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| codon 129 polymorphism| | Codon 219 polymorphism‘

ER transition signal

S-S bond

NHs3

octa-peptide repeat

PHGGGWGQ/ —/ — /- /PHGGGWGQ 181 197

glycosylation site 231

| GPI anchor binding site |

codon 129 polymorphism MM MV  VV (%)
Japan 92 8 0
UK 37 51 12

Fig. 1 Constitution of prion protein and frequency of codon 129 polymorphism. Prion protein is 254

amino acids in length and a highly conserved protein among the mammalian species. GPI anchor is
attached to the C-terminus post cleavage of the signal sequence, and addition of two N-linked glyco-
sylations occurs at Asn 181 and 197. A disulfide bridge is formed between Cys 179 and 214. To-
ward the N-terminus is the octapeptide repeat region which has His residues suggested to play a
role in metal binding. At the end of N-terminus, endoplasmic reticulum transition signal sequence
is cleaved at the Golgi apparatus. Two polymorphismic sites are known at codon 129 and 219. Al-
though 129MM form is the most type in Japan, 129MV the most common in UK.

[Huang, et al. 1995]

Fig. 2 Conformational change of prion proteins. In prion disease, endogenous normal prion protein
converts from the alpha-helix-rich form (left) into the mainly beta-sheet containing form (right),
which leads to the accumulation of amyloid fibrils in the central nervous system (CNS) and to
neurodegeneration. (T (40) X b %)

% (Fig.3)V. 7V YEANTY) & VIRIIBIT WK WE T
HBHEMBC, BERTTHLLTH7)F AH L 1982
4E1Z Stanley Prusiner (2 & DRI ENY, ZOHBRIEFH T Y
F Y EAARTEIRREIZ BT 5 NG, in vitro 128 5 1EH

Bl & BgHA0ZEfE? Jaryed sy 7)ot v EADRK
Y, invitro BEAEDORFERBET ) + VEHOBREEY 2 &
PG SN, T A VRFIDELS XFH SN L H ko7 T
VU oF VEAREIOREICE LTI, BRETSV LA VEALS
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After Proteinase K treatment,

Type 1; 21kD (processed at around
aminno terminal 82)

Diglycoform<Non-glycoform
MM]1, MV1: classic form

Type 2; 19kD (processed at around
aminno terminal 97)

2A; Diglycoform< Non-glycoform
MM2A : thalamic form
MV2A : ataxic form
VV2A : ataxic form

2B; Diglycoform >Non-glycoform
MM2B: variant CJD
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[EIEVE Y A v 2 &S B $ 2 AT e BEALS 35, 2002]

Fig. 3 Western blotting patterns of prion proteins of sporadic CJD digested by protease K. Prote-
inase K-resistant prion protein fragments from brain extracts of 3 subjects with sporadic C]JD and
2 subjects with variant CJD representative of the three groups. The fragments migrate as three
major isoforms, unglycosylated, monoglycosylated and diglycosylated forms. Two types of the
fragments in size and glycosylation were detected in sporadic CJD (1 and 2A), and another type
was detected in variant CJD (2B). The top of the three bands in each lane is diglycosylated form
and the bottom is unglycosylated form. Stronger bands indicate higher amount of proteins than

weaker bands, which is a classificational index.

Table 1 Classification of human prion diseases.

Idiopathic Prion disase
Sporadic CJD
Classic form or Heidenhain variant; MM1/MV1
Ataxic form; VV2, MV2 (Kuru-plaques variant)

Thalamic form (fatal sporadic insomnia; FSI, MM2-thalamic form); MM2

Cortical form; MM2 (MM2-cortical form), VV1
Environmentally acquired Prion disease
Kuru

Tatrogenic C]JD (dura mater, neurosurgery, depth electrode, corneal transplant, human growth hormon, human gonadtrophin)

variant CJD

Genetic (hereditary) Prion disease
Familial CJD
Gerstmann-Striussler-Scheinker disease (GSS)
Fetal familial insomnia (FFI)
others

TFEEET)V A VEALGTFREAELTATOS A v =L}
HIETIEE TV A VEHAPRE T 4 v EAICERT S &
FThH[ANTUFA =P ERET) + Y HRAPBEEGREA L
TH (seed) 2R L, D seed HNIEH 7)) F Y EHZHY
AL EICEVEE )L Y EACLES - MALTwl Lk
T BEAEMESET VOO 2MY) OB H B, X5,
FHET) & EAIC L 2MEIRERED A = XL b 72
LM ENTVRWDS, RYE)Y O TIIBRE L Rk
22k DZEMENZJE57 - T Notch-1 DFBLEAHIINT 5 2 & 25#
HINTBYY, BHEEIREINTVS.

TV A VEHBEETICREFRZE S Y (Fig 1), 12
129FHD7 2 VB (codon 129) A FF =2 (M), F7zid
Ny Y (V) HTFRZFRMM, MV, VV O 3FEHEIZHHEE
nNb. HAATEMMEZNZIEALETHLDITH L, HAT
1 MM BN EBARETH 5 (Fig. 1). 39 121 codon 219
DERTTVE IVBBE) L) VY (K) D#AEDHETEE,
EK, KK ® 3fi T 5. codon 129 ® /31 > =% codon 219
DY) Ty OEIET) & VREGA T LIPS S T
V\%IS)NZ(]),
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Environmentaly aquired (6.1%)
Variant CJD: 1 case (0.1%)

Dura-graft associated CJD: 80 cases (6.0%)

Hereditary (16.7%)
Familial CJD:

172 cases (13.0%)*
GSS: 45 cases (3.4%)
FFTI: 3 cases (0.2%)

N

Idiopathic (77.2%)
sporadic CJD: 1,019 cases

ERREHEE 50555 (2010 5)

1,305 cases during
Apr, 1999-Sep, 2009

M : F ratio

554 : 751 (42 : 58%)
Age at Onset

65.5+12.6 (15-94) yo
Duration

185+22.3 (1-226) mo

*including 6 cases without confirmation of PrP gene mutation

2 cases were unclassified (0.2%)

Fig. 4 Frequency of prion diseases in Japan.

At onset

5 month later

Fig. 5 Periodic synchronous discharge (PSD) of EEG detected in sporadic classic CJD patient. In
the majority of cases generalized bi- or triphasic periodic sharp wave complexes appear with a fre-
quency of around 1-2 per second (left). In an appropriate clinical context, the appearance of this
EEG pattern is strongly supportive of a diagnosis of sporadic CJD. In later stage of most cases, this

periodic discharge gradually disappear and slow waves become dominant.

ErDTUF R

E rOT ) F VIR LY, A oK (AR5
CJD : sporadic C]JD (sC]JD)), 7V % y&EH#EETFERICK
5 fa M (R M CID : Gerstman-Striussler-Scheinker %
(GSS) ; %8 % &K W ¥ A IR JE (fatal familial insomnia :
FFD)), o7 & Va5 0K X % #15% (environ-
mentally aquired) (7 — Vv —, E B, 2 8 A (variant
vC]D)) ® 3HHE I E NS (Table 1).

WH T ) & v H X proteinase K WHLZ X ) N KM A3 HF
Fitsh, vT2%r7uy 54 v 72k D FESRBHioEY
k23K Ny P ans (Fig.3). 181 %FH & 197

FHOWMGOT Z85 F RSN L 72 diglycoform,
WL — 77 O A D monoglycoform, #EEIA I P 7 v non-
glycoform 7% 1), non-glycoform 7% 21kDa ® b D% 1 %, 19
kDaDdDE2HEL, ZONYFDONRY—2 (1&2) T
) & VERABIET O codon 129 DN L 57 I ) DML A
b (MM & MV & VV) 12k Y, sCID 058D % EhT
W5 (Parchi 434 ; Table 1 %Y CJD Off)?. #%3, prote-
inase K TR SN L RE T ) 4+ Y EANPERT WAL D H
Haxhiw,

ARIFTIE 1996 £ vCID OFREZE 2T TT V) A+ VIR ICHE
TLEAEEPAEICHE D, 1997 5F5 5 1999 4F F ¢ CJD
BLOHEREENESB I b, 1999 E2 545 H F TL34F
ERBOFEMFEILOHFIIY —XA 7V ARBEZMEEL T
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DWI

Fig. 6 MRI images of sporadic classic CJD. Asymmetrical hyperintensity of basal ganglia and corti-
cal ribbon is seen in MRI of patients (upper panels of DWI). In later stage, hyperintensity of white
matter is detected in some patients.

Fig. 7 Pathology of sporadic classic CJD. (a) Microscopic appearance of HE staining of the brain re-

vealed spongiform change. (b) Synaptic-type deposition of prion protein was detected in atypical
SCJD cases (Provided by prof. Masahito Yamada of Kanazawa University Graduate School of Medi-
cal Science).

AT 5TV, 2009 4E 9 H £ TIZ 1305 #4237 ) F BIZMEAY16.7%, RN 61% Th o7z (Fig.4). EHMET
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655, TP 33 185 A A TH Y, IRFEME CID 43 77.2%, HY, FHBEOHEZRI L2205 27%5, mEOHKRDIZE
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Fig. 8 SPECT of MM2 thalamic form of sporadic CJD.
Cerebral blood flow (CBF) study using SPECT showed re-
duction of the CBF in the thalamus as well as the cerebral
cortex (provided by Dr. Yusei Shiga of Aoba Neurosur-
gery Hospital).
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m%.ﬁ CJ Dzz) 23)

(A) #MEMEH A CID
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O, YFTRABMOT) A VEROEREEHAED D (Fig.7).
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IRZE M FEMEARNRAE (sporadic fatal insomnia : SFI) K

ERREHEE 50555 (2010 5)

EWIELIHENL 2L DY, WEIHRICE I AL
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Bld B 2 A5, FBAVE, BB, BAMEBIERZ EWSRERIE
B4 T, ZSIEMERNIIT 523 % (36 ~T1 %) TH 5. #%i#t
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VB 1433 YVEHDIER TH 5 2 0% . BRI &
~F (SPECT) THHIHEKOMFIKT 2 A &5 Z & HEH
ZWCAHRTH 2 Z LA ST 5 (Fig. 8)%. Hifgi il
FWMICBHIRE TAHY —THICEN 2 A LD, KKEE I
R DOWHMIRZELE A ED B LB D, Parchi B TR
MM2A (245 2.

Z OO IIENE CIJD DY % Table 212, Wik % Ta-
ble312F L7z,

BT A R

FEHREDY =L 5V AF—FI12k B, 199944 BH 5
200949 HE TOM104ERI TS ) & Vi & H5E (possible
Pik) &7z 1305 Bl H b 215§ (165%) ASEfErE7 ) +
YWiTHo72. —J, EUROCID 7Yu ¥z M&hNE(+— 2
FFVT, F=ANUT, BFF, TIVRX, KAV, 45
T, GV, AuNFT, ALY, AL A, AFYRA)D
1993 4E %5 2002 4 F TD 104ER T 7Y F 4% (probable
Vb)) O¥IEzE 27 4441 Blo 9 B 455 B (102%) HEfn
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EUROC]D ZMENC B 2@\ EET ) 4+ Vo EiEdb - L b
LA 1) 7T 115 4 L RPEOR PRI T ET, FHAENC
B BHEENET ) VIHROBEIR R TR D 5. T2,
BT F D5 4 THIEE (Fig. 9) 245 L, HASHEIC
VEIEEA 7 V180T, M232R, P105L o 3 Bl A 71T 125 i & 2
BUE2hHOTEY), BOROIFELIZZ L E>Tw5. BT
T2 30 Hi DL Lot fE T ER E 15 HEORE - 7 A0S
hTws (Fig 10).
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V. ERBOFIIIRH 19ETH Y, BEICDLLEH VLD
. KNI ELES ) 2o EEESIREL 20, BYEL &T
BT 5. SN E T, VIS0 THRIKNISREDHER S - Hik i
e — RGO FIERE T H 5 A%, FRMBIY 20 IR TR
MO XL Wiz, BWIZIZT ) F VHEETRESVLHET
HAH. W TIEHR10% TPSD 2 A & 5. (FIF4LH T
MRI O 45 55 F W R T2 3E & PRl 2 % By 7213134
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Table 2 Clinical classification and PrPsc types of sporadic CJD.

Clinical | Age at : MRIDWI
form onset progression myoclonus PSD 14-3-3 tau ) hype.r Prpsc others
intensity
MM1 classic 60s subacute + + + + + synaptic form
MV1 classic 60s subacute + + + + + synaptic form
MM2th thlamic 50s slow - - - - - (synaptic form) SPECT
MM2c cortical 60s subacute + rare (+) (+) + (synaptic form)
MV2 ataxic 60s slow + rare rare (+) +th plaque form
VVv2 ataxic 60s slow rare rare (+) (+) +th plaque form
VV1 cortical 40s slow - - (+) (+) + synaptic form
PSPr* cortical 62 (48-71) 20 (10-60) - - - ? - small plaque ataxia

*PSPr: Protease-sensitive prionpathy (Gambetti et al, Ann Neurol 2008; 63: 697-708)
** th: thalamus

Table 3 Diagnostic criteria of sporadic CJD.

Possible case
Progressive dementia; and
EEG atypical or not carried out; and
duration < 2 years; and

at least two out of the following clinical features: myoclonus, visual or cerebellar disturbance, pyramidal, extrapyramidal dysfunction, akinetic
mutism.

Probable case (in the absence of an alternative diagnosis from routine investigation)
Progressive dementia;

at least two of the following four clinical features: myoclonus, visual or cerebellar disturbance, pyramidal/extrapyramidal dysfunction, aki-
netic mutism, with

a typical EEG (generalized triphasic periodic complexes at approximately one per second), whatever the clinical duration of the disease,
and/or

a positive 14-3-3 assay in CSF and a clinical duration leading to death in < 2 years.
Definite case
Neuropathological confirmation (see end of CJD case classification below); and/or

confirmation of protease-resistant prion protein (PrP) (immunocytochemistry or Western Blot); and/or
presence of scrapie-associated fibrils.

B visor
B proee

Japan (215 patients) EUROC]JD project countries (455 patients)

Fig. 9 Prevalence of genetic prion diseases in Japan and EUROC]D countries. V1801 mutation is
the most common in Japan, while E200K is the most in EUROCJD countries. Prevalence of other
mutations is also different between Japan and EUROC]D countries.

WA KM E D) RV ROEE S & B ORE T % A (B) P102L Z=%& GSS
L, KM EERIFIERICIER T % (Fig. 11). $ikds 7)) F Y EEEIEF 2 F ¥ 102 @ Proline (P) »* 5 Leucine
TIE 1433 EHE 7 T EADEHEIC R SR WED S . (L) ~DZEFRIZE 5 GSS (GSS™) iZGSSDIBLTHoE D

HEOEWLDTH Y, BEET Y+ Ve hkoh T
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Normal polymorphism

M129V

FRER#ESE 50%57% (2010: 5)

E219K

NH3 COOH
T
Y145Stop
R148H M232R
Insertions (2-24 repeats) Y163Stop Q217R
Deletion (2 repeats) D167G ~
P102L E211Q
Q212pP
s
P105T 1
G114V ‘ V1301 ‘ Va0l
ALLTY T183A ’T%ZO8H
A133V E200K
Pathogenic mutation V2031
E196K

Fig. 10 Normal polymorphism and pathological mutations of PRNP gene. Pathological mutations

highlighted by bold letters are common in Japan.

DWI

FLAIR

Fig. 11 Brain MRI of familial CJD (V180I) patient. DWI of MRI demonstrated remarkable high-in-
tensity with swelling in the cerebral cortex except for the medial regions, posterior to the parieto-

occipital sulci and near the central sulci.

16% % 15 5. FIEAERN I 40~60 i T, PR 537 i TH
5. AIBRERIRATEETH ), TORICEAREEZ L b %> T
W DA AT . ARSI I /NS, R,
R R, TRREIRE, B0, FRASET, FRAIED
REDLND. IF 70— X ZADOLBIZTTNTH 5. FHREH
HIMIZ45ETH 5. KYPICIZELZ ) 2o mBMSIRAEL
%0, BYHE R TR 5. IS EIT S B R
5. i ER20% I2PSD 2 A & 5. BiliRA T
NSE % 14-3-3 A O LA IL#H A L O\, g MRI O35 Hk
SRR T 7213 FLAIR W12 C AR & KL A o 4
IROEEERAEDOENL LD 5.

(C) E200K Z# CJD

TV A v EHEET 3 R 200 @ Glutamate (E) %5 Ly-
sine (K) ~NOERIZL 2KEM CJD TH 5. #E=MET) 4~
WD) B TREMFETIE2HFH, WORTIED - L DHENS
W (2009 4 12 HHITE). IREHIZITIT100% TH 5705, Kk
W D2 Wl WG S TWaE, bAEOY -1 5 ¥
ADT— I & B &I TR #NE 584 7% T EUROC]D @
F—% LIZIZF U TH 5. AR ISEME T SR L, SR
AT ORAGE, BHDOIF a0 —X X F 2L, BH AL E
PSR 5. DHETOPY R I LLET,
EUROCJD @7 —% & 0 & REVEFEINNR D 5. FE O MR
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Table 4 Duration from dura mater transplantation year to disease onset.

Duration from transplantation to disease onset (year)
Year | 1-10 11 12 13 14 15 16 17 18 19 21 22 23 24 25 26 27 28 29 30 | total
1975 1 1
76
77
78 1 1 2
79 1 1 2
1980 1 1 2
81 1 1 1 3
82 4 2 1 1 8
83 6 1 5 1 1 14
84 | 12 2 4 1 1 1 2 1 1 25
8 | 12 1 1 2 2 2 1 2 23
8 | 10 1 2 3 2 4 4 2 1 29
87 8 2 1 3 1 2 2 19
88 1 1 1 3
89 2 2
1990
91 1 1
92
93 1 1
G 58 6 4 17 12 9 9 4 4 3 3 4 1 1 135

WA EEAH 5 2 L AR SN TV 5. Bk Tid PSD % A

&, i MRI T ARZEME Lt & [J AR KB - HIER O
B2 EGRREE THA LD S, HiRE T 14-33 &
H, #o&EAPBEE RS,

(D) ZMo BT T 95

M232R 25 CJD i3 b A ENCITITIE R T, ISk i
CJD L M OEEEM, MAT LY 2T 20055005, —iK
BT YE O IRILTIBI b Wi STV B, FKIERPIZEB I
HIN T, VISOT & DERNCIE T A VB IR TR
W TH B, EHIIEERGAT 65.0 %, FRRLMIZ 17
ETHD.

P105 2554 GSS & LASEN MM TH D, 2000 4F 12 HE T
126 KRDIHENRDH Y, FTXT Leucine(L)NDERTH 5.
N TIX 2R RZDOMEN D % A, Serine (S) & Threonine
(T) DFERTHH?® PIBLIZAIDATH 5. 40~50
W DFAETHAE LIEF ITBIRITEIT T 281035 . ZLTREIR
& HEAR AR RS AR IR TR PR TR R 2 A L 0 5. AN
B ER) 2 TR ETHH A EDON, WA—FKRNTOREIR
DY T —3 3 vhdHHY.

B (BEM) VAR

kT B 5N T w5 Environmentally-acquired prion
desases D HAGEIR & LT, EAETIZREGM:CTld 7 B
TV VIHECIBHEED BN TWS. KELFITT
7 —l—, EEMCID, Z£RE CJD ® 3FE» H 5.

(CJD surveillance committee in Japan, Feb. 2009)

(A) 7—)v— (Kuru)

NT7 =2—F=7 (Papua New Guinea) DX =D+
%178 (Okapa) #1380 7 + — L (Fore) & (4i%) o5 =31
A LSRN CRGASEIE L 7243, 1959 4F & 0 EUR A Hhds |2k}
LA =3 ZADEEMHUIK STV o 72855, 1959 4E LI
WKAEINAETHRPSIZ7 — V—ORERFRE S Tuiwv,
HIE T, REIHE AR E S0 AL TH B T LA I Tn
53,

(B) EJM{ECID

R CJD DGR e LTSN Tw a3 012, e b
AR IR, CID B ko miE, M ER, KR
FM OO FA#ifRE, vCID BFH ORI ROl 2 & H3d
5.

(1) WiERgmIcX 5 CIJD (W CJD, dCJD)

AR TR © b HEREZR AT O BALIC X Y CJD A%)&
Bl 72 ZZONBHT, 7VAVAEEEZLTWRWRA Y
o bk ORI (B i 4 Lyodura) 2 fEH L Cw
T2 EMFEHENTWAE, =1 5V ATIRHFAAE L 129
BlD 5 B 117 HITHEABUBAHERR S 11 (2008 47 11 H K51,
3 XC Lyodura T& - 72. Lyodura OfEHZ ik LTHh 5 E
FHORETHA LT 225, BRE L CTHBUER O#®E 5 H
D, MFEHEOEHITEE L ET 5 (Table4). BHRHNT 1~
30 4F (F 12) 4E°C, FSRESEMRIE PMIFINIC X % 25F1# 57
e, MM CID &K 5RB EE . WIFERIZ/MMISR A
% <, IREGESEE, HERE O WMBUHED S WEINSS 5.
Z OO FRRFERIIFEME T B CJD & K#724: {, PSD ®
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FLAIR DWI

Fig. 12 Brain MRI of variant CJD. MRI of the brain (FLAIR and DWI) shows high signal in the me-
dial and posterior thalamus (hokey stick sign) in the Japanese case (provided by doctors in charge

of the case).

Table 5 Diagnostic criteria of variant CJD.

Possible

A patient with the items under (I) above and at least 4 items under (II)
EEG does not show the typical appearance of sporadic CJD

Probable

A patient with the items under (I) and at least four items under (I)

Bilateral pulvinar high signal on MRI brain scan

EEG does not show the typical appearance of sporadic CJD although generalized periodic complexes may

occasionally be seen at the later stages of the dis
OR

ease.

A patient with items under (I) and a positive tonsil biopsy.

Definite
A patient with the items under (I) above
Neuropathological confirmation of vCJD.

@
Progressive psychiatric disorder
Clinical duration > 6 months

Routine investigations do not suggest an alternative diagnosis

No history of potential iatrogenic exposure

No evidence of a familial form of TSE (transmissible spongiform encephalopathies).

(I
Early psychiatric symptoms (depression, anxiety.

, apathy, withdrawal, delusions)

Persistent painful sensory symptoms (pain and/or dysaesthesia)

Ataxia
Chorea/dystonia or myoclonus
Dementia.

()

EEG unknown or does not show the typical appearance of sporadic CJD (generalized triphasic periodic com-

plexes at approximately one per second)

Bilateral symmetrical pulvinar high signal on MRI brain scan (relative to other deep gray-matter nuclei).

vy
Positive tonsil biopsy.
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Table 6 Tissue infectivity in sporadic and variant CJD.

Tissue Sporadic CJD Variant CJD
Brain, spinal cord, cranial and spinal ganglia, dura mater High High
Optic nerve and retina High High
Other eye tissues, olfactory epithelium Medium Medium
Appendix Low Medium
Tonsil Low Medium
Spleen Low Medium
Other lymphoid tissues Low Medium
Blood * Low Low
Other tissues, including dental pulp and gingival tissue Low Low

High: > =107 IDs0/g; Medium 104107 IDs0/g; Low < 104 IDso0/g
*Even low infectivity levels could be important because large quantities of blood and plasma derivatives

are used to treat individual patients.

These quantities greatly exceed the trace amount of protein remaining on surgical instruments after

decontamination.
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Abstract

Prion disease
—The characteristics and diagnostic points in Japan—

Nobuo Sanjo, M.D., Ph.D. and Hidehiro Mizusawa, M.D., Ph.D.
Department of Neurology and Neurological Science, Graduate School of Medical and Dental Science,
Tokyo Medical and Dental University

Prion disease develops when normal prion proteins change into transmissible abnormal prion proteins and
the converted proteins accumulate in the brain. The Japanese Creutzfeldt-Jakob Disease (CJD) Surveillance Com-
mittee has identified 1,320 patients with prion diseases in the 10 years since 1999 (classified into 3 types: sporadic,
77.2%; hereditary, 16.7%; and environmentally acquired, 6.1%). Compared with patients in other countries, a rela-
tively larger number of Japanese patients characteristically have dura mater graft-associated CJD and hereditary
prion diseases. All the environmentally acquired cases, except 1 case of variant CJD, were acquired from dura
grafts. Although most patients were diagnosed with a classical subtype of sporadic CJD (sCJD), whose features in-
clude rapidly progressing dementia, myoclonus, hyperintensity in the cerebral cortex and basal ganglia in
diffusion-weighted magnetic resonance imaging, and periodic synchronous discharge in electroencephalography,
the number of cases with atypical symptoms, such as MM2 (0.8%), MV2 (02%), VV1 (0%), and VV2 (0.2%) sub-
types of sCJD cases, was not negligible. Appropriate diagnosis should be made based on clinical features, neurora-
diological findings, CSF findings (14-3-3 and total tau proteins), and genetic analysis of polymorphisms. Hereditary
prion diseases are classified into 3 major phenotypes: familial CJD (fCJD); Gerstmann-Straeussler-Scheinker dis-
ease (GSS), which mainly presents as spinocerebellar ataxia; and fatal familial insomnia. Many mutations of the
prion protein gene have been identified, but V180I (fCJD), P102L (GSS), and E200K (fCJD) mutations were the most
common among the fCJD cases in Japan. Without a family history, genetic testing is necessary to distinguish even
seemingly “sporadic” CJD from fCJD. Accurate diagnosis is important for clarification of the pathological process,
prevention of secondary infection, and also psychological support.

(Clin Neurol 2010;50:287-300)
Key words: Prion disease, Creutzfeldt-Jakob disease, transmissible spongiform encephalopathy, Gerstmann-Straussler-

Scheinker disease, fatal familial insomnia




