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We have found that cellulose ether, which is routinely ingested as a capsule

and thickener for pharmaceuticals, has significant anti-prion activity in mice. In this study, we
investigated what biological functions are involved in this unexpected effect. Investigations of
brain proteins have identified a protein called glial maturation factor b, and investigations of
cell types have identified several receptors on T cells as relevant candidates for the anti-prion

activity.

anti-prion cellulose ether drug gmfb preventive treatment prion T-cell




(HPMC)
HPMC

Single subcutaneous (4 g/kg)
administration

HPMC ‘

A

Survival
o o o
o o

i

: -+ Vehicle Te7
HPMC 0.2 -+ TC-5RW

Eg; 0 100 200 300 400 500 600 700 800 9001000
(C) Days post-ip-infection
(d)
(e) HPMC TC-
() 5RW

HPMC

HPMC
HPMC
HPMC
HPMC
1) (d)
(2) (d)
1)
HPMC

3) @ @ HPMC HPMC

(4) (@)



(1) Tg7 Tga20
CE Tg7
Tgaz20

T

cell antigen receptor a

CE
CE
T
CE
) CE
CE

B toll-like receptor 4

CE yoT

T a

(2 CE

CE

CE
CE
GMFb
GMFb

F-actin
GMFb 40

F-actin

GMFb
CE

(3)CE

CE EC50 1/200

CE
CE

CE CE

4) () CE

factor

Neurotoxicity p38 MAPK

FURY
ENEIES

p % Tga20 (8)
. CE i

@ pre T
AR DME

Tga20

L7,

CE TRIZE Ew
125 e n T
VAL 3,

o B T #iu% S
s, T & :
| DSgE B 35138
AT 3 8
(8)

Prmp transgene

ertion site
2 3

cell antigen receptor alpha gene
in chromosome 17

#Tga20
= Tg7 (control)

ThymMUS e———

gif Tisigigize

$52¢ P2 gas-zed

§ % g 73 F33%

i B ts 3 -

35 £ o 5
TC-SRW

H
Owpspostiniection
Sham surgery + Vehicle
Thymectomy + Vehicle

cdkn3 cgrrfl
L] -

samd4 socs4
-

Days post infection

Sham surgery + TC-SRW
Thymectomy + TC-SRW

R DR

(A) (B) (€) (-log[Hazard}t] )
] —>
2 HEKI ;e — a
wERE s
ML =
B m e e ow Balb/C, ddY, A/),
Days post nfection C3H, CBA, etc
—— s 7. < p=0.016
9 3 B » @ E E]"
T~ e s ICR, WBB6F1,
Days post infection C578L/6 etc
(A) C57BL6 J
C57B/6 CrSlc
inbreed - cpay
142 C3H/HeJ
A
transgenetic -, 1
_Tga20
("IcR
closed colony ~ Balblc
ddy
. (B)
F-actin Fhiis
3 @l G 8 g qQsOt ) qisinen) s e
[} L 5B
brer
mapklip1l
-

-
cnihl gmfb

CE
CE

CE

GMFB  Glial

-—
gchl  wdhdl

CE

CE

maturation
GMFp



GMFB

p38 MAPK
GMFB

STAT1

STAT2

debranching
GMFB  p38 MAPK
p38 MAPK  Cd2+

Cd2+

CE



Teruya K, Nishizawa K, Oguma A, Sakasegawa Y, Kitamoto T, Doh-ura K. 1863

Intermolecular crosslinking of abnormal prion protein is efficiently induced by a primuline- 2019

sensitized photoreaction.

Biochimica et Biophysica Acta (BBA) - General Subjects 384-394
DOl

10.1016/j .bbagen.2018.11.008

Nishizawa K, Teruya K, Oguma A, Sakasegawa Y, Schazl H, Gilch S, Doh-ura K. 108

Preparation and Characterization of Cellulose Ether Liposomes for the Inhibition of Prion 2019

Formation in Prion-infected Cells.

Journal of Pharmaceutical Sciences 2814-2820
DOl

10.1016/j .xphs.2019.03.025.

Teruya Kenta Oguma Ayumi Arai Keita Nishizawa Keiko lIwabuchi Sara Watanabe-Matsui Miki 560

Sakasegawa Yuji Schazl Hermann Gilch Sabine Doh-ura Katsumi

Polymorphisms in glia maturation factor B gene are markers of cellulose ether effectiveness in 2021

prion-infected mice

Biochemical and Biophysical Research Communications 105 111
DOl

10.1016/j .bbrc.2021.04.116

Ding Mingxuan Teruya Kenta Zhang Weiguanliu Lee Hae Weon Yuan Jue Oguma Ayumi Foutz 58

Aaron Camacho Manuel V. Mitchell Marcus Greenlee Justin J. Kong Qingzhong Doh-ura

Katsumi Cui Li Zou Wen-Quan

Decrease in Skin Prion-Seeding Activity of Prion-Infected Mice Treated with a Compound Against 2021

Human and Animal Prions: a First Possible Biomarker for Prion Therapeutics

Molecular Neurobiology 4280 4292

DOl
10.1007/s12035-021-02418-6




Teruya Kenta Iwabuchi Sara Watanabe Yuki Tsuchida Rikiya Watanabe-Matsui Miki Konno 1866
Hiroyuki Doh-ura Katsumi
Activities of curcumin-related compounds in two cell lines persistently infected with different 2022

prion strains

Biochimica et Biophysica Acta (BBA) - General Subjects

130094 130094

DOl
10.1016/j .bbagen.2022.130094

Awahara Chiyuki Oku Daiki Furuta Saki Kobayashi Kazuya Teruya Kenta Akaji Kenichi Hattori 27

Yasunao

The Effects of Side-Chain Configurations of a Retro-Inverso-Type Inhibitor on the Human T-Cell 2022

Leukemia Virus (HTLV)-1 Protease

Molecules 1646 1646
DOl

10.3390/molecules27051646

Teruya Kenta Oguma Ayumi Takahashi Satoko Watanabe-Matsui Miki Tsuji-Kawahara Sachiyo 107

Miyazawa Masaaki Doh-ura Katsumi

Anti-prion activity of cellulose ether is impaired in mice lacking pre T-cell antigen receptor 2022

a , T-cell receptor & , or lytic granule function

International Immunopharmacology

108672 108672

DOl
10.1016/j . intimp.2022.108672

Prophylactic Anti-prion Effects of Cellulose Ether Compounds Depend on Host Mouse Strains

57 (2020)

2020




Characterization of The Effects of Curcumin Related Compounds on Two Prion Strains

57 (2020)

2020

Design, Synthesis and Evaluation of SARS 3CL Protease Inhibitors

30

2019

Keiko Nishizawa, Kenta Teruya, Ayumi Oguma, Yuji Sakasegawa, Hiroshi Kamitakahara, Katsumi Doh-ura

Cellulose ether liposomal for the inhibition of prion formation.

Asia Pacific Prion Symposium 2019

2019

Kenta Teruya, Keiko Nishizawa, Ayumi Oguma, Yuji Sakasegawa, Hiroshi Kamitakahara, Katsumi Doh-ura

Protection to prion infection by cellulose ether compounds depends on host mouse strains.

Asia Pacific Prion Symposium 2019

2019




Kenta Teruya, Toshiya Ishikawa, Sara lwabuchi, Miki Watanabe-Matsui, Katsumi Doh-ura

Photoreaction-induced SDS-resistant PrPSc/res oligomer formation

58 (2021)

2021

Ayaka Okawara, Mariko Kikuchi, Reiko Kurotani, Kenta Teruya, and Hiroyuki Konno

Fragment coupling reaction of protected peptides using W -wang and its vinyl handles

58 (2021)

2021

62

2021

https://ww.neurochemistry.med.tohoku.ac.jp/NC/NC_teruya.html







