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Abstract — The effects of amino acids in growth media on the biosynthesis of Serratia marcescens
biodegradative threonine dehydratase activity were examined. The enzyme activity was decreased
by 44 and 34% by 10 mM isoleucine and valine, respectively, whereas it was increased approxima-
tely by 20% by 10 mM threonine. Among several metabolites tested, pyruvate increased the enzyme
activity by 60% at 5 mM, but decreased the enzyme activity approximately by 20 to 70% above
20 mM. The enzyme activity was increased by 64% by 5 mM glyoxylate, whereas it decreased
the enzyme activity approximately by 40 to 70% above 20 mM glyoxylate. The thiamine, monopyr-
role derivative, also increased the enzyme activity by 84% at 50 ug/mi, but did not affected the
enzyme activity above 300 pg/mi. cAMP increased the enzyme activity by 58% at 0.5 mM, but
decreased the enzyme activity by 15% at 2 mM. These data suggested that the biosynthesis of
Serratia marcescens biodegradative threonine dehydratase is regulated by concentrations of pyru-

vate, glyoxylate and cAMP.
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Table 1. The effects of various amino acids in growth
media on the specific activity of biodegradative threo-
nine dehydratase.

Experiments were carried out in modified Davis-Mi-
ngioli medium supplemented with each of amino acids.

Addition to Specific activity  Relative
minimal medium of threonine activity
(mM) dehydratase (%)
(units/mg) X 10
None 2.6+ 0.3 100
Isoleucine(10) 1.52 0.1 56
Valine(10) 1.7+ 0.2 66
Leucine(1() 24+04 94
Threonine(10) 3.0£0.3 118
Serine(10) 2.1+0.3 82
Lysine(10) 2704 105
Aspartic acid(10) 24+ 03 92
Methionine(10) 2.5t 0.2 95
Histidine(10) 2.2+ 0.3 83
Arginine(10) 1.6+ 0.1 92
Proline(10) 22+02 83

The concentration of each amino acid added to the
medium was 10 mM. Values are meant range of vana-
tion for three experiments.
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dative threonine dehydratase 2 3HAI(11, 12)-2 ulj <
vl X]ol| 4 glycerola BlA:H o2 AMS-3}3I 3L 60 WA
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t} fae] v¥HEE ZHAaA|Zd Serine?] oA}
-3 3o valine AWHTAAL HYAH| Q] pyruvates}
glyoxylates tj 7Yl ate v|dMde & 217} 17,
21% 4 £7}A17) 9k, histidine2] A4l imida-
zole, methionine®} #A-A2l homoserine, threo-
nine?] Al 3] &3] isoleucine A §Ae] A+
A2l a-ketobutyrate, a-ketobutyrate FXH<l a-
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Table 2. The effects of several metabolites in growth
media on the specific activity of biodegradative threo-
nine dehydratase.

Experiments were carried out in modified Davis-Mi-
ngioli medium supplemented with each metabolite.

Addition to Specific activity  Relative
minimal medium of threonine activity
(mM) dehydratase (%)
(units/mg) X 10~
None 26+ 0.3 160
Imidazole(2) 22+0.2 83
Homoserine(2) 2.1+ 0.3 82
a-Ketoglutarate(2) 1.8+ 03 69
a-Ketobutyrate(2) 231+ 0.3 89
a-Aminobutyrate(2) 201 0.2 76
a-Hydroxybutyrate(2) 21+0.2 81
Pyruvate(2) 3.0+ 0.3 117
Glyoxylate(2) 3.1+ 0.2 121
AMP(2) 21+ 0.1 79
cAMP(2) 22+ 0.2 85
Citrate(2) 28103 109
Succinate{2) 2.3+ 0.2 89
Fumarate(2) 2.7t 0.3 102

The concentration of each metabolite added to the me-
dium was 2 mM. Values are mean® range of variation
for three experiments.
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mM proline, 1.5 mM phenylalanine, 0.15 mM cys-
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leucine®| g ti12).
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Fig. 1. Effect of varying concentrations of pyruvate in
growth media on the specific activity of biodegradative
threonine dehydratase.

Cells were grown anaerobically for 18 h at 37C in
modified Davis-Mingiolh medium (13). Crude extracts
for enzyme assay were prepared by sonication of the
harvested cells as described in Materials and Methods.
Activities were expressed relative to the specific activi-

ties in the absence of pyruvate. Values are mean range
of variation for three experiments.
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Fig. 2. Effect of varying concentrations of glyoxylate

in growth media on the specific activity of biodegrada-

tive threonine dehydratase.

Activities were expressed relative to the specific acttvi-

ties in the absence of glyoxylate. Values are mean ra-
nge of variation for three experiments.
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Fig. 3. Effect of varying concentrations of thiamine in
growth media on the specific activity of biodegradative
threonine dehydratase.

Activities were expressed relative to the specific activi-
ties in the absence of thiamine. Values are mean range
of variation for three experiments.

+ AT 5mMe| FxddA Eie uFAUCE iz
TE} 60% F7HAZ v, 20 mM o)Ak Exo
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H7HS 4t 5mMe] Fxold & v E
2Bl 64% F7HAIZ) dbg, 20mM o)Ake) &
TolAw v EAEE 40 WA 70% HE FFaAHch
(Fig. 2). &, glyoxylate®] -5Xx<2} prodigiosin®] A3
e AE AR IAE B F¢=d(Choi®t Kim,
unpublished data), prodigiosin®] A3} S marces-
cens B4 A BAE A7) 98l tripy-
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Fig. 4. Effect of varying concentrations of cAMP in
growth media on the specific activity of biodegradative
threonine dehydratase.

Activities were expressed relative to the specific activi-
ties in the absence of cAMP. Values are mean range
of variation for three experiments.
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54 AFYES Z7)1A]7]= metaboliteE8] A X
FTEE WHEHAIFIE AR Azt g8, A enteric
bacteriaell 4] cAMP7} biodegradative threonine deh-
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sled, E. coli K-122} S. typhimurium 2] 713 <] i
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marcescens = 22| E. coli K-129} S. iyphimu-
riumv AE FARE S ¥ FgiciTable 3).
o] bt gre Hu=-& L3t ¥ Serratia marce-
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Table 3. The effects of cAMP in growth media on the
specific activity of threonine dehydratases from three
enteric bacteria.

Experiments were carried out in modified Davis-Mi-
ngioli medium supplemented with cAMP.

Addition to Relative activity (%)

mimmal _
medium S. E. coli S.
(mM) MaArcescens K-12 typhimurium
None 100 100 100
0.1 117 122 108
0.5 158 141 132
1 130 152 142

E. coli K-12 and S typhimurium cells were grown
anaerobically for 18 h at 37C in modified Davis-Mini-
gioll medwum. Crude extracts for enzyme assay were
prepared by sonication of the harvested cells as descri-
bed in Materials and Methods. Activities were expres-
sed relative to the specific activities in the absence
of cAMP.
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cAMP+= B28] ¥|8AdEE 05 mMel & 58% F7}
A7 W, 2 mMell A= BIgA T & 15% gt
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