TEDI RS

54 : 417

N—F vy VIEBEE S5 = a—aXF—% 2L, POLGI Bz TXER%
H & O T F VAT AR R D 1 R

g R e s
SR A

A pUpRY 8¢
i SR

ﬂﬁéz)

g BB ERHEXDPOLGIER % # & O - FRiRMETHIMREFFE (orogressive external ophthalmoplegia:
PEO) O 1 RREWMET 5. EMIE 73mLlE, PEO, BRARE, ZHR=-1-0O/3F—, IF/¥F—, L-DOPA RIC
MWIN—F 2V LERE R A E DT, EREHICHREIT AEEHE & succinate dehydrogenase & TiB% ¢ % cytochrome ¢
oxidase RIBFFIFHNPBRE S h, BIEHREMRIHMREZTERTH o/ EBHDI O KU 7 DNAZERK
E1%Z DNA D POLGT1 ZE p.YI55C (C.2864A>G) & HEHF. IN—F L VU EGEHEZR -1 —ONF—%&H
%9 PEO K% ld, TBIBAYIC POLGT BEfE BB ONETH 3.

(B pRA42 2014;54:417-422)

Key words : 3 b2 > KU 79§, POLG, 75— > VIR

FL oI

I F3 ¥ FY 7 DNA (mtDNA) %1%, mtDNA |Z— K
M AR R - FA R EDORFEEZE L LTV E, Bk
fEFZE B0 X ) kI mtDNA B2 3 b3 > Y 7HkEE
BELELLIEHVDHL VY. MBETERICIYVVES
CENBERE LT, POLGI BIEZFERDVPHASN TS,
POLGI1 %, "—® mtDNA RV 2T —¥TH 5 polymerase y
% 3— F$2%. polymerase y (X POLGI |22 — N &5 filil
7=y &, POLG2I2a— NENET 7k ) =7
=y 5D, mtDNA OB X OMBEICH.OR % E]
R T. BUEE CTIIR 150 T O POLGI Z¥ 3G S
HMd BV IEEVThOBERS Y 9 5% POLGI
ZEII mtDNA DL EREH &7, I hary FYT7HRzE
LaY EEI—ay3TIEI bay B 7RO EELRER
BIETFTHLIEDPHLDPI Ao TELNY, AFTIRIR
FCHUMEERERT 1 EROAREND B 2.

Al bivbiUdFE R FEEEERERERL, —F
V IEMEREE 5= 2 — 1N — & &b T ) RKEEMEREAT IS
MR RREE D 1 R8T, POLGI 8% p.Y955C (c.2864A>G)
ZREERL 7Y, pY955C ARIE, ThETI—1 v sF UL
ELTHIMNITIORRDMENHHDOATHY O Bl
HESLD, REFAOHKRGEHET 5.

FEDI 1

KER 73, Ltk

FER L ARATREE

BEAERE © HLEEPARE (25 %),
O A FHERI (70 %)

FHREE - BB, B, W, WHCREE TS Y. R GE
Bl 2) \FEREED /S — % > v fEMERE & S VIRAGRREE, ARl
FEpEE A A0 L 72 (Fig. D).

BUARIE © 30 A & 0 IREREBY B 2 B L7z, 50 REtH &
DGR THEE S, GEMOTFOSDL X EE L7 55 K
VIR B % Bl 2 20 72, 60 i & ) AR O RO
552 EBITEENEL, BET2 L1k o72. 62wkl
BB TS —F vy Vi E B SN, TIIRFVU—)L
0.75mg & L-DOPA 300 mg CTHERIZLLE L7z, 66 %EL DT
BT AN L, o CKIMAE (300~1,000 TU/)
MO ERRIICZ5EM % L B S iz B Jo-1 FLfkid BEE,
BEMIIBIT SN o7z, L P2y O o512k
I CK I IE Wl % HEFF S 7228, W0 2SR AT
L, ZWiesE B2 SRH Ake L7z

s — 15 B AT L - AR B 25 LAl 2 CORIROAL, HFad
FTAREHEL L. ABRARESA R - EEEA, IR E
HEE, BT, SO EARR, PSS SRS
HY, BFHFLZER - MIER KT H Y. G IEIERAL TR O

BOIIE S R AT (63 /%), AT

*Corresponding author: HUGHR . HIFEAEBER A NEL (T 183-0042

YRR ST A B R P R

2 TR A 2 B Ao 8 S s s B e P R
D LM RS B A SR R A R
(Zf4H 1 20134E 6 H 6 H)

HCECHR I H T B G 2-6-1)



54 : 418

OUDMOO6 T

7 & h

Fig. 1 Pedigrees of our patients.

The proband is indicated by an arrow. Black symbols indicate the
affected members with progressive external ophthalmoplegia (PEO).
Gray symbols indicate the affected members with PEO, parkinsonism
and neuropathy.
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Fig. 2 Histopathological analysis of muscle and nerve specimens from proband patient.

Light microscopy of biopsied muscle specimens shows moderate variation in myofiber size with hematoxylin-eosin staining (A), and

scattered ragged red fibers (RRFs) with modified Gomori trichome staining (arrow, B). Irregular dense succinate dehydrogenase staining

(arrow, C) and a decreased in cytochrome c oxidase activity were observed in some myofibers (D). RRFs were also cytochrome-c-oxidase-

negative. (arrows, D) Electron microscopy of biopsied muscle specimens shows the accumulation of abnormal mitochondria showing

disorganized cristae. (E) Light microscopy of a sural nerve specimen shows a moderate decrease in the number of large-diameter myelinated

fibers with an abnormally thin myelin relative to the axonal caliber with toluidine blue staining (F). Bar = 50 um.
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Fig. 3 Genetic analysis of our patients.
Long-range PCR and Southern blot hybridization assays of total
DNA extracted from biopsied muscle specimens show multiple
mitochondrial DNA deletion.
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Table 1 Clinial symptoms and signs of patients with the p.Y955C mutation in POLGI.

L onset muscle . additional
paper No at examination . - - neuropathy ataxia cataract
PEO/ptosis menopause  parkinsonism ~ Weakness symptoms
Japanese I-1 73F 30s 25 50 + + + + -
our case I-2 69 F 50s 43 NA + + - - -
I-1 67F 30 44 60s + - - - hypoacusia
1I-2 60 F 27 22 <59 limbs + + + presbyacusis
II-3 60 M 35 - 50s + + + + -
Swedish” 114 58 M 25 - 58 + + + + -
FamilyS :
1I-5 64 F 23 primry 59 + + - + mental reterdation
amenorrhoea
I1-8 62 F 21 20s 62 - + + + -
111-6 33M 23 - - + + - - -
1-6 58F 10 NA 46 + - NA + depression,
Finnih® dementia
FamilyL -1 38M 33 - - - - NA - -
V-2 18 M - - NA NA NA NA - NA
I-1 *F NA NA NA NA NA NA NA NA
114 50 M NA - <50 + + NA NA NA
11 74M 30 - 68 face, + NA + -
e proximal
British ;
FamilyC -2 73M 49 . 72 ace: + NA + -
proximal
V-1 *F NA NA NA + NA NA -
V-2 30M 28 _ _ ) exercise " NA B plgpaentary
intolerance retinopathy
Swedish® I-1 *F 40s NA NA NA NA NA + -
FamilyE -2 52F 35 30 - + - - + -
1I-1 55 F 45 52 + NA - - severe depression
. I-1 *F NA NA NA NA NA - - NA
Corcatian”
-1 25 M NA co NA NA NA - - depression
MI-1 2TM NA v NA NA NA - - depression
11-2 ’F 20s 32 - proximal + +s NA exertional dyspnea,
- ? i dysphagia
British® 1I1-2 ?F 20s 35 57 proximal + +s NA 'Y phag
V-2 33F 20s 28 - proximal + +s NA exertlonﬁll dyspnea,
palpitation
dysphagia,
11-6 54 F 24 NA NA generalized - NA + dysphonia,
hearing loss
-4 38 M 28 = NA face, - NA - hearing loss
proximal
Italian”"” -6 32F 30 NA NA - - NA - fatigability
1I-7 28 F 27 NA NA neck - NA - fatigability
11-8 26 M - co NA finger ext - NA - hearing loss
11-9 25F 24 NA NA - - NA - fatigability
111-10 21F NA NA NA - - NA - -
V-2 57F 27 + + + + + + -
o V4 53M 25 - - + + + + depression
Swedish™"™ -
V-5 53F 23 + - + + + + mental reterdation
V-8 51F 21 + + - + + + -
+s = sensory ataxia, NA = not analyzed or data not available, + = present, — = absent. PEO = progressine external ophthalmoplegia.
BRI R % 5 < D 7R R OFFBFT A RE S R n & FIEFUN A & D72 pYIS5C ERIE, T—a v %l L

T 2D D 2 PR R OIS 20 6§ LTAEBOHRER D 509, AFHTIRIBETSHY,
BEIRAEIR 2 & POLG1 225 % 9 7o 3y, SR FEE LR ZOIREIE TS 222 E T, POLGI @ p.Y955C
LIEDNWLEEEZLND. TRER LD, HHRIERIFRLR S N2 9 R %% Table 112F
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Abstract

Familial progressive external opthalmoplegia, parkinsonism
and polyneuropathy associated with POLGI mutation

Masako Mukai”, Keizo Sugaya”, Shiro Matsubara”, Huaying Cai”,
Ichiro Yabe?, Hidenao Sasaki® and Imaharu Nakano"

YDepartment of Neurology, Tokyo Metropolitan Neurological Hospital
“Department of Neurology, Sir Run Run Shaw Hospital, School of Medicine, Zhejiang University
¥Department of Neurology, Hokkaido University Graduate School of Medicine

Multiple mitochondrial DNA (mtDNA) deletions usually occur secondarily to a mutation in one of the enzymes
involved in mtDNA maintenance, such as polymerase y, which is encoded by the nuclear polymerase y1 gene (POLGI)
and POLG2. Patients with multiple mtDNA deletion disorders show clinical heterogeneity of symptoms, in addition to
usually seen progressive external ophthalmoplegia (PEO). We conducted clinical, histological and genetic analyses of two
affected sisters in a family with the autosomal dominant inheritance pattern of PEO. A 73-year-old woman (patient 1)
with congenital hypogonadism and PEO developed L-dopa responsive parkinsonism about the age of 60. Neurological
examination revealed mild proximal muscle weakness and polyneuropathy too. Her 69-year-old sister (patient 2) also
showed PEQ, parkinsonism and polyneuropathy. Histopathological studies of biopsied muscle specimens from patient 1
revealed numerous ragged red fibers as well as fibers with increased succinate dehydrogenase activity and decreased
cytochrome c oxidase activity. Multiple mtDNA deletions were detected, both by Southern blot and long-range PCR
assays of total DNA from the biopsied muscle specimens. A systemic mutational analysis in both sisters revealed a
heterozygous p.Y955C (c.2864A>G) mutation in POLGI. This is the first Japanese family identified with this mutation.
We reviewed cases with this mutation highlighting a wide phenotypic spectrum of this disorder.

(Clin Neurol 2014;54:417-422)
Key words: mitochondrial disease, POLG, parkinsonism




