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Non—-Competitive LAT1 inhibitors suppress mTORC1 signaling similarity to

C-03 competitive LAT1 inhibitors

OPornparn Kongpracha'?, Suguru Okuda?, Ryuichi Ohgaki?, Yoshikatsu Kanai?,
Shushi Nagamori'?

"Laboratoy of Biomolecular Dynamics, Department of Collaborative Research, Nara Medical

University, “Department of Bio—system Pharmacology, Graduate School of Medicine, Osaka
University

L-type amino acid transporter 1 (LAT1) is a cancer—type amino acid transporter upregulated in
various types of cancers. LAT1 is responsible for cellular uptake of large neutral amino acids
including leucine that activates mechanistic target of rapamycin complex 1 (mTORC1) , regulating
growth and proliferation of cancer cells. We have demonstrated that competitive LAT1 inhibitors
suppress tumor growth. In this study, we have further examined the effects of LAT1 inhibitors;
competitive and non—competitive LAT1 inhibitors on mTORCI signaling and cancer cell growth. We
showed that competitive inhibitors and non—competitive inhibitors showed the similar effects on
suppression of the phosphorylation on p70S6K, a downstream effector of mTORC1. Furthermore, to
reveal the overall alterations by inhibitors, we performed the comprehensive phosphoproteomics in
the presence or absence of LAT1 inhibitors. Although the modes of inhibition are different, we
found that both types of inhibitors induced a quite similar profile of phosphoproteomes. Thus, no
matter what or how to inhibit LATI, it was shown that LATl-mediated leucine transport affects
multiple cellular events beyond cell growth such as, cellular assembly and organization, cell
motility, cell cycle and so on. This result strongly supports that LAT1 is an attractive molecular
target for cancer therapeutics
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TRKB is a potential therapeutic target for poorly—differentiated oral
squamous cell carcinoma

C-05
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TRKB has been reported to function in tumor progression. However, the role of TRKB in patients
with cancer is not fully elucidated. Here, we investigate the clinical significance of TRKB in
human oral squamous cell carcinoma (0SCC) by immunohistochemistry and evaluation of
clinicopathologic features. The expression level of TRKB was extremely low (TRKB'") in the normal
epithelium and well-differentiated (WD) OSCC, whereas much higher expression (TRKB#) was observed
in the moderately— or poorly-differentiated (MD/PD) OSCC. In TRKBM#" 0SCC, lymphovascular invasion
was increased and disease—free survival was reduced, whereas there was no clinical significance in
TRKB'* 0SCC. Moreover, the same result was observed in orthotopic transplantation mouse model of
0SCC using two human OSCC cell lines, WD HSC-4 and PD HSC-3. Both of TRKB expression and growth
rate in HSC-3-derived tumor were significantly higher than in HSC-4-derived tumor. Importantly,
the significant reduction of tumor growth was observed only in HSC-3-derived tumor by
administration of a TRKB-specific inhibitor. Moreover, in vitro culture system, the TRKB inhibitor
selectively blocked BDNF-induced tumor cell proliferation and migration in HSC-3 but not in HSC—4.
Taken together, these data suggest that TRKB may regulate tumor progression in OSCC, especially
for PD-0SCC and be an attractive target for new OSCC therapies

Augmented O-GlcNAcylation Alleviates Inflammation—mediated Colon
Carcinogenesis via Suppression of Acute Inflammation
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LAT1 in endothelial cells as a novel target of anti—angiogenic cancer

c-10 therapy
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Angiogenesis is the process of capillary generation from pre—existing vasculature, which occurs
when more supply of nutrients or oxygen are required. It plays a critical role in regulating tumor
growth and metastasis. L-type amino acid transporter 1 (LAT1) , a transporter for large neutral
amino acids, is expressed at a high level in a wide range of cancers. LAT1 has, thus, been
proposed as a molecular target for cancer therapy. We have recently found that LAT1 is highly
expressed in the endothelial cells of human pancreatic cancer tissues as well as xenograft tumors
in nude mice. However, the expression of LAT1 is limited in normal tissues. This finding suggests
the involvement of LAT1 in tumor angiogenesis. In this study, by means of in vitro, ex vivo, and
In vivo angiogenesis assays, we set out to examine whether LAT1 inhibitors and the inhibition of
LAT1 expression affect angiogenesis. From the result of 7n vitro angiogenesis assay, we found that
LAT1 inhibitors as well as siRNA-mediated LAT1 knockdown suppress the tube formation of HUVEC
cells. The effect of LAT1 inhibitors was also confirmed by invasion assay and wound healing assay
Ex vivo, aortic ring assay demonstrated that LAT1 inhibitors significantly reduce the number of
vessels sprouting from aortic rings compared with the control. The inhibition of angiogenesis by
LAT1 inhibitors was further confirmed in the 7n vivo Matrigel plug assay and Xenograft tumor
model. Because LAT1 is expressed in the endothelial cells of tumor tissues, the LAT1 inhibitors
are supposed to exert an anti—angiogenic effect through the inhibition of LAT1 in the endothelial
cells of tumors, which could, together with the suppression of amino acid uptake of cancer cells,
contribute to the anti-tumor effect Iin vivo.
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Protein degradation of K., 1.1 K* channel by androgen receptor inhibition in
breast cancer cells
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The large—conductance Ca*-activated K* channel K.1.1 plays an important role in the promotion of

cancer cell migration and invasion, and is a therapeutic target and biomarker for breast cancer.
We investigated the effects of the treatment with antiandrogens on the functional activity,
activation kinetics, transcriptional expression, and protein degradation of K.1.1 in human breast

cancer MDA-MB-453 cells using real-time PCR, Western blotting, voltage—sensitive dye imaging, and
whole—cell patch clamp. Treatment with antiandrogens, bicalutamide and enzalutamide for 48 hr
significantly elicited the significant inhibition of 1) depolarization responses induced by
paxilline (PAX) , a specific K.1.1 blocker and 2) PAX-sensitive outward currents induced by

depolarizing voltage step. Both the expression levels of K.1.1 transcripts and proteins were
significantly decreased in MDA-MB-453 cells, and protein degradation of K.1.1 mainly contributed
to the dysregulation of K,1.1 activity. Among eight regulatory B and vy subunits, LRRC26 alone

expressed at high level in MDA-MB-453 cells, but treatment with antiandrogens did not affect the
expression level of LRRC26 and activation kinetics in MDA-MB-453 cells. The treatment with
antiandrogens upregulated the ubiquitin E3 ligases, FBW7, MDM2, and MDM4 expressions in MDA-MB—-453
cells, and protein degradation of K.1.1 was significantly inhibited by the siRNA-mediated blockade

of FBW7 and MDM2, respectively. In line with the above findings, we concluded that K 1.1 is a
androgen-responsive gene in human breast cancer MDA-MB-453 cells, and down-regulation of K.1.1
through enhancement of K.1.1 protein degradation by FBW7 and/or MDM2 contribute, at least partly,

to the anti—proliferative and anti—invasive effects of antiandrogens in breast cancer cells.

Critical moieties of aromatic amino acid for renal accumulation of tumor

C-12 imaging probes
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3-["®F]fluoro— o —methyl-1-tyrosine (['®F]FAMT) and 3-['"**I]iodo— « —methyl-1-tyrosine (['*I]JIMT) have
been developed as amino acid probes for tumor imaging. FAMT and IMT are highly specific to cancer
due to their high selectivity to amino acid transporter LAT1 (L-type amino acid transporter 1)
expressed specifically in tumor cells. FAMT and IMT, however, show a high degree of renal
accumulation only in the kidney, which generates strong physiological backgrounds. Preceding
evidences indicated that the renal accumulation of IMT is inhibited by probenecid, an inhibitor of
organic ion transporters. Our previous study confirmed that FAMT is a substrate of organic anion
transporters. Among them, OAT1 that mediates urinary excretion of organic anions is supposed to be
the most important because the renal excretion of the probe was inhibited by probenecid

Therefore, we speculate that OAT1 plays a pivotal role in the accumulation of FAMT and IMT in the
kidney. Here, we examined the interaction of aromatic amino acid derivatives with OAT1 to
determine the critical moieties of the probes responsible for their renal accumulation. Our
results showed that both halogen and hydroxyl group on the benzene ring of FAMT and IMT are
important to interact with OAT1, whereas the o -—methyl moiety essential for the selectivity to
LAT1 is not critical for the interaction. We also found that the position of hydroxyl group and
halogen group on the benzene ring affects the interaction with OAT1, suggesting the importance of
hydrophobicity around particular position of the aromatic ring to form a “hydrophobic core”, which
is essential to be the substrates of OAT-member transports. The results would provide a
theoretical and experimental basis to develop molecular probes in tumor imaging to avid
physiological renal accumulation. 66
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HEMNin vivoDOBRRBEIICE 5325 2 L &R LTn, 7o, BRSO ER T RETe 7 7 A LT —
ZDAZTF U RITBNT, 11230388l & Ptgerd (EP4) FEBUZ DWW TCIEOFENRO S, HECRIT S

PGE X DEFIRMEFDVRIB X7z, LLEOFERIZI VD . Th1THIFEEE OfE R - & L CPDPGE, > 7 F VAR
DEIERBEINH S Z & F L THREOHT LUWREOIZER & LT OEP2/EPAD AREMEN R S u7,

C14 | INEEBEBICKAITUILXT—HREXEERZMECTFRENG

(Qm ORFEEMY . AKatEz?, /INEHEY, bk ZmEY, REEEY . FEBEY ., BREmEY
o fEITERATY
TR R PIRAIE Oy B SR ER 20 8 O H S AR 2y B VARSKR 8 Y0 FHER 2B, 2
KPR I 7 B P 5 e

[BM] 7 L —JE7e Eln T RBERE 245 ZRHRBICBWT, B TRE LV BNEROEEM
FEBET 2 K BRSO RBUCETF 5T DN Y 7+ 2R RIEN L35 2 kiﬁﬂf%é&%z%
ﬂé Foxix, 7TUAX—HRBROLMIERFEIEIC L A X 2 VHIZAKR HIR) &aF3HY 7 FAn, %
MR IIEIITIL-33 B FHBLY 7T AT 52 L 2N L, —FH, U7 b —MEs

i@mﬁ%% Al - BPHERAWETE 5 L SN TWVDENZOREMGEET RV, £ 2T, AFZETIE, /N
%%&U%@%WE% B DHIREAG T K& O L-33 s T H BN HIZh F A >V TR LT,

[5iE] R~ A #é%i@m%m%®%mm% 2B DHIRE G 3BT & O Swiss3T3HIEIC R 1T 5
IL-333E a - E T I 6 2 INHIZh B 2 fiEt L7, HIRM TNIL-33 mRNARIX Y 7L % A LPCRIZE D EE L
7=,

[(FER] INEEG AR T 28FEOAEFKD 5 6, FH & b < THEICHIR X N L3385 1R BLTTHEN S 20 F 2378
O BT, HIREGFIEBUIKT 5 IC M & IL-33BR T HBUX T D 1C, DO RINZITIEDOFEES (R=0.97) 237
BT,

[Fam] WEAAESKIZ I T 2 B T RBINSEI O ICMMICHENRD b Z b, BRI X B 758
VITF MBI EERE T EEZ LN, £T2, INEBEBIIT LV F— @%*&iﬁ%%&

BT DT TR, MOHRRERMERIEICH T HIREER L LTHLAED Th D WREMENE Z b, BfE, INF

B ORERAEIED 5 B iBAR TR BUTHE 2 58 < 0] L7220 DA RIS O HEEZ D T 5,
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C15 E%EE!;HR?' LE—ILEYEOI—FTFTAVDRATASRTFILADE

Ol B3y, KOz, MHEEMAEEL. HEETL, s KEER,
PREFHE, BT

TR RFERFPLE RIS oy 1 e S, P H SR Y T #ER o,

PR AR AR R R L

tAF I UHEZAEER HIR) BB X7 LA ek ORBIESHERE - THY . ZOBEFREINHENIC
K VIERABCTE D, Bald, FEEL L CTabN D ESICHIRE G FRBIETEEZ R L. ZOHBIK
LT () ~—X%T AV EFEELT, LT, () v~—F%7 A > OHIRBE = T-HBLHNE] D 751 H64% % gt
L. () =—F7 A VDBHIRBETFRE 7 FAICBNTE— g w7 X _7890 (Hsp90) & & /37
BxF—ECs (PKCO) DOFESZMEITAHZ EEZHLNT Lz, HspdOiZ AT A K7 FVOFENICEE T
HHZENDL, (1) —=FT A UDBHIRV T FNAIET T, AT, R T T b 0O 8% KIET
TENEZLNTE, FITARMIETIE., () ~—FT A DAT A RV T FNA~OEBZONTHEFL
77

() = —FT A L, FOEE U 7-Hsp90RH EA 7 V2 S~ A 22 DHsp9O~DFER Z IR 5 B L
723, Hsp90DATPaselHHEITINE] Lo 722 &onh, (7)) ¥ —F 7 A U IIHspI0 DATPHE BB D UL HZHE S
L. PKC§ EHsp0DFEE Z L ET A2 Z ENHAL MM E o7, RIZ, GREZ G T T AI RRT X —%H\i=L
72 T7—BT v A DR, HspIOPHLERIT-AGHR T FH 2 % (Dex) RICEEH 7 v T —Z g0 Uik
EHELZOIZH L, () ~—XT7 A 37 e —XiEEEHRT 52 ENHLMNE o7, F7o. 17-AAG
WMEZ XY ZFraanTdad RZREIR (GR) TN OEInzn, (<) =—F7 A VR X BCGRDSy
RIZR L7272, S HIZ, HeLafifdizio T (-) = —F 7 A VT L BDGRE R D & > /R 7 BT~ DAL
RET LT & 2 A, DexBllBIZ£E 5 DUSP-1 mRNAZSELIZHEFR L7=78, SLC19A20DmRNAZEEIC 1X 84 5. 2 2o
7.
AWFFEDRERND . (-) ~—F T A 1 THspI0IZfE S LPKC § & Hsp90DfE & &S % Z & THIRY 7 F L
ZMEITDHOIIMZ T, AT A RV T FVEHBRT L ENRELNERoT-, BT, T OHELhFIZGRE
TUD S LRI FIZ L TR | GREZIT LTI EZ B2 D HEMFET 2 AlREMES R Sz,

C-16 | EELMIMEERDIEIEBEEBERBRETILIVDADEREZRET S

(YIA O/NEBE BRI, ARSI HE . INEET2 @Ry, Mmse(E,
Yo PEIERRkE . A
SEANEROR AEdn PR ANZARBER A RARSE, CSIAEER #E ARdK

1B RRG2% (ulcerative colitis, UC) JZIMAE, THI, FEEA, KEHD 2 EL2FMETHRIEMGERT
BEITOIN TV DIRE Tl L E N2 WER b FET 5, TFE, UCHEFIZH L TAEKD—SOTHIFE (&
A %4, Qing-Dai, Indigo Naturalis) NEHFBREEHREZ T LEOMENLINTWD, FLFEITUCET
=T ZADIEREMH L, IO NE END ARSI RIB I T\, £ 2 ThRIF~ 1T ééwﬁ
F DB NERIE T 5 tryptanthrinds X Nindigolz DWW T, A v & — D%#/IB(HIB)

F v MBSO — B (kEE 3 (NO) PEAREICKHT A IEIS R OBmE & | m%vvaX’ﬂﬁéﬁ%
HORFEIT 72,

WistarZ v R 2D PIEEE T2 3% L, tryptanthrind L Windigo & IL-1 B ZRIERCIRIN L=, ket
Ve DNOEE A GriessIBIC K W HIE Lz, F7o6Blind A A~ 7 A (C57BL/6J) 12k} L Tdextran sulfate
sodium (DSS) ZHAKIZIBA L CI0HRMKRO#EE L, ICET A~ T AZER LTz, 2O~ T AL
tryptanthrind KX QWindigoZ $5 L, UCERIEIR OMHIE S WE R GREE R L=, Beh%. migERIKE)
179 LI, FEGZ T DR R0RE S X OME BB R - O B ERIE 217 - 72,
tryptanthrind X WindigotZ & V| IL-1 B2 & o CTHFHE I ANOFEAE N R ERIFANZINH S iz, DSSD %
B Lz~ v A TIIUCKHER N 2 ICEIE{L L TV o 72, tryptanthrinf& 5~ v A CTix, KEMED ORBEZE 7280
HI2R A BATZAS, THIE, MfEER TIEHEIZ SOl RIT A o Ze o7, Fizindigoft G~ U A Tl
MR TP SR Sz b oo, RERD ., FREER CIXFEIE EoMEIRITRON/hoT, 2
HOFEFR/N D, tryptanthrind KX WindigolIW I L IIRIEMEH 2R LB X DDA, UCHHEEIZxHT D 1EH
AR ALINRID Z L HAURE STz, HEIX, WEE S OF N PR EIER T2 Ik
FWPIUCTER 2R L b e E2 N5,
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EHBREELEBRENOXT/NADPHA XA —E DG ERIE/ ') 7H#REIC
C7 | stz

OF &t mH %, Ak HZIs, KE T

FBIFSLIERRE: « REEFEEFEHIIERE - ey 1 KB

[HA] IEMFRICB O CURRY Y v T4 K (LPS) ([CX 0 EANHEESNHIHMERRERM (ROS) (X, 1HE
RERE N ) T RERE 2 BEE LIS LB OBEEME A TTESE S Z L ME SN TWD, IS ZEMEITEIZ. BN
B O ~D TBacterial Translocation (BT) %#E% L. MUNMEIZHKE < Zlgis 7 CE KR EHHEE 5
29, ROSPEAEER T HNOX1/NADPHA F o &4 — VI3 ERAIICE B L TR0 . LPSIZ X Y EENH
HBXnNbdZ EnmbnTng,

Z ZTAEL A IILPSHE 512 X 2 BUEE T V& W CHBE RSN U 7 B2 38 1F HNOX1/NADPHA &% o
B =¥ DEENZ SN TR LT,

[Fik] 8hb 2@ AR~ 2 (W) & Nox IR T-KHE~ T A (NOX1-KO) IZLPS (6mg/ke) %[N
H L CIRMIEETT VEERL U=, IBERE Y 7HEEEIZLPS & 5120 I 7 VA LA v A VY F AT T F—
r-F%2 5 (FD-4:500 mg/kg) ZREO¥E L. F01. 5ERE% O M HPFD-4 L ~L 2848 |25 L7~ ROS
PEAE IR N IKL-012% 8N 5 U, In Vivo Imaging SystemZ W CTHIE L 7=,

[HER L E22] LPSEEEIZ LV . WICIZMLHFD-4 LU 3G BT L7223, NOX1-KOCA E 2ol & Tuy
72o In Vivo Imaging System% F7Zfi#HT CTIZLPS &2 $& 5 L7=WT CIIMEHT OROSEEA DS )t ARAE & Lhi L THEIZ
B L7225, NOX1-KOTIXFE 2 ITHIH STz, LPSE 5 L 7=WT D fidigs & i i LROSPEAE M & Mgt L 7= &
A, BTSN RENNED Sz, FIRFCEIIEOEAIC I T Nox 13 X O INOSTEAR -8 B0 2B 72 880
DR AL, LPSTHIM L 72ROSPEA IINO G Al % 55 FHEHE FEL-NAMED $¢ 5-12 X 0 FE Il S 7,

L-012130,” ENO & DS ERM T HON00 & B iR < KT 5 Z & A LPSIENOXT 40, & iNOSHI kN0 % /1
LONOO & HEhn =&, MG REE M 2 TUE S B2 RN B 2 5, LI EORSE T2 HNOXIABTIZ IS 1T 2 #r
ToIRIBR A — 7 b &I B ATREME DRI STz,

C-18 | B {LIREICH T HEE R FOASISH & E|

Osrih BE', BAE BfE. IbA RIE. &K RA% gilH BE&7, 458 ffl
Rl 2 R A

RERSFER SR S IeR  ERREMNT 20 B, SRS RFRERE SRR e R o
THEEwR, RIRKRPR TP AR B REIEPE AR ¥ — SRS
a7

(%] BrER P (CKD) (X7 REERIR & S, P IRFEOBEEMENBZ LTS, LLaen
D, FDOIREDI B I AT 72 5% < IRFREE DD TRV, # 2 CCKDIR B ki O i % H 1Y
(2, BRRMELICEE S 2 T BT AR L B R T DR R M OV DREREIC DWW TR 21T 7=, [ 71E -
] F LB LR 1 A R BEMECSTBL/6~ 7 R AR EFES: (UU0) % HE L. FERRMEL 2 &
W7z, TOMMALEZHNTINA ~A 7 a7 LA BTo o fER, BIRICBW THREEN KA TH DG K1
OASISORIIMN FHTAZ L EZRH LT-, 7. TEAMPCRE KR QRwestern blotiElIc L V. UIOET /MIZEWT
OASTSAMEIFAOI T LR35 = L 2B N Lz, WIC, OASISHEBUMIZ FIET 5721, Sk nmas
EAToT, ZORER. OASISIX EICHMMEFMIRICRET S Z ENHA LN R oT-, £ 2T, MfkkESEMEIC
B DOASISOREREZ ] G2 T B 728, 7 v NERRHEIFAENRKA9FIZTCR- B 1ALE 21TV, s SEfa ~ &
M7, ZOKE, TGF-B U XV OASISHFEL LA T2 2 AN LTz, 72, Ly FUuALAZHWE
ShRNAIZ X W OASIS%E / v 7 X7 o &4, wound healing assayll X U M DOWEAEGEIZOWTEE L7-, Z Ok
B, TGF-B U X DilEERD EHI, 0ASISD / v 7 X7 Az X 0l &b Z LML E o7, —H,
OASTSIL, TGF- B 12 X 2 BEHELE I D> & TS Ia ~D LI IT B Z R S e o7z, [BEE] 0ASISHH
MR 33\ T AARAE SEA R O A 2 (R E U, BRHE(L 2 I8 9~ 5 ATRE DS /R S 4172, OASISAS, HTHICKDIAHIERY
LD ENRBRENT,
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C19 | RIVAADNILTOBEHGEENFIVADTHICEZAHIEE

éﬁﬁ OBRAIA . KR, DNHFE, FHEES, PRIET
i
N S SHIE SO 2 e

[BH] b MCBWTREOEMIRETE 7 & ORBRIL., Ao Y =27 4 v 7 BbZ2 N L TF DM
BIFABIGTEEICHEBEEZ2 D52 ETITRZ 2L I Z ERMEINLTWD, TADASIIGMEE DS
I TH DLV afg (VPA) 1F, B A M UBRT BT ULBERILEERZA L TRV . B OB
HLTWD A, KBLOVPMLE N T OITENZ G- 2 2T TH D, £ 2T, AFFETIL, v 7 ARERIZERE
HIVPARRE 21T\, MEALEME~ 7 2 L DRI & V15 DI AF~ 7 2 DITEIRR AL 2 AT L 7=,

[ 5iE] SHEEmDCSTBL/6JIEM:~ w7 AIZVPA (100 mg/kg) Z 14 A, i L CREMENE G Uiz, w54 o
BRI LB M~ 7 A L AR S, EENIAF T ARKER L I o TR AN D LoV A (PPD) L MK
-801FE ML EN L UMK AEEIE A TIN5 - OICPPIRER., HEEEHIER L OH A RRaERr e Fh
o7,

[#55] VPAMLEAZER DfF~ 7 A1, IEBELEREROF~ T A (> hue—/L~7 A) Ll L CPPICIIMED
BWTHERBEENTED B, MK-8017 R ML ENC B ClIalMEE L 27 B 2RI N g2 S =0, WiEZR R
BB IT AT Lo T,

[B22] QHA~DVPAMLE N F DITENC B A2 52155 Z LR E N7, VPAICK D Z 0 X 5 EfIciE, 4
FEAIRIZ BT A B A RO T BEF LR E 2 BND T8, 5% ITRERO AL OCfFEROMNIZBIT 5 &
AR T 2T IMEIZONWTHR TN FETH D,

c-20 iﬁkil:&'ﬁ%%éhé’rﬂ%ﬁﬁt@’lﬁ@l:d&s(?‘é#ﬁ.’ﬁﬂiﬂﬂd)ﬁi%ﬂ
w

g, OPH RHA, Prd 47, JUE AR PIFD o, SR SR, A R, A SR
X

YIAD ok e Ak BAL KE R
YERE K - 3K - AT, RS G - AP - BT RESET

W s HAY] ZERRIIDNAA F b G ie A TR IO —ii 2 9 72 & A RBERE DR £ - MERFICk )
THERRERTHD, INE TIOEFRESCHERIIEND, BERORZN I DHED Y R 7577 X —L7
HZENTRBINTEY ., ERPBPEEORTICEG T2 DB LND, AIFRTIE, ERORZ DI
PHERE I KT TRELZA O T 2720, BEMRRZELCHE Lo~ U 2 DITENFENT « MR PRI, F
K OGERR R Z 15 CHE 2% U 7 iR iiia o /01 « pEGHN 21T - 72,

[771£] S#lE DAY RMEME~ 7 A CHERE R Z MR GERES £0. 07 mg/kg) . F 7o idxi AR CGERES &2
mg/kg) &5 Z CTHEHE L. SWHBIRFICEFEITEMIENT, I X 2R A0, Ky h7 ey MEIZ
X ADNA A FNACIEMT 24T - 1=, FREEENd I TneurospherelEIZ X 0 FHEL U, TERE /KR Z £20 (FERES £0. 66
mg/L) . FIIFXIEET L (GERE T &2, 66 mg/L) THEHEANR L7oBIC, mEREaIZ LD ok - AN L 72,
[FEFR K ONELZE] HREEICEE Lz~ 7 R & AR TERRZEHE CHE Lz~ 7 ATl @flkokaRRiz B
V2 BN O HE 036 S OVESE BRI 3o THr A sl B R Ia E Db . R laZc o0, DNA A
MEDTBD R R BTz, £-. ERRZEMCRE LR Eilia Cid., B8 5ETH BITB W CREERSN
Jagg O HEAN & s AR DWW N R S AL, BERER ZEENCERE Lz~ 7 A & [RIER ORI IE O BB 53
Bz, 29 LEEMRZIZEVFIZEI S5 5 OHITEICHBSHE ORI . DNA X F AL O
X, AFNVRF—=THLSTT /)N ATFA=OMABICLVEE L, LLEOREENS | FERORZ SHIR
FNZ 3T DA RAIIE O AL E EDNAX F /AL DD 2 Z L, 2 DEATEIRHE R SNDI D LEE I LN
%o AWFFERCEIL, KNIEREEDY ) DIRREDRBIEICB W TEHE TH D A EZ "B T 55D TH D,
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C-21 | IES /LGHEHBERD SOV IILIEEN L= EERE

OBM BifE. Mtz REE, B F

WILRZERZERE RS AITER SR

[BH - ] BRORBIEFRAGIEZME Y 25 ) A%, BENR I ZZT TW DR, EERNOREMER
HHEIIIZE A ERHTH D, UIFRBIZIINE T, XU RITEI AT A VEEO—BLERE (nitric
oxide ; NO) (T XK DEALERT (S—= Fr Il ; SNOfk) &, ZR I Limth B b 2 Mg L, JRHERE & O
REBREH LML TE T, T2 T, B BNOEM X R BERRLIZE 2 A, O s ) Mf#EEE
FORIEITHEI Lz, ABFFE T, SNOBERiZ I Lz v 7 ) AHEEESE OIEMETHETSERE 2 ar L, NoiZ &
HRMONO T ) DB EZDOEREPALNCTHZ EE2AME LT,

[ 5] # o7 EDSNOfkITbiotin—switch assaylZ L W #ETL7=, NOO T 45 ) AlfHEESRIEMIC T 55
X ALFERNIEERIH LTEFRAT v A Xy FEHOTRENT L2, EREE -7 2T — 2 —HDCpG A T
JAb R Z — o DfENTIIbisulfite sequencinglZ T, F7-. FBEMLETFIHRIUIRT-PCRIEA A=,

[FER - B2] =7 AHIEEEZE O 2%, dkits L OHIRNEAENOIC L W SNOL &2 321 5 2 & 3o
Tro Tz, BEIRE RN, SNEEALIZIEEF LD EHE SN D VAT A VEETHDL Z 2L
\Z L7z, DFIC, BERIEMHEISHTANODOE BB Lol 24, BERAOICIEI SN Z 2RI Lz, #it
W, B NEDAHSRAGSHIIEIZ 35U TCpG A F/UAIKAFHINC B IH STV O BB A RE L, 2D
DBIRT DT 1 E—F —FCpG A F /AL LOFBUCKT T DNODZEL G LT, DNAVA 7 v 7 LA 233 L
TR, NOJIBRAL AT D> DCpG it A F AR AR R BLDS EH-F DAEE B T 28 FET 5 Z L ITkEh L
7o ELIT, BABRTTHDHCOND2 (A7 U 2D2) FINOFIKIZ XV &E -7 1T — & —HEDCpGHt A T 1L,
NERESN, WO RREFENELE S LA2RAH L, UEXD, NOIZ—Hox s ) Al O %2
BICHIET 2 2 & T, BETHEE LSV ERETT 5 AEENE T Th 5 ATtk g i,

C-22 | BIERAFL RIKTEMMATE(IZ T DRI T ILI7—FF—DFE

o ORBT, LS, BEGL, GRRE. LR

TAILRFERT S RS NIIER  FBATE P LR SERE ST

At AkKE (S) XNERMEY AR 71 L LT, ZFIR, R, BERT2II00ET5E DX N
B EENE L, %%&éﬁw%_w@%ﬁzé&%z%hf%toL#L VAEHLS & 7 F L DB DIEMESY
FIIL-V AT AV DOF A — )V EBRNCRE DA LI AT A =207 4 B (Cys=SSH) 72 & DiE MR
#fE (Reactive Sulfur Species:RSS) Toh b Z EZ)\/\WO“C%KO RSSIFFR 78 cEHZA L, L Ry 7 A
TP IVIHEHERE R FF O Z L OVRIR SN TW AN, T OAFIE R IC O W TIIRMIA R0 % < ST
Do

R=F V9% (PD) (2B 5., TMEEBEERO RS2 AEEMARRHIINE D JFIN & L CER{EA F L ADR
BEPRRBENTND, HRx RERICE D AR L7-IEMHEEERE (ROS) CIEMHZERM (RNS) MEbA h L RKEE
BHEFEL., BRI UAEEIMEMRRO T R h—2 A& - BT E 26N TW5D, PP (I-methyl-4-
phenyl-piridinium) &, ROS/RNSOMEFEIFEAIZ LV . ERILA b L AKRGFRIZR T R b— 3 ABERE 275 L
T. PDERIER 2B R T D/RMEOMRETH D, T2 T, AFZETIE, b MR IEMALESH-SYS YAz 0
T, MPPIZ X DHIMESEICR L, ARY 7 7 — K7 —TdH HNAC-S28 5- 2. 5 EIZ DWW THRFT L 7=,

F9. MAHEBIZIC LY . B BIZ2 LT, NAC-S2HALER 41T - 7= SH-SYS YA T, MPPIZ X % #lifsE
OMFIRRD HT-, KT, 7 a~<F attFHEHoechst 333421 L W EZ A YA L, FOIERED O AN L 3E
MR A B Uiz, FORER ., NAC-S2RHALERIZ LV . MPPIC K D MIBAEFROK T HNAEICHH SNz, =0
B, TR b= RARFICHEE SN D I A R—BRIFR72PARPOYIWT L, NAC-S2DIEFEITHAF L CTHl 7z,
PLEX D NAC-S2IESH-SYSYAHHIEIZ BT, EE{b A b L AEAFHY A M AE I % U CHRERIICIER 3 % AT REME A
R E T,
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C-23 | BERKIZHEITAMTORY ST FILDOBE S

OWITEE, Fimm&, REM, SmPE R —

BIRKRFRF P R GOITER FKEEIIE=

[T 5 - BAY] Mechanistic target of rapamycin (mTOR) 134k~ Z2HIGEERE A M4 2 Y /A LA =%

F—¥THV . HHAIE TIIRaptor 25 TemTOR complexl (mTORC1) & RictorZz & demTOR complex2 (mTORC2) @
QRFHDISL LTz v 7T NAEBIREIRT D, mTORY 7L BRI OB SWTiE, BEAIZ A=
in vitrdfENT DM TON TE N, EBREHFOZERZFICL Y —EORKRIZELO N TV W, ST, BRI
BT % in vivoTONTORCLY 7 F /)L OEEMT, mTORCIENEE G T-DRH &G T KB~ 7 AN AEBIED -0
FEAEHBNE 725 TVZRY, AWFZETIE, MR RIRBIE T WE ~ 7 2 %2 O TnTORAEHETE U £ D
LV CHHET DOV THRE LT,

[J515] PRI sr BB IE T KB~ U AERLZ B & U CPrxl-Cre~ 7 A & Mtor"™~ 7 A, Raptor™
< 7 AR O Rictor™~ 7 A% AN, Prxl-Cre;Mtor'™"'< 7 A Prxl-Cre;Raptor™"= v 2 e (N\PrxI-Cre;
Rictor™ <o ZAZAER LTz, JRAEI1S.5HEO~ 7 ZARIEZ AWV TERIEARZER L, S5, F#EETX
H~ 7 ZAOUURE ) D EIZERMIE 2 HEE L, micromass culturedBiZ L 0 #UEMIE~D/MEFEEEIToT-, £
7=, A TOBE B L NS /X7 BB % gPCRIE K& OVimmunobloti& 2 X 0 fif#fT L 7=,

[#E5 - &5L) Prxl-Cre Mtor™"= v Ak N\Prxl-Cre;Raptor™ = o7 ZIIMSROTEEFEIC L0, HAZW L
BT Lz, £7-. BRAE18. 50 B CTOMNT CIE. W OFEW 2854 M OCEET ORAET MRS, —
Ji. Prxl-Cre;Rictor™"= o A CIIFEWH BB MR SN2 o T, Fi2. MrorKiEHIEE L O
Raptor KA Cld, #CE ML ~D AL EINIINH STz, & DIZ Raptor K RN C 1 5 il 811K 1-
Sox9D & L 7 BB FEITAR T LT 248, mRNAZSHLIZ B AERUHIAE & bl L CABERZEITR b
Mofe, BLEDZ Evn | mTORCLIESox9D # /3 7 R BUHIE 2 L C, HAEAIC EEREE 2 R LT
D AHEMEN IR & T,

C-24 | =aAFVERAFMEEREEENAIIVRMPMIERIZEZLIZE

OFFEpZeE, EWmME, RITEME, AFIA, —W TR ik —E

R RS A RS RS SR

[BER] =aF B EPICEENHEFWEOF THLRICH LN DO THY | BRI XV ARICE(EA L
LAZAMT D ESbN TS, BxlZ=aF OBEREGNa T —7 U ERME~ T A f/MOEEERE 2 i 5
HZEEWRE LN, TOBFIIREANTH S, SENIXEOHKFETI LT H—BE LT, in vitrolZ X
%= aF BB O R 2 18R G- OB & ERE Lz,

[#71%)] ICR~7 2 (64 Hiliia") 1230, 100 ug/mLO==F L F7-130. 2% v B U LKk (vehicle) Z HH
K TS, ARMGFEFR R LB X — VREE T C FREFIRD BRI A2 1T > 72 (0. 38% 7 = VBRI
), 5930 &0 Z /MR ImEE (PRP) 2 457=1%., M/ MRER 2507/ n LICHRFE Lz, BEREEAIE L CaT—
v (4~10 peg/mL), ADP (1~10 uM) ZHV, M/ VEEEREZ EEETRIE Lz MOMA~~< h L—H%—
712), —J7in vitrolZ L 2 H[EIFIMNFES TI, L&t & FERICEM Ui/ M 20 L=, ==3F 2100
wg/mLBPERE BRI HE T S D ML L. 06 u MIZHE-D X | FKIEEE0. 0l~1 uMO=aF UK EZTRML T
3053 12\ EREERE A JE L T2,

[#E58] 25—+ 05 ug/mlERMEm/ MRESEZRIT, vehicleBE77. 1 3. 5%2xf L. ==F 230, 100 ug/mL
B GRECITF N FN54. 559, 1%, 46.4+9. 4% L AEIZIEI S, Lo LADPEREE Cl3A B2 kX
Ronhotz BEH), Zhicxt L C=aF VHERINO 27 —7 /Rl MOEE SR, XFRREESS. 5
2. 9% THHT=DIZXHF L, 0.01, 0.1, 1 uMTZENEINS3.8+1.2%, 87.3+£2.8%, 80.3*+1.4%L ., A ELRE
TR BN o7, ETADPIZ LA EEICB W THAERZLITR N1,

[BL] =aF o Nil/WOREICR L CTRIF TR, HEIRN S8R E & TlRe5 2 En A S, M
IMREIC I =aF o7 vFral) U2 A5K (nAChRa 7) DFEBANEHE SN TWA DS, 1852 Xk D EE
MHEEILIZNE N ERWOMFICL2b0EEZ NG,
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Histidine—rich glycoprotein(HRG)®M #F H Bk il il [ = & 5 B M fiE 78 AR FE D 1]
C-25 BETE

O F& . @ &' & Hiet. B w0 IR B I e

AL « B - SR - BREL, CRRIER - K - SRS - AR

e - BHY)

WMSE 1T, 2O S M O WEMEA Y., AN OFEMAL & ., BEE - SRR O RS, M/ MREEE R &
DOERBIED A ES LT, 2 MEOB/MEREEND . Sl 2L RV RICELRBFETH S, fiE
N K DGR L ICUIC BT 2 2 FEHOHEBRIZHE D LT, F30%E W9 @EWETRNBIE G L T
0. EREIROBRITIAE L 7> TV D, AR CIEBUIEMNM/IMEREE 25| S 25X & L R Dt
RERMEIMAE (FeEinte) ERICE B LT, MR R ORI EE R EE 2RO Z LRI STV D H
L RAFVUNES N7 E (HRG) ORUMAE PR MEERBE %9 2 20 EAERBEF 2 B 6229 5 B9 T5ER
#iT-o7,

[ 5]

BRIl (CLP) 7 L1ER%, HRGE EFARL U Be5- L. MfidONETosis CouZ ARk k9 2 HRGHH 7&
IhR A FRRFRCEME L7, & MR &L 0 0B L 72 4F P ERICHRG 2 ALE U, 0N iE 08P & 4F R ERFE RE~
DB AT,

[FERB IUEE]
WUMECLP~ 7 2 EBRIZB W T, MAEHHRGIZE N ENK T L CEB Y . HRCEMIET 5 & B e A fr Rk #E )
ERHDHZEERALNI L, -, FOERD—DE LT, SEMMRIER L T AMRELERE T 54
PERER B IEEREIC L D b D TH D Z L 2L Lz, ML~ L COMIEDRE . HRGITMNEZRE A EER
W CHIERE 2N L LRI SER A D D . ZOMERICL Y, BUMEER TOHFFERO@IEMEZ A L — X
AR Z ERHAG MM E 2oz, UL EOREEND . HRCGHASA 72 BUMAETRIEER & 72 2 AIREMEDS R ST,

FUNRSFEERELICHT IABEFROEAMERNEZOERBED
C-26 #i2 B4

OWA 3", B =270 AW BTV, #KIR E660

D KECKBE « & - fRéE, 2) ALK 7—~. 3) KRB - & - ol &=

[BH] 7 U T F RICK 2 BHRERBE CITBREICELNRLLND Z LR D, 2 OELITIERk 2 2
THD, THOBENLELRD, & ZAT, NETHITEINCHMEZ 2 ESEOAIE N LR S, AR
IRPHELL R CYHLSHEIR 2 BRI T 2 72D SN AEFETH D, RFFETIEET, 7V T F REREL
WEET v N EERR L., ZORREICHT D ANETHO T RE2MRT 52 L THEA%ERF Lz, £ 2AT,
REFGET VY U UMEE I X5 BB ERTTEZ I L O bssER 2 ET 2 L &Enb, 22T U7
F FFHFREORIERF D 7 L ) ORENZOWTHIT 5 Z & T, AEFHOIBRRBEHEIC OV THRE LT,
[HiE] IR T » MCAB FSI%E A2 28RBS E, 7 U XFF K 400 pe/ke) K FHEEIZLY
FEINDEL, MIE7 VY oWk, MWEEESREEICRT 2 ANAEFE0oRAME2MERLZ, 7 v Mt
L EHEAEETAE DAY R EOETII WS DO EERT A7, KEBRTIET U /NTF FE5240FH]
BOAF) ABREAELORBEEL L, 77, 7L U U RKEERIE ([D-Lys®]-GHRP-6: 200 nmol/rat)
BHGWARBHHICE DT V3T F FHEBELIHERCHEAEES LEIC L TED X 5 REEE 5.2 5%
L7,

[(F6R] 7V ARTF REHICE T A Y VEREIIABEICEM LN, SETHEAHEZH L UDERE
DI ET, TORMERZICIE SN, £/, TURTF RICL > TIESZ L Y REZ NS EERTEL
EIEBIRE IR IRBEDTORFR L IZ & Tl S 7223, WINR b AETHICE > Tay ha— L1 E CHliE
L. BERUEERPBO N, o, 7V USREERE OB 5 I13SE THIC L 27 V8T F FERE
DHWERIZHEIL L CHR S 727210 Tl . ANE TSI X 2L EEEREE/ER LI L7,

[B22] T U T F FRFETDIELORIERFO—oL LT, 7 LU UUME FICHE S WM LE EEh R RE R &
BEZONT, o, NETFHIZED27 VY oWt E I L2 MLEEIREOUENT V3T F REBEREL
OTBERICEE S92 2 VAR LT,
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BRFBRT WP I

[ 5] ARARRRIC X B P B I 2 A U= B ET R I W T L TR oo Hh 5, I
L BRI X D REEAEN AN E B STV D, SRR RIC K D IR O IR 2DV TTHEARB 22 8008
EARN

(B8] ABFEClE~ U A5 MIEEHIEMLO-Y4%Z vy, 28R X D E MIak iz >V TRET 21T - 72,
[ 5iE]

A REAPRAHINE & B OB R EN Y B2, in vitrodEE R A W2, ML~ T A E I RASHE
JAMLO-Y4 &~ 7 A EFAAPRRET (SCG) H A& Miia Z Hv 7=, alpha 1 7 KLU U2 &K Ereceptor
activator of nuclear factor— kB ligand (RANKL) OmRNAFEILIL U 7 /L% A APCRIZ LV FFAf L 7=,

[#55]

~ 7 AR, MLO-Y4ARIIIZ AR DZ RIE L L C a IBZBERN I L TCND L e Lz, /b
TRLVFY v, alZBFEIEFEKRT 2= 7V A2 X OMLO-YARIBa ORI LS 7 NEENEM L2, few
T, ~ U AEHBOREAIIMLO-Y4 & ~ &7 A _EFAMRRRET (SCG) A SRAC AR & Hake g U, Ao i oD i) 1
THHYUBICTUE L&A, BV U BT — @IS RHIE & 826 LT DMLO-Y4RIIED 7 L3 7 2 % B
MEE, TLCIOGMNT o HEWER T Z v ik 7 v 7 iz, 2 OFEFIFMLO-Y4RII D o 152 BRI
Z4r L. MLO-YARAE iR OTEMEAVICEHSE L CIEM b Lo 2 L 2mme 45, Flo, /AT Kb U
7 2= L7 Y U EMLO-Y4MAEIZERA &8 2 ERANKLO RN Lz, LLEDOR RS, R & Bl
B & DS EEERERY I BN D | RANKLOFEE BN 5 Z L VR ST,

C-28 | BB RKRITEO-ODEELIIVRAETILIER

OGuan Yu, FE K1, Zhang Yifan. PEILJK

Iy

[ B8] 1B PER MR 259 2 R 72 IRIRIEIR /e, JREEHETT L7 B IXBAT - B & W O BB LR
<, BEDOQLITZE LLHIREIND Z &2/ b, IBFIERENHE RSN TWD 0, Mot R 4 e
RFD—oL LT, BEREHRRELHHETE28WET VORENET NS, BEMEYNHFAELTH, XK
ERENDDET MZRANRSH D Z ENBMTH D, £ 2T, AFZETIE, Bl N> MRICHEITT D18
g5 D BRI~ 7 ZEF L OVERLCEL Y A T2,

[51E] GEEHEMECSTBL/ 6~ w7 A DB ML (30-454y) B X ORI ZINZ ., TO—HE%ICEE %
L7,

[Hhg] BHEREIR T (AP RFEEFZLEH), ~~ b2V v MET., ZRIZAERMEZIEBURNICECE, 20
%, BEEREITEAR0ICIEE L CIEE EEIC CGEZE L, A, ZRIC i@@iﬁ%ﬂ@#oﬁo&ﬁﬁ b SIA
T, EBIZBWTERZRREREE LR L OMERME LR SN, Zh OB ITRmEEE O SITKFEL
Tz, 18 ABOE I~ 2T, B~ 7 A TOIEMIZ L AWIES . ERREML (304 12Xk v FH
FRETH -T2, EilLA X FEEZ LT W EEDNDERE~ Y AZBWTiE, FERE E oMz =
Y hBE—L BT ZEICEY, FOBOIEREREMRT L ZENTEL, WTROETLICEBW T, AR
24RFRIZIC BT A M RFBEFRE L1000 mg/dLZ 8 2 T2 ALEIZ BT, ST BT IAH 72 B M SRR b 0 15 &
niz,

[Fam - Z22)] B omOWEHBEMEZE ST T A ORISR Lz, TF AR O A4 LA B %
(EBRBALESH ) [HIWIAEETH Y . —E LUV DB MEBIRFE 2 IET 5 E T VIS BIT D FEIEN AR ED
TWA MR D, £, )Xﬁ77ﬁ&%(mﬁﬁ)®3/bm%wm\ﬁ%@0963£&ﬁ#%®
ODEDTHD I ERMHRTET,
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[E] BERIBIC X AR CTRRNEL, MAEREEIC X2 G 0HEN K 2% o, e f I i & N i RERE 5 3
HELDHZENAS BT WD, FIHITE Z 2 NEHERERE DN UGE SNIVEEIHEZRIET 5 U A7 ZE T
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HIER 2 X 24 L, @IBIMAE « FAZEMEENIREE(LIETG MR & L Cethyl esterBNEANLENTEBY, &6icH7
UALFELTHIRES HWSBNRTWS, LR, BIfREE(LIERB O ANA Y 27 BERJTH 5 28 RIE
Z x5 & U7ZEPMC X 2 B IREE L B D 38 E 2 P 3~ 2 Zh SR & Bt L 7= i3 Za v, AHFZR 0B bR Jp 1 1.
BN HEREREE |k HEPA OFIMEB L RZDA DT =R LEZ LN THZEZHNE TS,

[ FiEB L OWER]  KK-AvEEME6lEE~ ¥ A @I 2 Sl & 5- L2BUERIFET V2B L7z, EPA
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KTHBEEIZ L~ KKAYy- @ N BB CHES S A S =728, EPA-E 18P 512 L i L7-, EPA-EORFW TH %
EPAD M ~DOEBER 2~ 7 X ZAEICTHRE L& 2 A, EPAIZIE RENIRIZ 6F U & AER 22 3lkE SO 2 7=
L7=h, —WefbzEsE (NO) AR EROFTLEIC XV Z OB TAICY 7 Lz, £72. b MILEN
FZHIMREREA. hy926 (Z56F L3045 MEPARIIS A2 5-2 5 Z 212k 0 . HEEKFEAIICeNOSD U L DN ER D &
iz,

[E%2] EPA-EDEBMEB G IXHEIRIFRIC L 2 MAE N SRR E 1ok IR R 2 H T 2NN E o T, &
7o, EPAIE BN E 2 othik S B 21ER 24 L. BPAIC L 22k A I = X 2 & U CHPERR AR oL/ M EEEE 1 il
TER DA TIE7e <, M8 N ERFER 1T HNOZ HEHET 2 eNOSOIEME LA —E B 5 L T\ 5 Al EEMED R S 41
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c-30 FRINRET —2LEY K HEEE R T 2 B O S ABEHTIC K Ssitagliptin
U OEBEERFORR

O WFfA WEGED SffthR! fliAw SRE. Pade

SERPERE A KB, M RIRE T R
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IEWEBSNDERY v 77— 2 2 VT, Hix REFHRER RN AR TH L Z LN HRPCEIEENTE
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OISR CEREZHET2HRERTHLRRDIGEN/DR RV, ZOX ) R iR ET — %% 5 F
KIERT2ZEICLD, BIAILXR CEM ARG SNTRBEOINENZ, Heh L BECBERT 2 RET — % ORF
RINNE — NS THETHZ LN TED, ZOnHAEREE LT, RUKRRIINY — 2R g BFEMT
WIET D RIEC, B DRI — A mTEHEM TR D BIEZRE T H 2 LRI D,

AWFZETIE, DPPARRESRE Th D sitagliptinz &G S 7 B3 DHbALc DI REN T — & Z BRI 1L & H]
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