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Hean 1 3apa4M U CHUTITTHHBI

Lenn AUMCHMIUIMHBI: U3yYEHUE CTYJEHTAMH OCHOBHBIX TEOpUN OWMOJOTHMM CTapeHHs, MNPUYUH
CTapeHusi, TOHUMaHHUE MPOIECca CTapCHHUS.

3agauyu IMCHUIIMHBI: TTOTYYEHHE CTYJCHTaMU 3HAHHUM Ipoliecca U MEXaHU3MOB CTapeHUs], KOTOpbIe
MO3BOJIMIIM OBl CTyJIEHTAM KPHUTUYECKH MBICIHTh W pa3padaThiBaTh SKCICPUMEHTHI JJI U3YyUCHUS
MOJIEKYJISIPHBIX U T€HETHYECKUX COOBITUH, JISKAIIUX B OCHOBE CTAPEHUS U CBA3AHHBIX CO CTapEHUEM
3a00JIeBaHUN B MOZCTBHBIX CUCTEMAX.

1. Mecto muctummuael B ctpykrype OITOII BO — BapuatuBHas 4acth, Kypc 1o BbIOOpY, Kypc V —
cemectp 10.

2. Bxonnble TpeOoBaHUS Al OCBOEHUS JMCLUUIUIMHBI, MpEABapUTEIbHbIE YCIOBHS (€CIH €CTh): Kak
MPaBWJIO, HEOOXOJMMO TMPEABAPUTEIHHOE OCBOEHHE KypcoB «buoxmmumy», «bHOMHGOPMATUKNY,
«"enetuxu» u «Kierounoi 6uonOrum».

3. [Inanupyemsble pe3ynbTaThl 00yYeHUS O JUCIUTIINHE !

3namb: OCHOBHBIE TEOpUU OWOJIOTUM CTApEHHS; TUMOTE3bl 00 HBOJIOIMOHHBIX, FCHETUYECKUX U
MOJICKYJIIPHBIX TPUYMHAX CTApEHUs; UMETh NPEICTaBICHUS OO0 OCHOBHBIX UepTax KJIETOYHOTO U
OpPraHU3MEHHOI0 CcTapeHusi, Ouomapképax CTapeHUs M BO3JACUCTBUAX (AMETaX, TEHETUYECKHX U
(hapMaKoJIOTHYCCKUX HWHTCPBCHINSAX), YBEIUYHBAIOIIMX IPOJOJDKUTEILHOCTh KH3HU  Pa3HBIX
MOJIEJIbHBIX OPTaHU3MOB.

Ymems: omucarth Tekyliee MOHMMaHWE MPUPOMBI IPOLIECCa CTAPEHUs, €ro CBSI3b C BO3PACTHBIMU
3a00JIeBaHUSAMU; Pa3BUBATh MOHMMAaHUE MEXAHU3MOB CTApEHHS, KOTOPOE MO3BOJIMIO OBl CTYIACHTaM
KPUTUYECKH MBICIUTh U pa3palaThiBaTh OKCICPUMEHTHl [UISI HW3YYCHHS MOJICKYJISAPHBIX U
TeHETUYECKUX COOBITHI, JIeXKAIIUX B OCHOBE CTapeHHUs M CBSI3aHHBIX CO CTapeHHeM 3a0oJieBaHHil B
MOJICJIBHBIX ~ CHUCTEMaX; OOCYyAWTh IOTEHLIHMAJIbHBIE BO3MOXHOCTH [UII  TEPANEBTHYECKOTO
BMEIIATENbCTBA NPU CTAPEHUU; KPUTHUECKU OLEHUTH KJIACCUYECKYI0 M HOBYIO JIUTEPATYypy B 00JacTH
CTapeHUs U BO3PACTHBIX 3a00JIEBaHUI; pacCCMAaTPUBATh CTAPEHUE KaK CUCTEMHBIN MTPOIIECC CO BCEH ero
CII0)KHOCTBIO0, TPOOJIEMaMU ¥ BO3MOXKHOCTSIMH.

4. ®opmat 00yueHUs — JEKIMOHHbIE 3aHATHS

5. O0beM JUCHUIIMHBI COCTABISET 2 3.€., B TOM 4Hcle 32 aKaJIeMUYECKUX Yaca, OTBEACHHBIX Ha
KOHTAKTHYIO paboTy o0yJaromuxcs ¢ npenoganareneM, 40 akaqeMrHuecKuxX 4acoB Ha
CaMOCTOSITENTFHYIO paboTy 00yJaroIuxcs.

6. KpaTkoe conep:kaHue TUCHUILINHBI (AHHOTAIMS):

3a mocneaHee cTojeTHeM MbI AoOaBuim Oonee 30 5eT K cpeiaHel MPOAODKUTENBHOCTH KU3HU
YeJIIOBeKa, M OHAa TMPOJAOJDKAET pPAcCTH. ODTOT TOPA3UTENbHBIA POCT B 3HAYUTEIILHOW CTETICHU
O00yCIIOBJIEH JOCTHKEHHUSIMH OOIIECTBEHHOTO 3/IPABOOXPAHEHUS, YTO BENET K CHIDKEHHUIO IETCKOU
CMEPTHOCTM U  CMEPTHOCTM  OT  HH(EKIMOHHBIX  3aboneBaHuil. OJHAaKO  yBEIMYEHUE
MIPOJOIKUTENFHOCTH KU3HU MPUBEJIO K TOMY, YTO Ha TIEPBbBIN IJIaH BBIIUIA IPOOJIEMBI, CBS3aHHBIE C
XPOHUYECKUMH BO3PACTHBIMH 3a00JsieBaHUSIMU. DaKTUUECKH, BO3PACT - ATO CaMblid O0JbIIoN (akTop
pucKa JIsi OONBIIMHCTBA CIOKHBIX Oosie3Heil. HekoTopble paccMaTpuBarOT Takue 3a00JeBaHUS, Kak
pak, muabet Il Thma, WMHCYIBT, HEHPOJETEHEPATUBHBIC W CEPACUYHO-COCYIUCTHIC 3a00JEBaHUS Kak
OCHOBHBIE TIPOOJIEMBI AJI1 OMOMEAMIIMHEBI, HO HA CaMOM Jielie IMEHHO CTapeHHe B KOHEYHOM HTOTe
SIBJSIETCSl IPUYMHOM MX PacIpOCTPaHEHHOCTH. B03MOXHO, MOHUMaHHWE CTapEeHHS W MOWCK CIOCOOO0B
OTCPOYUTH €0 WIH KOTAa-1100, BO3SMOXKHO, JTaXKe MIOBEPHYTH BCIIATH - 3TO OJHA U3 HAaNOO0JIee BaKHBIX
OMOMEIUIIMHCKUX TPOOIIEM.

Kypc mocpsiiieH MOJNEKYJISIpHBIM M CUCTEMHBIM IPOLIECCaM, JIKAIUM B OCHOBE CTapeHHs, U TOMY,
KaK OHU MOTYT OBITh M3MEHEHBI. M7iesi COCTOUT B TOM, 4TOOBI M300pa3UTh CTaApEHNE KaK CUCTEMHBIN
npouecc. Korga peub uA€T 0 cCTapeHHH, TO SKCHEPUMEHTAIbHBIX, PEAYKIIMOHUCTCKUX U
ABOJTIOIMOHHBIX TIOJIXOJIOB, KOTOpPhIE MBI TNPUHUMAEM Kak JOJDKHOE TIPU PEUICHUU JAPYTUX
OMOJIOTMYECKHUX MpoOJieM, 3a4acTyr0 HemocTatodyHo. Emie ogHo mpobnemoi sBIsSeTCs OTCYTCTBUE
NpoyHOW ©0a3pl B OOJACTHM M3YyYEHHUS CTApEHUS - C YEM COIJIacsATCS MHOTHE MCCIeA0BaTelH,
pabotaroriuie B 3TOi 061acTi. MHOTOE U3 TOTO, YTO MBI 3Ha€M O CTapEHUH, MOKET OBITh OCTIOpeHo. B
CBSI3M C 3THM Y4YalllUMCS PEKOMEHAYETCS MBICIUTh HECTAaHAAPTHO M CBOOOJHO BBICKA3bIBAaTh CBOE
MHEHHE, 33/1aBaTh BOIPOCHI U MOPOM HE COTJIALIATHCS C JIEKTOPOM.



Temsl, kKoTOpBIE OYAYT PACCMOTPEHBI B X0/€ Kypca, OyAyT KacaTbCsi TOTo, Kak ¥ MOYEMY MBI CTapeeM.
B uwactHOCTH, 00CYXaeHME OyneT BKIIIOYaTh B c€0sl TEMbI, IIOCBAIICHHbIE HOBEHIINM HCCIIEOBAHUSIM
CTapeHUs: TMPUPOJA CTAPEHUS, MOJEKYIISIPHbIE OCHOBBI MPOJIOJKUTEIBHOCTU KU3HU, OMOMAapKephl U
KOJINYECTBEHHAsI OLICHKA CTapeHusi, BO3JEHCTBMS, YBEIMYMBAIOUIME IPOAODKUTEIBHOCTh KHU3HH,
MOJIXO/IbI K OMOJIOKEHHUIO, MyTallUU U CTAOMIIBHOCTh T€HOMA, Yachl CTApeHHs OpraHu3Ma u T.1. byner
00CYX1aThCsl KaK KJIaCCUUYeCKasi, TaK U HOBEHILas JINTepaTypa.

HaumeHnoBanue u KpaTkoe Bcero B ToM uncne
coJiep;KaHue pa3aesioB U TeM (4acwbr) KonTakTHast padora CamocrosiTe/ibHA
AMCUMIIIMHBI, (paGora BO B3auUMO/1eliCTBUM s1 pabota
¢ nmpenojaaBaTesiem) o0yuaronerocs,
DopmMa NIpPOMeKYTOUHOM Bujbl KOHTaKTHOM padoThI, 4achbl
aTTecTalMy Mo JMCHUIIUHE yacel (81001
CAMOCMOSIMENbHO
it pabomul — occe,
peghepam,
KOHMPObHAS
paboma u np. —
VKA3bl8AOMCs NpU
He0bx00uMocmu)
= 3
= 9 R =
SEg| E3ct
S g = z S = Bcero
> 2 » g
e 3
Tema 1. OcHOBHBIEC TEOpHH 12 6 0 6 6
OMOJIOTHH CTapeHHs
Tema 2. 'uniote3sl 00 18 8 0 8 10
HBOJIIOIIMOHHBIX, TEHETHUYECKUX U
MOJICKYJISIDHBIX TPHYWHAX CTAPCHHUS.
Tema 3. buomapképsl cTapeHusl. 16 8 0 8 8
Tema 4. Bo3neiicTBus (TueTHI, 22 10 0 10 12
TeHeTUYECKUE U
(apmakoIorn4eckue UHTEPBEHIINH ),
yBEJINYUBAIOIIIE
MIPOJIOJKUTEIIBHOCTD KU3HU
MOJIETIbHBIX OPTaHU3MOB.
[IpomexxyTounas arrecrarus - 3a4eT | 4 4
(koauuecmeo
yacos,
0MBe0eHHbIX Ha
NPOMEIHCYMOUHYIO
ammecmayuro)
Htoro 72 32 | o0 | 32 40

7. ®onn ouenounsix cpeacts (POC) i oLleHUBaHMS PE3yIbTATOB 00YUYEHUS O AUCHUILTIHE
7.1. TunoBble KOHTPOJIbHBIE 33JaHUS UM UHBIE MaTE€PHAJIbI JIJIsl POBEICHUS TEKYILIEr0 KOHTPOJIS

YCIIEBAEMOCTH.
OTCyTCTBYIOT.




7.2. TunoBble KOHTPOJIbHBIE 3aJaHHsI UM WHBIE MaTEPUAIbI IS IPOBEICHUS IPOMEKYTOUHON
aTTECTAllMH.

Aging is.....

Why do we age?

Your favorite aging theory (if any).

The age when human aging begins.

Is aging a disease?

What is antagonistic pleiotropy?

Is aging programmed or not programmed?

What are the approaches to extend lifespan?

Discuss the concept of co-morbidities

Williams once wrote: “Senescence should always be a generalized deterioration, and never due largely
to changes in a single system.” Yet, there are many examples when mutation in a single gene
dramatically affects lifespan. Explain.

Explain the difference between mechanisms of aging and mechanisms of lifespan control.

Mortality in some turtles decreases with age, whereas fecundity increases. How do these parameters in
the turtles relate to aging?

Hyperfunction theory is ...

Disposable soma theory is ...

Deleteriome is ...

Heterochronic parabiosis is ...

If molecular damage is unavoidable, and organisms can protect only against some damage forms, how
do organisms deal with the rest of damage forms?

IGF1/insulin knockout extends lifespan in C.elegans, but shortens lifespan of Drosophila (True/false)
Difference in lifespan between free living and parasitic nematodes can reach hundred-fold (True/false)
Mutation accumulation theory deals with the accumulation of mutations as a function of age of an
organism (True/false).

Accumulation of mutations with age follows a U-shaped curve (True/false).

Force of natural selection increases with age (True/false).

Recent studies show that temporal scaling explains differences in lifespan across species (True/false)
Aging is governed by a single global state variable that determines the risk of death (True/false)
Mutations shortening lifespan can be favored by natural selection because of early life fitness benefit
(True/false).

Following bone marrow transplantation, the age of the blood follows (a) the age of the donor: (b) the
age of the recipient; (c) the average of the two (Circle correct answer/choose the best answer)

Aging is malleable by (a) genetics, (b) environment, (c) small molecules, (d) more years of education;
(e) all of the above; (f) a, b and c; (g) a and c; (h) none of the above (Circle correct answer/choose the
best answer).

Example of a non-aging species is (a) budding yeast, (b) hydra, (c) bowhead whale, (d) Brandt’s bat,
(e) naked mole rat (Circle correct answer/choose the best answer).

The lowest mortality rate in humans is at (a) conception, (b) birth, (c) 5 years, (d) 9 years, (e) 15 years,
(F) 20 years, (g) 25 years

Human mortality rate doubles every (a) 0.5 years, (b) 1 year, (c) 2 years, (d) 4 years, () 8 years (Circle
correct answer/choose the best answer)

Calorie restriction extends lifespan primarily by (a) decreasing the rate of accumulation of particular
damage forms; (b) upregulating maintenance systems and eliminating damage; (c) altering an
organism so that it accumulates a different set of damage forms; (d) decreasing metabolic rate (Circle
correct answer/choose the best answer).

Longer-lived nematodes spend proportionally (a) more time in an unhealthy state; (b) less time in an
unhealthy state; (c) same time in an unhealthy stat (Circle correct answer/choose the best answer)e.



Fibroblasts from 9 and 99 year old patients are either directly converted to neurons, or first converted
to iPSCs and then to neurons. Discuss changes in the biological age of cells in this experiment. How
would you assess the biological age?
Discuss possible uses of the transgenic mouse line with doxycyclin-inducible c-Myc, KIf4, Oct4 and
Sox2 in aging experiments. Which issues should be considered if one wants to achieve maximal

lifespan?

GWAS for longevity variants yielded few, if any, genes with significant effects on lifespan in humans.
Why? Discuss possible experiments to identify the genetic basis for variation in lifespan in humans.

HIkana u KpuTepun olleHUBAHUS PE3YJIbTATOB 00yYeHHUS MO JUCHHUIUIUHE.

Pesynbrarsl «HeynosnerBopu | «YIOBIETBOPUTE | «XOpOLIO» «OTIN4HO»
o0y4yeHus TEJIbHO» JBHO»

3HaHus: 3HaHUsA @dparmeHTapHble OOmue, HO He CdopmupoBanu
OCHOBHBIX  TeOpuil OTCYTCTBYIOT 3HaHUSA CTPYKTYPUPOBAaHH ble
OMOJIOTUU CTapeHUs; bIC 3HAHMS CHCTEMaTH4YeCK
TUIIOTE3 00 ue 3HaHusA
HBOJIIOIUOHHBIX,

TEHETHYECKUX u

MOJICKYJISIPHBIX

IPUYMHAX CTapEHUS;

00 OCHOBHBIX YepTax

KJIETOYHOTO u

OpPTaHU3MEHHOTO

CTapeHus,

oromMapképax

CTapeHUs u

BO3JICUCTBUAX

(nuerax,

TeHETHYECKUX "

(bapMaKoIOTHYECKUX

MHTEPBEHIINSX ),

YBEITUYHBAOLINX

MPOIOIDKUTEITHFHOCTD

KHU3HU pa3HbIX

MO/IEITbHBIX

OpPraHNu3MOB

YMeHnns: YmMenus B nenom B nenom Ycnennoe u
onucaTb  TEKyllee OTCYTCTBYIOT yCIIEIIHOE, HO He YCIIEIIHOE, HO | CUCTEMaTHYEeCKO
MMOHUMAaHHe CUCTEMAaTHYECKOe coJieprkariee € yMeHue
IpUPOJBI  TIpollecca yMeHue OTJeNbHBIE

CTapeHus, ero CBs3b poOeIbl yMEeHue

C BO3PACTHBIMU (Tomyckaer

3a00JICBaHUSIMHY; HETOYHOCTH

pa3BUBAThH HENPUHIUITHAATbH

MMOHUMAaHUE OTO XapakTepa)

MEXaHU3MOB

CTapeHusi, KOTOpoe

II03BOJIMIIO ObI

CTy/ICHTaM

KPUTUYECKH

MBICIIUTh u

pa3pabarTbIBaTh

OKCIICPUMCHTBI  JJIA




H3yYCHUS
MOJICKYJISIPHBIX u
FEHETHYECKUX
COOBITHH, JIEKAIHUX
B OCHOBE CTapCHHS U

CBA3aHHBIX CO
CTapeHueM
3a0oseBaHui B
MOJIETTbHBIX
cucremMax; OOCyIUThH
NOTCHIUATIbHBIC
BO3MOXHOCTH JJISL
TEpareBTUYECKOTO
BMCIIATCIILCTBA IIPHU
CTapeHuH;
KPUTHYCCKU OLICHUTDH
KJIACCHUYECKYIO u

HOBYIO JIUTEpPATypy B
00JIacTH CTapeHHs |

BO3PaCTHBIX

3a00JIEBAHUI;

paccMmarpuBarhb

CTapeHue KaK

CUCTEMHBIN IIPOLECC

co BCEH ero

CJI0KHOCTBIO,

npoOaeMamMu u

BO3MO>KHOCTSIMU

Bragenus: HaBbiku Hamnune B nenom, CdopmupoBanH

BJIa/ICHUS OTJIEJbHBIX chopMUpOBaHHbIE bI€ HAaBbIKU
OTCYTCTBYIOT HaBBIKOB HaBBIKU (BmaseHus),
(Hanmuyue (BageHus), HO IIPUMEHSIEMBbIE
(bparMeHTapHOr0 | MCIOJIb3yeMbIE HE | IPH PEeLICHUU
OTIbITA) B aKTUBHOM 3a1a4
dhopme

8. PecypcHoe obecnieuenue:
e [lepeueHb OCHOBHOM U JONOJTHUTEIBHON JIUTEPATYPBI

e [lepeueHb TUIEH3MOHHOTO MPOTrPaMMHOI0 obecredeHus (Ipu HeOOXOJUMOCTH )

e [lepeuens npodeccrnoHanbHbIX 0a3 TaHHBIX U MHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

e [lepeuenr pecypcoB uH(DOPMAIMOHHO-TEIEKOMMYHUKAITMOHHOW cetu «MHTepHeT» (mipu
HE00X0IMMOCTH)

e OnucaHue MaTeprabHO-TEXHUYECKOT0 00eCreueHHUs.




