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Fig. 1 Pedigree of the patient.

[, male; O, female; /, deceased; B, affected individual; [6], six
elder brothers; (3, three elder sisters; 1, proband; I-5~10 and

[-11~13, The birth order of elder siblings is unknown.
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Fig. 2 Cranial MRI.
At X, frontal and temporal lobe had atrophied. At X + 2, cerebral atrophy progressed and ventricles were enlarged. At X + 7, the brain stem,

cerebellar peduncle, cerebellum and cerebrum significantly showed diffuse atrophy. Throughout the study, no high intensity findings were

observed in the cerebral cortex on diffusion-weighted image (DWI). X year: admission; X + 2 year: status of akinetic mutism; X + 7: lasted
year; FLAIR: fluid-attenuated inversion-recovery. A-C: DWI, D-H: FLAIR. TR/TE: A. 8,000 ms/130 ms, B. 3107 ms/87 ms/b 1,000 sec/mm2,
C. 3,515 ms/87 ms/b 1,000 sec/mm2, D. 8,000 ms/120 ms, E. 1,000 ms/120 ms, F-H. 8,000 ms/120 ms.
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= 3> oA vl == 4H F. = e ° 2 SN -
FOFELTHOIZBIRVKRED T FREEZ15/. ZOH RKBNLZ D) ¥— MEEIC 4 M OiF A (R1-R2-R2a-R3-R3g-
codon 1 51 91 253
Normal | |R1|R2 R2|R3|R4| |
A
Our case | | R1 |R2 R2a| R3 |R3g| R2 | R2 | R3 | R4 | |
CCT CAG GGC GGT GGT GGC TGG GGG CAG R1
Pro Gln Gly Gly Gly Gly Trp Gly Gln
CCT CAT GGT GGT GGC TGG GGG CAG R2
Pro His Gly Gly Gly Trp Gly Gln
CCT CAT GGT GGT GGC TGG GGA CAG R2a
Pro His Gly Gly Gly Trp Gly Gln
cce CAT GGT GGT GGC TGG GGA CAG R3
Pro His Gly Gly Gly Trp Gly Gln
B ccce CAT GGT GGT GGC TGG GGG CAG R3g
Pro His Gly Gly Gly Trp Gly Gln
CCT CAT GGT GGT GGC TGG GGG CAG R2
Pro His Gly Gly Gly Trp Gly Gln
CCT CAT GGT GGT GGC TGG GGG CAG R2
Pro His Gly Gly Gly Trp Gly Gln
cce CAT GGT GGT GGC TGG GGA CAG R3
Pro His Gly Gly Gly Trp Gly Gln
CCT CAT GGT GGT GGC TGG GGT CAA R4
Pro His Gly Gly Gly Trp Gly Gln

Fig. 3 Nucleotide and amino acid sequences.

A: Normal nucleotide and amino acid. B: Four repeat insertion was between the second and third R2, as indicated by the closed box. Underlined

section shows a site of point mutation. R2a and R3g indicate a new amino acid sequence with a silent mutation.



T F YEABETOF 7 5 RTF R E— b 4 FA % RO 78R CID @ 1 4]

R2-R2-R3-R4) 7578 57z (Fig. 3).

BRAAER (L OPR 4R AR #2s 5 [ 2 il TB ), F
(3R A B 5 LR CIRAFA RIS < 7 5 & SSEF DS
BEALT DWAHEDS A SN TS S LA TH L 97, Zh
F TOWETIHIFEAREL 5 B EORWFEINS L, 4 [
TOIRFIED %\,

A HD 1~4 OGN DWT, FEREFEIT P 64.4
i, RN MEIICH B 910 FEIREIRIZINFEN CJD
WML CTh ) SE Rt L, 3AE, 3470 —X2X
INBHEIR 2 A U2 L ST V01 iR LT,
LT 70 B T R 1% 48%, BEEE MRI T R4 36%, i
7 14-3-3 BHEIL 62% TH o 72 9. BIEBIOFEIROIF# TH %
YN OREK 2 R 2 1 O ABEEGER) 25, Mo 4 HiF AL R %
I BITHIME SN TV D, KB L ILER S ARSI RS 48
BF 255, WASNT I/ BROEN IR o TwE, 20
ANFEEIEDIZ O CTREIG & 913 K55 B X OGRS R gE
TEEITHE D &5 O KL 5FE YV (shivering) D FEVE:ER)
“C dystonic tremor~myoclonic dystonia & 33 L, fFIRAETTIC
ELBRVNA I v HLvidko by a—a vl BlY
HIEERER I CHE L -0 TIE WL HER L Tnw b 19,

—F, WAREA S BLLEESVIERI T, FSIEA#RDS T
¥IT9MELFALLTBY, MmNEIER 25 999, [F
HIERIEZH ERE 2L TB ) —ETlE 2w, SHRE,
2L, ATBYEHE 72 &A% < BIN A AERNE, ArsEMIEBEAIERMN
FE R A RIIE L B S, MEATHERAVED © 72061
Alzheimer JR E BT SN D 2 L3 5 9710 F 724 A RIS
8 [A] L_E TIHEIRAT GSS 1272 RBM TH 5 L #iE S Tw
. W - BHES MRI CRWICAH 2Pt Ao s 2 L od
IRER

KRBT EROBRBRIZOWTIE, HAREA 5 R ED
FEG] TIZEEBIZZ IR §HE 7197 AL N5H, 4RI
DIFEB TIZREREDS A SN WHIES LW L, AR
DD VIEFI T ORBEZR TN 29918 L E 2 5TW5,

AREGITIE, IR ORRERETIE O BB RS2 H L
T2 720 ARSI XN —F > VR B R ME L Tw»
7o, 2O, FHREEED B L 20T A RRAER &
EEFEREEE, T MRI ONZEROMEITH) S 7+ 2R bR
L7z, Lol rzua—x 20857 <, M)k T PSD ¢
MR TE o722 &, GEAE MRI O DWI TR B R HIK,
WERICEE S AR SN L o720 T ) F Y IHOZW
WIREETH o 72 T OIS F TICHERA T 14-3-3 EOR R
WET) &M (RT-QUIC ) % E&MET Lol
CEEREBEETH D, FOIDBILTHRA & B S &7k R
OPR FHIK D 4 M A L) FNAEMRTFEREHF L. £
72, IRFEE CID 2358 HEfA 1 FFRRETIRLE T 5 2 LR, Hnif
AR50 23 BIOFIG RN 254572 o 7oy 2, 560
H A BIOFRNIE D 1VELDATH - 7235 9 2, S SITHRE
B3 ABCHI & 357 2 2506 U 4 | O A RE % #5510 )
D) B 5 BIDFEREER TAEDNISIBE L, £ 0o Eim i
& 3~T7SEMI 72 o 7 ¥ LT, REFIDFIER 10 4D

61 : 317

EIEGCH 5 2 L ATIFHAY & v 2 BRI .

OPR i AZ D T F VFFEREN D5 125wTid, OPR
VAR LA R 72 ZAMSH A 4 >~ OFEEIRALTH Y T
WRERGEMERASD 1) 719 WAL RIZ L) SHEE IS 5 0
PEDZEALAE L W0, IEH 7)) & Y EAG T OMEZALAT] &
BRZENLZET, PrPe TRl AL IZERA L 7a7FT —
VP2 FORE L2 7)) 4 Y EAPSHBT 220857 F
VIRORERERKR E %Y, EHICZORE T 4 L EA O
DENDPIEIE DA AFALRERIRIEIRO BB % L 5 b DIZ L
TWAIREMEZIEH S T b YW AF OB RT-QUIC
MM -722 L%, SORE T 4 Y EEAORE DR
R WL HEME BRI S, OPR i AZE SEAE B L S5
LAER e OPREGE L, SHOMEDPLETH 5.

SHETTR o ML) T UL ERAREIR T IR Z NI A S Th
DAY, FRIBEATHI TN - MRI OB LA 2 W A1
13, BWDSHEEE 722 B ARFIO X 512 CID IR A e AR
EPEOLNRVIEFSIDHFELTBY, TYINAY—J{ER L
WL, TR WERANE - FHEIR BB i el 2
T RHIEGITIL, 7'V A Y EEBET OMA A RS F NS
LT ENRYTH L.

BiE . MO BER BHAEENEH L T

T ok B RHET E NT 72 2 7 BV B R R R e
TR 2 A RS PR - ARSI D T AT ] - & AR
LET.

A S v &M, 14-3-3 B, RT-QUIC &% MgV 7272 72 Kl
KB A A TR B S R B B SR 20 B (AR P B e
) vt L $

R OB, 4225 W A ARSI & THRELELE

MXEHEBCRRTICHE L, BRTNE COLREICDH 5 ¥
Mgk, HRIZVTRLHY TEA

X &

1) ZKEIE, IWHIEL, BHRIEAS. 7Y F VRO =1 5
VAL EGTFBE BT B AR, HER R B S EOR IS
H. PR 29 AEEEARER - o HEPFZEEGE . 2018. p. 28-29. p.
35-39.

2) Ladogana A, Kovacs GG. Genetic Creutzfeldt-Jakob disease.
Pocchiari M, Manso ]J. Handbook of Clinical Neurology Vol. 153
(3rd series). Human Prion Diseases. https://doi.org/10.1016/
B978-0-444-63945-5.00013-1. 2018. p. 219-241.

3) Goldfarb LG, Brown P, McCombie WR, et al. Transmissible
familial Creutzfeldt-Jakob disease with five, seven, and eight
extra octapeptide coding repeats in the PRNP gene. Proc Natl
Acad Sci U S A 1991;88:10926-10930.

4) Takada L, Kim M-O, Metcalf S, et al. Prion disease. Geschwind
DH, Paulson HL, Klein C. Handbook of Clinical Neurology. Vol
148 (3rd series). Neurogenetics Part II. https://doi.org/10.1016/
B978-0-444-64076-5.00029-6. 2018. p. 441-464.

5) Piazza M, Prior TW, Khalsa PS, et al. A case report of genetic
prion disease with two different PRNP variants. Mol Genet
Genomic Med 2020;8. [cited 2020 Jun 29]. Available from:
https://doi.org/10.1002/mgg3.1134.

6) Croes EA, Theuns ], Houwing-Duisetermaat JJ, et al



61 : 318 FRRAIRES: 6125 % (2021 : 5)

Octapeptide repeat insertions in the prion protein gene and
early onset dementia. ] Neurol Neurosurg Psychiatry 2004;75:
1166-1170.

7) Mead S, Poulter M, Beck ], et al. Inherited prion disease with
six octapeptide repeat insertional mutation-molecular analysis
of phenotypic heterogeneity. Brain 2006;129:2297-2317.

8) Yanagihara C, Yasuda M, Maeda K, et al. Rapidly progressive
dementia syndrome associated with a novel four extra repeat
mutation in the prion protein gene. ] Neurol Neurosurg
Psychiatry 2002;72:788-791.

9) Mead S. Prion disease genetics. Eur ] Hum Genet 2006;14:
273-281.

10) Stevens DJ, Walter ED, Rodriguez A, et al. Early onset prion
disease from octarepeat expansion correlates with coper
binding properties. PLoS Pathog 2009;5:€1000390.

11) Pietrini V, Puoti G, Limido L, et al. Creutzfeldt-Jakob disease
with a novel extra-repeat insertional mutation in the PRNP
gene. Neurology 2003;61:1288-1291.

12) Nishida Y, Sodeyama N, Toru Y, et al. Creutzfeldt-Jakob disease
with a novel insertion and codon219 Lys/Lys polymorphism in
PRNP. Neurology 2004;63:1978-1979.

13) Kaski DN, Pennington C, Beck ], et al. Inherited prion disease

with 4-octapeptide repeat insertion: disease requires the
interaction of multiple genetic risk factors. Brain 2011;134:
1829-1838.

14) BEIEIENG, EAMA, SEREHS. ArsEHIEEE R R L,
96bp @ F HE F 9 A ATEERA & 1172 CJD. Dementia 1994;8:
363-371.

15) Oda T, Kitamoto T, Tateishi ], et al. Prion disease with 144
base pair insertion in a Japanese family line. Acta Neuropathol
1995;90:80-86.

16) Mastrianni JA. The genetics of prion diseases. Genet Med
2010;12:187-195.

17) Kumar N, Boeve BF, Boot BP, et al. Clinical characterization of
a kindred with a novel 12-octapeptide repeat insertion in the
prion protein gene. Arch Neurol 2011;68:1165-1170.

18) Rossi G, Giaccone G, Gianpaolo L, et al. Creutzfeldt-Jakob
disease with a novel four extra-repeat insertional mutation in
the PrP gene. Neurology 2000;55:405-410.

19) Jansen C, Voet W, Head MW, et al. A novel seven-octapeptide
repeat insertion in the prion protein gene (PRNP) in a Dutch
pedigree  with  Gerstmann-Striussler-Scheinker  disease

phenotype: comparison with similar cases from the literature.

Acta Neuropathol 2011;121:59-68.

Abstract

Inherited Creutzfeldt-Jakob disease with four-octapeptide repeat insertional
mutation in the prion gene

Mika Douzono, M.D.V, Yasuyuki Nobuhara, M.D., Ph.D.?, Kyouko Maruta, M.D., Ph.D.?,
Yuji Okamoto, M.D., Ph.D.*»¥, Yoshito Sonoda, M.D., Ph.D.” and Hiroshi Takashima, M.D., Ph.D.?

Y Department of Neurology, National Hospital Organization Minamikyushu Hospital

2 Department of Neurology and Geriatrics, Kagoshima University Graduate School of Medical and Dental Sciences

9 Department of Physical Therapy, School of Health Sciences, Faculty of Medicine, Kagoshima University

We report a case of a 60-year-old man who presented with symptoms of memory loss, gait disorder, and sluggish
movement. We considered both Parkinson’s disease and multiple system atrophy as possible diagnoses and consequently
hospitalized the patient owing to the worsening symptoms and the development of consciousness disorder. During the
course of the disease, dementia, loss of consciousness, and movement disorders worsened rapidly within one year after

admission, and the patient eventually developed mutism. The significant clinical characteristics of our case included no

myoclonus and involuntary tremors in the extremities. There was no periodic synchronous discharge on electro-

encephalography and cranial MRI with diffusion-weighted images showed no high-intensity findings in cortex. Prion

protein genetic analysis identified four repeated insertional mutations in the octapeptide repeat (OPR) region, and the

patient was diagnosed with inherited Creutzfeldt—Jakob disease. Cases of OPR insertional mutations are a few in Japan

and occur in about 10% of population in Europe. Creutzfeldt-Jakob disease with OPR insertional mutation shows various

clinical manifestations and atypical findings on electroencephalography and cranial MRI. Diagnosing for Creutzfeldt—

Jakob disease with OPR insertional mutation is important in Prion protein genetic analysis.

(Rinsho Shinkeigaku (Clin Neurol) 2021;61:314-318)
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