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Abstract

Apocarotenoids play a pivotal role in the economic value of saffron plants, underscoring the significance of
isolating and studying the genes implicated in apocarotenoid metabolism. This research endeavor focused on the
CsUGT gene, a key player in crocin biosynthesis. The gene was subjected to isolation, homogenization, and
subsequent transfer into the E. coli strain DH5a. The gene underwent cloning, sequencing, and registration within
the NCBI database. A multi-step analysis was initiated to gain a deeper understanding of the attributes inherent to
this gene. Firstly, the protein sequence of CSUGT was obtained. Subsequently, several servers and tools, including
Protparam, SOPMA, ProtScale, Pfam, ProtComp, SignalP, TMHMM, and ChloroP, were employed to delve into
the protein's physical, chemical, and physiological characteristics. Moreover, the Swiss-Model server was
leveraged to investigate the protein's three-dimensional structure. The outcome of this exploration included the
construction of a Ramachandran diagram, which effectively validated the 3D model structure produced. According
to the results, CsSUGT protein with 462 amino acids has the conserved sequence of glycosyltransferase family
proteins and was identified as a polar protein, stable at high temperatures and without a hydrophobic domain.
CsUGT protein has no peptide signal or binding signals and has a cytoplasmic location. This research made it
possible to isolate the saffron's CsGTS gene and optimized its transfer conditions into the vector. In addition, the
results of CSUGT protein structure analysis provide the basis for future functional studies and can provide valuable
information regarding the behavior and reaction of this enzyme in the synthesis of saffron apocarotenoids; also,
these results can be useful in future programs of Iranian saffron genetic modification.
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Figure 2- Peptide signals predicted for the CsUT protein using the PSIPRED server.
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signal peptide.
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