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(H BY(Purpose)]

Human induced pluripotent stem (RiPS) cells have been used as a cell sowrce [or regenerative therapy and
disease modeling. The purily of hiPS-cardiomyocvtes (hiPS-CMs) has markedly improved with advancemenls in
cell culture and dilferentialion protocols. However, Lhe morphological features and molecular properiies ol
the relatively immature ceils are still unclear, which has hampered their clinical application. The present
study aimed to investigale the exlen{ to which lopographic subsirates aclively infiuence hiPS-CMs.

(F Bk7a & A i (Methods/Results)]
Anisotropic patlerned culture lechmniques (aligned pailerning) have been extensively used (o induce hiPS-CMs
maturation. However, Lheir eff{iciency has been varying among previcus siudies. probably due lo technical
differences, such as palterning materials and/or culiure protocols. Therefore, {irstiy, to conlirm if the
aligned cell arrangement can induce maturation of iPS-CMs, hiPS-CMs were seeded on randomized oriented [iber
substrate (random), anisoiropic aligned Tiber subsirate (align), and [lat non-scaffold substrate ([lal}. Afler
cutturing for one week, the hiPS-CMs on the aligned palterns showed more mature-like properties, including
elongated rod shape, sherter duration of aclion potential, accelerated conduction velocily, and elevaled
cardiac gene expression.
Subsequently, 1o invesligated the memory of iPS-CMs lor the aligned pattern-induced facilitalion of maturily

the cells were harvested from the differenl substrates and were Lhen replaled on the aon-scaffold ([fat) pattern
for an additional week. As a resull, (he improvemenls in morphological and functional properties diminished
however, Lhe hiPS-CMs pre-culiured on the aligned patiern somehow relained the memory of the beneficial effects
from topographic induced maturation and maintained during development even without the [iber mairix
To oblain insights into the underlying molecular palhways/signaling involved in the facililation of hiPS~CM
maturation driven by speciflic lopographic slimuii, we performed RNA~seq on hiPS-CM samples after different
patterns culturing. The RNA-seq dala revealed that several cardiac maturalion markers, such as MYHT and TNNI3,
were signiflicantly upregulaled in the align group, which is consisient with the gPCR results. Upon cross
analysis of the upregulated genes in align group compared {o the [lat or randem group. six genes were [ound
lo be specifically upregwlaled in the aiign patlera (including Fi3A1, XIRPZ, TTC29, PTPRH, TULPI, and
LINC00702). Based on our findings, the aligned topographic cell arrangement may be related to the regulation
of CM maturation via modulation of the cell cycle.

(# #E(Conclusion))
Qur resutis suggested that (he anisotropic fiber subsirate can induce (he formalion of geomeirical
mimic—oriented heart lissue in a shori time. Although the morphologicai and elecirophysiological properties
of hiPS-CMs obtained via facilifaled maturation somehow rely on the existence of an exterior scaffold, the
melecular developmenial features were preserved even in the absence ol external supporl, which might persist
throughoul hiPS-CM development.
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