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ABSTRACT: In order to examine that what kind of system correlated with cadmium detoxification
mechanism in Klebsiella aerogenes ATCC 10031, we tried to investigate the effect of phosphate upon
the detoxification and also elucidate whether the cadmium phosphate and / or polymeric Cd-Pi complex
is formed actually in cell or not.

As the results, it was shown that growing pattern had long lag adaptive phase of 12 hr to 24 hr, at the
concentrations of 0.02 mM and 0.08 mM cadmium, respectively. Cadmium was accumulated more
highly in the fraction of cell wall and membrane than in those of cytoplasm.

In case of phosphate starving cells added cadmium, inorganic polyphosphate system was primarily
correlated with Cd-detoxification during the lag phase for the accommodation to cadmium, on the
other hand, Cd:Sulfide complex system secondarily correlated it during the stationary phase. These
results implied that polyphosphate system and Cd:sulfide complex system, these two systems were
operated compensatively each other.

Considering the results observed with EM and examined the changes of sulfide and polyphosphate
amount, it was reflected that Cd:S complex was located at the cell surface.

In the results of in-vivo31P NMRspectra in the cells with cadmium pressure, several phosphate
signals arose newly from the polyphosphate region with moving chemicat shift of it.

This phenomenon strongly implied the actual existence of Cd:Pi complex and/ or Cd: poly-P com-
plex in the cell and also the cellular compartmentalization of cadmium detoxifying mechanism.
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Fig. 1. The rates of growth of the Klebsiella aerogenes in
the presence of different concentrations (0.01,
0.02, 0.04, 0.08 mM) of cadmium and in the ab-

sence of cadmium (control).
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5 4 3 2 1

S*P* 12h. (1) 0.00 (2) 0.04 (3) 0.08 mM
24h. (4) 0.00 (5) 0.04 (6) 0.08 mM
48h. (7) 0.00 (8) 0.04 (9) 0.08 mM
Fig. 9. SDS-PAGE analysis of cellular total protein in K.
aerogenes cultivated in minimal medium with cad-
mium, or without cadmium.

.7 "

s bebae v sk = glsdet Wb A Koogerogenes
ATCC 10031 == 7hrgoll g 43 3 &=
o] il N-7]Qlal gk vess ) Ekalee| ot
B RIR R e B I S AR A ‘P“‘ cf,

srefek _lab AgkES P, S PoAlaEyel 4] 5 S P
A afel] wlate] @8 - 7o band(M.W I 3.75h 2.2
uhysb el FrhE el AFigs2), Figd, 10)
E. coli -5l 5] (Khd/deh?] Mitra, 1981) K. «e-
rogenes ' SHAE Alghrdslell 4142 cadmium binding
pr()tem i phosphdtdse o] ghi)e] i s S

e el 5= el shalct

T, qbabalg “H"J""ﬂfﬁ‘ A bl wlgrel sl
yhatal) W 4k el x|w)is Aape) spsivy

FiEE Hot siLMIES] Hef=Ql w5}

HregE2 A 7RgE ulf A o 41wl o x| o]
#-3-1 ’.3,4 A 2] Hof] W& granuletio] ¥ #HEglCH
e} olmbE ]l Aol Al e| el Frjel 4k SEab
| granules ¥ 2s}7] o5 7] wfF-ol ‘H\“ﬂ el 4t
F3 A granuleo]#t st F4E = glckHarold, 1966).

7}# el polyphosphate © Cd complexs -84
colloidal suspension “FElZ A Lol S8 A} 3 3p o)
T2el5l H-E4 Cd LS complexsr Al wol =) gk}
(Aikin, &, 1982, 1984 © Macaskie®} Dean, 1984 :
McEntee o 1986)<- W] dabel i <d-ftol 4]
Abslolal Cdeol Fratud, vl A gk ek ) gyl
fide -1 7A2bE Sgtalol Mouf BoolFel 2] 31 aby
of #l Al sinlel sl
Cd oS complex particlest Q4%

tlectr()n dense granule<-

ol 4ltk(Fig.11).

Cd-detoxification in Kiebsiella 141

3 2 1

6 5 4

S*P~ 12h. (1) 0.00 (2) 0.04 (3) 0.08 mM
24h. (4) 0.00 (5) 0.04 (6) 0.08 mM
Fig. 10. SDS-PAGE analysis of cellular total protein in K.
aerogenes cultivated in phosphate free medium
with cadmium, or without cadmium.
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(a) K. aerogenes S-P- (b) S+P~ 0.08 mM 24hr

(c) S*P+ 0.08 mM 24hr (d) NB 0.08 mM 24hr

Fig. 11. Photographs by electron microscopy of unstained K. aerogenes cells grown under culture conditions in the
absence(a) or presence(b, ¢, d) of cadmium.
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