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Abstract: Foxo-1 plays an important role in development of muscle atrophy, serving as a potential target
for therapeutic treatment of the disease. In this study, the Foxo-1 mRNA was targeted by a Foxo-1 specific RNA
oligonucleotide modified by 2'-O-methyl and with a butanol tag at the 3'-end. To understand the in vivo significance
of new modified RNA oligos, efficacy, pharmacokinetic and safety profiles of the new modified RNA oligonucleotide
targeting Foxo-1 were evaluated in mice. All experimental protocols were approved by the Animal Ethics Committee
of Institute for Nutrition and Health, Chinese Center for Disease Control and Prevention. The results showed that
different doses of the RNA oligonucleotide can reduce the expression of Foxo-1 in mice by two routes of adminis-
tration, leading to an increase in skeletal muscle mass of the mice. The results of pharmacokinetic evaluation
showed that the plasma disappearance curve for the RNA oligonucleotide could be described by a two-compartmental
model. The results of safety evaluation showed that no obvious adverse effects on renal and hepatic functions, nor

on hematological parameters by intravenous or oral administration of the RNA oligo with a maximum dose of
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30 mg-kg'. Histopathology also did not reveal any significant changes in the morphology of the organs studied. In

conclusion, the new modified RNA oligo is safe and effective in mice, providing experimental evidence supporting

the significance for its clinical application.
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Figure 1 Effect of Foxo-1 RNA oligonucleotide on mice four weeks postadministration. A: The ratio of muscle to body weight in normal

mice treated with Foxo-1 targeted RNA oligonucleotides. B: Quantitative reverse transcription-PCR analysis of Foxo-1 at mRNA level in
mice. GGR7: AUGGGGUGGGACAGAGGC; N-GRR7: Non-modified GRR7. n = 8, x + 5. “P<0.05 vs Saline

Table 2 Plasma pharmacokinetic parameters of Foxo-1 RNA oligonucleotide in mice. C,,,,: Peak plasma concentration; ¢,,,,: Plasma distri-

bution half-life; ¢, ,,: Elimination half-life; AUC: The area under the curve; CL: Total body clearance; V: Volume of distribution. n = 6, x*s

Species

Chno/Mg mL"! L/ Lipy/h

AUC/pg-h-mL"! CL/L-kg'-h' V/L-kg!

Balb/c 24.13+£2.6 0.18 +0.03

2.55+1.0

54.17+9.1 1.85+0.3 6.79+£0.8
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Figure 2 Effect of Foxo-1 RNA oligonucleotide on mice four weeks postadministration. A: The ratio of muscle to body weight in normal

mice treated with Foxo-1 targeted RNA oligonucleotides. B: Quantitative reverse transcription-PCR analysis of Foxo-1 at mRNA level in

mice. C: Quantitative reverse transcription-PCR analysis of GDF-8 at mRNA level in mice. D: Quantitative reverse transcription-PCR analy-

sis of MyoD at mRNA level in mice. n = 8, x £ 5. "P<0.05 vs Saline
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Figure 3 Plasma concentration vs time after single dose of RNA
oligos. A: Representative autoradiograph showing intact in plasma
at various time points after dose. SI1-S5 represent 1, 0.5 0.25,
0.125, 0.062 5 ng RNA oligos, respectively. B: Plasma concentra-
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Figure 4 Histopathology of tissues from mice four weeks postad-
ministration. These included tissues from the liver (A), spleen (B)

and kidney (C). Original magnification: 200x
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