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ABSTRACT

In order to compare the metabolic activities of methanol utilizing bacteria, Pseudomonas sp.
grown in different carbon sources, changes in respiratory activities, principal enzyme activities
for the energy metabolism, and the macromolecular compositions of the cells grown on met-
hanol or glucose were measured.

1. The respiratory activity of cells grown on methanol was higher than that of cells grown
on glucose, while glucose exhibited the highest O,-consumption rate among the different res-
piratory substrates.

2. The activity of hydroxy pyruvate reductase which participates in serine pathway was high
in the cells grown on methanol, while no activity was found in the cells grown on glucose.
3. The activity of alcohol oxidase in the cells grown on glucose were a little higher in those
grown on methanol. However, activities of NAD-linked alcohol dehydrogenase, formaldehyde
dehydrogenase and formate dehydrogenase were slightly lower in the cells grown on glucose

than on methanol.

4. For succinic dehydrogenase and malic dehydrogenase which take part in TCA cycle, the
specific activities were higher in the cells grown on methanol than in those grown on glucose.
No activity of glucose-6-phosphate dehydrogenase, which participates in pentose monophos-
phate 'shunt, was detectable in the cells grown on either carbon sources.

5. Protein contents of the cells grown on methanol increased relatively compared with those
of the cells grown on glucose. However, there are no changes in the contents of carbohy-

drate and nucleic acid.
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Table 2. Hydroxy pyruvate reductase activity in extracts of Psewdemonas sp. 161 cell grown on

methanol or glucose as sole carbon source.

Sample Total protein Total activity Specific activity
(mg/ml) (Unit) (U/mg of protein)
Methanol-sup. 1. 07 2.70 2.52
Methanol-pellet 0.15 0.75 5. 00
Glucose-sup. 0.61 *ND ND
Glucose-pellet 0. 69 ND ND

*ND: No detectable activity was observed.
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Table 3. Alcohol oxidase and Glucose-6-phosphate dehydrogenase activities in extracts of Pseudomonas

sp. 161 cell grown on methanol or glucose as sole carbon source.

. Glucose-6-p
Sample g:gt?;in . .Alcohol oxidase dehydrogenase
(mg/ml) Total activity Sp. activity Total activity
(Unit) (U/mg protein) (Unit)
Methanol-sup. 0.83 5.00 6.02 *ND
Methanol-pellet 0.44 2.00 4.55 ND
Glucose-sup. 0.83 8.00 9.64 ND
Glucose-pellet 0.58 4.00 6.90 ND

*ND: No detectable activity was observed.
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Table 4. Specific activities of NAD-linked alcohol dehydrogenase, Formaldehyde dehydrogenase and

Formate dehydrogenase in cell extracts of Pseudomonas sp. 161 grown on methanol or glu-

cose as sole carbon source.

*Specific activity of

Sample Total NAD-linked Formaldehyde Formate
protein alcohol dehydrogenase dehydrogenase
(mg/ml) dehydrogenase
Methanol-sup. 0.83 18.07 4.82 9.64
Methanol-pellet 0.44 12.50 2.27 3.98
Glucose-sup. 0.83 15. 06 3.31 6.02
Glucose-pellet 0.58 7.76 3.45 3.88

*The specific activity was defined as A340/min/mg protein.

Table 5. Succinic dehydrogenase and Malic dehydrogenase activities in extracts of Pseudomonas sp. 161

cells grown on methanol or glucose as sole carbon source.

Succinic Malic
dehydrogenase dehydrogenase
Sample Total Total Specific Total Specific
protein activity activity activity activity
(mg/ml) (Unit) (U/mg protein) (Unit) (U/mg protein)
Methanol-sup. 0.83 0.30 18.22 4.00 4.82
Methanol-pellet 0.44 0.11 12. 27 3.00 6. 82
Glucose-sup. 0.83 0.11 6.51 1.00 1.20
Glucose-pellet 0.58 0.15 13.04 1. 00 1.72
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Table 6. Comparison of the different enzymes in extracts of Pseudomonas sp. 161 cells grown on meth-

anol or glucose as sole carbon source.

Methanol Glucose
Enzyme e e
Sup. peHet sup. pellet
Hydroxy pyruvate reductase *i *— -
Alcohol oxidase -+ } a
NAD-linked alcohol dehydrogenase 4 + B R

-
I

4.‘1<
1

-

Formaldehyde dehydrogenase
Formate dehydrogenase 5 . T -+

Glucose-6-phosphate dehydrogenase -

Succinic dehydrogenase <+ + + A
Malic dehydrogena%e 4 - 4 4
o Posmve —: Negative
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o o
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Table 8 Amounts of Ninhydrin reactive substances in each fraction of Pseudomonas sp. 161 cells grown

on methanol or glucose for 3 days.

Carbon Source

I'raction B Methano] Glucose
?Eai #M N '“’:M/,;;g E?y Wt Tomf}ia sM/mg dry wt
PLA snluble 39960. 00 177. 60 31000. 62 123.02
Alkali-labile protein 84525. 00 375. 67 77618. 00 308. 00
Alkali-stable protein 54810. 00 243. 60 21369. 60 84. 80

Total protein 619. 27 392. 80
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Table 9. Amounts of Anthrone reactive substances in each fraction of Pseudomonas sp. 161 cells grown

on methanol or glucose for 3 days.

Carbon Source

Fraction Methanol Glucose
Total M #M/mg dry wt Total M +M/mg dry wt
PCA soluble 4082. 75 42.35 3966. 10 55.08
Ethanol: Ether 2720. 64 28. 34 1204. 20 16. 72
Alkali-insoluble 7493. 34 78.06 4247.62 58.99
Total carbohydrate 148.93 130. 79
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cells grown on methanol or glucose for
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