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Abstract:  Perillyl alcohol, [4-isopropylene-1-cyclohexene] methanol, is a monocyclic monoterpene alcohol with special
odorous similar to that of linalool and terpineol. It has application potential in pharmaceutical, daily chemical and food
industries. In this study, one method for the synthesis of perillyl alcohol through the MVVA pathway was studied. First, the
MVA metabolic pathway originated from Enterococcus faecalis was constructed in Escherichia coli to synthesize limonene.
Limonene was further transformed to perillyl alcohol by the hydroxylation of cytochrome P450 alkane hydroxylase.
Furthermore, the shake flask fermentation condition of the engineered E. coli strain was optimized. The results showed that the
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engineered E. coli could produce about 50.12 mg/L perillyl alcohol through MVA pathway using glucose as raw material. In
this study, the method of the MVA pathway for perillyl alcohol synthesis was constructed successfully in engineered E. coli,
which provides both theoretical and technical support for terpenoids biosynthesis.
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Fig. 1 The mevalonate (MVA) pathway in Escherichia coli for the production of perillyl alcohol. Acety-CoA
acelytransferase (mvak), HMG-CoA synthase (mvaS), HMG-CoA reductase (mvakE) form Enterococcus faecalis;
Mevalonate kinase (MK), phosphomevalonate kinase (PMK) and diphosphomevalonate decarboxylase (PMD) form
Saccharomyces cerevisiae; Geranyl pyrophosphate synthase (GPPS) form Mentha spicata; Limonene synthase (LS)
form Abies grandis; Cytochrome P450 alkane hydroxylase (P450) form Mycobacterium sp..
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Table 1 Primers used in this study

Primers Primers sequence (5'-3')

mva-F_Nco [ -M CATGCCATGGAGGAGGTAAAAAA
CATGAAAACAGTAGTTATTA

mva-F_Nco [ CATGCCATGGGCAAAACAGTAGT
TATTATTGATGCAT

mva-R_Pst [ AACTGCAGTTAGTTTCGATAAGA
GCGAACGGTATTA

gpps-F_Pst 1 AACTGCAGTAATACGACTCACTAT
AGGGGAA

gpps-R_Hindll ~ CCCAAGCTTTTAGTTCTGACGGA
AAGCAAC

Is-F ATGGAGCGCCGCAGCGGTAATTA
CA

Is-R TTAGGCAAACGGTTCAAACAGTG
TG

p450-F ATGACCGAAATGACAGTGGCCGC
AA

p450-R TTAATGCTGGGCTGCCGGGGTGC
GC
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Fig. 2 Effect of different ODgy on perillyl alcohol
production.
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Fig. 3 Effect of IPTG concentration on perillyl alcohol
production.
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Fig. 5 Effect of pH on perillyl alcohol production.
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TR VB, WM TR AW TR MR E
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Fig. 7 The fermentation process of perillyl alcohol.
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