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AHHOTALMA

BonesHb [MapkuHcoHa pa3BuBaeTcA B pesynbrate rubenu fopaMUHEprMYeCKUX HEMpOHOB YEPHOW cybecTaHLMM, YTO MO-
ET ObITb BbI3BaHO KaK (haKTOpamMu BHELLUHEW Cpefbl, Tak U HacneACTBEHHbIMM (aKTopaMu. MevKaMeHTO3Hble MeToAbl
NeYeHnUs MOTYT AL 3aMefIUTb pPasBuTMe 3aboneBaHNsA, HO He U3NIeYUTb ero. B cBA3M ¢ 3TMM NepCrneKTUBHBIM METOLOM
NIeYeHWUs MOMKET CTaTb 3aMeCTUTENbHAA KNeTouHaA TepanuA. XoTA nofobHan TexHonorus yxe 6bina npuMeHeHa B CLUA,
LNA NPUMEHEHUA Ha TeppuTopum Poccum TpebyeTcA npoBedeHWe HE3ABUCUMBIX KIMHUYECKUX U OOKIMHWUYECKMX WCTbI-
TaHun. TexHonorua UMNCK nossonseT nony4atb nepcoHnduumpoBantble nnHum UIMCK ona Kampgoro nauueHTa, YTo npak-
TUYECKM MONTHOCTBI0 HUBENMPYET MMMYHHbIA OTBET. XOTA TepanuA ayTonorMyHbIMK KNeTKkaMmn uaeanbHo nogxoauT Teope-
TUYECKM, penporpaMMmpoBaHme KneTok nauueHta B UIMCK u nx panbHenwan auddepeHUMpoBKa OA Kawaoro naumeHTa
L0pOrv 1 OnuTenbHbl. B KauecTBe anbTepHaTVBbl MOTYT HbITh MCMOMb30BaHbI AMddepeHLMpoBaHHbIE NPOM3BOLHbIE HU3-
KommmyHoreHHbIX UMCK, nuweénHbx aKkcnepeccun HLA | Knacca. Takue KneTku u3beraioT T-KNeTOYHOro MMMYHHOM0 OT-
BETa, HO Apyrue MUHopHble HLA 1 KNeTKM BPOMOEHHON MMMYHHOM CUCTEMBI, Takue Kak Makpogaru u NK-KkneTku, Moryt
BCE 'Ke CrocobCcTBOBaTh pa3BMTMI0 MMMYHHOrO OTBETA, MyCTb M HE TaKOr0 CWUMbHOMO, KaK B Clyyae aaforeHHOM TpaHc-
nnaHTaumu. Takue KNeTouHble NPOAYKTHI XOTb U He NMO3BOMAIOT NOIHOCTHIO M36eaTb UMMYHHOrO OTBETA, HO 3HAYNUTENBHO
€ro pegyLMpYIOT, Y4T0, BO3MOMHO, MO3BOJIMT MUCMONbL30BaTh 60Niee MATKYID MMMYHOCYNPECCHBHYIO Tepanumio. B HacToALwen
paboTe no NpoTOKoAYy, paHee pa3paboTaHHOMY B nabopatopum KnetodHow buonorum, UMCK, nuwwéHHble skcnepeccum HLA
| knacca, u UMNCK aukoro tna 6binn auddepeHLMpoBaHbl B NpeaLLeCTBEHHUKM A0PaMUHEPrUYECKUX HEMPOHOB CpeaHe-
ro Mo3ra. beina nposefieHa nofpobHan xapakTepucTMKa NpeaLLeCcTBEHHUKOB 1 MOKa3aH NPaBWUMbHbIA NaTTEPHUHT. Takue
npeAaLLecTBEHHUKM BbINM TPaHCMNAHTMpOBaHbl B MO3r Kpbic ¢ 6-OHDA-MHAYLMPOBaHHBIM MapKUHCOHU3MOM U B TeYeHUe
6 MecAueB oTcnexuBany Ux aMddepeHLMpPOBRY in Vivo B CPaBHEHUM CO CTaHOApPTHOM AnGQepeHUMPOBKON in vitro. bbin
M3Y4YeH CUCTEMHBIN BOCMANMTENbHBIA OTBET MKMBOTHBIX HA TpaHCMiaHTauui M 6GuopacnpefeneHne BBEAEHHbLIX KIETOK.
Mbl 06paTnM BHMMaHMe Ha cnabo OCBELLEHHBIA B NMTEpPAType BOMPOC — KaKWe KNETKM, KpoMe LohaMUHEpruyecKmx
HeMpoHoB, 06pasyioTcs npy AuddepeHLMpPOBKe TPAHCMNAHTaTa in Vivo, MOCKOSbKY KNETOUHbIA COCTAB MOMET ABNATHCA
NPUYMHOM No6OYHBIX IGPEKTOB NpU KNETOUHOM Tepanuu. Mo JaHHBIM NUTepaTypbl, IULLb 0KoNo 3% TpaHCMIaHTUPOBaH-
HbIX KNeToK auddepeHumMpyloTcA B JodhaMUHEpruyeckmMe HEMPOHbI, U 3TOM0 AOCTATOYHO [J1A BOCCTAHOB/IEHWUA MOTOPHBIX
QYHKLMIA Y MOZENbHBIX *UBOTHbIX. Mbl 06HApYHMAK, YTO 3HAYMTENbHAA YacTb NpeSLWecTBEHHUKOB auddepeHLmMpyeTca
B INManbHble KNeTKU. bbina oLeHeHa AMHaMMKa cO3peBaHWA HEMPOHOB TpaHCMnaHTaTa. TakuM 06pa3oM, Mbl Npuban3n-
JIMCb K NPOBEAEHUI0 JOKNMHUYECKUX UCTIbITAHWUM KNETOYHOM0 NPOAYKTA, AeTaNlbHO 0XapaKTepu30BaB AMHAMUKY CO3peBa-
HWUA M coCTaB TpaHcnnaHTara. [lpoBeéHHoe cpaBHeHWe AU EepeHLMPOBKM in Vivo W in vitro N03BOUT OLLEHMBATL Ka4ecTBO
KNeTOYHOro Matepuana Afa TpaHcnaaHTaumm.

KnioueBble cnoBa: 6onesHb MapkuHcoHa; UMCK; Hu3konMmyHorenHble UMCK; knetouHas Tepanus; anddepeHuMpoBKa
in vivo; 6-OHDA vHOyuMpoBaHHbIA NAPKUHCOHU3M.
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The fate of iPSCs-derived low immunogenic
dopaminergic neuron precursors after
transplantation into the striatum of rats
with 6-OHDA-induced parkinsonism
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ABSTRACT

Parkinson'’s disease arises from the demise of dopaminergic neurons in the substantia nigra resulting from both environmental
and hereditary factors. Drug interventions can solely delay disease progression, but cannot provide a cure. Therefore, cell
replacement therapy may represent a promising treatment approach. Although the United States has already employed this
technology, independent clinical and preclinical trials are mandatory for its inclusion in Russia. The iPSC technology enables
the acquisition of personalized iPSC lines for each patient, nearly eradicating the immune response. While autologous cell
therapy is theoretically ideal, the reprogramming of patient cells into iPSCs and subsequent differentiation for each patient
incurs time and cost. Alternatively, differentiated derivatives of low immunogenic iPSCs, lacking HLA class | expression,
can serve as a substitute. These cells evade the T-cell immune response, but other minor HLAs and cells from the innate
immune system, like macrophages and NK cells, could still participate in the immune response’s development, although not
as potent as in allogeneic transplantation. While these cell products don’t escape the immune response entirely, they lessen
it significantly, potentially enabling the use of less severe immunosuppressive therapy. In this study, a protocol previously
established in the cell biology laboratory was used to differentiate iPSCs lacking HLA class | expression and wild-type iPSCs
into midbrain dopaminergic neuron precursors. A thorough analysis of the forerunners was performed and demonstrated
appropriate patterning. The progenitors were then implanted into the brains of rats with 6-OHDA-induced Parkinsonism and
followed for 6 months to compare their in vivo differentiation to standard differentiation in vitro. In addition, the systemic
inflammatory response of the animals to the transplantation and the biodistribution of the injected cells were investigated.
The literature inadequately addresses the question of which cells, other than dopaminergic neurons, differentiate during in
vivo graft differentiation and potentially cause side effects in cell therapy. The literature suggests that only approximately
3% of transplanted cells differentiate into dopaminergic neurons, which is adequate to improve motor function in model
animals. We found that a significant proportion of the progenitors differentiate into glial cells. The dynamics of maturation
of transplanted neurons was evaluated. Thus, we approached preclinical testing of the cell product after having characterized
in detail the dynamics of maturation and the composition of the graft. Comparison of in vivo and in vitro differentiation will
allow evaluation of the quality of cellular material for transplantation.
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