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[ Abstract ] Objective: Ganoderma sinense is one of the most famous medicinal fungi in China. Because it
is a model medicinal fungus of basidiomycete, the functional identification of its sesquiterpene synthase is of great
significance for the biosynthesis and regulation studies of fungal sesquiterpene. Method; A sesquiterpene synthase
gene was discovered by mining the genome data of G. sinense. The sesquiterpene’s conservative motifs was analyzed
through multiple sequence alignment with two identified sesquiterpene synthases of G. sinense and three terpenoid
synthases in the Nr database, which have the highest similarity to it. Subsequently, heterologous expression was
observed in Escherichia coli, and protein expression was detected by SDS-PAGE. Volatile compounds were

collected by solid phage microextraction ( SPME ) and detected by GC-MS. Result: The enzyme containing
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sesquiterpene conserved motifs DDXXDE and NSE/DTE were efficiently expressed in E. coli, and 11
sesquiterpenes were synthesized with endogenous FPP as the substrate. The product a-cadinol at 18. 6 min was
considered to be the main product, and previous studies showed a significant anticancer activity. According to the
comparison with chemical standards, three products were identified as y-muurlene, «a-muurolene and §-cadinene,
respectively. Conclusion: The functional identification of multi-product sesquiterpene synthase from G. sinense can

promote the study on the mechanism underlying its product diversity, and lay a foundation for the production of rare

or novel sesquiterpenes by improving the catalytic activity of enzymes with enzyme engineering technology.
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Fig.1 Conservative motif analysis of Ganoderma sinense sesquiterpene synthase GS02363
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Fig. 3 SDS-PAGE Analysis of Ganoderma sinense sesquiterpene
synthase GS02363
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Table 1 Information on catalytic products of sesquiterpene synthase GS02363 from Ganoderma sinense

No. Ig/min 2 A& 4 CAS 44y £
1 15. 49 cis-muurola-3,5 , -diene 1000365954 88. 44 "
2 15.78 bicyclo[ 4. 4. 0] dec-1-en,2-isopropyl-5-methyl-9-methylene 150320-52-8 87.13 i
3 15.97 y-muurolene 30021-74-0 87.07 H
4 16. 24 a-cubeben 17699-14-8 84.98 ?
(-
5 16.33 a-muurolene 31983-22-9 89. 89
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gx1
No. tg/min R IR CAS 4%
6 16.56 y-cadinene 39029419 95. 82
7 16. 68 S-cadinene 483-76-1 94.96
8 16.91 a-cadinene 24406-05-1 93.26
9 18. 44 T-cadinol 5937-11-1 90. 10
10 18. 64 a-cadinol 481-34-5 94. 00
11 17.21 unidentified
0 i A B W AE R IR =) b B e K 21k,
~com | BEEIEC S s TR A,

B4 ZEH GS02363 EEfEL WA GC-MS 734
Fig. 4 GC-MS analysis of catalytic products synthesized by
recombinant GS02363 enzyme
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