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Investigation of the association of glutaminase, a novel aging-related factor,
with ATRAP in renal senescence
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In this study, we investigate the relationship between AT1R-associated
protein (ATRAP) and glutaminase (GLS) and its pathophysiological significance in age-related renal
injury at the cellular and biological levels. First, we focused on the relationship between ATRAP
and glutamine metabolism. Using immunoprecipitation assays, we examined the molecular interaction
between ATRAP and glutamine transporters at the cellular level, and analyzed the expression of
glutamine transporters in ATRAP systemically overexpressing transgenic mice. These results are
gradually clarifying the mechanism of anti-aging effects of ATRAP.

CKD




1 1H(Ang II) (AT1R) (AT1R-associated protein
ATRAP) ATI1R AT1R
ATRAP
Sirtuin1(SIRT1) K1 ATRAPAHSATIR B1Zh0 50
ATRAPRIAET LT ADMBIEBREORS | - FUIFTILY TRIMEH
(BAGE: 7o oA TV 1FRIsER) SIRT1(%) SIRT1(%)
C57BL/6, KO: 2 BHEATRAPRIBET LTS X wri [ SIRT g -
(Uneda K, et s | T Ao s R ————
al. J Am Heart Assoc. 2017; Bl ko ’“";l—:] -
Ty R — 1
6(8): e006120) Ang 11 BlR |- ko g FH22°25 ® “’
g 100 100
ATRAP _.‘(s) FRGILER  TOF-B Co“agerll!l\'-,‘ .
SIRT1 : ® o
2 o 0
L Wk ke wE uL HY
ATRAP eroero "wrxo WT KO "W!OWTKO N ol LA
& ,"” L [ BRKOTHZILEFSIRTI AYET ]
ATIR [ miocEamiANE } FUUA T THRTESIRT BT E
( 1) Uneda K. et al. J Am Heart Assoc. 6(8), e006120. 2017.
Glutaminase(GLS) (Johmuray, et al. Science. 2021;
371(6526): 265-270) GLS Glutamine(GIn) GIn  Glutamate(Glu)
GLS Glu a -
( ) B2 ATRAPH$i#R % {LBSERFGLS B % HliHd S ARk
[enitBHELGLSEER DR ATRAPRIBET LT AD BIGLS IR
Gln C57BL/6
Gin Transporter KO: £ BHATRAPRIBET LI IR
GLS* mRNAFEIRLE (B)
GLS 5 » a & -
s | K %ﬂ W, -
\msuﬁ;l o |mr‘mwrﬁ§a&* sgon os o
(2 R ) . L J ’éi‘.‘é@f‘iﬁéi WT KO WT KO e
ATRAP \nmemtm £ (12-168) B (80E) nean )
BT AN
GLS mRNA ( CLSBERELEBRECHSNEERE | | ATRAP KOTAMIZELSTHROLSRILLR |
( Johmura, Y., et al. Science. 371(6526), 265-270, 2021. ARFET—5
2) ATRAP GLS
ATRAP
AT1R ATRAP GLS
ATRAP
ATRAP GLS
3 ATRAPIXGIn Transporter (SLC1A5) SHHE AT S
FLAGH Y (1% <7 RATRAP(MATRAP)E R EIZ5E L, NaCl(mM: 155 150 250 500 10156 50L
ATRAP HBEDRATREABL, ThEhBHLLE. ATRARESRE ) & & S
GLS K444 o0 B ("~ " SLOTAS T2 mem s = .
E ' G I A b .
| | mMATRAP 1 — - et |
‘.@ """ - mmAp:%; ﬁ —
g BIERG - 8O+ Imput -
i/ (FLAGIZH ¥ B HikK) <
i SLCIAS === -."
@ 16 .
ATRAP (_"lA:pr__ _— mATRAP::i -’ '“AT
3 GIn Transporter 1 Coloms D,
RAERE ATRAPIiSLCIAStﬁA{*EN/ﬁETé
(SLCIASIZX T BHifk) FRET—4




ATRAP  GIn Transporter « 3

ATRAP GIn Transporter
ATRAP GIn
ATRAP
GIn
ATRAP  Glutaminase(GLS) ATRA  GIn
ATRAP  GIn Transporter
ATRAP
ATRAP 377 GIn Transporter
3 GIn transporter
ATRAP GIn Transporter
ATRAP GIn Transporter

ATRAP GIn



2 0 0 0

Tanaka Shohei Wakui Hiromichi Azushima Kengo Tsukamoto Shunichiro Yamaji Takahiro Urate 24

Shingo Suzuki Toru Abe Eriko Taguchi Shinya Yamada Takayuki Kobayashi Ryu Kanaoka

Tomohiko Kamimura Daisuke Kinguchi Sho Takiguchi Masahito Funakoshi Kengo Yamashita Akio

Ishigami Tomoaki Tamura Kouichi

Effects of a High-Protein Diet on Kidney Injury under Conditions of Non-CKD or CKD in Mice 2023

International Journal of Molecular Sciences 7778 7778
DOl

10.3390/ijms24097778

Tsukamoto Shunichiro Wakui Hiromichi Uehara Tatsuki Shiba Yuka Azushima Kengo Abe Eriko 3

Tanaka Shohei Taguchi Shinya Hirota Keigo Urate Shingo Suzuki Toru Yamada Takayuki

Kinguchi Sho Yamashita Akio Tamura Kouichi

Combination of sacubitril/valsartan and blockade of the PI3K pathway enhanced kidney protection 2023

in a mouse model of cardiorenal syndrome

European Heart Journal Open 0ead098

DOl
10.1093/ehjopen/oead098

5/6 CKD

45

2023

AT1

66

2023




5/6 CKD

66

2023




