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Operating conditions for the rapid mutation of the oleaginous
yeast by atmospheric and room temperature plasmas and the
characteristics of the mutants
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Abstract: To obtain oleaginous yeast mutants with improved lipid production and growth rates, an atmospheric and room
temperature plasma (ARTP) jet was used with a 96-well plate for high throughput screening. Mutants with changes in growth
rates and lipid contents were obtained. At a lethality rate of 99%, the positive mutation rate of the yeast cells was 27.2% evaluated
by the growth rates of the mutants and the comparison with the wild strain. The fermentation in a medium composed of yeast
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extract (10 g/L), peptone (10 g/L) and D-glucose (20 g/L) resulted in the lipid yield of the mutant (C4) with 4.07% (W/W) compared

with that of the wild strain (1.87%).
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Table 1 Operating conditions using ARTP
Parameters Operating condition

Power input (W) 115

Treatment distance (mm) 2
Gas flow rate (L/min) 10
Treatment time (s) 10, 30, 60, 120, 180, 210, 240

Sample amount 10 pL of culture broth with ODggp=1

_

10 pL culture broth
ODygy=1; 107 cells/mL
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Genome mutation
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methods to detect the growth
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Schematic diagram of the process of oleoginous yeast mutation by ARTP and the high throughput screening.
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Fig. 2 Variaton of the lethal rate of the oleoginous yeast with
the ARTP treatment time.
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Fig. 3 The relative growth rates and lipid concentrations of the 44 mutants and the original strain (incubation for 48 h). The dotted

line is for original strain, and solid line indicated the position where both relative growth rate and lipid concentration were 1.2 folds of

those of the original strain.
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Table 2 The Lipid concentration and contents of the mutants
at the forth and sixth subculture (incubation for 24 h)

4th subculture (24 h) 6th subculture (24 h)
Mutants Llpld

e =iy

Lipid contents Lipid Lipid contents

(g/L) (%, WIW) (g/L) (%, WIW)
c4 0.79 12.18 0.77 12.26
D4 0.87 15.02 0.90 15.05
F4 0.89 15.97 0.85 15.88
A7 0.66 13.19 0.65 13.22
A8 0.98 16.83 0.99 16.79
ES 1.16 18.25 1.14 18.11
HE B & BEY I
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Fig. 4 Cell growth curves of the six mutants and the original
strain.
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Fig. 5 Comparisons of the lipid contents of the high-yield of
lipid mutants and the original strain. The numbers in this figure
represent the lipid concentrations (g/L) of the corresponding
strains.
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