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Fig. 1. The changes of growth rate by cadmium in S.
marcescens.



Fig. 2. Electron Micrograph of S. marcescens (Mag: X
80,000). Bar means 0.5 ym. Arrow indicates cadmium deposits,

Fig. 3. SDS-PAGE for whole cell proteins of S.
marcescens strain PA in different cadmium concentrations,
A; 50 ppm, B; 100 ppm, C; 300 ppm, M: Marker
proteins (97.4 K, 66.2 K, 45 K; 31 K, 215 K, 144 K), a
(64 K) and b (28 K) marks inducible proteins and ¢ (45
K) marks reducible protein,
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Fig. 4. Plasmid pattern of §. marcescens.
I and V: pVC19 marker, I: cured PA Cd100, 1I: cured
PA free, V and W: Hind II: marker (23130, 9416, 6557,
4361, 2322, 2027 bp), VI: PA Cd100, Mi: PA free.
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The Cadmium Biosorption Mechanism in
Gram Negative Bacteria, Serratia marcescens
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ABSTRACT : Serratia marcescens, an enterobacterium of gram-negative bacteria, is characterized
by resistance of the admium. Cadmium sensitive PM strain did not grow in the medium at cad-
mium concentration of 50 ppm. PA strain was induced to accommodate to cadmium by cultivating
the mother strain (PC strain) in the medium with 50 ppm cadmium. As compared with PC and
PM strains, PA strain revealed the excellent growth in cadmium media and accumulated four to
five times higher cadmium concentration in cell than other strains. PA strain accumulated 23% of
cadmium in cells when cultured in medium treated with 100 ppm cadmium and this cadmium was
more accumulated in cytosol fractions than membrane fractions. Analysis by TEM indicated that
cadmivm was concentrated as a form of granule in cytosol. In protein patterns of cell after the
treatment of cadmium, two inducible proteins (28 KDa and 64 KDa) and one reducible protein
(45 KDa) were detected by SDS-PAGE. By Atomic Absorption Spectrophotometer, the amounts
of cadmium attached to inducible proteins of 28 KDa and 64 KDa were 318.28 ug and 325.37 ug
per gram of protein, respectively. It is assumed that these inducible proteins play an important role
in the mechanism of cadmium accumulation in cells. A plasmid of 23Kbp was found in S.
marcescens. The ability of resistance to cadmium in plasmid was confirmed by curing experiments.

Key words: Cadmium accumulation, Cadmium biosorption, Inducible proteins, S. marcescens.
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