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Abstract

This study was carried out to investigate the characteristics of a mutant, Pseudomonas
maltophilia H-8M selected with the treatment of Pseudomonas maltophilia H-8 by N-methyl-N-
nitro-N-nitrosoguanidine (MNNGQG). This mutant showed highest ability of cadmium accumulation.
The growth rate of Pseudomonas maltophilia H-8M showed about 80% in 1000ppm Cd containing
medium when compare with control for 36h at 30°C. Pseudomonas maltophilia H-8M not
inhibited on the growth in addition of various heavy metal such as Hg**, Zn**, Pb**, Cu**, Cr** and
Co**,but inhibited in Sn** containing medium, respectively. Pseudomonas maltophilia H-8M was
accumulated the highest cadmium level of 62.3% on whole cell in the medium containing 50 ppm
and 80% of accumulated cadmium was distributed in the cell wall.

Key words : Pseudomonas maltophilia, cadmium accumulation

M B S4HE 21 B Q10 fdtNE 3 o
Eg &8 225T%L Wd 2A8tn ey

AE AYAE AF] vt Frbska Uk Agel B FAE 9A9 FAsn k.
Fxe) % VPP e ALY FI&e v FEH T MEEL JIEE NG AY, A
NE 423 ENS e Aow g4 =g Az B ARAR R AR AN F2 WEH,
S dYPstn PP, I Bz AR GHE Agos itaiitarde] YAEZE F dA . o9zl ‘{!
A o d® BN AuE Ao Az s = A R FFE LG FESEE AYAYIE t}]
oz ZAse $35E BT aHez B, 4
tTo whom all correspondence should be addressed Ast71913 Ao drFdEe e A 2 F

ol o




7t=8 5% WolF Pseudomonas maltophrlia H-8M¢] 54 7

ol A3 AAzE TEA vjARE ol gdt FF
o FFE Farle By Fol b 2aHdnt
0, Nt=dE A3 UAERME Bacillus®, Cit-
robacter’, Enterobacter'®, Pseudomonas", Staphylococc-
us?, E.coli®, Klebsiella® 52} A3} fungi® L yea-
st® Fo] ek

DBES o433t Jl=gEE B ATr2MEe
Brown#} Lester”7} 84 2Ug o83t asxoz
FEES ZAaAN AL v Edo AP owe
Enterobacter coloacae?} 0.5ppmée] FI=H 7))ol
Al 59%9] SRS Tl 23 AHSS By

3, ®9E Erwinia sp. & ©] &3 3EE9 2,

800ppme] 7t=F WATHFE RS E Bag
v} gl

EZ Tynecka $2-& =g thdt WAL 7ka
TF2 MEES FAT oL MEde Solie B

23 ¥k 9o, Aiking $*-& Klebsiella aerogenes7}
55N W8S 7Y 0.6mMe Ft=Fo dsiA
= UWAE eSS Raste 5 22 A3t A
g3 gl

E d3e Jl=F 2873 FQ Pseudomonas mal-
tophilia H-8% ©14-3la] N-methyl-N’-nitro-N-nitro-
soguanidine (MNNG) 2 AHz|sl] 9L Sdo|3Q
Pseudomonas maltophilia H-8M2] A4S HESQ )

ME LY

=
Fis

Pseudomonas maltophilia H-8& AM&31 02,

=i x|

FIEES FHse #F2 28] 9 439R
(complete medium ; CM) & glucose 10g, peptone
10g, yeast extract 5g, NaCl 5g/L, pH 7.02.2 %3
g UL 2Rdd gz 23 CdCkE 100ppmE Al
A7tsted ALg-Et .

# 2wl A] (minimal medium ; MM) ¥ Macaskie$}
Dean 599 "Wl w2} FeSOa- 7H:0 0.32mg,
MgSOs - TH20 0.063g, KCl 0.62g, glycerol 2-pho-
sphate (disodium salt hydrate) 0.67g, (NH4)2S804 O.
9g, Tris-HCl 12.0g, glucose 1.5g/L, pH 7.0& A}

43lg o] #FF9 MHo AEF #FAL Tris-
maleate (0. 05M Tris-maleate, 0,05M NaOH, pH 7.0)
°|A3, plasmid AZ AH2E &9 24L& TE
(10mM Tris-HCl, 1mM EDTA, pH 8.0), solution
[ (50mM glucose, 25mM Tris-HCl, 10mM EDTA,
pH 8.0), soluton I (0.2M NaOH, 1% SDS), so-
lution If (5M potassium acetate 60ml, glacial acetic
acid 11.5ml, H»0 28.5ml) & AH&-3t]ch.

glo|F2| Ea

AR AAYR AN WFF2 7] 7] 1X 10 cells/
m) 74A] el oFg Fd 20miS 8,000 x gl 58 €
Al&2l3te] 2@E thg Tris-maleate buffer (pH 7. 0)
o2 28 AT T 2x1¢ cells/mi7t HA BGAA
% %92 N-methyl-N’ -nitro-N-nitrosoguanidine (MN-
NG) €94 (500ug/ml) & 7Fsted 30CAA 3083 A
stgdot. ©o]& A7) buffer2M 33 AHan Y
buffero] FEAIZ & 500ppme) FH=Fo) AvtE

THW sl Het

vl gl (10~20ml) & A4 E2 (8,000xg, 5%) 3t
AR g o4z 23] AHsn Jz4d
Tris-maleate buffero] ¥E3la] Bead beater (Life
Science Lab. Luton, United Kingdom) 9] bead (dia-
meter ; 0. 25~0. 3mm) & Yo 28 TAE 93}
Aok, S4EE (8,000xg, 5% sk AL EEst
I AAEL YzE g o2 R 23] A s A
2 A5d3 £33t R AR T

AR Axze dB AMAEHP wal gt
) Aito g Bt ol ekge] ZAE ARE A}
methyl isobutyl ketone) &Moo 2 FZ&
b oohg AAESH A (Model © Varian spectra A-30

e ofo
ol
ok,
8
=
jos]
=

Plasmid DNAS| 22| ¥ HMI[¥S

e f 2/ FF W plasmidE: ZRUE F
z2 3937 93t chloramphenicol (10#g/ml) 2
g SAAAMA A 2427 vl 3 TS AR
2] (8,000 Xg, 5%) 3t Ish-Horowicz®t Burke2] ®HH
wol ma} plasmid DNAS £e)8tgth



7 FHE = E - A5A-wWoA

1&g plasmid DNAS) A71GFE L 0.7% agarose
9] horizontal gel ©]&-31%th. Buffer system2 TBE
bufferE AFEstE o 40mA, 30VolA 8AITHESH
AME F ethidium bromide2 3087+ @43t UV-
transilluminator Model : TR-302) oA} # & t}-g
Polaroid camera (Model : UV DNA SLI Camera Sys-
tem, Seolin Scientific Co.) 2 AR &9 39}

e

zn o 13

wolFe| 22|
FIEEEH &o] 2 HoFE By dsidy
Pseudomonas maltophilia H-89] 723 ¥o]9¢l MN-
NG &9 (N-methyl-N’-nitro-N-nitrosoguanidine) < 3
FFE 250 pg/ml7t HEE HF b Trismaleate
buffer @H 7.0) ol TS F48td 500ppme F=F
A7 WA NN A S3He HolFE Eetrh
Pseudomonas maltophilia H-81 A f#H @ Wol:F
30TAA 30X3F MIAE W ODwol| A 142 7}
% Aol WE Wo|FE Pseudomonas maltophilia H-

sMeZ §9en o5 4] Mgt

FIEESEY WE MR]T

W o\F Pseudomonas maltophilia H-8ME& F1=F&
HA7bA @ AL dETE 3, E 250-1,
500ppme] FFEEeol FA7IE ARl A 30TAN
36212 WSt E el A]REE Fig 1o WYEhAR
=3

W ol Pseudomonas maltophilia H-§M2) 7% Jl=
S AHAUMSIA 2 A9 250ppme] FHEEAE] R
WA E 24100 Adle AFE Bylon
500ppme] Fr=EES H7HE A8 Adzte] AKAAE
YERIA .8 1, 000ppme] el 43 A5gAE
B

250ppm 2 500ppme) =B FZolA 24~30A13
HFE SRS wf dlx2Tel HlE ik SYAE B

o 1,000ppmo} e nE =Y F=gF HrhuA
Ae 2 A59AE Jehdidch. 1000ppmelA 36
AIRE Wl FA] d2te o 80% A=Y AS=E R
[t

ol i¥xe Jl=go] TAMETWe] SH7|9
ZatA AEstd gaAle 9 FAE st A

1.6

Cell growlh (ODatB660m
©
[

0.6 ] <
0.4 ? E/ 0/
0.2 | Q/
X /
g;()/“o
4] 6 12 18 24 30 36
incybation time ( h )

Fig. 1. Effect of cadmium concentration on growth
of the Pseudomonas maltophilia H-8M.
0—0 : None A—A : 250 ppm
X—x : 500 ppm 0—0O : 1000 ppm
©—¢ : 1500 ppm
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Table 1. Bacteriostatic activity on the various ca-
dmium compounds

Cadmium salt Relative growth(%)
Cd-chloride 100
Cd-nitrate 105
Cd-acetate 92
Cd-sulfate 87
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Table 2. Effect of various heavy metal on the grow-
th of Pseudomonas maltophila H-8M*

Metal ions Relative growth (%)
Cd* 100.0
Hg* 99.2
In* 102.7
Pb** 105.2
Cu?* 98.4
Sn** 36.2
Cr** 96.2
Co?* 92.1

*The strain Pseudomonas maltophila H-8M was growth at
307 in the aqueous medium with various metallic ions of
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Table 3. Distribution of cadmium in the Pseudomonas maltophila H-8M cells

Relative amount

Cadmium Location of Cd** detected Distribution(%)
concentration (mg/g dry base)
50 ppm Whole cell 26.46
Cell wall 21.24 80.3
Cytoplasm 5.22 19.7
100 ppm Whole cell 30.32
Cell wall 19.94 65.8
Cytoplasm 10.38 34.2
250 ppm Whole cell 24.36
Well wall 16.72 68.6
Cytoplasm 7.64 31.4

*The culture of the organism was washed twice by deionizing water, disrupted by bead beator and separated into fractions
of cell wall (precipitate) and cytoplasm(supernatant) by centrifuge 5 mins at 8,000x g
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Fig. 2. Agarose gel electrophoresis of plasmid iso-
lated from Pseudomonas maliophilia H-8M.
Lane A : Bacteriophage A DNA, Lane B : Plasmid
DNA of Pseudomonas maltophilia H-8M. Ele-
ctrophoresis was in 0.089M Tris-borate buffer (pH
8.0) on 0.7% agarose gel for 8hr.
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