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Prenylated flavonoids have attracted much attention as a novel

type of nutraceuticals in late years. The main structural charac-

teristics and biological activities of prenylated flavonoids are

reviewed in this paper. Usually prenylated flavonoids have a

low abundance in nature and are complicated to be

chemically synthesized, which limits the applications in die-

tary supplements and medicines. Biotransformation is a prom-

ising alternative to solve this problem due to the advantages of

high specificity, easy manipulation and good productivity. The

key to this technique is to find an effective flavonoid prenyl-

transferase. Detailed information regarding biotransformation

and flavonoid prenyltransferase is reviewed in this paper.

Introduction
Prenylated flavonoids are a sub-class of flavonoids, which
combine a flavonoid skeleton with a lipophilic prenyl
side-chain. Flavonoids are quite abundant in nature, while
prenylated flavonoids are much less common. To date, pre-
nylated flavonoids have been identified in 37 of plant
genera. Prenylation usually renders flavonoids with
improved bioactivities. The mechanism of action is preny-
lation increases the lipophilicity of flavonoids, which re-
sults in a higher affinity to biological membranes and a
better interaction with target proteins (Xu et al., 2012). De-
pending on the length of prenyl side-chain and flavonoid
skeletons, prenylated flavonoids have diverse structures.
Flavonoids, including chalcones, flavones, flavanones and
flavonols, have been found to be prenylated in plant sec-
ondary metabolites.

In planta prenylated flavonoids are considered as phyto-
alexins (Botta, Vitali, Menendez, Misiti, & Monache,
2005), which play a key role in physiological processes
when defending against pathogenic microorganisms. As a
class of bioactive compounds, prenylated flavonoids
possess a wide variety of bioactivities, such as estrogenic
activity, antioxidant activity, immunomodulatory activity
and anticancer activity (Bruno Botta, Vitali et al., 2005;
Cerqueira et al., 2003). However, the natural abundance
of prenylated flavonoids is pretty low, which limits the
application of these bioactive compounds in pharmaceuti-
cals. In vitro synthesis is a good way to solve this problem,
and chemical synthesis is the first thought coming to a re-
searcher’s mind. However, in most cases chemical synthesis
is quite complicated, has low efficiency and is time-
consuming for synthesis of specific prenylated flavonoids.
Harsh synthesis conditions and occurrence of many byprod-
ucts make chemical synthesis difficult to be applied in large
scale production. The development of cost-effective
biotransformation techniques in recent years, which use fla-
vonoids prenyltransferase as a catalysis agent, makes* Corresponding author.
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specific synthesis of prenylated flavonoids possible. The
key is to find an efficient and stable flavonoid prenyltrans-
ferase. In this article, recent information regarding struc-
tural characteristics, in vitro bioactivities and synthesis of
prenylated flavonoids is reviewed.

Structural characteristics of prenylated flavonoids
Prenylation has been detected on most of flavonoids,

including chalcones, flavanones, flavones, flavonols and iso-
flavones (Barron & Ibrahim, 1996). Approximately 1000
prenylated flavonoids have been identified from plants. Ac-
cording to the number of prenylated flavonoids reported
before, prenylated flavonones is the most common sub-
class and prenylated flavanols is the rarest sub-class. In gen-
eral, C-prenylation on flavonoids is much more popular than
O-prenylation (Barron & Ibrahim, 1996), which is usually
synthesized by substitution of hydroxyl group on flavonoid
skeleton (Fig. 1). The first reported O-prenylated flavonoids
were 40,5-dihydroxy-7-isopentenyloxyflavanone and 5-
hydroxy-7-isopentenyloxyflavanone from Helichrysum
athrixiifolium (Bohlmann&G€oren, 1984).C-prenylation oc-
curs frequently on ring A at C-6/C-8 and ring B at C-30 and
C-50, which is usually ortho to a phenolic hydroxyl.C-preny-
lation at ring C is relatively rare in natural prenylated flavo-
noids. Fig. 2 shows the prenylation patterns at flavonoids
skeleton. Among numerous prenylation groups, 3,3-
dimethylallyl group is the most common pattern presented.
Geranyl and farnesyl flavonoids are also well known in nat-
ural prenylated flavonoids. Further oxidation, cyclization,
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Fig. 1. Flavonoid skeletons.

Fig. 2. Prenylation patterns occurred on flavonoids.
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