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Abstract
The cellular prion protein (PrP%) is a glycosylphosphatidylinositol anchored protein encoded
by the PRNP gene on chromosome 20 of humans and chromosome 2 of mice. The details of

the physiological role of PrP® are not clear, but it has been suggested to be involved in
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several brain functions such as synaptic transmission, memory formation, and
neuroprotection. Prion diseases such as bovine spongiform encephalopathy and Creutzfeldt-
Jakob disease are fatal neurodegenerative diseases caused by the conversion of normal PrP¢
to infectious scrapie isoforms (PrP>) . Many studies investigating the cytotoxicity of PrP>
have focused on identiying fragments of PrP that induce cell death.

In this paper, we reviewed the aggregation of PrP peptides and their cytotoxicity, such as
PrPios-126 , PrPge-146 , PrPiig-135, PrPios7-147 , PrPos-144 , and PrPos—g . The shape of the
aggregates formed from these PrP peptides was mainly oligomers and fibrils. Cytotoxicity
was observed in these oligomers and fibrils, and it was reported that they were mediated by
apoptosis. The involvement of the endogenous PrP° in cytotoxicity differs in some reports,
and it is suggested that there is a route that depends on PrP® or an another one that does not
depend on PrP® . If it does not depend on it, it is considered that destabilization of the

membrane, change in fluidity, and formation of pores that cause ion permeability.
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Mo 7YV & > 5 w87 B (PrPO) 1, & b 20 Ffetalhe v A0 2 F4etathiz b 2 PRNP
BEFICE o TI—FENDLTVAYNKRAT 7 FINA T b=V T Y H =R YRy ETH
% (Prusiner et al., 1998, Aguzzi et al., 2004. Linden et al., 2008. Del Rio, 2018),

PrP° mRNA O BB RAWMORE L /MHETBHE SN TV D, S S OMRSRIIINZ
Ty U Y AGREROIEZ GV o2 OME T TORHAPHE SN TS (Ford et al., 2002,
Miele et al., 2003, Linden et al., 2008), F7z. KL XV TH % 1FIEC IR OB LIS 2
IZ&N T3 (Miele et al., 2003, Tichopad et al., 2003). PrPCo» B3 O 2EAIZ I & 2
TRV, ¥ F 7 ARE, R, MERER L W oD OO G- 2RE S hTw
% (Wulf et al., 2017. Legname, 2017),

FEDORAZ VA E—, FEREE, BEOE PO —V—F, FVA Y- APOAL AT — -
YA = BIREREEARAE, 204 Y 72V k- Y a7 (CJD). NU T >+ CID %
0T F HE IEHEO PrPOAs, BYED A7 LA E—T 4V 7 4 — 4 (PrP) IZE#H5 %
ZETHEULHRIEMN MR EMERETH S (Prusiner, 1991, Prusiner, 1998, Aguzzi et al.,
2009, Brandner et al., 2017). {ziEVEdS & OBIRTED 7Y & > 9 T O AR RE B o 551 H A%
ZIRT 2720. in vitro B L in vivo TOT ) F VIROETVRORFE L TN 0 %l 720F%%
(Brandner et al., 2017) %, PrP @fio 724h ) B hfifis & filafE 8 LA b 47hbn T
W% (Corsaro et al., 2012). DL Tld. PrP X7 F FOEE L ZoMaEEEICO WL
Ya—Ll7
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1. PrPCoigit LSS

(X LI2 PrPCo s & 2 DO —2 T 2 IR A IO VTl 5o ik L AR Z 7 )
F 5 2878 (rec-PrP) ZfHH L7oRgEsen 5. §RHE 125~231 2 &4 C K F A A ~ i
2O0DFHNBANT Y REZODD gAY v 7 ATHEENLERRBETHL I EITRENTY
Bo —Ji B 23~124 2 G H N K F A4 Y id, B#EESh T 7Ly 70 Thd (1),
PrPCTiL a N v 2 ANE L (F V87 HD~40%). fANT Y Fidd v (3%). —7Ji.
PrP>*Cidy a~V v 7 2P LIBAL (B0%). BAFT ¥ K%L 2% (~40%) (Daggett,
1998, Brown, 2001. Aguzziet al., 2004, Aguzziet al., 2009. Sanchez-Lopez, 2018),

ZON K F AL X0 Tid, ZLOMRICE D 427 ¥ <7 F FEF] PHGGGWGQ @ 4
DOMY R LA S 7% H5RHS1~90 12, A 4 ¥ 2 BIRWITHEET 5 4 OISR o h
HZ EDIRENTWAS (Viles et al., 1999, Aronoff-Spencer et al., 2000, Bonomo et al., 2000,
Shiraishi et al., 2000, Whittal et al., 2000, Jackson et al., 2001, Burns et al., 2003) (1),
C OFREETALIH A 4 ¥ ZRHESED72DICPrP A Y Fax—1+F 5L, flf A+ 2 OREI
LoTarvzr A= a YEALAREE SN, PrP A7 0T 4 F—Y¥ KiifEx #5352 &b
ERTwb (Qin et al., 2000, Wong et al., 2000, Quaglio et al., 2001, Kuczius et al., 2004,
Yen et al., 2016, Luetal., 2018),

COFRGAEALE WA 2 E OB, EREM L EDPLT 2 LA PEVRLYA 7 TEILD
P & 7o TWwb (Viles et al., 1999, Shiraishi et al., 2000, Whittal et al., 2000, Jackson et
al., 2001)o UFRAEA#EEETHE L2FA72 B O R TIX 0.58 uM Tadh - 72 (Shiraishi et al.,
2000)0 S 512, MOBEBOMIET, KA 92-96 (GGGTH). X UV 107-111 (TNMKH) {2
LELRLEMBEETMUSRSNS Z &2 XN TS (Burns et al., 2003, Jones et al., 2004,
Hureau et al., 2006, Klewpatinond et al., 2007).
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2. PrP5¢& recPrP BRDA U 37— &7 « J'U LRSS =

PrP>°oflifats E1E 2 <570 % {13, MIIELFES 5 PrP OB 2458 T 5 2 L1k
HBPEDbINTE A7 LA E—ipoMilaGErLs SEZ T 2fHET s oL &
(& PrPCst kDS, 74 7V NV EIET 4 7Y VA ) I —DREWTH 5 (Silveira et al., 2005)
S LR PRI S YN RS RIS A L T S L R 8K T 5 (Appel et al.,
1999, Zou et al., 2004). A% L A4 ¥ —i7n 5FE S h7z PrP>o N RiIHiE <4 5 PrP27-30
(37 90-231) %% M= 2—m v BIUOEEMIBTT R b— 2 A EFRT 5 2 L3mE
ENTWw2 (Prusiner, 1998, Giese et al., 1998, Post et al., 2000, Hetz et al., 2003) (£ 1),

ERVAVEF Y NTVA VI Y87 (rec-PrP) OMBGFEELEZDI Y T F A= a Y
WZOWTHHEDVD L. BEEMAE recPrP 2OAER LA 32Dy T+ A= ay (£
X— WEA Y I —, 74 7Y N) ZHWTREME L AR E S - il TR O 0
Twb (Novitskaya et al., 2006). TNSHDOWFENS, WEk+ ) I~— 74 7YV, g
GEMEARLS . TR = RAEFET LI LW ST %o TWwbh, F72, siRNA T X 2 NTENH
PrPC BB OMFIAY, 48 rec-PrP 2 SR SN2+ ) I —B L7 1 7V Vool stz
MR T B LB A ENTwAS (Novitskaya et al., 2006) (K1)o INHDORENS, U T
~—R 7 4 7V OMBEEVEZNAEE PIPCR AL T D 2 PSR TH S, Lo L,
MORETIE. 74 7V OAD e MRS NTERAZ Ml ICHlafGE 2o S 32 &
RENTWS (Novitskaya et al., 2007) (F 1), MilatgEtke PrPoay 73 A= a v ko
B A PR 51213, SORBMIESVEL bbb,

3. PrP RTF ROHHRRISEY

RIE DOWFSE & 1301 PrP oM EMEIC O W TR T F F &5 724 < OFFFEDS, 552 106-126,
Rk 82-146, 118-135, B X UM 127-147 B ED PP 75 7 A ¥ F W TITDR TV A (%
1o

1) PrP1ogs-126

INHDXRTF FD%MDT, PrPigsizelds ¥ — Ay 7+ A—=ary, 7304 F747Y
VOBEB LT T 1 F— KT 28510740 % & D PrPEOR#O—#H% o Tw
%7:0% K OWFETHMAENTE TV 50 PrPigs 12k HWV72FZE7* 5. PrPigs-1267* DB S 1L
7274 TN EF ) T — O AR LT EME % #> (Forloni et al., 1993, Brown et
al., 1996, Gu et al., 2002, Kayed et al., 2003) Z &=, PrPios-106tZHE K 2 MG EME 21X
WAELED PrPCs, RuIRTH5HZ LR EDBHS2IZEN TS (Brown et al., 1994, Jobling et
al., 1999. Fioriti et al., 2005) (1),



PrP (FV A v % Y0 ) X7 F FOELE L 2 oMl & 5

2) PrPgs-146

FVAIIY - ZAbBAT— T x A YA —HIZBHEST 27 304 FOETWITTH S PrPss-146
WHER LT 4TIV, Ty PBLYT ZAOERP LB INFE = 2 —a YHlgiax L
TTRIN=V AT FNEFEL, MRGEEZRTIEPHLMIENTWS (Fioriti et al.,
2007) (£1)o L2 L. ZOMRELIZHEWIC, PrP #ETFRIYY AICHRT 2HE=2—1
YHIRZRT U TiE, PrPgpiae? HER I NIz 7 4 7Y Vi, FHCHIGERE L RS RnZ L d
FR IR ST (Floriti et al., 2007) (FR1). IO DOKRIE, PrPss1ae2> AR L 72
T4 TN NIZE o T &R SN MEGEEE,. HEOV - FTELTHT, 209) HEDnL
DHPNHTEE PrPodsBi - L Tw b S L 2RIBL TV 5,

TATIMCE o THERI SNLEERD, BEOARRER A + v &tk %k Lo’
% 7% &L PrPOCRAE L e v T TR AT 2 WHENE D S 5 (Demuro et al., 2005). 2EE.
PrPs2-146ld ALPETA + > F ¥ 2 V% L (Bahadi et al., 2003). OWMEIEL 2L S5
ZEHIRENTWS (Salmona et al., 2003) EHIT, MK I L AT - VDL XV AKX
®EAIZTVLY Y v —EXDOMERTHLAZ T VAYF VS, PrP 1 DB EMERICHIT 5
CEDRENTWS (Bate et al., 2004)0 L72255 Ty BF 5L PrPsy s bR ENTZT7 4 7
VIVICIIHERE IR 2 R AL YBFE L. TORL D FA A VXK - Tikse S b a1k
CPAEED PrPOICARATE S 20— by & 2 \WIZAEED PrPOICIRAE L7 v b — D Adh 5 2 L AR
BEhs (Fioriti et al., 2007) (£ 1),

3) PrPi1g-135& PrPiz7-1a7

PrPiis13s% F V7289820 &1 PrPus s HAEB L723E7 4 70 Wik, WEEPE® PrPeo 38l &
THEBIARIC in vivo B X in vitro THIMMGEMZFHFRT 5 2 LAME SN T2 (Pillot et al.,
2000, Chabry et al., 2003) (£ 1),

%720 PrPio1ar 2 IV ZEZED S\ PrPigr s S L7727 4 7Y VA, I L AT u— L3
BAREBICHAS L TG EE2HET 52 EARB IR TWws (Tagliavini et al., 1993,
Rymer et al., 2000) (¥ 1),

4. N Kifi R XA VHED PrP X7F RDHHISE!

PrP O N KM F XA U HSHERT L4 ) Tv—F72137 1 7 U VICIZMBRGEERH 5 D
PRS2 %0 N Kb N X A4 VIZREDS % rec-PrP %M L 72O 51, N K F
AL PrPO7 4 7Y VERICLETIE AL, F72. PrP oMl EEIC O EEMSE L Tw
& ENTw5b (Charco et al., 2017)s
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F FERAOKOBMAS, F0k# L SN Twb (Goldfarb et al., 1991, Campbell et al., 1996),
S5 A7 I RTF FRAIOIHALREI) PIPY2 BT 5 P T VAV 22y 7Y AT,
BT 2 B L L MR BRI PrP O T A M a7 ) F — 2 A B X OVMEER = 2 —
DYORET R -V A2HHETI2HEGHLMEGELZRET L2 E0ME STV
(Chiesa et al., 1998, Chiesa et al., 2000),

T, FVARYY - ZAPURT— - Y u A A — RIS 5 Y145Stop PrP Z2 5K
IS $ 5 rec-PrPosaa? EHFEEMIZT IO F74 7Y VKT 5 (Kundu et al., 2003,
Vanik et al., 2004, Jones et al., 2005, Abdallah et al., 2012) & & REYeEDHRTI & by
SN Twb (Choietal., 2016) (K1)o ZNODFEDS, NKU F AL Y HOERTSHT 47
VMG EEDGH S L EZ BN D,

Rk U7z rec-PrPos iaa 138 205, a2 bid 4 DO E s N/ F 7 ¥ X7 F FhEgH| (Octad,
A 60-91) & 12D ¥ — b (58K 92-98) % &t rec-PrPas-os. 43 rec-PrPas 031X
PrP X7 F F (Octad) %5, in vitro T X7 L4 F F (NADPH % ATP % &) L4 4 ¥ oJff
TT 7 I8 FERORREEMSE F) Tv—) ICEET22 L2 /L TW2, 26 0&E
fKix, 7a 7 4 F—€ Ktk ZE4 L. Neuro2a fllg~o 7 K+ — 2 ZFHEIC X % Mg EE <
HES AR HpL3-4 N EM: 2R3 2 L 2 HE ST 5 (Shiraishi et al., 2006, 2009, 2011,
2020, Ff, 2012, HAME, 2017) (F1)o F/2o ANVLTAFaY YRBPLREDY ¥ RT v
B\ in vitro TO rec-PrPoz osDEHEIHE X 5.2 2 2 L HFEFFICBIZ L Tnw5 CEElL, 2014,
Shiraishi et al., 2016)

INSOMED LN T, PrP BIEFRE~ T A9 S8 &7z EMEk HpL3-4 To,
PrPosos Bt EARIC L o THFE S NS MBEHGEEICOVTHN, BAR PP 2587 5
HpL3-4-PrP iifa & HpL3-4 MNADOW )i DEAFHRZH L (LT EE2 2 AW LRI H->TWD
(Shiraishi et al., 2009)o T 415 DRI, PrPos osBEHARDEEYEDS, PAEM: PrPOAREE L 2w
RRITER T 52 L 2REL TS, Hiak L7z PrPs146 WL TR E N2 L 912, PrPas-os
BERIL, BEORLELRA F ¥ BBEMALOTEK 2 & WAETED PrPCICRAE L e Wil &k % 3
BIWEMNHLLEZ LN, SHRRET2LENDH L LD,
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Fz | PrP & PrP AT F RICKZBEMART R EMBRIEE
a5
NTFF | BEAOTER | MREEE | o AN 1E | oMok b Hk
PrPCRg 5
PrP27-30 (3% |aggregated |H D B 5 PK it Giese et al. (1998),
3£ 90-231) forms 7’;]2; — ¥ A | Post et al. (2000),
Dk Hetz et al. (2003)
rec-PrP (& |74 79NV |HY B - 7 & b — ¥ X | Novitskaya et al.
E) FUTw— | £ I 5 DB (2006, 2007)
PrP1o6-126 4TIV FY B4 PK i 4 Forloni et al. (1993),
Fya<w— | AY B 5 PK i Brown et al. (1994,
1996),
Jobling et al. (1999),
Gu et al. (2002),
Kayed et al. (2003),
Fioriti et al. (2005)
PrPss-146 7470V A BY45- & WEBY | 7 AKX b — 2 2 | Bahadi et al. (2003),
g}gg —P 0| OFH Salmona et al. (2003),
T4 TN | S Bate et al. (2004),
(&2 Fioriti et al. (2007)
PrPi1s-135 FE74 79UV | HY 4 B AR Pillot et al. (2000),
Chabry et al. (2003)
PrPio7-147 T4 TN £ EADKE4E | Tagliavini et al.
(1993),
Rymer et al. (2000)
rec-PrPosqaq | 74 TV IV Y B 5. PK i Kundu et al. (2003),
&Gt Vanik et al. (2004),
Jones et al. (2005),
Abdallah et al.
(2012),
Choi et al. (2016)
rec-PrPasos |41 ITv— ) B AR PK i 4 Shiraishi et al. (2006,
Z’)g‘ég — 3 A (2009, 2011, 2020),
s FIFi (2012),
F Al (2017)

PK, Yu75+4+—%tK
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