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, [15]
2.2.2 KHg2
1.6 MerA : D- , D-
1.6.1 ’ ; ; V=P
pET30a( +) E. coli BL21(DE3) . pHG.8 . pH5. 7
(2] ODe 0.8 1.0, ; 025% Nad , 2%
1mml/L IPTG,37 ,150 r/min 12 h, 10 %Nadl : ,
soopL  2616.1xg -0 [11] Badillus silvestris
2.2.3 16STRNA : KHg2
1.6.2 DSPAGE 2001 L 165 IRNA ,
- 20 ., 40pL , 10UL 5 1464 tp 165 rRNA (
: 5 min, ?136]3 PAGE RJI379320) BLAST MEGA
: 7% . GerBank 16S rRNA
1.7 MerA ( 2; , KHg2
PET30a Badillus silvestris DaVI12223
(+) E. coli BL21(DE3) Hod, %%
20 mg/L 100 nL LB 37, 165 rRNA
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) 9 0C Aca ic Journal Electronic Publish House. r reserved. W n



./ (2009) 49(12) 1631

aeruginosa Ralstonia eutropha Burkholderia cepacia merA 99 % KHg2

Proteus mirabilis merA

Bacillales bacterium CCUG 497127(AY837750)

Bacillus silvestris DSM12223"(AJ006086)
Bacillus sp.KHg2 (FI379320)
Caryophanon tenue DSM 14152"( AJ491303)

— 66
0.02 79

59
100

Bacillus bhargavae LMG 23935" (AM773821)
Acetobacter pasteurianus CCM 3612"(FM178866)
Ralstonia sp. CH34 (Y10824)

|: Pseudomonas putida ATCC 12633" (AF094736)
100 Pseudomonas aeruginosa ATCC 10145" (AF094713)

2 KHg2 16SrRNA
Fig.2 Phylogenetic tree of grain KHg2 based on conplete sequences < 15S ri-iNA gene. Numbers in parentheses rspresent the sequences accesson number

in GenBank. The number a each branch pci<is iz the oarcetage supported by bootarep. Bar ,2 % sequence divergence.
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Isolation and identification of a bacterial drain KHg2 with high resgance to
mercury and cloning and expression o its merA gene
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Abgract :[ Objective] The amd our sudy was to ilate and identify merA gene from a bacterid grain with high red gance to
mercury. [ Methods] A bacterid drain with resgance to mercury was ilaed from the river sediment of Liangshui river in
Beijing, The drain was idertified according to the sequence andyss of 16S rRNA gene and its physologcad and biochemica
properties. A pair of PCR primers was desgned acoording to the merA gene sequences of ome bacteria published in the
GeneBank to anplify the conplete merA gene udng the geromic DNA of KHg2 as atenplate. The PCR-anplified DNA fragment
was expressed in Escherichia coi BL21(DE3) . Mercury resgtance of the expresson grain was tesed. [ Results] A bacterid
grain which could grew on LB medium plate containing 70 mg/L HgQd, was ilated ,it was named as KHg2. The drain KHg2
shares 96 % sequence i dertity with the type strain DSVI12223" of Badillus silvestris. The norphologica characterigtics and the
results of physologcad and biochemicd properties o the srain were agreement with that of Badillus silvestris. One PCR fragment
o 1680 bp was obtained fromthe grain which shares 99 % sequence identity with merA gene of Pseudomonas putida. The PCR
anplified DNA fragment was cloned into a pET-30a( +) vector to obtain a expresson plasmid pZY2. The expresson plasrid was
trandormed into E. coil hogt grain to obtain a expresdon srain E. cdi BL21(DE3) - pZY2 ,a protein of 33 kDa was expressed
by the expresson drain &ter induced with isopropyl-lb-D-thiogdactosde (IPTG). The result of heavy metd resgance tegt
showed that the expresson grain could grew on LB medium containing 20 mg/L Hgd, ,mearwhile a negaive control , E. cdli
BL21(DE3) ,harbouring pET-30a ( +) ,could not grew on LB medium containing 20 ng/L Hgd,. [ Condlusion] The islated
drain KHQ2 was closly related to Bacillus silvestris. A merA gene was cloned from the d¢ran KHg2 and was expressed
succesfully in E. cdi. The expresson grain E. cdi BL21(DE3) - pZY2 has red gance to heavy metd mercury.

Keywor ds: il contamination by heavy metd ; bacteria with resdance to mercury; isolation and identification; sequences
andyssd 16SrRNA gene; clone and expresson of merA gene

Qupported by the Naturd Sdience Foundation of Beijing (5062010) and the Naiona Programs for High Techrology Research and Deveopment o China
(2006AA06Z386)

) Qorreponding authors. Junlian Geo , Td : + 86-10-51503834 , E il : gegjurlian @bae's. net. cn;Jianguang Sun, Td @ + 86-10-82106239 , Endl :jgsun @
caas. ac.cn

Received :4 May 2009/Revised :17 Juy 2009



