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Table. 1 Effect of culture condition
on the accumulatdon of products
with Escherichia coli 32.

Medium " Product (mg/mi)
Valine Glutamate Acetoin
Glucose-bouillon  Trace 0 0
Yeast extract 3.8 5.0 1.4

Cells were grown aerobically on yeast extract or
glucose bouillon medium for 48h at 30°C.

The supernatants obtained by a centrifugation were
used to determination of products.
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Fig. 1 Growth of Escherichia coli 32 in various
media.

After preculture on glucose (1%)-bouillon medium
for one day, cells were washed with sterilized water at
twice and cells were inoculated into minimum
medium (glucose 7%, NH4Cl 1.8%, MgSO4 0.035%,
KoHPO4 0.2%, CaCO3 3%, pH 7.2), yeast extract
medium (minimum medium plus 0.05% of yeast ex-
tract) and glucose-bouillon medium (meat extract 1%,
peptone 1% NaCl 0.5%, glucose 3%).
The cell growth was measured by the photometrical
method at 660nm. )

— A— minimum medium (M-medium)

— @ — yeast extract medium (Y-medium)

— O — glucose-bouillon medium (B-medium)
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Fig. 2 Optimum pH of acetohydroxy acid syn-
thetase of Escherichia coli 32.

Cells were grown on glucose-bouillon medium (B-cell)

and yeast extract medium (Y-cell). Cells were

harvested at max growth and enzymes were prepared

from B-cell and Y-cell.

The reaction mixture contained 40 x moles of sodium

pyruvate, 80 ug of thiaminepyrophosphate, 10u

moles of MgClp, 200 umoles of phosphate buffer

(pH6, 7) or of Tris HCI buffer (pHS, 9).

After incubation at 37°C for 15 min, the reaction was

stopped by adding 12N H2S04. Formed acetolactate

was converted to acetoin.

Acetoin was measured by the method of Westerfeld.
— @ —; Y-cell, — O —; B-cell.

Table. 2 Inhibition of acetohydroxy acid synthetase
by isoleucine, leucine and valine.

Amino acid Activity Inhibition rate
(1><1O'3M) (umol/mg prot./h) (%)
None 1.32 0
Valine (V) 0.20 85
Isoleucine (IL) 0.59 55
Leucine (L) 0.86 35
V+L+IL 0.26 80

The enzyme was prepared from cell grown on yeast
extract medium (Y-cell).
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Fig. 3 Double reciprocal plot of acetohydroxy acid
synthetase for pyruvate.

The enzyme was prepared from Y-cell.
— O —; presence of valine (1 x10—3M).
— ® —: absence of valine.
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Table. 3 Effect of growth condition on the formation
of acetohydroxy acid synthetase.
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Table. 4 Repression of acetohydroxy acid synthetase
by isoleucine, leucine and valine.

Medium Carbon Activity
source®  (umol/mg prot./h)
Bouillon glucose** 0.18
Yeast extract glucose 1.10
Yeast extract
+ valine*** glucose 0.64
Yeast extract glycerol 2.10

*7%, **30p *#%3 X10—3M,
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Added to medium  Specific activity =~ repression
(3%x1073M) (umol/mg prot./h) rate (%)
None 1.12 0
Valine (V) 0.48 57
Isoleucine (IL) 0.56 50
Leucine (L) 0.89 42
Threonine (TH) 0.78 30
V+IL+TH 0.43 62
V+L+TH 0.49 56
V+IL+L 0.44 61
IL+L+TH 0.78 31
V+IL+L+TH 0.42 63

Cells were grown on Y-medium containing different
amino acids. Enzymes were prepared from cells grown
on various media.
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Table. 5 Effect of valine analogue on the inhibition
of acetohydroxy acid synthetase by valine.

Analogue Activity
(1x10—3M) (zmol/mg prot./h)
presence of absence of

valine* valine
None 0.25 142
N-valine 0.21 1.04
D-valine 0.22 1.21
DL-N-leucine 0.19 1.17
a -ketoisovalerate 0.17 0.92
a-ketobutyrate 0.29 1.86
DL-q-actobutyrate 0.20 0.91

The enzyme was prepared from Y-cell. *1X 10—4M.
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Table. 6 Effect of buffer composition
on the sensitivity to valine of
acetohydroxy acid synthetase.

Buffer Activity Inhibition
(#mol/mg prot./h) rate (%)
presence absence
of valine* of valine
Phosphate 1.40 0.14 90
Phosphate-mannitol 1.28 0.18 86
Phosphate-bovine
serum albumin 1.32 0.14 89
Phosphate-mannitol-
bovine serum albumin  1-38 0.18 87
Phosphate-glycerol 1.40 0.20 86
Phosphate- 1-
Phosphateglycerol 4 59 0.26 80
Phosphate-glycerol-
bovine serum albumin  1-33 0.27 80
Phosphate-glycerol-
mannitol-bovine serum 1.10 0.13 80
albumin

The enzymatic activity was assayed by 0.2M potassium
phosphate buffer (pH 7.5). 25% of glycerol, 10% of
mannitol, and 1% of bovine serum albumin were added
to the buffer, respectively. *1x 1073M.
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Fig. 4 Effect of boiled cell-extract on the inhibition
of acetohydroxy acid synthetase by
endproducts.

The enzyme was prepared from Y-cell. The end-
product (ImM) and/or boiled cell-extract (0.8mg)

were added to reaction system. *E; Boiled cell extract.
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Regulation of Acetohydroxy Acid Synthetase in Escherichia coli 32,
Valine Producing Bacteria.

MINORU OKAWA and YOSHIHIRO ASADA

Large amounts of valine and acetion were accumulated in E. coli 32 grown on yeast extract
medium, although bouillon grown cells did not accumulate. Since acetohydroxy acid synthetase
(AHAS) played a important role in the valine biosynthesis of bacteria, the regulation of AHAS was
investigated.

AHAS of E.coli 32 has a pH optimum of 8.0 and was sensitive to endproduct inhibition by
valine. On the other hand, de-repression of AHASS was observed in valine producing cells, while AHASS
of bouillon grown cells was repressed. Furthermore, it was found that the inhibition of AHASS by
valine was released by the addition of a boiled cell extract obtained from valine producing cells to
reaction mixture.

From the results obtained, one might conclude that the mechanism of valine biosynthesis in
E. coli 32 was due to operation of de-repressed AHASS and to release from the valine inhibition of
AHASS by the boiled cell extract.

( Sci. Rep. Fac. Agr. Ibaraki Univ. No.27, 69~75, 1979)
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