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IToHuMaHue XapaKTePUCTUK MEPECAKEHHBIX KJIETOK, TAKUX KaK BBDKMBAHUE, POCT U paclpeneieHue, He-
00XOIMMO IIJIsI ONTUMM3AIINKU KJIETOYHOM Teparnuu, a MyJbTUMOIaIbHas BU3yaIu3alllsl Ha aHaTOMUYe-
CKOM UM MOJIEKYJISIDHOM YPOBHSIX MpelHa3HayeHa JJIsl JOCTVKeHMsT 3Toi 1enn. HaMu cKoHCTpyupoBaH
JICHTUBHPYCHBII BEKTOP, HECYIIWII TeHHI TsiKestoi nenu-1 ¢eppuruna (FTHI), payopeciieHTHOro 6eika
GmxkHero uHdpakpacHoro nuanazoHa (IRFP) u ycuieHHOro 3ejieHoro ¢JiyopecleHTHOro 6emnka (egfp).
Co3sgaHa Ky/lIbTypa MHAYIUPOBAHHEIX ITTIOPUITOTEHTHBIX CTBOJIOBBIX KJ1eTOK (iPSCs), cTtabuinbHO 3Kcnpec-
CUPYIOLIUX 3TU TpU penopTepHbIX reHa. DT iPSCs ¢iiyopecuimpoBau B 3eJIEHOM U OJIMXKHEN nHppakpac-
HOI1 06J1aCTH CIIEKTpa, a TaKXKe 00J1aIaii CIOCOOHOCTBIO ITOMIOMIATh XKee30 in vitro. [Tocie TpaHcIuIaH-
Tauuu MedeHbIX iPSCs B MO3T KPBICHI MPUKUBIIKUECS KIETKU MOXHO ObUTO 10 60 CyTOK BU3yalTu3UpOBaTh
in vivo ¢ IoMoIIbI0 MarHUTHO-pe3oHaHcHO (MRI) n ¢payopecieHTHOM CIEKTPOCKONNY B OIVDKHEM MH-
dpakpacHoit o6aactu (NIF) Ha aHaToMmumyeckoMm ypoBHe. Kpome Toro, aTu KJIeTKM MOXXHO ObLIO OOHapy-
XUTH ¢ ToMonIbio nMMyHookpamuBanus EGFP u okpamuBanus 6eparHCKO 1a3ypbio. Pa3paboTraHHyio
HaMU TEXHOJIOTHUIO MOKHO pacCMaTpUBaTh KaK HOBBII MHCTPYMEHT ISl U3yYeHUs MOBEeNeHUs TPAHCILIaH-
TUPOBAHHBIX KJIETOK MYJIbTHUMOIATLHBIM CITOCOOOM, YTO BasKHO IMPH OlleHKe 3(h(HeKTUBHOCTH 1 Ge3omac-
HOCTH KJIETOYHOU Tepanuu.

KnoueBble ciioBa: MyJbTUMONAJIbHAS BU3yaau3alivsi, MarHUTHO-pe30HAHCHAsT BU3yanu3aiys, diayopec-
LIEHTHAsl BU3yau3alusi, KJIETOYHas Tepariusi, Mo3r
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MULTIMODAL MAGNETIC RESONANCE AND FLUORESCENCE IMAGING
OF THE INDUCED PLURIPOTENT STEM CELL TRANSPLANTATION
IN THE BRAIN
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The understanding of the engrafted cell behaviors such as the survival, growth and distribution is the prereq-
uisite to optimize cell therapy, and a multimodal imaging at both anatomical and molecular levels is designed
to achieve this goal. We constructed a lentiviral vector carrying genes of ferritin heavy chain 1 (FTH1), near-
infrared fluorescent protein (iRFP) and enhanced green fluorescent protein (egfp), and established the in-
duced pluripotent stem cells (iPSCs) culture stably expressing these three reporter genes. These iPSCs
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showed green and near-infrared fluorescence as well as the iron uptake capacity in vitro. After transplanted
the labeled iPSCs into the rat brain, the engrafted cells could be in vivo imaged using magnetic resonance im-
aging (MRI) and near-infrared fluorescent imaging (NIF) up to 60 days at the anatomical level. Moreover,
these cells could be detected using EGFP immunostaining and Prussian blue stain at the cellular level. The
developed approach provides a novel tool to study behaviors of the transplanted cells in a multimodal way,
which will be valuable for the effectiveness and safety evaluation of cell therapy.

Keywords: multimodal imaging, magnetic resonance imaging, fluorescent imaging, cell therapy, brain
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