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Decoding molecular orchestration of dopaminergic
neuronal cell death by a combination of physiological
experiments and computational modelling
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We found a novel and unidentified Ca?* influx pathway of mouse brain mitochondria, which was distinct from
Ca’?" transport systems of cardiac mitochondria. That may contribute to mitochondrial Ca** overload or
neurodegeneration under the pathological conditions. In the present study, we revealed unique biophysical
properties of the novel mitochondrial Ca** transporter. In addition, we constructed a mathematical model of
dopaminergic neuron which simultaneously calculates firing, cytosolic Ca** dynamics, and mitochondrial functions.
The final goal of this study is to clarify the mechanisms underlying neurodegenerative disease and the contribution

of this novel transporter to it.
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1.2.1 * Y AP OHBELZ-I ba v FY T
BUI2HBI Fa v FY 7 Ca?rikkok
Yt B
IYARBLOLH P OHBELZZI Py YT
12 Ca® " &2 Mk HE 8 3 Fluo-8, AM 2 L. <)
FE— K7L —h1Y—%— (EnSpire, PerkinElmer)
AHWCTI Fay FYTHCa A EHENET 5 S
LT, I havy Ry T Ca* BRI LAz, A
T, Ca¥T i3I Fa ¥ Y 7 OFWIEER
ZMALT, C¥ =K - MCU %A LTI}
a2 FY) 7THIZH AT A, antimycin A B X O
oligomycin DA E Y I a3 ¥ N 7 % Bisri
SREMTIE MBI OLH T IZBWTD
PV FYTADCaPTIRAIKITIFHEI L2, L
PLWASHEEL72I ha >y K7 Tld, Na' A
4/ 7+ 7 monensin x HWTHOHMNLOHI
Y FUT7HIZNa 2B 5L, Ca Rz D
I PV RYTHCET IR L, D
Na ™ #&AEE Ca? P B Y JAAR I X, BEFF D Ca ™ i
EARDORHER] (CGP-37157, ruthenium red 7 &)
DB EZ T o205 K free 5 TILEIFH
Kl7zo —H LHPSHBELZI Fa > FY T
Tl Na™f&AerE Ca® L) AATEEIZIZ L A L
oMotz LEOKRENL, MTIE256L
FHIra Y FY 7 Ca iikid, NatB X o
KM Thr e vfoh e oz, BlE, C
DOWE%Z S LI, B RO BRI DR E %
DTV 5,
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(Takeuchi and Matsuoka, Int J Mol Sci, 2022) .
Oster 512 X % flii it a € 7V (Oster et
al., Frontiers in Computational Neuroscience, 2015)
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RS L, N— R MIROBR IR EUTHED
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IR I Pay FY 7 Ca #ik s AT A5
TR . o S 72 B %> Ca®  METHFIC & D & 9
ZHEGT ., YIalb—Yva VN E#ED D,
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