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Research progress of bacterial sesquiterpenoid biosynthesis
XUE Jiao ZHAO Ming-Xia LIWei DENG Zi-Xin ZHU Dong-Qing’

(Key Laboratory of Combinatorial Biosynthesis and Drug Discovery, Ministry of Education, School of Pharmaceutical
Sciences, Wuhan University, Wuhan, Hubei 430071, China)

Abstract: Terpenoids are a diverse group of natural products and play important roles in all living
organisms. Terpenoid biosynthesis has been extensively studied in plants and fungi. However, cloning
and engineering terpenoid pathways in these eukaryotic organisms remain challenging. Terpenoids are
also produced by numerous bacteria. The research progress in bacterial terpenoid synthesis for decades
made significant contributions to our understanding of terpenoid biosynthesis. Here we will focus on
bacterial sesquiterpenoids and briefly review their chemical structures, the mechanisms of farnesyl
diphosphate cyclization catalyzed by sesquiterpene cyclases, post modifications of sesquiterpenes by
enzymes especially oxidoreductases, metabolic regulations and unsolved problems in biosynthetic
pathways.
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| 2
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K
X +
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-
) |

10, cis-Humulyl
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6, cis-Allylic
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8, Cycloheptenyl
cation

1 E¥EiEIRMEEsE LR e B A MBI L YA 22
Figure 1  The mechanisms of farnesyl diphosphate
cyclization catalyzed by sesquiterpene cyclases

— A Uit B OB AE K 100 G ER 1 Bk 1E B T Hp TR] 4R
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cation (10), 4 FrE{REREA 1 A 0EE, R
AR L, IV, V Fl VI, J5SOF 58I HA B2 e
Bisabolane. Eijfiké Acorane. FIAKE Cedrane BIR
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3, —AEERA 1 3-AME TR AR L E A
BT R 13, 100 55— 450 5% 25 BB BB Hh ]
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13, Germacrene D 12, Germacradienol 14, Octalm

3 23, (-)-Germacradien-4-ol
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22, Selina-4,11-diene
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e
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\ _
% on
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2 ZRE 1 SRS FEFIELSIMLZEERHEN S RRE

Figure 2 Chemical structures or biosynthetic pathways of some sesquiterpenes by Mechanism I

T A RREAY SRR
HAb A A PIbA45H.

; B: Avermitilol, ViridiflorolfllGermacrene4: )& Wi&4%; C: Germacradien-4-ol4E#)& s s ; JRHR:

Note: A: Biosynthetic pathway of Geosmin; B: Biosynthetic pathways of Avermitilol, Viridiflorol and Germacrene; C: Biosynthetic pathway

of Germacradien-4-ol; Bottom: Other chemical structures.
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Figure 3 Chemical structures or biosynthetic pathways of
some sesquiterpenes by Mechanism I1

. A: Caryolan-1-ol #l o-Humulene 4= ¥ & W i& 72 ; B :
African-1-enefllAfrican-2-ene il i 4= 9 & i 42.

Note: A: Biosynthetic pathway of Caryolan-1-ol and a-Humulene;
B: Hypothetic biosynthetic pathway of African-1-ene and
African-2-ene.
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Figure 4 Biosynthetic pathways of pentalenolactone and cucumane skeleton by Mechanism I1
#: A: Pentalenolactone L) & ili%7E; B: Cucumane B U LY & BIETR.
Note: A: Biosynthetic pathway of pentalenolactone; B: Hypothetic biosynthetic pathway of cucumane skeleton.
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Figure S Chemical structures or biosynthetic pathways of
some sesquiterpenes by Mechanism I11
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Figure 6 Chemical structures or biosynthetic pathways of
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Figure 8 Chemical structures or biosynthetic pathways of
some sesquiterpenes with cadinane skeleton
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