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Control Mechanism of AMPK and Autophagy for Mitochondrial Biogenesis
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Increased oxidative stress by abnormal mitochondrial function can damage cell signal
transduction and gene expression, and induce insulin resistance or diabetes. Autophagy,
however, improve insulin resistance by clearance of malfunctioning mitochondria. Exercise also
recovers the muscle dysfunction and degeneration by activating mitochondrial biogenesis. As it
seems that exercise and autophagy might act as an orchestrated network to induce
mitochondrial biogenesis, we investigated whether autophagy is involved in AMPK signal
pathway stimulated by exercise or AICAR to increase mitochondrial biogenesis. And it showed
that PGC-1 and mtTFA, but not autophagy marker LC3 mRNA expression were significantly
increased by 6 hr of acute exercise. On the other hand, PGC-1 and mtTFA mRNA expression
were upregulated by AICAR treatment to C2C12 myotube. However these genes were not
inhibited by LC3 siRNA transfection. These results provide the evidence that autopahgy affects
on mitochondrial biogenesis through different signal pathway from AMPK signal transduction.
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5. Realtime PCR
Trizol(Invitrogen, 7 =)S o] £3ke] 2014 sl
7R 23 3, 4914 3 C2C12 2AEAA total
RNAE FZ&J{h #23 RNAE 29 Reverse
Transcription(Fermentus, ¥]<)& £3) cDNAS &4
33 realtime PCRE AA Tt oo td AlF-dxz
A,
1) RNA¢} random primerE 70°C/5% W) <k3ich
2) 5X reaction buffer?} aNTP, RNase inhibitorE )
whe] 7k 3, de/5E s
3) Reverse transcriptaseZ 7t tubeol] 713l 42
%, 10 3 wjok.
4) tubeE 42°C/B0% Bl d3t, 70°C/10% 7+ 5}e]
843 A7 3, g0 ¥4
5) §/3¥ cDNAE olel9) LC3, PGC-1, mtTFA, 18s
primer(Bioneer, $+)& ©]-83} Realtime PCR(
ABI Prism SDS 7000, vl 5)& A5l 2+ A
AE HEE AP

LC3

5'-AGTGGAAGATGTCCGGCTCAT-3'

Forward

Lc3 5-GCTGCTTCTCACCCTTGTATCG-3'
Reverse

P 5'-AGGGGCACATCTGTTCTTCC-3'
:S\?e'r; . 5'-TTGGAGCTGTTTTCTGGTGC-3'
L 5-CTGATGGCCATTACATGTGG-3'
e 5-AAAGCCCGGAAGGTTCTTAG-3
18 IRNA  5-GGGAGCCTGAGAAACGGC3
s IRUA  5-GGGTCGGGAGTGGGTAATTT-3

6) Zt primer §EE EE3F3SI3, gene-specific
forward/reverse primer’3-2 &3t} Z primer
(forward or reverse)®] FEE 5 pmol/mlE &
.

7) real-time PCR ¥-8&-E3-E(SYBR Green master

mix, 93} 25 ulE optical tubed] ¥ o3 24
9] PCRS AA3ch

50°C 2 min 1 cycle

95°C 10 min 1 cycle

95°C 15 s

60°C 30s 40 cycles
72°C 30s

72°C 10 min 1 cycle

8 PCRel &Y % optical tubeE AASIY 3%
agarose gel°ll A 5 ul®¥ A8t PCR specificity
& AT

9) optical tubeE THA] ¥ s F4E E43ch

10) 232 EFF421/18s 1RNA B &2 A% B4
et

oA AZEL Had EFLAZ AAAL,
AICAR Z2 F4&%5 Ao et Yehtes W=
58 t-test 24& o], AICARS} LC3 siRNA
transfection®] X W2 W3S o]UEA T4
{two way ANOVA)E o]-&3t] A gt A X819l
e A3 %2 Holm-Sidak methodS ©]- 88 th5)
g ANt BAY Fo5Ed B2 Ak

. S7dat

1. 250| AN DlEE=2(0t HEAo 0
X &7} |
5] ANFE PlAE 2AE FR1s7] 913 641
e} FALEE HAR 2, 79 FAZAAN L3
mRNA 2#0e] F7lehs FFE HehdAT FA4Y
A= §INHp=0.78D[2 ¥ 3.
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