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Construction of Recombinate Luminescence Bacteria Vector to Evaluate the

Genetoxic of Environment Pollutant
HUANG Xin-xin, HE Miao, SHI Han-chang, CAI Qiang

(Division of Water Environment, Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Recombinate luminescence bacteria have the important role in evaluating water toxicity. Two recombinate luminescence bacteria
vectors PUCD-uwrd and PUCD- alkA were constructed to investigate the impaired mechanism of pollutant genetic toxicity. The genes of wwrA
and alkA were amplified by PCR from E. coli W3110; sequenced after ligated with pGEM-T easy vector. The PCR products and PUCD615
vector were all digested with BamH [ » EcoR 1, then be linked and imported into JM109 with electrotransformation. Several clones were
selected and identificated by PCR and sequencing. The results reviewed that the length of the wwrA and the alkA fragments were 237 bp,
326 bp. When they were sequenced and blasted in GenBank, the homology of sequences reached 99% indicated the amplified results correct.
The results of sequencing ligated with PUCD615 reviewed that the fragments of uwrA and alkA had been inserted into the multiple clone site
correctly, the insert direction and reading frame were also exactly. Optimizing the condition of ligation and transformation, the large fragment of
PUCD615 and the short inserted sequences can been ligated successfully.
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K%, Amp* \Km* ), Sayler B I ; pGEM-T easy #X
PRI Promega A Fls K AT B W3110 H1 45 55 15 2%
Bl e A Ol #oaR W%, K i #F 5 Top1o W A
Invitrogen 2> ], A S5 % PR A7« FLUIG AV 852 25 40 g
IM109 I8 B 5 AW TRE CRIED 2 75 Tag DNA &
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23] IR BERERS DNA [RIBCRGH £ PCR 7= M 4liqt

A G A RARE AR AL RO A BR 2 75 JFORL /N
P& RGN ks h A ], See ks k4
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5'-ACTTTTGGATCCGTGTAAACGCGCGATTG-3'

5'-A5GCAGCGAATTCTTCCCGGATTAAACGCTT-3'

alkA 51Y):

5'-ACTTAAGGATCCGCAAAGCATTGAAGGCAG-3'

5'-AGCAGCGAATTCATCCCAACATCCACGACC-3'
1.3 DNA #2H % PCR

1.5 mL KIBHF1E W3110, LA CTAB V52 U
K12 DNA, H1 100 pL d,H, 0 % fi# B 2 L. DNA BiAR
HEATLLU R ) PCR S 10 x PCR Buffer 2.5 pl, ANTP
Mixture 1 pLs MgCl, 2 pL, B RUESI#1% 0.5 pls Tag
DNA A58 0.25 L, &, H,0 WA RF A 25 L.
PCR X V. 45 F: 94°C TAZ P 4 min J5, 94°C 45 s.
55°C 45 s+ 72°C 1 min, 3£ 30 MEH, B )5 72°C (LA
10 min.
1.4 PCR ¥ H=MHI4itk . T-A 7ok K il
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T E RPN LB V- LG 16 52150k, 24 A 1%
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3 AR IERA () pT-wwrd 248 pT-alkA 24K
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P4tk )5, F DNA Ligation Kit Ver. 2.0 £
PG 16°CHEF I B AR R, Bk 556 AN B
IEEIREE R 1:5 ~ 1:10, =P i #:46.(1 500 V.25
pF 200 Q) FATE B JM109. I# I A 1 mlL SOB,
37CWE 1 h, WA T HANEREMRILEZR P
b, B 5. AL F 2 PUCD- uorA « PUCD- alkA
(E D.
1.6  FAROGE A b A EE RS 1Y) PCR A &
Wy %558
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PRECPIL E 5P 2 Amp* ~Km* [ LB ¥4 R 77
Kb, 37°C ¥ 5 K5 77 0 . B B VL B HUBORE BE AT
PCR %5 7€ IEMfi 5% E¥#F Tnvitrogen 28 79 7 Wl 7 51
WA wrA ~ alkA FRE S PES1H0, D7 45 3R | GenBank
THHEAT P A LERT

2 #RE5iTE
2.1 PCR ¥ 1

PCR P4 0.8 9% Bt e Wi 4t Jie FEL W RGN, P 2
7R wrd B 237bps alkA B 326 bp, 315
THA RN ARSI 2) .

1 2 M

<2000 bp

<1000 bp

<« 500 bp
326 bp—>
237 bp—> +——=230hp
< 100bp

1: urds 2. alkA; M: Marker (DI.2000)
2 wwrA.alkA R B PCR &R
Fig.2  Amplified product of uwrA and alkA by PCR

Construction of recombinant vector PUCD- uvrA

2.2 pT-wrA~pT-alkA FEHERN PCR % E

M Amp AL _E & PRI 8 A4S pT-uord ~ pT-alkA 3
AL 7, BT V& PCR %858 . bR pT-wwrd &
PRI v b 3, F A vw B B Db Bk e B (L 3) . 8k
SLREMEAT IRV PCR %558 I AU PR, m 45 25 45 1T
FETRL BV SRR, S =R . LB PR P4l
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XF, IR 99% , iy FE TR, 2 W9 14 77 1) 1F
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M13F, B 4Ca) ly word LEXTEL, B 4Cb) A alkA EEXT
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(K02498.1) J741.
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sobE, FH EHE W74 PCR 5 78 FURAR 72, 1X m] G Al
HBAREOR, FAAE R B AR XS PCR 7 38 A 52 W 3 %
I BB R A IBUTORE I #5354 T PCR %8 5€ , 45 R

uvrA
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Fig.3  Determination of pT-uwrA and pT-alkA recombinat vectors by PCR
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GTGTAAACGCGCGATTGTACCATTACTC
GTGTAAACGCGCGATTGTACCATTACC

AACAMACCTGGCCAGACATTGTTACALC

L 1 1 L
AATAGCGCTTTTACTATGTTGTGACCTCGGTTCC GPJc A uvra origan
AATAGCGCTTTTACTATGTTGTGACCTCGGTTCCGEGA UVRA. MI3F

AACACTCCGG

GTAATGCATT

CCAATACTGTATATTC 4T Majority
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AACAAMACCTGGCCAGACATTGTTACACAACACTCCGGGTAATGCATTCCAATACTGTATATTC AT uvraorigan
AACAALACCTGGCCAGACATTGTTACACAACACTCCGGGTAATGCATTCCAATACTGTATATTC AT UVRA. MI3F
TCAGGTCAATTTGTGTCATAATTAACCGTTTGTGATCGCCGGTAGCACCATGCCACCGGGCAALARA Majority

T T T T T T

140 150 160 170 180 190

L ) L L . L
TCAGGTCAATTTGTGTCATAATTAACCGTTTGTGATCGCCGGTAGCACCATGCCACCGGGCAALAA uvraorigan
TCAGGTCAATTTGTGTCATAATTAACCGTTTGTGATCGCCGGTAGCACCATGCCACCGGGCAAAA UVRA. MI3F
ALGCGTTTAATCCGGGAR Majority

T T

200 210

. .

BAGCGTTTAATCCGGGAA uvra origan
AAGCGTTTAATCCGGGAR UVRA. M13F
(a) pT-uvrd
GCAAGGCATTGAAMGGCAGCAGCGTGCTETCGTTTTCCATTTTTAGCARLMTGCGGTTTACCGTC AC Majority
10 20 30 40 50 60

GCALGGCATTGAAGGCAGCAGLCGTGCTGTCGTTTTCCATTTTTAGLCAAATGLGGTTTACC T A&C ALKA. MI3F
6CAAGCATTEAAGGCAGCAGCGTGCTGTCETTTTCCATTTTTAGCARATGCGGTTTACCGTCAC alkA origan
GCATGACCGCCACTGAACAGTTTGCTGTACCGTAATCAAAACCAATAAACACGAAATAATCCCC A Majority
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GCATGACCGCCACTGAACAGT TTGC TGTACCGTAATCAAARACCAATAAALCACGAALATAATCCCCA ALKA MI3F
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LAAGCGCAGCGTCTGAATAACGTTTATGC TOAAMAGCGGATGAATAAGGAGATGCGATGTATACCC Majority
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' ) N f h | f
AMAAGCGCAGCGTCTGAATAACGTTTATGC TGAAMAGCGGATGAATAAGGAGATGCGATGETATACCC ALKA. MI3F
AAAGCGCAGCGTCTGAATAACGTTTATGC TGARAGCGGATGAATAAGGAGATGCGATGTATACCC alkA origan
TGAAMCTGGCAGCCGC CGTATGACTGGTCGTEGATGTTGGEOAT Majority

270 280 290 300
TGAMLCTGGCAGCCGCCGTATGALCTGGTEGTGGATGTTGGGAT ALKA. M13F
TGALCTGGCAGCCGCCGTATGACTGGTCGTGGATGTTGGGAT alkA origan

(b) pT-alkA

B 4 pT-uvrA pT-alkA EHF RN F LL3TLE R
Fig.4  Comparing sequence of pT-uwrA s pT-alkA recombinant vectors
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<—— 2 000 bp
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<«—— 500 bp
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1,2: clones of PUCD-uwrA ;s 354: clones of PUCD-alkA s
M: marker ( DL.2000)
El 5 PUCD-uvrAPUCD-alkA ELEH{KH) PCR £
Fig.5 Determination of PUCD-uwrA and PUCD-alkA recombinat
vectors by PCR
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FNTH, R ) WA 200 2 IR 22K, 3R
PR 18 I 2 2 L1 04K 5 4 N v BRI R R EE R
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LI S A 0 R 1% 1) A B M09, BAA TR
B (22 FI45 L

(4) PUCD-wuwrA ~ PUCD- alkA B AR B W] 20 % 5E AN
K BRI PCR %858 V5%, T A 5 HURH BY. e [ 114 T
Wi, FEIEAT PCR %7€ , AT ISR I 250 R

(5)PUCD-uwrA ~ PUCD- alkA #7407 45 S R B«
wrA~ alkA FEDR P B OV 4 Y46 N PUCD61S #i4k %
o B R Cmes) » 3R 7 18] AL B IE A, PUCD- word ~
PUCD- alkA F 418 RRE S BTN .
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Decordation ‘Decoration #1': Ghade (with solid bright cobalt) residues that differ from the Consensas.
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Decoration "Decoration #1': Fhade (with rolid bright ccbalt) residues that differ from the Consensor.

: Saf 1 D Xba T [: Bamll 1

(b) PUCD-afkA
6 PUCD-uvrA \PUCD-alkA E4BH RN F bL 33 455
Fig.6  Comparing sequence for PUCD-uwrA and PUCD-alkA recombinant vectors
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