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1
Tablel Sme microbid drains reported as cdl-based hiosensor
/ /
Rollutants/ Sress Regulate gene/ Pronoter Reporter gene References
Hg( ) merR/ Prer IUXCDABE, lacZYA , gp [9 11]
cu CueR/ PoopA IuxCDABE [12]
Arsenae, Arsenite arsR/ Pars dgp [13]
ad( ) Po( ) () cadC/ Pead gp [14 15]
As arsB IuxAB [17]
As Hg PmerTPAD , Pars luc [18]
Ni dF IuxAB [19]
Nephthdene, SHicylate nah operon luxCDABE [20 21]
Berzene, Toluene, Bhylberzene, Xylene tod operon luxCDABE [22]
Berzene , Toluene, Bthylbenzene,
Trichloroethylene Tout/ PouAL ge (23]
Berzene, Toluene, and their deriver
tions xR Pu Iwe [24 25]
C Cu Midd e-chain Alkanes aks/ PalkB luxAB [26]
Nephtha ene Psal luxAB [27]
Phenanthrene phn operon dgp [28]
Pherols Pdmp lacz [30]
Tetracydline tetR/ PtetA IUXCDABE, lacZYA , p [33 40]
B- B-lactams ampR/ ampC |UXCDABE [41]
Nitrate glnA, nblA luxCDABE [42 43]
Progphorus phoA luxCDABE [44]
DNA DNA damege umuC lacZ, op [45 46]
DNA DNA damege SUA lacz [47]
DNA DNA damege cda luxCDABE [48]
Oxidative gress oxyR/ katG luxCDABE [49]
y Y Rediation recA | grpE, katG |uxCDABE [50]
uv Ultraviolet Radiation recA |uxCDABE [51 52]
Microtox ° ,
(1 2002 Ulitzur ( Photobacterium
,1983 . leiognathi) ; 2003 Wiles
[3] [6] :2004
“ ( co [ Janthi nobacterium lividum
) ; a
lac: : luxCDABE ,

Escherichia coi, GC2,

PAHs
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1.2

1993
Sdiforova  [°! ,
merR/ Pmer |luxCDAB E ,
Hg(ll) 2000 Srensen [
0.2ng g 1; Srensen ™!
2002 Leth ™! |uxCDABE
/ CueR/ PcopA Al-
caligenes eutrophus AE1239 , ,
Yol L1t Robert (%
(GP) ,
2006 Lian [ , cad cadC
dgp , E. coi DH®I
(pvLODY)
, O0.1nmol L™ cd
() () 0nmol L Po( )
[15 19]
1.3
1990 Syler!®
nah
lux ,
1994  Sayler®! nahG
|luxCDAB E ,
1998
Syler!?! tod |UXCDAB E ,
Pseudomonas putida F1 ,
TVAS 2002 Haveron'®!
thu ,
dp 1998
xylR
\Wiillardon [ Pu
, luc ,

2003 [25]

: luc dp
Qicher [#] alkS PalkB :: luxAB

lkero

1997

, 24 100nmol Lt

2004  van der Meer [
Psal |uxAB ,
50nnol L~ * 2006  van der
Meer [%] Burkhol deria
$. RPOO7 ( phnS putative pronoter/ op-
eraor region) , dgp ,
Burkholderia 0. RP037 ,
,Paton [ |UXCDAB E
Pseudomonas fluorescens 10586r pUCD607
wie P 2000
[31]
) , |uxAB
X16.2 2001
H [&] H
, (luc)
3 1 1
1.4
,Chopra =1 1990
pSC101 tetA |
tetR ,
tetA , tetA
lacZ , lacZ
B_
, 0.1 ng
m™t, 1 12.5ngm*!
0.992 2000
Hanen  Srensent®! ™5 ,
Pret

teR,
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(laczyA, luxCDABE  dfp) ,
TnS , phaA: : lux Syne-
E. coli chococcus ,
MT102- PIR 1%
B- : 1.6
2001  Sorensen'™ , , DNA
Ptet
atpE, E. cdi
MCA4100/ pTGFP2 ,
2004 Srenon , DNA
’ $S ’
Mgm -t 2005 Srenon'®!
tet (M) , DNA
, E. coli MCA100/ pTGM , (45 48] (40l y 51 yv [52. 5]
1 2
tetR/ Ptet
[38 40]
\Vvatonen [# ,
2002 luxCDAB E B- , ,
ampR/ ampC
pBlaLux1 , ,
B- E
coli NO301/ pBla_uxl , B- 1)
: B- , :
0.05 1.0Mgm *; ,0.0025 2igm*t:
, 0.0025 0.25ig m : :
0.0025 1.5ugm *; 25 50Qgm ! ,
1.5 NP [53 54] ,
( cyanobacterium) , NP 2)
,Mbeunkui  [#!
dllor [ girA:: ux nbiA : ,
lux Synechococcus 9. Synechocystis . ,
Synechococcus gim NH; NO; NO; ,
; Synechocystis nblA

NO; 2002 QGllor [
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APPL ICATION OF MICROBIAL CH.L-BASED BIOSENSORS IN
ENVIRONM ENTAL MONITORING

Chen Go'?®  Dong Yuanhua' ?=f
(1 State Key Laboratory d Sail and Sustainable Agriculture, Ingtitute d Sail Scence, Chinese Academy o Sdiences, Nanjing 210008, China)
(2 Irgtitute f Sail Sdence, Chinese Academy o Sciences and Hong Kong Baptist University (ISSAS-HKBU) Jaint Laboratory on Sail and
Ervironment, Nanjing 210008, China)
(3 Gaduate Schod o Chinese Academy o Sciences, Bdijing 100049, China)

Abgract Microbid cell-based hiosenors take microorganiam cells for biologcd sense organs, which are capable of
quickly sendng and/ or detecting tota toxicity and various kinds of pollutants in the environment. More and nore reportsin this
field have been published. With the rapid progress of the research, this technique has become nore and nore meture. At firg ,
it coud only nonitor tota toxicity of the environment with the aid of biol uminescent bacteria, and now it can be used to detect
ecificaly various kinds of pollutants, including heavy metds (such as Hg, Cd, As, Pb, Cu, Ag, and Ni) , organic poll utants
(such as berzene, toluene, and PAHS) , antibiotics (such as tetracyclinef-lactams) , and even nutrient dements (such as ni-
trogen , phosphorus) . Because of the characterigics of microorganism cdls, this techrology shows sgnificant advantages and re-
merkable potentidity in the fidd of environmentd nonitoring, epecidly in detecting the bioavailahility of pollutants. It can be
used as an dfective tool in in-situ environmenta nonitoring, quick and low in cog. S it can be expected that the techrology
will find nore extensgve application in environmenta nonitoring. A review of advancementsin goplication of Microbid cell-based
biosenwors to environmenta nonitoring is presented and its future trends are d 0 discussed.

Key words Microbid cdl-based biosensors; Environmenta nonitoring ; Bioavailability



