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TGT
TGC

GAT
GAC

GAG
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TIT
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Number
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3832
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10.95
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Fraction

AmAcid Codon  Number /1000  Fraction

Asn AAT 12.00 21.90 0.37
Asn  AAC ©.00 16.42 0.43

Pro CCG 2.00 3.83 0.06

Pro CCA 10.00 18.25 0.32
Pro CCT 12.00 21.90 0.39
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WVal GTA 20.00 36.30 0.41
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Trp TGG 1.00 1.82 1.00

Tyr TAT 2.00 16.42 0.41
Tyr TAC 13.00 2372 0.39

End TGA 0.00 0.00 0.00
End TAG 0.00 0.00 0.00
End TAA 1.00 1.82 1.0
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Abstract

Luciferases are enzymes that are involved in the emission of light, are widely used in
the field of industrial and medical biotechnology. We previously reported the cloning of
the luciferase gene from the Iranian firefly, Luciola sp. Using computational methods,
we analyzed the hidden layer of genetic and structural data in the Luciola sp. For this,
with the help of ACUA software, the ENC and CBI were studied and the AT1, GC1,
AT2, GC2, AT3, and GC3 contents were calculated. In the following, the UNAFold and
Mfold Servers were used to predict RNA folding. The 3D model analysis and ChExVis
method were used for extracting, storing, and analyzing luciferase channels. Finally, in
silico substrate docking was conducted in AutoDock Vina. The GC3 Skewness and
GC3% of the cds were calculated as 0.39 and 17.153, respectively. This analysis shows
that there are some rare codons of Pro, Arg, lle, and Leu. The docking of 5-O-[N-
(Dehydroluciferyl)-sulfamoyl]-adenosine with luciferase was conducted, and a network
of interactions was identified. In the RNAfold applet, the best secondary structure has a
free energy of -397.70 kcal/mol, and the thermodynamic free energy is -427.28
kcal/mol. In the ensemble, the frequency of the MFE structure is 0.00 % and the
diversity of the ensemble is 477.94. In this study, some hidden biological information
from the genetic code was identified, which may have a function in the proper folding
and substrate-binding site, and shows that codon compositions may have roles in the
proper folding of this enzyme.



