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PrP HIREAIZ % 5 Rniw =%

TN O R EEE FED

F # BT

(R BB TR 42 6 o8 B OB 2 L BT e 88 %, LT 100052)

HE Foym 9%, BP A% e b i 28 JK i 7% (transmissible spongiform encephalopathies, TSEs),
A —REGUH YR RATH AR, BEREK., BfBff bt 3B X, AR ERemEd
A2¥, @ EF & @ PrPC (cellular PrP) 354K 4 5% #) %49 PrP% (scrapie PrP)# £ % ¥ 149, {2
R FH AT FHANZARA T IRFE R, PIPCHRRNERERAERTRIEETEHA,
a2 B JeJe PrPC 54K A PrP%, R ifAb WA &/ ¥ PP R L TR A PrP e9 £ & . TmiE
12 B 4421342, BETFRPIPCHEFTARRTEFHFEARMFBATZE%4RE. AFLFRX

F PrP it M i& $y J2 e Jm 8 7% P 09 4E B AT 453K,
B, ik, WAEH

Xiia

Joe 95 B 95 SOPRA% B2 1 g 48 PR i (transmissible
spongiform encephalopathies, TSEs), & —XR A&t
BOBIEEM B R, GFEALMCID.
GSS. FFI &%, 4Hig4RmiRm%(BSE). ¥
FEFETA (scrapie) 550, T 205 (1998 B U RRAE i
WA, MAETTERMMAER A4, 1982
%, Prusiner W H “HEHEFME—" KR,
WA G B G A IR AT MR B R F 2 PrPC i3
R IEI PrPse, {HZ i 8 1) 35 58 an ] S B & oA
TARANERED . FiE#ERA PP A RFHEMMHE
#qM, BURERATAEH PrPC 1L 8 PrPs [ R £ IE
WHIAETEINRED, BUE PrPC #Lh PP R AR
FMEEEHTE, Aguzzi FN N ELITEEL S
AfHmadstt, mEREHR LR PrP KRN EH
1E s B o AT BE R HE EE M AER .

1 PrP BIBEREH

KB4 PrPCId i b BE AL B AR BEULEE (GPD) 4 € 7
T PP RS (R Al BB XA I B, caveolae)
rhiel, AR H BT 7R ELEGE 2 — I A (lipid
raft) 57, PrPC ZE4H BN e AL T | R B 4A R,
T B R AR PrP 7 BUR LR Anisb, Eaw e T
91 P .

PrPC il i o Wb R AT R A R, TERE N BT
MER, HidE/REREZEARTERE, RE
FRELTE R N B /MEZ BIEATIRIR, PP &G
HAH 1%~5% ¥ EABEFEF AL g, EX

4y X B 2 40 M B R AT 6 3F, Rab FKK(Ras-
related GTP binding proteins) ] it £ 5 PrP HIffi N1z
ft 2, Rab6a 1] LUMEH PrP M /R BRI ) $%5iz
F|WJFEM, Rabd W25 PrP [ 41 BRI #5125 Xt
F PrPc W HEHIHLENLE i, —LIF#ERH PrPC 5
HAh GPI 4w E AL, WL EEHTHES. H
IR Z IR PrPe B8 % & H (clathrin) M § A
", Magalhaes 55UOF A 3 5 45 BB 71 GFP-
PrPC 7E SN56 41 i 4 I il N iz St 72, EBH Prpe i@
HEEEANFHE, #HANEH Rab5 KN4 (endo-
some) Bl = /RFEAAH . PrPC S/ AT LI HE# S5H#EE
H (adaptor protein) X EEHAEH MK, 7HE
TEAE— PSR R (A 1E 4 PrPC 24Kk, HMAMX 44A
PrP¢ N i, 3R 45 #3485 77 4% /)N & (clathrin-
coated pit)"ENAF TN FHF. PrPC ] LS HF &
HEAHEAEM, w4784 37/67 kDa i laminin &
H AT REE b 2 AR B PrPC W, (BAT RS BIBIIE.
ANFFIHF IR T REHRE PrPC A Rldriz, kA
iR RN, 5SROV, B RERE . HarrisU2HAN,
BAR PP AL TABREEVEAKRES, HEEN
# i PrP ] LB FF e ik N4 /N s, d i Bk
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WM ERUR R R EN S B A EER
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1 PrPc HIfERZHIT IR

PrP¢ A& & 12 R BN,
B4y 101 B 40 B R R i, FE R AN ME 2 R B AT 1B IR .

PG P AR N TN 2 5 )l m s ts, R4
BRI PrP fH A T M3 () 13 42 A0 i B 2R
B PR P MRS, R/RIEAR NI PrP 1 A] BB m iz &2
PJTEIY,  IX A [ #5128 o AR AT BEAE BUR ML R HE
YEA . R FE M54 PrP 21 E200K. P102L. D178N.
F197 KAGAN 94~ ) \UIKE & X () 5L i iz fanid 72
RN, FIReS5 T 8A% M bom 380 ) I AR .

PrP £ AV I RS 46 25 R ] 8 A 10 40 M RS 1 i 4%
HAFHALREFD, FiEERARBRES 5% WE
A, ESNR KIS PrPse Ikiik 5 &9 PrPc¢
FITERE R & BT R AE T AL R, Beranger 1A K
FFHEAMFTEPP MAMBEEN .. AEFEFELIE
HIE BN R, PHBE AR E AT Prpse &
Ao B AEME TR B 284 PrP AT LR A B R INFE
th, FERSFRMMF, KA PrP EHWIEREI(A
A BN AR =TS, REEARFHERE,
2 —EFEE R k18 PK(proteinase K)FitEl",

2 PrP ERRMIR ERIFRINGH

PrP 75 W 5 W A il TE i = 2K 4 4509 (B 2)
(1)5E & (fully translocated form) SecprP,
BatismBI R, K45 PrPe REUXFh 45
IR (2) #EER R (transmembrane form)——
Nmprp fz CmPrP, Ho N S 5l # [ PR A 4R A
B, OB BEOR ST ERK X (aa 111~134) 5 iGN
Z: (3) K (cytosolic form)——cyPrP, H
IFYE#RBH, cmPrP & cyPrP ERX A A WA HF M.

i IR HE AR A0S By @L%a?liﬂﬁ REBTREEED. ERAKLMBRENSNE, ANSKPrPC X

18 kDa

=T 25kDa

14 kDa

2 PrP EAFEME LRI MU
Cyt. Secy Ntm. Ctm %33R cyPrP(cyt). 3¢PrP, MmPrP,
cmprp, EEHFANAMEE, PKHLE, EEABEY HE
(RERMEER), SPrP {fRE 41 25 kDa, M™PrP [f] N 4 F B £9 4
14 kDa, ©™PrP [] C i /T ¥14 24 18 kDa, FIFI{L 545 R 5T Prp
B LU E ARF K PrP A BT,

2.1 PrP #RIMEHBIR RS
PrP ({31 $h &5 R AL LB R e iz B\ N M £
AR, (55 kS E X RE PrP 14
Gikto e T IKIEIE PRE N i 4 € Ao (40 M )5t / 1A 5 A
JEE ) T B2 CmPrP FR)A B AR s 81X Dl i o g
(4 R T B3R NmPrP e CmPrP A R EE A 20
PrP C /7% (aa 231~254) 0] LAE P 5 $452 1%
5, fEC™PrP WIE B KAEER . A, AmM
I Sec61 (AL THIEZ MNP, TRAM (trans-
locating chain-associated protein). SRP(signal recog-
nition particle)% {4 & TRAP(translocon-associated
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protein) B S AL IRANE S IR ERIGTHAE
BAERR,

1E 35 48 B A A7 8 20 5 1 B T X R M 2 7 =X i
PrP, Mironov R BT E BT, K
WA S KM B RAEFAL, &5 PrP A7 7E TR
i PrPCAEW RNEHT A& R S-S B I
Nmprp % ¢mprP (DT R ER 10%). 7540 M A
AR RSP RILHFEME R PrP, Hini &
AR & A A, CmprP 1/ B cyPrP & ETHE,
Al B85 o 599 () IR AT HE AR LA oK o
2.2 Cmprp gy H M

HEAr B PE A117V 2848 PrP (1146 3 A B H B
ZBMERIER, HhmREC"PP, HERH
PrPsc A . KIE GSS AHHESAL P102L 140 s
Rivh Cmprp RKIEE L H A0 MAIE FIRAE, A AEXT At
PP T UM e, /N R Y5 5 2 41 i Prpse
Ljemprp 5 BEE %, KUY PrPs W g5 F CmPrP
B, rrEMEEME. Bk cemPrP 7] L PrP 5848
HWEHBEFZZA, WAl PrPse AT FF~4E.
ConprP T AR S5 A% M SRR 1 e 2 b 3 [R) B B0
R [T

coprp BRI RATREZ, B BN PrP R4
(I F5 BRI B I I X ) AR S IR K, N BT N
coprP GG E, BT U CmPrP oK RER TR PR AR
MR AR, URMEESHEHESIBER,
B LIk PrP106~126 AJ{E2{F 41 i A PrP¢
£, FE 4R CmPrP %, O~PrP A REIE
M pURBER R, BEA MG
KEEAR RN, FEAEMEENE.

2.3 CyPrP Byt HF LI

7E PrP (N TRzt /2, 4 PrP RAEHS
TR, A SR A R R I ) S i B Al
PR R 4 R (B AR PR AR . AR B A IR,
WARRTEM PP I ZWHETARM, #dEA
g A () i e PRI, cyPrP &R &L aM 1k
. Ma 52OF| H & B R AEHI7)5E S cyPrP R4,
RIDER] cyPrP B HA Mg s IR,

EBR R B, RBINT PrP MR
P& ABREMHIRERS, PrPs nfge AR
M PrPC T BN IEH, A RITEEA;
PrP¢ [n] PrPsc #ALif, MR RAETL, FHiRTERN
PrP AT 8 REL cyPrP 3. CyPrP ] fEilid 4 S 40
BUAES. SMRANMIGREOFMHEEN. ¥iz

B A% T B R AR, BE K T IR AR I
ST S = i L

Mironov Z2VE B 4 #4128 TuP PrP¢ EE A0
TR, AR cyPrP o] RefEH L6 AU (K 1 42 TT 4
b L &M, X5 Roucou SFPMAFFARST, 7EA
FARMEETCHMM T, cyPrP AFAEBRMAER, ki
AT DARP A S F Bax M SFHIAMA TS, cyPrP 1Y
BEHIERHTRE S MR RIE K.

HEFENE, °PrP 5 cyPrP U4 BEA
SYIFHT, HETTRER LR, CmPrP (I a) $7iz W HE
2774 cyPrP, BHAE S cyPrP A K40 %
71, MR EAMECPrP EH LG SR

3 ARMEmFSRPER

PN 5 X3 ot P i A SR PR A (ER -associated
degradation, ERAD) & PN 5% W i < . (ER stress
response)i& 12 7E PrP IR A iz P R E E
MIVERT, T RE L o B0 A0 BEAL A A R
3.1 ARMEXMER

PRI T IR 5T B A A AR I L D B R T AR
P K o ot a8 A2 A R 3T B BNOAS BB Bl 18 O R A
MIARE T & B A B & fieE, Bk E g
RE, HIRKBTZ & - & AM{E RS (ubiquitin-
proteasome system, UPS)PY. 7EWN M KA &
R, BERST B PrP W B 78 9 BN / H R A
1, @RFIMREREIE, B Secol MR EAR
HIEBART, TR ENBM, REH26 SH
HABEMEM. PrP &5 M LLe] &% ] e B
RER, ELEHBRT, C"PrP A G Al R A
SR P AE G PR AR ML DRI B AR, T AE 2 2R N IS
mF, BEEBAIRERE, CoPrP WA BTN ER,
REHLMmEIME. Preh, A5 B R Th AR &
B, XAMER R REAC AT ReE R A E R R
R BHEARE, FEHARKE.
3.2 ARMMNHR N

EABRSHRERE T, MR ER )RR
5 N AR B GE  R AE RAIN, RITUR AR TR
R, P R SR N L 3 AN (1) AR
W FAAB R RACET R, i@ i A B 1
(2) 4l fa N B BA b, DARR AR Py 5 Y )
Bs (3) RN W 4 I S 3309E caspase-12, il A i
R OB R R, ST, WS S
ZBATHER TR EEE TN, Bim &EA K
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Bcl-2 K&K 7t Bax. Bak 25 8% caspase-120%,

IvanovaZ5B4H F 622 FT e 1 BB B ARBF 7T R
ZPrP KN IZ ISR, RIRA KGN Q217R)TE
90 M N B AL R BB, TN M E . PrP Al
REFE N BT 1 3R 753 PIPLC (B RR ULEZ GBS ) PLtEAE N
WSS, MEAER PP —EM T RE/REA. 1
4k, PrP iR AT ALl Rab6a 5 4l R 2 M R E A4
WHEEENFTMN. PrP fERNEMFRE A5 AN
TRRI RO N, HSMMRET, TTRERBUR R
—AEBEIRFEHLE .

4 ING

FFF 5 PrP i P18 5T 005 s A2 e 5500 F PrP ALY
ISR BUE N TS ORI R 2 FRENGEA
HER N, WAL bR R R R T SRS IRt £
KOS, @I TR PrP i) ) EE ] PrPse TR AL,
W hr B RERERE L PrP A MR e A, JEHRF Ok
R ARBEREINE] PrP I AF. (T3t PrP M40
JEREA, MR — PR #EEE. XF PrP
B s AR UL CEUS T AR, (HRUI47
TEARZ F G FUR BRI R R, 75 Bt — 5 B PrP
JH P 3 S 7E e s 2599 BUR AL B4R
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The Role of Intracellular Trafficking of PrP in Prion Diseases

Xiao-Fan Wang, Jun Han, Jian-Mei Gao, Yan-Zhen Wan, Feng Li, Xiao-Ping Dong*

(Prion Laboratory, National Institute for Viral Disease Control and Prevention,
Chinese Center for Disease Control and Prevention, Beijing 100052, China)

Abstract Prion diseases or transmissible spongiform encephalopathies (TSEs) are a group of fatal

neurodegenerative disorders that can appear in sporadic, heritable and transmissible forms. The fundamental patho-

enic mechanism of prion diseases involves the post-translational conversion of PrP€ into its infectious isoform
g

PrPS, but it remains still unclear that how prion propagation leads to apoptosis of neuronal cells. Recently more
p propag pop y

evidences show that the intracellular trafficking of PrP¢ may play roles in the pathogenesis of TSE. The conversion

processes of PrP¢ to PrP% in acquired or heritable prion diseases affect biosynthesis, intracellular localization and

transport of cellular PrP, leading to neurodegeneration through perturbing normal function of PrP® or generating

neurotoxic species. Possible relationship between the intracellular trafficking of PrP and molecular pathologic mecha-

nism of prion diseases were discussed in this review.

Key words prion diseases; conversion; intracellular trafficking
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