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@ Research Pursuits

@ Educational Pursuits

Anthocyanins and betacyanins, two types of red
pigment, never occur together in a plant. Although
anthocyanins are widely distributed as flower and
fruit pigments in higher plants, betacyanins have
replaced anthocyanins in the Caryophyllales. The
evolutionary gain and loss of the two pigments
remain a mystery, as do the molecular bases
underlying their mutual exclusion.

The accumulation of flavonols in the Caryophyllales

In 2006, I conducted six classes in undergraduate
and two classes graduate courses. The course
contents include both basic biology such as plant
physiology or plant biochemistry and applied biology
for instance metabolic engineering, GMO (gene
modified organisms). I have tried to make classroom
coursework easier to understand and get my
teaching across to all students attending. Four Ph.D.,
two master’s and two undergraduate students work

suggests that the step (s) of anthocyanin
biosynthesis from dihydroflavonols to anthocyanins
could be blocked in the Caryophyllales. Some
insights can be gained from DFR and ANS, which
are involved in the biosynthetic pathway from
dihydroflavonols to anthocyanins. The c¢DNAs
encoding DFR and ANS were isolated from the
Caryophyllales.  Recombinant DFRs  convert
dihydroflavonol to leucoanthocyanidin. The ability of
recombinant ANSs of the Caryophyllales is also
comparable to that of ANSs in
anthocyanin-producing plants. Overexpression of
Spinacia ANS complemented the ability of
anthocyanin synthesis in the Arabidopsis mutants.
These results revealed that the Caryophyllales
posses functional ANS.

The expression profiles showed that DFR and ANS
were not expressed in most tissues and organs expect
seed in S. oleracea. These results indicated that the
suppression or limited expression of the DFR and
ANS may cause the lack of anthocyanin in the
Caryophyllales.
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in lab under my supervision.
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