells

Jose M. Polo,1.2:3.4.11 Endre Anderssen,!2511 Ryan M. Walsh,!2 Benjamin A. Schwarz,’-2 Christian M. Nefzger,®

Sue Mei Lim,® Marti Borkent,-26 Effie Apostolou,'-2 Sara Alaei,® Jennifer Cloutier,'-2 Ori Bar-Nur,'-2 Sihem Cheloufi,!-2
Matthias Stadtfeld,-212 Maria Eugenia Figueroa,”-12 Daisy Robinton,'2 Sridaran Natesan,® Ari Melnick,? Jinfang Zhu,*?
Sridhar Ramaswamy,’-25* and Konrad Hochedlinger?.2:10.*



[lanbHenwmne nccnenoBaHma —
benbmoHTe 2018-20197

* MMomHuTte 12-mecayHbiXx WT 4F mbiwen?
* 37O HecnpocTa!
 )aem pesynbraTtos B 2018-19



[lanbHenwmne nccneaoBaHUA

[TpoBepUTb ncxoaHble 24 pakTopa AMaHaKku u
HOBblE XMMUYECKMe GaKkTopbl MHAYKL NN

MNonbop HocuTtena (AAB, neHTusupyc, mPHK)
[Mopbop pexxmma Ao3MpoBaHUA

NccnenoBaHMA NO OMOJIOXKEHMUIO CTapbIX
KUBOTHbIX

NccnepoBaHMA no npoaneHuto XK Ha
HOPMA/IbHO CTapEeOLLMX }KMUBOTHbIX (MyXMN,
4YepBU, MblLLIN)



RaK yBennynTb Ballu LLAHCHI

HecuTe 3HaHMe B maccbl! PacckaXkute Bawmm Apy3bam O NPOpPbIBE
BenbmoHTE

Yepes 50 net ctapeHue nobeaat TouHOo. YTo6bI 3TO NPOU30LWWIAIO
yepe3 20, HaA0 aKTUBHO MeHATb 06WECTBO

Camoe rnaBHoe — co34aTb B 0bLiecTBe 3anpoc Ha 6opbby co
cTapeHuem

Hago 4tobbl Ntogm NOHANN, YTO MMEHHO CTapeHUE ABNIAETCA
nepBONPUYNHON BCeX Tex 3aboneBaHnit, 6opbby C KOTOPbIMU OHMU
V)Ke LWMPOKO NOAAEPKMBAIOT: PAaKOM, aTepPOCKNEpo3, Anburenmep

Ho oueHb mano noaen rotosbl nogaepkatb 60pbby ¢ cammm
cTapeHunem. 3To Hago meHATb! MMoTomy YTo 6€3 3TOro yyeHblie He
NONy4YaloT AOCTATOYHO AeHer Ha Te dyHAaMEHTaNbHble
nccnenoBaHmsa, 6e3 KOTopbIX Mbl HE 3HAaEM KaK OCTAaHOBUTb 3Ty
nporpammy meaneHHoro camMoybuincTea, 3a/10XKEHHYHO BO BCEX HAC



[ne neHbrn, 3mH?

VIHCTUTYT nccneaoBannm
BUCK CTapeHus baka —

INSTTTUTE (2015)

HAYCTPUS nccneaoBaHui

CLLA —
N I H CTApEHNS B

(2015)

NHcTtutyT Conka —

$814 mnpn

$70 Mnpna

$24.72 mnpn

$21 Mnpa

$13.5 mnpa

$6.9 Mnpa

PbIHOK CTPaX0BaHNA XKMN3HU
B CLLIA (2015)

AMEpUKaHUbl NOTPaTUN
Ha notepen (2014)

MeXayHapoaHbIN PbIHOK
XeBaTtenbHou pesnHku (2014)

[oxopoHHasa nHayctpus 8 CLUA
(2015)

JHEPreTUYeCKne HanuTku
B CLLIA (2015)

[TOTpaYeHOo Ha YroLeHNs,
KOCTIOMbI 1 AeKopaLuu
ong XannoyvHa (2015)



Ob6LecTBEeHHbIN 3aNpPocC

* Onpoc «JleBaga-LleHTpa» (2013): BonbLLIMHCTBO
Xutenen Poccum (62%) He XOTAT XKUTb BEYHO

* «Ha npaKTUKe He TaK Y MHOro atogen XoTAaT
noxusatb Ao 120 net. Onpoc, npoBegeHHbin B 2013
roay 8 CLLUA, nokasan, 4To Ha 3TO roToBbl TO/IbKO 38%
pecnoHaeHToB, a 6bonblue No/soBUHbI — 56% —
COBEPLUEHHO He XaxKAYyT 3amMmeaNIATb CTapeHue»

 TyT npobnema ckopee BCEro B TOM, YTO JIlOAU
npeacTaBnAoT ceba B ob6pase 120-neTHUX ApAXbIX
CTapuKoB. Peub He 06 aTom. Mbl XOTUM YTOObI YeNOBEK
n B 120, u B 220 6b1a TaKMM Ke 340p0BbIM, KaK cemnmyac
B 25 nnau xotsa 6b1 B 45



BopoTtbca co cTapeHnem — NpPaBu/IbHO,
HOPMaJZIbHO N HEOBXOAMMO

e Korga-To Bpayu He MOI/M CMPaBUTLCA C
6/1M30PYKOCTbIO NN Kapuecom

e Jltogn ymmpanu oT MHOXeCTBA CaMbIX Pa3HbIX
6onesHen, KOTOpble CeroAHA Mbl HAY4YUIUCb NEYNTD

 MeaunuunHa yxe bopeTtca c BO3paCTHbIMU
3aboneBaHMAMU, HO CUMNTOMATUYECKM (Nneya nnu
npeaoTBpaLlan pak, MHGapKTbl, UHCYNbTbI, Anaber,
AnbuUremmep u npoyee)

e CeroaHA HayKa WarHyna Aasnablle, Mbl MOXKEM

KYNMPOBaTb CaM NPOLLECC CTapeHUs, TO eCTb
CNpPaBUTbCA C NEePBONPUYMHOMN 3TUX BonesHen



Cnacunbo!



