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JEYTE et i R AN B E I 25 T ax st
B IS Y 10 2 W B AR AR DR e
i % A e AL A W /R kiR~ T B £ 1 HLDs
FEAE T NI A 2R D RE AT 2 5 AR R 5 4R
Rgntoor,

G R G K E /0, HLD FE el 43k 3 Ak
L % #% HLD-1, HLD-II 1 HLD-III, & i1 3% Fi A [F
M AL FOBE AR R 21 L ERITR 2800 %42 i HLDs
#6J8 F HLD-IT WK . € % % () HLDs B9 )i 973
Pl A ), 0 A AR L TR R AR A i K Y TR
C,-C o Z A A be s R B b I 1 (I I I (TR L
BB ME A S W% . Koudelakova %5 ¥ #% T
30 Fh #1780 5 Wk X HLD F S 4 45 S ek R 45 496 12
GEAT, 3F 4 HLD %40 4 A BG4 S
HLD 1t 36 5 5 1 0 52 % A kA6 S 5% 1 2 18] 9% R
VD, S5z b5 HLD (R W05 Sk i I R 3R
S LT TG 7 o5 RS 0y o 1 38 0 A K /N RS
R P T T LA AT LR R KO TR P AR
PEANEE (R B h st

B9l & 4E B (Alcanivorax dieselolei) B-5 2 7
T DA 80 A 3 J2 1 7K P 0 B S A ) — R A A I A
BT T A DR I PR R A — A T
PEHE BST_02249 v B o i A0 ke e it o . ik
LR 885 MZH FR A A, g i — 1> & A 294 A
LR AR 0 B T, AR SO HeAig 248 dadA

ACHI RS T B-5 % g AR Ak A 8 i A
M AR M5 B 2R D7 36 4 M T DadA 1 44 16 AL
e HoAe HLD SR v i 43 2 o, -1 FH R T 77 5
TRk alifk DadA LIEAT BE TG I A8 SE56

1 AR %

1.1

1.1.1 Bkk. R P A0S ¥ A dieselolei B-5"
(MCCC1A00001 ) f A7 T i [ ¥ 1 o A= 40 T ol O 3
By (MCCC) , Escherichia coli T #f DH5a #lI
BL21(DE3) Iy H RAR > ], k2K Bk pGEX-
4T-1 g B GE Healthcare 2 7. B & dadA JF %
(NCBI YP _006820866. 1) % it 1 T 5| 4 LA 4 4
dadA 2. I 7 5] 9, 5'-AAGGAGATATACATAT
GCTCAGAGAACAACTCCCC-3'; T % 51 %, 5'-
GGTGGTGGTGCTCGAGCGAATTGGATAGGGCCT-3',

L1.2 RFikMBERE: (1) IEAFE R RE B
BEH 24 ¢, H R 12 g, NaCl 5 o BRIIRREN 5 g, H il
20 mL, L #E 5 g, ZKAF BB N 5.88 g, KH,PO,
6.8 g,Na,HPO,-12H,0 17.91 g, M 4i/KE 1 L,
pH 7.4 121°CI2 A K EE 15 min, ff AT 0 0. 2%
(V/V) B4 % B/ MgSO, BEW . (2) #li % 5/ MgSO,
BRI 4 B 25 ¢, MgSO,-7TH,0 12. 3 g, il 4l /K =
100 mL, 3 g8 BRI o (3) ALK B 37 56 (MMC) .
NaCl 24 g,MgSO,-7H,07 g,NH,NO, 1 g,KC10.7 g,
KH,PO, 2 g,Na,HPO, 3 g, in#B4li/K = 1 L,pH 7.4,
121°C AR 20 min, {3 Y FAS I & A9 3 e R
BEW. (4) 3 TR IR G W : CaCl, 2 mg, FeCl, -
6H,0 50 mg, CuSO, 0.5 mg,MnCl, -4H,0 0.5 mg,
ZnSO,-7H,0 10 mg, @ 4K 2= 1 L, 1 38 B .
(5) B URR 7K ¥ - WU 9K 0.3 g, 3 T 100 mL
95% H) L WE . (6) B TR K Bl v W - TR Bk Bk 6 ¢, iR
F- 100 mL 6 mol/L A RS ER T .
1103 3 Z 3700 A0 4838 « i 0% 0 e e P ol ARUIE ) 1
0L 3 1, Exonuclease III #% fig #b 1] fiff . BamH 1,
PrimeSTAR HS DNA Polymerase ( /5 1 B B ) Iy H
TaKaRa 7\ &) ; Glutathione Sepharose 4 Fast Flow I B
GE Healthcare, 3% {Y #8145 SpectraMax M5 %Y fif
#R1Y ( Molecular Devices) . GS-800 St %5 B /3 #14/ 34
4% (Bio-Rad) ,
1.2 B-5 WX R EIF AE R

1E MMC AR B IR rh 452 0. 5% (V/V) 1Y He 4]
BN IMA [5) p AR e Je A Ay Ml — sk UL, 32 1) 45 45 1 B-
S5 W, 28 CHER B IR h ik v 15 5% 14 d, W1 IR) %) 45 %
OR R 7 5 6 i ) AR AR L A o R AT 1AM

FET MMC [ 44 15 7% 56 0 35 35 1L _E 0 A5 1 45 1Y)
B-5 TR, 75 £ B 2ok ok 0 B 55 L 55 5 BBCE — R
BT 200 WL ASTa] i ARIE 4 1 J0 T U8 AR R, Y3 1 g
AN 5E A P I LU E R S THCT 28°C B 3R 46 A B AR
14 d, 3] ) of 26 B ) 0 ) S8 A8 7 4 T IR
L3 REHGEHE

$ I B-5 T Y R 2 LA Z AR I3 dadA
K ] BamHI X pGEX-4T-1 JEATEE UL AL
1 dadA FE TR FVE M A 5Ok 15 4T 3500 B B MK R Uk
e Il i 4l ik, i LIC 3% ( ligation-independent
cloning ) # H K F AR . DNA I 2 B 2 ik 4 A vh
] 2 AE R K AR R
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% 1. DadA B iE N ERT AW 46 Mg R IEY

Table 1.46 halogenated substrates used in activity determination of DadA

substrates brand purity/ % substrates brand purity/ %
1-chlorohexane Aldrich 99 1-bromo-2-chloroethane Aldrich 98
1-bromohexane Aldrich 98 4-bromobutanenitrile Alfa Aesar 97
1-iodopropane Aldrich 99 1,2,3-tribromopropane Aldrich 97
1 -iodobutane Aldrich 99 1,2-dibromo-3-chloropropane TCI >98(GC)
1-iodohexane Aldrich =98 3-chloro-2-methylprop-1-ene Aldrich 98
1,2-dichloroethane Fluka =99.5 2,3-dichloroprop-1-ene Aldrich 98
1,3-dichloropropane Aldrich 99 1,2,3-trichloropropane Aldrich 99
1,5-dichloropentane Aldrich 99 1-chloro-2-methylpropane TCI >95.0(GC)
1,2-dibromoethane TCI >99 1,3-dichloropropene TCI >92.0(GC)
1,3-diiodopropane Aldrich 99 1,2,3-trichloropropene TCI >95.0(GC)
2-iodobutane Aldrich 99 1 -chlorododecane Aldrich =97(GC)
1,2-dichloropropane Fluka =99 trichloromethane SCRC =99.8
1,2-dibromopropane Aldrich 97 1-chloro-3-nitrobenzene Aldrich >98
chlorocyclohexane Aldrich 99 4-bromodiphenyl ether Aldrich 99
bromocyclohexane Aldrich 98 decabromodiphenyl Aldrich 98
dichloromethane SCRC =99.9 trichloroacetic acid Sigma >99
chlorocyclopentane Aldrich 99 1-chloro-2-(2-chloroethoxy ) ethane Fluka =99(GC)
1-chlorooctane Aldrich 99 1-bromo-3-chloropropane Sigma 99
1-chlorodecane Aldrich 98 1,3-dibromopropane Dr. Ehrenstorfer 100
1-chlorotetradecane Aldrich 98 2-bromo-1-chloropropane Dr. Ehrenstorfer 99
1-chlorohexadecane Aldrich 95 ( bromomethyl) cyclohexane Aldrich 99
1-bromohexadecane Aldrich 97 1 -chlorobutane Sigma-Aldrich 99.5
1-chlorooctadecane Aldrich 96 1 -bromobutane Sigma-Aldrich 99

1.4 EBRFRESHAN A BRI 4°C Bk b5,

¥ pGEX-4T-1 Fl pGEX4T-1-dadA 43 5|5 AL E.
coli BL21(DE3 ) J&AZ 5401, /£ LB R B rh 5 55 i
B PP T L FURE A S 3 SR 26,250 1/min
Kidk 6 h J5, FRARIE A 2 8°C 4k 4 b5 57 28 h, 4%C,
3500 x g, B0 15 min WCAE A, i I #5044 19 0. 9%
i TRk V5 VA R AR VR AR AR 1 R, PR IR B O DLTE o
1 g W E AR 10 mL @9 B A S508 19 25 & 22 o
& (50 mmol/L KH,PO,, 100 mmol/L Na,SO,, 10%
Tl pH 7.5) EAE R A, 5 #EE,4°C,30000 g,
B30 40 min WA BV o I 45 G B2 b TSR
1% 3 B Glutathione Sepharose 4 Fast Flow % i , 7F
4CHEE 30 min, 8 B & Iy 20 A, BIE R
2o [ FHVE % 2% vh (50 mmol/L Tris, 100 mmol/L
Na,SO, ., pH 8.0) ok K v . 4R I B J1 U 6.2 v
(50 mmol/L Tris,100 mmol/L Na,SO, ,20 mmol/L if
JEE A B H K, pH 8.5) Y H bR A, OF T
50 mmol/L KH,PO, ,pH 7.5 Hi&E#T 4 YK, HIEW 45
J& , fdH] Bradford 30 & B b5 8 WK E, R4 GST
HE M DadA i 19 44 77 W 9 50 mmol/L KH,PO,,
Immol/L B-#i 4k £, 10% Hh,pH7. 5, BRI A

1.5 #EgiEnE

il 1% 71 09 KN AT T AE — 2 45 10 T Tl A Ak I
— SV RO R OR o AR P MO T EC ) 5 mL i
& 5 R AR &R, 9% op Wl R AE 37°C A W 100
mmol/L H & &, pH 8. 6, ¥ Il K 1% JiE ¥ A1 DadA
i R 2 4k 5 43 91 & 10 mmol/L #10. 01 mg/mlL,
W% A, BT 37 °C K IR & 4 K v O iR R .
il 0 U OF 4% 78 A [\ /Y B g B ) S R B R
500 wL, 7 BRIm A ZI A 50 wl 30% fiff FR 1 &5 .0
B LR ROV . IR A 55 L B R K %
WA 110 L i B2 Bk B S W, TR 2, R 10 min L)
b AR AR T 460 nm Kb WOV . M 4R G
B bR o il T S AR B R R R, X R
N B ) AR T DL R RE v BE GST (1 i AR & A
Skt BECZH W R W E RO AR B B
F, MIEHBAKX (L) HE, Hrb v R,
S, ,S, 43 Sk AR B N il R RN X B2 R R g
it 2k 1 2 1 DX Ry B3R Cp RoR SO R & b iy R
H W, — 4 0.01 mg/mL,
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/1L 1000nmol/L
(s1 - P2 (g1 - )
v = min _ 60s
~ Cpmg/mL - Cp1000mg/1.
1 -1

_(S1 - $2)

INH (1
60 - Cp A1)

nmol - s - mg

2 #XR

2.1 B-5 Hikx gREWHF AER

i FH Y A 8 75 A B ZE BE R P98 T B-5 g R Ak
YR AN . W1 EE 2 iR, B-5 B g% 7 LU
Z RO AR AL A o ME— B TR MMC 85 9% 35 o

A K. B-5 BbkGE R H BRI A 1 AR, B AN g
I 2 WA i AR, — B 4h S B-5 AR
AR

B-5 B A C,-C, 85 K 36 Bl iy i 181k &
Wy, A 4% 1-580801 C, . Co.Cy . Cly Cpy Gy Gy T Cg
Beke Y6 T e -7 O e T-TR oS be 1-I P e 1 -
BT e 1-B e 2-B T e R ER ke R IR
P LRI O e 3--2-H BN AR . Hoh B-5
BATE R A AR e 19 G -SR-S B
-G Zobe -G e -G08 T ke -t
T NBEFT T-IRAC 75 o PR SR A

R2BSHERARMARENHHFHERBER

Table 2. Growth of B-5 in some halogenated organic compounds

substrates growing status substrates growing slatus
sodium acetate growing normally 1,2 ,3-trichloropropane no growth
n-hexane growing normally 1,2 ,3-tribromopropane no growth
1-chlorobutane growing normally 1,2-dichloroethane no growth
1-chlorohexane growing normally 1,3-dichloropropane no growth
1-bromohexadecane growing slowly 1-bromo-3-chloropropane no growth
1-chlorododecane growing normally 1-bromo-2-chloroethane no growth
1-chlorodecane growing normally 1,3-diiodopropane no growth
1-chlorohexadecane growing normally 1,2-dichloropropane no growth
1-chlorooctadecane growing normally 1,2-dibromopropane no growth
1-chlorodecane growing normally 2,3-dichloroprop-1-ene no growth
1 -chlorotetradecane growing slowly 1,2-dibromo-3-chloropropane no growth
1-bromohexane growing slowly 1,3-dibromopropane no growth
chlorocyclopentane growing slowly 2-bromo-1-chloropropane no growth
2-iodobutane growing slowly 1,5-dichloropentane no growth
1-iodohexane growing slowly 1,2-dibromoethane no growth
1-iodopropane growing slowly 1-chloro-2-(2-chloroethoxy ) ethane no growth
1-iodobutane growing slowly ethanol no growth
bromocyclohexane growing slowly 4-bromobutanenitrile no growth
( bromomethyl) cyclohexane growing slowly 4-bromodiphenyl ether no growth
1-bromobutane growing slowly chlorocyclohexane no growth
3-chloro-2-methylprop-1-ene growing slowly 1-chloro-3-nitrobenzene no growth

2.2 DadA WEYIEEFSH

$ DadA #E NCBI B nr ¥ & b 347 BLAST 44
KRB B A A 4 K VRS A AR B 31, Herh R o3
BB pa AUE K b ™ B o/ B-OK AR, LA
ZhEef gt A% & i HLDs, 4l LinB | DhaA |
DhlA DmbA %, DadA {4 % 3 i 7 51 5 % 1
Myxococcus stipitatus DSM 14675 (i {8 2 B9 =i 48 458
Je bt v g (YP_007362382) H A7 44% 1y — Bk .

DadA 5 H A& % & 12 18 4> HLDs #§ B A
—E M T A, = 5 DhaA DbeA DmmA i

FEABLIE 435 37% 36% 36% , T Al 5 DrbA 14 2
PEALH 24% , HLD ZKJ5 A 507 50 22 Rt Lok, |
AH 22 18] 5 A0 AL P K T 30% (4 B0 42 45 0 3% 36 . DadA
5B 4R HLDs FYAH UM AE IE 5 B X 2Z 4 .
RGERB ARV DadA 5§ H M %% 1
HLDs HA3 B R JEPE . K1 s HLD g £k b 4%
& I 5 Chovancova %8 X HLD 47 i #E 1k 53 #1 &5
FAL . DadA 5 AT XA HLD-IT 3 52 1% 14 3% 4
KRB AR SCA Xl ST, AT REAR R T — B ik

9o
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Figure 1. Phylogenetic analyses of DadA and identified HLDs. This NJ ( Neighbor-Joining) tree was constructed by MEGA 5.05. Statistical
confidence of the tree was estimated by bootstrap (1,000 replicates). The outgroup contains six «/B-hydrolases which are homologous
sequences of HLDs. LinB (P51698) , Spinghobium japonicum UT26'°); DmbA ( AJ784272) , DmbB ( AJ784273) and DmbC ( AM696288) ,
Mycobacterium bovis 5033/66!'" =12} DbjA (NP_767727) , Bradyrhizobium japonicum USDA110'"'; DbeA (BAJ23986), Bradyrhizobium

elkani USDA94 ( Prudnikova et al. ,

Rhodococcus rhodochrous NCIMB 13064L6J; DmmA ( AAT70109 ), the metagenomic DNA of a marine microbial LﬁUllSOI‘lium“g';

(AB478945) , Agrobacterium tumefaciens c58l10) ;

Plesiocystis pacifica SIR-1'°7; DhmA ( AJ314789 ), Mycobacterium avium N85'2');

unpublished data) ; DmlA (NP_106032) , Mesorhizobium loti MAFF303099"'3] ; DhaA (AACI15838),

DatA

DhIA ( AAA88691 ), Xanthobacter autotrophicus GJol?! ; DppA (ZP_01908831 ),

DpcA (YP_580518 ), Psychrobacter cryohalolentis

K5!22); DrbA (AM696289) , Rhodopirellula baltica SH1'"); DmsA (AAL17946) , Mycobacterium smegmatis ATCC700084 ") Jann2620

(YP_510562) , Jannaschia sp. CCS1'2); Sav4779 (NP_825956) , Streptomyces avermitilis MA-4680'% .

DadA H.75 HL7 () HLD-11 3V 5% 1% 19 46 Ak 0 B fA
BBk, X} DadA FIE % /Y 12 4> HLD-II J 51 #F17
ZHEFHILL (F 2), 3% 30 38 458 4 —F i 5k
B H 4G DadA o i) 55 4% 20 5% 55 D102 (A f7
B L ERVEME AL AL E126 (WAL E ) | M A AL 5k
H268 (@ i & ) FI 5 — 4> i R 45 A 5k 3 N37 (% fif
B o Ji4h DadA {5 — A R LG R W03 (@
fEE) W5 KR T DatA Z A Br 45 HLD-IL i, £
;1

fdi Jf] SWISS-MODEL %} DadA k47 [l 4%, %
AR DadA 3% £ (1) 52 M & DhaA (PDB:2v9z)

HEL5H (P 3) A a5k B0 (1 2) #FE W, DadA
ETAHIANB A2 o B, L LR T o, B-K
fife Tl B S, HE = ek th 2 DA (1) @,
B -7 Ak Tl A o A5 H 8, PP 2 NS L B I B
Fr, WA o3 550 2 4 A F 3 A o BRE ALY I 3
(2) B i AE RO ZE A T L A8 T 2508, i 5 4 «
BRI ZH P o 375 P S L T A 45 A ) TS, B R
TE A A . RS HIRIAY, Dad A #4944 T HK
PRI L/ 3 0 45 K9 15 © fif A 45 #9 19 HLDs %€ 4 —
o PULHEWT, DadA 53 Ath HLDs — 8¢, 2R JH K fif
56 v AL
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DRBR csissmaramnincviasnwswamseswnarnmeswnny +MOEIGTGEPFDE
DBJA ...sesasiasesancssssnasanacssnnasasasnsassMSKP,,.IEIEI
TANB o vm poaim s b wws & s 6§ $e 8§00 8 B G E EEE S MSLGAKPFGEK
DOBR . ...iccsas it s s s sasasssasanarasascsas MTAFGVEPYGQP
DROR . o vvensmmwsy v w v E e s v s wow e v e e e e MLREQLPYP.K
DmmA MSQKLLMSRRATFAAGTAGLVAVAAGVPVAGRAQSQPPLQLPISSEFPFAK
b e e Ao 0 G O OD B O D O T O S A Er ) O T e F MGFADCPFRS

Dhah
DbjA
LinB

GTP FIRHGNPTS SH@RWR NSNS
APV IWHGNPTSS L

LB
M CARA W HGNP TS SE@RW R NSRS ;|
. JAIVE
ORI HGCNP TS S)afW R NS

[

B MHGNPTSS

DadA RN FHGN P TS SE@RW R NSRS

DhaA

DhaA
DbjA

D

EAVRPQLAA
RPA......
RSAAGV...
SHNS s vvu v n
KPHAS .. ..
LANPR. ...

woHHEE0nY N

HEGOO D W
0w X o E
W<OHZmM

(=) ol
= o v

DadA

2. DadA 5B % EH HLD-II i R 89 &£ EFF 5 bk 3t

Figure 2. Multiple sequence alignment of DadA and other identified HLD-II members. The white letters in red background represent identical

residues in all 13 HLDs in the alignment. The red letters in white background indicate similar residues. The secondary structure elements

above the sequences come from DhaA (1BN6) [24]

. Residues of catalytic pentad are labeled at the top( A , the nucleophile residue D; W,
the catalytic acid residue E; @, the catalytic base residue H; 4, the halide-binding residue W or Y; % , another halide-binding residue N.

The multiple sequence alignment was conducted by ClustalX2. 1 and printed by ESPript 2. 2.
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[E 3. DadA =4 15

Figure 3. Three-dimensional structure model of DadA. The green

and cyan elements constitute the cap domain and the main domain,
respectively. The yellow, red, magenta, blue represent the halide-
binding residues, the nucleophilic residue, the acid residue, and the

base residue, respectively.

2.3 DadA MRIES4K

HEAE A= W) A5 B 5 43 A 19 45 2R, DadA 7] g &
HLD ZE 75 i 8T G, E A 7K A 28 %) o o 305 1 o 38 2
SRk alifl, FATH & T DadA HLEE Y L) G IE H
U6 1T 9 P o

it FH 3 2 B A J5 43 3l 4k DadA il GST(
4) AT UL (1) GST br %5 28 11 A9 AT I 1 3% 3k A4t 1k 2%
ARG, B 4 % 9 GST 4l Ji 7] 3% 96.6% . (2)
pGEX-4T-1-dadA 75K W7 #T T 1Y AT M 2 8 JOR
B, KRB DadA T8 B A, I BLAE DTSE T, 1
HH ) DadA UG HE A S EMW 8% £ H .
(3) & at EF2ifh 5, DadA W4l BE 2458 81.2% , if
St BmAT R AR D TR R B i #5 1 DadA 4R R
72.5% . (4) f#i i Quantity One %X 4 ( Bio-Rad) X}
DadA fl f& H i Marker {9 1T £ % 3E 17 XF L6 20 A,
DadA AN 5> T 5 294 35.8 kDa, 5 # i 4y T it
(35.4 kDa) F:As—3
2.4 DadA ByEGTE{E

TE il 75 DU 2 e H Y 46 Fhopd A A5 P, DadA

-
184—
144—5m

4. FFENELA & DadA F1 GST &R

Figure 4. Preparation of DadA and GST by affinity chromatography.

M, marker; lane 1, supernatant of E. coli BL21 ( DE3) expressed
pGEX-4T-1; lane 2, precipitate of E. coli BL21 ( DE3) expressed
pGEX-4T-1; lane 3, GST protein prepared at last; lane 4, supernatant
of E. coli BL21 (DE3) expressed dadA; lane 5, precipitate of E. coli
BL21(DE3) expressed dadA; lane 6, eluted DadA; lane 7, DadA
prepared at last. Arrow a and arrow b respectively indicate GST and

DadA.

FHAR YA XS Horh 3 Fb H A AT A 0 9 G gl 36 Pk (R
4) X 3 MR R Z kAU C, LB Y. DadA Xf
1,2, 3- =00 ke 1,2- 2 R-3-5 N e fl 2,3- 2 54-1-
A ) B 1% 49 ) J2 73. 01 nmol/(s-mg) 1. 57 nmol/
(s*mg) .178.19 nmol:/(s-mg) ,

& 4. DadA W33 3 # % g IR W RO B SO BRIE
Table 4. Dehalogenation activity of DadA against three

multiple halogenated compounds

substrates activity/ [ nmol/ (s-mg) ]
1,2,3-tribromopropane 73.01 £10.97
1,2-dibromo-3-chloropropane 1.57 £0.01

178.19 £37.10
# 100 mmol/L glycine, pH 8.6, 37°C , measured in triplicate.

DadA fY JiK ¥ Bl W /b T H b 8 %2 W
HLDs, [ 5 Holf DadA 5 HAL 5 4> HLDs [ i 1% %
P AEAT T R e, Bl UL AN [A] A HLDs (1 98 )
(R JES 045 570, Dad A (& —VEgE 0 IR W3 Bl 4 A8
HOX 3 A2 kAR Gy K B A B

2 ,3-dichloroprop-1-ene

3 it

A SCHE RWFFE T8 e O b A4 & W RIS
[, & B B-5 T bk BE % M ] 22 Fh i AU I o e 0 35
Bedes Bl 98 5 9K T, 1% T AR A R R SRR C



1070 Anzhang Li et al. /Acta Microbiologica Sinica(2014)54(9)

o

10

@ S

2120 5“.‘ . ‘ A
\r [ Y ‘... "“ > 7

& 5. DadA 5 H ftt HLDs B9 K #7155 B

Figure 5. Substrates range of DadA and other HLDs. The values except DadA are collected from the results published by Koudelakova et

al. 1) The activity of DbjA against 2-bromo-1-chloropropane was cut off and labeled.

Be, DadA X S AFR C e A i . RIS, B-S
WARETE 2 WA s AR P AR K AR 2,
DadA Xf 3 i 2 B i AUR Y147 8 D12 i g s o 5
BB AT Z s RURP I R IR K B FR dk
B-5 B AREAF TG o I 2 WO pa AU M % B-5 1 7
PERL R

B-5 G ] LAREA# 1-58 1758 15 DadA XF H A
JE BT T o RO A T RE A HC A Ok £7 5 B-S X
K8 wi A% IS B i B . Rhodococcus rhodochrous
NCIMB 13064 F&fi# /N1 pi AR (C o X LATR ) F2
21 id HLD (DhaA ) Y i H p 48K 3 ok T 46 19, T
BB EE AR IR (€, K LA ) DGR B F o 4
X B AR i AR S Y Bk B-5 A R IR 4
T 4N IR, BB XS C-Cop BE L N 1Y
B AT A SN A B AT R AR A e A e
fifg rh R L EAE .

RTS8 A B, B-S A BEF) FH IE N ke FTIE T
Be gt AT A KT b R R AL R G AR RERT C,
C, HER R IEAT AR S 4™ . ASCE B, B-5
REAETE 1-B N 1-50T 8 1R T e Al 1 T g o
AR FERELES HLD (40, /N 0 s AR 4
AR I i i A4 2 S T HLD g FLARE A B o % A X i
PRI, SR 5 w5 MU 4R A I IE AR, e 4 0d i B 41k

PR o BTLL,B-5 B Lk /N s AR R
I7 3% 72 I 14 TTBR Y o SR TT, Dad A X 33X 26 % 9 35 A7
B0 o 9 1, B ATTHE I B-5 N G% A E AT DadA LUSH )
JI5E e kS 1B o 1 -5RT e T-TR T R A 1T b
PEAT i 1 o

R4S DadA H AT BRI HLD-IT W 5% % 1) i 1k
FOBRAR  (H 2 NI T R a] LA Y, DadA A 60 7 T
FATE A HLD-IL W 580, nl REfU3R T — 3T &
BERF Ir 3, X WAl g2 DadA JiE WY #5719 Ji
W ARG 77 50 AH LM R R 5 & B WA LLE
DadA .DrbA F1 DmbC J& 20 4~ HLDs /3 AH {2l 4 B 22
(¥ 3 AN, 55 H Al HLDs 4 A ol ¥ # AR T 40% , 11
DrbA FI DmbC 73 B ALK T — AR XA S 7Y R 42
KES X, R RIAN DadA # 5 &k RE,
E 4 () HLD 1, DrbA \DmbC 3 R Bl 22811 &
RAEMBE X 2 B A L HAD M B HLD 2%
FRAMA L' . Koudelakova %5 % I Bk 7K P
i R B A AR A] BEJ2 T 2 DrbA Al DmbC il 75 42
A SR

i bR B-S BEME XS C,-C L BERIEEN M £
il g AU R R AT B i, T RE AE v A s 1 S G W 1Y
A= ) ik ik O T BAT B RO N J3 o T DadA AR
X BT B b A BAT I B I R, B-S TR XIS B
ARG F e At T 2 el AR A A 2 1
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Degradation of halogenated compounds by haloalkane
dehalogenase DadA from Alcanivorax dieselolei B-5
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Abstract ;[ Objective | Alcanivorax dieselolei B-5 is an important oil-degrading bacterium. We studied its substrate range
and degradation of halogenated compounds. [ Methods] Growth capability of B-5 was examined with different halogenated
substrates as sole carbon source. A putative haloalkane dehalogenase ( HLD) gene named dadA was found from the
genome of strain B-5 and analyzed by sequence alignment, phylogenetic analysis and homologous modeling. After
heterologous expression in Escherichia coli and purification, the activity of DadA towards 46 substrates was determined.
[ Results] Strain B-5 was capable of utilizing various halogenated compounds (C,-C,,) as the sole carbon source. DadA
had typical catalytic pentad residues of HLD-II subfamily, but it was independent from other members of this subfamily
according to phylogenetic analysis. Activity assay showed that DadA has higher specificity and narrower substrate range
than other characterized HLDs and it only showed activity toward 1,2 ,3-tribromopropane, 1,2-dibromo-3-chloropropane
and 2, 3-dichloroprop-1-ene among 46 tested substrates. [ Conclusions ] Strain B-5 and its HLD DadA can degrade
halogenated aliphatic pollutants although.

Keywords: biodegradation, oil-degrading bacterium, Alcanivorax dieselolei B-5, halogenated compounds, haloalkane

dehalogenase
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