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Abstract

The effects of branched chain amino acids and metabolites in growth media on the biosynthesis of Serratia marcescens thre-
onine dehydratase activity were examined. The enzyme activity was decreased above 60% by leucine among the range from 1
to 20 mM, and the enzyme activity was decreased approximately 20% by a low concentration of valine (1 to 4 mM), but not af-
fected at high concentration (20 mM). However, the enzyme activity was increased approximately 100 to 140% by a low con-
centration of isoleucine (1 to 4 mM ), but decreased approximately 25 to 80% at high concentration (15 to 30 mM). The enzyme
activity was decreased by 5 and 58% by the simultaneous addition of all three branched chain amino acids at 2 and 10 mM con-
centration, respectively, but increased by 75 and 50% by the combination addition of isoleucine plus valine and isoleucine plus
leucine at 2 mM, respectively, cAMP was decreased the enzyme activity approximately 10 to 40% by a low concentration (1 to
2 mM), but increased by 80% at high concentration (10 mM). These data suggest that S. marcescens threonine dehydratase
should be muitivalently repressed by branched chain amino acids, but positively regulated by a low isoleucine concentration
and may play a regulatory role in an isoleucine biosynthetic pathway unlke the E. coli K-12 enzyme.
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Potassium phosphate, dithiothreitol (DTT),

ethylenediamine tetraacetate (EDTA), pyridox-
al-5-phosphate (PLP), threonine, serine, isoleuc-

ine, valine, leucine, histidine, methionine, argi-
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nine, isoleucine hydroxamate, a-ketobutvrate,
pyruvate, imidazole, homoserine, a-ketoglutarate,
-aminobutyrate, glyoxylate, AMP, indole acetate
(IAA), bovine serum albumin (BSA), isoprop-
ylthiogalactoside (IPTG), trichloroacetate (TC-
A), cAMP %<& SigmaAl A& AFE-SI 1 2,4-di-
nitrophenylhydrazine (DNPH) %-& HayashiAl A
E4& ALgsiicl. BHIE Difcorl, 718} Aok 43
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3. Serratia marcescens ATCC 254192] 2k
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mM MgSO, - 7H,09] i},
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o] &AL, B, A 5] RARES 7R opv| At
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o] A ZARE A7) 0] 2FAE 1~4mMollA
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At} (Fig. 1). 3, o]42F419) AAA AejjA| 2 L=
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A A7MRE A olaFA = thE2A 1~10mMolAM
o WA S 60% o4 AAMNALL, 20mMellA e
Hdo gAdo] ] Al (Fig. 2). @& 54
o HBAHE 1~4mMalA 20% HE, 8§~10mMeiiA
10% A= Z2A17H o0 20mM o] Ao A G4 v)g
Ae oz gBAH Y (Fig. 3). 398, A2 4
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Table 1. The effects of various amino acids in
growth media on the specific activity of S. marces-
cens threonine dehydratase (TD)

Addition to

Specific activity Relative

minimal medium of TD activity
(10 mM) (units /mg) (%)
None 0.050+0.004 100
Isoleucine 0.040+0.002 80
Valine 0.04510.004 90
Leucine 0.015+0.001 30
Threonine 0.020+0.002 40
Serine 0.040+0.003 80
Histidine 0.030+0.002 60
Methionine 0.030£0.002 60
Arginine 0.040+0.003 80

a: The concentration of each amino acid added to the
medium was 10mM, b: Values are mean range of vari-
ation for three experiments, ¢: Experiments were car-
ried out in modified Davis-Mingioli medium supple-
mented with each of amino acids.
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Fig. 1. Effect of varying concentrations of iso-
leucine in growth media on the specific activity of
S. marcescens threonine dehydratase. a: Cells
were grown aerobically for 9h at 37C in modified
Davis-Mingioli medium, Crude extracts for enzyme
assay were prepared by sonication of the harvested
cells as described in Materials and Methods, b: Ac-
tivities were expressed relative to the specific ac-
tivities in the absence of isoleucine, ¢: Values are
mean range of variation for three experiments.
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Fig. 2. Effect of varying concentrations of iso-
leucine hydroxamate in growth media on the spec-
ific activity of S. marcescens threonine dehydrat-
ase. a: Activities were expressed relative to the
specific activities in the absence of isoleucine
hydroxamate, b: Values are mean range of variation
for three experiments.
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Fig. 3. Effect of varying concentrations of val-
ine in growth media on the specific activity of S.
marcescens threonine dehydratase. a: Activities
were expressed relative to the specific activities in
the absence of valine, b: Values are mean range of
variation for three experiments.

120
100
g
}; 80
z
g 60
Y
2
S
& 401
ol I v
-1 .
20
0 - v T T
0 4 8 12 16 20

Leucine (mM)

Fig. 4. Effect of varying concentrations of leu-
cine in growth media on the specific activity of S.
marcescens threonine dehydratase. a: Activities
were expressed relative to the specific activities in
the absence of leucine, b: Values are mean range of
variation for three experiments,

A 24, A olriealg 242 2mMY FA] H7t
e A 37, 25%H ZAAAT (Table 2). 4 ©]
AT A, w3} 22, )& 24 agn
Al opr it 242} 10mMA FA] A0S Bee &
&9 ¥IBAEE A2t 21, 29, 31, 58%4 HAAAT
(Table 2).
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Table 2. The effects of isoleucine, valine and
leucine on the specific activity of S. marcescens
threonine dehydratase when added together in
growth media

Addition to Specific activity Relative
minimal medium of TD activity
(mM) (units /mg) (%)
None 0.040+0.004 100
le(2)+Val(2) 0.070+0.006 175
Val(2)+Leu(2) 0.025+0.002 63
le(2)+Leu(2) 0.0600.003 150
Ile( )+Val(2)+Leu(2) 0.030+0.002 75
None 0.048+0.003 100
Ile (10) +Val(10) 0.038+0.002 79
Val(10)+Leu(10) 0.034+0.002 71
Ile(10)+Leu(10) 0.033+£0.002 69
[le(10)+Val(10)+Leu(10)  0.020+0.001 42

a: The concentrations of each amino acid added to the
medium were 2 and 10 mM, b: Values are mean+range
of variation for three experiments, c: Experiments were
carried out in modified Davis-Mingioli medium supple-
mented with combination of branched chain amino acid-
s.

Feete Yapun fiel WBYS 75% Ui
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Table 3. The effects of several metabolites in

growth media on the specific activity of S. marces-

cens threonine dehydratase

Addition to Specific activity Relative
minimal medium of TD activity
(mM) (units /mg) (%)
None 0.040+0.004 100
Imidazole (1) 0.02020.002 50
Homoserine (1) 0.030£0.001 75
a-Ketoglutarate (1) 0.030£0.002 75
a-Ketobutyrate (1) 0.030£0.003 75
a-Aminobutyrate (2) 0.020+0.002 50
Pyruvate (1) 0.020£0.001 50
Glyoxylate (2) 0.010£0.001 25
AMP (2) 0.020+0.001 50
cAMP (2) 0.036 +0.002 90
IPTG (2)

O 030%0.002 75

a: The concentrations of each amino acid added to the
medium was 1 or 2 mM, b: Values are mean +range of
variation for three experiments, ¢: Experiments were
carried out in modified Davis-Mingioli medium supple-
mented with each of metabolites.
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Fig. 5. Effect of varying concentrations of IAA
in growth media on the specific activity of S.mar-
cescens threonine dehydratase. a: Activities were
expressed relative to the specific activities in the
absence of IAA. b: Values are mean range of vari-
ation for three experiments.
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Fig. 6. Effect of varying concentrations of
cAMP in growth media on the specific activity of
S. marcescens threonine dehydratase. a: Activities
were expressed relative to the specific activities in
the absence of cAMP. b: Values are mean range of
variation for three experiments,
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