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Jii, H.278.5%[ ACC & nl Al i IGF2 FE X 4
SR, AR b B R ol e S A R A
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SR IGF2 15 5 2 I A8 SUAR B2 A i 15 K 4
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B— ) IGF2 {5 5l B 8L WNT {5 5 3 % 5 7 AN g
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MTOR [5EEEH, Frl mTOR W fHELE WNT {55
W5 IGF2 15 5l i 1) A8 X & rh R 9 A
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€ T IGFL SZARHIHIFIXETT ACC IFIRERED,
I, IGF2 J sz AT iR 97 ACC I HBbR 2 —.
422 IMENEAEKK . mTOR 55K 5
I R S e

HIF-1. VEGF J& 5 7 2 AR il 5 A e A+
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Koo R AT AR M B R, DA 5
DU, A 3 bR (0 I35 T B mTOR i JE it % 26
RIERI T REid 22 — 2. VEGF 185 b Il Bz Jot Jih ¢4
AUEE W I P mRiE, HAE ACC HhifRkiksizx
T TR B mE, AT ERR YIRS
A IMLE ) VEGF 7K1 5 2% B IKH. - Rapamycin
AN BE T8 1 B BT mTOR 15 5 3 8 (1) 1% 5 900 751
VEGF 145 1, 5 7 VU At vse (40 Mo 7 303 = 1k B b
S 20 B T T IR e P B R R, IR
(PO BRI A FH < ) T F P Jn R 0L P 5 40 A
£ O ol R IR B AN AR A e =1

Fe g 1 Mg A LR, B ) ] VEGF J 52 44002
JH 9 2 MBI FE 10 s Y, X s/ R A2 VR YT ACC (1)
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4.2.3 mIiRNA . mTOR {5 51l 55 IR B v

I AE TR BHE R, — Se e g i I PR e S (1)
MIRNA 1314 2% 55 I8 10 R A e % UTAH oK,
f1.4% ACC. H 1, miR-99a. miR-100. miR-511
ZAEH T mTOR i@ % i = 40 Mo ie A2 . O %8
TEHRST miR-99a 15 miR-100 X 2 bk 2 41 Jfd 11 555
(1 VE F AL B 2 B, 3% 7P Al miRNA i ik BH Wy
IGFIR/MTOR {5 5 il i K ¥4 VE Y. Bt s 1R
FER I, A AEJLEE LR B TR R 0 2R A A
TR IR, R N B R
41 Bk H295R A1 SW13 [#) miR-99a 5 miR-100 ),
MTOR. Raptor. IGFLR [ A 5 71 2 4t 1 b 384
T I SRR AN TR £ B R ACC HH IR R ik
[*) miR-99a. miR-100 Hl55 T X} IGFIR/mTOR {5
SR AR, 5 R R R AL, AT
RAEBURAE M. Kk, HE 18R miR-99a 5
miR-100 [ 1A n] e A — MGy ACC ik,

¥, miR-511 4 ACC HLUh £iL i, H
5 ACC A B 15 2 UIAH O¢ COg e 58P, miR-511
AT AN PIKBRI(BAE MR LT -3- Yl (1) 34 5
VBT 3) 255 KB P13K/AKY/MTOR 15 544 i
AR, T i s 0 A RS AR 2R,
H I miR-483-5p. mTOR 15 5 il i il ACC Z [H] /&
AEAE RIPIX — ) AT 48, (HAFIRTT.
424 WFFC R B n-3 AU AR B R G ik 0 o)
MTORCL/2 FHI'E It 5 Jodie (1) A=

AT ORI, o A BN n-3
ANRFI R R, B A fat-1 #63E R/ fl (fat-1 3
DEIAE AR PR n-6 I 07 R e 46 0 n-3 ANHLFN T 10T R,
FEAA A FIAR SN2 e ACC 40 i (385, 5 1 n
M A B AE G139, A SAE T, bt
FUR I, n-3 ANHLFE TR 0T ACC 48 i A= K 1 41
I ) 2 30 3 A mTORCL/2. F 35 12 1T 52 B0 11 .
T A A6 42 DY 4% 82 T =5 mTORCL & %k, W) 4ig 3k
ACC K (R A KIE).
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ITAEWIST W], PTEN. p-Akt. p-S6. p-mTOR.
VEGF %51t PCC Wik ¥, HAER. &Pk PCC
(R IEAFAE 2= M, R W PIBK/IAKYMTORYE 5 i
HAE PCC R iilith, HATfEL PCC &1k
fRBWE PCC A& Higt e, PTEN. TMEM



+214- SN FESE IR THR

Prog. Biochem. Biophys. 2016; 43 (3)

HE DR AR5 R S8R AT PIBKIAKYMTOR 15 5 il
XA HEL PCC I & AE FUG M 5 A7 DGt Sy 4k,
B ) F0 46 mTORCL M #% 1) R 7 )4 S6KL & —Fh
JEHA W IIMR YT PCC )75 20k,
4.3.1 PTEN. mTOR {5 5 i i 5 W& 5% 40 i J8g

W H AT AR geih, ik 13 i PCC B B
FWRBAL LR EAE, 1X 2 5 AR5 REE DN 584847 ke «,
V2 W58 o 0 BE D PTEN (1) A2 8 5/ %
Ag, Gl S PIBK/AKYMTOR {35 5 38 K 52 Wi g 4%
MR 1 R AR R e RTINS PCC AH G (1 i
Sy JEHE D] TMEM127 5878 A1 2 10 i S0E 108 % 1M &
FESUR A L

PTEN J& PIBK/AKYmTOR 15 5 il % 137 ) 171
WA, ATELE S PIP3 LRIk N PIP2, M
R FE P PISK HI1E . PTEN K 28 & 1k %
Ko mTOR 15 5@ % W i AL I 2 R K 22—,
HThRE S RAE T PISK (I F B, AT ik
6T AKUMTOR (5 S IB BRI, WK, ik
PTEN(#4 7% PISK/AKY/mTOR 15 53 #%) 1)/ il A &
JH R ) B R 3 2 v, R A e . FLR
6. PCC 2518, Chaux Z51%f Lt PTEN & (I 7E A IE
WO EIREE T, R K PCC R ME PCC &R
EEESR, RINZE MRIE B AEIX =P 34
WK ZFR, HAEBIE PCC H Akt. mTOR. S6 [#]
T MR A K Wl 3 v T U Pk PCCL X B 45 4R
mMTOR 1 5 i i (1 7 # i L2 ik 7 PCC &k 4,
HIHE R EE V] g 5 IR R 2 MR Ok, A
X — S50 M AR R LT, RO A 5 R
MTOR {5 5 i i (1) 1k JE i0E B 5 PCC ¥ Kk A %5 1)
FHOC, AEAS E A i I8 R 1 25 A R

TMEM 7 T304k 2911.2, 10 4 M1,
Gt — PR = IRESEE N, ZENZ
mTOR M7 E FH, TMEM J& A 1) 58 48 5] i %
PSR AW, S 3 mTOR M¥E, 55 PCC (1)
KA, AR BARRIHLG] AT R
4.3.2 S6K. MTOR {5 51 i L5 W& 5 41 w2

S6K K AU S6K1. S6K2 2 Ry, S6K1
& PISK/AKt/MmTORCL 1 i 55 B (1) R Y 50N 43
AIBERRAL TN S6, gk fe gk BB R R A2
A AR AR B R, SEKL £ K- 2H 2R 4 i b A e
Rk, M S6K2 [MFRIEA W WAL R 7, fEA
B E IR AAZE 2 ) FRIA AR, Nardella 551950 i
3R S6KL1. SE6K2 I PRI b /s BRAR A, AR J5 X
NER AN H ZREAT S 5 VR A I SBKL AT S6K2 11

FIENEOL, KIER T LERAZAN, e/ RILAb AL
U B R AT B — 7 R 2 S B — i
AMEME R, A IR, iR SeK1 JE A
[P/ B SBK1. S6K2 KA AL, IX R A B[] 1)
S IR A2 S6KL R IE A ST S6K2 [ b
Rk B BRI, A BR /N B PTEN
DR LSS H: PIBK/AKYMTOR G %, 7 b L7l E
PR S6KL JEPA, v LA PTEN J Pl i 2k 7= AR (1)
HR. HIX A B ALE R, 288U
S6K2 H A S R, S6K2 FIAHARMLIL, 1E
P &, R/ B PTEN 2 R & PCC B RL,
ki bR IL S6KL PR, AT B 2 e ) A K
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Recent Advances on The Roles of mTOR Signal Pathway in
The Pathogenesis and Progression of Adrenal Tumors®

XU Mei-Nian?, HU Wei-Lie?, AO Chun-Ping®, WU Yu-Kun?, BAI Xiao-Chun?, LIU Jun®3~, LI Ming?"
(Y Department of Cell Biology, Southern Medical University, Guangzhou 510515, China;
2 Department of Urology, Guangzhou General Hospital of Guangzhou Military Command, Guangzhou 510010, China;
® Guangzhou Huabo Bio—pharmaceutical Research Institute, Guangzhou 510010, China)

Abstract The mammalian target of rapamycin(mTOR) is a serine/threonine kinase that regulates cell growth and
proliferation, which plays a significant role in the pathogenesis and progression of tumors, including adrenal
tumors. Numerous studies have shown that the phosphorylation levels of Akt, mTOR, S6K1 and 4EB-P1, are
obviously higher in adrenocortical carcinoma(ACC) and pheochromocytomas(PCC) than in normal adrenal glands,
which suggest that PI3BK/Akt/mTOR signal pathway is active in adrenal tumors and probably associated with the
malignant biological properties. This pathway in adrenal gland can be activated by several factors, including the
loss of heterozygosity of IGF2 gene, the germline mutation in PTEN gene and the abnormal expression of
microRNA, resulting in the increasing expression of VEGF and cyclin D1, which will promote proliferation,
apoptosis resistance, invasion and metastasis of tumors. At present, the treatment of ACC and PCC with mTOR
inhibitors has shown satisfactory effect in vitro and in vivo. What's more, a combination of mTOR inhibitors and
other anti-cancer drugs provide superior effectiveness, giving new hopes to patients suffering from adrenal tumors.
This review summarizes recent advances in understanding the roles of mTOR signal pathway in the pathogenesis
and progression of adrenal tumors.
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