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Comprehensive analysis of autophagy in the pathogenesis of diabetes and its
complications
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Autophagy is an intracellular catabolic process that can maintain cellular
homeostasis during several stress conditions such as starvation and mitochondrial oxidative stress.
Growing evidences have shown that altered autophagy activity is associated with the pathogenesis of
a variety of diseases. The present study revealed that mammalian autophagy is essential for
maintaining energy homeostasis via enhancing ketogenesis during starvation, and that
diabetes-related dysregulation of autophagy is involved in the pathogenesis of diabetic vascular
complications, such as diabetic nephropathy. These observation suggest that autophagy activation
should shed a light on therapy for diabetic complications and contribute to health promotion in
diabetic patients.



Atg5 Flox
Cre
(Alb-Cre) (MIcl-Cre) a
(Glucagon-Cre) (vVillin-Cre)
(Podocin-Cre)
(Kap-Cre)

Lamp2 Flox
Lamp2

(B -0HB)

36 Lamp2
Atg5
Atg5

Oil Red

Atg5



1
B » Atg5"™
—6 7 FAtg5KO
3 B Atg5KO
E, [effBAQSKO
E - -
T2
Q
ﬂo L T L L
0 24 36
ﬁ@ﬁﬂr*rf'n'i (hours)
Lamp2
LAMP-2 8

CMA

( 2 LAMP-2
FGF21
] iR R A
Lo,
- S
& Lamp2yi+HFD --
-—I—Lamey.i—fHFD ﬁ
T T [ - ol
L AJETE
L 5
L

Lamp2y/+ Lamp2y/-

D 2 4 6 f

- =—8— Lamp2y/+HFD
il | apm2y/-+HFD

H2. BEDRSRCEFER
(Lamp2y/+)Y 7 AGRE#H. Sm
WELEUDH, CMATZT VA
(Lamp2y/-) TlR4E. FER(E

] BARF). MEESRERS TR, M L5
L % & s HEEEAr,
D6 A

32

« 3

SiEEAR32:E8
Podo-
Atgb-/—

Atgh+/+

—

I3-$HWLEW%§EWV

E%thL&)EEEE
SEAH(TE).

(TM-PodoAtg5K0)

TM-PodoAtg5K0

DNA

SNP

6
Kume S, Koya D, Uzu T, Maegawa H. Role
of nutrient-sensing signals in the
pathogenesis of diabetic nephropathy.



Biomed Res Int. 2014;2014:315494.

DOI: 10.1155/2014/315494.
Yasuda-Yamahara M, Kume S, Yamahara K,
Nakazawa J, Chin-Kanasaki M, Araki H,
Araki S, Koya D, Haneda M, Ugi S, Maegawa
H, Uzu T. Lamp-2 deficiency prevents
high-fat diet-induced obese diabetes
via enhancing energy expenditure.
Biochem Biophys Res Commun. 2015 Sep
18;465(2):249-55.

DOI: 10.1016/j-bbrc.2015.08.010.
Tagawa A, Yasuda M, Kume S, Yamahara K,
Nakazawa J, Chin-Kanasaki M, Araki H,
Araki S, Koya D, Asanuma K, Kim EH,
Haneda M, Kajiwara N, Hayashi K, Ohashi
H, Ugi S, Maegawa H, Uzu T. Impaired
Podocyte Autophagy Exacerbates
Proteinuria in Diabetic Nephropathy.
Diabetes. 2016 Mar;65(3):755-67.

DOI: 10.2337/db15-0473.
Yasuda-Yamahara M, Kume S, Tagawa A,
Maegawa H, Uzu T. Emerging role of
podocyte autophagy in the progression
of diabetic nephropathy. Autophagy.
2015;11(12):2385-6.

DOI: 10.1080/15548627.2015.1115173.
Takagi A, Kume S, Kondo M, Nakazawa J,
Chin-Kanasaki M, Araki H, Araki S, Koya
D, Haneda M, Chano T, Matsusaka T, Nagao
K, Adachi Y, Chan L, Maegawa H, Uzu T.
Mammalian autophagy is essential for
hepatic and renal ketogenesis during
starvation. Sci Rep. 2016 Jan 6;6:18944.
DOI: 10.1038/srepl8944.

Takagi A, Kume S, Maegawa H, Uzu T.
Emerging role of mammal ian autophagy in
ketogenesis to overcome starvation.
Autophagy. 2016;12(4):709-10.

DOI: 10.1080/15548627.2016.1151597.

20 3  Pagel60-167(2014.12)
12

Takagi A, Kume S, Tanaka Y, Araki H,
Isshiki K, Araki SI, Uzu T, Maegawa H.
The role of starvation-induced
autophagy in gluconeogenesis and
ketogenesis. 74th Scientific Sessions,
American Diabetes Association. (2014,
San Francisco, USA)

Yasuda M, Tagawa A, Kume S, Tanaka Y,
Yamahara K, Araki H, Isshiki K, Araki SI,
Koya D, Haneda M, Uzu T, Maegawa H.
Podocyte Autophagy is Associated with
the Progression of Proteinuria in
Diabetic Nephropathy. (2014, San

Francisco, USA)

Kondo M, Takagi A, Kume S, Ugi S, Uzu
T, Maegawa  H. The role of
starvation-induced autophagy in
gluconeogenesis and ketogenesis. 52th
EASD, European Association for the
Study of Diabetes. (2014, Vienna,
Austria)

Kondo M, Takagi A, Kume S, Araki S-i,
Uzu T, Maegawa H. The Role of
Starvation-induced Autophagy in
Gluconeogenesis and Ketogenesis. 75th
Scientific Sessions, American Diabetes
Association. (2015, Boston, USA)
Yoshibayashi M, Kume S, Takeda N, Osawa
N, Chin-Kanasaki M, Nakae Y, Yokoi H,
Mukoyama M, Araki S-i, Maegawa H. Effect
of interaction between podocyte
autophagy and glomerular endothelial
dysfunction on progression of diabetic
nephropathy. 1st ISN FRONTIERS meeting,
International Society of Nephrology.
(2018, Tokyo, Japan)

; 57
(2014 5
)
; 57
(2014 5
)
7 ’ ’ Pau I
Saftig, ,
; 58
(2014 5
)
58
(2015 6 )
58 (2015 6
)



(2017

.32
10 )

http://ww_shiga-med.ac.jp/~hgmed3/snai

/index.html

o

&)

®

*

MAEGAWA, Hiroshi

00209363

KUME, Shinji

¢ D
00452235

MAEDA, Shiro

)
50314159

YAMAHARA Mako
TAGAWA Atsuko)
YOSHIBAYASHI Mamoru)



