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Preparation and vitality detection of protoplast in Salvia
miltiorrhiza Bunge

Nan Zhu, Jun Liu, Xinyu Zhang, and Juan’e Dong

College of Life Sciences, Northwest Agricultural and Forestry University, Yangling 712100, Shaanxi, China

Abstract: We prepared protoplasts from Salvia miltiorrhiza Bunge suspension culture cells. Then, the protoplasts’
vitality and functions were tested by fluorescein diacetate staining method and Fluo-3/AM flourescent probe. The optimal
condition of protoplast isolation was Cellulase R-10 1.5%, Pectinase Y-23 0.3%, Macerozyme R-10 0.5%, 40 r/min 12 h,
600 r/min 5 min, and the protoplasts yield was 1.1x10° cells/g FW, the vitality was more than 95% by using fluorescein
diacetate staining method. It has been confirmed that calcium fluorescent probe Fluo-3/AM can be successfully loaded into

protoplasts.
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Fig. 1 The influence of enzymes on protoplast yield and vitality. (A) The influence of enzyme liquid combination
on protoplast yield. (B) Combination of enzyme liquid on fluoresce protoplast number. (C) The influence of liquid
combination on protoplast enzyme activity. Abscissa chart represents different enzyme liquid combination. C, P and
M given in abscissa of the chart means cellulase, pectinase and macerozyme respectively.
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Fig. 2 The influence of enzymatic hydrolysis time on protoplast yield and vitality. (A) The influence of enzymatic
hydrolysis time on protoplast yield. (B) Enzymatic hydrolysis time on fluoresce protoplast number. (C) The influence

of enzymatic hydrolysis time on protoplast enzyme activity.
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Fig. 3 The influence of mannitol concentrations on protoplast yield and vitality. (A) The influence of mannitol
concentrations on protoplast yield. (B) Mannitol concentration on fluoresce protoplast number. (C) The influence of
mannitol concentrations on protoplast enzyme activity.
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Fig. 4 The influence of centrifugal speeds on protoplast yield and vitality. (A) The influence of centrifugal speeds
on protoplast yield. (B) Centrifugal speeds on fluoresce protoplast number. (C) The influence of centrifugal speeds on
protoplast enzyme activity.
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Fig. 5 Protoplast dynamic detection. (A) Protoplasts in bright field. (B) Protoplasts after FDA staining in excitation
488 nm. (C) Protoplasts after FDA staining under fluorescence microscope in excitation 488 nm. (D) Protoplasts after
FDA staining under the laser confocal microscope in excitation 488 nm. (E) Protoplasts under the laser confocal
microscope in bright field.
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Fig. 6 The influence of salicylic acid on [Ca2+]Cyt fluorescence intensity of protoplasts which from salvia
miltiorrhiza suspension culture cells. (A) [CaH]Cyt fluorescence intensity curve after salicylic acid added. (B) [CaH]Cyt
fluorescence intensity curve after inhibitors added.
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Fig. 7 Salicylic acid induced [C212+]Cyt burst of protoplasts of Salvia miltiorrhiza suspension culture cells. (A) H,O
treatment. (B) Salicylic acid treatment. (C) Salicylic acid+2-APB treatment. (D) Salicylic acid+ LaCl; treatment;
(A—D): Fluo-3/AM, excitation 488 nm. (a—d) Bright field.
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