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Isolation and characterization of temperature-sensitive
mutant of Saccharomycopsis lipolytica

Cho Seok Gum

Department of Food and Nutrition, An Yang Technical
College, An Yang, Kyeng Ki 171, Korea

Temperature-sensitive revertant could grow on acetic acid at 23°C but not at 33°C, MX9-11RXS,
isolated from mutant deficient in the activity of isocitrate lyase and its properties were investigated.
The activity of isocitrate lyase and specific rate of isocitrate lyase synthesis decreased according to in-
crease culture temperature from 23 to 33°C in acetic acid as carbon source. A rapid cessation of in-
crease enzyme activity observed when the temperature was shift up from 23 to 33°C but cell growth
was continued. On the other hand, the revertant also exhibited temperature-sensitive in 7-hexade-
cane medium as carbon source, and the amount of isocitric acid was nearly equal produced to that at
23°C when the temperature shift up from 23 to 33°C.
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Fig. 1. The induction of isocitrate lyase activity in
acetate minimal medium after ATCC 44601 cells was
grown in glucose minimal medium.

Crude enzyme was obtained by a French press at about
500 kg/cm2, and that was assayed by continuous
method. Symbols; -O-: enzyme activity, -®-: ODgg,
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Table 1. Properties of Jel mutant and Acu’® revertant.

Strain Specific activity® Grown® on acetate at

(phenotype) [socitrate Malate 23°C 28°C 33°C
lyase  synthase

ATCC 44601

, 192 21 o+ o+ o+
(wild type)
MX9-11(ch) 1.2 346 - - -
MX9-1IRX8 g 242+ 4l -
(Acu®)

(a) After growing cell in glucose minimal medium at
30°C, ATCC 44601 and MX9-11 were induced at 30°C
but MX9-11RX8 was induced at 23°C for 6 hr in acetate
minimal medium. Crude enzyme was obtained by a Fr-
ench press at about 500 kg/cm?,

(b) The growth test was done on acetate minimal me-
dium plates by spotting a washed cell suspension grown
in complate medium.
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Fig. 2. Isocitrate lyase synthesis of acetate-induced cell
for 6 hr at various temperature in ATCC 44601 (-0-) and
MX9-11RX8 (-e-) strains.

ICL activity was assayed by discontinuous method with
toluene-treated cells.

Specific activity (mU/mg dry cells)

Table 2. Specific rate of isocitrate lyase synthesis at
various temperature in MX9-11RXS strain.

Specific rate® of ICL synthesis

Induction (mU/mg/hr)
temp.@(°C) ATCC 44601 MX9-11RX8
23 5.26 8.20
25 6.20 2.75
27 7.12 0.95
29 7.26 0.50
31 8.57 0.31
33 7.30 0.18

(a) Cells were grown in glucose minima! medium at
30°C, then ATCC 44601 and MX9-11RX8 induced in
acetate minimal medium at 30°C and 23°C, respective-
ly.

(b) Specific rate of isocitrate lyase synthesis was
calculated using acetate induction cells from 0 time to 4
hr, ICL activity was assayed by discontinuous method
with toluene-treated cells.
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Fig. 3. Effect of temperature shift up on the isocitrate
lyase activity in acetate minimal medium grown cells.

Cell density (open symbol) was obtained by ODgg,. ICL
activity (closed symbol) was assayed at 23°C with
toluene-treated cells, and are shown relative activities as
100 when temperature were shift up at 8 hr. Activities of
ATCC 44601 (-0-, - @-) and MX9-11RX8 (-O-, -m-) at the
time were 132.7 mU/m! and 150 mU /ml, respectively.
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Fig. 4. Effect of temperature shift up on the acid pro-
duction and isocitrate lyase synthesis of MX9-11RX8
strain in n-hexadecane medium.

Half of a culture at 23°C (open symbol) shift up to 33°C
(closed symbol) at 60 hr, ICL activity was assayed by
discontinuous method with toluene-treated cells.
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