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P2 E 5% (Chronic Wasting Disease; CWD)

ZL®HIZ

TEPEVEEER (Chronic Wasting Disease; CWD) &, CWD 7'V A & JRJFIA & 95 o DAZEME
HRIMSE (Transmissible Spongiform Encephalopathy; TSE) T, 7'V A 5 & &IN5 £4E
PEDOMRRIEMIRBD—D>TdH D, CWD 1%, AL & 38 T O 5 OEARE CREY LIERET 2 2 & 3%
LTS, CWD DY IR IR, ZORIF, Kk, FilT () OA D =X L2 T
FEEICFMHI LT Ry (B 14)
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T, FEAMNE T CWD O o A BRI I 1 D GRS ST b, ThbDZ L a2 HE

L EREZTERERCE LTHESR TOIMAEZEIEL, A7 727 by —FELTHRD &
L7,

1. RRBREAOHE

ANV ARHIE 72 EIC K DR TIE R, 7V Ay EMEHEND Z R OB TR S
WE (X 37 PEEYeMERI proteinaceous infectious particle; prion) 2NREKN7ZEEZ BN
TWS (B5), T7Y A I MEEEOMREMFEBOREME L LTHab T D (B 6),
bt RLEIOERNIZIT B E S EIEFE T A X R E (PrPY) BWIFEL, WEARTH DR 7V
Fo B RIE (PrPY) BMARNICEAT D & PrPe s PrP¥e |28 5, WiE DT 2/ BEECSILF
UCTH DM, MEHEEN PrP° Tlda~V v 7 2% L GTEEN D, PrP* Tl > — &£ 5
TREICRS>TWNDZ ERMBITND

TUFUBNRKE SNDEMOT ) AR, v O TR (bovine spongiform
encephalopathy; BSE) |, BV IRV XD A7 LAV —] I 70 aiEEI 7 KE
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encephalopathy; FSE) |72 82360 B hDT VA LI/ THL 7 a7 = /v k¥ a7 (CID) |
LHLOREETH S,
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B EBEINTWE 22— VAT, RERAHOBIEMHEIHEMERE L LTI T Sz (&
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MRRIMIE & [FE Svlz, T OMERRICW 2o I iE, BAEOMEEREE U A 4 v 7N OB EBWITFTE
Mgk a2 BV ONICHRT 2 b D7E o7 (BT, 8) , 2% av T MNT7+— =l Xk
HNGIRRoTeEBEZ BN TND (B2, 9),
HPAE T CWD M1 BN 1981 FEICam T NN TSN Tcm v (T AV AT 37 /T EF)

EEINTWD (ZH10) , 1985 L 1990 FAZITHIN THAED I 2 — AT AT a P hnb
RN (ZH8),
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CWD 1%, 2023 (F@@HBIE, KE, B F ¥ wE, /VU=— T4 T7V P RORY=2—F
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KETIE, 1967 FEOFIFFINE a0 T RN E U A A X 2 7 WFH O JE0 HUs T O 12 R
TESFLTWZAS, BAED T To WD EHRAS, PIaEs. FVEED. S REOHIBIC HIA3 0 | BRI
DI EBHA - FETAEDETIOMETIHERL TS (K@) (2, 11),

T3 F A TIE, 1996 AT F O PEERICALE LKEOE S N,/ —AX a ZINeHT 54
AAF 2T MOT)V 7 S THIO T CWD D3RS SAL72s, OB OFHEICL Y . ZOEFITK
EHY U2 ZazMNpbiA S i i L7 BRETH D ATRERE W E SN TS (2 2)
LRE, 7AR—=IN, = b EOVT Xy ZHTOD BHEEL TS (K@) (S 12),

FEETIE, 2001 4F 8 A B ALE D ESGIZIB W T, 1997 FEIZ A FH « v ah F o T NN D
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13-15),
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BN T4 THRESN (Z2H16), DBBIEETIC /AT =—TIiX 366 (bAoA 2188, ~
FUHNLEA, TATH 3EH) OO BHERIN TS (N@) (2 16-19), 7 42T RTIE,
2018 4F (1 9H), 2020 4= (18H) KUr2022 4 (18H) IZmEDO~T7 BT (2 20), AV =z—F
> CIEL 2019 4F (3 8H) MO 2020 4 (1 8H) (ZmElnD~T P T CWD SERI A EE Shvie (S 21)
(N@).,
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in North America
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- B Known distribution prior to 2000
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5|t : Hjortevilt
Z OHIKIL 2020 FEEEHTD /) VT =— AT = —
FUT 4T RTO O RAEL %2R (B 17),

CWD DJFIKR & 725 7 U A 2%, B2 B8k (strain) MEE L, EWaoviil (BEEIER, R
I, 2R A0) R OVEALFRIMEIR (PrPse 7y, BESH/ N2 — | & R0 B oy iRl FR R piie)
ko THEAlSND (222, 23),
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DR, NI 2 —FENT UL, IV T = —FE N A ROARCKD COWDIEFITRIZE I D b D &
TR DFEEA L TCND, Elo, IV T = —ET B D ONHE (X, ) VT = —FED~T T
NI A ROAEKD WD L b R-ARDZ T AZ T ay MR Y — &2 FLTRY, a—1 v
D AEMCIBT D OWD RO ZERIENRE I TND (B 24, 25),
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H ARG CWD 23l STV 5,
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FERERTIZEI DI, F~=TUh (BE32) | Far (B2H33) B O ITESZMERS D2 LR
STV,

7V A UIRIFZEIC K < EDAL D IMNEERRIZ L > TOWDIE, B (ZHE34) | v (BHE35-38) |
72 (ZH39) | x=3 (BH40, 41) |, Z=L v b (BlH42, 43) 8 D% < OFFRIZE
BRI G T D,

ZOM, TIATONTIE, KE v T RN OCWDIR THIRIZ 31T 2 TSEO YA O FHE N TH
T2, TSETH DRI S 2o lz, S HIZ, R 2 —/b ¥ h I /b 7 ~DOCWD#E H #fE
FERLIZ, U EDRBERMTONTND N, WTILD T N HPrPYSEEIERD b7
(BlE44, 45),
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(1) CWD [T L= h DERRIEKR (ERERAIIKIR)

R 7 RIE, THRBIER & L ConRmza< 2 GeRiER) . Ry (HPE) . &L <IAE
DA T D, WRBHEIT U TR D & KEL A () REDH X (ZIR) . WER Oy
WENH 2 5 (), RN, 522 (BRER) . TR EZEM, RO R L & OMRIE
WRBINTIETRY, EET D (W7, 10)

CWDDZWHIE, FRARIER DI EEDSNTIT ) Z &1L TE T, FEEBR=E CTOCWDE#PrPs (PrP™) @
BHNC X BB NEE L T2 D,

(2) FAERFH CEREARD)

KETOEBRSEM: T T, O OFRIAMIZI 22—/ H T 15~23 1A, =/L7 T 12~34 )
HThote (38,

BA T TIEZ O I NEBICODBYE LI NEARHTH D720, BRI 245 2 &3
LW, BRI —MRIC 2~4 T, SERFBEIE TITKIK 16 W A0 % (Z3)

(3) BIELIEAALM
HERINTIE, BT IUTREGtR 6 20 H THEME, R, GO 7Y A pitish s (B 46)
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(B9, 47, 48), S HIT, PrP™ DR ~DHEL (ZH46) 13, BRARIERORBRNIMAE D Z
ERTRREN, REORIEE EHITEITT LI THD (B8, £, BB LEbin sk
WTOREERKG: (ZH49) DISMZ, BELIZBEEZOF L OMOKERFELH D EZE 2 BT
W5 (4T,

PrP™ (I, U= A& 7wy MERHREMR PRI EIZ K0 | R R (I, R,
BlApie, M) | REERRIR. U SRRk, NI, MR AR, O GO & RERICRRH S 4
% (ZMH 48, 50-52) , & 5IZ, PMCA (protein misfolding cyclic amplification) JEM N7V
I B EEE Y (real-time quaking-induced conversion; RT-QuIC) (FEfMIZ6 (2) ZMH)
\ZBIT 27 A ARG D D VIE T A UG, YR E LTTHE S LM (B )
Ofgn G5, Bl oI1F0, Mk, K, v hoif (BE Tnrvav)), Ak B1rel
MO BERINTWND (&4, 49, 53-64)

(4) 2ZH

JE DR FLRIRRATNC L D4R 28 O RERR., SR b A, FER o lEE (ELISA), v=
AL T ay MEICE BN XX Y 7 SHERICERE L7z PrP™"’ ORI L DZWNARETH |
F 72 BIAT D BSE FRAS A CWD DWW e N —_ oA Z o AT B ARE & STV 5 (22165, 66),

(5) FUAUVBUNRIEEETF (PRI ERESHDBEIZEIT2BZMH

PRNPD I B0 Tk 4 0B FE CHE STV D, TN DML Y A Ui ~D RS S
PRI CEE R PEE LT L SN TEY, CIDIZRE L v W EMOBE TN T, PRNPDOZE
BERRERHEICEEL 525 Z LRI TWD (267, 68),

PRNPEAG I HFEOHF TIHFIC LS RAFESNTEY | PRNPEIRFDE3TX Y 1lH 52567
RBOA—T V=T 4 T T L—ANIZ 16D T X SR LEE ST (2 68),
FhbDE LT, AV VI TEIRLB (FAgIr Q. EXFVr W), 96 (F) v
G, EBUY S, 116 (TT7=>A), 77U (6), /N7 TEFEa K132 (AF4=2 (M),
rAvy (L), Ja— ATV TEIRY225 (BY Y (), 7==AT7 7= (F) OZRRHE
SNTWD, 3 F1320%H MXIIL) 3BT 507 2 VTR AR O R T, 1321
(132ML/132LL) ZFFO@#iE, MOFREHEAE (132W) % b o8ic b, L EVWHIRARF L
T2 W o 7o fiE (20E69) . OWDRARIR D I 2 — v DY T %Al - Tiddn TifRHT L 7= fE 5.
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3 R226DS3 AT (22688) OB TIL, ~7 vffs (225SF) D@ &0 CWDDFE A 23301
NSV ERDH D (ZIHT0),

6. EFDYRVIZCEHT HEEMAR
BHEZIF R/ LE LTHRESATWD OID 7Y A Db Mt 58I B+ 250k
ROWMEZLLFIZE LT,
-CWD F' VAU bV A IRDIRK & 72 o 7c T & PR A RIE 70,
s PO GEBRTIE, VAV (Saimiri sciureus) 7S CWD 77V A A2k LTV VA
BRI, h=27 AW (Macaca fascicularis) \ZxF LTk, MR NY 7 OFFIEN R
I TWD, £/2, E O PrP Z23H 5 7 AV 2=y 7w U ZAORGERIZBN
Th, BWFERAY 7 OFESRB I TN 5D,
C BAPNEEREIC L D OWD I LT S O E =7 A PSR NG LT fE R, BlRE S Gy
VRS S AL TR,

(1) &F (REEORLEHEE - ZRF)

CWD 7"V A~k bADIBEICONT, Z L E 2 — 21T ool RN & 5, RRETIL 5 1
DFELEIRRFE GEFIRFZE 3 1F, /INEBIE S B ok — NEA 1 1F, SEBREFHE 1 1) >\ Thy
Hraituv, CWD ~DIEL #E & 7Y A VR OFIE & ORITBEEN A RWE Lo b Dideh oo s L
TWD (BT, 5 HFOEFHWFFROBEEIZ OV TL FIZRT,

1997 4E72 5 2000 4E(2/MT T, v ARTLZ DR EZR LTV 3 ADOERE 2 CJD L 2krshn
Lz WHrde (B272) | gy Rar v N TEHABY OIS LIZFFHE D CID &
P S mE (2 73) . 2v T RNT O OFEBREMNIELS B2 2172 52 MmN EET
I NA = —TRUERFIE & 2 W SR E . CWD IRATHUE T W A &2/ LTz 25 s B PER 7 v A |k
Yy Va baA AT — s U A I —JEGERE (GSS) Tholoiis (B T4) 72 & CWD Dt
ITHIZ BT D 3 HEDJEFINIZE CTlX, 77U A 299 & 2 W ST EBNT T b BARPE I ME &
FIWF S vtz BRIES TR — MRE S LT, =a— 3 — 7 N4 A FREOEBYFiH & DR
T 200 A2Y CWD IZ/EG L7 v N2 B R LI KB DIXS BN RAE LT, ZoF D81 ADS
N % 6 AEMBEARA L7223, CIDSERIIMERE STV (B 75) . e T NN THRTEREK
T A L7240 T, OWD JiATHEN T D CID JEFI DR G 72 B 22N/ VN 2 & AR ST
5 (ZHT6) . GEMIZOWTIIRO)
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CWDT U A DIEGME 2R 21072 b | MBRENLR TR LN MR, ERATO LV HE
HEZR R F A AL L2 b DO TH Y | FEEEOBEIEZ LT L H KT 2 b O TIEZRW A, KR
BN T E AL 2 0 IR U CPrPOARIG 28 #A 2 555 L CPrP 2 ¥R 4~ 2 PMCAIESS . 7 U A D v
— RRTFBYEEEE SOG Z2 I L72RT-QuICE W 723 BRAE N O SRR T, PrP™i2 k> Tk RPrPAs
PrPIZ BB I N D L Vo e BIRBHAE SN TWD (277, 78), GEHICOVWTITE®)

(3) CWD D ABRHE EREEDATREMIZRE T D EMAA (/n vivo) TOWHE
DERPPRIB|IFS VAT Z VI IIORANDEEEER

b hd PRVP (= R 129) Z/EPRZRBEHED 1 50D 16 (FRETD M T AV =2=v 7
(tg) ~ U AR M D 8AH., MVD 152K, VWD 2R #HNT, =17, Ja—LTh
XiFA Y| A HROACK OWD 53 BiERK & iGN HERE L 7= 6 /R OIEYLSEER (Race B D ZEBRITMkE
BRE2EGD 11ELE LTWVD) Tk WD tg v U A THIREIIHR I N2 72 (B 79-84)
D95, Race HODMFEERICINT, EHMFHIREL O Y =22 o7 0y MEFTT, W
FTHO~ T RIZH PrPse EfITAe o 7283, RT-QuIC Tx/L7 EA T 1 7 O ik 4 HafE <
izt Mb tgbbtg ~ 7 & (129MM) THEMERISAMERR SNz (B 81), ZORERIZHOWT,
TAYEROG, 58617 UT- 8RN, T OWD 28 FEDOEEA B 2 T b MO RBAMEIZERYY T 5 lgEMED B o
7212 D% ARG FEBR DM T DAL 7225 \RT-QuIC Bt~ 7 A DA & Mb tgb6 ~ 7 A (129MM)
ICHHMR L TH 3N Lo 7 (B 85),

b Mk tg650 (129MM) ~ & AIZA Y\ P Bk OWD Bk A IMNEERE L 7= & 2 A, N0
THMAIA 22 BEARTER S BV, RT-QuIC X[ TH o 7228, MR HEEIMAESCY = A X 7 a

> MEST TR 72 77 ) A IR OIRBEITRRD D dr oo, N PrP®eid, FiEtEe N7V 4
VIBIZR LN O LU TRV, 2B HOMKER CRE L (21 86),

KD WD SRR R D L SN TS O IR LT ) NI =2—D N F A E~TTHD
kA2 B ME tg =7 A (129VV, 129MM) (ZAMANEEFE L7= & 2 A, tg ~ 7 AEFHIFEHIC T
A UG ORISR S e o 72 (B 8T),

PMCA 7:% T, IEH & MMILAIF O PrP¢ (129MM) % /L2 PrP™ T — RZEHA L, CWD K
SDBYNEE b PrPse BSId THERR S L7z, Z D PMCA BEMZ =2 R 1291280 > (V) XUE A F
F=r (M) ZFoOb FPrP 2 RIS D 2 /MO tg 7 ATWAEE L2 L 25, TV A H%E
FIE LT (ZH88), GEIZ OV TIIR®)
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UZAPI &S =7 A P % BT, IPNEERE SO TR BRI X D IRER M Thh T 5, £
OFEF, VAP WD IMBET D0, B=7 A POV THEL, WIFNOEE LREITMER S
TR,

UAFN =T A HFITD WD 7Y A N5 DS MEOE T DWW TR, THEEFRITIT
A= AFNTe MLV THY ., B b ODIZxH L TRPiEZ 2725 5 ) EBEEINT
W5 (B89, 90), GEMIZ OV TIEE®)

7. EAERUVENEICHS T 50K
(1) EAEDOX IR
AARTIE, FEE0R TR (W26 45 5 H 31 BIEHRE 166 5) 12X 0| (mEMERIRE
(TSE) & L CHSBYRICIE SN T\ D, £z, 200346 AnD ., MBEEMUERIRIMIE (TSE)
BARIEY =2 T A NCESE MBENTVD VI b —_A TV ADOXGE A7 (B 1),
[ESCAFTEBR TS IR N R - A PE LRI S B TErs B B TR iT (B B AR ZEim) 1,
2003 5 2010 FFRITMIT THAET B EHRICT—A T U A2 FE LTz (B 65, 66), S5
(T RMROK EAS 1B A B B AR AT B (i S S S W OOk 30 AR LABE & — o T v R & i L
TWa (292) A, BUEE TIZAARIZIT CWD OFAE TR STV,
JEMOKPER 1T, T B OBLSEN 5 OWD FEAEE DS O > AR B & O I BB & EY O
AR LR AZ# T TV D (27 93-97),
F7o, BAGEA T BEEER KL, ZRO0ENLRMAZITORVWESEEL TV (&
& 98-101),

(2) BNETORIGIRR
DOXE
KETIL, BT TH L KERFEH i % — (Centers for Disease Control and

Prevention; CDC) (£ 73, 102) . KIEEBEE SEWFEE (Animal and Plant Health Inspection

Service; APHIS) (ZM1103) KRO7T A U BHVEFART (the U.S. Geological Survey; USGS)
(ZHR 11, 104) 23 CWD IZ DWW T OIE @AM LT D, APHIS 1, M 0D BESEH Y 55 J OB A= )
WS )R & W LTI S D OWD Hr—_A T A% 1997 B IR L TV D (ZH103)
KEREBE X, B VIZHBT D CWD OFAJEZIH - B35 BEYT, EZE CW #RE 7 1 7
7L EFEHMLTND, T 07T AOEMTIE, 7= A ARG R — A T AR
HELREDETENTEY . 5EM. O OREDRNGEITIT, TOVIHEZINNTBEISES Z &
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INTEDHELTWD (ZH103) , USGS 1%, BEE O L D ILFEFTE TMBMIHFER Y —1 Z
v At 712 =27 b (The Surveillance Optimization Project for Chronic Wasting
Disease ; SOP4CWD) ] (ZAf%E/S— hF—& LTHML, CWD Y —A 7 AT HIEMEAIT
MEIHFLTND (B 105),

INETOELEZA, B MTOW MBFEAELTZE WD BWGEILIER <, B R CWD D7 Y A 2k
LA 2 EIMWIIARHATH D, & LTWD, £/, ARERIRD Z2% R L C W ([ZEGT 5 Y
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2007 FRIZAFK L, 2021 4 11 AICEFH SNIHEEFET 7727 hv— K (Z108) OHT,
[CWD 23 MRS 5 2 LidmbhTniany, LavL, PR E S LT, 7 X BIFIE, CWD B
PELHIE SN OV R DML HER LWL SRS 2 CORMERL VD (B
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IR (WOAH) @ CWD V77 Ly ZAFART R U —ZBATSH, O H—~_Af T2 2 & FEM LT 5
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@RRNES (EV)

RRMGE S (BU) Tk, BRINAE G222 (EFSA) 23, CWDOEHIE . FHAAUE RSCTSEY— o
T UAICET DERBEF R EE AR L TVD

2019FF 1A AR LTERFRHERET, B b~OEEIZEAL T, LTFTORMERL TS, 72
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Ok ToHBfES7= CWD 7° U A28, in vitro Tt b PrP % PrP™ (CE#d 25 Z L) 24
WRET D 2 L 22 < OIFEP /R LTS, LrL, B FPrP BE~ T AR~ 7 @D

P in vivo DRFFEN, & R DEZMEOR GEUIRET LV THDL EEZOND, T

NoEOET TR, ALK THEESNTZ CWD 7 U A o DARIEMEIZ W TR 5 8 S FEAE

T5,

O FHIFTEITZ < OFIKR B Y . Fiz, ALK TEINTVD N D0OMF5EIE, KIRE

ITHTHDH, LorL, KD CWD 23 F DOIRRDIFIK & 72 o 72 2 & 2 R 38 7R R0 i X BURE

SRCHEY,

OBLEPETIL, AFARRT —F b ALK THBES L7z WD 77U A 2 3 NBRILIBEYYE 2 5

SE T AREMEIC O OW TR A T 2 LT TE RV, £, BN THRBES 2 CWD 7Y A
DS NERIGE R YE 2 5| & L 2 3 rTREME 2 {5 720 07 — Z 13\,

OCWD 1TJ&GL LTz > AR EM H kOB, WIS R OHNBEOEE 2B L7t h~D U A7 ZHE
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A LIE < BOATREMEIL, HE SN TV DR IREN) (NP1 ~T U ROT
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Sl OREZE T D Z 1L, W IRFIRO R Z N Lzt h~DIE < O affetk 2R <
W5, Fio, YIRS WD TR E ORI 2 25 1E 45 Z & PR iEE L 7 0 5D
LEZLND,
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AR EERIERE AR LTS, /T = —E¥EAEE (The Minister of Agriculture and
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V7 = —[E N OMIEN LS 5 D % [ < 728 DB »o-+43 7 leset 3 & F20i L TR 0 | Fchct
TEHREEDTOOFHAELS 2L 2L TS (BH110) , BT, /T =— &K UERE
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A& *4
THH Cervus elaphus

TG (TRAYVBT T H,/TEF)

Cervus elaphus nelsoni

/=S|

Odocoileus hemionus

FruaTh Odocoileus virginianus
Xz Muntiacus reevesi
A Dama dama

NFhA Rangifer tarandus

= NN Cervus nippon
~NT VT Alces alces

S a—Th Odocoileus hemionus
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xO. 1979 FH 5 2011 FITHITTRETERSN-OD (E<FELE FDOFEREDBEEZRET L= 5 HOEFHHAR

MEIFE SEET Of) oersiE A%k e R BEHR
S5 74 AT 1993 3 A 1993~1999 4EIZ 7 — L7 = AT 4 27U SERI 1 : FERSHARK] 3 22 H . IHC BEE Centers for Disease
1999 JEB 1 : 66 7%, F SN FEB 2 : FEFEIME 6 42, = Fuo Control and Prevention
S 2 ;55 5%, FEBIL: A ATy LR AF TR 120MME, sCID-MIM(MV)L (CDC) 2003 (ZHE73)
JEB 3 : 65 %, FER JEF] 3 : FRmEHIE 15 DA, ZERaZs e
JEF] 2 : 1980 AP OBEIZ L L, IHC Bk
SN
JEF 3. A RV TEEMNM, vl
7 % i
iE ) oK, au 7 K, 1997- 3A JEF 1: TAF I 7MT 1~6 ORI JER] 1 BRI 4 »H., =2 K> 129 Belay ©(2001) (£
UAFIT 2000 FER 1 28 7%, #x. 1997  H T U AEA M/M2, CJD 72)
FIELT JEFI 2 . ENEN= X S UAAI 7Ty JER 2 BRI 10 A, =2 K> 129
FEGI 2 0 30 7%, J3. 1999 b Ly EBREA. EA (LEA) VIVE, CID (%)
[y A JEB 3. am T R/ UAF I/ T 13w EM 3 MHMIME 15 »A. 2 N
JEG 3 : 28 7%, J. 2000 DB ST ERHL. BRE (BT 64 129M/VA, CID ()
FIELT il EIED)
ik ang R 1979 65 A0 CID #E1-# /2 1 CWD JiATHIE & JEFATHIE T CID 12 Mawhinney & (2006)
2001 Z NNFEL- % 506,335 A AR E AL L (ZIR 76)
(12 %L 2P)
FEBIRYE aar T R 2001 2 A CID —~A F o AT SN —2  JEFI L : B 145, = R 129M/M,  Anderson ©(2007) (£
2006 FEM 1 52 7%, & JEG] 1 : CWD &Yy h DFFBEANERLE: e T VY A~ — TR AVE i 74)
JEB] 2 1 25 7%, B Rl (et 7e L) JEB 2 0 VISR 4 2001, REBLANE KR
JEB 2 0 U A A ZINTOIRER - 15 RBICLY 40 TREE. S LA vy -
Ho Va MaA AT — s U A VI —fEE
B (GSS) . P102L 285, =2 Ky 129M/V2
B A —a—g9—7 2005— 81 A (n=49~81 OFiPA/ 2005 4 3 All==—a— 7 ILETHME 6 FHOBHFHA T, FllZBE L72iE  Olszowy © 2014 (2
2011 ENFEAR—Y v X7 22X TCWD R R (MK, DI, 2 BUERE, (£ 75)

)

P HAEER

B\ b, @ifE, BEEIR) BEAICAED
ni=ns, RERRRREIC R & 7228 kT e <,
CID I[P DT RIE 2 L

S NP UAZ U RTET R RS (PRNP) D2 R 129 12K 57 2/ EOX L, SAIZIZ A F A= (MIM) REEAETHY , ZHE~TrEEO AT A=13T » (MIV)
IEREBEONRNY » (VIV) L0 &) T i ~DRZENE L D Z E RTINS,

bVCID X 12 LA ETHA & TV D.
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O EFPrPY—XRZRW=CW FYF>® in vitroZih

Fik CWD ¥ —F PrP Y —2% HRONE BE W
A HR Sa—Th A B b recPrP PrPOWP (= 1 > TS LD b b recPrP (X, < recPrP OZEH#AIEIZ  Raymond 5 (2000) (%
AR N PR 14 K, PrPBSE 10 SR 113)
GdnHClI TR E L7 =17 TE LA T CWD X, 7, BYY v TUROPP XY b kPP 24 Li 5(2007) (£ 114)
PrPC ORBRENEHR T5 (LA
BHNEIL, =y« I—a v X AL ST >R AL
SONDAH—=>EBE gy BYTU>TTADIAE
PMCA Ja—Yh ¥ b bPP (129M) BETHE~Y VA CWD BRZFUEIMEY L 7221202 PrPYP D jX b b PIPC OZ #4758 Barria & (2011) (&R
H{t Tg1536 ~ 7 ik T5 115)
A (109%J4FLFA)
SDS ZRWETZ 47U FvaTh t |k recPrP( 90-231) bk recPrP | PrPBSE(Z L 0 ZZHA S B A3, PrIPOWP T3 A X 72y Luers B (2013) (& MR
MERIE 116)
PMCA A7 (3 Ry BN PP (129MM X% 129VV) & PrPOWPIZ Ko CTA#I LD E b PP X, PrPEE X 0 HAHSAHEY  Barria ©(2014) (21 117)
132MM) (10%Ji B FZE~ U A% = R 129VV 1L 129MM K 0 B HEShsR A3 B (129 VV<129 MM)
LA b b 293F Ak (129MM X
129VV Z i FFEBL)
RT-QuiC EA= D t b recPrP M129 (aa 23-231) % CWD D573 BSE £V %t b recPrP & h=eiIc £ Hd 5 Davenport £ (2015) (£
pET100D REHAIC7 v—=2 7 118)
PMCA TN 22—/ Bo2 V—THHER L L7Z 166,168, 4 ODEHLODTTH 10% DAEHR, Kurt £(2015) (£ [# 80)
Uh 170,174 (i & =)V 7 @ Lok h-=  E168Q i S170N O 2 DD EHIE 17%-26% DR,
VX AT PP FEHL~ T X E168Q & S170N i J7 OB HLDOS G AR 77 PrPC & [H] %%,
1 T oA=L 7 & (1138L,  S143N OEHLTIL 19%., H155Y O EH#TlE 15% DA HLR.
S143N, H155Y, 1184V, V203l) L7-t
I PrPC  (RK13 i e it e v it irk)
PMCA T FYrY kR PP(129MM, 129 MV, 129VV)iE  AHighRIZ e FOBE R, A OBBFR, VA ORBITKET D Barria & (2018) (%% 119)

. bFAaA

B~ 7 A

PMCA, protein misfolding cyclic amplification; RT-QuIC, Real-time quaking-induced conversion; recPrP, recombinant prion protein. =L €O DFI L T4 L 7= b D

rec, recombinant : ez 2
PrPESE : BSE B3y& Prpse
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b MEBEFHRE~Y TR FU AR 5 E R BE IR
(2 Py 129, HEHE) (A% CWD £ BERE)

tg40 (MM, 1x) B tg40 (%>756dpi. tgl |%>657dpi THERRIER 72 L {RiEEY Kong 5(2005) (£

tgl (MM, 2x) 19%FLF 300l 79)

tg440 (MM, 2x) Ty (@GR . Ra—nATl 28 . A4 >500dpi o TH U AR ASEER T friEdT Tamguney & (2006)
TuaTh (28 (£ 83)
1% FLAI 30ul

tg35 (MM, 2x) NER >700dpi T & FEARIEIR 72 L B Sandberg ©(2010) (%

tg45 (MM, 4x) 196MM I X AFRESLAT 30l HA 82)

tg152 (VV, 6x)

tgHu (MM, 1x) Fvuvh 0.02ml 107 fEFLAl 680-730dpi # #%if T4 CTEEARMEMR 72 L, ZEfaZett  (miEdd Wilson 5 (2012) (£

tgHu (MV, 1x) IPrP ka7 L 84)

tgHu (VV, 1x)

tg40 (MM, 1x) Ra—Vh, Y A7 >587 dpi RS Kurt ©(2015) (R

tg66 (MM, 8-16x)
tgRM (MM, 2-4x)

tg66 (MM, 8-16x)

tg650 (MM, 6x)

fisFLAI 20-30 pl (1%-5%)

TY R a2V AT a Tl 1%0MTL
Fil 30ul

RT-QUIC B5E~ 7 A i (i 81)
1% FLAI 30ul

FvmPh (28 : Wisc-1, 116AG)
1%L

FEACHERE - tg650-Wisc-1
1% LA

AETFHAE 469-798 dpi

A7 <700 dpi

B Jkf 365+30 dpi
ATFIIRT Wisc-1, 623-934 dp
AL 116AG, 722-934 dp
AL 2nd Wisc-1, 504 dpi

B R IR 13 8 o 72 23 S P fi
b AR AL & WB A TRz
. RT-QUIC THIRGIERSA

U
AR T g

Wisc-1 RT-QuiC Bt (7/9)
116AG RT-QuiC &t (0/10)

2nd  Wisc-1 (1/1)

80)

Race & (2019) (/R
81)

Race & (2022) (%R

85)

Hannaoui & (2022)
(% 86)

dpi, &Yetk H K.
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U ZHL (2) NEE Jisi N 2R HEATVE DR MR B A 0 L. Rtk 31, + (202) Marsh [}
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120)
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U 2L (15) T2V (4) fqmEes i 4 FAAS 39-69mpi CEEAIERZ R L. B4, Ml + (14/15)
/L7 (6) (200mg/ml % 2~6 FARIK V> SfHlio0nF T PP® Sk Shi
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T PP )
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U 2L (12) Ra—VH, v RO 2 5% 69mpi T, F% 5 10 BAH 9 BHAVEY) 68mpi + (11/12)
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(B 89) Okt FHEARHI) T 5 HIH. &t 800mg Hzfl)
F5E
H=7A4FN (6 Ja2—ATPh (2) P BERR HEfL 4.0-13.4 R ICHF, 2kt (IHC,  — (0/6) Race =
) xLz (2) (5mg/500ul1) WB, RT-QuIC)) (2018) (%M
Race > (2009)) (& Avuvh (2) 90)
118 89) DI
A=A Fr (8) Ja—ATHh (3) [EREPi HEflifh 8.1-13.3 4RTRIC2Hk, AEARRME (HC,  — (0/8)
Race © (2009)) (& =7 (3) (200mg/ml % 2~6 HIHF  WB, RT-QuIC))
H89) DEMME AveTh (2) T 5 HIH, & 800mg H&ff)
=0 AP (3) L2/ CWDEE iR (40mg) + RBkPEERE  >87 mpi THEAEIR — (0/3) Comoy [
Yer v (1) (8mg) HFFEfkE (2015) (=M

¥ m P CWD ki
v (1)
4 n Y% CWD &l
vH (1)

122)

+ AR — AREE Y

mpi R 0 A H, dpi 1RG0 B
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*1 mpi BTG ERIE D7D BFFENBERSS (7245 PrPSe RIS UT)

21



<ZE>
2 CHROURLIL, 4554 (20234F) @ @ A i CHERR L 72 b O TY, &I L TV o4

B DOEAIZ LD . IRLAEHE INDIGAENDH Y FTOTIEELTE IV,

1. Escobar L E, Pritzkow S, Winter S N, Grear D A, Kirchgessner M S, Dominguez-Villegas E et al.: The
ecology of chronic wasting disease in wildlife. Biol Rev Camb Philos Soc 2020; 95: 393-408.
doi:10.1111/brv.12568.

2. Kahn S, Dubé C, Bates L, and Balachandran A: Chronic wasting disease in Canada: Part 1. Can Vet J
2004; 45: 397-404.

3. Williams E S: Chronic wasting disease. Vet Pathol 2005; 42: 530-49. doi:10.1354/vp.42-5-530.

4. Williams E S and Young S: Spongiform encephalopathies in Cervidae. Rev Sci Tech 1992; 11: 551-67.
doi:10.20506/rst.11.2.611.

5. Prusiner S B: Novel proteinaceous infectious particles cause scrapie. Science 1982; 216: 136-44.
doi:10.1126/science.6801762.

6. Collinge J: Prion diseases of humans and animals: their causes and molecular basis. Annu Rev Neurosci
2001; 24: 519-50. doi:10.1146/annurev.neuro.24.1.519.

7. Williams E S and Young S: Chronic wasting disease of captive mule deer: a spongiform
encephalopathy. J Wildl Dis 1980; 16: 89-98. d0i:10.7589/0090-3558-16.1.89.

8. Williams E S and Miller M W: Chronic wasting disease in deer and elk in North America. Rev Sci Tech
2002; 21: 305-16. doi:10.20506/rst.21.2.1340.

9. Miller M W and Wild M A: Epidemiology of chronic wasting disease in captive white-tailed and mule

deer. J Wildl Dis 2004; 40: 320-7. doi:10.7589/0090-3558-40.2.320.

10. Spraker T R, Miller M W, Williams E S, Getzy D M, Adrian W J, Schoonveld G G et al.: Spongiform
encephalopathy in free-ranging mule deer (Odocoileus hemionus), white-tailed deer (Odocoileus
virginianus) and Rocky Mountain elk (Cervus elaphus nelsoni) in northcentral Colorado. J Wildl Dis
1997; 33: 1-6. doi:10.7589/0090-3558-33.1.1.

11. U.S. Geological Survey: Distribution of Chronic Wasting Disease in North America. Available online:
https://www.usgs.gov/media/images/distribution-chronic-wasting-disease-north-america-0
12. Canadian Food Inspection Agency: Chronic wasting disease of deer and elk. Available online:

http://www.inspection.gc.ca/animals/terrestrial-
animals/diseases/reportable/cwd/eng/1330143462380/1330143991594

13. Animal and Plant Quarantine Agency: Korea Animal Health Integraed System [KAHIS]. Available
online: https://www.kahis.go.kr/home/lkntscrinfo/selectLkntsOccrrncList.do (in Korean)

14. KimTY, ShonH J,JooY S, Mun U K, Kang K S, and Lee Y S: Additional cases of chronic wasting
disease in imported deer in korea. J Vet Med Sci 2005; 67: 753-9. doi:10.1292/jvms.67.753.

15. Sohn H J, Kim J H, Choi K S, Nah J J, Joo Y S, Jean Y H et al.: A case of chronic wasting disease in an
elk imported to Korea from Canada. J Vet Med Sci 2002; 64: 855-8. doi:10.1292/jvims.64.855.

16. Benestad S L, Mitchell G, Simmons M, Ytrehus B, and Vikeren T: First case of chronic wasting disease
in Europe in a Norwegian free-ranging reindeer. Vet Res 2016; 47: 88. doi:10.1186/5s13567-016-0375-4.

17. Hjortevilt. Skrantesjuke (CWD) og hjortevilt. Available online: https://www.hjortevilt.no/skrantesjuke/

18. Norwegian Veterinary Institute: C hronic Wasting Disease hos vilt. Available online:

https://www.vetinst.no/overvaking/chronic-wasting-disease-vilt-cwd
19. Pirisinu L, Tran L, Chiappini B, Vanni I, Di Bari M A, Vaccari G et al.: Novel type of chronic wasting

disease detected in moose (Alces alces), Norway. Emerg Infect Dis 2018; 24: 2210-18.
doi:10.3201/eid2412.180702.

20. Finnish Food Authority: Chronic wasting disease (CWD) and other TSE diseases in cervids. Available
online: https://www.ruokavirasto.fi/en/animals/animal-health-and-diseases/animal-
diseases/wildlife/chronic-wasting-disease-cwd-in-cervids/

21. The National Veterinary Institute (SVA): Map of Chronic Wasting Disease (CWD). Available online:
https://www.sva.se/en/wildlife/wildlife-health-and-disease-surveillance-in-sweden/map-of-chronic-
wasting-disease-cwd/

22


https://www.usgs.gov/media/images/distribution-chronic-wasting-disease-north-america-0
http://www.inspection.gc.ca/animals/terrestrial-animals/diseases/reportable/cwd/eng/1330143462380/1330143991594
http://www.inspection.gc.ca/animals/terrestrial-animals/diseases/reportable/cwd/eng/1330143462380/1330143991594
https://www.kahis.go.kr/home/lkntscrinfo/selectLkntsOccrrncList.do
https://www.hjortevilt.no/skrantesjuke/
https://www.vetinst.no/overvaking/chronic-wasting-disease-vilt-cwd
https://www.ruokavirasto.fi/en/animals/animal-health-and-diseases/animal-diseases/wildlife/chronic-wasting-disease-cwd-in-cervids/
https://www.ruokavirasto.fi/en/animals/animal-health-and-diseases/animal-diseases/wildlife/chronic-wasting-disease-cwd-in-cervids/
https://www.sva.se/en/wildlife/wildlife-health-and-disease-surveillance-in-sweden/map-of-chronic-wasting-disease-cwd/
https://www.sva.se/en/wildlife/wildlife-health-and-disease-surveillance-in-sweden/map-of-chronic-wasting-disease-cwd/

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Morales R: Prion strains in mammals: Different conformations leading to disease. PLoS Pathog 2017;
13: €1006323. doi:10.1371/journal.ppat. 1006323.

P2 NEN. EAES, REILEE. R 2 7 u 27 ) 7HllEkkZ w7 7Y F v ke
TR DOIEH & 2 ORREfET. 2B 2006; 80: 642-6.

EFSA Panel on Biological Hazards (BIOHAZ), Koutsoumanis K, Allende A, Alvarez-Ordotiez A,
Bolton D, Bover-Cid S et al.: Update on chronic wasting disease (CWD) II1. Efsa j 2019; 17: e05863.
doi:10.2903/j.efsa.2019.5863.

Bian J, Kim S, Kane S J, Crowell J, Sun J L, Christiansen J et al.: Adaptive selection of a prion strain
conformer corresponding to established North American CWD during propagation of novel emergent
Norwegian strains in mice expressing elk or deer prion protein. PLoS Pathog 2021; 17: e1009748.
doi:10.1371/journal.ppat.1009748.

Williams E S and Young S: Spongiform encephalopathy of Rocky Mountain elk. J Wildl Dis 1982; 18:
465-71. doi:10.7589/0090-3558-18.4.465.

Baeten L A, Powers B E, Jewell J E, Spraker T R, and Miller M W: A natural case of chronic wasting
disease in a free-ranging moose (Alces alces shirasi). J Wildl Dis 2007; 43: 309-14. doi:10.7589/0090-
3558-43.2.309.

Schwabenlander M D, Culhane M R, Hall S M, Goyal S M, Anderson P L, Carstensen M et al.: A case
of chronic wasting disease in a captive red deer (Cervus elaphus). J Vet Diagn Invest 2013.
doi:10.1177/1040638713499914.

Canadian Food Inspection Agency: Herds infected with chronic wasting disease in Canada. Available
online: https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/reportable/cwd/herds-
infected/eng/1554298564449/1554298564710.

Lee YH, Sohn HJ, KimM J, Kim HJ, Lee WY, Yun E I et al.: Strain characterization of the Korean
CWD cases in 2001 and 2004. J Vet Med Sci 2013; 75: 95-8. doi:10.1292/jvms.12-0077.

Norwegian Veterinary Institute: Chronic Wasting Disease. Available online:
https://www.vetinst.no/en/surveillance-programmes/chronic-wasting-disease

Hamir A N, Greenlee J J, Nicholson E M, Kunkle R A, Richt J A, Miller J M et al.: Experimental
transmission of chronic wasting disease (CWD) from elk and white-tailed deer to fallow deer by
intracerebral route: Final report. Can J Vet Res 2011; 75: 152-56.

Nalls A V, McNulty E, Powers J, Seelig D M, Hoover C, Haley N J et al.: Mother to offspring
transmission of chronic wasting disease in reeves' muntjac deer. PLoS One 2013; 8: ¢71844.
doi:10.1371/journal.pone.0071844.

Hamir A N, Kunkle R A, Cutlip R C, Miller J] M, Williams E S, and Richt J A: Transmission of chronic
wasting disease of mule deer to Suffolk sheep following intracerebral inoculation. J Vet Diagn Invest
2006; 18: 558-65. do0i:10.1177/104063870601800606.

Greenlee J J, Nicholson E M, Smith J D, Kunkle R A, and Hamir A N: Susceptibility of cattle to the
agent of chronic wasting disease from elk after intracranial inoculation. J Vet Diagn Invest 2012; 24:
1087-93. do0i:10.1177/1040638712461249.

Hamir AN, Cutlip R C, Miller J] M, Williams E S, Stack M J, Miller M W et al.: Preliminary findings
on the experimental transmission of chronic wasting disease agent of mule deer to cattle. J Vet Diagn
Invest 2001; 13: 91-6. doi:10.1177/104063870101300121.

Hamir A N, Kunkle R A, Cutlip R C, Miller J] M, O'Rourke K I, Williams E S et al.: Experimental
transmission of chronic wasting disease agent from mule deer to cattle by the intracerebral route. J Vet
Diagn Invest 2005; 17: 276-81. doi:10.1177/104063870501700313.

Hamir A N, Kunkle R A, Miller J] M, Greenlee J J, and Richt J A: Experimental second passage of
chronic wasting disease (CWD(mule deer)) agent to cattle. ] Comp Pathol 2006; 134: 63-9.
doi:10.1016/j.jcpa.2005.07.001.

Moore S J, West Greenlee M H, Kondru N, Manne S, Smith J D, Kunkle R A et al.: Experimental
transmission of the chronic wasting disease agent to swine after oral or intracranial inoculation. J Virol
2017;91. doi:10.1128/jvi.00926-17.

Mathiason C K, Nalls AV, Seelig D M, Kraft S L, Carnes K, Anderson K R et al.: Susceptibility of
domestic cats to chronic wasting disease. J Virol 2013; 87: 1947-56. doi:10.1128/JV1.02592-12.

23


https://www.vetinst.no/en/surveillance-programmes/chronic-wasting-disease

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Seelig D M, Nalls AV, Flasik M, Frank V, Eaton S, Mathiason C K et al.: Lesion profiling and
subcellular prion localization of cervid chronic wasting disease in domestic cats. Vet Pathol 2015; 52:
107-19. doi:10.1177/0300985814524798.

Bartz J C, Marsh R F, McKenzie D I, and Aiken J M: The host range of chronic wasting disease is
altered on passage in ferrets. Virology 1998; 251: 297-301. doi:10.1006/viro.1998.9427.

Sigurdson C J, Mathiason C K, Perrott M R, Eliason G A, Spraker T R, Glatzel M et al.: Experimental
chronic wasting disease (CWD) in the ferret. ] Comp Pathol 2008; 138: 189-96.
doi:10.1016/j.jcpa.2008.01.004.

Gould D H, Voss J L, Miller M W, Bachand A M, Cummings B A, and Frank A A: Survey of cattle in
northeast Colorado for evidence of chronic wasting disease: geographical and high-risk targeted sample.
J Vet Diagn Invest 2003; 15: 274-7. doi:10.1177/104063870301500309.

Williams E S, O'Toole D, Miller M W, Kreeger T J, and Jewell J E: Cattle (Bos taurus) resist chronic
wasting disease following oral inoculation challenge or ten years' natural exposure in contaminated
environments. J Wildl Dis 2018; 54: 460-70. doi:10.7589/2017-12-299.

Plummer I H, Wright S D, Johnson C J, Pedersen J A, and Samuel M D: Temporal patterns of chronic
wasting disease prion excretion in three cervid species. J Gen Virol 2017; 98: 1932-42.
doi:10.1099/jgv.0.000845.

Miller M W, Wild M A, and Williams E S: Epidemiology of chronic wasting disease in captive Rocky
Mountain elk. J Wildl Dis 1998; 34: 532-8. doi:10.7589/0090-3558-34.3.532.

Sigurdson C J, Williams E S, Miller M W, Spraker T R, O'Rourke K I, and Hoover E A: Oral
transmission and early lymphoid tropism of chronic wasting disease PrPres in mule deer fawns
(Odocoileus hemionus). J Gen Virol 1999; 80: 2757-64. doi:10.1099/0022-1317-80-10-2757.
Bravo-Risi F, Soto P, Eckland T, Dittmar R, Ramirez S, Catumbela C S G et al.: Detection of CWD
prions in naturally infected white-tailed deer fetuses and gestational tissues by PMCA. Sci Rep 2021;
11: 18385. doi:10.1038/s41598-021-97737-y.

Balachandran A, Harrington N P, Algire J, Soutyrine A, Spraker T R, Jeffrey M et al.: Experimental oral
transmission of chronic wasting disease to red deer (Cervus elaphus elaphus): early detection and late
stage distribution of protease-resistant prion protein. Can Vet J 2010; 51: 169-78.

Otero A, Duque Velasquez C, Johnson C, Herbst A, Bolea R, Badiola J J et al.: Prion protein
polymorphisms associated with reduced CWD susceptibility limit peripheral PrP(CWD) deposition in
orally infected white-tailed deer. BMC Vet Res 2019; 15: 50. doi:10.1186/s12917-019-1794-z.
Spraker T R, Zink R R, Cummings B A, Wild M A, Miller M W, and O'Rourke K I: Comparison of
histological lesions and immunohistochemical staining of proteinase-resistant prion protein in a
naturally occurring spongiform encephalopathy of free-ranging mule deer (Odocoileus hemionus) with
those of chronic wasting disease of captive mule deer. Vet Pathol 2002; 39: 110-9. doi:10.1354/vp.39-1-
110.

Angers R C, Browning S R, Seward T S, Sigurdson C J, Miller M W, Hoover E A et al.: Prions in
skeletal muscles of deer with chronic wasting disease. Science 2006; 311: 1117.
doi:10.1126/science.1122864.

Angers R C, Seward T S, Napier D, Green M, Hoover E, Spraker T et al.: Chronic wasting disease
prions in elk antler velvet. Emerg Infect Dis 2009; 15: 696-703. doi:10.3201/eid1505.081458.

Daus M L, Breyer J, Wagenfuehr K, Wemheuer W M, Thomzig A, Schulz-Schaeffer W J et al.:
Presence and seeding activity of pathological prion protein (PrP(TSE)) in skeletal muscles of white-
tailed deer infected with chronic wasting disease. PLoS One 2011; 6: e18345.
doi:10.1371/journal.pone.0018345.

Ferreira N C, Charco J M, Plagenz J, Orru C D, Denkers N D, Metrick M A, 2nd et al.: Detection of
chronic wasting disease in mule and white-tailed deer by RT-QulC analysis of outer ear. Sci Rep 2021;
11: 7702. doi:10.1038/s41598-021-87295-8.

Henderson D M, Davenport K A, Haley N J, Denkers N D, Mathiason C K, and Hoover E A:
Quantitative assessment of prion infectivity in tissues and body fluids by real-time quaking-induced
conversion. J Gen Virol 2015; 96: 210-19. doi:10.1099/vir.0.069906-0.

Li M, Schwabenlander M D, Rowden G R, Schefers J M, Jennelle C S, Carstensen M et al.: RT-QulIC
detection of CWD prion seeding activity in white-tailed deer muscle tissues. Sci Rep 2021; 11: 16759.
doi:10.1038/s41598-021-96127-8.

24



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Mathiason C K: Silent prions and covert prion transmission. PLoS Pathog 2015; 11: e1005249.
doi:10.1371/journal.ppat.1005249.

Mathiason C K, Powers J G, Dahmes S J, Osborn D A, Miller K V, Warren R J et al.: Infectious prions
in the saliva and blood of deer with chronic wasting disease. Science 2006; 314: 133-6.
doi:10.1126/science.1132661.

Mitchell G B, Sigurdson C J, O'Rourke K I, Algire J, Harrington N P, Walther I et al.: Experimental oral
transmission of chronic wasting disease to reindeer (Rangifer tarandus tarandus). PLoS ONE 2012; 7:
€39055. doi:10.1371/journal.pone.0039055.

Nalls A 'V, McNulty E, Hoover C E, Pulscher L A, Hoover E A, and Mathiason C K: Infectious prions in
the pregnancy microenvironment of chronic wasting disease-infected reeves' muntjac deer. J Virol 2017;
91. doi:10.1128/jvi.00501-17.

Selariu A, Powers J G, Nalls A, Brandhuber M, Mayfield A, Fullaway S et al.: In utero transmission and
tissue distribution of chronic wasting disease-associated prions in free-ranging Rocky Mountain elk. J
Gen Virol 2015; 96: 3444-55. doi:10.1099/jgv.0.000281.

Sigurdson C J, Spraker T R, Miller M W, Oesch B, and Hoover E A: PrP(CWD) in the myenteric
plexus, vagosympathetic trunk and endocrine glands of deer with chronic wasting disease. J Gen Virol
2001; 82: 2327-34. doi:10.1099/0022-1317-82-10-2327.

Masujin K, Shimada K, Kimura K M, Imamura M, Yoshida A, Iwamaru Y et al.: Applicability of
current bovine spongiform encephalopathy (BSE) diagnostic procedures for chronic wasting disease
(CWD). Microbiol Immunol 2007; 51: 1039-43. doi:10.1111/j.1348-0421.2007.tb03988 x.

BELE, TAE. BLUES: =k vy YD 7 ) I ViR (CWD) H—~_ A4 T v R, BRESER
¥R 2012; 65: 479-81.

Orge L, Lima C, Machado C, Tavares P, Mendonga P, Carvalho P et al.: Neuropathology of animal
prion diseases. Biomolecules 2021; 11. doi:10.3390/biom11030466.

Robinson S J, Samuel M D, O'Rourke K I, and Johnson C J: The role of genetics in chronic wasting
disease of North American cervids. Prion 2012; 6: 153-62. doi:10.4161/pri.19640.

Hamir A N, Gidlewski T, Spraker T R, Miller J M, Creekmore L, Crocheck M et al.: Preliminary
observations of genetic susceptibility of elk (Cervus elaphus nelsoni) to chronic wasting disease by
experimental oral inoculation. J Vet Diagn Invest 2006; 18: 110-4. doi:10.1177/104063870601800118.
Jewell ] E, Conner M M, Wolfe L L, Miller M W, and Williams E S: Low frequency of PrP genotype
225SF among free-ranging mule deer (Odocoileus hemionus) with chronic wasting disease. J Gen Virol
2005; 86: 2127-34. doi:10.1099/vir.0.81077-0.

Waddell L, Greig J, Mascarenhas M, Otten A, Corrin T, and Hierlihy K: Current evidence on the
transmissibility of chronic wasting disease prions to humans-A systematic review. Transbound Emerg
Dis 2018; 65: 37-49. doi:10.1111/tbed.12612.

Belay E D, Gambetti P, Schonberger L B, Parchi P, Lyon D R, Capellari S et al.: Creutzfeldt-Jakob
disease in unusually young patients who consumed venison. Arch Neurol 2001; 58: 1673-8.
doi:10.1001/archneur.58.10.1673.

Centers for Disease Control and Prevention (CDC): Fatal degenerative neurologic illnesses in men who
participated in wild game feasts--Wisconsin, 2002. MMWR Morb Mortal Wkly Rep 2003; 52: 125-7.
Anderson C A, Bosque P, Filley C M, Arciniegas D B, Kleinschmidt-Demasters B K, Pape W J et al.:
Colorado surveillance program for chronic wasting disease transmission to humans: lessons from 2
highly suspicious but negative cases. Arch Neurol 2007; 64: 439-41. doi:10.1001/archneur.64.3.439.
Olszowy K M, Lavelle J, Rachfal K, Hempstead S, Drouin K, Darcy J] M et al.: Six-year follow-up of a
point-source exposure to CWD contaminated venison in an Upstate New York community: risk
behaviours and health outcomes 2005-2011. Public Health 2014; 128: 860-8.
doi:10.1016/j.puhe.2014.06.012.

Mawhinney S, Pape W J, Forster J E, Anderson C A, Bosque P, and Miller M W: Human prion disease
and relative risk associated with chronic wasting disease. Emerg Infect Dis 2006; 12: 1527-35.
doi:10.3201/eid1210.060019.

Haley N J and Richt J A: Evolution of diagnostic tests for chronic wasting disease, a naturally occurring
prion disease of cervids. Pathogens 2017; 6. doi:10.3390/pathogens6030035.

25



78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Kurt T D and Sigurdson C J: Cross-species transmission of CWD prions. Prion 2016; 10: 83-91.
doi:10.1080/19336896.2015.1118603.

Kong Q, Huang S, Zou W, Vanegas D, Wang M, Wu D et al.: Chronic wasting disease of elk:
transmissibility to humans examined by transgenic mouse models. J Neurosci 2005; 25: 7944-9.
doi:10.1523/jneurosci.2467-05.2005.

Kurt T D, Jiang L, Fernandez-Borges N, Bett C, Liu J, Yang T et al.: Human prion protein sequence
elements impede cross-species chronic wasting disease transmission. J Clin Invest 2015; 125: 1485-96.
doi:10.1172/jc179408.

Race B, Williams K, and Chesebro B: Transmission studies of chronic wasting disease to transgenic
mice overexpressing human prion protein using the RT-QulC assay. Vet Res 2019; 50: 6.
doi:10.1186/s13567-019-0626-2.

Sandberg M K, Al-Doujaily H, Sigurdson C J, Glatzel M, O'Malley C, Powell C et al.: Chronic wasting
disease prions are not transmissible to transgenic mice overexpressing human prion protein. J Gen Virol
2010; 91: 2651-7. doi:10.1099/vir.0.024380-0.

Tamgiiney G, Giles K, Bouzamondo-Bernstein E, Bosque P J, Miller M W, Safar J et al.: Transmission
of elk and deer prions to transgenic mice. J Virol 2006; 80: 9104-14. doi:10.1128/jvi.00098-06.

Wilson R, Plinston C, Hunter N, Casalone C, Corona C, Tagliavini F et al.: Chronic wasting disease and
atypical forms of bovine spongiform encephalopathy and scrapie are not transmissible to mice
expressing wild-type levels of human prion protein. J Gen Virol 2012; 93: 1624-29.
do0i:10.1099/vir.0.042507-0.

Race B, Baune C, Williams K, Striebel J F, Hughson A G, and Chesebro B: Second passage experiments
of chronic wasting disease in transgenic mice overexpressing human prion protein. Vet Res 2022; 53:
111. doi:10.1186/s13567-022-01130-0.

Hannaoui S, Zemlyankina I, Chang S C, Arifin M I, Béringue V, McKenzie D et al.: Transmission of
cervid prions to humanized mice demonstrates the zoonotic potential of CWD. Acta Neuropathol 2022;
144: 767-84. doi:10.1007/s00401-022-02482-9.

Wadsworth J D F, Joiner S, Linehan J M, Jack K, Al-Doujaily H, Costa H et al.: Humanized transgenic
mice are resistant to chronic wasting disease prions from Norwegian reindeer and moose. J Infect Dis
2022; 226: 933-37. doi:10.1093/infdis/jiab033.

Wang Z, Qin K, Camacho M V, Cali I, Yuan J, Shen P et al.: Generation of human chronic wasting
disease in transgenic mice. Acta Neuropathol Commun 2021; 9: 158. doi:10.1186/s40478-021-01262-y.
Race B, Meade-White K D, Miller M W, Barbian K D, Rubenstein R, LaFauci G et al.: Susceptibilities
of nonhuman primates to chronic wasting disease. Emerg Infect Dis 2009; 15: 1366-76.
doi:10.3201/eid1509.090253.

Race B, Williams K, Orra C D, Hughson A G, Lubke L, and Chesebro B: Lack of transmission of
chronic wasting disease to cynomolgus macaques. J Virol 2018; 92. doi:10.1128/jvi.00550-18.

EMOKES. mEWEEHRIRNAE (T S E) &G~ = 2 7 L. Available online:

https://www.google.com/url?client=internal-element-

cse&cex=015840603635610229114:d5nyfxhiq78&qg=https://www.maff.go.jp/i/council/seisaku/eisei/prio

n/prionl4/attach/pdf/prion14-
4.pdf&sa=U&ved=2ahUKEwjh2ZvnuaP9AhW3mVYBHRmMBAIYQFnoECAgQAQ&usg=AOvVaw(0A
N9tm2nbsKNKPE9OW30QP

MMOKER. FAEBYICE T 53— 4 J v . Available online:
https://www.maff.go.jp/j/syouan/douei/katiku_yobo/wildlife_surveillance.html
BEMOKEER BRI EN G AR, RKER A F L0 AR T ICHE Eh 3 EEoREHLE
g ikicowT, SERL 13 4 10 H 26 HEF 13 4255 3957 5. 2001.

MK EER R e JRy R e AR R R . B 2 o BRI Il & v 2 o A RHEY) K ORI RSN
FeDEBEMZE DR IO WWT, K 14 4E 10 H 2 HAF 14 4255 4588 5. 2002.
BEWKEANE - KERE. /vy = — 1285 2 BIEMENRCWD) A I 5 Byt ic o
WC, A28 4 4 H 8 HAT 28 THAHS 149 5. 2017.

26


https://www.google.com/url?client=internal-element-cse&cx=015840603635610229114:d5nyfxhiq78&q=https://www.maff.go.jp/j/council/seisaku/eisei/prion/prion14/attach/pdf/prion14-4.pdf&sa=U&ved=2ahUKEwjh2ZvnuaP9AhW3mVYBHRmBAlYQFnoECAgQAQ&usg=AOvVaw0AN9tm2nbsKNKPE9OW3oQP
https://www.google.com/url?client=internal-element-cse&cx=015840603635610229114:d5nyfxhiq78&q=https://www.maff.go.jp/j/council/seisaku/eisei/prion/prion14/attach/pdf/prion14-4.pdf&sa=U&ved=2ahUKEwjh2ZvnuaP9AhW3mVYBHRmBAlYQFnoECAgQAQ&usg=AOvVaw0AN9tm2nbsKNKPE9OW3oQP
https://www.google.com/url?client=internal-element-cse&cx=015840603635610229114:d5nyfxhiq78&q=https://www.maff.go.jp/j/council/seisaku/eisei/prion/prion14/attach/pdf/prion14-4.pdf&sa=U&ved=2ahUKEwjh2ZvnuaP9AhW3mVYBHRmBAlYQFnoECAgQAQ&usg=AOvVaw0AN9tm2nbsKNKPE9OW3oQP
https://www.google.com/url?client=internal-element-cse&cx=015840603635610229114:d5nyfxhiq78&q=https://www.maff.go.jp/j/council/seisaku/eisei/prion/prion14/attach/pdf/prion14-4.pdf&sa=U&ved=2ahUKEwjh2ZvnuaP9AhW3mVYBHRmBAlYQFnoECAgQAQ&usg=AOvVaw0AN9tm2nbsKNKPE9OW3oQP
https://www.google.com/url?client=internal-element-cse&cx=015840603635610229114:d5nyfxhiq78&q=https://www.maff.go.jp/j/council/seisaku/eisei/prion/prion14/attach/pdf/prion14-4.pdf&sa=U&ved=2ahUKEwjh2ZvnuaP9AhW3mVYBHRmBAlYQFnoECAgQAQ&usg=AOvVaw0AN9tm2nbsKNKPE9OW3oQP
https://www.maff.go.jp/j/syouan/douei/katiku_yobo/wildlife_surveillance.html

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

EMOKFELNE - “ERE. 74 v 7Y FicE ) 2 EIEEEER (CWD) F4:I1ctE S Hgsnt
JGIZ DT, R 30 4F 4 A 16 HAF 30 %5 397 5. 2018.

BEMOKESNE - KeRE. AV 2 —F vicE T 3 BEEMNENEER (CWD) F&4 1Ttk 5 Mt
JBIZ DWW, R 31 44 A 5 HEF 31 iH%&E 25 5. 2019.

JEA: T @A EE R E RS E AL EHRE. MABERFEORIRWICOWT, R 14410 H 2
H AR EEFEEE 1002002 5. 2002.

[BAF A ESE - AR AN E - SR EHLEHA TR L NEER. WA
REDOTHR > ICDWT, Rk 28 4F 4 H 8 HATA &% 0408 25 1 5. 2016.

JEAE SR R - ARNEE AR R B E AL SR A RS LR ER. ARSI 1D
WC, K 30 4E 4 H 13 BAFREAE R lE 0413 55 3 5. 2018.

JEAE SR ERE - AR R RS SRR A ST R ER. ARSI
W, P31 4FE 4 H 5 HATERZE BT 0405 55 1 5. 2019.

Centers for Disease Control and Prevention (CDC): Chronic Wasting Disease (CWD). Available online:
https://www.cdc.gov/prions/cwd/index.html

Animal and Plant Health Inspection Service: Chronic Wasting Disease (CWD). Available online:
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/nvap/NVAP-Reference-Guide/Control-and-
Eradication/Chronic-Wasting-Disease

U.S. Geological Survey: Chronic wasting disease. Available online: https:/www.usgs.gov/diseases-of-
terrestrial-wildlife/chronic-wasting-disease

The Cornell Wildlife Health Lab, Cornell University: Surveillance Optimization Project for Chronic
Wasting Disease (SOP4CWD). Available online: https://cwhl.vet.cornell.edu/project/sop4cwd

Canadian Food Inspection Agency: 13. Chronic Wasting Disease Herd Certification Programs,
Accredited Veterinarian's Manual. Available online: https://inspection.canada.ca/animal-
health/terrestrial-animals/diseases/accredited-veterinarian-s-
manual/eng/1343915611518/1343915703253

Canadian Animal Health Surveillance System: Surveillance Initiatives Library. Available online:
https://cahss.ca/cahss-tools/surveillance-initiative-library?subcat=a49a314-95b9-4928-bcb5-
0dbfd941043f&

Canadian Food Inspection Agency: Chronic wasting disease: what cervid producers should know.

Available online: https://inspection.canada.ca/animal-health/terrestrial-
animals/diseases/reportable/cwd/what-cervid-producers-should-

know/eng/1330189947852/1330190096558

Animal and Plant Quarantine Agency: WOAH Reference Laboratory for Chronic Wasting Disease.
Available online: https://www.qia.go.kr/english/html/Animal_livestock/02 AnimalLivestock OIE07.jsp
The Ministry of Agriculture and Food, Norway: Regulation concerning temporary measures to reduce
the spread of Chronic Wasting Disease (CWD). 2016.

VKM, Tranulis M, Grahek-Ogden D, Kapperud G, Pahnke J, Skjerdal T et al.: Oppdatert kunnskap om
det zoonotiske potensialet av skrantesjuke ved héndtering av slakt og konsum av kjett (Scientific
Opinion of the Panel on Biological Hazards of the Norwegian Scientific Committee for Food and
Environment). VKM Report 2021; 08.

The National Veterinary Institute (SVA) : Wildlife health and disease surveillance in Sweden. Available
online: https://www.sva.se/en/wildlife/wildlife-health-and-disease-surveillance-in-sweden/

Raymond G J, Bossers A, Raymond L D, O'Rourke K I, McHolland L E, Bryant P K, 3rd et al.:
Evidence of a molecular barrier limiting susceptibility of humans, cattle and sheep to chronic wasting
disease. EMBO J 2000; 19: 4425-30. doi:10.1093/emboj/19.17.4425.

Li L, Coulthart M B, Balachandran A, Chakrabartty A, and Cashman N R: Species barriers for chronic
wasting disease by in vitro conversion of prion protein. Biochem Biophys Res Commun 2007; 364:
796-800. doi:10.1016/j.bbrc.2007.10.087.

27


https://www.cdc.gov/prions/cwd/index.html
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/nvap/NVAP-Reference-Guide/Control-and-Eradication/Chronic-Wasting-Disease
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/nvap/NVAP-Reference-Guide/Control-and-Eradication/Chronic-Wasting-Disease
https://www.usgs.gov/diseases-of-terrestrial-wildlife/chronic-wasting-disease
https://www.usgs.gov/diseases-of-terrestrial-wildlife/chronic-wasting-disease
https://cwhl.vet.cornell.edu/project/sop4cwd
https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/accredited-veterinarian-s-manual/eng/1343915611518/1343915703253
https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/accredited-veterinarian-s-manual/eng/1343915611518/1343915703253
https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/accredited-veterinarian-s-manual/eng/1343915611518/1343915703253
https://cahss.ca/cahss-tools/surveillance-initiative-library?subcat=a49a31f4-95b9-4928-bcb5-0dbfd941043f&
https://cahss.ca/cahss-tools/surveillance-initiative-library?subcat=a49a31f4-95b9-4928-bcb5-0dbfd941043f&
https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/reportable/cwd/what-cervid-producers-should-know/eng/1330189947852/1330190096558
https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/reportable/cwd/what-cervid-producers-should-know/eng/1330189947852/1330190096558
https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/reportable/cwd/what-cervid-producers-should-know/eng/1330189947852/1330190096558
https://www.qia.go.kr/english/html/Animal_livestock/02AnimalLivestock_OIE07.jsp
https://www.sva.se/en/wildlife/wildlife-health-and-disease-surveillance-in-sweden/

115.

116.

117.

118.

119.

120.

121.

122.

Barria M A, Telling G C, Gambetti P, Mastrianni J A, and Soto C: Generation of a new form of human
PrP(Sc) in vitro by interspecies transmission from cervid prions. J Biol Chem 2011; 286: 7490-5.
doi:10.1074/jbc.M110.198465.

Luers L, Bannach O, Stohr J, Wordehoff M M, Wolff M, Nagel-Steger L et al.: Seeded fibrillation as
molecular basis of the species barrier in human prion diseases. PLoS One 2013; 8: €72623.
doi:10.1371/journal.pone.0072623.

Barria M A, Balachandran A, Morita M, Kitamoto T, Barron R, Manson J et al.: Molecular barriers to
zoonotic transmission of prions. Emerg Infect Dis 2014; 20: 88-97. doi:10.3201/e1id2001.130858.
Davenport K A, Henderson D M, Bian J, Telling G C, Mathiason C K, and Hoover E A: Insights into
chronic wasting disease and bovine Spongiform encephalopathy species barriers by use of real-time
conversion. J Virol 2015; 89: 9524-31. doi:10.1128/jvi.01439-15.

Barria M A, Libori A, Mitchell G, and Head M W: Susceptibility of human prion protein to conversion
by chronic wasting disease prions. Emerg Infect Dis 2018; 24: 1482-89. d0i:10.3201/eid2408.161888.
Marsh R F, Kincaid A E, Bessen R A, and Bartz J C: Interspecies transmission of chronic wasting
disease prions to squirrel monkeys (Saimiri sciureus). J Virol 2005; 79: 13794-6.
doi:10.1128/jvi.79.21.13794-13796.2005.

Race B, Meade-White K D, Phillips K, Striebel J, Race R, and Chesebro B: Chronic wasting disease
agents in nonhuman primates. Emerg Infect Dis 2014; 20: 833-7. d0i:10.3201/¢id2005.130778.
Comoy E E, Mikol J, Luccantoni-Freire S, Correia E, Lescoutra-Etchegaray N, Durand V et al.:
Transmission of scrapie prions to primate after an extended silent incubation period. Sci Rep 2015; 5:
11573. doi:10.1038/srep11573.

28



