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Mitochondria stretch their body to the foot processes

Rat kidney
(8-week-old) Imasawa T, Rossignol R. 2013 Int J Biochem Cell Biol (2013;45:2109-18)



(BE/NR-HIE)
Mitochondrial encephalomyopathies preceded by de-Toni-Debreé-

Fanconi syndrome or focal segmental glomerulosclerosis.
Mochizuki H, Joh K, Kawame H, Imadachi A, Nozaki H,

D//h/bal Ohashi T, Usui N, Eto Y, Kanetsuna Y, Aizawa S.
LZEEL58  Clin Nephrol. 1996:46:347-52.

=ALFRMAE D MEFEGHD
BEIrba RY7ER BesIkarRY7ER
BOR BT SR BR{RREIL E (FSGS) EZ TSN TULNASEHI |2
SRaVRY T IREFIDEBEATWNSA[BEELH S

RIR S EITERIKIRFE(E




Kidney tmernational, Vol. 39 (20011}, pp. 1236-124.1

GENETIC DISORDERS-DEVELOPMENT

Clinical and pathologic features of focal segmental
glomerulosclerosis with mitochondrial

tRNALUUUR) oene mutation

Osamu Horra, Chivoko N. INOUE, SHIGEAKI MivABAYASHI, TAKASHI FURUTA,
AKIHIKO TAKEUCHI, and YosHio Tacuma

Department of Nephrology, Sendai Shakathoken Hospital, and Depariment of Pediatrics, Tohoka University School of
Medicine, Sendai; and Department of Public Health, National Defense Medical College, Saitama, Japan

BER TSN E=RERREABHDFSGSES| 74123 L T
M.3243A>GEENFEEZRBREIL-ECA . REEZ4HIZENTHEELT=,
ZDABITIE., BAE. INGE. INZEPRAFRE. L7 F— XAFILZEDHLEMN 1=,

A5(FY) . FSGSHRIZSFa R 7IRIEE A TLV - |
L5t BREICIEBRLERESTHIF VR 7HREH S,

Hotta O, et.al. Kidney Int 2001; 59: 1236-1243




:|~:|>I~“U 7 (Mt) BIEEDHENDEE
EE T LR

1985 _ AN RAEICEEI A U7
1990 Mt MtDNA 7.5Kbp /X & FSGS, iR EEE
1992 Mt MT-TI tRNAle (AUU/C) m.4269 A>G  FSGS

1996 Mt MT-TL1 tRNALeu(UUR) m.3243A>G FSGS. FREMEREE
2001 Mt MT-TF tRN APhe (WUU/C) m.608 A>G FRIBERBERESE

2003 Mt MT-TY tRNATY (UAU/C) m.5843A>G  FSGS

2006 Mt MT-TN tRN AAsN (AAU/C) m.5728 A>G  FSGS

2006 % PDSS?2 CoQ10& 5 FSGS

2007 % RRM2B _ PT

2007 % COQ2 CoQ10& 5 FSGS

2011 % COQ6 CoQ104 K FSGS

2013 1% COQ8B CoQ10& 5 FSGS

2018 Mt MT-ATP6 Complex V subunit m.8993T>G  FSGS, }?éfﬂﬂ’é? EEEE

2019 Mt MT-CO1 Complex IV subunit m.6145G>A  [KlEEERSE

2020 Mt MT-ND5 Complex | subunit mM.13513 G>A %Hﬂ’éiﬁaﬁ%ilia%
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AgC'K4Associated Glomerulopathy Causes ADCK4 (COQ8b) gi I
Adolescence-Onset FSGS %fﬁlﬁﬂ (I::I %1@']4'];{%) - EERBE% E’\J%ﬁ % L \

Emine Korkmaz,* Beata S. Lipska-Zietkiewicz,™ Olivia Boyer,®™ Olivier Gribouval 5!

Cecile Fourra%e,** Mansoureh Tabatabaei,” Sven Schnaidt,™ Safak Gucer,* Fige:n Kaymaz,® + o
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Maecka et al. BMC Nephrology (2020) 21:376
hitps://doiorg/10.1186/s1 2882-020-02040-2 BMC Nephrology

CASE REPORT Open Access

A case report of adult-onset COQ8B
nephropathy presenting focal segmental

i@

Case presentation: A 30-year-old woman

consecutive medical checkups. She had no|
dysfunction. The swollen podocytes were {

glomerulosclerosis with granular swollen
podocytes

Yujiro Maeoka', Toshiki Doi', Masaho Aizawa', Kisho Miyasako', Shuma Hirashio, Yukinari Masuda',
Yoshihito Kishita®, Yasushi Okazaki, Kei Murayama®, Toshiyuki Imasawa”, Shigeo Hara® and Takao Masaki'

ARB

20 mg/kg

10 mg/kg
CoQ10 J

% - 100
= /A% / RE (10mg) .
]
N -~ - > \ B BD i
3] CoOQIOBEEI v MU T7BETI C;
C
L N ~ - 60 2.
1o 10-30mg/kglAE/B THRMEHTWZ S, :
58| | _ o . — . 3
g ERNICL > THRDVHIREERIEDLND Y ¥
x
3¢ 9 10mg/kg THIA L k
o BRI VEFIC10mg/kgT DHEET S (BLR) o O
Fig. 2 Fatient's clinical course, Changes Tn the estimated glomerular TRraficn rate [GRF, green Tnes], seram albuamin TATD, orange Tnes), urirs
protindreatinine ratio (UPCH, blue bars), Co010: cosnaeme 010, ARE: angictensin receptor blocker
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Granular swollen epithelia cells (GSECs)

1. IFAVFY7RETFRY (A3243 6 [CBOHLY) O BROGREEFHR masawa T etal. Ren Fall 2014501451
2 65 : SHOBHESCEALRAE LK ERAE, RAE)
3. B RME LEICREIMVRITOEKR

Kobayashi A, Goto Y, Nagata M, Yamaguchi Y. Am J Surg Pathol 2010;34:262
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CASE REFORT

7501 T= A mitochondrial DNA variant in a patient with
glomerulosclerosis

Toshiyuki Imasawa’, Masashl Tanaka®, Yutaka Yarmaguchl®, Takashi Makazate”, Hiroshl Kitamuia', and
Matenobu Nishimura'

kidney ang Dighetes Canter, Natioral Hosgito! Crganization Jiba-Eost Hospits!, Chiba-ciry, Jiiba, Japen, “Depactoment of Genanics f Langevity
and Heaith, Fokps Metropeitan Institute of Gerantaiogy, Mabosiy, Tokyo, Mpan, “ramaguchl Forhalogy Laboratory, Matstdo, Chiba, Jopan, and
“Department of Cardinlegy, Motisnal Hespital Oraanizaton Chikg Medical Center, Chiba, dapen

MtDNA(M.7501 T>A):tRNASer
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Case Report AJ K[)

CKD Due to a Novel Mitochondrial DNA Mutation: A Case

Report o
Fernando C. Fervenza, Ralitza H. Gavrilova, Samih H. Nasr, Maria V. lrazabal, and Karl A. Nath
\ . ® h » .' AN
" ! . . — ‘ . Complote author and article
information provided before

relerences.

Am J Kidney Ois. 73(2):
273-277 Published cnline
October 8 2018

doi: 10.1053/

Larcd 201 8.06.032

© 2018 by the National
Kidney Foundation, Inc,

MtDNA(M.6145 G>A):MT-CO1
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AJ K D Case Report

Renal Involvement in Neuropathy, Ataxia, Retinitis L)}

wh, i

Pigmentosa (NARP) Syndrome: A Case Report o

Sandrine Lemoine, Marine Panaye, Maud Rabeyrin, Elisabeth Errazuriz-Cerda, Bénédicte Mousson de Camarel,

Philippe Petiot, Laurent Juillard, and Fitsum Guebre-Egziabher
AJKD Vol 71 | Iss 5 | May 2018

Case Report

CKD Due to a Novel Mitochondrial DNA Mutation: A Case
Report

Fermando C. Fervenza, Ralitza H. Gavrifova, Samih H. Nasr, Maria V. lrazabal, and Karl A. Nath

ICLINICAL

Adult onset tubulo-interstitial nephropathy in MT-ND5-related
phenotypes

Hugo Bakis® | Aurélien Trimouille®” | Agathe Vermorel® | Isabelle Redonnet®®’ |
Cyril Goizet*®? | Romain Boulestreau® | Didier Lacombe®®’ | Christian Combe!® |
Marie-Laure Martin-Négrier*®® | Claire Rigothier™®

Clinical Genetics. 2020;97:628-633.
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“ShaYRFYF7EIE" (mitochondrial nephropathy)
mtDNA$ L < [EnDNAZER Z[FE &L L TR O ViERMRIZE TS
FIREESHIC K SEIER ) VERIE (OXPHOS) MEEMNEFTSINREET S

“BiED” BE&E
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g1l I Yy T BIEDRREEEF
Illl@%ﬁﬁilllﬂllll!ﬂﬂlllllﬂﬂ%ﬂﬂﬁﬁ%ﬁﬁﬁl

S har F U 7tRNA 6551 *
RAR 20 (14-32
Toomh FRPIEAEY Ty b 1 (14-32)m
HRK — 35! 4 (2-6)7%
COQ8b 615! 7.5 (6-9)%
%[2’%\ R COQ2/COQ6 35! 1(0-1)7%
MtDNAZ% & X 5k — 33| 39(1-59) 7%

HdE (49 f7)
* 63(7A . m.3243A>G

Imasawa T. et.al. Kidney Int Rep. 2022 in press HZ



m.3243A>G R F 63D D /INEHAFEAE 281 & pk A HAFEE 3561 D B bR
| RERE | BAMRE

BREEE R T 60.7% 85.7%*
cq=1e]l 100% 85.7%
7 7 v 0= —fE(ERt 7.1% 0%
BSHE
SIS 78.6% 80.0%
e PRI 39.3% 68.6%*
y:ikns 28.6% 28.6%
FIEREE 50.0% 25.7%*
TADAFRE 32.1% 11.4%
ERBE (fbiEssatrE) 7.1% 2.9%
65.0% 18.5%* P00

Imasawa T. et.al. Kidney Int Rep. 2022 in press HZ



m.3243A>G R Z F63EH| D /NEHAFETE 2801 & Pk A BAFEAE 355 DFRERER

I - NS

HIRDEIMERERINBILIE (FSGS) 68.4% 32.0%*
EREVIE 0% 20.0%
MEPRIR M BE 10.5% 20.0%
FRAEREESE 5.3% 8.0%
MGA (LEFEWMECES R L) 5.3% 8.0%
TRIEEZWTNRH 10.5% 12.0%

*p <0.05

Imasawa T. et.al. Kidney Int Rep. 2022 in press HZ



m.3243A>G R Z E63EH DT

A P R{E11.0 (5.0-17.0) FDOMEIZ. 50.8% CEREREE (EifroriZi) BIA
AR R {E12.0 (7.0-23.0) FDO/EIC. 25.4% T T

Bieae (eGFR) (ETREIZ. F£M  5.4(2.9-9.2) mL/min/1.73 m?

Imasawa T. et.al. Kidney Int Rep. 2022 in press HZ
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m.3243A>GR Z EREH DIRIBERIC L 2 FFE

BRI EnTE
FRIER{ERE{LIE ERE{LIE A8 PRI 1 BE
(FSGS) 5451 7451
21451
FREAM (%) 14 (8-16) 6 (5-8) 13 (5-18)
BERBELAER (%) 71.4% 20.0% 42.9%
B ET®RE (mL/min/1.73 m2) 8.3(4.7-13.6) 2.9(1.7-45) 3.3(0.02-16.4)

FR(E (491

Imasawa T. et.al. Kidney Int Rep. 2022 in press HZ
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Imasawa T et.al. Diagn Pathol
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NEEDREH S REBDHEI5HE, BT, 24EBEERTFSESE LW, RASIHEE
F'a-ﬁil ZS%EH%I-#ERY%J’"__ (RERE)] 875 85  #EEREMEEIE CHEER

REREFERZAV-EBREEIE EF

m.3243 A>G heteroplasmy=<

R IE 24.2/24. 4
1M i& 32.6/35.6
PR 85.4/82.9




“ShaYFRFYF7EBE" (mitochondrial nephropathy)
(B Z#ER9 SHE®D)
FEIRSEIZ 85 [+ 5 OXPHOSE D BEE ICHEWRET S EGHEE

R -
B OHEBICH LV TOXPHOSHEEFEEF LS TWSDh %
ESFATEZDN ?

“SFaVRY TR =IRSEHEREE (Mitochondrial Respiratory Chain Disorder: MRCD)
=L #)') BE4E (OXPHOS) f8
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60 HE165E TeGFR7 (3FEHT)
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