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Research progress in synthetic biology of triterpen saponins
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Abstract: Triterpene saponin is one of the important plant secondary metabolities, with anticancer, antivirus, and cholesterol lowering
activities. However, the chemical structure of triterpen saponins and biosynthetic pathway are complicated. The content in plants is low and the
cost of extract is high. So it is important to explore the biosynthetic pathway and the synthetic biology has become a hot spot for producing
triterpene saponins. Synthetic biology has the broad application prospects on the scale production of triterpene saponins and their precursors.
In this paper, the research progress in the biosynthetic pathway, synthetic biology, and its application on triterpene saponins are reviewed. The
problems faced by synthetic biology are discussed and the great potential of synthetic biology in medicine fields is predicted.
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Fig. 1 OSCs catalyze 2,3-oxidosqualene into different triterpen sapogenin skeletons
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Table 1 Overview of OSCs that reported in literature
5 (OSCs) % F5 (Genbank Fid ) AR S 3Lk
B-FHE (bAS) AsbAS1 (CAC84558) Avena strigosa 21
B-EMZE (bAS) BPY (BAB83088) Betula platyphylla 22
B-FHZE (bAS) EtAS (BAE43642) Euphorbia tirucalli 23
B-EHZE (bAS) GgbAS1 (BAA89815) Glycyrrhiza glabra 24
B-FHZE (bAS) MtAMY 1/bAS1 (CAD23247/AA033578) Medicago truncatula 25
B-FHHE (bAS) PNY1 (BAA33461) PNY2 (BAA33722) Panax ginseng 26
B-FMZE (bAS) PSY (BAA97558) Pisum sativum 27
B-E 2 (bAS) BgbAS (BAF80443) Bruguiera gymnorrhiza 28
B-FHZE (bAS) cOSC1 (BAE53429) Lotus japonicus 29
B-EHE (bAS) NsbAS1 (ACH88048) Nigella sativa 30
B-FMZE (bAS) SITTS1 (ADUS52574) Solanum lycopersicum 31
B-E# 2 (bAS) SvBS (ABK76265) Saponaria vaccaria 32
P S EE (LUP) BPW (BAB83087) Betula platyphylla 22
P S 1E (LUP) GgLUS1 (BAD08587) Glycyrrhiza glabra 33
P EEE (LUP) OEW (BAA86930) Olea europaea 34
PR EEE (LUP) TRW (BAA86932) Taraxacum officinale 34
P S (LUP) BgLUS (BAF80444) Bruguiera gymnorrhiza 28
PIEEEE (LUP) cOSC3 (BAE53430) Lotus japonicus 29
P S (LUP) RcLUS (ABB76766) Ricinus communis 35
P S EE (LUP) WsLS (AGA17939) Withania somnifera 36
B TIREE (CS) CPQ (BAD34645) Cucurbita pepo 37
B ZIAEE (CS) CDS1 (AJR21209) CDS2 (AJR21210) Citrullus colocynthis 38
B IREE (CS) Bi (NP_001292630) Cucumis sativus 39
B ZIAEE (CS) SgCS (AEM42982) Siraitia grosvenorii 40-41
dammarenediol (DDS) CaDDS (DI188088) Centella asiatica 42
dammarenediol (DDS) DDS (ACZ71036/ BAF33291) Panax ginseng 43
dammarenediol (DDS) PgDS (AGI15962) Panax quinquefolius 44
dammarenediol (DDS) PnDS (AGI19258) Panax notoginseng 45
lanosterol (LAS) At3g45130/LSS1 (NP_190099) Arabidopsis thaliana 46
marneral (MRN) AtMS (AED94834) Arabidopsis thaliana 47
thalianol (THAS) AtTS1 (AED95610) Arabidopsis thaliana 47
cycloartenol (CAS) CAS1 (AAG44096) Abies magnifica 48
cycloartenol (CAS) CPX (BAD34644) Cucurbita pepo 37
cycloartenol (CAS) GgCAS1 (BAA76902) Glycyrrhiza glabra 49
cycloartenol (CAS) LcCAS1 (BAABS5266) Luffa cylindrica 50
cycloartenol (CAS) PNX (BAA33460) Panax ginseng 26
cycloartenol (CAS) CASPEA (BAA23533) Pisum sativum 51
cycloartenol (CAS) AsCS1 (CAC84559) Avena strigosa 21
cycloartenol (CAS) CaCYS (AAS01524) Centella asiatica 42
cycloartenol (CAS) KcCAS (BAF73930) Kandelia candel 52
cycloartenol (CAS) cOSCS5 (BAES3431) Lotus japonicus 29
cycloartenol (CAS) RcCAS (ABB76767) Ricinus communis 35
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Table 2 Study on synthetic biology of triterpenoids
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