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BapuanTom C.2013T>G (p.N279K) B rene MAPT
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Momusayua u yenv. Knetounsle Mozmenu Ha OCHOBE HEHPOHAJIBHBIX MPOU3BOAHBIX
WHAYIIUPOBAHHBIX TUTFOPUIOTEHTHBIX CTBONIOBBIX KIeToK (MIICK) uenoBeka mo3BossiroT
MPOBOJUTh OMOXUMHYECKHE, SIEKTPOPUIUOIOTMYECKAE U OMUKCHBIE HCCIICIOBAHHMS,
HarpaBJICHHbIE Ha PACKPBITHE MEXaHU3MOB MTATOr€He3a, pEATU3yIONTNXCS Ha KIIETOYHOM
YpOBHE. JloGHO-BHCOYHAS JIEMEHITHSI (JIB) SIBIIACTCS TSKEITBIM
HelpoJiereHepaTuBHBIM  3a00JI€BaHUEM, OJHOW K3 TPHYMH Pa3BUTHA KOTOPOTO
ABJISIIOTCS TeHeThdeckue Bapuanthl B TeHe MAPT. Dror ren pacmonoxken na 17-i
XpOMOCOME M KOAHMPYeT OENOK Tay, KOTOPBIA PEryIupyeT COOpPKY W CTaOWITH3aIiio
MHUKpOTpYyOOUeK, ydacTBys B nepenade curaana B [{lHC u akcoHamsHOM TpaHCTIOPTE.
JlanHast paboTa mocBsilieHa CO3/IaHuI0 KiieTouHoM Mojaenun Ha ocHoBe MIICK, koTopas
MO3BOJIUT U3YyYUTh MEXaHU3MBbI IIATOTCHE3a [P PA3BUTUH JIOOHO-BUCOYHOM JEMEHIINH
C MapKUHCOHU3MOM-17, BbI3BaHHOHN reHeTn4eckuM BapuantoM C.2013T>G (p.N279K)
B rene MAPT, 4T0 MOXET yCKOPUTH MOKCK JIeKAPCTBEHHBIX CPE/ICTB.

Memoowt u areopummor: Panee B nadboparopuu snureneTrku pasputus Ulul" CO PAH
obutn nomyuensl nuann WUIICK namuenTta ¢ renetndyeckuM BapuantoM C.2013T>G
(rs63750756, p.N279K) B rene MAPT. B maunsie muanu UTICK ¢ momomsio CRISPR-
Cas9-omnocpeioBaHHONW TOMOJIOTHYHONW pekomMOuHaiuu B Jiokyce AAVS1 BHecou
JOKCHUIMKJINH-YIPaBIsSeMblii TpaHcreH OuoceHcopa MitoTimer. 3arem TpaHCTeHHbIE
KJIOHBI OBUIM OXapaKTEPH30BaHbI U MOATBEP)KICHUS CTAaTyca IUIIOPUIOTEHTHOCTH U
3allyloieHbl B HalpaBleHHYIO JTuQQepeHnnupoBKy B godamuuepruueckue (IA)
Heilponel. Ha TepMHHanbHOW cTaaWu OPOBOAWIOCHE HMMYHOQIIyOpPECLEHTHOE
OKpalMBaHHe Ha BbIssBIeHHE MapképoB J[A-ueiiponos (TH, TUBB3/TUJ1, SOXG6,
0TX2).

Takke a1 JaHHOTO HWCCIICAOBAaHUS MPOBOJAWIN TpaHCQEKIUIO KieTok JimHuii HEK
TUTa3MUIHBIME BeKTOpamu it BpeMeHHo# skcnpeccun TAU-3R u TAU-4R, meueHbIx
¢dayopecuentaeiMu Oenkamu TagRFP u TagGFP2 nms u3yuenus pacnpeneneHust
TyOyJIMH-acCONMUPOBaHHBIX OenkoB TAU B uTOmIazmMe KIeToK.

Pesynomamur. Tenernveckuii Bapuant €.2013T>G (rs63750756, p.N279K) B rene
MAPT BbI3BIBAaCT MOBBILICHWE YPOBHS TPAaHCKPUITOB conepxammx 3k30H 10 u, kak
CJICJICTBUE, IMOBBIIICHHE YPOBHS 3Kcnpeccud Gopmbl Oenka tay — TAU-4R. JlanHas
¢dopma Oenka XapaKTepuU3yeTcsl MOBBIINICHHON CKJIOHHOCTBIO K arperaryu, 49ro
NPUBOIUT K  HApYWICHHIO aKCOHAJBHOTO  TPAHCIOPTAa, MHUTOXOHIPUAIBHON
JUCQYHKIMH, YTO B KOHEYHOM HUTOTE MPHBOAMUT K TMOENW KIeTOK. B XoJne naHHOTO
ucclieioBannss ObUIo  ycraHoBieHo, 4to TAU-3R  neMOHCTpUpyeT XapaKTepHBIH
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MaTTepH pacupeiiciicHUsi B I[UTOIUIa3ME KJIETOK, MO-BUAMMOMY, BBI3BaHHBIN
acconuanueit ¢ 6enkamu nutockenera. @opma O6enka TAU-4R pacnpenenena Oomee
nmu¢dy3HO MO IUTOIIIa3MeE KIETOK, YTO COTIIACYETCS C TINTepaTypHBIMU TaHHBIM.
beutn nonydenst muauu MIICK manuenta ¢ Bapuantom P.N279K B rene MAPT u
3IOPOBOTO JIOHOPA, HECYIIUX JOKCUIMKJIMH-YIPABJISICMbIH TpaHCTeH OuoceHcopa
MitoTimer, KOTOpBIii TO3BOJISET U3yYaTh OMOT€HE3 MUTOXOH/IPHUIA B KHBBIX KIETKAX B
peXHMe peaTbHOr0 BPEMEHH.

Buvioowi: bBbiiM  TONYyYEeHBl KJICTOYHBIC JIMHUU IS W3YYCHUS MOJICKYIISIPHO-
reHeTndecknx MexanusMoB JIBJI-17, Bei3BanHOMN MyTanueii B rene MAPT, a takke st
TECTUPOBAHUS TOTEHIIMAIBHBIX JIEKAPCTBEHHBIX MTPETapaToB.

Qunancuposanue. ViccnenoBanue BBIMONHEHO Mpu (QuHAaHCOBOW momaepkke Donga

HAy4YHO-TEXHOJOTHYeckoro pasButusi IOrpel B paMkKax HAy4HOTO MPOEKTa
Ne 2023-573-05.
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Motivation and Aim: Cellular models based on neuronal derivatives of human induced
pluripotent stem cells (iPSCs) allow biochemical, electrophysiological, and omics
studies aimed at revealing the mechanisms of pathogenesis realized at the cellular level.
Frontal temporal dementia (FTD) is a severe neurodegenerative disease, one of the
causes of development of which are genetic variants in the MAPT gene. This gene is
located on chromosome 17 and encodes a tau protein that regulates microtubule
assembly and stabilization, participating in CNS signal transduction and axonal
transport.

This work is devoted to the creation of a cell model based on iPSCs, which will allow us
to study the mechanisms of pathogenesis in the development of frontal temporal
dementia with parkinsonism-17 caused by the genetic variant ¢.2013T>G (p.N279K) in
the MAPT gene, which may accelerate the search for drugs.

Methods and Algorithms: Previously, the laboratory of developmental epigenetics of the
Institute of Cytology and Genetics, SB RAS obtained iPSC lines of a patient with the
genetic variant ¢.2013T>G (rs63750756, p.N279K) in the MAPT gene. A doxycycline-
guided MitoTimer biosensor transgene was introduced into these hPSC lines by
CRISPR-Cas9-mediated homologous recombination at the AAVS1 locus. The
transgenic clones were then characterized to confirm pluripotency status and triggered
into directed differentiation into dopaminergic (DA) neurons. At the terminal stage,
immunofluorescence staining was performed to detect markers of DA neurons (TH,
TUBB3/TUJ1, SOX6, OTX2).
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For this study, we also transfected HEK cells with plasmid vectors for temporary
expression of TAU-3R and TAU-4R labeled with fluorescent proteins TagRFP and
TagGFP2 to study the distribution of tubulin-associated TAU proteins in cell cytoplasm.
Results: The genetic variant ¢.2013T>G (rs63750756, p.N279K) in the MAPT gene
causes an increase in the level of transcripts containing exon 10 and, as a consequence,
an increase in the level of expression of the TAU-4R form of tau protein. This form of
protein is characterized by increased tendency to aggregation, which leads to impaired
axonal transport, mitochondrial dysfunction, which ultimately leads to cell death. In this
study, we found that TAU-3R exhibits a characteristic distribution pattern in the
cytoplasm of cells, apparently caused by association with cytoskeleton proteins. The
TAU-4R protein form is distributed more diffusely throughout the cytoplasm of cells,
consistent with literature data.

IPSC lines of a patient with the p.N279K variant in the MAPT gene and a healthy donor
carrying the doxycycline-guided transgene biosensor MitoTimer, which allows studying
mitochondrial biogenesis in living cells in real time, were obtained.

Conclusion: Cell lines were obtained to study the molecular genetic mechanisms of
LVD-17 caused by a mutation in the MAPT gene and to test potential drugs.

Funding: The research was carried out with the financial support of the Fund for
Scientific and Technological Development of Yugra within the framework of the
scientific project No. 2023-573-05.
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