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Advances in Research on Effect of PGC-1a in Tumors

YANG Hao, WANG Xinyue, LUO Ying, JIA Shuting*
(Laboratory of Agronomic and Tumor Molecular Genetics, Medical School,
Kunming University of Science and Technology, Kunming 650500, China)

Abstract The peroxisome proliferator-activated receptor y co-activator la (PGC-1a)is an important regu-

lator of diverse metabolic pathways, such as oxidative metabolism and energy homeostasis. It is also involved in

regulating mitochondrial biogenesis and function. Given the altered and highly adaptable metabolism of tumor

cells, it is very important to study the role of PGC-1a in tumor. Although the expression and clinical research of

PGC-1a in cancer are many, there are still many controversies about the role of PGC-1a in cancer. This article will

review the latest research data of PGC-1a in cancer, and provide more reference for further understanding the rela-

tionship between PGC-1a and cancer.
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FERG G KA 3] TR Y. Flhn, HEB
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miR-23afE il 98 b 228 T R AH B, miR-217
AT DA 0 28 B AN SRR T, AR B, L
JIL 6 24 B P e 45 A PGC-1affmRNAFE T H %
KB, S Ah, BRARER IR KT AN 2 T 41 M BH 1 PGC-
Lodif P (A ME—i& 42, R NPGC-1adi P B 7] DA 2 Fk
PRFT I, 5 5 2 B GONS AT . X Fh 2Bk 56 75 g
T 38 1L 28 G 30 P 0 45 e 25 22 P L (g .40
HRERA AR AR, T 7RSS W, MycRT i EGCNS 1)
Fik, IR T Myc 5 PGC-102 [A] [ 1] 5% 2280,
16 B, AR T PGC- 1o I8 Fh i 4%
WL, (HPGC-1ofE M8 (1) B AR AR 3 AN 4311 %,
A 2 B 97 3% i i W Z2PGC-1afE Jis iE HH 1) 6 35 7K
-, I I siIRNASE R b 5ol Fak 73, kit ot
PGC-lafEfdE P IEH . —SiF R E M, PGC-1afE
Jed R TP IR 3R K PRAIG, gt B, LR ORI O B
P U, 77 7E 5 43 AR 7T HH PGC-1 o EJiE H 1 3 IA
LA, RE LA/ RE T W25k, HPGC-1a
TESERE T I E AT SR A AE Sl [RILE, TR SR 1)k
PGC-1afE e A IAE H KA LI (R D).

3 PGC-1e89{EBE{EA
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TodE DR B W 5, T 4 B AR K2 Bl e AR,
PGC-1ofE fifi 15 5 (1) 5 Pk g 7638 04) Jiev g 20 23 7K P
B3 BT, X ] 8 S5 A A G B AR R 2 R
[ A B8 50 A 9GBY, BhallaZ5B940 % B, fEPGC-1a
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UG 0 DL S e 1 e A . XN R
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Table 1 The role and action mechanisms of PGC-1a in cancer
STk AR 5 P B A LA 275 3R
Experimental system Cell type Role and action mechanism Reference
Tumor-promoting functions of PGC-1a
PGC-1a knockdown Human prostate cancer PC3, LN- Stimulation of cell proliferation; activation of  [32]
Cap cells androgen receptor
Increased PGC-1a expression in Skin cancer Stimulation of cell proliferation; enhanced [33]
arsenic-induced skin cancer mitochondrial biogenesis
Pgc-1a knockout and knockdown by Human colorectal cancer cell line Stimulation of carcinogenesis and tumor [34]
lentivirus-based PGC-1a shRNA (Colo205) growth; induction of lipogenic enzymes
PGC-1a overexpression by PGC-1a plas- Human embryonic kidney cells, Stimulation of cell proliferation and tu- [35]
mid human colorectal cancer SNU-C4 morigenesis; upregulation of Spl and ACBP;
cells, xenograft model upregulation of antioxidant enzyme (catalase,
SOD)
PGC-1a shRNA knockdown Human melanoma PGC-la-positive  Inhibition of apoptosis; decreased ROS [36]
A375 cells, xenograft model production, induction of ROS detoxifying
enzymes
Increased PGC-1a expression in breast Breast cancer cell Stimulation of cell proliferation; enhanced [39]
cancer cell glutamine-mediated lipid biosynthesis
Pgc-1o shRNA knockdown Human prostate cancer cell line Stimulation of cell proliferation; increased [41]
(C4-2 cells) mitochondrial biogenesis
PGC-1a shRNA knockdown and PGC-1a Human breast cancer cell, human Stimulation of cell proliferation, increased [42]
overexpression melanoma cells invasion; increased mitochondrial biogenesis
and oxidative phosphorylation
Anticancer functions of PGC-1la
PGC-1a overexpression by adenovirus Human ovarian cancer cell line Induction of apoptosis; downregulation of [31]
infection (Ho-8910) Bcl-2 and upregulation of Bax
PGC-1a overexpression by adenovirus Human hepatoma cell line (HepG2)  Inhibition of cell motility; upregulation of E- [51]
infection cadherin
PGC-1a overexpression Human colorectal cancer cell lines Induction of apoptosis; ROS accumulation [52]
(HT29 and HCT116)
Increased expression of PGC-1a by bezafi-  Human cancer cell lines (HeLa, Inhibition of cell proliferation and invasion; [57]
brate (PPAR panagonist) 143B, MDA-MB-231) increased mitochondrial biogenesis
PGC-1la overexpression Human prostate cancer cell Inhibition of cell proliferation and inhibition [58]
of metastasis; activation of ERRa-dependent
PGC-1a overexpression by adenovirus Human melanoma cell Transcriptional program; induction of cata- [59]

infection, CRISPR-mediated PGC-1a
depletion

bolic state Inhibition of metastasis; inhibition
of inhibitor of DNA binding protein 2 (ID2)
and TCF-mediated gene transcription

FFHIF-1af £ 52 MEUY, b4k, HIF-20t8 /2 PGC-1a/]
L ELAR 1) B SRR A 240 1
1B W, ERROAE VF 2 38 iE A A7 A5 & = R a8, W

sl iz —,

AR IR, WS HEE B EE TR AR
K. AR, FEMDA-MB-23 13 I FIB16F 102 4,
ZOIR A P P R AR PGC- 102 Yl 2 ATP A A2 i, PR AL

1) GV PR T DA ysk /b A B BG HE . B il VF 2 TR R
B, PGC-1afE I 8 b 5ERRaAF 7E & B [F] 15 FI 190,
KSR (kinase suppressor of Ras 1)/&Raf/MEK/ERK/E
I — ROt B L, AT LUE EUEPGC- 1o
FIERR oK A 3196 2[R Ras s 5 B 5E ), AR
B2, 0 5L R RPGC-10/E IR 36 7 1) %ty
B EEM A A, LeBleu®5NE ], A PEFLIR
F g 41 HPGC-1a 3Rk 3G i, SRtk A=) i A K

B H YR SR Y, DL 55 A K /A2, I
BHIE A2 . LeBleu 5 il i A\ SR 1L 7L B g )
I R 73 17 32 W) 1 PGC-1ofE 4% 28 1 i 400 i 11 3%
BRIV BCE DI .

4 PGC-1of94E{EH
5 FIRIPGC-1af2 R 1 AN, AR AR I,
PGC-lath B A Ht M8 /E H. PGC-104E 45 17 82
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LM e ORGP R e 20 M B eh D, LE B S e A R
Ho-8910+ i R IAPGC-1aA] fE 51 #f2Bcl-2 F il ABax
TS A AR T, R RPGC-1an] B B AT ] i
B AEK IR, Lee SR ML, fEHepG2 A JH % 41
it Hhod i B B B e R i RIAPGC-1a, AEHS 15 FE-
cadherin il DA & 40 B vf 4 B . A B B, 75
HT29FIHCT 11645 i 240 il i RIEPGC-1 002214 i
ROSH & SEA MM T8 4. [ PGC-1af)id
FIBIE RE Ik INHT29H A8 I8 (1) e 7R AR, 4R FRAT]
PGC-1o 2 A Mg #0717 -, Zhang %611
Wk 5t 2 8, £ VHL-(von Hippel-Lindau- )i ¢ 714 i B
B 41 B e P A B KT HIF- 10/ FEf# . T HIF-
1R 75 S5 54 K 7 Dec 1 7= 42, M FHIPGC-
loff 215, S B R AR IFIRR S5, I 4h, fEVHL
FRE HI 4T R RIEPGC- 1o, F Rl A5 240 4R Th BE K
SFEIRT, 21 5 A SOOI ) R (1) A= 4B,
XL EG YR Sl R 3% B 4 e B — 2 R
Jo B 1A B R AR R P2 AR iR () 4= 22 1, 9F HPGC-
LaICAK PRI 5 B U B2 A OGP Al TR
I, PGC-1oili it 5 # R v K 7 19 [RIVE L, B8 ek 55
Jert 4 A A BT 75 1 U 2P, Wang FMoraes!”!
KB, 1§ FIPPAR 5 77| (bezafibrate) 4t ¥ f5PGC-1a
FIK I, LRI AP B, AT S PR A 2% A
TN A L P SR, RS T R 4 B R 2 1
AN, FIFHmMiRNA-217 K PGC-10A] i i3k 7L g9 41
M 3E5E, $ERPGC-1a A 9 1E 2. filt, Tor-
rano %5 I, PGC-1aR8 %38 1 — FIERR o i 1 4%
SERRFPANSI AT P AR e R . BRI, 1R B
(1) 28 IR A i PG C- 1o R IE KPR K. IR H, X
LEPGC-1afl 7K1 (1) 4H g Fe 5 B R AH G W B 2%,
TGF-B. Wntf& 5 7o #8 B A B m B R IE K. it
41, PGC- 1ok PRl ik K 2 $ig e IR AR 28 1 F €5 2 80 40
MR 1. 52 MRIZ, 16 B A F A b it
FISPGC-lofg i it B4 DNAZS & & E 240 1
FI(ID2)F YR FFTCF 1T 1 5 PR 1 %, 4100 o) s 200 ik 2t
Fel,

5 FHIEFMRE

Wi EATIR, AAIXTPGC-LofE iR 3 i i 1
BT T KRERRFFL. SR BRI 2, PGC-1alE 1] LA
VE IR 4 )3 307, AT LAE S i i il R, 431
wn, AT AR . B . TR A EE Y, PGC-

Loor] DA E i Jed A= B, 1 75 B 328 BH 40 Hi e LA S e
W, PGC-1a S REBSHNHI IR T B LA, 75 51 55 |
“hlgme . FUIRE A B ZW P, PGC-1afbl-F- i & it
Ji g AN i3 10U A £, B RTIE B WA R R
KRR IX T JiE 100U B, 1, PGC-1ae BEAS
JE IR ()3 X, AN IR N, B R R R
(IR 5355 4 B A I a3t AT U 1, {38 L e AR R s (] Py )
2 PSR B8 IR 0T, AT 38 7 248 A S 380
Bl itk BIF 9T AT TIA N, PGC-1ofE i b i ELAA 1
I A B R L2 0TS SR iRg 28 8 By DA R B —
AW PGC-105 HARFE S AK 2 (B A FLAEFH, A fg
FUF ) T fFPGC-1 Bl (1 B AR E R
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