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Over-expression of Aniline Dioxygenase Gene in Delftia tsuruhatensis
AD9 and Construction of Engineering Strain of
Multi-substrate Utilization
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Abstract ; Delfiia tsuruhatensis AD9 and Acinetobacter calcoaceticus PHEA-2 can utilize aniline and phenol as the sole
carbon source, respectively. Catechol is the first mid-metabolites through the degradation of aromatic compounds,
which is degrade by certain enzymes to TCA-cycle intermediates. A complete aniline dioxygenase gene from AD9
strain was cloned into a broad host range plasmid, the resulting plasmid pVD was introduced by triparental mating into
wild type strain AD9 and a phenol-degrading bacterium, A. calcoaceticus PHEA-2, respectively. The over-expression
of aniline dioxygenase gene enhanced the aniline degradation of AD9 strain and conferred the capable of aniline utili-
zation to the PHEA-2 strain.
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1.1 EHRFBRL

K FF R IM109, D. tsuruhatensis AD9, A.
calcoaceticus PHEA-2 J© 55 & # & pVKI00,
pRK2013 #5244 3L 1 % {R 1%, pGEM-T # ikl T

Promega /3] ,

1.2 EFEREREHG

LB 3% 3% 55 FH K FF 1 A bk Y 85 55 A4
7o medium K #5523 FEFAERIE bR D. tsu-
ruhatensis AD9 1 A. calcoaceticus PHEA-2 {5 3%,
KGFFE T 37C 5555, D. tsuruhatensis AD9 i
A. calcoaceticus PHEA2 T 30°C 1535, AR #E 525
R  EF R E T MA KW E N 50 pg/ml /Y
AR K, 100 pg/mL K PUFRR,
1.3

BR%)PE N LD B, Ex-Tag DNA 345§ #il LA-
Taqg DNA B4 8 TaKaRa 44 TF# A\ #l; T4
DNA 3% £:# W B Promega /A F]; DNA 4fif i
& H QIAGEN a4 540 F %30l
B gAY TR AR50 2 4 B dd s 519
A RS B A TR R SE
1. 4 JRAFNEELH DNA 2EL

BRI K20 DNA (Y3250 s 4w o7
HERE,
1. 5 " EExHikaag

AR 48 e I At 5k X 7% 17 37 ( GenBank %55
AY940090) B iHA A MU A B R R 519, LF
5'-GCCAAGCTTTATATCTCAAAGGATCC 3’ (T
X%k # 7~ Hind T B Y] 47 £1) ; LR: 5'- CAG-

CAAGCTTTCTCCGGGGG-3’ ( F R4k #5R Hind 111
EEYI{7 %) o FH TaKaRa 4\ F]{#) LA-Tag DNA B4
BEAAT P AR S, PCR ¢ G %42 . 94°C BiAE
#£ 10 min;94C 30s, 68°C 15min,30 G ;72°C
FE{P 10 min, FzL Hindlll 43 9 BG4 PCR 240
45 F B4k pVKI00, FI F DNA [a] iz 71 £ A 3t
BRI o 4 ) BV UACAH N B R B, #E T4
DNA JEEEVERT , 2R e SUn AU Bg 2 B A B
M) FEfEZ pVKI00 1 HindIII {3 5, 3545 B 4H Fokr
pVD. ¥ pVD # A KNG FT H IM109, 4R 5 BeFh 2
SRR LB B R P ARG 5 R PR B L 3R
HEATERYIAN PCR 560E, AR B A% Rl e A 2 N 8 I
%] ( GenBank % 3¢5 AY940090) , % i1& 519,
QF: 5'-TCCCTGCCTGGAGCCCGAAAC-3’ il QR:
5'-TCCCGCGCCGTGAGTGACTG-3', PCR ¥ 1% %
4. 95°C FiAEHE: 10 min;94C 30 s, 57°C 30 s,
72C 30 s,30 WJEFF ;72°C FEH 10 min,

1.6 EARBRKWE

KA ZRBENTE BEAR B ERK
pVD 1) E. coli IM109 ZHRf 435I D. tsuruhatensis
ADO BP A RIZMHI B A, calcoaceticus PHEA-2 DA K%
H5 BBk pRK2013 #2 2:2: 1 B HLBIIR &, #1749
H RN, TEH 100 pg/ml PUFFER # midum K 5
FrIk B RA WA RN ES T, 23 Buk
PUMERC R T, B E AR E N 4 T 1T B
Y%k,
1.7 FERSERMNE

FME SR E R AEA AR, mE
Wy A B D, tsuruhatensis AD9 1 A.  calcoaceticus
PHEA-2 Ko G 78 £H B A9 25 1< ft 28 o 25 Jie B i 52
B, PR B IE ) medium K AR M4 55 97 5,
200 rpm,30CH KRG,

2 HBRE5GH

2.1 EARH pVD HHERHEEL

PCR §"3%75 2] 9.3 kb f25 f BUNN 42 BiE 22 A
H B, AR pVKIO0 A Hind I BEYIJE 482, 9k
Pebu M UMM T BORIAR B, HETT B4 IR R
i XU A B 2 R 6 R [ A BRAA Hiind THT 3 550420
(K 1a) . [IBSRA QF 1 QR 5# k1T PCR %
E, 1815 2 384 bp A B, AR BUHSIR. #
P PH P T 2H R A 4 I pVD ol it = R A A
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pVD 4 il ¥ & D. tsuruhatensis AD9 Fl A. cal-
coaceticus PHEA-2 v, B 5 5 2 B AD9A H
PHEA-2A

678910

384 bp

@ o)
#8171 Enzyme digestion PCR

1 pVD FENMEEEFE BV PCR &7
Fig.1 The verification of aniline dioxygenase gene
of pVD by PCR and Hindlll digestion.

1: X DNA/Hindlll marker; 2; pVKIOO/Hind Il ; 3: E. coli, pVD/
HindIl ; 4. AD9A ,pVD / Hind Wl ; 5: PHEA —2A,pVD/ Hind Il 5
6: ADIQF/QR PCR; 7: A DNA/ EcoR I + Hind Il marker; 8:E.
coli,pVD QF/QR PCR; 9; ADIA genomic DNA, QF/QR dPCR;
10; PHEA-2A genomic DNA,QF/QR PCR.

2.2 FEINSHEERERZERE D. tsuru-
hatensis AD9 R FRIE

MEFAERY D, tsuruhatensis AD9 FIEHIES T
AD9A ¥4 L, BRI B % o) Bl AR AE 20 mL
LB 8537 W o, 30°C, 200 rpm 33 47 % 57, 43 1] LA
2% HeFh B H A ] 100 mL 600 mg/L 2K B 1Y
medium K JCRRR AR EEFREE T, [ 6 LA I B 448
[ 55 SO IR, BERR 2 h B S ml A 0 0 5 R
) B I R AR g T R B T S 4 SR AN 2 By
TR, AL W D 600 meg/L, AL TH ADIA &
18 h N BEACHKE IR i 4> BRI , T BF A2 2 AD9 75 20
h BB 58 4 ik il v VR 1 2R R, 3% S I 3 O i
XU 4 it DR 114 5 DL 50T £ i AR e e P T 8

600 ——AD9 -#—AD9YA

G S (mg/L)
Concentration of
aniline(mg/L)

0 " . .
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Fig.2 The degrading curve of aniline in AD9 and AD9A.

BT E AR ADY M EAES T
AD9A T4 600 mg/L g V- E 15, A
AT ADIA K 24 h 5, BB S B 5% 4k A ]
FEYIAR A B, TS RN T R IR AR AR 68,36 h
JERREEETE R RARR el s A
FRIARAE T ek, BRI 4R 8 — Iyt M A 4
P R0 A T R e AR ETE R . BT AE AL AD9
W T 24557 42h RR A AV 25, ikt 3R B A% = i
XU 4 il A DR ) 4 DL B30T i S B PR R A o

2.3 FERVUMEHBERNEXHRERE A cd
coaceticus PHEA -2 AR i%

Wit =R A RO pVD R AR A cal-
coaceticus PHEA-2 tt F medium K &£ 557 5
R, A3 BIARE] 15 AR S AR RSN R R )
2, T B A B Y RT L PCR S ) 1) 28 e XL
InERE R, EAH W A4 N PHEA2A, B EH
% PHEA-2A #1184 B PHEA22 43 BI7E & 4 600
mg/ L % 1) medium K FEFREE 0 V4R R £ 5% 57
24 h 5, B E PHEA2A B Ab B 5% 3t B A%
87,1 PHEA-2 WREL R B A (WL 3)
RUIEFR N PHEA-2A v 2R SUN S Bk R 7
RB PR N PHEA2 B 215K 7EIXBNENT,
ORI AR AR AR T, AR R T B A RS Y
R BAR A,

PHEA-2A

B3 FERRWIMEEEEE PHEA - 2A fIfRIE

Fig.3 The expression of aniline dioxygenase

genes in PHEA-2A.

[EEF, 2 T 3 — 25 B 2 e AU 48 B3 (A 7
Feik , BRI D, tsuruhatensis AD9,A. calcoace-
ticus PHEA-2 MIE A 5 F PHEA2A )74k L,
S35 Pk BB B YR AP A 20 mL LB BE 5 h,
30°C ,200 rpm B EE SR, 23 A LA 2% Wy $% Tl i B
5] 100 mL 4 600 mg/L ZERE ) medium K TCRE
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98 FOE & B R R 10 &

VR FREE T, IR 2 b B S mL A I R R Y
TR, WP AR e R LA 4, K
VAR B R 600 mg/L, EEALE PHEA-2A 7£20 h
PRI B K % e e B A 51 380 mg/L, T P 44 U
Fifi e A. calcoaceticus PHEA-2 3% 3% 35 op i 28 ik
WA T, KRR D. tsuruhatensis AD9
AT AE 20 h PRORE SR B 4 T R A, BRI SR A B
PHEA-2A 3R1% T B i i 68y , (BTSSR e 1%
TEFHEH AD9 AL BR . WL AR D.
tsuruhatensis AD9 W W E IR AE A, cal-
coaceticus PHEA2 H1 1§ 3| T R ik, H K K K
BAR.
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Fig.4 The degrading curve of aniline in phenol-degrading

bacterium A. calcoaceticus PHEA-2.
3 itig

T YRR 55 T R AL B ) S 8 A R S
YIREAL A O o 8] P R AR I B GROR
SR B RN IF L AT I FRRERRE, D, ssuruhatensis
AD9 Xof 75 e 1) P A A (B 2B AR T I o

B AU A B AL R R AN BFAE R D, ssuru-
hatensis AD9 J5, AL ADOA [ fiE )1 15 2] 48
o, DT TE SR R i b, AR R AR R R R
AL R AR IR B X — P R . (AE R R AR
T, EH B bR E =R R R R
1 XD BB 3R R ) 3R TR TE AD9 R RE AL s 42
PIRFEEE,

AT, b KB M E A calcoaceticus
PHEA-2 53 AR BUMN A RS B R f5 , 72 VAR ik Sy
ME— BRI AR R Y medium K B3R5 T4 1Y
AP b A P PEHA-2A REGSAE K (IR TP R M
MR R %A B 2L B AD9 ik, UiHH D. tsuruhatensis

AD9 EREXUNME BEIL N FE A. calcoaceticus PHEA-
2 1BRIE H R R BAR AU S g 5L R
fE A. calcoaceticus H IR BB B R B AT B & R
F D. tsuruhatensis Fl A. calcoaceticus W1 f& BB
g6, D, tsurvhatensis TR DNA ) G +C S8R
63% ,Ti A. calcoaceticus DNA ) G + C &4 ¥
41% ~45% ; B E VT BE R T D. tsuruhatensis AD9
IRV A B )5 30 F7E A calcoaceticus H
AR BERRE . A TR G EBERA
W TAR B 2 SRR T RETH A BB T R AT
) T AR HER
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