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November 12, 2018

Re: Dissertation by Mikhail Tyumentsev
To whom it may concern:

By this letter, I would like to strongly support dissertation by Mikhail Tyumentsev as a qualifying work
for the degree of “Candidate of Biological Sciences.”

Alzheimer’s disease (AD), an age-related neurodegenerative disorder characterized by accumulation of
amyloid-B plaques and neurofibrillary tangles, causes a progressive decline in cognitive function and
eventual dementia. Dementia is a serious problem in aging populations because of its devastating impacts
on families and societies, and its enormous burden on health care costs. Common forms of late-onset AD
affects 47 million of people worldwide and its prevalence sharply increases from about 13% at age 65+
years (one in eight people aged 65+) to 45% (i.e., nearly half) at age 85+ years. AD-caused deaths
recently increased, e.g., the increase in the U.S. was by 66%. Such a sharp increase of AD-caused deaths
in aging populations clearly indicates that mechanisms triggering the development of sporadic (late-
onset) forms of AD remain largely unknown. Currently, there are no medications or any other remedy
against AD. Furthermore, most clinical trails, 99.6%, designed to test new medications conducted
between 2002 and 2012 failed. Such a devastating situation with AD raises serious governmental and
public concerns. Recognizing these concerns leaded to sharp increase of funding for research focused on
pathogenesis of AD. In the US, for example, the government provided special funding designated solely
to accelerate the progress in developing remedy against AD.

In this regard, the work by Tyumentsev, focused on comparative analysis of AD-mimetic and control
lines of rats, provides very interesting observations which could advance the scientific understanding of
mechanisms of development and progression of AD. This work focuses on better understanding of a
potential role of mitochondria and its dysfunction in AD. The author provided compelling evidences that
dysfunction of mitochondria develops before apparent manifestations of AD in rats. This is an important
observation which indeed may inform on mechanisms involved in development of AD starting in early
life. Although this is a profound and compelling work, it clearly cannot answer all questions on
mechanisms of development of AD. Accordingly, whether the mechanism of dysfunction of
mitochondria could be considered as causal remains rather an open question. In general, there is more
fundamental question whether just one mechanism, such as dysfunction of mitochondria, could trigger
development of AD? In fact, genetic of AD provides support for multiple mechanisms. For example,
APOE encodes protein involved in lipid homeostasis; impaired function of APOE results in increased
cholesterol and triglycerides concentrations. A role of APOE in AD is supported by correlation of the e4
allele with increased number of amyloid plaques in the brain and the accumulation of phosphorylated tau
in the hippocampus, supporting the amyloid cascade hypothesis. TOMMA40 is the main channel for
trafficking of proteins and peptides to support the functions of mitochondria. This function supports the
mitochondrial cascade hypothesis. The NECTINZ2, also known as poliovirus receptor-related 2 gene,
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flanking the TOMMA40 gene, serves as an entry mediator for herpes simplex virus type 1, which is
proposed as a potential causative factor in AD supporting pathogens hypothesis. All these genes are in
the same locus that raises an interesting hypothesis that AD can be indeed caused by constellation of such
different mechanisms.

This work by Tyumentsev provided important insights into mechanisms of AD. It is solid, well done, and
well presented so it can be certainly qualified as a dissertation for the degree of “candidate of biological
sciences” and the author definitely deserves this degree. | would argue that the author should continue
this interesting work substantially extending its scope in qualitative and quantitative terms. Qualitatively,
the interaction with other potential mechanisms is of strong scientific interest. Quantitatively, larger
number of laboratory animals should be engaged.

Please feel free to contact me for any questions or concerns,

Alexander Kulminski, PhD

Associate Research Professor

Duke University

Biodemography of Aging Research Unit
Durham, NC, 27708, USA

Phone: 919-684-4962;

Fax: (919) 684-3861

E-mail: kulminsk@duke.edu
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Anartonmit AwuH, Codupekmop

12 Honbps, 2018

Re: Aucceprauua Muxanna TromeHLEeBa

K cBeneHuto Bcex 3anHTEepPEeCOBaHHbIX /UL,

B 3TOM nucbme A xo4y BbiPasuTb NOALEPKKY AuccepTaumm Muxavwna TIOMEHUEBa, Kak
COOTBETCTBYIOLLEW CTeNeHU KaHAMAaTa BUONOrMUYECKUX HayK.

bonesHb Anbureiimepa - 3TO BO3PacT-acCouMmMpOBaHHOE 3abonesaHue,
XapakTepusylouieeca HakonneHnem 6eTa-amunougHbix 6aswek u  HedpodubpuanapHbIx
KnybKoB ¥ npusoAsllee K NPOrPECCUMPYIOLLEMY CHUMKEHMIO KOTHUTUBHbLIX CnocobHocTel u
pasBuTUIO AeMeHuun. [lemeHuua ABNAeTCA Cepbe3HOor npobiemoli B CTapetoweit nonyaauum B
CUNY 3HAYUTENbHOrO OOLLECTBEHHOrO B/IUAHUA U OTPOMHOM 3KOHOMMYECKOM Harpy3ku Ha
cMcTeMy 34paBOOXpaHeHuAa. bonesHb Anbureimepa € NO34HMM  HayaloM — Camas
pacnpoctpaHéHHaa ¢opma — nopaxaer 47 MWANMOHOB YEN0BEK MO BCEMY MUpPY CO
3HauMTENbHbIM yBEeAUYEeHnem 4acToTbl 3aboneBaemoctu ¢ 13% B BO3pacTe 65 ner u crapwe
(oAnH 13 BOCbMM YenoBek nocne 65 net) Ao 45% (NouTH NONOBUHA) B BO3pacTe 85 net u crapuue.
CmepTHOCTD, Bbi3BaHHAA 6one3HblO Anbureiimepa, B NOCNEAHEE BPEMA YBENNUUBAECTCA — TaK, B
CWA poct cmepTHOCTM cocTaBun 66%. Takoe pesKoe yBe/NMYeHWe CMEpPTEH, Bbi3BaHHbIX
6onesHblo Anbureiimepa, B CTaperoLmx NONyAAUMAX ABHO YKa3blBaeT Ha TO, YTO MEXaHWU3MbI,
Bbi3blBAOLLME PA3BUTHE Copagmuyeckux (no3aHux) popm 6onesHu Anbureirimepa, OCTalOTCA B
3HAUYUTENbHOW CTEeNneHW Heu3BeCTHbIMWU. B HacToAliee Bpema He CyLLecTBYeT /IeKapCTB WAu
MeToA0B nevyeHua bonesHun Anbureiimepa. Kpome Toro, 60AbLIMHCTBO KAMHUYECKUX UCNbITaHMUIA
(99,6%), TecTMpylolWMX HOBbIE NEKapCTBa, MPOBeAeHHbIX B nepuog ¢ 2002 no 2012 roa, He
yAanuck. Takaa cutyauma ¢ 60n1e3Hbo A/ibLreiimepa Bbi3biBaeT CePbe3HbIE NPaBUTENbCTBEHHbIE
u obwecreeHHbie npobiembi. MpusHaHue 3TUX Npo6ieM MPHBEAD K PE3KOMY YBEIUYEHMIO
buHaAHCMPOBAHMA UCCNeAOBaHWUM, HanpaBNAeHHbIX Ha naTtoreHes 6o0ne3uu  Anburerimepa.
Hanpumep, B8 CLUA npaBuTenbCTBO nNpeaocTtaBuno  cneumanbHoe (GUHAHCUPOBAHUE,



npeAHasHa4eHHOe UCK/IIYUTE/IbHO A/ YCKOPEeHUA nporpecca B pa3paboTke CpeacTB NpaBoBoOi
3aluTbl Npotus AD.

B aToM cBA3M paboTa TiomMeHUEBa, OPUEHTUPOBAHHAA Ha CPABHUTE/IbHbIN aHAMN3 NMHUM
KPbIC, BOCNPOU3BOAAWMX npU3Haku 6GonesHn Anbureiimepa, [aeT OYEHb MHTEpPecHble
HabntoAeHuA, KoTopble MOTr/N Bbl NPOABUHYTL HAYYHOE MOHMMaHWE MEeXaHU3MOB Pa3BUTUA U
pas3sutus 6onesnn Anburerimepa. 3ta paboTta pOKyCUPYeTCH Ha U3yYEHUM NOTEHLMANBHOI POAK
MWUTOXOHAPUA M ux auchyHKumu npu  6onesHn Anburelimepa. ABTOPp nNpeaoCcTaBun
ybeautenbHbie goKasaTenbCTBa TOro, YTO AMCOYHKLMA MUTOXOHAPWIA Pa3sBMBAETCA A0 ABHbIX
nposgnexunit 6onesun Anburelimepa y kpoic OXYS. 310 BaxHOe HabnloaeHue, KOTOPOe MOMET
NpesocTaBuTb MHGOPMALMIO O MEXaHWU3MAX, YYaCTBYHOLWMX B pa3suTun 6onesHu Anburelimepa,
HauMHaA C paHHer Xu3Hu. XoTa 370 rnybokas u ybeautenbHas paboTa, OHa He OTBeYaeT Ha BCe
BOMPOCbI O MexaHu3Max passuTua 6bonesnu Anbureiimepa. COOTBETCTBEHHO, MOXHO AU
paccmaTpuBaTb MEXaHU3M AUCPYHKUUM MUTOXOHAPUW KaK MPUUUHHBIN, OCTAeTCA OTKPbITbIM
Bonpocom. B obuem, ectb 6onee ¢yHAaMeHTaNbHbI BOMNPOC, MOMET AW TOABKO OAUH
MEexXaHu3M, TaKOW Kak AMCOYHKLMA MUTOXOHAPUIA, Bbi3BaTb paseuTue 60s1e3Hn Anburelimepa?
Ha camom gene reHetuka 6onesHu Anbureiimepa 06ecneynMBaeT NOAAEPHKY HECKOAbKMX
mMexaHu3moB. Hanpumep, APOE koaupyeT 6e10K, BOBNEYEHHbIW B /JUMUAHLIA FOMEOCTas;
HapyweHHas o¢yHKkuua APOE npuBOAMT K YBE/MUEHMIO KOHUEHTPaUUWM XONecTepuHa u
Tpurnnuepuaos. Poab APOE B 6onesHu Anbureiimepa NoATBEPKAAETCA KOPPEnaumen Haamdms
annens e4 C yBe/IM4EHUEM YMCNA aMUAOUAHBIX BAALEK B rO/IOBHOM MO3re U HaKOMAeHUem
docpopunmposaHHoro Tay-6enka B runnokamne, NOAAEPKMBAA TUMNOTE3y aMUAOMAHOrO
Kackaga. TOMMA40 sBnAeTcA OCHOBHbIM KaHasOM TpaHCnopTa 6enkos M nentuaos Ans
obecneyeHna OQyHKLUMOHUPOBAHUA MMUTOXOHAPUA. ITa QyHKUMA NOAAEPKUBAET rUNOTE3y
MUTOXOHAPUANbHOTO Kackaga. NECTIN2, Takke M3BECTHbIN KaK reH, CBA3AHHbLIM C PeLentTopom
nonuosupyca 2, pnaHkupyrowmii reH TOMMA40, ChyXXUT B KauecTBe BXOAHOTO MeavaTopa Bupyca
npocToro repneca Tna 1, KOTOPbIM NpeaiaraeTca B KayecTBe MOTEHLMANbHOrO MPUYUHHOIO
dakTopa B runotese bonesHn Anblreiimepa, NOAAEPKUBAIOWEN NaTOreHHYIO runoTesy, Bee 3Ty
reHbl Haxo4ATCA B O4HOM U TOM e NOKyCe, YTO NPUBOAUT K MHTEPECHOM rMNoTese 0 TOM, YTO
bonesHb Anburerimepa MOXKET ObiTb AEWUCTBUTENbHO BbI3BaHAa KOMMAEKCOM Pa3/IUYHbIX
MEXaHM3MOB.

Pabota TioMeHUEBa NpPEeAOCTaBASET BaXHble CBEAEHUA O MexaHusmax b601e3Hu
Anburerimepa. OHa ¢yHAAMEHTa/IbHA, XOPOLUO BbINONHEHA M XOPOLWO NPeACTaBAeHa, NO3TOMY
AaHHaA auccepTauma MoxeT BbiTb onpeaeneHa Kak COOTBETCTBYHOWAEA CTENeHW KaHauaaTa
6uonormyecknx HayK, 1 aBTop OnNpeseneHHO 3aCNyKMBAEeT 3TON cTeneHn. Mo Moemy MHEeHUIO,
aBTOp [JO/IKeH NpPOAO/MKUTb 3Ty WHTEepecHyld paboTy, CywecTBEeHHO pacwuMpuB ee B
KaueCTBEHHOM U KO/NUUYECTBEHHOM OTHOWEeHMKU. KauecTBeHHOe B3aumOAeiCcTBue C Apyrumu
NOTEHUMANbHBIMU MeXaHU3MaMK NpeaCTaBNseT 60NbLIOW Hay4YHbI UHTepec. KoMYecTBEeHHO
cneayet npusBneKatb 6onbliee KOMYECTBO N1ab0PaTOPHbIX KUBOTHbIX.

Moxanyicra, He cTecHANTECh 06pawaTbca KO MHe Mo N106bIMKU BONPOCaM.
AnekcaHap KynbmuHcku, PhD
JoueHT

YHusepcurtet [btoKa
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