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ik PV AL, MM ERICTA VIS AENL 0L
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DRIENEE R 7727 % — &% 5. PVOHIILEADEIZ, L7720 TiE, MATEAORY AR IR TE R P72 10,
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X3 PV SITHERRXICNT S, hPVR HIBEREED Tctex-1 AL BEIIOERIF RIF
GFP @4 hPVR (A) 7213 GFP @& hPVR O Tctex-1 #

Tk PV 2N Ui, e L,

2% (hPVREIRT v b MN)

GIERVZERA (B) 5 v F MN IZFH E4, Alexa Fluor555
et IR TR ISR 2 4T o /2.

4% hPVR, #R%°PV DJRIEZI/RS. KHHIE hPVRs &

PV ZW A &H T A/MdZmRd. GHEAMARN. FLIZERG, BFIE®&LE. 27—V —13 10 pm 277§, C. hPVRs

EPVEMAEET H/MNADOBEEF AT 1 v 7 A%mRL7.

BEARE PV 2 &8 3 2 /NaDBEE i %R T .

HHD, DIZOVTITREMORMAH L. 18425 —7
¥ (IFN) PV 28T 5 E IV F 71V ADMEE b
O ERXLARFEEMERBICHOEETH S Z LPHEI N T
2L NI S 1, TFN %46 % K38 & 47 hPVR-Tg
(hPVR-Tg/IfnarKO) 12H5\WT, PV Ok h o ¥ X L%
FEMEFEBUCEE R IFN & 7+ ¥ 78 23T v
CEEHLMICLY. Fa s EEHVTWS hPVR-Tg
X, EH% IFN VAT 452 F->TBY, BOKEIES
WAL L v, 22T, IFN ¥ A7 L@ 2 7% Udsg
[R5 2 T etk % % 2, hPVR-Tg (PVRTg21)
& hPVR-Tg/IfnarKO (PVRTg21/IfnarKO) 2 PV1 Bl5h
# Mahoney #k 3 x 10® PFU/mouse % 3% NaHCO; & & & 2
EEAARAR MVICTER S, ErEg L7 (K 2B).
PVRTg21 (& 20% #% @ & HShk % F5E LIET L 7228,
PVRTg21/IfnarKO 1% 100% »54%5-% 9 H H ¥ TIZHE %
KRELLE L2, ZOMEDPS, IFN ZREFKIET 5
ZEITXY, PVRIRG IO 2B S e k
PO E R 7219 Lo, IFN V7 F 1) v 7
PV RSB HICHS L TWAB 2 DR SNz, 72
DX, PVRRLEGIC X ) PR % SET 5 #%

W7 GFP @& hPVR & PV 2 &4 ¥ 4/ME, @7° GFP @& hPVR

FEGR LT 5 2 LISy L7z,
2. {HEERER

B MIBW TSR 2T 5 2 L&, NELAAE
&PV I Frike MIGRANES L%, E5 L0
DOFRITHRBDZHE L 72 £ v ) Cutter insident (& & 1) #
HENTWLE (@)Y, LT, FEAMERES LY, B
YO hPVR-Tg® 10 |25 W THHEIET 5 2 L AHE SN T
Wk, FT, BIRCIMEE RS &, SMEERALA & DMk
LD o AV ADEHEFRAMERNNMEA (D) LIFE
#38HE A, provocation poliomyelitis 25 M 2B W TH,
SNLZEDHSNTWSA, hPVR-Tg I2BWT b FRED
HEFHEHEISNATWLE2Y, 20kI, e MIBWTHH
PRI EE R EIBERETH A, T ORI PIRARERA
OBEIHFEHIBIC BT AT AN ZADEEAZIFEETET NV E L E
25N, PRI T 4V A DRSS ERERE % B & 2
295 BT, KEEETSH L. BB OBRY 5%
BHDOAF—T L LT, QI LBom@Eh) ThoA, QOF%H
&AL CEBMIICEATE 22, @V F TANDS
MR L AT S S N B D, OEFEERMIEOEE L
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K4 hPVREHEH~YIZXMNICHT S PV BITIEEZREE
A: PVRTg21 Hi3k MN I #OGIERE PV 240 LInigs, ki L, oM T Eames TRREBIZE 21T o /2. FkAS PV, 7R%% dextran
DIFEERT. REIX PV & dextran * W HEA T A/MERT. B A LAEOFEREY, PLhPVR PUKEFE T1T - 72, KEHIE
dextran DA% GH T H/Ma%RT. FLIG#ENE, BF 3&ENE. A7 — /N —i310 pm 2R 7.

2B, b, Fald, FIZQ, OITEEZRDY BT SN2 &S, PV TERGEIC L 20RE 53 hPVR

{77z, WA THAHZ L 2L IR L72Y, BEEER hPVR (3,
PV L&A AMBaYbEs, B @, R N sE s
hPVR-Tg ¥ AL FEHFEICEH (T 5 PV HEEE LA Z &N 5, PV EA/NMBIZIE hPVR 23F7E L, /N o

F 9413, hPVR-Tg OALBFMRRIZBIT 5 PV AR AR N 1E hPVR MR B N E8AS5E & 4847122 o C
DWW, BEf %24 T-72. hPVR-Tg O FHEHIIZ PV % 5% WaEEZOLNL, DULEHRAETAL, ROXIHI%LPV D
WSS 2 AN A2 ok L cB < &, &5 LT hPVR AE AT e O3 A% 2 572 (R11C) 12,
B2 & FHET A 13T OREEMEASHE S N2 L b, [ F 7 RAEBRLZAEAET A hPVR 12 PV 254 LT~ ]\"7‘
hPVR-Tg I2d, £ﬂﬁﬁ% L 7R AT A 2 & A b= RA&END, PVEFZY Y —2DOKEMIC
LI o 72 Z oM 2B B PV 47 hPVR OMIKLENMHEIRASZZE 2L Twh, 2 C’\rﬁlﬂﬂﬁ',%r?
EHE, STEE-Y —EAETHAMBE YA =12 A=UHFMEERTLZEI12X ), PV &A/NLSELTE
ED/NERENEHEIND LEZ SN TS HWERER ik SNAHDTIE RV, | 22T, hPVR O MNHE
SOOI THHLIENHHLA., #2T, PV F+T B MHEAEH 4 &EBHE % yeast two-hybrid system TH
AR H/EE LT ATNTHRERNE ) NEHL 2 BLIEZA, fiE YA = EAERDOESITH D Tetex-1
5720, PV 2NN R, Mkkmseains e ks PHREETHIEFHLNIIRD, ZNLIFEEKEL W
THEMGBE L 25, PV HUEEZ NG L 72/Ma b R 5 EMHBL W, &512, hPVR AN E A FEI I
SNz, [FEEBAL OB EIZE T, NZ%LVM%% Tctex-1 S ARG & L THEE STV B ECHISH D 2

WNa L72/NESTER SN2 &0 s, PV IS S, FIT, FOENET7T I v@EWRL/-E A, hPVR
UabwT/T7X#%$%kLTWULiﬂTwé;t ZRARTIE Tetex-1 & DAHAEAEH AT LTV 5 2 & )5H
B oW, F7-, WZENE T PV I3 hPVR & it ShborzW, Lo T, MG ¥ 4 =725 hPVR

FLTWRIZHEDLLT, BEBBEMRTOF FHES EALTPVE@ZIIEG L TWwbeEZ LN,
NHZELRELEY, 2oz ehs, PVITHEANTE

BB LEMHGT 2 EXOLNA, iR % A /- LSRR DT
ZFZTRIZ, MR EHWT EEMRE 2 RIET A2 L1
hPVR k728 PV S {71480 e ket L7, J v MESMEOAEEZEME (MN) 12 GFP @id

bl E V) PV IZ/MElZa EF R THfTHER®= S NS Z & hPVR % 58 S & 7242, Alexa Fluor THEFEF IR L 72
PHLNho7z. £72, PV EHLhPVRIEZRA L T PV Zism UM A S, ESBEMET) 7V 5
hPVR-Tg O FREERNFAPNES S 5 &, FEIEEAPLE ALARXA=T T "ATo72. PV IE hPVR & FRICF—/Ma
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5 EBFEMERICH T B hPVR KFN S L UFHKEN £ PV EITIEBIRE =S

I: hPVR-Tg TI&, ¥+ 7 AKMIC hPVR AFEET 5728, hPVRICPVAEFE LY FHA b= A &NAH. InvivolZBW
TiE, hPVRIFEAFM AR PV O Y FH 4 b= 2B L PEES RSN L. Zhi, RETEPVZEREZ N L T LITREMER,
nvivo COBRFEND ¥+ T AEHIC & DI S N D EEEIC L 2R E XL 5N 5. hPVR & PV 2 &H T 5/Mald,
hPVR KAE I 2 iR (a) 2 hPVR IEMAFIY 2B Vit R (b) THATHER SN D EEZX 55, hPVR 2Hi% W
PV &4 /Maix, hPVR IFEIERY B Wik 2 TEIIN S (). IL non-Tg Ti, PV hPVR JHEFMIZZ Y KA b= R
XN, hPVR IRMEAFRY B VAR TEIIN S (¢). IIL hPVR 83 MN Tid, hPVRIKGFEWN R PVOZ Y FH A4 b= AL
MRS N, PV IZH VLR &GRSR TEIEN S, V%L hPVR EEN 28521 (a), EV#f%E hPVR JEK

TR 7 iR

(b) #HYT 2 EE 2515, IV. hPVRIEFRB MN CTiE, PVOI Y FH A b= 23R anszwv,. §

WRANEE I T EE%R, O JRENGGE W AT %R 2 i Ic R L Tw 5.

T, in vivo FBEIZE W %R CHITHEE STz
(B3A). 22T, 2o PV EklMfRE Y 1 = v 05% 5
LTWADNE) D% WEET A7-8, Tctex-1 &£ OMEAEH
A%E5 L 72 hPVR Z284KIC GFP 2R G S8 D% 5 v
M MN ICHEB S, FEDOEREIT>72. hPVR 2582 44-
PV & A /g hPVR-PV &4 /Ma & FAR IS AT 1% S
Tw/z7z% (B 3B), hPVR ZEER-PV &H /ML OB % HE
FEAAXT 4 v 7 AT L2 24, W% T
TIN5 W55 hPVR ZRAK-PV 4 /METIEA R o
TWaZEedbhotz (R30OW. LizdisT, Al
D HEVEER I DOWT, MBS A = OFEGITRES
N7z, kY, EFREAT v M MNIZBWTREH &

N7z, 7 A MNIZBWTH hPVR KA1 7% PV #ik AH
T ENE)DRMR LA, TV FY—LT—
— & L THW7 dextran & PV 2SFE—/Nig Tl gk X
NTWLORBIEsN (R4A)W. HhPVR FUAEET,
PV Ok % EE L7- & 2 A, dextran ® & % & {e/MNa D
ELpBESN L k>7 (R4B). L7zA>T, Y7 A
MN CTH 6515 PVELY JAA B & 04T % R (X hPVR
WA TH B Z DR TE W,

hPVR JETERY & PV SiTiEEhFREX
VL E 1 hPVR ARAEH) 72 PV AT % DWW T TH o 72
2%, 13 non-Tg ALHMFEIZ b hPVR FHELERIZ PV AEL
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DikENBHZELEFER LS (R50c)Y. 2L T, hPVR I
A 72 PV AT SR DAL L, £ Dk # L 13 hPVR
A 2R LD S ERMISENC &2 H AL IZHS 2212
L7 (B5lc)®. #2T, hPVR-Tg 24E 4% TH hPVR
AT % PV AT R RAHFAEL TV A DO L) %
L 7-. $i hPVR §ifk& PV % co-injection L, hPVR-Tg
AR AP O hPVR FEIKAF 19 % PV 4T VEdik % BIE2 L 72
L 25, non-Tg TH S N-D & FIKED B AT HEEE R
FAETHZENHL IR 572 (R5le)™. —F, vk
BXU~y 2AdRD MN 2B W TId hPVR 2388 L T iz
WE PV SHLD Ao 7z (B5IV)™ 2%, hPVR %81
MN T2 PV 25U Y sAE 7, hPVR % &4 PV 2P L
72N AHS, hPVR ARSI & b 2\ il% R (B 5101a)
&, hPVR IEMRAF R 2 it RIS 3 5 & b 2 &\ il
#%% (R S5IIb) Tzt STz, FFEIZ, hPVR-Tg I2
BT, hPVR Z&A02 PV 2 NE L72/NEAT,
e (R 5la) 721 Tl CEVERER (R 5Ib) T
EENTWAAREELRH L. DX HIZ, PV OWNiT R
EICBI LTI, in vivo & WIGEBI MRS ERICHE L T,
hPVR A7 1Y 22 B\ iR (R 51a, [Ma) 3B & UHE %k
F (B 5lbc, e, MIb) AFAE L TV 2 W fEHEAIRIE S
72, PV OELY AAIZE L Tl in vivo & OIS ER) e EE 2%
RETHES DL 0D, 41I1F29 L mE5Em0
L TinvivoDEEEZ XI5 IBHTEXLDOTIELZwh s
LT 5,

BHUIC

NG TIANVABEEDSFEENSEEFTOEAT v TIZD
WTHRFHTAZ LICL - T, BOEREDSKIL TS FETORH
MOV OPEHLPICT LI ENTE. $72, PVO
SEB ST IR E 12OV T b, hPVR IR 72 % 2
R, WY ABBG A FHIMNHERT LI ETE, 471
BRLZHHWT — ¥ 0 EHENDO20H L LEEZ TS, In
vivo LB RDEREZWPLPIZT AT R EICLD, in
vivo DR % LN IERHATE 2 E 20N, 5505 L
ATH5.

AL AREF /NS (v AES) ) ATFERRTFO
I Fs B A (EUE®BI%E), Cancer Research UK @
Giampietro Schiavo 262 GEBjmFE AR #E), E7 &gk
FERFZERT DK I S A (SRR G ), BEUREERS
WFZeT G T 2004, B s A (M filggtn), 7
TEER - SRAERWIZEAT O RIFFHESeE GREMREIWT) 1213,
REFFNA T R e OG5 B L A ERE T4 A
Hoark L TWieZEF LAl et 0L ) EHAL
9. F7o, BIREOKRERA T - WK S A2
Wk A OV AVER A, Fiik B o AR T S AT
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Poliomyelitis is an acute disease of the central nervous system (CNS) caused by poliovirus (PV). In
humans, an infection is initiated by oral ingestion of the virus, followed by multiplication in the ali-
mentary mucosa, from which the virus spreads through the bloodstream. Paralytic poliomyelitis initi-
ates from the invasion of the central nervous system by circulating poliovirus, probably via the blood-
brain barrier. After the virus enters the central nervous system, it replicates in neurons, especially in
motor neurons, inducing the cell death that causes paralytic poliomyelitis. Along with this route of
dissemination, a neuron-specific pathway has been reported in humans, monkeys, and PV-sensitive
transgenic (Tg) mice carrying the PV receptor (hPVR/CD155) gene. It is important for the efficient
virus dissemination to overcome the barriers as follows; i) to access the target tissue, ii) to enter the
cells, iii) to reach the place for the replication, iv) to replicate efficiently.

PV is easily transferred to humans orally; however, no rodent model for oral infections has been
developed. We analyzed the each barrier above, and showed that PV is inactivated by the low pH of
the gastric contents in mice. We also demonstrated that type 1 interferon signaling plays an impor-
tant role in determining permissivity in the alimentary tract.

As for the neural pathway, we demonstrated that direct efficient interaction between the cytoplas-
mic domain and cytoplasmic dynein is essential for the efficient retrograde transport of PV-containing
vesicles along microtubules for the hPVR-dependent PV transport. On the other hand, we found that
hPVR-independent axonal transport of PV was also observed in hPVR-Tg and non-Tg mice, indicating
that several different pathways for PV axonal transport exist.



