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Fatty acid transporter protein 1 (FATP1) is highly expressed in skeletal muscle and modulates fatty
acid uptake and metabolism. However, the influence of insulin-like growth factor-I (IGF-I), a master
regulator of skeletal muscle cells, on FATP1 in skeletal muscle cells has not been demonstrated. To in-
vestigate the effect of IGF-I on FATP1 and the expression of the IGFBP5 protein, differentiated C2C12
murine skeletal muscle cells were treated with 20 ng/ml of IGF-I at different time points. The results
showed that IGF-I increased FATP1 and IGFBP5 protein expression in a time-dependent manner. To
determine whether this induction of FATP1 by the IGF-I treatment was regulated pretranslationally,
the mRNA level of FATP1 was measured by real-time quantitative PCR. The IGF-I treatment resulted
in very rapid induction of the FATP1 mRNA transcript in C2C12 myotubes. FATP1 mRNA increased
169% and 132% after 24 and 48 h of the IGF-I treatment, respectively, and it returned to control levels
after 72 h of the treatment, suggesting that the FATPI gene is regulated pretranslationally by IGF-I
in skeletal muscle cells. This is the first evidence that IGF-I can regulate the expression of FATPI. In
conclusion, IGF-I induced rapid transcriptional modification of the FATPI gene in C2C12 skeletal mus-
cle cells and had modulating effects on fatty acid uptake proteins and oxidative proteins.
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Table 1. Primer sequences for real-time RT-PCR
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< RS EMAR A7 wA st kst Ath FATP19
mRNAS} @2 g gl [GFBP @9 d #d e stE dof
B7] 93te] 20 ng/ml] IGF-I (Sigma Aldrich, St. Louis,
MO)S Al7HE 2 A2 34
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form& A g3t 410 H 4°C, 13,000 rppmol| A 15 £3F A4
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pure water 30 o] ¢ ¥, UV 3% 260 nmol A 555
Z438dth 1 ug/ul®] RNAE ¢DNA master mix (Invitrogen
Life Technologies, Carlsbad, CA)¢t E8 3o 25°Col 4] 10 &,
42°Cell A 60+, L8] 3L 95°Coll Al 5&3t PCRe ©] &3] cDNA
€ dAskdt.

Real-time RT-PCR

FATP19] mRNA 2#8-& =4317] $3l9 double-stranded
DNA dye?_] SYBR Green PCR master mix (Finnzyme, Espoo,
Finland)& ©]-§3}9 real-time RT-PCR (ABI PRISM 7700 sys-
tem) (Applied Biosystems Inc., Foster City, CA)< A A3}
o} AL&-3t primer sequence & Table 19 AAstGoH, &
Primere 222 AH(Cosmo Genetech, KOREA)l| A A2} 2
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Gene Forward primer

Reverse primer

FATP1
GAPDH

5-AGGTGAAATCTGCCGCTACC-3
5-ATGACAATGAATACGGCTACAGCAA-3¥

5-GAACTCCTCCCAGATGGCTG-3
5-GCAGCGAACTTTATTGAT GGTATT-3'
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Fig. 1. FATPT mRNA levels determined by real-time RT-PCR
in C2C12 myotubes. FATPT mRNA were time depend-
ently expressed on differentiation medium (A).
Regulation of FATP1 by IGF-I in C2C12 myotubes for
24 hr (B), 48 hr (C), 72 hr (D), or 9 hr (E) in the absence
(DF) or presence of IGF-I (20 ng/ml). Target mRNA val-
ues are shown normalized to the GAPDH mRNA level
for each sample. Samples were analyzed in duplicate in
parallel with GAPDH. Values are means + SE from three
independent experiments. *p<0.05 vs. control.
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Fig. 2. Immunocytochemistry image showing the effect of
IGF-l-induced FATP1 expression in C2C12 myotubes.
C2C12 cells were treated with 2% horse serum media
(differentiation media, DM) containing 20 ng/ml of
IGF-I for various periods of time (24-96 hr). FATP1 is
stained fluorescent red (alexa 568).
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Fig. 3. Immunocytochemistry image showing the effect of
IGF-I-induced IGFBP5 expression in C2C12 myotubes.
C2C12 cells were treated with 2% horse serum media
(differentiation media, DM) containing 20 ng/ml of
IGF-I for various periods of time (24-96 hr). IGFBP5
is stained fluorescent red (alexa 568).
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