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Revealing of phosphorylation signaling in the downstream of LAT1 in cancer cells

Hiroki, Okanishi
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L-type amino_acid transporter, LAT1, is highly expressed in_cancers, and
regulates phosphorylation signals which is stimulated by amino acids. We comprehensively elucidated
LAT1-dependent phosphorylation dynamics in four biliary tract cancer cell lines sensitive to
LAT1-specific inhibitor, JPH203. By using proteomic techniques, we analyzed changes in
phosphorylation and protein expression induced by the LAT1 inhibitor. Thousands of differentially
phosphorylated sites and differentially expressed proteins were identified, which suggests the broad

influence of LAT1 on cancer cells. Molecular network analysis indicated influences of LAT1
inhibition on important pathways and regulators. Notably, inactivation of CDKs were found in all
four cell lines. We found combination of CDK inhibitors and LAT1 inhibitor significantly reduced
cancer cell proliferation compared with single inhibitor alone, which suggests clinical potentials
of the combination in cancer therapies.



L-type

amino acid transporter 1 (LAT1) Na+
LAT1
mTORC1 p70S6K 4EBP1
LAT1
mMTORC1 LAT1
LAT1 LAT1
LAT1
LAT1
mMTORC1 LAT1
LAT1
LAT1
LAT1
/
LAT1
/ LAT1
LAT1

LAT1 /

LAT1 /
()] LAT1 (2) LAT1
@
LAT1
JPH203 LAT1
YT IER

avka—uL Jpnzoaﬂ;l; <, < 2
(5ot RTFRAE) N fﬁ*g;&g] @)

== W_’ o,

ngh pHC18

REEASAHBREER (n=3)
KKU-055, KKU-100
KKU-213, HuCCT1

IMAC ) > B LR

[¢]

L
p\/o o
0~ Fei* \
ANTN Beads
o\ 00> W
0

YoBie~TFE ©

TMTSNLEE &
TaFAIHRYUT I

T™T SR)L{E

[E—— —
High pH C18

TMTSRNLEEE
YUBIETOFAIVRYUTIL

— . [3oomnnzm
(e > | et rn

LC-Ms f@#




JPH203 LAT1

WST assay
« )
@
(b) LAT1
(n=3)
( )
(©)
) IPA
Kinase substrate enrichment (@)
LAT1
S
T TR
s - i "l N,
(€)) LAT1 £ - \ . '
8 *| KKU-055 e *1 KKU-100
é 001 oot o001 1 10 001 oot oor 1 10
(Keu- | 8
055, KKU-100, KKU-213, HuCCT1) g ml Bt TN
LAT1 o \ o N
JPH203 “ N “I
( ) * KKU-213‘ o ": Hu'CCTI'1V -
JPH203 oo Co
JPH203 (uM)
LAT1
« ) 6431
T™T
4983
15019 KKU-055, KKU-100, KKU-213,
HuCCT1 JPH203 348, 342, 252, 1315
4777, 3943, 3990, 5574
LAT1
(@) LAT1
JPH203

’ EEEEZY

IPA) HuCCT-1 KKU-055 KKU-100 KKU-213

Cell Cycle: G2/M DNA Damage Checkpoint Regulation
tRNA Charging
Mitotic Roles of Polo-Like Kinase

Activation z-score

(Ingenuity Pathway Analysis,

-4 4

LAT1

HuCCT-1 KKU-055 KKU-100 KKU-213

Actin Cytoskeleton Signaling
tRNA | [ Paxillin Signaling
Ephrin Receptor Signaling
Cdc42 Signaling
LATl ERK/MAPK Signaling
- . SAPK/JNK Signaling
tRN A Activation z-score
HE

[VomieToT+3sz |

LAT1
ERK/MAPK

LAT1

®) LATL



JPH203

s (IPA)
miRNA LAT1
CDK1  CDK2 ( )
LAT1
sa) (®usd
cUEDC2 R;éﬁﬁ o
@ /
@BK) GAs2L3 ©B6o) / Foxm o ‘:@‘
@ \ E@L
DAB2) M@s il S @
SiS‘IlM o @ MAP4.
ONML (Mcv—p CKAP2
H;E\1 @ \DC\;/?A/’ "7'&——%
CHAF1B TR53BRA
LAT1
CDK1, CDK2
) LAT1
JPH203 .
Kinase substrate enrichment
« )
,LAT1
(CDK1, CDK2, CDK3, CDK4, CDK6, AURKA) CDK1, CDK2
LAT1 JPH203
JPH203 G0/G1
LAT1 G0/G1
(5) HuCCT-1 KKU-055 KKU-100 KKU-213
CDK1
CDK2
-& LAT1 CDK4
CDK6
AURKA
CDK3
Kinase substrate enrichment _,
CHEK2
JPH203 CSNK2A1
CDKs MAPK14
CDKs Dinaciclib, MAPKAPK2
Milciclib, AT7519, Palbociclib Activati
ctivation z-score
AURKA Alisertib
H Tl
FDA 5 5
LAT1
JPH203
Dinaciclib AT7519 JPH203
« )
L BCH
Dinaciclib LAT1

JPH203




MIA Paca-2
JPH203 Dinaciclib

LAT1
* *
70% * 70% =
° 60% ; 60
— | I
"E 3 50% 1 501 1
8 °. 40% 40
e D
2\’ T 30
Wy X 20%
"i( 10% 10%
Q 0% 0%
g g £ g k& £
o o
LAT1 JPH203
KKU-055
Dinaciclib AT7519 JPH203




1 1 0 1

Okanishi Hiroki Ohgaki Ryuichi Okuda Suguru Endou Hitoshi Kanai Yoshikatsu 112
Proteomics and phosphoproteomics reveal key regulators associated with cytostatic effect of 2020
amino acid transporter LAT1 inhibitor

Cancer Science 871 883

DOl
10.1111/cas.14756

LAT1 JPH203

94

2021

LAT1

140

2021







