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Effects of exogenous polyamines on the growth and flavonoid synthesis of
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Abstract: [Objective] The objective is to explore the regulatory effects of polyamines (PAs) on the growth
and flavonoid (Fla) metabolism in Ginkgo biloba suspension cells, so as to provide theoretical and technical
support for constructing and optimizing the genetic transformation system of G. biloba, enzyme activity chassis
control, and the large-scale biosynthesis of useful drugs. [Method] Using suspension cells of G. biloba as the
material, different concentrations (0.5,1.0, 3.0 mmol-L™") of putrescine (Put), spermidine (Spd), and spermine

(Spm) were added into the suspension cell culture medium (CCM), labeled as Put 0.5, Put 1.0, Put 3.0, Spm 0.5,
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Spm 1.0, Spm 3.0, Spd 0.5, Spd 1.0, and Spd 3.0 respectively. A treatment without polyamine addition
(0 mmol-L™" ) was served as the control. After 7 days of cultivation, the effects of PAs on pH and electrical
conductivity (EC) of CCM, the contents of photosynthetic pigments, total Fla, total terpenoid lactones (Lac),
and the activity of key Fla biosynthesis enzymes were investigated. [Result] The higher the concentration of
PAs was, the higher EC and pH were in CCM. Low concentration of Put treatment (0.5—1.0) was beneficial to
the growth of cell clusters, resulting in a yellow-green color of the cells and an increase in the contents of total
chlorophyll (Chlt) and carotenoids (Car), Fla and Lac, compared with the control. For example, Fla and Lac
contents under Put 0.5 treatment increased by 65.1% and 38.5%, respectively, compared with the control group
(P<<0.05). The cells treated with Spm 0.5—1.0 and Spd 0.5 turned yellowish brown, and the accumulation of
Car, Fla and Lac in suspension cells significantly increased. For example, the content of Fla treated with Spm
1.0, Lac treated with Spm 0.5 and Spd 0.5 increased by 27.4%, 27.1%, and 20.1%, respectively, compared with
the control (P<<0.05). The effects of 3 PAs treatments on the activity of key enzymes involved in Fla synthesis
in suspension cells also showed concentration effects. The activities of 4-coumaric acid coenzyme A ligase
(4CL) treated with Put 1.0, phenylalanine ammonia-lyase treated with Spm 1.0, and chalcone synthase treated
with Spd 1.0 showed the highest increase compared with the control, reaching 36.8%, 21.5%, and 61.9%,
respectively (P<<0.05). The activity of cinnamoyl coenzyme A reductase treated with Put 0.5, Spm 1.0, and Spd
0.5 increased by about 2.0 times compared with the control. The cinnamaldehyde dehydrogenase (CAD) treated
with Put 0.5, and the dihydroflavonol reductase treated with Put 0.5 and Spm 1.0 increased by 52.6%, 123.2%
or 105.2%, respectively, compared with the control (P<<0.05). [Conclusion] The optimal treatments for
suspension cell growth and the accumulation of Fla and Lac are Put 0.5-1.0 and Spm 1.0. Polyamines,
especially Put, can promote the biosynthesis of Fla, but Spd 3.0 and Spm 3.0 treatments are detrimental to cell
growth, Fla and Lac accumulation. [Ch, 6 fig. 42 ref.]
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Figure 1 Appearance changes of G. biloba suspension cells under Figure 2 Changes of drought weight ratio of G. biloba suspension cells

treated with different concentration polyamines under treated with different concentration polyamines
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Figure 3 Changes of cell conductivity and pH of G. biloba suspension cell culture medium under polyamine treatment
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Figure 6 Total flavonoid and terpene lactone contents in polyamine-treated G. biloba suspension cells
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