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Analysis of abnormal prion protein core structure by proteolysis at high
temperature
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A hyperthermostable protease, Tk-subtilisin, can degrade PrPSc.

Scrapie-infected mouse brain homogenate ( RML strain ) was degraded by Tk-subtilisin under
high-temperature condition and the degradation products were inoculated into culture cell. At
high-temperature condition, Tk-subtilisin degraded PrP from RML homogenate, whereas proteinase K (
PK ) hardly degraded. In addition, Western blotting of the cell lysate inoculated the degradation
product showed that the amount of PrPSc decreased significantly. Moreover, the signals of PrPSc were
not observed when the concentration of Tk-subtilisin was increased. These results suggest that the
combination of heat treatment and proteolysis by Tk-subtilisin is effective in reducing the
infectivity titer of PrPSc.



Govaerts

[3 -
(Proc.Natl. Acad. Sci.
USA, 101, 8342, 2004) DeMarco MD
[3 -
Proc.Natl. Acad. Sci. USA, 101,
2293, 2004 Surewicz
B Nat. Struct. Mol.
Biol. 18, 504, 2011

Prusiner
Proteinase K
PrPres
PrPres C
PrPres
PrPres
Proteinase K
PrPres
Tk-subtilisin

(Koga Y. et

a. Appl Microbiol Biotechnol.

98(5):2113-20. 2014)

(Koga Y. et d.in preparation.)

Tk-subtilisin, Tk-SP

Tk-subtilisin

@

Tk-subtilisin
SDS
SDS
Chandler
C57BL6/JJmsSIc
Tk-subtilisin PrP Sc
PrP
PrP Sc
Proteinase K PrP
Tk-subtilisin
PrPSc
PrP Sc

Wadsworth JDF et al.,
Lancet, 2001 , 358, 171
PrPSc

PP Sc

100

ng PrP



SDS-PAGE,

PrP
PrP Sc
ng
2
Prp
LC-MS/MS
UPLC-SynaptG2HDM S
©)
PrP
2
@
Tk-subtilisin
(RML )
60 1
Tk-subtilisin PrP
C 11kDa
Tk-subtilisin PrP
30
60 80 100 3 S5 g/
mg-protein, 20 pg/ mg-protein 2
PrP
PrP 6D11
(Fig.1)
60 PK Tk-subtilisin
PrPSc
80 Tk-subtilisin PrPSc
PrP
Tk-SP
Novozymes Savinase Ultra

Tk-subtilisin

O 80°C 100°C
-] PKE Tk [} PE Tk [} PE Tk

n;kﬁa_u

hapi B

5
3

{1} > pg protease / mg-protein

B0°C g0°¢C 100 °C

-] PE Tk ¥ | K Tk

ﬁﬂl ll

[kCxa)

{ii) 20 pgprotease/ mg-protein

Figl Western blotting of degradation
products by Tl-subtilisin

80 , 20ug/mg-protein

4
Tk-SP
PrP
(Fig.2) pH
Savinase PK PrP
PrP
Tk-SP
pHB8.0 PBS
3E without )
L enzyme SP Savinase
(kpa) % (-) d(1) d(2) PK (-) d(1) d(2) (-) d(1) d(2)
63
48
8
25 :
20
- . e e

17

Fig.2 Western blotting of degradation products by
Tk-SP
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Fig.3 Western blot of cell lysate infected by
degradation product at 60

PK(-), PK(+) means without/ with PK digestion
of each cell lysate.
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Fig.4 Western blot of cell lysate infected by
degradation product at 80 .The bottom
membrane is long-exposure of PK(+)
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Fig.5 Western blot of cell lysate infected by
degradation product at 100
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