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Oculopharyngodistal myopathy caused by CGG repeat expansion in 5"untranslated
region of LRP12 gene: four cases report
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[Abstract] Objective To report the clinical and pathological features of 4 patients with
oculopharyngodistal myopathy type 1 (OPDM1) caused by CGG repeat expansion in the 5'untranslated
region (5'UTR) of LRPI2 gene. Methods and Results This study included 4 patients with OPDM1 who
were admitted to Peking University First Hospital from January 2008 to August 2023. All 4 patients
presented with weakness of eyes closed, dysarthria, dysphagia, facial muscle weakness and muscle weakness
mainly involving distal muscles. None of 4 patients had restricted eye movements. Two of the patients had
ptosis (Case 1 and Case 2). Serum creatine kinase (CK) levels were mildly to moderately elevated (190-
1211 U/L) in 4 patients. Three patients (Case 1, Case 2 and Case 3) underwent lower extremity muscle MRI
which showed varying degrees of fatty infiltration, with the soleus and tibialis anterior muscles being worst
affected. Skeletal muscle biopsies in all 4 patients showed rimmed vacuoles with muscular dystrophy-like
pathological changes. Immunofluorescence staining revealed p62 - positive and ubiquitin - positive
intranuclear inclusions in all 4 patients. Genetic testing revealed that all 4 patients carried CGG repeat
expansion in the 5'UTR of the LRP12 gene. Conclusions Most OPDM1 patients start with weakness in
the distal extremities of both limbs and dysarthria. The involvement of muscles in the lower extremities is
asymmetrical, and the involvement of tissues and organs other than muscles is not obvious. The remaining
clinical phenotype and pathological features are consistent with other subtypes of OPDM.
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Figure 2 Muscle MRI findings of OPDM1 Muscle MRI of OPDM1 patients showed fatty infiltration of lower limb muscles, with
the distal muscles more severely affected than the proximal muscles. Axial T,-FLAIR of both lower limbs of Case 1 and Case 2
showed different degrees of fatty replacement in thigh and calf muscles. In thigh lateralis, intermedius, biceps femoris longhead,
semimembranus and adductor maximus, while the rectus femoris, gracilis and semitendinosus were relatively preserved. The soleus,
gastrocnemius and anterior tibialis muscles of the lower leg were severely affected by fatty replacement, while the posterior tibialis
muscles were relatively preserved. Axial T,-FLAIR in both lower extremities of Case 3 showed light to moderate fatty replacement
in the vastus intermedius, tibialis anterior, and extensor digital longus, as well as in the left soleus and right peroneus longus.
Axial T,-FLAIR of both thigh of Case 1 (Panel 2a). Axial T,-FLAIR of both calf of Case 1 (Panel 2b). Axial T,-FLAIR of both
thigh of Case 2 (Panel 2¢). Axial T,-FLAIR of both calf of Case 2 (Panel 2d). Axial T,-FLAIR of both thigh of Case 3 (Panel 2e).
Axial T,-FLAIR of both calf of Case 3 (Panel 2f).
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Median power magnified The muscle tissue of Case 1 showed the
formation of rimmed vacuoles in the angular atrophy muscle fibers (arrow indicates, Panel 3a). HE staining The muscle tissue of Case
I showed the formation of rimmed vacuoles in the angular atrophy muscle fibers (arrow indicates, Panel 3b). MGT staining The
muscle tissue of Case 2 was reconstructed by hyperplasia of connective tissue, presenting end-stage pathological changes (Panel 3c).
HE staining The muscle tissue of Case 2 was reconstructed by hyperplasia of connective tissue, presenting end-stage pathological
changes (Panel 3d). MGT staining The muscle tissue of Case 3 showed the formation of rimmed vacuoles in the angular atrophy
muscle fibers (arrow indicates, Panel 3e). HE staining The muscle tissue of Case 3 showed the formation of rimmed vacuoles in the
angular atrophy muscle fibers (arrow indicates, Panel 3f). MGT staining The muscle tissue of Case 3 showed no COX-negative muscle
fibers (Panel 3g). COX staining The muscle tissue of Case 3 showed the group distribution scale of type I and type Il muscle fibers
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fluorescence indiate) positive intranuclear inclusion bodies formation in muscle samples of 4 OPDM1 patients (arrows indicate).
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Figure 4 Immunofluorescence results of patients with LRP12 gene mutation. p62 (red fluorescence indiate) and ubiquitin (green
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Figure 5 Compared with normal control, RP-PCR analysis in the 5'UTR of LRP12 gene showed a "saw-tooth tail" pattern of

the repeat exapnsion more than 200 bp in OPDM1 patients.

WE IS B g, JF T Q10 100 mg/IK (2 7K /d)
FR, ARATREDS -

Bla BPE,57% . WEEAESFER T
J164E 4y, T 2008 4F 11 Hati2 ., & T 84EHT
(2000 4F 8 A ) Jo W & if5 A ih B & 1 AN 5 6 4R T
(2002 4F 10 H ) H 5 P4 B JE A1 9 sk e i, 3k
- AT AE BRI R R R FR R T, TR
J1, A K K R B2 5 2 AR R (2006 4 5 H )
IR W0 R D PR o UL ZE A . AN B B LA 2T A
(HEBOLASTE ) 208 e L UR P w2 e Ao 28 VR JUL2F 4
45, LEF 4 P9 AT UL HE 1 23 90 R0 AT B B A AT 2T 4t
7 O L 0O T LT 4R N R R S 4 2 O
% B R DRUBURL IS 22 A B LER HE A8 1 o L2 3 vy Y
LA T BE LKL AR S, A 45 TR A MR T AR
AN R DY T g e R R % B R Bk i2 . BEAE
g NS TR, SRR R WS BC , B AR fE R
FWERL O T T2 LB o BB LUORRS M AT, i
R BEIR AT, R/MEEH R E AT KBET]
B URAR K 2 ARV A B AR 7R 5 SR

HM R GE 29 3 mm, HEA 4 ] HR 3 78 43 5 XU Bell 31
S, S B Ty, W WSS AR BRI b AR 22 5 U
B WL B BT L2 4, SO T 2, 8L i i L)
49 i 3G, BUT BOE  IL T 4 9, R AR A
49, B JE LT 2 9% 5 DU RSCHE R B 98 TE S 5 DU B F
SF X R U 5 BN S BEAE B M . S 06 AR A . O
JULHR B i 190 U/L, i 5 ri Az SRR I < 1A UL ri 1 222
WUTE 401 % o A2 ik — Sk WLAL 2336 A - HE 42 L
LR Yl N AT DL R R I s PR LA A AR AR S K
N4k 2 20 230G 2, A o A 3R % P B A IR 3 4 L AT
VN R R T I S 3 A NS B A
G we e e @ n] UL LEF 4E i N p62 A ME R A Az &R
H B M AR T 0 A A (1] 4) o S5 B A < 2008 4F
11 A Fl 2 ml 50 A i - 42 HC DNA fR 47 T bt K2
B — BE B Al 22 N BHAR AS 2 45 52020 4F 12 H R
RP-PCR 17 ¢ 5 Pk 2 DR I, 245 21 B, 8 4
LRPI2 3£ X 5" UTR [X. CGG 5% # & ¥ # 2 5 (K
5), #1128 OPDM1 AL, g B 35 38 iz 3, Of 7 fi il
Q10 100 mg/IX (2 /d) IR, HETE 2LV o



- 804 - e[ AR R 2R T 2 2023 4F 9 H £ 23 45 9 W

Chin J Contemp Neurol Neurosurg, September 2023, Vol. 23, No. 9

W’

OPDM1 A F 2019 4t H A 24 3% | W iE ',
184 1 A WL R SCSCHRR B A DGR TE . ARG 4 1 p
OPDM 1 AL {51 35 T vy 5 45 0 &0, K i 4R 6 O 26 ~
36 %, F17(28.19 + 10.64) % 5 LAz v Ji 4 TG 7 A1
e F8 A AR T & TR A o B PR 0 s L T LR
J3, LA A1 UL T UL P JIL DA R S A S o B 30 i 2
S FAE W1 BRSNS, 5 H A OPDM1 AL AR i
PR 22 AL, 5 B L MIRT A 7% e 3 JUL PA) s A
6 515 i L4 23305 A T D 48 i 2 30, 9% 5 AR R g o
UL B Y I DK 5 20 25 B A KR AE 5 3k PR DU R
4 ) BB M AFAE LRPI2 32 CGG St A ¥ 1 78
5, 8012 OPDM1 A,

AL A YR e AR R R R AL HH AR R R
A BA B BF 5% 3545 OPDM 1 R HR 3% S 42 4 W 3845 1 IE
- (D) IZIHFFE ML OPDM T BUBASIA 11 D% &
hESZZREAREREA LK (21 HH A
OPDM1 &I f # AC 3E 1 LRP12 35 [H 43 B 47 78 336
364 K CCG AP 1 (H LI RAER "', FMLCGO
G PR S B TS RE IR i #5447 2, i [ OPDM2 B A
OPDM3 AU iR & it A7 g3 " 5 4, 78 OPDM4 #Y
I — 5 R TR UE B R AN SR B AR R R H
RILPLI ¥R A7 7E 86 IR CGG A ¥ 3 | & W H i
FIEH AR (<16 ) 5B #E (139~ 197 ) Z [ ",
$E 8 i OPDM 1 &Y ] G 55 H: Ath R M 22 i 52 UL
T R 4 b s AL B AR 2, AR UL e TE
(B 1) ACBETE I BE A 90 0iE LRP 12 K& F H 52 8,
& oK i 7 K W RE U OF 98 A £ FE AR LSS IE Hh [
OPDM 1 2 8 2 A st A 15 =

A R B DUBUT I i LG ) AN i B
5w &R, 5 B AR REAEHGE /) OPDM 1 B A8 35 1i
IRFBRAIBE A 22 5, 5 & LU TC ) fl G R B &
SN UL (37%) , UK ¥ B f 2 E B A (11%) 7,
A BE 5 AW I BB D A G Rk — R
FEA AT Z 561, LA P E 5 H A OPDM 1 A
BEEEIERZ 225 AN, ARLLHT 3 4] B & MRI
Yy 88 7R BT LA A2 SR8 B AR ik, G s A ik iz L
J W AR 3 AN ), 2R DL 4 0 WL F b [= oPD M2 B A
H A< OPDM3 R 35 11 AL 4 i) g8 35 IR 80 4
E RIS P B T T 2 IR AR LRR S S5
AR T BB e FLAR B 5 Bl 2, IR IR AR 22 B
SAE ] WL F 4y B OPDM2 B R T R R

) 5& 7Y CGG 5 51 &2 4 4 78 5 BT B0 IR % 3L 2
A —3M, CCG FH HEE Y 1AL 5 vl fEE o 28l
HILA A T 1R M 2 v 8 L5 % 7 289 19 UL 2F 4 28, I
7 51 6 A AR RS AR, AL o] B 5 & 2 CGG %
Y AR S0 AR BTG5 R 3z s A AL
97 I R 22 R 0F OR LA R S0, DL RS R 3R A R A
HE IS i AL DA 32 3R Oh 2B 9 R G g E AR IR T L T
A A 28 LR o, e 1 R O o (1) MR A B LA R A
K (OPMD) : 5 HR A 322 3ty 289 L35 5L 7 AH 8L A9 I IR &
AU PR L R A DA HR UL T AL A e AL R R A AL g
i AR TR, H I S B R AR IR B, LTE T B e
tE BT Y R v B0 FE R D PABPNT P GCN
SEEEY AR I I 5 R I G v A L Y
RO A (2) 3 i YL e A A U L I R 3R
T 5t 2 1 HE JR () XU JTE T AR e Sk LA 32 R R
fief UL IR UL L 0 e AL BT AL A2 SR, R DA T R
GNE FE AR 5wl g S 51 17 (3) 2o {49 Jor 5tk A7
P HR AD JULRE S < A 5G9 A0 455 18 4 3#E A7 1 IR AR JULRR
IR Kearns-Sayre ZEAAAE (KSS) 45 I A 2 31 M R 4
1IN A N N (E i o L R N T
JC JVRE MR, MGT Y (0, 71 3% 3A B2 Mt & i (SDH ) e (4, 5y
) AT DR R 21 £ HE R R TR AT 4E, COX B A mT UL
COX FIPEWLER 2 , it o FL 41 8006 B2 AR

AL 4 1) BB R R LA U5 A 35 2% B LT 4
P8 300 23 3 RA% PR B AT G, 5 B A SR i 1Y
HoAt 7 78— 3 B S KA OPDM B R 3% T Bz
Ui JIL PR 52 BR3¢ 30 i P ., 9 0 0 309 LA /D BRI i AL
Z B F WG L H LR E B WL sk | i
F LS00 Sk IR i 5 LR G O B, R TR 22 SR i A
B2 B B I E TR /INBR UL R A I Ak 7K O 22 i
JIESSIS VN BN E IR SR gy ] -2
7 BE WL I 3 UL 2F B TLAR G R B8, OPDM T 78 B
i A RS FRPE LA 32 R4, bb -5 Hp ] IR R G v
UL H Al 8 DL K H AR OPDM 1 24 5 OPDM3 % iy
WLZ% B0 1 LA A2 BRASECH AL, B X P A2 R A
30 £F A T AR I 3 vt 75 LG 45 S AR

R SRR 3 A s MR P S v 750 UL 9 % I 4 1Y)
I PR 5 75 1 21 25 P ok A8 S A AH AL, (AR AE A —
25 (1) KRB OPDMA Y 5 3% K 8 11t By
I AL 1G , K 22 T R0 5 10 4F A4 28 B B 5 1 DY e
WU 32 Z2RE IR 5 E H: Al 3 b S AL RUF BTG 1 7 5 72
R RN AW gE ) 1. Bk A, NOTCH2NLC 3£ 5 CGG
SEERYVMERTUSRB L REZ R, ik



e A 28 M 2 7 2023 4E 9 45 23 4545 9 ]

Chin J Contemp Neurol Neurosurg

, September 2023, Vol. 23, No. 9 . 805

R AR S0 H AR OPDM3 B R 35 4 77 78 th AR 22 &R
B8 S H WG BT A T A B/ i 2k A
S5 1) E OPDM3 AL AR 3 3k 6 MR [ A 0 5% 5
0 B A T A S R H AR B DG I R F 5
OPDM 1 %4 F8 35 I o WL 28 31| il p 22 R e i R Je 5
AR AN 1Y Sk 3B MRT RS ™ 5 OPDM3 B AH b,
OPDM 1 B! 1] i 2 08 HAT - B LR S5 1k R B A S 7Y
(2)HL e A2 . H A — 3T OPDM 1 54 £ 35 7 K iF
SN, p62 F W R B M 0 A% AL AR T AR TE
T v R R JE B b 2R R G 2 AL 40 YRR CGG =%
TR SR A YT B AR R AR A AH B AL S Bk
A% N A R AT B, L3 2 — IR B R LR S
9o L AR T AR A AAE 2 (51 OPDMT 7R i 35 v R 22 3]
it 2 U R UL I o A B T
OPDM1 %Y JB & A/ LA 48 Rt 7 ﬁ‘:ﬁ%i&*ﬁ
WFFE o BEAh X b 50 R 2 5 — s B 51 4 B A 3z vy 75
WK K & 43 B & 8L, OPDM1 B 7E 4% 35 B o A
3.84% (2 NAAHE OPDM1 B 58 /51 /> B 0 37 7 751
WU &R ), 2 EE R A 32 o 2 WL & A R I
R, 52 A, HZ8 OPDM 1 # 7E 5L R B ff 119
M AR 32 i 280 L 5% 2R v o B R ik 78 9% (65/83) M T
rh [ & A2 #R B  19 OPDM2 #4 (37.3%,19/51) 16 H 4%
LN 3.61% (7/194) ' Jm =z, H A B #F 55 K& 8
OPDM 1 7 £ 35 e 52— A o (1 SRR AU S R
?%/%EPEJ%HHZKHEHIZI@%&UHR%HMA%%%KE
il 55 AH 21 ik PR 119 B8 56 5 0N AT 6
AW B AR A P E 441 LRP12 2 5° UTR X
CCCHHELAY HAS FHM OPDML K H], I 3
B PR AR AR 2 R UL v AL L R e JUL G g R DA
WL L B W32 8ok 32 0 v ILTE g, DA S i i 28
WP Lo i PR X T A7 A b 3 RE AR 9 28 3 LA
A, LIS a2 W,
EACE

Z £ x W

Kawasaki K.
Rinsho

[1] Satoyoshi E, Kinoshita M, Suzuki Y,
Oculopharyngodistal myopathy: study of 4 families [J].
Shinkeigaku, 1977, 17:17-24.

[2] Durmus H, Laval SH, Deymeer F, Parman Y, Kiyan E,
Gokyigiti M, Ertekin C, Ercan I, Solakoglu S, Karcagi V, Straub
V, Bushby K, Lochmiiller H, Serdaroglu - Oflazer P.
Oculopharyngodistal myopathy is a distinct entity: clinical and
genetic features of 47 patients[J]. Neurology, 2011, 76:227-235.

[3] Zhao J, Liu J, Xiao J, Du J, Que C, Shi X, Liang W, Sun W,
Zhang W, Lv H, Yuan Y, Wang Z. Clinical and muscle imaging

mainland chinese patients with

findings in 14

[8]

[11]

[13]

[14]

oculopharyngodistal myopathy [J]. PLoS One, 2015, 10:
e0128629.

Yu J, Deng J, Wang Z. Oculopharyngodistal myopathy[J]. Curr
Opin Neurol, 2022, 35:637-644.

Jaspar HH, Bastiaensen LA, ter Laak HJ, Joosten EM, Horstink
MW, Stadhouders AM. Oculopharyngodistal myopathy with early
onset and neurogenic features[J]. Clin Neurol Neurosurg, 1977,
80:272-282.

Minami N, lkezoe K, Kuroda H, Nakabayashi H, Satoyoshi E,
Nonaka 1.
heterogeneous and most cases are distinct from oculopharyngeal
muscular dystrophy[ J]. Neuromuscul Disord, 2001, 11:699-702.
Uchino M, Chateau D, Tomé FM.

oculopharyngodistal myopathy in light

Oculopharyngodistal  myopathy is genetically

Autosomal
of distal
myopathy with rimmed vacuoles and oculopharyngeal muscular
dystrophy[J]. Neuromuscul Disord, 1998, 8:119-125.

Ishiura H, Shibata S, Yoshimura J, Suzuki Y, Qu W, Doi K,
Almansour MA, Kikuchi JK, Taira M, Mitsui J, Takahashi Y,
Ichikawa Y, Mano T, Iwata A, Harigaya Y, Matsukawa MK,
Matsukawa T, Tanaka M, Shirota Y, Ohtomo R, Kowa H, Date
H, Mitsue A, Hatsuta H, Morimoto S, Murayama S, Shiio Y,
Saito Y, Mitsutake A, Kawai M, Sasaki T, Sugiyama Y, Hamada
M, Ohtomo G, Terao Y, Nakazato Y, Takeda A, Sakiyama Y,
Umeda - Kameyama Y, Shinmi J, Ogata K, Kohno Y, Lim SY,
Tan AH, Shimizu J, Goto J, Nishino I, Toda T, Morishita S,
S. Noncoding CGG expansions in

intranuclear inclusion disease,

Uyama E,

recessive

Tsuji repeat neuronal
oculopharyngodistal myopathy
and an overlapping disease[J]. Nat Genet, 2019, 51:1222-1232.
XiJ, Wang X, Yue D, Dou T, Wu Q, Lu J, Liu Y, Yu W, Qiao
K, Lin J, Luo S, Li J, Du A, Dong J, Chen Y, Luo L, Yang J,
Niu Z, Liang Z, Zhao C, Lu J, Zhu W, Zhou Y. 5" UTR CGG
repeat GIPC1 is associated with
oculopharyngodistal myopathy[J]. Brain, 2021, 144:601-614.
Deng J, Yu J, Li P, Luan X, Cao L, Zhao J, Yu M, Zhang W,
Lv H, Xie Z, Meng L, Zheng Y, Zhao Y, Gang Q, Wang Q, Liu
J, Zhu M, Guo X, Su Y, Liang Y, Liang F, Hayashi T, Maeda
MH, Sato T, Ura S, Oya Y, Ogasawara M, lida A, Nishino I,
Zhou C, Yan C, Yuan Y, Hong D, Wang Z. Expansion of GGC
repeat in  GIPCl is oculopharyngodistal
myopathy[J]. Am J Hum Genet, 2020, 106:793-804.

Ogasawara M, Ozaki A, Oya Y,
Konishi H, Nakamura A, Abe R, Takai H, Hanajima R, Doi H,
Tanaka F, Nakamura H, Nonaka I, Wang Z, Hayashi S,
Noguchi S, Nishino I. CGG expansion in NOTCH2NLC is
associated with oculopharyngodistal myopathy with neurological
manifestations[ J . Acta Neuropathol Commun, 2020, 8:204.

Yu J, Deng J, Guo X, Shan J, Luan X, Cao L, Zhao J, Yu M,
Zhang W, Lv H, Xie Z, Meng L, Zheng Y, Zhao Y, Gang Q,
Wang Q, Liu J, Zhu M, Zhou B, Li P, Liu Y, Wang Y, Yan C,
Hong D, Yuan Y, Wang Z. The GGC repeat expansion in
NOTCH2NLC is associated with oculopharyngodistal myopathy
type 3[J]. Brain, 2021, 144:1819-1832.

Yu J, Shan J, Yu M, Di L, Xie Z, Zhang W, Lv H, Meng L,
Zheng Y, Zhao Y, Gang Q, Guo X, Wang Y, Xi J, Zhu W, Da
Y, Hong D, Yuan Y, Yan C, Wang Z, Deng J. The CGG repeat
expansion in RILPL1 is associated with oculopharyngodistal
myopathy type 4[J]. Am ] Hum Genet, 2022, 109:533-541.
Zeng YH, Yang K, Du GQ, Chen YK, Cao CY, Qiu YS, He J,
Lv HD, Qu QQ, Chen JN, Xu GR, Chen L, Zheng FZ, Zhao M,
Lin MT, Chen WJ, Hu J, Wang ZQ, Wang N. GGC repeat
expansion of RILPLI
myopathy[ J]. Ann Neurol, 2022, 92:512-526.

Kumutpongpanich T, Ogasawara M, Ozaki A, Ishiura H, Tsuji

expansion in

associated  with

lida A, Kumutpongpanich T,

is associated with oculopharyngodistal



806 - o [ AR 8 5800 A% 75 2023 4 9 JT 57 23 45 9 0]

Chin J Contemp Neurol Neurosurg, September 2023, Vol. 23, No. 9

S, Minami N, Hayashi S, Noguchi S, lida A, Nishino [;

OPDM_LRP12 Study Group; Mori- Yoshimura M, Oya Y, Ono

K, Shimizu T, Kawata A, Shimohama S, Toyooka K, Endo K,

Toru S, Sasaki O, Isahaya K, Takahashi MP, lwasa K, Kira JI,

Yamamoto T, Kawamoto M, Hamano T, Sugie K, Eura N, Shiota

T, Koide M, Sekiya K, Kishi H, Hideyama T, Kawai S,

Yanagimoto S, Sato H, Arahata H, Murayama S, Saito K, Hara

H, Kanda T, Yaguchi H, Imai N, Kawagashira Y, Sanada M,

Obara K, Kaido M, Furuta M, Kurashige T, Hara W, Kuzume

D, Yamamoto M, Tsugawa J, Kishida H, Ishizuka N, Morimoto

K, Tsuji Y, Tsuneyama A, Matsuno A, Sasaki R, Tamakoshi D,

Abe E, Yamada S, Uzawa A. Clinicopathologic features of

LRP12 CGG repeat
expansions compared with other oculopharyngodistal myopathy
subtypes[ J]. JAMA Neurol, 2021, 78:853-863.

[16] Richard P, Trollet C, Stojkovic T, de Becdelievre A, Perie S,
Pouget J, Eymard B; Neurologists of French Neuromuscular
Reference Centers CORNEMUS and FILNEMUS. Correlation

PABPN1

oculopharyngeal muscular dystrophy [J]. Neurology, 2017, 88:

oculopharyngodistal myopathy  with

between genotype and  disease  severity in

359-365.

[17] Lv XQ, Xu L, Lin PF, Yan CZ. Clinical, genetic, and
pathological characterization of GNE myopathy in China [J].
Neurol Sci, 2022, 43:4483-4491.

[18] Orsucci D, Caldarazzo lenco E, Rossi A, Siciliano G, Mancuso
M. Mitochondrial syndromes revisited[ J]. J Clin Med, 2021, 10:
1249.

[19] Liufu T, Zheng Y, Yu J, Yuan Y, Wang Z, Deng J, Hong D.
The polyG diseases: a new disease entity[J]. Acta Neuropathol
Commun, 2022, 10:79.

[20] Saito R, Shimizu H, Miura T, Hara N, Mezaki N, Higuchi Y,
Miyashita A, Kawachi I, Sanpei K, Honma Y, Onodera O,
Ikeuchi T, Kakita A. Oculopharyngodistal myopathy with
coexisting histology of systemic neuronal intranuclear inclusion
disease: clinicopathologic features of an autopsied patient
harboring CGG  repeat expansions in LRP12 [J]. Acta
Neuropathol Commun, 2020, 8:75.

(e H 93 :2023-07-25)
(A i 2 r)

3 S 3 R & 1A R E (—)

I IR AT I
ALK v B R RN IR AT (A

N-terminal pro-B-type natriuretic peptide( NT-proBNP)
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IR A TS 7 ) AR UL S

oculopharyngeal myopathy with leukoencephalopathy

(OPML)

carcinoembryonic antigen(CEA)

intraplaque hemorrhage (IPH)

W AMI TG AR K2 BT dorsolateral prefrontal cortex(DLPFC)
W& iR 5 & i alanine aminotranferase(ALT)

T2 Bk tRNA A A% il
A XF R B RS A R
EEMZHE  repetitive nerve stimulation(RNS)
oS B A R N

repeat-primed polymerase chain reaction(RP-PCR)
WHIZ B 2 JFi primary motor cortex(M1)
P R B OMR

gonadotropin-releasing hormone(GnRH)

AN EA-1

monocyte chemoattractant protein-1(MCP-1)
HHEM 3  proteinase 3(PR3)
165 JBE M 2 1 52 1
SR T A

forced expiratory volume in one second(FEV,)
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ok L 461 A
2 Ik L 573 T
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alanyl tRNA synthetase(PL-12)
asymmetric dimethylarginine(ADMA )

low-density lipoprotein receptor(LDLR)

next-generation sequencing(NGS)
artery oxygen saturation(Sa0,)
arterial partial pressure of oxygen(PaO,)

short tandem repeat(STR)
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Z R R I R
multiplex ligation-dependent probe amplification( MLPA )

Z S HEIRE  polysomnography(PSG)
Z A5 %4 multiple system atrophy(MSA)
Z2RH2IF B multi-disciplinary team(MDT)
22 Kb ARAT V58 8 e v o Sl
multifocal acquired demyelinating sensory and motor
neuropathy(MADSAM)

ZAEPEIZ S 40 multifocal motor neuropathy(MMN)
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AL/ . partial pressure of carbon dioxide(PaCO,)
5 4EfPEIX. 5'untranslated region(5'UTR)
MEEWLZE 45 E  Charcot-Marie-Tooth disease( CMT)
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BEEHME TN helper T cell(Th)
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compound muscle action potential(CMAP)

SR X T2 5 ik
complex regional pain syndrome( CRPS)

B HE R L lipid-rich necrotic core(LRNC)
MK Gomori = {4  modified Gomori trichrome(MGT)

transient ischemic attack (TIA)

frontotemporal dementia( FTD)

supplementary motor area( SMA )
complex repetitive discharge(CRD)

compound action potential(CAP)



