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2. BaE&RHM

« mTOR JBIFHAE . & AR B 1Y S ZE M5 . (IS HMEmAH L, ARFARESR h mTOR {55 AT 5>, B
ARRRE R R oo TRV E T

3. BENEME

o T mTOR {5538 7 Z PR BLG h i S ZAE o FRATCEE AR A T 567 A DGR 1 2% 4, X mTOR
PR A 78 R o A B

& E] WL 24 T A A R LA ) (mammalian target of rapamycin,mTOR)J&—FhEE I, TEIARN FES 5EFRK
L AERACEAY IR . mTORBAE . B A AP DS IR G i 2R, 25 T30 | #%
ok, AWRSEZMA YR R . IRBOA & BA e R R X, i T RGe o 2ma il )y, HRAY I
BERGALT OGS IRIVIFZ XEESA W ez B2 A E AR . 2B A LI AE
RLRIBLE . A RN FE R TIEE SR A S, (EE e dii vl RE 20— 4 A 1, 3L
RIESNEFYEAL, MBI TT . DFFEUESE, mTORSFARES A . AU AH G BT A5 14 (age-related macular
degeneration,AMD) , TR . PR, A PR A R 55 AF (diabetic retinopathy,DR) . AR&B & 25 22 Fh AR g
WOIARSC. HAET, mTORIMM R 5 ol AR S eibilsn], FTaE ey, (HmTORIMNH R T IR e
FRRARIE 1 D, P, 2SO mTORSE i 7R AT DCHRBRE T i E T . JEEERLE . 25%03R Y7 56 D T F
IrfaiELsiR , AR SCHRBREE i FEAL S SR T e R B, LUE S 2L e SRR AR .
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Abstract
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University, Shihezi 832061, China)

Mammalian target protein of rapamycin (mTOR) is a protein kinase that primarily involves in the regulation of nutrient
levels and growth metabolism in vivo. mTOR serves as a crucial target for cancer, aging, and other metabolic related
pathological diseases, participating in various biological processes such as proliferation, transdifferentiation, and
autophagy. The eye is considered an area with immune privilege, as the vascular system affects vision and is located
outside the central light path. Many areas in the eye have mechanisms for transporting immune cells to the affected
areas related to developmental, damaged, or aging. Although the immune response is primarily aimed at repairing
or protecting itself, immune cells may secrete some cytokines, leading to inflammation or fibrosis, which in turn can
damage vision. Results from studies have confirmed that mTOR is closely related to pterygium, age-related macular
degeneration (AMD), glaucoma, cataract, diabetic retinopathy (DR), eye tumors and other eye diseases. Currently,
mTOR inhibitors are widely used as immunosuppressants and approved for cancer treatment; however, there are few
reports on the use of mMTOR inhibitors for eye diseases. Therefore, in the article it provides a brief overview of the role,
regulatory mechanisms, and drug treatment of the mTOR signaling pathway in related ophthalmic diseases, providing
ideas for the pathological mechanisms and treatment of related ophthalmic diseases, in order to carry out more in-depth
research in the future.

mTOR; pterygium; age-related macular degeneration; glaucoma; corneal neovascularization
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L sl 9 F A R AL H (mammalian target of

FROER . mTORA T M55 14 358 . mTOR

rapamycin,mTOR) {3 5B e — B WY ERAE D 5
B, 0SS A K SR A O
AN AV B R 2 B Y. 6 I3 AN
i, mTORZHIK [ELM . A KET. M. ik
S5 A R RE R 4 PRI . BE 2 RIBUS IR IR
HImTORMEHEANNL 4 A, 72 A A R RS T, %
M. B N8R, XK TS SR
BORR A % R 1R B . miTORGE BEL 43 e 1
R, AR £ T T . mTORME 1 4%
A A 2 S0 A AR R R ARG
WA (RIA 7. AL, mTORTE F1 WS RS s i

AR AT S Z5HLH] . mTORTERTHEEE S i
CLIAG—E ST B W5 R mTORYE i
R kL, B25 TR T4 PR R
AU . FLIRE . BESEBONIONIGE  RAE. Y
PRSI, mTORTEANMIKESE . A, ARGHAI G
FZMAEY R R E A, mTORIE VL
55 22 Ffopie o B AR PR DU OIS AT 5%, anaee L Bl
IRDUFERAG . WEDRI . MEERERAE ™. mTORMEH
— MEREIRT RO, ORTTE — LE R AR o

WANF, ErRES ZMIREIR LA . AR
BIAHE
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1 mTORMIZHI S5 IhEE

mTORE S S MMM E 5Y), mTORE &1k
1(mechanistic target of rapamycin complex 1,mTORC1)#l
mTORKE A 12(mTORC2) ., mTORC LA &5 175 2 MUK,
mTORC2ANAZ 5 MAEE 2 19 BRI . X8 A 2R 4
JRIMTORC FH mTORIE T AH X 1 (regulatory associated
protein of mTOR raptor) FIMFL 2N B2 F1SEC-138 1
8(mammalian lethal with SEC13 protein 8,nLST8)-5mTOR
SEEIEIL, TR A AR R A U A mTORC2 HimTOR
A WHIRPTORIM ST fF1H2 (raptor independent companion
of mTOR complex 2,rictor) . WG AR FIIEEAE H &R 1
1 (sapk interacting protein1,SIN1 ) MImLST8%E & mTORIE ik,
MRS RPERLE . RIRBE 10 L /IR
AN MECEATEIT 4285 1 (dishevelledegl-10 and pleckstrin,DEP)
ZERE IR A mTORAH HAFE H 2 1 (DEP domain-containing
mTOR-interacting protein, DEP TOR) JEmMTORC1HImMTORC2
R 5 . DEPTORH] REi 3 PDZA5 #4358 (psd9S-discs
large-zo1 ) HmTORZE A M HImTORC1 LﬁmTORCZ[B] 5
mTORC 1 FHImTORC2 14 e A 1 P /2 4 R AR 5 fd e
DA R T B 96 ) B 45 1 . mTORCLIYIIE 52 2
M. AIARE . NEIESEE TR U Y Y
178 I BRI B A A [ ) HOA7AE T, mTORC13Z %
ANTEIBLR AR . A A K PR 7/ R T LR -3
f)’?ﬁﬁﬁ(phosphatidylinositol 3kinase,PI3K) {E5 Wt
TSC1/TSC2 AR 2 111 17 Ty mTORCIAYME ] 5 7
ARKFEFATENER T, &SRS B Y)
5 [ (prolin-rich protein kinase B substrate protein,PRAS40)
YAt HImTORBEML L, JFMmTORCI L fi#f, M
fift FRATmTORCIA M| . S mTORCIAHLL, mTORC2
AR BRI B 2 mTORC LAY 41 A:
FIACHT, MimTORC2 3= 2 il 1 B e b 2 1 A/ 45
F G / 25 F U C (protein kinase A/protein kinase G/
protein kinase C,AGC)#E R G 0 T LA B Gk il
ARG TE AT AR T AR A SR T
K sl . HAB R R 25T RE S i mTORC2 1Y
W% . mTORC2IAAE S HAbRas I H FH AL ffRacl |
Rho. Rapl. RitfIRyh1FAHEAE], I mTORC2HYIE
Yo ok FmTORCIAY R 5 5t i LU 5 mTORC2HY
WaE™ Ak , mTORC2iA AETET P 4 (reactive oxygen
species, ROS) i TS, HITS 5180 AW FE,
T mTORC2HI S ik e SAEAN ] i 40 i A v Al 2
Bl e 111N R U S A

2 mTORSEREBR

FR S N (pterygium) J& —FE UL )48 1 14 78 P
P, BARRIME AR, S EEERE P
FEIAREE N R IE /M, AN A G B
PUANM I T . AR . JOAE A BT LA S f e 1] 455 45
0310 w1 O D7 NS 23 1= 2 O SN R e 262 4 )
J .25 1) 240 i D ik o O SR A S i e 1
T HLRRAES) P A A0 M e IR A Y R P R
HEMEM. o-WlshHEH (o -smooth muscle actin, « -
SMA) = RIB T UL AL A M, f i b e 240 A 1 ] 52
At ¥ K AT B 1(transforming growth factor- B 1,
TGF- B WVEN—FEZE WA H -, kT
] b e -TR) B Al . BRI A 3, 7ESLAR S P 421
1, TGE-B 1l o -SMARZRIEH T Him, FRWTIR A
ZT AE 20 N ) 2T A A AR SR B PR i S aod it e o A
FH BETERFSE B IE S2mTORTE A FAR 55 A L 2T 4k 41
Jf (human pterygium fibroblasts, HPFs) i 3zik, HZY
PEFEHPESHSGTE AL At FE o Sl TR IR a2
PEBABTTORMT , HPFsfs5E | 550k Az 27,
SIEH NG EARASHI L, mTORCIFESLAR B A v e
V% . mTORC LY J Al 38 4o 408 ) BIbk L2 2 g -2 B DA
(members of the B cell lymphoma 2,Bcl—2)i}§]_'ﬁBeclin1ﬁQ$ﬁ
Y A, A EECR S N A A T . mTORC LA
Tl p73%F BLAF 4k 4t i A= K Rl 52 /K 3 (fibroblast growth
factor receptor3,FGFR3)J\ffﬁ"}'ﬁl‘@iﬁfﬁjP , MM HPFs
AR5 mTORC2-AtHlI{ETGE- B 13555 I HPFs[] L
BCETAEA A A i AR b 4% T SN, g
mTOR TG A 4510 1) 77 Torin2 9 i HPFs - mTORC 1Al
mTORC2{EERT, TGE-B 11551 o -SMAFI 4 A £F
A E A R 1Eﬁ(recombinalnt human fibronectin fragment,
Fibronectin) 1Y £ 15 52 21| #1 il 09— R K A g
RNA(long non-coding RNA,IncRNA), RILRES PR IEAH G
[IncRNA (pterygium positively-related IncRNA,Inc-PPRL) #%
R FEAEFR B WA AP AR, Inc-PPRLAJ
FE I8 2 PTG 22 ML PI3K /TN A 2 15t S B 1 (pyruvate
dehydrogenase kinase 1,PDK1 )JEE% , [EiEAkt/mTOR(E
5300 [ S HC IS TS PR B B T A AR ) A Ak
Ny, AR NFLRE A E 4 (human pterygium
epithelial cells,hPECs) HOBETE | ﬁ@ﬂ”%jz%mo Han%[m
I LI, HRNA-218-5p(microRNA-218-5p,miR-218-5p)
13 PI3K/ Akt /mTORS 51 AL [a] 41 il 2 B A 1 ] 7
§"ﬁ§(epidermal growth factor receptor,EGFR) L R
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PECsIT A FIEAE . Lin5 W98 % B, ZD6474i 1t
0 AKT-mT ORSF 51 B U8 55 HPFs 1 21 2 AL -4 il
A MAFTE N IR IE RR LA mTOR A T Hlde A5, X
FOREE R B A AR AR AT . (H E R
TmTORCI 5 mTORC2FEFLAR B A AT i 48 Ry
MR, EAEAMKEAS 2] TR, e et —4
ARISE SRR R . i TRR SN R
LTI R 2y, 53 . il . I E L TN RS
%, BRI TS, A RES A IEEUIR
BNAL, B P TGRS A sh R )
B . A B IE# E i VBRI |- 5 R A T4
i (limbus stem cells, LSCs)+1.25%%R R s HR JIITE DL 7 S0
HRBLIR IR PSR R A B, A e — AR
5o

3 mTORSF#RIEXMEHBT M

AR ARG BB (age-related macular degeneration,
AMD) & & N4 3 0 F B, AR R
I Fz (retinal pigment epithelial, RPE) ] GE i 11 ik 45 A
HAE s (choroidal neovascularization,CNV) JEAMDY
EEARIE, R AN M AEERY, BT, A
AMD AR HL ) SC B T B B 8L, TImTORJE
PR G R OGRS T2 — P PR, o B S
mTORCLZAMD YRPEAFHEHL I Z — ¢ HEXH
432 000 FIRAMPA 5 R L2 1 (cyclic amp-regulated
phosphoprotein of molecular weight 32 000,DARPP-32) /& —
FloBrE & Y . ZmTORCUHE NG S EH, MlRES
AMDIHRPEAEER K, XieZ5 W5 £, Bk
H 5Bl (decorin,DCN), —Ff/NI & & 2 &R Y H
Z0, Al LU I S AMPYE AL S (amp-activated
protein kinase, AMPK)/mTORiH ffE i A I, KPP 'RPE
i e 52 H, 0,755 A B AL BRI T2, ATy AMD
AT AR TARME TIRIT 1. SunE B R W]
AIKB[R] 295 (AlkB homolog 5,ALKBHS) AEIE T BN e
JLEE- 3L A FE2B (phosphatidylinositol-4-phosphate
3-kinase,catalytic subunit type 2 beta,PIK 3C ZB)fI\EF 0]
AKT /mTORHE % T 11175 5 AMD [ RPEY) 8 i i 711
CNVitfE ., WaS iR H], 7EAMD!, PRIRRNA-
Uxs1 (circRNA-Uxs1)if it 5miR-335-5p&4h &, vE—4 -
TR A K AT (placental growth factor, PGF)JL[FI 1) 32
ik, PIEmMTOR/p70RMEAHE 1 S6T T (p70S6K )i fH -
H TR R 2F AEA AT AR 2 A Il A PEAR AR DGV o

BEASVE (neovascular age-related macular degeneration,nAMD)

(B REAT , kEss EEJ A A e  IAI  JE 2F 4 AL
[ —AEEARR ., Zhao %l 1T R R o 1-LR 5
HH (collagenl o 1-green fluorescent protein,Coll o l-GFP)EH—i'
&R B N BOCTE R CNVIE L,  TEAR NS
5% Akt/mTORIE &7 5 41 - UL £F- 24 éﬂiﬂ@%ﬂﬁ(peﬂcyte—
myofibroblasttransition, PMT ) 5 E 1 18 W il T £F 4 fk p
KI, A - B 2(transforming growth factor- B 2,
TGF- B 2)if i Smad2/3 1 Akt/mTORS 518 - S ik 4%
TS A0 LK 5 ANPMT , - BH BT Akt /T ORI % Ul 4 50
JEE FONVERILME T 27461k, MaZ5 P05 S
AICNV/INERBEAL R R B, 5 PR ) i A8 P B 2B A
~FA(vascular endothelial growth factor AVEGF-A)fH L, FH
WrPI3K/mTORH i ] OG5 5 A IKES IR AR 1M 48
IR, R RINH PIBK/mTORIME i 1T fiE 25 BHHT £
P A K DR AP I S 800U B 4. Park 5 fECNV
/N EBERY -t uE B R FH EE 2 B A OGS 5 (recombinant
adeno-associated virus,rAAV)—mTOR@?’yi%RNA(short
hairpin RNA,shRNA) il il mTORIE PE7E 177 AMDAH
CNVHIRITIE 1o X EERFIRE5 /K], #nmTOR
JE45 T HE 15T AMDH RPEFICNVI — S (EIRT T A

%
4 mTOR5EF IR

T GRS H AR I JIEEA 25 T D (retinal ganglion cells,
RGCs) EK . MEZE4s . PEF B R RRAE A —Fh &2
2. ZHREPZIRTTHEENE, ESEOR PR
WA A B DL ISR B R dAH , mTORIE T Y F WAL
HIAET R Y & A e 2 VRIS, TE & vl
RHH] mTOR(E 538, TEAME Kb x5k F . 7E
AR IR s iRl b, B A as R AL S A /N BRAE
FAR10 dJi RGCHYFFIH AR T40%, il RAFAY
RORPY. Subramani T AIIIAYT HOGARIB 1R
MRS B, e ge ) X -1 (Netrin-1) /45 B
JEAHILBEFE R (deleted in colorectal cancer, DCC)Z [H] FAH H.
YERIAT LR HERN 2 A 4, 3030 1 3 5 mTORSE 538 %
PR G L, M RGOS ZE FiA: o X
TEOCELHT, mTORA B Tk T4 MGy & OCIRIR AT
PRI AE R A WAk, eSS b k3, R
B RN mTORJG A HIBH I T FOGIR Ay A8
SCRE T mTORTEHLBLAT WA I FI AL 75 DGR Hh Ay AR
PEVEFAD . MBI 1 5, TP 2 AN S0 400 1
AR AT AL, SRR REE T S A S0 I R ik
Ko TN EEINN, TR R W RGCHIZE R PR
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YERT, AT B 2 3 410 ) e Jo 240 e 3% 05 15 Y mTOR/
i 2 1 B (rho-associated coiled-coil containing protein
ldnase,ROCK)iE%iﬂIE/‘][%]o XL e I 7 PG % 5 ]
HUECIRAHLE, A HAEIm RATHIFE o gy n A it
LA . AR, TPETTR Sh A BUN e
SR P BT 22, ARSI, A
R OCIR BF IR . AR I R R AR, HAE
FHMLHI 5 PI3K/Akt/mTORS 5l %2 5 1 [ W5 5 A1
Ko NE A RENN/ D IR B K FRRGCsH T, JE
XL 2R PR R HT AT RE )RR 2 T X PI3K/Akt/mTOR
15530 BT ] R H R SC Y . MRS LA T
A, i PRGCSITAER], HALHI AT AE 5 PI3K/ Akt
fH 5l EHG . MRS s R B, EEs I H T
i3/ FpS3/AMPK/mTORSE 5 #% | HIRGC [ 7K
L NI OCIRA 2 22 A ik e . DL A58 Al
R, mTORARERCATRY 7 A CIR IR

5 mTOR5CNV

CNV & —Ff ™ 5 52 i L 7 04 IR B 95 95 BUH AL
Wi, H LT . SMI . FRRARIE . AP . B
R 5 B S 2 M s L . VEGE#IA 2 £ 54
T A A i R P S BRI I A AR R T, BFIE AR
HNEMEVEGEE 1 AKT /mTORIM B% 175 S CNVI? L 7E58
Betiit /N A P 2 B, PI3K/AKT/mTOR(F 51
25 7 CNV, PI3KIPHIF], WE %2 Biwortmannin
FILY294002, AT B 5 REAK A BRI ok ATCNV G ™ A
JEto s S K IR A Al i I o TORMS S48 5
W, BEIRVEGERR R FRIA AT, DT 400 il B £ 5
BB B A A I AR K™, Yang 25 T miR-145/
HERE F (paxillin PXN) 5l 7E VEGE-ATS 5 A9 £ IR ML A A%
A LT SE Z B, miR-145-SpA- T
PXN N 18 1 i i PI3K/AKT/mTORM A2 41 il 2 ki A i
HAC, A28 VEGE-ATS S 10 AR ik o4 iz 41 i
(human umbilicalvein endothelial cells,HUVECS):E‘*Z*ﬂJ]’]l
AR, PXNATREEPM A NG A s, B
2, mTORTECNVH X VEGER LIRS T )4
ST CNVHZALITUE

6 mTORS5AKE

AR B R P ARG A . A2 A R
FRBREE AT RE S BERIE A NG IR, BRI A
PRV R T RE 2 S BRI AN H N B (age-related

cataract,ARC)m] o TENEPRIGPE IR, S A2 KT
L AEE A mTORSE 538 Bk [ WE™, SRR [
Wi BV RE B PRI P N B (I IR T . TEfk
A i miR- 12438 F3K 1Y J5 A1 F M B (posterior capsule
opacification, PCO)IAI T | miR- 12445 iR L Bz 41
HagE . A KT B S PISK/AKT /mTOR(F 5l A7
e I ST S e mTOR-siRNAZE A AR F 4 it
Z B3 (human lens epithelial line B3,HLE-B3)"", #£5YPI3K/
AKT/mTOR{F 5 [# 3 11 p70S6K B EAZ A Mk 4 A5
4E45 4 #5171 1(4E binding protein 1,4EBP1) 3 iA 4R 1k,
HEERERERXTLE, #—2 U mTORTE A A
BTN N7 ) o S S ST L RO e (S R L
Chen® " JEARCHIBFFT VRN, — FVUUIKAT S 1o S0
AMPIRRARE A A A 2 T 1 i Bk — FBUMK
IO BB T Jok TS S TR ) BE AN R 1 mTORE A i) A fifR
{A I K7 24 ifd /2 B3(the human lens epithelial cell line, HLE-B3)
ML 3. 3k $7s — W XUNCAT BB 1R 22 i ARCIE I
FA SRR — DB 259 . 7E—mTORCIS HIN
WA SR BEH LTS T fg T mTORC L/ FUAZ HF
AR [HF-4E45 & 85 1 (eukaryotic translation initiation factor
4E binding protein, EIF4EBP)#li 5 1 N %2 [B] 1] BEAF7EV%
FERIRIRSC R Y, Ry A S BIA 1 PA I F 24 B 4
AR

7 mTORS 1R 5% 1 I fE 55 2=

W R 5 P A0 D 595 2 (diabetic retinopathy,DR)
P A O B R A e S L R AR R AR 9
U, JEDRIFEH, mTORIME S5 2 Fh & A0
ORI AR, o A AR . dERSE T A
A 58 240 L TR A Rk, 3 T 2 5 0 R A IR el 2
RAFHEAE S, FEDRH, [ I A 350785 38 3 T 4o 8
A48 5 B AR 1 FH Y . ZOU%E R P B MR e 11 %%
(streptozotocin,STZ )75 FHE JRIpG /I B 7 1 5 B (high-
glucose, HG) 5 RPE4 il R ARPE-193K £ 37 DR 1 {4
WS RSME R, W 5E Kk BRWIF 15E (R A] LASE o 9]
AMPK/mTORGH [ 2435 ARPE- 1941 i F DR 5 | 2 i 28
RiA T RERERT, DEMCEDRE. FIAIMAT Atk N
F2(leukocyte cell-derived chemotaxin 2,LECT2) i IF 5L
Efi%ﬁ?%ﬂﬁ@%’ﬁﬁﬁ?}%ﬁ@@%ﬁﬂ(tyrosine kinase receptors
2,Tie2)/Akt/mTORSE 53l J% , $i iy P 5 ) B 2% 1
KA, o0 PR s Ak & P i 5 R IR e 4
B BHH ﬂﬁ'%’}fx‘(mingmu xiaomeng tablets, MMXM)
WA IE 7T B8 L 0 I PISK/ Akt/ mTORE 5 1% 3 FI Y
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SN P TAE IEsR M T eI B ST
FEDRW, JFAET ZE (procyanidin,PC) 1] il it PS3/
mTOR A W& A2 RPEN I 40 37 S B4 . Zhang
SRS I, BTYTME AR (arjunolic acid, AA) A] RE &
— A A B BRI 25 ), il AMPK/mTOR/ L1
A B 1 (hemeoxygenasel HO-1) 17 (1) A Mg (R4
R 5% 248 JHd 4 52 ST Z 353 77 A 1) 48 A L 0 S i
Mo /INBEREALBIIE S AT LA o Akt/mTOR/ B A 5 5
[Al¥-1 a (hypoxia-inducible factor-1 o ,HIF-1 ¢ )/VEGFiH
B AU R % 2% 7 T L D P B A PR A, ik R
BEIFEFR T AR ADR Y, Lin%E W5 &0,
Shabyar(SBA)J&—FEEL (2, AT LA A 0 il {i
W JE B FTAMPK/mTOR/BFUNC-S TR -1 (unc-51 like
autophagy activating kinase1,ULK1) [ Wi R 4055 = 75
SHYRPESI . A A TRZ O TDRE mTORFH YA
FERCR, B TG S Sl B S 2, X HE P AL
R AR AT BB FEATIR = . NIk HIRYTDRIA
T 2 2B, T BT 22 AR G2 I RV
s

8 mTORSHERERAHYE

mTORZEAFIRFR MR A s R R 2 —, S
NI GE , S AR SRR —E KA, W
] 25 [ P (7, X988 (uvealmelanoma,UM) . # 4 JIE-RJ: 21 i
J& (retinoblastoma,RB)&5, TEUMMY, HFEZEA4IE
F (midkine) 7] DAl i mTOR/ A% 1A T 19 S6(ribosomal
protein S6,RPS6)fiEFE UMM L AT 25, 1Ak,
HATATSE B, 5 B e 2 ik 4 (Cdot) {2 #E UM
R A, HBURE AR 32 202 T Cdotif5 #ROS
B, S Akt/mTORSE Sid i, 39 A 2 e
W, TR SE UM IS A A Y . H TR g &
M, miR-127-3pid o) ¥ ] T I 22 24T A AR 1B
4(mitogen activated protein kinase 4, MAPK4) A1 ] UMAH
g5 . TR AZZE, AT, XS i
AKT/mTOR FHIE A 5™, miR-19%F UMZH L7 |
W EBARERA —ERN, FHmiR-19585
AIMHROMA IG5 . TR AR 2R IR T,
HHLHI AT B8 5 EGFR/AKT /mTORS 5 18 3% 4l 10 il A
219, Farhan%5 RS R, 75k 28 1L 0 PI3K/
AKT/mTOR{ 5l B0 il UMIT R FiR 52 . FENks
JEE SR A5 2 A STt A B, BRORRUER T R i i o 4
AMPK/mTOR(5 il 2 5% CO18 FlOCM- 141 i iy

WamE | iERS . AWERIEEESY . ZERBAYBESE T, miR-
140-Sp Bk UE ] 38 4ok L DIy 410 e ) 78 5% L= B %% £ (cellular
mesenchymal-epithelial transition,c-Met) /AKT/mTOR ==
I HEAAD RN AR PR R A HE A T ) HIRB
{RZBIER TR, 33X 7T BE S5 # I PI3K/AKT/mTOR
{53 B AT T At S U R AR P MR R
PR, IR T AT P PI3K/AKT /mTORMYTE L5
FRBY7OAMLIA T, IF HHH AP A RBEAT IR
o XS R IFHRGEE /R T mTORSF 538 B AE IR R b
JAH IR T I RE o

9 IhgE

HAET, X TmTORTEMRGEH A RE R Z,
W H E2IE T UM 5 2h ) S 50 45 - 48 i mTORTH
5 B JRIR YT A IR B A A A A
4 T O RA il 771) 0 75 A1 25 2% 8 78 I IR v 1 T3 43 ik
JEIIAYT Y, HA B mT ORI 41 7 Wl 4 55 w7 7|
Temsirolimus ™, Sapanisertib'™*/%5 | Fifif 4b T35 43 fif e
G RIRIR B B, (H AR S M TORIN il 51 7 R 9505
TP RFER D . TE—IERFE mT ORI il | Palomid 529
IR nAMDIWIG IR T W15 h & B0, EZe45 BT G
Palomid 529, MFMZPERAF, K& MAEMAR A4
BaET . A MRS R R, IR R
A on TORI il 7176 A 2 A AR S T 1 S 2 (A3
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