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Production of Threonine Using Methanol Dehydrogenase
and Serine Hydroxymethyltransferase in a New
Methylotrophic Bacterium KJ29
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P.O. Box 97 0Onyang 336-600, Korea

Abstract — The amino acid threonine was produced from glycine and ethanol in a reaction mixture
using cell free extract of the methylotrophic bacterium isolated from soil and identified as mellthyio-
bacterium sp. KJ29. Although the isolate could grow on carbon source other than methanol, only
the cell free extract from the cells grown on methanol produced threonine. Methanol dehydroge-
nase (MDH) activity was present only in the cells grown on methanol when compared to the
cells grown on heterotrophic substrates. MDH activity was the highest in the cells grown on
0.5% methanol, mid-exponential growth phase. Methanol dehydrogenase and serine hydroxymethyl-
transferase were responsible for the production of threonine from glycine and ethanol.
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Table 1. Effect of carbon compounds on growth, enz-
yme activities and threonine production of Methylobac-
terium sp. KJ29

Carbon Growth* MDH  SHMT Threonine
compounds (U/mg)y (U/mg) (mg/mi)
Methanol 1.10 299.5 7.6 0.18
Ethanol 1.19 { 4.8 0
Acetate(Na) 0.94 0 4.1 0
Glucose 0.67 0 5.9 0
Citrate(Na) 0.96 O 4.3 )
Propanol 0 - — —

* OD at 600nm of cultured broth

—: not determined

MDH: Methanol dehydrogenase activity

SHMT: Serine hydroxymethyltransferase activity
Carbon compounds were added at the concentration
of 0.5%.

Reaction for threonine production by cell free extract
was described in the Materials and Methods.
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Table 2. Effect of nitrogen compounds on growth, enz-
yme activities and threonine production of Methylobac-
terium sp. KJ29

[

MDH

Carbon Growth* SHMT Threonine
compounds (U/mg)y (U/mg)y (mg/mi)
NH,NO, (.92 412.2 11.5 0.17
(NH4).50, 0.97 o44.1 3.85 0.15
NH,(l 1.10 2995 7.6 0.18
Casamino acid 0.93 0 4.8

Beef-extract 0.70 0 5.2 0
Yeast-extract 1.0 0 5.7 0
Bacto-peptone 0.82 0 4.7 0

Descnptzons are same as Table 1 except that nitrogen
compounds were added at the concentration of 0.4%.

Table 3. Effect of initial concentration of methanol on
the growth, enzyme activities and threonine production
of Methylobacterium sp. KJ29

SHMT Threonine

MoOH Growth™ MDH
conc.(%, v/v) (U/mg) (U/mg) (mg/ml)
0.25 0.59 93.5 6.8 (L09
0.5 1.10 299.5 7.6 0.18
1.0 0.71 282.8 7.4 0.18

2.0 (.38 249.5b 8.1 0.15

Descriptions are same as Table 1.
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Fig. 1. Time course of production of threonine by cell
free extract of Methylobacterium sp. KJ29.
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Fig. 2. Profiles of growth, methanol dehydrogenase ac-

tivity and threonine production of Merhylobacterium sp.
KJ29.
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