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Threonine Production by A Newly Isolated and Characterized
Methylotrophic Bacterium
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Abstract— The amino acid threonine was produced from glycine and ethanol in a reaction mixture
using resting cells of a newly isolated gram-negative methylotrophic bacterium, capable of growth
on methanol. The isolate could utilize C, compounds and a variety of multicarbon substrates as
sole carbon and energy source. To obtain cells of isolate with high threonine producing activity,
we investigated optimum cultural conditions. Optimal growth was at the initial concentration of
0.5%(v/v) methanol, at 30C and pH70. The growth was not affected by antibiotics inhibiting
cell wall synthesis, but was completely suppressed by those inhibiting protein synthesis. The opti-
mum reaction conditions from threonine production by resting cells of this strain were found.
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Fig. 1—Electron Micrograph of Methylobacterium sp.
Strain KJ 29. growing on methanol. The bar
equals 0.5 um.
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Fig. 2—Effect of glycine, alcohol, and celi concentration on production of threonine by resting cells of Methylobacte-

rium sp. Strain KJ 29,
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Table I—Taxonomical Properties of Methylobacterium
sp. Strain KJ29
Cultural characteristics
Agar colonies; pink to red, entire smooth
Liquefaction of gelatin: negative

Morphological characteristics

Shape and size of cell: rods(1.28~1.33X2.33~2.65 um)
Mobility: motile by means of peritrichous flagella
Gram strain: negative

Spores: not produced

Physiological characteristics

Oxidase test: negative

Catalse test: positive

Indole test: negative

Methyl-red test: negative

Voges-Prokauer test: negative

Hydroloysis of starch: negative

Urease test: negative

H.S Production: negative

KCN test: positive

Nitrate Reduction: negative

Glucose(Gas, Acid): positive

Maltose(Gas, Acid): positive

Sucrose(Gas, Acid): positive

Lactose(Gas, Acid): positive

Temperature for growth: 20 to 40C, optimum 30T
Carbon source for growth:
good growth on methanol, ethanol, sodium
glutamate,
glycerol, fructose, sucrose, sodium citrate and
sodium acetate;
moderate growth on glucose;
slow growth on n-butanol, and isopropyl alcohol;
poor growth on isoamylalcohol;
no growth on sodium formate, sorbitol and
formaldehyde
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Table IT1-Effect of Carbon Compounds on Growth and
Threonine Production of Methylobacterium
sp. Strain KJ 29

Carbon Cultivation Growth* Final Threonine
Compounds ~ time(day) pH (mg/ml)
Methanol 4 110 59 0.15
Ethanol 3 119 4.3 0
Acetate(Na) 2 0.84 7.7 0
Glucose 3 0.67 28 0
Sorbitol 15 0 — -
Citrate(Na) 2 0.96 2.1 0
Propanol 15 0 - -

*. OD at 600 nm of cultured broth, —: not determined
Cultivation was carried out in medium on a reciprocal
shaker. Carbon compounds were added at the concent-
ration of 0.5%. Resting cell reaction for threonine was
studied as described in the Materials and Methods.

Table III—Effect of Nitrogen Compounds on Growth
and Threonine Production of Methylobacte-
rium sp. Strain KJ 29

Cultivation , Final Threonine

Nitrogen

Compounds  Time(day) Growth pH  (mg/m))
NH,NO; 3 0.92 5.9 0.13
(NH,):S0, 3 0.97 59 0.12
NH,Cl 4 1.10 59 0
Urea 5 0.62 82 0
Beef-extract 1 0.70 75 0
Casamino acid 1 0.93 6.3 0
Corn steep 1 093 55 0
liquor

Yeast-extract 1 1.00 78 0
Bacto-peptone 1 0.82 6.3 0

*. OD at 600 nm of cultured broth. Cultivation was
carried out in medium on a reciprocal shaker. Nintogen
compounds were added at the concentration of 0.4%
Methanol was added as carbon source at the concent-
ration of 0.5%. Threonine production was measured
using resting cells as described in the Materials and
Methods.
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Fig. 3—Effect of initial pH on production of threonine
by resting cells of Methylobacterium sp. strain
KJ 29.
HEPES buffer(O—0), Tris-HC1 buffer(m—m),
Potassium phosphate buffer(a—2).
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Fig. 5—Time course of production of threonine by re-
sting cells of Methylobacterium sp. strain KJ
29.
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