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Abstract

The effects of amino acids and metabolites in growth media on the biosynthesis of prodigiosin from
Serratia marcescens ATCC 25419 were examined. The prodigiosin synthesis was decreased approximately
by 50 to 80% by several amino acids and metabolites tested. The prodigiosin synthesis was increased ap-
proximately by 20 to 40% by a low concentration of glyoxylate(1l to 3mM) and outstandingly increased
by 122% at 5mM concentration under anaerobic condition, However, the prodigiosin synthesis was dec-
reased approximately by 50 to 90% at a high concentration(20 to 30mM ) under anaerobic condition. The
prodigiosin was not synthesized by pyruvate and a-ketobutyrate under aerobic and anaerobic condition,
with addition to glyoxylate under aerobic condition, among the range from 0.5 to 30mM, while the cell
growth under anaerobic condition was decreased distinctly by a high concentration(20mM above) of
glyoxylate. These data suggest that the growth and prodigiosin of S. marcescens is positively regulated
by a low concentration of glyoxylate (1~5mM), but repressed by a high concentration of glyoxylate
(20mM above) unlike pyruvate and a-ketobutyrate,
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Table 1. The effects of various amino acids and
metabolites in growth media on the prodigiosin
synthesis in Serratia marcescens ATCC 25419.
Experiments were carried out in modified Davis-Min-
gioli medium supplemented with each of metabol-
ites.

Addition to minimal Prodigiosin Relative

medium (mM) (g /mg protein)  activity (%)
None 7.4+0.004 100
Proline (5) 3.4£0.004 47
Histidine (5) 1.6+0.002 22
Methionine (5) 3.4%0.002 - 47
Lysine (5) 3.60.003 49
Aspartate (5) 3.210.003 4
Glyoxylate (5) 16.2+0.002 222
Pyruvate (5) 2.9+0.002 40
a-Ketobutyrate (5) 2.6+0.001 36
a-Aminobutyrate (5) 1.540.001 21
a-Hydroxybutyrate (5) 2.0+0.001 27
a-Ketoglutarate (5) 1.5+0.003 21
Fumarate (5) 2.9%0.002 40
Thiamine (5) 2.1£0.003 27

The concentration of each metabolite added to the medium
was bmM,
Values are mean * range of variation for three experiments,
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Fig. 1. Effect of varying concentrations of
glyoxylate in growth media on the prodigiosin
synthesis. Cells were grown anaerobically for 12h at
30T in modified Davis-Mingioli medium, Values are
mean =+ range of variation for three experiments.

126(W /V) oPt2 0 28 715 A wjAlolA S
LA 2xd o}E prodigiosin AT HE AT =
A} A FoA 1~15mM7H2) = prodigiosin A3/3 7 A X
Q7o) BFH YL 53], 5mM 24| FxolA] prod-
igiosine] Hh= ZAFEATH(Fig. 2, A~G). 18,
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Fig. 2. Effect of varying concentrations of
glyoxylate in 1% (W/V) agarose media on the prod-
igiosin synthesis. The concentration of glyoxylate
added to the agarose medium : A; None, B: 1 mM,
C;:3mM, D; 5mM, E; 7mM, F: 10 mM, G: 15

mM, H: 20 mM, I; 256 mM, J; 30 mM, Cells were

grown anaerobically for 12 h at 30%C in modified Dav-
is-Mingioli medium supplemented with 1% (W /V)

agarose.
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Fig. 3. Effect of varying concentrations of
glyoxylate on the growth of S. marcescens. The
concentration of glyoxylate added to the modified
Davis-Mingioli medium : A; None, B; 5 mM, C; 10
mM, D: 20 mM, E; 30 miM. Cells were grown anaer-
obically at 30%C in modified Davis-Mingioli medium
supplemented with varying glyoxylate.
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