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Autophagic inhibitor Rubicon in proximal tubules can be a therapeutic target for
metabolic syndrome-related kidney disease.
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Autophagy is a lysosomal degradation system which plays an essential role in

intracellular homeostasis. Rubicon (Run domain and cysteine-rich domain containing, Beclin-1
interacting protein) inhibits the fusion of autophagosomes and lysosomes. We analyzed the phenotype
of proximal tubular epithelial cells(PTEC)-specific Rubicon-deficient knockout (KO) mice. KO mice
exhibited hallmark features of metabolic syndrome accompanied by expanded lysosomes containing
phospholipids in the PTECs. Additionally, we investigated the role of Rubicon in lipid metabolism
using isolated Rubicon-deficient PTECs. Rubicon deficiency in cultured PTECs promoted the
mobilization of phospholipids from cellular membranes to lysosomes via enhanced autophagy.
Furthermore, KO PTECs promoted massive triglyceride accumulation in hepatocytes co-cultured,
suggesting accelerated fatty acids efflux from the PTECs contributes to the metabolic syndrome in KO
mice.

Rubicon



( )
Mizushima N, et al. Nature, PMID: 18305538
( ATP)
Mizushima N, et al. Annu Rev Nutr. PMID: 17311494

(Takahashi A.et al. Am J Pathol.

PMID: 22265049) (Maejima | and Takahashi A et al. EMBO journal.
PMID: 23921551) (KimuraT
and Takahashi A, et al. Autophagy. PMID: 24128672) (Namba T,
et al. J Am Soc Nephrol. PMID: 24700866)

( Takabatake Y. et al.
Nephrol Dial Transplant. PMID: 24520117 , 54  78-85)

(2)Rubicon
Rubicon(Run domain Beclin-1 interacting and cysteine-rich containing protein)

Beclin-1
1
Rubicon
Rubicon
lysosome
o O e
@ LC3-PE
! \ fusion degradation
) amino acids
c - = fatty acids
<, glucose
isolation
membrane autophagosome autolysosome
Rubicon
Rubicon

Rubicon



(1)

(2)

(3)

R

(1)

CTRLU/GFP-LC3

TSKO/GFP-LC3

Rubicon
GFP-LC3
GFP-LC3 dot
Rubicon
Rubicon KO
Rubicon KO
12
HE Oil red
real time PCR
Rubicon
ubicon flox Cre transfection
Rubicon KO Rubicon KO
Rubicon KO
mTOR p-S6RP, p-S6K1, p-4EBP1
Rubicon KO
Rubicon KO
Rubicon
GFP-LC3 transgenic Rubicon KO
GFP-LC3 GFP
Rubicon KO
CcQ(-) cQ(+)
*
%-’ 5
= _*
F 4
éi'“. ’ ns
g ns
Q4
g
a © -
6 ca- + - +

CTRL TSKO

GFP-LC3 Rubicon KO TSKO
cQ (CTRL)



(2) Rubicon KO

KO
Rubicon KO
HE Oil red
KO
real
time PCR Srebplc
60 - HE ORO
S5 | *x ‘
= *k
o2 =1
3
8 30 1 5 CTRL
TSKO
20 T T T T T 1
2 4 6 8 10 12month
o
b
w
'_
Rubicon TSKO CTRL
ORO: Oil red
(3) Rubicon
Rubicon KO
mTOR p-S6RP, p-S6K1, p-4EBP1
Rubicon KO mTOR
Rubicon KO
Rubicon KO
Rubicon KO lipid
efflux
CTRL KO agls "
P-S6RP £F
P4E-BP1 [P © 505
i <L
ACTR |- ---—-| o= 0.0
CTRL KO
@ 30 . sy 5 p=0.09
OE =
<3520 $510
T2 =
m2qg x S5
U2 ©35
< <C i<
a =~ 0.0 o~ 00
CTRL KO CTRL KO
Rubicon KO CTRL mTOR



CTRL or KO
PTEC

Rubicon

36 hours in
Oleic Acid-BSA

\v

Co-culture
> *
o
a 30 - *
o]
@ 25 -
6 E
o D20
N>
D g15 -
P
2% 10 A
% 05
2 00 A
= CTRL KO
Co-culture with
Rubicon
Rubicon
0
2

Hepatocyte
(BNL-CL2 Cell)

<>

A

KO PTECs

Co-culture with

CTRL PTECs none

KO PTECs

[¥5]

18 hours

Co-culture time
hours

CTRL PTECs

Rubicon

Matsuda J, Takahashi A, Takabatake Y, Yamamoto T, Kimura T, Namba T, Minami
S, Sakai S, Fujimura R, Kaimori JY, Matsui I, Niimura F, Matsusaka T, Isaka Y.

Rubicon Deficiency Leads to Obesity by Promoting Excessive Lipid Efflux in
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