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A W3 (R plasmid), ¥ Ev F2=Y(F plas-
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Ni-Cr §522 Aztd &2 A ES AA
Zlolo] BHH paper pointE ALEFUE A zﬂ0]

A7t A WA AU o <F 10 27 A&
FHE B3 o R 209 9] SxjofA 1037H
o A|8E AQF o], yeast extract(bmg/ml).
hemin(5¢#m/ml), vitamin K(0.2¢4m/ml)7} L€
1.5-1 half-strength(18.5mg/ml) brain heart
infusion(BHI : Difco) 4&elA] 10 mlol ¥
o] 10131 o] & Yo 2 3] 107- 1072 A3
%, 100 @ BHI 7‘“‘}]7‘1 o] =@aict.ol & 37T
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con, #FE T Fole

oflA G71(85% N,, 10% H,, 5% CO2)8l 3 &.7]
Hj S 3T}, vl k2 7]l 7] (Forma Scientific,
Anaerobic system, California, USA)$} 718 %)
(Sanyo electric Co., Ltd. MIR 262, Tokyo,
Japan)& °©]&3t5itt.

7)Ao e F EF Y 4% 5&
TRl ZE AE NiCle - 6H209] #F5=7} 3
mME A 41015 yeast extract(5mg/ml), tryp-
ton(10mg/ml), sodium chloride(10mg/ml), 22
2 agar(15mg/mD)7F £3¥ Luria-Broth 3 #jA]
of 5 &AM 24X T 5719 rukE Al
Pt c.3mM YAuR A 2 Hehd datE
B8 (wood stick)< ©]-4-38t 5mM YAWA 2 &7
T o] & thA] st 7] widE Alstat
A7\ A FFEE AE YA =8 o7
A Al & Attt

zxroz e AT ko] Apdx|oke] X2+
¥ (14 sample)Z SHFLE FEG 2oe] A&
T4 (1 sample) & AFAst folA AFe A 2
S o s At

2. 39| EH

5 mM UAHR A 2 FFE 10 mM YAu)
Aol Althste] #7)e} 7] wjgr]ol A wiFata, o
714 2 55 20 mM YA A o Aldishe Y
°2 30, 40, 50, 28] 3 60 mM YA 7HA] Alth
Hlstaon 60 mM x| YAuR| M E A&
g FFE Aty Wy oz AdES s

3. 1A BHX|ollAM o LA LHe 2hE

3mM YA A zg #FE 5 mM YAu)A]
o &A 8719 s stAn 971A A EFFE
10mM YAz o Alrsted wjFet Toll= YA
F5E 10mM A F7H71HA 110mM7HA] 244
o2 AduFadtt. UA A= 60mM7AA =
Luria-Broth 3} =A]o] UA-& T3t AR
39 759 540
9r= brain-heart infusion{19¢m/ml), yeast
extract(5¢#m/ml), glucose(5em/ml), Z2g]al 0.1
volume® 1.0M tris (hydroxymethyl) amino-



methane(Tyis : pH 8.0) 22 ZA€ BYGT &)
A Z LS E 3mM YA A oA A% o
5 Besle, €A YA 28 97
Aiuiekala) ¢ vk2 5, 10, 20, 30, 40, 50, 60,
70, 80, 90, 100, &l 32 110mM Y& ks x]ol] 2]
A HEete 39 435S B

) wieke U4 Wik & o] 83kl e, 57
vl dut 37] WiFrldlA, 371 A8 Mt &
7] A& wjokr](New Brunswick, Innova 4300,
New Jersey, U.S.A)9l4] 180 rpmo 2 A QY315 tt.
Y 2EE 25 37CHA Fastch g At
AE F 247 7tel} @3t} wl < wiR]of] Sgtoz
ER13 A2 BY ik stz o2
£ Y49 F=7 3mM oA e AgA Fdte
Escherichia coli (E. coli) HB101E AFE3l9 T}

YAl F=7} 60mM oA A& YA Yol &2
#FE 5ml LB & BYGT YAuiA]ol| & F3lo] 37
T, 180 rpm, 195 371 A %S stAthuf <
d 5ml AR ZHE ImlE H3lo] AZL wie
ujA] 50mlell B8t 37C, 180 rpmellA] wlj <k
A 4 Alztuict wjgtA o 2 RE 1mlE # 3
o] 107-10%=2 43k F spectrophotometer
(Pharmacia Biotech, Ultraspec 2000, Cambridge,
England)& A3t 540nmellA 3% (Optical
Density : O. D)& 24330
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5ml BYGT HAejAle #5& HFstd 37T,
180 rpm, 1¥ Bt &7) A& viekE stk o &E
5 ml YR A 20048 & A3t 3, 5, 10, 20,
30, 40, 50, 60, 70, 80, 90, 100, zglx 110
mMe| 52 UAE Yol £ BYGT AAul=]e] 3
Z3l3 o] Z 37C, 180 rpmo.E 72Xt B9t 3]
28 wjoks iAot v gE v E25EH 1ml2E #
sled 43 YAE27] (Dupont, Sorvall MC12V,
New Jersey, U.S.A)9lA 12,000 rpme.2 10% &
ot FAZ et BFE 1mle) TFHF F74)
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71 % 107- 1022 34 &l3 o] & spectrophotome-
ters AHE-8t 540nmell A FBEE S sA
ZT0 2% E. coli HB101& A3ttt
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Held 739 dAA WS Hrkar] fstd &
AA| disc (Sensi - disc)E AHE-3t % TF.5ml BYGT &4
AR o] FFE HFF3 F 37T, 180rpmellA] 124]
2t Bt 3] Al g &, o FE A upA] ol A
10048 2 3t} BYGT ulA]el] =2 sigich=
25 BYGT #iA] 9l Sensi- disc & &3 ¥ 37
0] E7|MgrIoA 18412 Bt WS ¥ 7 &
Ao thste] A7) gkl 272 AT WAEE
B

A A AA & tetracycline, chloram-
phenicol, kanamycin, streptomycin, lincomyecin,
2 clindamycin discE AH-3FH .

7. AFEREE chromosome?| &2

ZA A chromosomes #2317 4814 CTAB(
Cetyltrimetylammonium bromide : CTAB )/NaCl
W g S48k BLarh.

oFE 5ml BYGT 9AuiA o) HF3sld 37C,
180rpm2.2 18717t 37] &8l & $ o] & T4
100ml BYGT 4#Ju)A]o] HZF3t 37, 180 rpm
o= 18A17F Bt 7] Heejk ek widd
100ml BYGT A & 24 A4 £ 7] (Dupont,
Sorvall RC 5C, New Jersey, USA)<lA 7000
rpmoE 20% ¢ A Eelst A& A A
3 FATE 3] estdnt s ged dA o 4.4mlel TE
228910 mM Tuis (pH 8.0), ImM EDTA)E &
7Veted AEHA17 oS- 480149) 10 % SDS (sodi-
um dodecyl sulfate)$} 48419 proteinase K
(20mg/mD) & H7I ¥ sl 37C F2aE(
Lauda, Blauda, Germany)olA 1 Al &<t wh-g-A]
Ztt. 71 4mle] 5M NaClE #7letd 2 4oE
% 3.2ml9] 10% CTAB / 0.7M NaCl& 37}st1 56
T 3242 (New Brunswick Scientific, Model
G76D, USA)elA 1082 A3t} o 7] ol 8mle]
phenol : chloroform : isoamyl alcohol (25 : 24 :



1)& A7kt £871( Scientific industries, Vortex
Genie 2, NewYork, USA )& ] &3l 83 £
3+ & 12,000rpmolA 15% &< 1/1‘:}—‘?"3]6‘1-

ZA2 N2 FHE SAT ST A5 12mH
isopropanol A7FgH 3 -70°CellA 3087t FR]A17]

3 12,000rpmoilA 1587 A2 & & ;2}% S

W 2] 31 70% ethanol® A &3t T 12,0 m°ﬂ
A 1587 dA R T FEeds HF‘JF-’ Zﬂ
Z 5049 SHTE A 7}0}@] chromosome S %51]*]
Zoh

8. *F25H plasmide| 2

FF2HH plasmidE 23171 913t Birnboim
7} Doly(1979) ¥ Ish- Horow1c29} Burke(1981)<]
ut o] W EQ)Qiagen Kit (Qiagen Co.Ltd.,
California, U.S.A.)¥H& AH8-315itt,

#FZ 5ml BYGT A=A HFsd 37T,
180rpm & 18412t 371 A gu st & o] & oA
100ml®) BYGT HAui=|o] HF3dtd 37T, 180
rpmo.2 18X §<F 571 B gaisict W Fe
100m] BYGT HAMA & & 9482712 7,000
rpmelA 5% YA E e A E 35ttt 3
5 FA ol 4ml solution I (50mM glucose, 25mM
Tris-HCl (pH 8.0), 10mM EDTA)E #7lsted
AL-AFA7] 3 4ml solution II (0.2% NaOH, 1%
SDS)E ¥ &8sl #AE L3AIFThA 7] 4
ml solution III (60ml, 5M K-acetate, 11.5ml
glacial acetic acid, 23.5ml H20)& ¥ £33 &
ALo| A 1087 A=)A7]1 12,000rpmel A 102
AR FFAS A2 FEA A&
2}Zaol] 0.7 X volume?] isopropancts €31 %’Z—
3k & 20T, 30% F<t plasmid DNAE 33
TS 12,000rpmell A 3087 YA £ Far 42

2% N A m

AAs G018 thAl 70% ethanolZ A& tha
12,000rpmell A} 1087 A Eelska 454E e

ol &
3 ALA AR T 1004 75 plasmid

DNAE $3|A| AT
9. 22|% plasmid DNAOI Mgtz X2

plasmid ¥2%, #2149 plasmide] 7]1& 43t
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7] 98t plasmidE 5 7HA EF9 AFEL
(EcoRI, Hindl1l, BamH], Poull, Smal) 2 A3}
t}.1.5ml FHd| 2% plasmid 104, 2 £49] 10
xbuffer 24, AFEL 24, BT Z7FT 64E 21
2 298 3 37T FerolA] AT Bt wkeE
AlFH.

10. chromosome, plasmid DNA 12|11 H$t&
22 Hebst plasmidel M7[HE &el

SA3E 9 DNAZF Z7)(BAF) ] wet g5
2 o] EdlE &r9f xjo]E o] 83 agarose gel A7
dE& A3 EEchromosome plasmid
DNA 2 AgtEAZ A3} plasmid DNAE &<13}
At

4ml9 TAE (40mM Tris-acetate (pH 8.0),
2mM EDTA) $+%-89d] 0.8% 2| agarose gel= %
3 59 T gel wellS A 23l TAE ¢4 &
o] 913 gel tank (BIO-RAD, Mini sub DNA cell,
California, USA)el 21 DNA Al&9 10 X gel
loading buffer (40% sucrose, 0.3% bromophenol
blue)E 4 : 1 9] Bl&2 4] welldll loading?t ¥ 80
Vol marker7}t gel Boll & wW7ix] A719%5S +
B3t & gelS 2ug/ml ethidium bromide &M oA] 5
B2F GAgle] UV 2413 deldlA Eef2els 2
go 2 A7E gyt

11. DNA hybridization gfez L|Z UM 8
Rrel #el

ECL KIT(Amersham, RPN 3000, England)S ]
g3l & o YAuA M HgE ekl

-Zri—rEi #2]" chromosomal DNAE Hind [l A
B4 partial digestiondt] 0.8% agarose gelell
A 80Vl A 90T A7 4 Ee F, g Ee] B
agarose gel2 2¢g/m] ethidium bromide &2} ol| A
5RZF FA3le] UV AR dElolA Eet2ole &
go® ZARE #lalgtt.o] agarose gels depuri-
nation solution (HCl 250mM)ellA] 108 <t Azl
gzt 542 A3 31, denaturation solution
(NaCl 1.5M, NaOH 0.5M)ellA 25% <t W] g
% ZH42 AlA8la, neutralization solution



[NaCl 1.5M, Tris HCI 0.5M (pH 7.5))¢llA4 30%
¢ 9@ & A ZE neutralization solution®. 2
1587 Aol

£7]9 20 X SSC solution(Sodium citrate 0.3M,
NaCl 3M, pH 7.0)& 2 ¥ &7] ol AAUE ¥
2, Z4A A2 3MM paperE AAIH ol &8 1
agarose gel, nitrocellulose membrane(Amersham,
Hybond ECL : RPN2020D, England), 3 MM
paper €22 ¥ ¥, 1 9o F5AE 10 - 15em
#ol2 Eo¥1 T50g Fee FAR vE ZH=E
FrA & 2 Dol A 6AI17E o] geltl e DNA
Z membraned] &7 TS, ©] membranes 5 X
SSCE A3 3l2 hybridization bottlec] ¥ F 42
9 hybridization incubatoroll 4] pre-hybridization
solution©.& 1417t &<t pre-hybridization*1Z .
719l Klebsiella pneumoniaedi| A f-23F YA WA &
AA}Elabellingdtd probe(labelling reagent, glu-
coaldehyde solution, heating) ® 7}sta 2443t
shaking3l] washing solution(Urea 6M, SDS
0.4%, final conc. 0.5 x SSC)ell Aot F Detection
solution I, II& &elalgct.

I Aaas

o

Ni-Cr §F2o2 Ay F45-54 BEES A

g x]oke] A 2FFY A AFF A8 E dut AT
vz Q1 BHI wiA] oA vl g8l S of A &5
2 25 YA &4 sl o, Ude 5=
7} SVl wek AR Jshe 5o 4
7} §43] aste YAd ulgde] sle #FET
Aol Akm, o] FFEE FU|A wjtE wrt o
71 wj g WEY o 2 Rehe A #2E
gen YA F% 60mM o|deA = A3 15
TFE FE5t o) & sk Wyes 3% 2
3}, 13 TFE Entervcoceus faccalis®= ERE 31, o
R T 7F = 2YZy Klebsiella preumoniae$y Enterobacter
gergoviaeATHTable 1).

a2y, R o2 AMSS A Kol 7 FF e
2 FEF Xolo] Al2d el ANHAF AEE L
HE Al Aol A el e o MidE 258
E5F U uiA e &4 & o, 3mM ©]3
Yol 3kd wiR|ol|l M 3= #3571 it

2. Be| S¥E FFof LA iy ot

HI

U e A FeE YA Wyl e F
1573 SN\ A, Enterococcus faecalisE -89 1375
VO T a5 Z, Kiebsiella pneumoniae} Enterobacter
gergoviaee] W13 T ¥& YA Y4S EAT. 53
Enterococcus faecalisZ £2], 338 130+ 5 19F
Y4 = 110mMAX72] AFst= AL g2l
AR UoA FFEL 80mM7A AAdHe a3

Table 1. Biochemical characteristics of the Ni-resistant bacteria isolated from gingival crevicular fluid

Isolates Biochemical tests

Enerococcns MAN®  SORB* SOR° ARG ARA° MOT* PIG* SUC' Lactos’ Esculi®
Jaecalis + + - + - - - + + +

Klebsiella MAN ~ SORB SOR ARG ARA MOT PIG SUC Lactos  Esculi

preumoniae 4k + i + - - - + - +

Enterobacter MAN ~ SORB SOR ARG ARA  MOT PIG SUC Lactos  Esculi
gergouiae + + + - + - - + + +

2 Mannitol, ® Sorbitol, ¢ Sorbose, ¢ arginose, ° Arabinose, " Motility, ® Pigmentation, ® Sucrose

¢ Lactose, * Esculin
*:fermentation
""no fermentation
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YA}, Kiebsiella preumoniae$} Enterobacter gergoviae
T 60mM7H] 44 735HE #A5ATHTable 2).

yAo] 23Hd AAuR| A o] AS-oM = Yol
3 G}XJHHXMW w2 Al o] YA YA
< e dFec] FYHAT ol 5L YAy w2t
S7kgl E}a} Aste 2A Y 71 o€, 110

mM FEAAME, 3mM o4 YA A LA 3t
0.D &3 Zte dxTFoE A8 39 E. ol
HB1019] O.D#< 2L #< 7IXA IAH(Fig.
1.

a2y 110mM Y& dAuR| 9] #55 Yol
EEHA e nANAZ FA wFIE o,

Table 2. Minimal Inhibitory Concentration(MICs)
of Nickel in the bacteria isolated from gingival crevic-
ular fluid

Concentration of nickel (mM)

Isolates
60 70 80 90 100 110
“Enterococcus o+ o+ 4 + +
Jaeaalis 16
*E-nterococcus + o+ o+ - _ _
Jaecalis
Klebsiella + . _ _ ~ _
preumoniae
Enterobacrer + - _ _ _
gergoviae
a.b :Different isolates strains ( From different
patients )
¢ :growth
d ‘no growth

Fig. 2. Growth result of Enterococcus faecalis and
E.coli HB101 at 110mM Ni-BYGT media
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Enterococeus faecalise= TOA AAE Q1 E. coli
HB101& A3 ARt ¥sirt.ol2 u|Fo] £ oj
110 mM s=0A A8 Q279 22 0D &
ol Yelll= 9rle= 23tk & 110 mM FEolA
AFTLE ARl Xﬁ“ﬂ?&% 2 A&t den,
2T S AEHSS v’} i

T3 VAo F2E FRHOE A9/ A
oz ddstd AF vlwste, 3mMulx] A
HZE 29 MiYg=HAD 2FE ASsiA g
HE 2 w59 YA F-ulA] (5, 10, 20, 30, 40,
50, 60, 70, 80, 90, 100, 110mM)°ll 2H FHE3}od
w4t Aol M= YA o] gle FF7F A%
st H(Fig. 2).

-@~ Enterococcus faecalis
-#- E.coll HB101(Control)
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Fig. 1. The cell growth curve of Enterococcus faecalis
in Nickel containing media
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Fig. 3. The cell growth curve of Enterococcus faecalis

in LB Media



Table 3. The antibiotic resistant of Enterococcus
faecalis isolated from gingival crevicular fluid
Concentration of nickel (mM)

Isolates 60 70 &0 90 100 110

sEnterococcus 4o+ o+ . + +
Jaecalis

*Enterococcus _ _ - - +
Jaecalis

* Clindamycin (2 meg), * Kanamycin (30 meg),

¢ Chloramphenicol (30 mcg),

4 Tetracycline (30 meg) ° Streptomycin (10 mcg)
" Lincomycin (2 mcg)

" Different strains isolated from different patients

“growth
:no growth

3. ¢Fe| 4% =4

MEY

2, #4498 #F & 110mMANSE 4AFst=
Enterococcus faecalis T30 th8ted A7k k243 A A
s Eleigict dde] A3 Lt nyER T
g AU S A A FAE Holy AL
o, ¢d AF e BF 18A17F Aot A8

S A = AUz, T A ek wjr} 7
oA wjeked Wro) o & Agke RS FEE F 9
A} (Fig. 3).

e, 39 275 A S St B
k& W Enterococcus faecalis = THEE A W3S
A3 Q1EE 131 T (Table 3). 53] 60mM ©]
o)l UA 5o AeRs Enterococus faecalis7} 2]
FAA A W3S vehdie e B el gt
Aoz gy A5 1 Y= G clindamycin,
kanamycin, chloramphenicol, streptomycin, lin-
comycin®] thdted WAde] AN, tetracyclineoll
g e S B

747

plasmid
4,072

2,036

Fig4. Agarose gel electrophoresis of Nickel-resistant
bacteria
M:1kb marker
1 :Enterococcus faecalis
2 :Enterobactor gergoviae

SHE Enterococcus faecalis25E]
! plasmidel #|st& 4 X2

5. &2,
plasmide| &2 U

Enterococcus faecalis25€] plasmidE £25t9ch
(Fig. 4).
—riiﬂ plasmid®] A &g 272 €7] 95t Mg
A2 APt plasmidE FEAHCZ Hslo
@_ @4 plasmid®] Z47+e] HH S v g A, plasmid
o] AA =Z7)E standard markersh ¥ o S35 S
o oF 65-70kbZ F3 = AH(Fig. 5).

6. DNA-DNA hybridization ol 28t 1|2 LM 7
HRte| ol

Enterococcus faecatis®] 72 JA] 2018 A3} 9
dlo], 712 YA WA SARE LelZ Klebsiella
preumoniae®] plasmidZ2 5 #2138 U WA A
AE probeZ &t Enterococcus faecalis ZHEl ¥-2] g
chromosome® DNA hybridizationg Al33}e],
L x| JAWR M E AR Enterococcus fae-
calis®] chromosomal DNAOY Kiebsiella pneumoniae2)



M12345

- e B ——

23,130
9.416
6,557
4,361
2,322
2,027

564

Fig.5. Digestion of the Enterococcus faecalis plasmid
M:Lamda DNA HindIIl Markers
1:Digestion with EcoRI
2:Digestion with BamHI
3 :Digestion with Smal
4 :Digestion with HindIII
5 :Digestion with Pvull

chromosome 2278 #2]3 YA WA fazlet &
A fARE FA27E deA] Belsled B git)

Enterococcus faecalis25€ E-2]3 chromosomal
DNAE Hindl AFE 22 partial digestiondre] A
719 %8la, 22 agarose gel’dol Kiebsiella pneu-
moniae2] plasmidZ2¥-E ¥8]3 UzA WA 145
7 A7]19%8 ¥, depurinationsdl i, denatura-
tiongt ¥, neutralization3d agarose geltl 2] DNA
2 membraned] $7 tH-. pre-hybridizationdt %,
A7\l Kiebsiella prewmoniae| X S-2)3 UA WA &
ZAA}Elabelling3led probe® 748l 1 hybridization
Figa- N A=

Klebsiella preumoniae®) VA WA S22} 8 2
A& labellingdled probe® Al&3ted DNA
hybridization Wi o2 gola) 2 A%}, Enerococcus
faecalis2 5 £33 chromosomal DNAd &
Klebsiella prenmoniae?] plasmid’dol Sl YA WA
TR LAY FAR YA WA fEAke ¢l
A} (Fig. 6).

748

A B

Fig.6. Results of DNA-DNA hybridization
A) Agarose-gel running pattern of the DNA
M: 1kb marker
1,3: Klebsiella pneumoniae plasmid
5,7 Enterococcus faecalis chromosome
B) Southern hybridzation of the probe DNA

T o Toh

V.

Ofx:

23 BH AR 2ol &L IA ASZS &2
(noble metal)# vl F% 32 (base metal) 2 73
F ATt 53], Au B £ dg olgde
E-EAf AMHEHE FFo2 AFS I 2-
WF-ets g, F-9F-tantalum ¥F, 32
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ABSTRACT

A Study of Ni-resistant bacteria isolated from gingival crevicular fluid
on the patients wearing Ni-Cr alloy prosthesis
(In terms of molecular biological aspects)

Young-Ah Chae, Yi-Hyung Woo, Boo-Byung Choi, Dae-Gyun Choi, Sung-Bok Lee, Kung-Rock Kwon

Department of Prosthodontics, Division of Dentistry, Graduate School
Kyung Hee University, Seoul, Korea.

As a material of metal-ceramic prosthesis, nickel as a form of Ni-Cr alloy has been used for many
dental prostheses in many cases.However, several problems in use of the alloy have been revealed
(ex : tissue stimulation, skin allergy, hypersensitivity, cytotoxicity and carcinogenecity). Little
is known about nickel with respect to the relationship between Ni-prosthesis and gaining of Ni~
resistance in oral microorganisms.The present study was undertaken to check wheather use of
Ni-prosthesis leads to occurrence of Ni-resistant microorganisms.So this study may suggest the
possible relationships between the oral microorganisms and nickel-resistance in oral enviroment.

Bacteria were isolated from the gingival crevicular fluid on the pateints wearing Ni-Cr prosthesis.
The isolated bacteria were tested for their Ni-resistance in nickel containing media at different
concentration from 3mM to 110mM. E. co/ HB101 was used as control.The Ni-resistant bacte-
ria were isolated and biochemically identified. The Ni-resistant bacteria were tested several bio-
chemical, molecular-biological tests.Performed tests were ; measuring the growth curve, antibi-
otic test, growth ability test in liquid media, isolation of the chromosome and plasmid, digestion
of DNA by restriction enzyme, electrophoresis of chromosome and plasmid DNA, identification of
Ni-resistant genes by the DNA hybridization.

The results were as follows:

1) The bacteria isolated from gingival crevicular fluid on the patients wearing Ni-Cr alloy pros~
thesis showed nickel-resistance.

2) The isolated microorganisms grew at nickel containing media of high concentrations
(60mM-110mM).

3) Based on the biochemical tests, the isolated microorganisms were identified as Enterococcus fae-
calis(13 cases), Klebsiella pneumoniae(1 case) and Enterobacter gergoviae(1 case) .

4) Enterococcus faecalis expressed not only nickel resistance but also the multi-drug resistanceto
several antibiotics : chloramphenicol, kanamicin, streptomycin, ﬁncomycin, clindamycin.However,
all strain showed the sensitivity against the tetracycline.

5) DNA hybridization result suggest that there is no homology between the previousely
known gene of nickel resistance in Klebsiella pneumoniae and chromosomal DNA of Enterococcus fae-
calis.
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