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Bioinformatics analysis of squalene synthase gene from 20 Chinese herbal plants
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Abstract: Objective Squalene synthase (SQS) is a key rate limiting enzyme in the triterpenoid biosynthesis pathway. The present
study aimed to investigate the protein characteristics and phylogenetics of SQS. Methods The physicochemical properties, structural
characteristics and functional characteristics of squalene synthases from 20 Chinese herbal plants included in the 2015 edition of
Chinese Pharmacopoeia were analyzed by bioinformatics tools. Results The SQS amino acid sequences from 20 Chinese herbal
plants showed strong consistency in amino acid numbers, relative molecular weight, amino acid compositions and grand average of
hydropathicity. Signal peptides were not detected in the all SQS proteins. The secondary structure prediction results showed that the
amino acid sequence of all squalene synthases had Alpha helix and random coil as the main components. The results revealed SQS
proteins existed four highly conserved domains and 1—2 transmembrane regions in the C-terminal. The result of phylogenetic analysis
was consistent with that of plant classical taxonomy. Conclusion The protein characteristics of SQSs have less differences among the
20 sequences, and the evolutionary differences are also close, which hint that SQSs have high conservation in evolution. The results
provide the basis for the study of SQS function and mechanism.
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R1 20 MAPZHEREY SQS EBBLME REVTUN 2347
Table 1 Prediction and analysis of physical and chemical properties of SQS protein in 20 Chinese herbal plants
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NS 415 6.19 47 130 11.1 12.0/10.8 -0.046 39.59
=+ 415 6.50 47 070 10.8 12.3/11.6 -0.076 42.03
[lipEE 415 6.24 47 130 11.1 12.5/11.3 -0.062 41.34
S 415 6.36 47 070 10.8 12.3/11.3 -0.076 4211
$ F o 414 6.67 47 040 10.9 11.8/11.4 -0.057 39.78
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HKEL 411 8.16 47 160 9.7 12.2/12.9 -0.123 38.82
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Table 2 SQS protein sequences prediction analysis of transmembrane, subcellular localization and signal peptide from

different Chinese herbal plants
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Table 3 Secondary structure element ratio of SQS in
different Chinese herbal plants
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Fig. 1 Conserved domain analysis of PhSQS
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Table 4 Prediction of phosphorylation sites of SQS protein
from 20 Chinese herbal plants
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Fig.2 Amino acid sequence alignment of SQS protein from 20 Chinese herbal plants
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Fig. 3 Phylogenetic tree and conserved motif of SQS proteins from 20 Chinese herbal plants
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