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Advances in biosynthesis of cadinane sesquiterpenes
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Abstract: Cadinanes are a class of bicyclic sesquiterpenes with complex stereochemistry and broad pharmacological
activities, such as antibacterial, anti-inflammatory, and hypoglycemic activities. To date, structurally diverse and bioactive
cadinane sesquiterpenes have been isolated and identified from a variety of plants and microorganisms. Moreover, deeper
understandings on cadinane sesquiterpene synthases have been made. This article categorized the 124 new cadinanes which
were published in the literatures in the past four years (2017-2020) into five structural types, and presented their
pharmacological activities. We also illustrated the elucidation of the biosynthetic pathways for typical cadinanes, summarized
the research progress on cadinane sesquiterpene synthases. Finally, current challenges and future prospects were proposed and
discussed.
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Fig.1 Schematic diagram of biosynthetic pathway of cadinane sesquiterpenes.
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Table 1 Sources of cadinane compounds

Compounds Origin Reference
1 Microporus affinis HFG829 [41]
2-8 Ganoderma capense [42]
9 Mikanian micrantha [43]
10 Porphyra yezoensis [44]
11-12 Trichaptum pargamenum [45]
13-15 Chamaecyparis obtusa [46]
16-18 Montagnula donacina [47]
19-20 Trichoderma asperellum A-YMD-9-2 [48]
21-22 Paecilomyces sp. TE-540 [49]
23-25 Streptomyces sp. [50]
26-28 Trichoderma virens QA-8 [51]
29 Anthemis nobilis [52]
30-32 Croton dichogamus [53]
88 Curcuma wenyujin [4]
34 Resina commiphora [54]
35-43 Heterotheca inuloides [55]
44-45 Heterotheca inuloides [56]
46-51 Alangium alpinum [57]
52-57 Santalum album [58]
58-60 Trichoderma sp. SM16 [59]
61 Trichoderma virens RR-dI-6-8 [60]
62-65 Mikanian micrantha [43]
66 Curcuma wenyujin [4]
67-70 Resina commiphora [54]
71 Resina commiphora [5]
72-73 Alangium alpinum [57]
T74-77 Commiphora myrrha [61]
78-79 Trichoderma virens RR-dl-6-8 [60]
80 Kadsura heteroclita [62]
81-83 Trichoderma virens QA-8 [51]
84-87 Puldidielultulula, Phyllidia coelestis, Acanthella cavernosa [63]
88 Ganoderma capense [42]
89-91 Heterotheca inuloides [55]
92 Chamaecyparis obtusa [46]
93-94 Leptosphaerulina chartarum sp. 3608 [64]
95 Panus conchatus [65]
96 Trichoderma virens Y13-3 [66]
97-98 Artemisia annua [3]
99 Chloranthus anhuiensis [67]
100 Curcuma longa [68]
101 Commiphora myrrha [61]
102-104 Trichoderma sp. SM16 [59]
105-109 Trichoderma virens RR-dI-6-8 [60]
110 Abelmoschus sagittifolius [69]
111 Tinospora sinensis [70]
112-116 Cornus officinalis [71]
117 Torilis japonica [72]
118 Cleistochlamys kirkii [73]
119-120 Eucalyptus robusta [2]
121-123 Artemisia annua [3]
124 Heterotheca inuloides [55]
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Table 2 Names, origins and main products of cadinane sesquiterpene synthases

Classification Name (Genbank number) Origin Main product Reference
Plant LaCADS (JX401282) Lavandula angustifolia z-cadinol [83]
Cdn1-C4 (AF270425) Gossypium arboreum (+)-o0-cadinene [84]
Cadl-A (Y18484) Gossypium arboreum (+)-d-cadinene [85]
Cad1-C3 Gossypium arboreum L. (+)-d-cadinene [86]
ZmTPS7 Maize (Zea mays) z-cadinol [87]
PnCO/CDS (KU953958)  Black pepper (Piper nigrum) oJ-cadinol [88]
CAD1 Gossypium arboreum J-cadinene [89]
CDN1-C1 Gossypium arboreum J-cadinene [90]
HaCS (DQ016668) Helianthus annuus L. o-cadinene [91]
SasesquiTPS1 Santalum album L. y-muurolene [92]
ADS Artemisia annua L. amorpha-4,11-diene [93]
Fungi BvCS (KU668561) Boreostereum vibrans o-cadinol [94]
(basidiomycetes) Cop3 (EAU88892) Coprinus cinereus a-muurolene [95]
Cop4 (EAU85540) Coprinus cinereus J-cadinene [95]
Ompl Omphalotus olearius a-muurolene [96]
Omp4 Omphalotus olearius o-cadinene [96]
Omp5a and Omp5b Omphalotus olearius y-cadinene [96]
Stehi1|128017 Stereum hirsutum o-cadinene [97]
GME3634 (KX281943) Lignosus rhinocerotis a-cadinol [98]
. . . (+)-torreyol
GME3638 (KX281944) Lignosus rhinocerotis el [98]
AcTPS5 Antodia cinnamomea z-cadinol [99]
Fungi (ascomycetes) Hyp2 (AHY23921) Hypoxylon sp. E7406B o-cadinene [100]
Bacteria SSCG_02150 Streptomyces clavuligerus (-)-o-cadinene [101]
SSCG_03688 Streptomyces clavuligerus (+)-z-muurolol [101]
YP_003124367 Chitinophaga pinensis DSM 2588 y-cadinene [102]
RoseRS_3509 Roseiflexus sp. RS-1 z-muurolol [103]
Rcas_0622 Roseiflexus castenholzii DSM 13941  z-muurolol [103]
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