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Role of poliovirus receptor during polio virus infectionRole of poliovirus receptor during polio virus infection
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Structure of Poliovirus Receptor （PVR; CD155）
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Principles of viral tropismPrinciples of viral tropism

１． Receptor-dependent tropism
２． Protease-dependent tropism
３． IRES-dependent tropism
４． Natural immunity-dependent tropism
５． Others
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NeurotropicNeurotropic Polio virus InfectionPolio virus Infection
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In BBB percolation of PV in the mouse, In BBB percolation of PV in the mouse, 
proactive import occurs in the brain proactive import occurs in the brain 
independent of CD155.independent of CD155.

Speed of PV accumulation in the blood of a mouse cerebrumSpeed of PV accumulation in the blood of a mouse cerebrum

speed of accumulation ( µl / min / g tissue )

virus and control substances mouse  with CD155 
expression

mouse without CD155 
expression

PV  ( Mahoney )

Negative control ( Albumin )

Positive control
( Cationized rat serum albumin )

0.164                        0.123

― 0.001

0.123 ( Rat )

( Yang et al.,1997, Virology 229 , 421- 428 )



Percolation examination using  thePercolation examination using  the
BBB BBB in vitroin vitro modelmodel
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＋
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PV percolation in the BBB PV percolation in the BBB in vitro in vitro model is extremely highmodel is extremely high
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Examination of PV intake into a mouse Examination of PV intake into a mouse 
cerebrovascularcerebrovascular--endothelial cellendothelial cell

Transferrin
DextranDextran

（（ mw 3K mw 3K ）） raft

Cholera 
Toxin

TransferrinTransferrin
receptorreceptor

DextranDextran
（（ mw mw ＞＞ 15K 15K ））

fluorescent 
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intercellular gap

??

Pathway into Pathway into endosomeendosome

????
??



PVPV ++ DextranDextran （（mw. 3K mw. 3K ））



PVPV ++ Cholera  ToxinCholera  Toxin



_

Dextran
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15K - 20K )

667μg / ml 1mg / ml

_ m.o.i. 5000Purified PV

EndocytosisEndocytosis of of transferrintransferrin ( ( TfTf ) is inhibited by PV ) is inhibited by PV 

20 µm
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10μg / ml

( MBEC4 cell )



PV percolation in BBB PV percolation in BBB in vitro in vitro model is lowered by model is lowered by TfTf
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Sampling time PV antigen

1.5h － － ＋

3h ＋ ＋ ＋

6h ＋ ＋ ＋

12h － ± ±

Polio virus antigen inside an Polio virus antigen inside an ischiadicischiadic nerve axon nerve axon 
2cm away from administration2cm away from administration



Tg +PV

Merge α-bungarotoxin PV

20μm

PV localized at neuromuscular junctions in PV localized at neuromuscular junctions in TgTg micemice



Neuromuscular junction of a Neuromuscular junction of a TgTg mousemouse
1.5 hrs after PV injection1.5 hrs after PV injection

Immunity 
electron
microscope
(detects PV )

Transmission
electron
microscope

100nm

100nm100nm
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