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Abstract: With specific primers designed, the aimed DNA fragment was amplified by PCR from aniline-degrad-
ing strain ANAS. A genomic library of strain ANAS was constructed in the cosmid vector pLAFR3 using E. coli
EPIIC0 as the host strain. Two recombinants were identified from the genomic library using in situ hybridization
and Southem blotting probed with the PCR product. By the analysis of subclone sequencing, it was sure that the
aniline dioxygenase gene of strain ANAS was cloned. The sequence analysis and the deduced amino acid showed
that they were different from the relative sequences regisiered in the GenBank and revealed that aniline dioxygen-
ase gene was conserved through evolution.
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ZARL (ortho) * BRIAISL (meta) > SRAEFFIRGIME . 26005 3 0L L8 048 3L BT 52 FF
HRFBHEEAER—BAT L, CHHRMAEFNRERS., ERUNERE
H RSP NE — 8, ATOERRBLRAGEE R, TR YRR
WX BMEE, O P. putida UCC22 BHE™ | Acinectobacter sp- YAA B | Delfi-
ia acidoverans BRK-"" & Frateuric ANA-18 Btk ", ER AN EEEEEH,
hEE ¥ PURPE P 3ER 1nQTAIA2ER (atdAYA2A3A4ASR) WiF{L Tlal—BH T I+,
HEBHE—REASNESE, M dnQT (atdd142) SERNEREREENE
AR, tdnAlA2 (atdA3A4) FRIBERRIUNEBERB KPR T E, wWnB (atddS) %
ARG SN E R R A SR 7, W E BTV RIEE 47, TdoR (AdR) EH
AP AR LysR #% FREEE XK, % % KTF L dnQTA1A2B
(atdA1A2A3A4AS ) AT . HERT YA RE L L S8 & 1 TdnAl Fl TdnA2 M4 FEH
FYERREEAN M2 SN B, EEEBE| TdnQ, RIS Tdnl of i —40%
BRFEALH -FRAEYREBERE" " . EH5 B8 KM% AE AT ANA7
RIERESCE, SERE BRI A B EE IR, 3BT FrRE Y 36 B e 0 7 0 40 4, X
ST AL G W IR RER A NS & & W T IR HIT T 25k,

1 HMEERE

1.1 bk, ERMIERE

AEHH A ANAS, DNA #4F K3 K EHE DHS o OB H IR {E pLAFR3 A STB %
%, Fkigik pGEM T-easy (Amp'), pGEM3A ( +) (Amp’) W) A Promega 4 &],
F H IR E Luria- Bertani (IB) FIEHLELH R MO, REFTERMELETEE Amp'
100mg/L.,
L2 H4iRH

Taq #§, dNTP, T4 DNA #E45RF. FEHMHEATIBSE B A TR (KiE) RS
Fl, RNaseA, M. AYHFEEME BEETAWARL
1.3 HEERERLE
1.3.1 TREBKSEE. ATR RS A - AR /DA W ekA pLAFR3 fE 4
Bk, LK EPILOO 75 4B HBR ANAS #9540 S0 .
1.3.2 DNA #) PCR 4748 RA1LL GenBank "R Z04F i YAA Bk R IUNE R £ A
atdA3ER AT BT F] ( Accession number: D86080) wits|4, LiFs4H 5°-CCTGGT-
GCGAATGCCTATGGAGAG-3", FHf5| ¥4 5'- TCGATCCATTCGATTTCCGGCATG -3°, X
AREFEMAR G ANAS HNAMITY 8, KM &M 95°C M4 #E Smin, 95°C A5 £ 30s,
STCIRK 45 s, T2CHEA Umin, 30 PMEFHE T 72°CHLEHE 4 10min, %3385
AR R DU A AR YR BE BT K/ 788bp, 11U 788bp #5 RYE A B, ZEMETP b
WiRtEARL AR HEE, & Rache #y & ¥R &RiC G E R Southern Z2 38 H884t .
1.3.3 DNASHAREEIHISE: LAOE/SDS RIERMFEZEEY DNA, /B H45 Y
HATE PN YINE EcoRT MG IR, #i4EA DNA/EcoRI H BT R/ NEETE 15 ~35kb 2 [8], #
WA RERIAEE, XA DNA BT A EIARY), (R4 & SRS HE B R 1k Bl DNA
iy T
L3.4 HPACERMME. HEEHSMNER B S % 5 BER /L4 58 485 8 pLAFR3/
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EcoRI 4T, L4ksMusk . ¥ E. coli EPIICO, MR L., EA] EPICENTRE NG |
f1 31K & MaxPlax™ Lambda Packing Extracts Kit 4136 §63 |
L3.5 SCEERIFE: WERAXESEERBIREE L, FAuNMERmES TR
b EHZ"PIRCHES, SBI0RK (13] REERERBMFERL, BEE s
YeRR, 85, F Amersham Biosciences 4 A [t Typhoon9410 33 Wi {8 .
L4 FIMERSH

DNA OB E h EEM TR (Ki%) HRMARDME, 31WEit A Vector NTI;
DNA KZEHEF51 547K A Dna mand. 0 J http: //www. ncbi. nlm. nih. gov/BLAST/#Ff

2 #ER5a9H

2.1 iF$h DNA REMRENFESSH

LABPE ANAS R4 R, et s BBk 5 | B i R 0L &4 64T PCR i, ¥
HEEWS, 5ikED| pGEM T-easy ik /5, #Hikrh R AZ DHSa BZH41MY, 25K
PR IEER, EEXEREWAFANT, MFEREREZT VectorNTI 844 Ho &,
PCR 7% atd788 5 GenBank ' #{ i i Acinetobacter sp. YAA B ¥k 2 e Ui 48 &6 5 4
(Accession number: D86080) 7EHFFBUKFE LA 93% MR EHE (4EXET). ¥VIEH
SEM ANAS thy SRR T B R SUN BB EHE K &, Ae S i 5 5 e XU 46 i 2 PR
7378
2.2 ANAS BERERAEMME, PRMERELFRHBESEF

P FIROEL pLAFR3 fE 9304k, & Btk ANAS R 40 DNA 345y 856 Fr ik, 248k 4p
B3 KR E coliEPII00, TEEFEHEFRTAR L3RG 1 FENE4TTRT, W Tk
ANAS MR AR SCE . BAITREVLILER 6, 144 B EAE I X E SR R7E, FEbLEk 14
T THIT A, B SR THENMNE DNA H B, SEBKE K 23.6kb, HHE L
Clarke-J. Carbon A N=In (I-P) /ln (1-6)™) | % P& 4 ANAS B A BT —HH
BB P H99.9% LU |, CFRAMERETHMIEA DNA B A DI BEESR

LAY P $7IC A9 PCR 14754 atd788 1 H4R4E, M 2,000 ANE Ll BT R 2
22, THEE S ARMHERRE (F1, REFR2 MR HETER), RS2 South-
em blotting JiE, F{LF pCXA240 F pGXA310 HFH TR (E2), EHIMEHBX
/Narile 24kb, 31kb A4, HEHMEILRE EcoRI K B,

g e mAE

&

B 1 ANAS B4R B R N 230 BUTEE B R E
2.3 ERREFROERESHF
i EcoRl Bg UV E 4 Bk pGXA240, K45 4 MSMEH M, K/N351% 15kb, Skb,
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BE 2 54TEEEN EcoRl Bt 57 PRI O3
a5 IR EcoRI BEEILIK, b L2 atd788 MERETROZ3E
M ADNA/Hindlll, 1 pGXA240/ EcoRI, 2 pGXA310/ EeoRI, 3, 4, 5 {Bi P 72 1

2.5kb & 1.2kb K4, A EKE Wi H EREBI B8k pGEM-34 ( +) L, KIGHE
4 b pGXAS01, pGXAS502, pGXAS503, pGXAS04,

B EAFRBEZERETEYAR, FFIXERK T7 M SP6 Bk fF., S ¥ kg
WFFSrHr, EABOR pGXAS02 3° iFF5 5 Acinetobacter sp. YAA XM EREEERH at-
dA2 5 90% B E TRYE, B4 Fobl pGXAS03 Bk 54155 Acinetobacter sp. YAA FERE XN
HERERER atdA2 Tl atdAS A 98% F1 81% HIFIIEYE (Z5REKER) . SHERERFLS
B, BATSHIATEDRRImEREH,

2.4 2.5kb EcoRI K E I ERIF I 9

EA SR pGXAS03 4 2. 5kb #MB EcoRI Fr i, HBsm 75143 55 3 B U £ 88
EEFHFRAEMREEE, RINFTETRFIIRE, 7F GenBank HFE RS H
AY877266, .

H W KARH 2. 5kb B HRF M A TR, BB Vector NTI K& blast 4347,
RBR, % DNA KN 2, 560bp, FESAWINEEN ORFI #1 ORF2 (FFEK
HER) B—AA %A ORF3: ORFI £K 1,281bp, EHFET ag (L F5 162
HEE, ZUHETF eafiTH 1,40 MEHME, G+CF 8 43.3%; ORF2 2K 633bp,
RIFFEET ag (i TH 1,408 MK, KRIEHEBRF wg AL F5H 2,038 MEHR, G+C
Fi41.4% ; A58 ORF3 £K 510bp, RIEFHEST ag (7 T5 2, 051 MEHRR.

FFHURESMSHE ORF1 M 426 M EERRBEL K, Wit T80 48,419 HE/RHW,
SHL A pl 5.30; FFRCRIEMISHE ORF2 (1 210 M EERBEAN, MitarEHR
24,120 FH/R$, 5 pl R 5.52, WATFIA Vector NTI R EA RN A ERF
7, SEREMERBFIIHTRIEHE, SRNEL, EH: 2.5kb EcoRl F i
ORF1 1 ORF2 HBMEAFM ALK RSN S ANTE YAA EHEEEUNERS o
TR FEEARBERENES, ANNHN8TLMT9%, AN EELATHIRBIETAT
Ve BIRRRE DU E RS AWdA3A4AS &5 Acinetobacter sp. YAA FEZRRIR, RUHEM]
b EERSHE, TR R RNE R E R AR R H .
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1 ANAS ERTMEMEE 2. 5kb EcoRI KRB SEMFI SHTEREREE LR

Identity (%) Gene Product of function Strain

ORF1 87 aidA3  o- subunit of aniline dioxygenase Acinectobacter sp. YAA
55 tdnAl  Large subunit of aniline dioxygenase P. putide UCC22
54 wnAl  Large subunit of aniline dicxygenase Delftia acidovorans
53 tdnAl  Large subunit of aniline dioxygenase Frateuria sp. ANA-18

ORF2 9 atdAd  B- subunit of aniline dioxygenase Acineciobacter sp. YAA
43 tdiA2  Sinall subunit of aniline dioxygenase P. putida UCC22
46 tdnA2  Small subunit of terminal dioxygenase in aniline dioxygenase Frateuria sp. ANA-18
45 tdnA2  Small subunit of aniline dioxygenase Delfiia acidovorans

ORF3 78 atd45  Reductase component of aniline dioxygenase Acinectobacter sp. YAA
33 tdnB  Reductase component of aniline dioxygenase Delfiia acidoverans
3 tdnB  Reductase component of aniline dioxygenase P. putida UCC22
28 tdnB  Reductase component of aniline dioxygenase Frateuria sp. ANA-18

Ry, FERERNFHFEASYRIBEREE AR RELITE, 35%L
AR o« TEY B PEMEEAMNBRIRE, SURESELEEBASHAERE
R F1%E5E, N NADH 2R EEEAFBE| [2Fe-28] .0, FHAMERET
KHE3 M (Fe'") M2 4 (F&'') MNMETML, HEELEZREUNESE ", o
ANAS RN A EERF T 7 £, o TA AtdA3 N-F 35 &5 Rieske A [ 2Fe-
28] HiaRFE, N-KinfRK 3 H A EAE FAD I NAD B E G ri. WA,
ﬁ@@%gﬁﬁﬂM§ﬁ%§E@ﬁﬂﬁﬁﬁ%,ﬁuﬂ%ﬁ%%Tﬂ%ﬁ%ﬁﬂ—
TR, HA NK¥5 Cys Hl His 583 5 2Fe-2S Bl {i MHi%E, His #1 Tyr 55 KL A {7 8% 5
T o J%LE Rieske BY [2Fe-25] Z5 &R THAREH 40 TNMEERRERT, RUATREE
B— R, AdAS N [2Fe-2S) SARTHZG, R—REhR, 5K
R PR AR O UNERE R, ZHR, PEEHNTNER o« TENEEEEAR
— AR XEERRUTUNEBEREERKNAAHEPERFGTE LB Mig
WeAs , R pe HU A TR A0 R X R R T B 1 T
3 itit

ATHERREHNKEREHIRBEREFX, HitERFHES19, LLPCR I MK
DNA R EAnic iR, MERAXEDHH HERN, H7E GenBank #2318 & XU
EREARYI®, FOfTEBSREE SR EMREELRAER K, Uata M %
RIBARSF AtdAl (TdnQ) HEMRFIIEEMR AN EL RS ESEMH, RS
BR—H, KB, BHkRE., ABRRES y—4" . EE2RiEit
JU51 4T PCRY I, BARRMEAR, EAV HHBM A BERAREN, BREHS
ANAS BRI — B A S B YAA W ERE S T FIREIT51Y, Av#EE &k
93% [ A J5 4 DNA | B,

REMREN, BERUFESSFEERASYNMAYRER, 0 AR
MERMEEM RS, P. putide UCC22 5 Acinectobacter sp. YAA B3 e Befm 35 05 o e b
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HaB T, R RS YAA BBRRPEAR AR R B BT, O R R
8% Acinectobacter sp. ANAS B VUSRS &£ A7 F B B, E5E 9K W B3k ANAS
WP AL, PR MR R BB ok, 83 YT 8 EcoRI 52 40 14k Bk b ok
i, BRI — &R/ 120kb 755 B R FRN . i85t Southern blotting 31E, PCR
P4y 788bp M HBA A ELREE S ANAS BTR 2. 5kb EcoRI HERARA (BERAER), WY
WEER T BRBR ANAS R R AR G B85 R B0 e 2R R O AR R X — i B ey OB

BT AME, FRAMAMEREEZE LKL 6kb, ARLEM ANA 5 BE A EH
fi e 3| P ML R AL TR S R BUA/D AR 24kb, 31kb 224, FRLFT LM FRAE 35 4L
FRAREEARIE MR BLR B . EEXT 2. Skb EcoRI ) Wi Y BIIFE 5347 R, atdA344A5
i GenBank BHORABXRRE —ERED, EEMR—RENSRHHE YAA HUER
m, ROEFAEH MR, BN TE— AP R SFREMELEHE R
HEFkEE, MR SRR SR TEA LR, 55— 7 R I SR 3] B 3 R AU 42 A
B R SRR T R PR R AR, AP LR A

X XW
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