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How do prion diseases work?

Wy B s o A i 2
okt JE L Zm Y

1 P ERE B RDUREFFT, W E R E A, R 430071;
2. Tk BEWAL A PR QUE .G, I 430068
* BX& A, E-mail: cyli@wh.iov.cn

2016-09-26 WiF, 2016-10-13 1471, 2016-10-17 435%, 2016-11-10 R4 j & 7%
% [ SRl 3k 45 (81172376, 31270200) % 1

% R g IR R (R Fm ) — ), 1985F EXERR RS RILT 2HERMRE. K A&
TR 2 FIE R RS S aRARE MR R AT, NEdo- Rl HHAERE %L N E&p-
WEMPKF R, SEREMME LR E B R R, XRER W2 BATRE B8 %H A&
7707 k. BAREE A WROMME B AR R IR BT T R B — P AT, R R . RIB R R R R A e
EHEEERREMFHFRARAARTRFRINAFCEHEREFETERR, MMALXERESMX. RiT
FEMN, ZHWERTRF MM RZERRT . MeAR. TENABRFBORWERS T EE G A RMT 2,
B ok, 1] A A RO B BORALE X T R R RAT RN R A E R SR ASCEBT JUA £ 328 R
FRA KT A UK, A LR B 0 R RO R M AR RO T T R BOR IR OF A R R BN T e

Kbl FomERE, BRWESREE, AR, FRER, URE, fUREka, Zalli Lt

Joe s T (prion diseases) L Bk 14 Ye e 1 45 1R ki s
(transmissible spongiform encephalopathy, TSE), & Hi
Joe s 5 5 | S i AT IR e RN Bl 1) ) B M i 2R A T
PR . B (14 Je o T 0 45 1) SOBE FG (Creutzfel dit-
Jakob disease, CJID). 7 4% & M 4 o7 W 48 K AiF
(Gerstmann-Stratissler-Scheinker syndrome, GSS). %
BUME 5 P 26 IR SE (fatal familial insomnia, FFI) . #% %
TIELBE 1 2 i (sporadic fatal insomnia, SFI) | JE -k
(Kuru) . 75 55 50 50 #fE [C % (new variant Creutzfeldt-
Jakob disease, VCID) . 4% Y4 T 45 MR fiki 9 (bovine
spongiform encephalopathy, BSE)a #KJ 25 9 Fl 2 I
PR (scrapie) . A Ihe i #5019 & AR AL,
TRAERE T T N30, MRIEAL R AR 22 5, ok
95 T L 43 Ry ik & #8 (sporadic) . 15t 1% %) (geneti c) Fll i
Al (infectious) = K. Hirhist 4% R e #5246 th A

BB A B G L 4 i A e £ 1 (cellular prion protein,
PrP) i 5L 5 (PRNP)FEFE SR HE R AR BRI, RIRRL
S 10%~15%; 1 Y AL e 0 S 4 R 1 o i (PrP™)
8 it SRR I B, A BRI T 1% 0K B e e 1
JSEFE IR A WA 0 e T, R AR R 2485%. (A IRE
RS, AT — R e 15 H8 AT I TR AL Yk

1 Sowiblan

518 2l Wy AN 26 e e w5 04 R e e R
(prion), 2B ARSI AN 21 5 i B 68 1 B BE S 1
1AL AR L ARG TR . A e 5 1) T B e 4 T
RARVRD, AT B & A /0 R 2 sl . s
Qe FRG RPN R T T, PR
R 2 Ak e R — D RO T B A
A T7) 42 5 2 1 9 ELAS [) — 00 S 4 45 1 5. Je i 2

SRR TRk, e, 2RI, Bops REpOR dn i) k2 Bl2AiE Rk, 2017, 62: 16-24
Zhang H X, Shi R, Li C Y. How will prion disease evolve (in Chinese)? Chin Sci Bull, 2017, 62: 16-24, doi: 10.1360/N972016-00913
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AT K B A KB A TPk, ook s f
% ) T3 ¥ B AN BRI o foc s 2 (%) SR e, i foe 2 1
WK B 29 A K AL, 332 X 53 o 2 A e 2
H Y 2T B

i 1 e 25 B PRNP 3 (R4 T A8 Qe B Rk iy
20p13 |, i/ (Mus musculus) # prnpJE R 47 T 2F2
b R EERE, e R T A
Hegh®r, JFAEmEL s s EE AR SY . iR FIFE S
WA Z o040, RHAET M AEREHZEIC., O
. R RS T AIE b R A = R e
HEWAEY GBI R 2, Ha B AR A
A PR T A R, 7 R 2 g LA 8 T T 1 e
BEAE IR. SR R A5 5 IR A P BT S g DI B, 1
2 BL i A5 5 BRHE P J5E I v g SR s 7k JUL B s
Y16 BT A 5 0k A o AR TR S R A A i 1
5T KT B VIBR AN, B A iE S8 i+
R Bl N-SE R L AB . 58 R R 3R S B T 1 e B
e 24 25 R 2R FE MU ) 45 43 0 381 248 i S A 2% T O )
FEOBE SE 05 N ok LS 48 2 7 TR A, Mo iy H ik
AR BRI A E, BAMREERNZEAS
5T i 2R B #0540 M 0 B A R
e A R R AR s, SR prnpi
B /N BB B S i AR K R B B EE, (H prnpia R
()3 fa (Danio rerio)Z) 22 I 41 i 1T % B i S B
WRIRSETM, BT R, o #E A B 9 B A I o 4n
MagEPE, o 5 B 4 prnpis B 19 /N BRI 51 /N B
f e B ) A 2508 B K 28 40 2 3k b 4R
H, BowaEA 5 /N R 2B AT AR . e A
o, BUw RIS R R RS AR, B odB e 3
() I A 1L AR R BT & Sl R R B BE DA ITT S 30 T M &t
iR sET, BEARMAPLTAIAA . 1A, Bowk s
ELAT B 30 ) i e B B R 22 S b, RIS W) i 1Y
SR O RE T, R L IR B hode B
HE AR AT AR TR, TR s JER e [R] — b & A TR e
9 B BEAR N AE ik 25 Rk

2 ZPnt R R e DL

2.1 TP A AR IR iR

NFR MK (mad cow disease), 19854 % kT
e [ 4 A BB — 1) A 4% Y P T 25 K ik (bovine
spongiform encephalopathy, BSE)S:-%{ T # K At 2 fiic

T HEA S AP 5 4ttt AT 2200 3k 4
BEHAIL K T A AL Y Ve T 4R, A6 3R e 1
2 3k 27 U7 Sk U, SR (i 2 A e T 26 IR 7 B
FRAFAL 4G AR 25 28 G0 1 T 2 R 2 6 L o 2 SR A 1A
A TR R B DR B 200 O 86 A L A A% e P Y 4 TR i
I B VR AR I — 8 Ry 2~B4F, TR I ACRE HR HH )5 9 4 —
e 28 B 64 H NBET:. AT 2F T A L R A
A1y RS VRORN VR I S5 ARG IS 21 Jie s 1 HLAS B AT 5 Y
P, WA PR E ARG RE (s, (AR L TR
Rl S RS D ER AC AN EADRE e SY ( CL G2 BN
i

B4 5 | 7 420 L g 2 1 e e T 445 IR T i 14 e s 7 75
FRAN, IBAFAERE 5] A LAY M A 44 YV Vi 250K i s
B H- 250 T - 250 79 i ke . R SHL AR P 2 5 5 B A L
H- 05 AR 70 A7 BR 2 11 B K AL A 25 18 T o R 3 41 4
Ay PR, I L- T Rk A A B B i
(), JOREIEAL 5T 050 TR, AR S P A= L Y Mg
2 0RO A A X 80 2R BE AT G ER ARG S A A
Oy LT 7 5 | 1 Al S R 2 o 1 B
A LG 0 2 R RE R B KA R B A e R R TR
H TR ASH a2, Hl& A B8 ast 4% 2 e 5 0E A IR
oy S S B A Y Vi R B 2 2 14 T il st i 11,
pe NN R R BN BN R e 1 5 O M ES
2 B [ (1) — 2 A= B 2 sh i gk e 5 & A AR AR
Y PE Ve AR M, FRAR B0 R R E T X L S B
TR TR R, 3K R Sl 1 I AR E R
FPE I T R 0 BH S A (] 2 4% G 1 Vi 2 R e s A =
S BE R L A e R P 3 I 22 S R TR 6 0
JRYAFAE— R R, X 2 2 25 ME 35 R 40 5 211K,
PRNP_|- 17 3 311 [X 1% 2315 35 o 18 2 748 A T4 —
AN BT 12N g e AR,

2.2 FREIEW

- 9% ¥ 9 (Scrapie) 2 i B & AR A 1 — 28
Wik B9, 4% 3F (Ovis aries) . 1l (Capra aegagrus
hircus) 5 &5 AT LAB L L, &9 % 7] 150.12%. F1 4
e G P Vg 45 IR 0 —FE SRR 9 R W R e TR R
H.EREIERR T LT324E AR KMk B g & P, i
—HRAGREANMRA SR ZER. AR
S PEN A PR AR B 45 TR A B 22 JR G 00 v AR 25 30 e
o 15 SR A R A O BRURIT LR B T 4 LG A, G PR R B
RSB B R L TS sh AR T A A, AR
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MR () SE R B I R R I A L R . BRAE R BRAA
JELRE . RS RS . LA S L 2R B T ARSI 381 = i
WEEESL, FEI S HE M AN o3 i B A E AT LK
AL W O BE, I R AF 9 B8 R Ol 3%~5%, H &
TE — B 2L R AR JE T AT L 1k 20%23, 4 ]
IKEAEAR SN, ] REAF AR BF S 6] 2 1 A6 4% @ 42 242,
4 2 e 2 11 PR (PRNP) ) 22 25 M 3 5 1Y) 5 T
PEAEAE— B B S IeME, QL7IRZS 25k X 295 B ik 1) JE%
Yy ELA AR 9 0 0 M T AL36V 22 75 1 A B SR gy .
i AR STy, WO B E R TR T A R R
HERP =M SEEERR, MA136V, R154H
QLI7IRAK F Sk 1 & X £ e 1Y &y ik, Horp
ARR/ARRZ & F B A e m T R I BE ST,
FX A & F A FR 7 A B Mg A R
fib 2 A A S A 22 520 DR I RO B B AE 20014 I
U4 55 8 A Pk 55 H Y 2 (commission regulation EC
999/2001 and commission decisions 2002/1003/EC37i
2003/100/EC4). 2l Hb, 111 =F e & [ 3L K (PRNP) 1Y
£ A 1E1142M, H143R, N146S/D, R154H, R211QF!
Q222K X} - Ja 5 1) JER e e B i B I iR 1

2.3 SRR R

e T 19674F & BT T 19964F 7 Se 1 £ K 4k
R, WS 7E 3 E 14, g k2448 s FE R
H B . RE 2 4 JH #E 9% (Chronic Wasting Disease,
CWD) 7 JiE (Cervidae) Fl #f /1 1) & 9 % 7] DL M 0.1% %]
50%, + % 100%. 5 4= 1% G v it 20 0RO s RN = g
R —FE, o RS T FE B R R IR ANV AL
2 P Y1 R s e T B 140 BIVRRAIE 2 11 B ok 7Y
BEG 21, B AR KRS A A R Y
FEIR B TR AR ) — B2 160 H BIB4E, S BURE IR A4 E—
AR LA N BET . [ AR IEY 1) JE A A b ] RE A7 e i i
— il [ RE AR M T RER AR Y. S R —
AT I 2 R S 6 4 2% B R M T RE R 1T AR RE
B K P2 1, 598 JR Mo 8 A 3% 7 JEE e 775 U i 2R
Birb, fd B E T LG e (28 e ah, A E RS AR
B B2 0] T B AL ] BE R B R S UE AR
RETT Al 2 11 s A SR e M M T AR, (E2 B SR FD
TE b R 1 SR SR AR IR A WA 3430 >t B R A 1
1597 ol i 7 8 A SR M (R s 3 7R 55 R B, B
S 3RO R (R AT 2 R S B 2 A RS
THFERREEANRE I KA Y h NI AR, (HIERT L
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2 Y HAh b 28 fg RE 13343538 s g g 2 1 35 1R (PRNIP)
) 22 451 S96G, M132L F1S225F s ¢ i H #5i f FEHt
REMS M TH AR B G e T, X A B PRSI TE AR
RESRHE T B SR8,

2.4 L3R SR N

I T 19474 7E 22 [ AL R AL RN BH JE 7535 N
Y Bl £ 7K 58 (Mustla vison/lutreola) /b & B, HfE F21
120 60FN 7O ARHF 22 75 K, H5cdlt 1Y) 2% 2 1) [ /2 1985
E.BRERSN, IR JFE L EERE R A
IR B R K. B EIZIR R RO AR, R e R
PRSI R, (A2 L-A A e 8 1T BB 2 W 1 B
TE G DA B | Ak L- B2 0 1 2 e s 2 o, 4 i
() 2F e s 2 T DL O AR Y A0k SR, HR SR
DS = S ST [ B i =i VI P ¢ & e R T
(transmissible mink encephal opathy, TME) W] L4 i3 [F]
S5 £ B K SR (A1 A B 0 T A% e AR G PR K 5 i s
R AETE AR KSR, SN SR K B AT AT L
£ 60%~90%, + % 100%. H A% %A 12 ) 5
AR R B, 2 5% 6 A% Y R 7K 3R i 15 G i) PR 45 rh
WA KRG HGE . H 2R R A AR G MK 3R ik
I v AR — M2 6~124~ TR 1 7K SR B 5 7 2~8)%]
FET 8 i Y K SR 00 2 B £ R A R
WU e Bt iR e 1 L LTRSS Ty, i H& R
FEEHS R h. BRI NAERESL, A5 80UR il (Mephitis
mephitis) . &5 %# (Mustela pulourius furo) . 134 (Martes
foina). . il (Cricetidae) Mg NS £ Hh R K%,
WE A (Macaca mulatta) 55 AT UYL & Ye v K 57 i
9o FH AL G 1 2K S IR s 2 S 6 R e 0 LR T 5T
W1 A% e 7K SR il 22 /0 A FE bR —Fh 5| v i
JiE (drowsy), 1M 75 —Fh 5 [ TCATAE (hy per).

2.5 IEAVIRAL 4L

%4 T F Al (Felis catus) Fi1 18] 35 # 4l B s ) o
M 201H 22 Q04F AT &y, & 4 i i 100 H 5 Ak R 19 H
Y AR P SR A R B, A FE - (Panthera leo) . 3§
M 2 (Panthera onca) % B T %0, FIrA B A8 g 4tk
& YL ik %5 (feline spongiform encephalopathy, FSE)
R AHEAET 2 LA E RS RS W, G TR I AR R
B 5 3~8 ] L T T A A 7E I IR AE IR i 3 8~10 4 4E
T8 T K S B At v IR A e i A 2 A
At Y P Vi 20 WK  1) R A AR AE B ) b R v B A



(R 4 32 s 0 & A P e R s e T
LR WO B IR R S EOR. BR AR A R i U
PRAZ GV Fii 95 7K SF- AL 1 1) o] BB IR A1, B8 R A5 5
A g K A B 1 6] 2 B ALHE 0. ot T B L A
T 20 IR AT G T %) JDe 9 5, 199847 - K F &k
T — 1) R R 35 A TR e R e B B8, %0
51 H R0 1 9 B R AR AN [R) 40 v 2 WK AR e PR e
T 0] 5% 3 B9 9 BRARAE B 7R A BUR RO R0 . 531
SR A RS 2 Y 6 G 3R g 4,
3 ANFAEGEMEIosE 7R R e it L

51 NS e B9 1096 I e s 7, MK U T AR
2SR R TR TR T L4 MY, V1, M2, V2,
I3 AN A AE B T EOEAE O HRORE R B, R BT
PR MRCRE 75 0K, PR b DA 5 07 4R 2 i R o5 25 B 1iE
e VB 0 T R AL 8FP 14248 e Ah IR R AE BE B Y AR 1
it K 5 P 2 AR S 3 AR T i P g 147491, 3
AL PR IERG 1 24 2828 B R A7 5OFHY, Hoeh 4
SLGRAR B i 2R AT AR A I PR A 2R BRI IR 2%
¥ 2R (Alzheimer disease, AD)PSY. 3k s (5 M fiic
I B0 19 R 22 B 28 A v i % A A PRNPR Sk i, (H2
57 24, Fk i (1) 304 i IR H &2 IX. |y e 2 ml g A 2 AR A
LSRR, FIPRNP & 2875 ] A S B0 /K 2%
TR BRI —BE, VT 57 8213, & FE R ¥ 3r %) 8K i & X 1Y
Bl 2 T RE 7 Az 2 0L BT JK 2% T 2R A I R e 3152,
N7 s b G g | R 0 e B 8 32 B 45 2 -0
[ 5 76 o A I T A8 S Y e o E

31 &

5 — {01 R o i AR 1T RE T 191047 & AR 1E I Y
LA T LN 5, 7 22 s % YA T 194 B I A
ST E A (endocannibalism). [ 20142 604F 4L i3k 4 XL
TRREAE L5, 2006 & A 2R S0 TR, M B Bk
B 3 200447 4 H SR A7 6, X80 R K0 IG IR
S PR AT A S5 R AT 2 R R At AT T PRNIP R [R] 2 129 H
TR BRI A T IZFER R e 2 A B B
R B R 5 T B K SR TR R S0,

32  PRIRVEvERECH

o5 — 1] £ PR M 5 HfE FC 5 (iatrogenic CJD) T-1974
4F th Duffy 2 A OUREE . 7 A 1 V5 v i ECO 4 D A
e B AR IR S T AR AR B O B TS Y, L D

TGO T RAR R A AR . AN A R A
MR A BEE P IR, N A KR ™
4RI S 15 2 A8 WRCTH T 1) P A A, 2 TP e R G
o 10 R A W T B, 31 201648 4 i B 12 1 B R
P T EC 5 2 492141157

3.3 WA A v A PG

19964F 7 WK 7 9= [ A & 2E, ARk 31 20154 12
H, %R e ARk AL % A 208, Hirh i F & A 17741,
e 8 DAANHA 124 B R kAR BB 12 Y e e I
120004, L3k A= 2801, il 8 AR S 2 v A G
KRR T, 2012~20134F, #H4F H &4 14159, 5]
BRSO B R R R T S O B
AR, 53 Aa A R T 5 | R AR S R T O . B
7 SR T A G L SR BUORS MR, A ERgieN A
WS, FEERZE . b5 B D 28 80 pf 2 iR,
WAL 4 R 0000 AR A T M T e R, B
U A EO Y R B SR T AR IS p 6 5 R, (HR
Il RCRE PR B 5 fB A6 1440 A, mm TRk
RIGERE R4 H . S iy Boim dEm — A, 250
PSR RGAT R E A R 3 2 A
X e 35 7 1Y 5 M A AR R, B Bt A i EIAIR
J& 129 i 44 R 2 45 1 >129H1 B & TR I A B & &
>120W AR 4L A F . AR TE — M) PR 4 a5 350 R
T A S R A D A8 v BB T B 1 R PR 1 i [
AU 129 i & R A TR A & 1, HIG PRAG 55 %2 I H:
b A8 S 750 T R EO A R 3 A e B 1 2 DR AT 2 129
R aERai & 1. hTFRERMmEAFIEAZEH
(1 129H B Z R 21 & F LU B3 A 42%, 1T A 4% S A4 o
FI75 BB 8 e 2 1 35 IR Y 1) 129 B 2 iR 4l 5 7 el
T 100%, 33X > 45 5 2 W] 129 H % 42 R 4l 1 %o e s
By B, R BURL (AR S A A COO 40, B [ A8 4R
s AT AL 1 TR AT AE T ROE TR B 3 A8 S A o A £
W, TR Y JE AR T e 2 PRNP3E R 2 285 1k P 1)
129H Bt 2 R 11 R PR 4= 5 1 I L2930 2 IR 4 %) B
s 15 ELAT B (AP0 T L IR 5 R i 2R N B ek B
JE PR R B L (5 ik AT7% 1 11%.  HH THIPE I AETE, 3%
U 5L D] TR ) BB 3 A A B A B[] ) I I A RE IR 301 AR
T 20044F FR) 5 — IR HRAE, TG I PACAE IR B 28 S 2 e
FC A 4 A B0 ] BB w85 1A A T N P 49~692/511°Y ) H:
R B2 BT RS T 2R 24588 i T e
e PACE DR i A8 S 780 T A ECOo, %o ok 28 R 3 Mo R
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FIR s A 2 SR T 2 A TR ™A% 42 TR e 2 1 FE AR
B 1R A X 4 B8 R 1 R B RS A S A T RE D R
YA A8 S R s AfE DO . R AR B T 104F R B ) A
SRR, 0 BAT BT A DA a5 RGBT S R
e GO, (R i it 5 308 2 S 8 v A E T3 2%
e [ [E 25 o i) A9 £5 A5 [R) i Z — (Parliamentary  Se-
lect Committee on Science and Technology, MPs

launch inquiry on blood, tissue and organs screening
following vCJD fears, 2013).

4 e REBHE R AR RIR e ka F
4.1 ZhYrrelbows 2w ASRETE B AR TF BT K

BEL I 54 3 1) 2 e R o 24 7 3 IR 8
BN T AE R RIS, TR AR S Y
e 2 2 s A b T AT A R R A )
TR WS E A T AR T B BT e R A
R Al VR BV AW O 2 SN B 7 Y
TR AL R DT SOR TR, RPN | RENE TR AR TR
9o FIK S A% Qe i B UK AR B4 B TR AN T 2
BRCE A A, A Bl 1 U K o IR AN A7 A 5 e
A BRI R A AT RETE. R, Do 2 )RR
BARAE AR POl E & A7 AR, BN, 76 & g e vk
T B 0 22 X 1 5 [ b st 4t % A T o 100,
F T IDC B T LAAS 4 b SR, HRE P A X iR
AT A RLORAE 240 HLBR R ml e e 07,
I, Bl A A R e R e R T AE SR R T 6k B
TE - HERURL b e 5. A7 T SR IR A X 28 Jie
o T AT Sl W o s 1 R 22 3 AN T BE . e
TR Y SRAL IR AFAE 55 — R T BEME, BRI 2
S E ) Fof ] A2 7% 5 s ] L 5 1 Jo o 75 14 5 o £ 43
{ELJE: Joe s 7 T AT LA AN [R] A 4 Aol ] 4% 6 DA 1T A LA
PR R TR RR, X FORT Y REBRA T AE S e ) A 1] e
95 7 22 A7 () i) 5 L7073, o i
HREX AN BE NI RHALLEIB, HJE ek 2 X AT LA
Yoh ASCIE 21 YR CITE BUBCHR T2 Y, T B 2 Yl T

RPN

REMNIFhCIE 24 B.

4.2 N i R RERE N IR TE

B feff b 8 14 33 9 M e o S A Y 3% A5 ik L BT
A B S Wy P oo 2508 1% 0% BN AT REPEAT SR A A
F T 2R e AT LB Z A R sh ) 9 HoaT DL AR Rk
e 2 2L 2R AT R S A 2 4 k£ T
B SR 1 SE R T e 2. 5o 4, BT
T KK SE [ 5 0047 140 LR M 2R3 P B B A8k T
DAY AR SR S g P T e U7y TR o
SR PR T L S M Ao i) o B0, DR A AT i S I
Aedg. TR, PR 7R o o R 3ot A R o o s 5
PIFELE, TH K A ZEBom s o AT R, SFS8 b, H
F NG Yo i 4 R 7 K 280k R h B KA &
ik E % H R BER AL S5, 38k [ 5 h AR AE B
U5 7 T A DO 22 & BV AE AT B PE. AN, BEF IR
S HROB AR S 78w AfE L (A7, W0l PRNPJE [R] 129
TR TR R 2 & T F1 129851 2 iR 4l & T S BUHE K %
PRI TC I PRE MR 5 HE Q5 , BVl 7 & 35 [ R AT SR A7
7 B v FCOR AL Y A mT REE . SR AT B A2,
F T UG XS e 2500 2 Sk 1 PRNIPJE [X] 129
TR R 251 1Y HL 091 7o 1 98918, 372 S5 74l o i FC 6
Xof o N R R A VR A E i L AR e

kX 2 4 RN e B B B2 A, e 2 Y TR
Il R B KA fadL. B AR i FE A
IRTE AL 35 (1 BF AMERE I A 9 KO3, i [ 4R Fh
r REUIE P T RE I 1Y) R T A ) Bk 55 N A B O IR e T
AE 5 | A Hh 7 1 1 1 X ) 2 A B A S R G SR A
@Zﬂ:[az,as] .

P AT A5CEE i B B 2480 G T B TG N 2 BT
AERTR]. AR I, e W R A T e T A AN B
P T WL W AR B, T L& 0 T bR i T
Bt X eE, HAEY SRR BiE A2 A& MZ
ik, R TSBA RE BB AR YT B, DRt i
37 T 1) AV 00 R 90 A T 2 R A AR N 2 e v
3k A ) LA B BT 1 R X 4 i

1 Prusiner. Prions. Proc Natl Acad Sci USA, 1998, 95: 13363-13383

2 Caughey B, Baron G S. Prions and their partnersin crime. Nature, 2006, 443: 803-810
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Transmissible Spongiform Encephalopathy (TSE) or prion disease is caused by the infectious agent prion or scrapie prion
protein (PrP*). In animals, prion disease includes scrapie in sheep and goat; mink spongiform encephalopathy in mink;
chronic wasting disease in elk and deer, and bovine spongiform encephal opathy (BSE), a.k.a. mad cow disease in cattle.
Human TSE includes, Kuru; Creutzfeldt-Jakob Disease (CJD); Gerstmann-Straussler-Scheinker Disease (GSS) and more
recently, variant CJD, which is thought to be caused by the transmission of BSE to human. The search for the
transmissible agent of TSE went through many decades of uncertainty. In contrast to all other known pathogens, the TSE
agent was shown to lack nucleic acids and appeared to co-purify with proteins. It was not until the 1980s that the
infectious agent of TSE was shown to be a protein. Remarkably, the gene encoding for this protein is present in normal
mammals. Subsequently, the word “prion”, an acronym for “proteinases infectious particle” was coined to explain this
conundrum. It was postulated that the central event in the pathogenesis of prion diseases is the conversion of the normal
cellular prion protein (PrP) into an intermediate isoform (PrP*) and finally the pathological, protease-resistant and
infectious, PrP*. While the concept of “protein only hypothesis’ is firmly established, the processes by which the
conversion occurs, and the mechanisms by which PrP* causes pathogenesis remain incompletely understood.
Furthermore, despite exhaustive investigations, the normal physiologic functions of PrP® remain eusive. It is clear,
however, that expression of PrP© in the central nervous system (CNS) is required for the neurotoxicity of PrP as prnp
null mice do not develop neurodegeneration.

As a rare neurodegeneration disease, prion disease occurs with 1-3 cases in a million people per year, among which
approximately 85% is sporadic without known agents, 10%—15% is genetic due to somatic mutations of the PRNP gene,
and less than 1% isinfectious. It is likely that the first occurrence of mad cow disease in England was caused by feeding
meat and bone meal (MBM) contaminated by prions. How the first prion strain causing scrapie, chronic wasting disease,
and transmissible mink encephalopathy remains obscure. For the past years, an international ban on MBM feeding has
greatly reduced the occurrence of prion diseases, however, several reasons indicate that prion diseases will not be
eradicated. First, somatic mutations of PRNP naturally occur, albeit at a rare frequency. Second, prions can adapt to new
hosts, thus increasing their host range and overcoming the transmission barrier. Third, prions remaining in the field are
infectious, and in some cases may become more infectious after binding to soil, as evidenced by the spread of chronic
wasting disease among otherwise healthy deer populations. Fourth, samples from asymptomatic CJD patients or patients
who are misdiagnosed under certain situations can contaminate medical instruments or be transplanted unintentionally,
thus causing prion disease. More recently, it is postulated that the prion phenomenon, as defined by “the conversion of a
normal protein to become an infectious protein” may also contribute to other neurodegenerative diseases. Hence,
studying the pathogenesis of prion disease may provide novel insights into the underlying mechanisms of more common
neurodegenerative diseases, such as Alzheimer’s disease and Parkinson’ s diseases.

prion disease, transmissible spongiform encephalopathy, mad cow disease, scrapie, PrP%, PrP®, protein
confor mational change
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