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Structural analysis of selenoprotein P as a diabetes-associated hepatokine

Kikuchi, Akihiro
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Selenoprotein P (SeP) is a diabetes-associated hepatokine. Structure
based drug design for SeP should be one of useful techniques for screening new compounds as
potential anti-diabetic drugs.

To solve the crystal structure, we have established a purification protocol of SeP from human
plasma. In addition, we have established a expression and purification protocol of
cysteine-substituted SeP. A homology modeling revealed that the N-terminal domain of SeP has a
characteristic tertiary structure termed the thioredoxin fold, except a insertion of long loop. Such

insertion may be a receptor-interacting region.

Also, we found that LRP1 is a SeP receptor in the muscle and SeP causes exercise resistance
through LRP1. Biacore analysis showed that SeP specifically binds one of ligand binding domains of
LRP1. Detailed analysis is now in progress.

P LDL



P SeP

SeP

SeP

Structure Based Drug Design
SeP

SeP SeP
SeP
SeP

SeP

SeP

SeP
SeP
10

SeP

SeP

SeP

SeP

ApoER2  SeP

ApoER2
SIRNA

SeP

SeP
GPx1
SeP
SeP
SeP
SeP
C SeP
Sec Cys

N-ter

707 7 —CEREARL

C-ter

SeP
N C
Sec
SeP
SDS-PAGE
SeP
SeP
SeP
N_
PNGase SeP
304

NN ERETF—T

SeP



SeP

SeP N 0

SeP

> SeP (&FFE)

v

SeP
SDS-PAG 50 kDa
SeP
SeP
SeP
SeP
C PA-tag
SeP HEK293
SeP
SDS-PAGE
(CD)
a B
SeP SDS-PAGE
SeP

HEK293
SeP

HEK293SGnT1(-)

in silico
SeP
SeP N
N
N
Cys-X-X-Cys
SeP Selenocyctein-X-X-Cys
SeP
N
C

SeP N

SeP

SeP

megalin
ApoER2  SeP

LDL



LDL

SeP
C2C12
LDL
LDL LRP1
megalin  ApoER2
LDL
LRP1 siRNA  C2C12
SeP LRP1
SeP
SeP
GPx1 SeP
AMP
LRP1
LRP1
SeP
SeP A————
B-actin — e e —
SeP treatment
(for 30 min.) = + = +
Negative control Lrp1
siHNA siAMA
C2C12
LRP1
SeP Nat Med, 23,

508-516 (2017)

LRP1  SeP

LRP1
SeP

SeP  LRP1

600 kDa
40

LRP1
SeP
SeP
Biacore
SeP
LRP1
LRP1 ( Y)

LRP1

LRP1
in vivo
Biacore
LRP1
LRP1( X)
LRP1 ( Z)
SeP
Y

‘“#wjﬁi FyIBE FuIBE
. l Domain X Domain Y l Domain Z
[ L‘; S—— __&“ e | [ ,‘,,."w—
Biacore SeP LRP1
SeP  LRP1
Y
SeP
N
LRP1
SeP  LRP1
LRP1
SeP
SeP
SeP
SeP
SeP
SeP
SeP
SeP
SeP
LDL
LRP1
Biacore SeP  LRP1
Y
SeP/LRP1
Biacore
LRP1 SeP
SeP

SeP



5

Natsumi Tajima-Shirasaki 16

11 Eicosapentaenoic
Acid Downregulates Expression of the
Selenoprotein P Gene by Inhibiting
SREBP-1c Independently of the AMPK
Pathway in H411EC Hepatocytes J Biol
Chem ,  On-line
publication,2017.5.2 (2017) DOl :
10.1074/jbc.M116.747006
Hirofumi Misu, Hiroaki Takayama
Yoshiro Saito, Yuichiro Mita, Akihiro
Kikuchi 20 Deficiency of the
hepatokine selenoprotein P increases
responsiveness to exercise iIn mice
through upregulation of ROS and AMPK in
muscle Nat Med , 23, 508-516
(2017) DOI: 10-1038/nm.4295
Akihiro Kikuchi, Toshinari Takamura
Where does liver fat go? A possible
molecular link between fatty liver and
diabetes JDiabetes Invest ,

9, 152-154 (2016) DOl :
10.1111/jdi.12573
Keita Chikamoto, Hirofumi Misu,

Hiroaki Takayama, Akihiro Kikuchi

9 Rapid response of the
steatosis-sensing hepatokine LECT2
during diet-induced weight cycling in
mice Biochem Biophys Res Commun

, 478, 1310-1316 (2016) DOI:

10.1016/j .bbrc.2016.08.117
Fei Lan, Hirofumi Misu, Keita
Chikamoto, Hiroaki Takayama, AKihiro
Kikuchi 21 LECT2 functions as
a hepatokine that links obesity to
skeletal muscle insulin resistance
Diabetes , 63, 1649-1664
(2014) DOI: 10.2337/db13-0728

3

Akihiro Kikuchi Regulation of Insulin
Signaling Molecules by Selective
Autophagy in Mice with Proteasome
Dysfunction and Starvation 2017
Keystone Symposia Conference 2017

1 22 -1 26 Keystone Colorado,
USA

2014
11 28 -11 29

87 2014

10 17
3
44 5 2017
5 2017
Vol34. No2 2016 45-50
40 6 2015 6 2015

453-458

http://metabology.w3.kanazawa-u.ac. jp

o
KIKUCHI, Akihiro

90321752



