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Purification of Methioninase from Pseudomonas putida and Its Effect on the Uptake of 'C-Methionine
in Vivo. Byun, Sang Sung and Gwi Gun Park. Dept. of Food and Bioengineering, Kyungwon University,
Seoungnam 461-701, Korea — Purification of methioninase resulted in a yield of 69%, and SDS-PAGE analy-
sis of the purified product revealed a single band of approximately 43 kDa in molecular weight. in vitro exper-
iments with cancer cells incubated in methionine-free media demonstrated an increase in ''C-methionine
uptake to 25.8+1.1% at 6 hr, 31.8+0.8% at 24 hr, and 62.2+0.6% at 48hr, compared to controls. Treatment of
the cancer cells with purified methioninase showed no decrease in survival after a 2 hr incubation with 0.01 U/
ml, but survival of RR1022 cells decreased 30% after 24 to 48 hr incubation. SKOV-3 cells showed a 5% and
14% decrease in survival with 0.1 and 1 U/ml methioninase after 24 hr. After 48hr survival decreased 15% and
24% with 0.1 and 1 U/ml methioninase. Measurements of !'C-methionine uptake in RR1022 cells demon-
strated no change at 2 hr, but a 13.7+4.7% and 40.7+2.6% increase in uptake at 24 and 48 hr, respectively.
SKOV-3 cells also showed no change at 2 hr, but had a 17.7+7.2% and 38.9+4.9% increase in '' C-methionine
uptake after 24 hr and 48 hr treatment with methioninase, respectively. !!C-methionine PET imaging revealed
clear visualization of both the tumors and contralateral infectious lesions. Administration of IMET appeared to
result in a slight increase in tumor:nontumor contrast on 'C-methionine PET images. Injection of purified

methioninase also produced PET images where tumor uptake was higher than that of infectious lesions.
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Fig. 1. Chromatography of the methioninase from Pseudomonas
putida by DEAE-Toyopearl 650 M column chromatography.
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Fig. 2. Chromatography of the methioninase from Pseudomonas
putida by DEAE sephadex column chromatography.

(Fig. 1), 471 fractione R} potassium phosphate buffer=
FA] %%3lo] 22} DEAE Sephadex column chromato-
graphyS 4288 8191 o). DEAE-Sephadex A-500 413 150-
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Fig. 3. Analysis of the purified methioninase by SDS-PAGE.

Table 1. Purification of Methioninase from Pseudomonas putida

Total Total Specific .
. . L. . L yield
Purification step activity  protein  activity %)
(units)*  (mg) (units/mg)®
Crude enzyme 165.2  953.1 0.17 100
DEAE-Toyopearl 650M 925 191.77 0.48 78
DEAE-Sephadex A-50 72.3 4.54 15.92 69

a: One unit of enzyme is defined as the amount of enzyme that cata-
lyzes of 1 umol of o-ketobutyrate/min.
b: The specific activity is expressed as units/mg of protein.
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Fig. 4. Cells grown in normal RPMI1640 culture media and
methionine-free RPMI1640 media were compared for !C-
methionine uptake rates in RR1022.

C: normal RPMI1640, M: methionine-free RPMI1640, 6 hr: P<0.1,
24, 48 hr: P<0.01.
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Fig. 5. Cells grown in normal RPMI1640 culture media and
methionine-free RPMI1640 media were compared for 'C-
methionine uptake rates in SKOV-3.

C: normal RPMI1640, M: methionine-free RPMI1640, 6,24, 48 hr:
P<0.01.
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(Fig. 5).
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Fig. 6. Compared for survival rates using the trypan blue
method in RR1022.
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Fig. 7. Compared for survival rates using the trypan blue
method in SKOV-3.
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Fig. 8. The uptake rate of ''C-methionine after incubation with
methioninase was compared to that of control cells in RR1022.
C: Control, M: Methioninase, 6 hr: P<0.3, 24 hr: P<0.5, 48 hr: P<0.1.
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Fig. 9. The uptake rate of 'C-methionine after incubation with
methioninase was compared to that of control cells in SKOV-3.
C: Control, M: Methioninase, 2 hr: P<0.7, 24, 48 hr: P<0.03.
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