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Supplementary Material

1 Supplementary Data

Sequence analysis for plasmid expressing FNDC5
1.1 Methods

The codon usage was adapted to the codon bias of Mus musculus genes. In addition, regions of very
high (> 80 %) or very low (< 30 %) GC content have been avoided where possible.

During the optimization process the following cis-acting sequence motifs were avoided where
applicable; internal TATA-boxes, chi-sites and ribosomal entry sites, AT-rich or GC-rich sequence
stretches, RNA instability motifs, repeat sequences and RNA secondary structures, (cryptic) splice
donor and acceptor sites in higher eucaryotes

1.2 Results
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Codon Adaptation Index : 0.96

The histograms show the percentage of sequence codons which fall into a certain quality class. The
quality value of the most frequently used codon for a given amino acid in the desired expression
system is set to 100, the remaining codons are scaled accordingly. The plots show the quality of the
used codon at the indicated codon position.
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GC Content
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The plot shows the GC content in a 40 bp window centered at the indicated nucleotide position.

1.3 Summary

The optimization was successful: Negative cis-acting sites (such as splice sites, TATA-boxes, etc.)
which may negatively influence expression were eliminated wherever possible. GC content was
adjusted to prolong mMRNA half-life. Codon usage was adapted to the bias of Mus musculus resulting
in a CAI* value of 0.96. The optimized gene should therefore allow high and stable expression rates
in Mus musculus.

* CAI: The parameter CAIl (codon adaptation index) describes how well the codons match the codon
usage preference of the target organism. Thus, a CAl of 1.0 would be perfect. However, a CAl of >
0.9 is considered as very good (i.e. allowing high expression).

** |In some rare cases negatively cis acting motifs cannot be removed due to the particular amino acid
sequence or restriction site



1.4 Optimized sequence
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2 Supplementary Figures
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Supplementary Figure S1. The effect of recombinant irisin on cell viability (A-B) 3T3-L1 cells

were treated with various concentrations of irisin for 24 and 48 hours. Cell viability was measured
using MTT assay reagent.
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Supplementary Figure S2. The efficiency of cell transfection. (A) FNDC5 was overexpressed in
3T3-L1 preadipocytes using plasmid encoding FNDC5 gene. (B) FNDC5 was knocked down in 3T3-
L1 preadipocytes using 25 nmol/L siRNA. Gene expression of FNDC5 was examined by real-time
PCR and normalized to 18s. (C, D) Western blot analysis of FNDC5 and irisin protein expression in
3T3-L1 preadipocytes overexpressed with FNDC5. Each target has been normalized with B-tubulin
as an internal control. *P < 0.05 compared with control.



