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PRNP tandem octapeptide encoding region
(aa 51-91)

Normal (Regular) sequence
aa 51
CCT CAG GGC GGT GGT GGC TGG GGG CAG Ri

pro gy gy gy gy gy tp gly ghn

CCT CAT GGT GGT GGC TGG GGG CAG R2
pro  This gly gly gly trp gly gln
CCT CAT GGT GGT GGC TGG GGG CAG R2
pro  his gly gly gly trp gly gln
CCC CAT GGT GGT GGC TGG GGA CAG R3
pro  his gly gly gly tp gly gln
CCT CAT GGT GGT GGC TGG GGT CAA R4
pro  his gy gy gy tp gly ghn

aa 91
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-7 il-11 13 -5 -2

RiES-E 425 505 528 6458 49%7?
Xl 1448 1438 >105F 6468 >6%F

2AO0—XRX + + - - ?
PSD + + - - ?
14-3-3 N/A N/A - - N/A
prion N.E. 50RI 7ORI 50R[? N.E.

#1. XRAABRBEFAOT LY, RENI/ /YTl M raTmal L,
BRRETHARAVEET 2.

Two Families with 5R OPI

AlV-9 AIV-8 AlV-13 AlIV-2 B-Father B-Son

Onset 42Y  A4Y 26Y 42Y  45Y 31Y
Duration 7Y >8Y >14Y 9M 5Y 15Y
Myoclonus - - - - - +
PSD - - - - - -
Patho cJhb - - CJD? CJD CJb
Prion R1223/22223/4 ? R1223/23g223/4

#72. Five octarepeal insert RNBEH O X LD, INETFKHRDR
WAHD, BRETFENMREEIN-BOIL, EREFEEZHAO L,



M232R M CID D &R R &

MERAE . EHHBE (KEXEHE - HREAH)

R E  BHEE (RUKEHER - AR
BrRWAE B ¥ (EHEREE - HEAR)
WREHE  RUFA (HEKXE - XKERE - #REAH)

(FRER]

M232R BER B F->Z M CID (CID232) BRGSOV T, BRI FIE2 ST 19 FHS DV THRE L=,
IoH 2 VIS0l ED2BEAERPFOLDHIIRENORA L, BELLEBHUEES ICHS
M2 H2L8 r ALARESSEE TR 1 2 7 AR THEBHES IR LR VEREEL.
INBEENEFNGEETE, BRETHL LR LE, 1ARESHEESICWESENC, BET ¥
ARCOLDERBIZIVERELTE Y, ZOEFIAFETHE, SRETEVThIZL2ETE & M
L. NHERBEETHICE UREFR 63. 146. 8. ©HIFIE 3.52.3 » AR PSDAHAEA L,
3.842. 1 r ARIZEBMEES Lok, SHNBRETHICELBEERH59.2+12. 45, 1 HOLN
BEIE 13 ARICPSDASHER L, 2B DL MNFIE 18,28 » B RICEEMEEES & /g - 7 PRNP iT £ H M232R
285, codon 129 i Met/Met T o7z, CID232 BV THBETFHMNEFEL T MWL BIILRM CJD
WCHEPT 5% 47 & MM2-cortical BINFEM: CID XL+ 25 A XD 2 RBEET A, 2FEETH
BERETES2 - 1 THY ., BRETR HASHRESN TIXRY, CID22 TREREON TV A
HETHEDP ) CRBHRETRELFETDIZL2ERTEILEND B,

Clinical features of familial CJD with M232R
Yusei Shiga’, Shigenori Kanno!, Shigeru Sato? Yasute Itoyama®

"Deoartment of Neurology, Tohoku University Hospital; *Department of Neurology, Kohnan Hospital;
*Department of Neurology, Tohoku University Graduate School of Medicine

Abstract

To describe the clinical features of familial CJD with M232R (CJD232), we collected 19 patients of
CID232 by reviewing the literature and clinical records of CJD patients reported to the Japanese CJID
surveillance committee including three original patients. We excluded two patients because they had double
point mutations at codon 180 and codon 232, and enrolled 17 in this study. We evaluated the onset age, initial
symptoms, the duration from the onset to becoming akinetic and mute, the duration from the onset to
demonstrating periodic synchronous discharge on EEG (PSD), the results of MRI, and the presence of 14-3-3
protein in CSF. We recognized two clinical phenotypes, rapidly progressive type (Rapid type) and relatively
slowly progressive type (Slow type). Eleven patients with a mean onset age of 63.1+6.8 (Mean%SD) years
belonged to the Rapid type. All became akinetic and mute within a mean duration of 3.8+2.1 months, and
demonstrated PSD within a mean duration of 3.532.3 months. Characteristic high intensity lesions were
depicted in five of six patients examined by MRI 14-3-3 protein assay in CSF was positive in six of six
patients examined. In codon 129 of the PRNP analysis, 10 were methionine homozygosity. Five patienis with a
mean onset age of 59.9+12.4 years belonged to the Slow type. Two patients became akinetic and mute 18 and



28 months after the onset. Only one patient demonstrated PSD 13 months after the onset. Characteristic high
intensity lesions were depicted in five of five patients examined by MRI. 14-3-3 protein assay in CSF was
positive in three of three patients examined. In codon 129 of PRNP analysis, Four were methionine
homozygosity. In CJD232, there were two different clinical phenotypes in spite of the same genotype of PRNP,
M232R and methionine homozygosity at codon 129. The Rapid type resembles sporadic CID with MM]1, and
the Slow type resembles sporadic CJD with MM2-cortical. We must recognize these two distinct clinical
phenotypes, especially, it is not easy to distinguish the Slow type from neurodegenerative diseases with
dementia.

[B&)]

MZ32R RERPHESFERECID CD2D BRI NETWLIEHOMBHCID LRAPNOFRHLEX AT
Wi, BITOEY, BIET CID I L &5 periodic synchronous discharge (PSD) D H{ER
LRWEFAGBREENSL IR TETWS, Db, CID232 CRMEITET T 2 HEH.
ETPRBWEFAEZRR Uk, CID232 OBWEBIZDWTEH LEOTHRET S,

[l
IHhECOHBRIAZIREBEM . BERCD I —_A TV AHRBRFCHRESNEEWHEZM A2 19

B LE, O35 28R VIS ZER: O _EHLAER 2RO OTRMNAEMLBRI L,

BY ITHICO>WTCRESH, FEBOFE. URER, BEH» S PSDHBRETOHM. REI D E

EEESICELSIETOHM. MRIBRELR, B 433 BUARERBRITOVWTREE L,
BABREEINDI LS ERIERL2VE S ICEELE,

CEE 1]

BHETH, BRETHAETNENOBRAIZEET 3,

EG L, 5088, AfE. ERI0ES APE, RAMORROEMAR, HENHE, ELIIAKIC
HEITL, BITHOLL T bHE, BEZLyATL2EMOIA I/ v—ABHERAL, BE2.57 8
TEBMHES L eof, BIE2 % AHBITITIEIMFMRI (Diffusion-weighted MRI: DWI) TIIF {2
WEER., HRFRCEGES2RdE, BELr AOBMKE TP 2/, PSDIIRLES »r H#E
21 sharp wave DIEIENETLTETWA(H 1A, B, 0. FRI0E7HICHEL AL 4-3-3Faik
BiEThol, 7V A BEFREICTM232R 33 H H v, codon 129 1% Met/Met.codon 219 i Glu/Glu
Thol,

REF 2, 71K, Kt TR BFE 11 APShi3HE, T0oRER. REMXHEL., ERIKRA
RETLE, FRI6EI A —ATETENTCERLL Rof, AFETACRBEFAERIZAPE L
5B EIRY, 11 ACRESRET2ABOREL ok, LA LEBHES IR T
VW, RAE4 » A% DV TIIHEMETE - AEELEICHRRIC, BEPRMEIZ Hocky stick sign #RiZ
BESYADE, ANMOMECIREBEIZS Hz L 20HEBLLTWEOZTH > (K 24, B, C,
BIE 12  ARITITEBEN 4-5 Hz L 2o =28, PSDIRR DRI o7z, FRR16E3BIZHEL R 14-
S3BHRBHETH -2,

[(FER]

BEPOENMESCESZECOMME Ty FT5E(E3), BES » AURICEBERS I
STLESHEBER 2y A2RETCHLEDHESTCRLORVWEO2EIIST LRSS, B2 N
B2 AT L LE, *»CARLEEAREEZ 7. BOMESICHRS 2V BIZLMH
BETRARELL, 20DV THOHIZEYV ST IPHEEETHI LD, BSR4 LE,
BEITEITT BB % Rapid type. BBETIEOR % Slow type & T 5,



FEAEAF @ Rapid type 63.1x6.8 7%, Slow type 59.2x12. 4L EN L, MB L L2PEEAS
RE X720 o, MBIERIL Rapid type IEfTHERE M, HERERIFA, Tosflithok
A5 . Slowtype TiLiEEFTHERER 2 5l FERHER 2§, K17 1 Bl THh o /= Rapid type TIX-2FI R 3. 522. 3
s AT PSD A HBL L 7223, Slowtype TIERIE 13 » ARIZ LFITHE LD HThH o /-, Rapid type
TIREFIRE 3.8:2. 1 » BRICEBMESIZ o725, Slowtype TIEFRIE 18, 28 » BHIC 2 Hs 7
ST DHToHot, 14-3-3 EH I Rapid type, Slow type & bHEIE L2 CHHETH o7, MRI b
Rapid type THEfT L7 6 419 5 T Slow type TRHEITLAELFATCREERRELED =, Codon 129
DEEFERIL Rapid type, Slow type & & LPBARHTH - 285, MITLH Met/Met THEIX R
(&),

[BE£ - k]

SEOBE T, CID232 WWIHRBIEEBEE XD LEZEX LN T WS codon 129 DBETFSEMN
Met/Met L R—THB bbb T ., REBOALHIRRBZ 2SO F A THREETHIENHED
melaofz, B200Kk BREZHED FHEME CID BT Y codon 129 B8 Met/Met TH AL bbb
thalamic form & Vo7 REFR ., REREORLZAENOFENBRESRTOBIRE, ZhbiER
BhrbWo THANREFNTH D, LA L CID232 2B\ Tk MMI B FI36 4% CID 123 5 Rapid type
& MM2-cortical \ZHEELT D Slow type DIELEIFMEI 2 ¢ 1 THY ., CJD & UL THBABNREFHEER
#RY Slow type bk L THIANMRRE TRV, CID232 3 BETFRMEL{A—THBIcbBEdb
b3, ZO0ERUBFEETIZLE2RBTILEND B,

CIJD232 CHEENRBEZBSLEAZ 1AL R, BTS2 LTAD TEEME CID THB 2
ERBEEND, HIZSlow type TRIAZ7 o0 —X X EH TR, PSDHLHRLIZCWI L b,
HREEST-AREEHRB L ORBBMPEETH S, Rapid type. Slow type & HIZ MRI TEEREMR
REABNBZELD, RINBHEFRTHS,

CID232 RINETERAORCEAELINBFEETEEZET S LIEBLT, BRETR LB
EFTIERL, 220F 4 THREETS,
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#F. CID 232 @ Rapid type (R-type) & Slow type (S-type) O Ll

Clinical features R-type (N=11) S-type (N=5) p
Onset age (Year) 63.1+6.8 5902+ 124 NS
Family history 0/11 positive 0/5 positive
Initial symptoms 5: progressive dementia  3: progressive dementia
3: visual symptoms 2: psychiatric symptoms
3: others 1: apraxia
Myoclonus (Mo)f 3223 5,10, 33 <0.05
~ Positive rate 10/10§ 3/5% NS
Akinetic mutism 3.8+2.1 18,28 <0,05
(Mo)t
Positive rate 11/11 2/5%* <0.05
14-3-3 protein 6/6 positive 3/3 positive NS
PSD (Mo) ¥ 35£23 13 <0.01
Positive rate 11/11 1/5%** =0.005
MRI 5/6 positive 5/5 positive NS
Codon 129 10: Met/Met 4: Met/Met
One: unknown One: unknown

Values are means:SD where applicable.

tThe duration until the appearance of myoclonus, akinetic mutism, and PSD from the onset.

§I one it was uncertain whether the myoclonus had appeared or not.

*Mean observation period was 12.8+10.2 months.

** Mean observation period was 15.7+7.4 months.

*** Mean observation peried of 9.5+4.0 months.

PSWC = periodic sharp and wave complexes in EEG, PRNP = prion protein gene, Met/Met = methionine
homozygosity; NS = not significant. '
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[(HAREE]

TIVFHEOSERREBEOEANIL, MEEOBHREL, MBRBOLEHME. EMSUTOR
ETHY, TVAORBEHBRIC LA RBEEBHICRELFET S, 7., FHEELCRRE TR Y
W RLT I FRBHEATL, 20X 2ERPHLBEERBIX, MOBMIK LY Z0BE
CRERLLND, TOPTCORKBAMBE L LA CHRESRGECETTIEERBRETH 5,
SE, TVAVROBEBEICBVWT, KBEE L OB, BEORE, HEOEMEZICEIT S
P, BRER~OFELZAMCEEACBT AR EMNA T,

SENEIREE 18 B, LM 8 #, B 1 floBKREFIT, ZNAEKZBANEODE 2RO
MEREEFMCERBCBEE Lz, TOHE. ERERLSOFATLALR, —REREOERGITX
BABUE & BRI IR E L, HBMROBE. BRI U TORRTH -8R, BRRELIZ RV
MWD ERFELE L, EIEBEES I A~V AR DEFITCEEICRD DAL, . BERE
B, HARAROBEE L WOEATIHERABEEREZEET A Lk, B I AMF TR, BN
PEDEENELRETH Y, AR, FHEECTHLIED DL, BIRBEHRE. 12 200 FE Rk
EFHEOIECBEESWIERICHok, —FH, BEZ ) 7ORSITRESFICA LN SHEMBICEH B2,
FRAEZF LR RBRELIVAECHONDEMAIZL, BES U AL OhBREREIBNTLY
MAPromETHY., TORERIRAKROBELORERE L FITL, PIO2L & PI0SL OREHATIT I
24 FEIZERREZRLICZ2E 20Tk, £, RBEEREOBD TEVER T, BEOMmRK
MBOEEPHRIAOLNEL THRES I TOREN T CRE+FHIBE I, TV FvEHEoBHT
FMTBWTHLRHEARESE S TV A TR A B aILE,

Neuropathology of prion diseases ~ concerning the lesions of thalamus —
Naoji AMANO
Department of Psychiatry, Shinshu University School of Medicine

ABSTRACT

Prion disease includes sporadic CJD, infectious diseases such as variant CID and CJD after dura
transplantation, and familial inherited diseases. The main histological features of prion disease are spongiform
change, marked neuronal loss and astrogliosis. Anti-prion staining reveals synaptic and plaque types of
abnormal prion protein deposits. The thalamic lesions are supposed to be very severe in all prion diseases.
Thus, it is important to examine thalamic lesions at the early stage, their similarities and differences among the
thalamic nuclei, and the correlation with abnormal prion deposits.

We examined 18 soradic cases, 8 familial cases (4 cases of E200K-129M, | case of E200K-129M-219V, 2
cases of P102L-129M, 1 case of P105L-129V), and | infectious case associated with cadaveric dura mater. In
summary, thalamic lesions were observed in all the cases, and they were advanced in almost the cases. Many
cases showed advanced neuronal ioss with high astrogliosis and/or spongiform change, and some cases showed

more-advanced neuronal loss and loosening with no or low astrogliosis. The mediodorsal nucleus was the most
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damaged, and centromedian nucleus, lateral nuclear group and ventral nuclear group in order. Astrocytic
reaction and fibrillary gliosis may occur at the initial stage before neuronal degeneration and spongiform
change. The wallerian degeneration was observed among thalamic nuclear connections.

Abnormal prion protein deposits may trigger severe degeneration in neural nets, On the other hand,
astroglial reaction is also diverse. It is very important to clarify the initial process of the degenerated neuropil

also in thalamic lesoins for the approach to clinical properties as well as etiopathogenic processes.

[FL&®IZ]

TUA RIS, KEE, BRREIXKEHEIN, ThThICBEEA LTI, 20IF
& A EIRIEMETH Y | Creutzfeldt-Jakob disease (CID) IL XK IN D, —F. 7V 4 B BREEF prion
protein gene (PRNP) OREPEA TCEHEFHN LA TORBEGBR Y CR-2TETH5,

FEEEET SV A VRICBITI2BEFREOCORETLERFTLE, BEIIETHIZLISIEFIN.
ETORERRSORAPRVBEETHL LR S, REEORWNL, REZ YV TORGRHE
BeEizhbh, CAAR®, BRSPS EBIREEEZH L T2 stratum radiata 75 stratum moleculare
I E S ICHHEE S VA — v R2H, BEZ ) A VRERSEIIIE L, & < IT stratum moleculare,
CA1l~ 4% subiculum BFORAEIZE<LELR TV LG oT, IHLIEKERXTV A DOR®
EErRBIIHERE. HREROEEZELA LI CEORBRIENY, FU TOHEK., HEHBROLR
BLERLTVWCORE DRIOBEENLFH 1,

SEE. DLAREOREEZE LT VHEKZRIBCREEMA TSR, BRI, 7Y FVHETR
BEFAMM L LTORBRLTAHALN, ELREERADHL LI, BEBMU CREELMEZO—2T
HDH, BREZBTIEENLOLICHEAL, FOERVREITHAEDMEWD S FE L DR
BEIBEMA RV, Fh, HEROBEIZOBERICEBRT S TEEOBD TREVHBEZTH Y,
B OREESTONMREEZ FHICEB LT, BTLISRMOLLBELZ L,

(Bes] :

TVFHEOEERFABFRIZOWT, EKEBEDOREZELRT VWL ENSZREKT, 2O
e TW<{lREE, L{EHMBRMRBORE., REJ V7 OMEE, BMKEL, EF7 VA 00nE
EHEBICHEBRE TS, COLSCEEOREENET LT TEHRC, RERXBTSREDHRB %
WAMCHE TS X - T, BEBH LR YBRRICHFS T2 2L BBLETS, Thod ERICE
BIazlid, PVAVHEORERFAHETS LCHLATHY, FECERLZERTH Z &1,
TV A VROETHLE, BRFEOCEBCRECEMTIOILDEELS,

[#M#E&HFE]

SETIHBESNEBRINTERERATH S, MBS 18 Fl, KEMEIZ E200K-129M 4§, E200K-
129M-219M 1 i, P102L-129M 2 f5, P10SL-129V 1 %, R CTH A HEELEICBEL 2 1 #l. 3 27
BIOBEKIZDNWT, ~FhFI IV 2FV0RE, FAYyr—BRE VI V- Ty—RA L F
N—es AT 4T oReE T VA UG RESFEEL, BRLEBREZEENICHEL, TORK
#EFTM L,

(WEHE~DBRE)

BECHBENLWCLEFAORNLEELHREBETHLY, EREZES*BLIHEOZ Y ML R
T3, AHEFLVHRICOWTHIOMECBRELFFEICHAL, MEEHB I LET5E, &5
CREADBRREARICHAZ LB RVWESEHRIZBEEL, TOBEARVEETZ AICBRERE LN
ol rFEEHTHEILLET D,
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