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iPS BOLA3

Study of the Pathological Significance of Enlarged Mitochondria in BOLA3
Mutations Using iPSCs.
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Mitochondrial functions are regulated in various ways, one of which is
through the modulation of mitochondrial morphology. By observing fibroblasts derived from
mitochondrial cardiomyopathy, we discovered an abnormal swollen morphology in some mitochondria,
which we named Mito-Ball. We investigated its physiological significance. Mito-Balls were found to
contain high levels of ATP and ROS, with a structure suggesting aggregation of the matrix and
internal mitochondrial components. We also identified methods to reduce the presence of these

§tggctures. Future experiments using mice are anticipated to develop therapies using Mito-Balls as
indicators.
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1. BFZEBRAE S WD 5

(1) 2 r=a RU T, AMIEBIOREZ S BEE o VX —ElREETHDL, ZDI b
a2 RY THEREOFEE L LT ME LRI LA I b ar FUTH AT
A NFET Do ZOVATEARHRET S, I bay RY THERENIEEITIRT T 5729,
S ha RUTHEAFTIZRAEI bay RY THEEHERFICEERERHZR - LTS 2 &
NTHEND, 2 oy RU THEEEREIXT LY A ~—Jk, BERIE, B, Rty £
K OBEBRIEDRIZIZH D EBZZHNTWVDHNR, 2 har RUTHAFI7 A LIFEDOR
BRIEIZOWTITIZ S BRIEATH 2,

(2) WFFE XL, 2 b3 KU TIREMEIAN 7- & LT MITOL (Mitochondrial Ubiquitin
Ligase) 7% DRP1 (dynamin-related protein 1) Oillf#l i U COUMROBEEE 2 HEFF L TV D
Z L EHE L7z (Tokuyama Takeshi et al. iScience vol. 257 104582. 11 Jun. 2022), &+
7o, ZOWFET MITOL O@EPHRBAZFH LTI har R THAFI 7 2 2B SED
LR O LN BT 2 22 RAHL, I ha v R THAF I 7 A0
AR OFSRERERFICTR T35 2 L 2R A LT,

2. WO BAR

BE DI hay B 7 OHEDBEHSRHEF MO I har N TEREELBIE L L 2
AHFLLS I hary R T7To—HPRENTZBREERE DN BlE S, 2z Mito-Ball & 4117
THEZIT T, RO HIIZ, BOLAS 5 A RIER TSI har RYTH A5
JABENI bary FY TLHEOHRERE TCH L L 2T L THD, SbIC,
NI hay RY TRREE 2 EIE & LIZAIBERR DS RN E O MEMRFTT 5, AR,
R by P 7SR E OB, BOLAS DMIED A = X LADFRE, b EHEIPS
IR Lo 2 i ) L 72 i B AR - AIBEBRFS IC KR E RER 1 & 5,

3. WD L

BOLA3 O {n AR ZFFOMINaRES 5 FI CEMICEF RBIROI ha v RUTHAE-
Tot=, Ziun 5410 BOLA3 251255 H L. Mito-Ball OMEE 270 ~7=, WFExtg L LT
TR BRI 2 &), b oM 58 67 iPS M, & 5122 0 iPS Hily
PR L7 DRI B W CHFZE 21T - 72,

(1) BOLAS fEMAE A 4 VT Mito-Ball OPEE % ¥4 L 7-.

(2) iPSC 7 5Ll 245 C, Mito-Ball DAL & 7 L 7=,

(3) Mito-Ball DERLAMZ 5 FFikERE LT,

4. MR

(1) Mito-Ball it D4y & LE -~ THNERIZ KE DO mtDNA & ROS NEHE L TV 5, Mito-Ball
i< MitoTracker Orange |2 & 5 Yo TR < Yo F 5 7= OBIENE S ThH 5, mtDNA DEHE &
Mito-Ball DB # %20~ 2% 7=, TFAM-mClover OiFIFILIZ L 0 M1 mtDNA D7
EEBlE Lo, ZORE. Mito-Ball Ofi5y T TFAM O MDA EDOMOEHZD I k=
VRUTEHARTHECEEL TCND I ERH LN E -7 (Figl), W CHllREEMEIZ D72
% ROS OFFE & Mito-Ball OEE#EZF~7=, ZOfEFR., mtDNA & [F£kIZ Mito-Ball (2
1% &D ROS NEEF > TWBZ ENHLMMER -7z (Figl), 2 HOHFENS, Mito-
Ball Ti&I b2y FU 7 ORNEWHRELE L, ROS BRFTIICED HILTND Z & 2VURm S
e,
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Figure 1. BOLA3 &5 728 BAMEIFMALIC 31T 5 Mito-Ball © mtDNA & ROS D% FH
E% . MitoTracker Orage % VT IN7=I h > KU T, BOLA3 2R O#MEIEHIIE 2
BN I TRZAV T B EE D 58U Mito-Ball 238152 S 415, H1Bt : TFAM-mClover (Z X % mtDNA
& Mito-Ball (MitoTracker Orage) DOAZERIFR, TEB : MitoSOX (2 & %5 X b= F U 7 ROS
& Mito-Ball D47 & B%,

(2) Mito-Ball I 3#7AEFHIfE & DA Aiin CRIZE S5, BOLAS B HORHMHESEMI, 1PS
fe, Z @ iPS flfE > & BT S - D sHiE o 3 HifEiZ 351 C Mito-Ball DTEEK & iR L 7=,
ZDFE R, BRHEIEAIL & DA BV Tk Mito-Ball M2 S =23, iPS MW T
[XBHZEZ Mito-Ball NS N DR FHITBIE S vz o 7=, 2, iPS Ml oMa N
CBWT Fary RUTRBEVHEbRL TV RN LICERLTWS EEZ NS, L
Mo TC, Mito-Ball DIEAIEI 2> RUTORHONRT AL - TH &R END 2 L
AR ST, Fio, DFMIICEWT S Fay RY 7iE L a 2 7 ORFNISHES TE A
(2B 5 753, Mito-Ball DA XIIMimIZ K E W2 WERRY72 A b L AT Ko T
e v OMEHEIZ AR S D Z E BN TFR S,

(3) Mito-Ball ORkIZI by KU 7 ORNBEOHEEIKFT 5, TTICI b R TH
(2 LT STV B A% H 5 Mito-Ball DJER 2K - I &85 & D &2 ¥R L= fE
B, BEOAWEREV Y THZ LIEII L, LavL, 2 b DOEAWIiE Mito-Ball % £f
O DAL A B OBHEEI I T RN e o To, 2D EhD, Mito-Ball KIS Al
HMTHDEEZ LT, AROFEF DS Mito-Ball 1PN EAEE I 2 23 H TV D ATREME R
BN TW5b, £ZC, X hary R TONBEOHEEHERICEZ 7 OPA1 (Optic atrophy
1) OFEBLAIHIT 5 2 & T Mito-Ball JEAAME T -85 2 &2 8152 LTz, £ OfE % siRNA
12X %5 OPA1 OFREIUMHNIC & > T Mito-Ball JEskIXBEZE ICHIH S iz, OPALICL D7V
AT HEE DO#ERF & Mito-Ball OEEIZBIED B 5 Z & DVRIE S L7z,

AAFFENA S, I har R 7 OFBIIERRE & LT Mito-Ball OfFEAMER LTz, £72.
Mito-Ball 28N D FEMEIZ-D 7223 5 AlREME A AL L, & 512 Mito-Ball Z##548E & L7c{b&
MOTRFKIZI LTc, AERIL, I hay RUTLHIELZT TR, T har R 7HRERE
EEED 2 < OFEBOREBIEM-CIERIER IS MT 282 75 L & 70 | TEBRER P 720
TR<MDNEED I b2 B U THREMRIIZ IR E RS Ll s,
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The mitochondrial ubiquitin ligase MITOL is downregulated in myocardial infarction and induces mitophagy via mitochondrial
fission.
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