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AU R BHIR S B A2 B, 195 et 210095

. [ B ] 455 %0E = M s B R (MAS(IND) B B S EE #k, X MAS(HH I 5L B FI-6hars | i (4]
AT SERER L, I xfarsR R RSB E O HITRRS e . [ ik ] R E SR IR0 253 BEMAs (1)
LR PR, HEdEAss . EmA LR AEFI16S rDNAJE R L M i 7% 2 5 HPLC-ICP-MS¥ &
FREE AL MASL [ 7= 4 o0 = A i (As(11)), XF B BRFI-6 1% 3 (R A B A7 AE A5 B2F b, SRR
MAS(H) B BB S IR, 8 PCRY G 3k arsI & K FE[H, Myl 41 JFokipET29a-arsl, ¥4k K
FFERBL21(DE3) i bR i AT S I 2R3k, I NI®-NTASERUZ M4k IR FA M E 1, LAIMAS(IH) A 2
RS, A MAS(H) B LB Ars) 1 i 22 R Pk o 3 3 52 A 2 S PCRW SR arsl i a2 il . [ 4554 ]
Bacillus aryabhattai FJ-67E12 hPN HEKF1 pmol/L MAs(11) 582554k As(11) . 5 FEFS 2 MAs (1) i B I il
Fik S Harsl, HH T pET29a-arsIE 41 FUki 33617 T Rk, ArslE 14> F & -M17.4 kDa, Arsl4ifb & M
HA B HIMAS(IN B B IE E  99%E PCRECIN S R WarsIZapis Sk, (458 1 I T
ArsIZE F1 HA MAS(H) B B 5 1
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FRALH] MAS(V)AL B i R Rk L grh, KL T
— P RER: T A B LT (MAS(V))IRJE N MAS(IT
A 5 FG B A — A RE R — M 5 Y L (MAS(111))
i B Ak Ry AN Bl (AS(HI)) B BE 25 1, 9 Rl 2k
WIR A R FRRE 52 N MAS(V)E] As(I1) %A 3
1 A BT MAS(V) AR A2 15— 20 0 MAS(V)
BT MAs(II), AR X B¢ P 2Om3 i, A
MAs(V) i J5L 9 73 T LA R R H . BIFFE N B3 %
MAS(H) B BE T 1Y 23 AL AT Tk, R
MAEERDT MAs(ND R FEF, MAS(HT) B
LG Arsl &% T B EAERPO, HATE 4
Bacillus sp. MD1 #1 Nostoc sp. PCC7120 H % Bt 3
W E T L MAs(H1) 2= I JEARRY Arsl i), Arsl
S — A Il 21 3 BRAK 0 OBUn AR, T A
MAS(IH1)H C-As Bl A= i As(I1) , {5 5 25 59 MAS(111)
3 3 JiE R A A R AR A As(HT,

VE & T [ i vs Je K R+ rp A B 0 e T
— ¥k MAs(H I 3L 41 B Bacillus aryabhattai
FJ-6, i 3 JI 420 2 b 5 30 ARl 3% A ) 245 SR I 512
Pk FI-6 BEASKE MAS(HIIEH AL B As(IT) o i
AV RS, S — BRI MAS(HT)
i Y L A L DY arsl, FEAES> T RIAE AL KOE |
WFFE T 1% MAS(H)BE B Bl 1 il 2 ek o AR 5%
MFEH A E S50 MAs(I) BrHEHLTH
P RAWFIEAT T T 3eatt, R0FI8H HLANTE IR
B AT R AN R SR A A

1 AR

1.1 EHSEHRE

MAs(HFEC T . B 5ERcl 0.328 mol/L
H,SO, ¥ (A). 0.264 mol/L NayS,0s i (B) .
0.108 mol/L Na,S,03-5H,0 % (C). 0.8 mmol/L

actamicro@im.ac.cn

MAs(V)##(D); k57 A, B, CBLABLE, 7Eik
AR AGKH B, BEIRAFMK AR
7 C A D, ~rRIAH 10 mol/L NaOH ¥ pH £ 6.0,
B EIAS 0.2 mmol/L MAS(HN R -

20xST 55 5L (g/L) : B BEE 1.0, 2 11k 10.0,
HIERE 2.0, EBTFK 1L, pH7.220.2,

LB #i7i5k(a/L): Wbl 5.0, HAK 100,
AN 10.0, pH 7.0 (AIEFREANA 1% B5)

1.2 MAs(H G B BB 1 575

PREX 0.5 g HI3EAE I 100 mL JCTRE 7K H,

[ BSF I A 2o 90 B T B MAS(IT 7 T (2 3k B
2 umol/L)F 30 °C Hr & 155% 3d, WH ik, B
FER B JG VR AT A 1.0%B R Y 20xST [ A4,
BT 30 °C HREE F A P85 3d, KB MTEKN
MAS(HDBLHE R, PRBCRRIE A& R A 20xST
AR, PRECRE TS = 1 pmol/L MAS(IT) )
20xST WX I 5, 5557 12 h il i = SO AR
T - H SRS & 45 2 7 1K BT (HPLC-1ICP-MS) 3 i
BTN MAS(I AL RR

1.3 MAS(HDEEHEEHLE

Pk BA MAs(HN i LRI PR, 4
CH WA RS E T ) XRS5 4 71
A AR AT 0 s B g A A 9 R O R
FJ-6 L[N 20 DNAPY, DI4HTE B DNA Jyfkify
FHE 14 27F (5-AGAGTTTGATCCTGGCTCAG-3).
1492R (5'-TACCTTGTTACGACTT-3) # 17 16S
rDNA J:[H 4 1500 PCR = 44ifk )5 i Fig A
AW RS /I o DU 45 R 38 5 e A
(http://www.ncbi.nIm.nih.gov), 5 GenBank Hf#)
16S rDNA J& [A Fp 41l g A7 A AP Fe B, R
MEGA 6.0 #{FHy sk b ™, Fi gtk FI-6
AL R
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1.4 BBk FI-6 X MAs(HDEHLHEFT MAs(HTN
GBSy

WP FI-6 75 20xST W IA$E F s 57
12 h, #IGFIEARN 1%HZF0 T 25 mL 20xST
WK FRE R, IR R EE 1) MAS(HT) (éé%
JEAE 0, 0.4, 0.5, 1. 213 pmol/L),
AbPRVEE 3 A EA B BB SR ILUE T 37 °C
180 r/min R IRH 3R 12 h, EIMHOGE TG
I A R 1 A ROIR S SRR TR B [R1BE L 78 1 pmol/L
MAs(HH) AL B 1 mL B8GESC, F 0.22 um
B RS 98 5 B VR R A
1.5 MAs(I1)fE FF EEE o RE LR ) T R Rk

HEXTRMR FI-6 JERZHSATIN, T e %
BRI T AN AT A B 5500, LA MAs(111)
Jii 3L T (AIA09488) S = %, KB T W HE M
MAS(HT)E e, R gmpd LM ar 4% 0 arsl. fifi
FH NCBI ) BLAST 7EZk 8 FLA K ClustalX 5/
XF Arsl S SRR 79 [T PE RS P 9 A 43 HT

DITE R FI-6 JE[EI2H DNA M#HR , LA FI-6-arsIF

(5'-GGGAATTCCATATGATGAAATATGTTCATG
TAGGAATTAATG-3', Nde | fili 14 5 R R £k b

¥)H1 FJ-6R-arsIR (5-CCGCTCGAGGCAACATG
AGTTGCTTGCAG-3', Xho | JEI{7 i F %<k
FRIE)NSIY, V8 arsl JERIPEAZ LN A B
$2 2] Nde | F1 Xho | AL H] i3 38 ik pET29a I,
B EE 4 Tk pET29a-arsl 4 A USRI AT £
i5f5 F AW3110 (darsRBC)H .
1.6 3k arsl ZEE K E. coli AW3110 X+ MAs(111)
L SL e AR N B 1L

il % B Bk AW3110 (pET29a) #il AW3110
(PET29a-arsl) LRI, B 1 mL Fh—ii 4%
FBfE Ry 100 mL 54 50 pg/mL RABE & .

0.3 mmol/L 5N 3-B-D-wft - F T (IPTG) Al
6 2 W BE MAS(IT Y 20xST KSR FE,
3EHA, X LI ALE T 37 °C. 180 r/min
MR IR PR SR 12 h J5, DU K5 3R ODeoo fH -

1.7 Arsl Xt MAs(111) it B 22 B A S 5 M s2 06

B arsl FLHEEL (K BL21 (pET29a-arsl)
TES A 50 pg/mL RAFERAY LB KRS IRk
37 °C K557 & ODgo=0.5 i, Jil A 0.3 mmol/L IPTG,
37 °C 53314 4 h, 6000 r/min 5.0> 15 min, i F
TR, 28 (50 mmol/L MOPS; 20%
;500 mmol/L NaCl; 20 mmol/L B &7 k%
A, SRISTEVKIH B AR 10 min, AN
F 4 °C. 20000 r/min .0 1 h I g, BIE
W1 0.45 pmol/L JEALIIENS, E 4 Ni-NTA Resin
(Novagen)zlifk. ., & 1Bk FiZ it i et

Arsl RSN BAK 2 - MOPS 2 i (0.1 mol/L
MOPS; 0.15 mol/L KCI; pH 7.0), 0.1 mmol/L
Fe®*(Fe(NH,)»(S04),-6H,0) ; 3 mmol/L Tris(2-
carboxyethyl)phosphine(TCEP); 1 mmol/L bt %
fig; 2 umol/L MAs(II1)#1 0.4 umol/L Arsl, 37 °C
PE RSN , £5B& 10 min BURE , 12000 xg &5.0> 10 min,
FH 0.45 pm JERIS U8, i HPLC-ICP-MS il
EMIEE .

1.8 FA HPLC-ICP-MS #0434 Yy 8k 7= 9y

KA HPLC-ICP-MS & B2, BT AR
4y 545 Hamilton PRP-X100 (250 mmx4.6 mm)
FAES 7Ac 4k, KA 8.5 mmol/L ) NH,NO; il
8.5 mmol/L A NH4H.PO, & (FHZ/KTE pH =
6.0)1E MU alAH, WEly 1.2 mL/min, A
Pt IR ED S T LR 4 Fipa: As(in) .
MAs(I11) . MAs(V)Fl As(V). M3 Hi 06 18 LU K

/J\ ) %%#nn qj/l\ﬁjlli\ﬁqaﬂg El’ ﬂo
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1.9 ZEAfER PCR

S RE R FI-6 5548 MAs(1N) i 2 FR MAs(I)
JI5E Vil 35 R Sy 2 B R A i e R A S 15 T L A
RAGR o AWETUR MAS(HI B SR RE DY ars)
FrogmtE s PCR, LA 1%F 3R BB i bk FI-6 2
Fh# 20xST A E; FER A, 37 °C., 180 r/min 4§
P FE R ODgo=0.5, A 1 pmol/L MAs(III),
10 umol/L As(1I)A1 10 pmol/L As(V), [R5 & A
PRPITE R XT B, dk2lii %2y 8 h, FIH G &
FEHURNA Jf: 5 5% i cDNA, LB #k FJ-6 ) DNA
TG Tl B LA S 3L R gyrB Ry P2 3L H (0
18), L gyrBf (5'-CGGTGTAGGTGCCTCAGTT-3')
#l gyrBr (5-TTCCGCCTTCGTAATGGT-3)1F Jy
gyrB ZEH 514, L) arslfl (5'-TCAACCTGTGA
AAACGAAAAT-3")Hl arslrl (5-TCTACTTGGAA
GCCGAAATG-3NWE NP 1 arsl LKA Y,
P TakaRa iX 7 & SYBR®Premix ExTaq™ {56 1 i
FTEEmT 2 it PCR IUAE o Kl ZE MAS(H B HH JE 2t
TR arsl i 4% s 28 RUFNEE SoKF- ORI As(111)

(A) 16
=L o
12} _
N
g 0.8
0.4}
b _
007001 05 1 2 3

c[MAs(IID}/(pmol/L)

As(V)FI MAs(I) 5 S5 arsl FEPE A AH X #5 S5
BRI 272y sk AT oA L

2 HERAPAT

2.1 MAs(HBEH ZH A5 K% K& MAs(I11)
PLAERFSE

MAs(H) i B 3L FI-6 76 20xST 1958
IS AL , 5555 24 h V& RNk 1.0-2 mm,
FEE, BB, MR, NEH, IR,
A PR AL SR B A5 AR, TRIPR FI-6 S 2= [GRH P
W, AR IS BH P, RS FR A, R ke
I F T, gl B

ik MAs(HNFLHE G FR A, HEk FI-6 Xt
MAs(I1) () B KA N 2 umol/L, 0.5 pmol/L
MAS(HH)EL 25 Bk B AR = A T 3l (B 1-A),
MAs(II X FJ-6 A K19 50% 40 il ¥ B EC50=
1.4 pmol/L ., i@ 1 HPLC-ICP-MS #&:1 H i ¥k FI-6
AT MAS(H)BEH SERE T, BEAEHS 1 umol/L MAS(I1T)
JIi R 5L As(1HT) (K 1-B).,

M) 50000
W AN
5 30000
3 ’\
:t; 20000 + Control
MAS(III)
10000 AsD TN L)
As(V)
A~ std
OF , ; E
0 2 4 6
t/min

1. E# FJ-6 X MAs(HDBY I IE(A) R E L MAs(111)&Y HPLC-ICP-MS El(B)

Figure 1.

The resistance to different concentrations of MAs(l11) (A), and HPLC-ICP-MS spectrums of MAs(I11)

demethylation (B) by Bacillus aryabhattai FJ-6. Data are shown as the mean of three replicates, with the error

bars representingtstandard error.
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DL FR FJ-6 195 DNA it , § 18755 8
K}y 1404 bp A 16S rDNA K:[H %41, GenBank
ol PR L X 45 R 3R B, Wk FJ-6 Al Bacillus
aryabhattai B8W22" {1 [A] Y54 e, 4 99.9%, i
i Neighbor-Joining 72 44 R Bk FJ-6 15 2E A AT 1A
IR PR RS REE R R BI(& 2), Wtk FI-6
AL T ZF A B R A NS . R SEIE S . AR
A= AL 16S rDNA R R GE ik Ak 70 B, 4 T bk FJ-6
Y NFHIAT R, w4~ Bacillus aryabhattai
FJ-6.

2.2 MAs(HNEL R FI-6 X MAs(111)E L%
RS

UF AR S5 T 7E 20xST 572 A in A 1 umol/L
MAS(I), SErg5RRWI(E 3), WPRTESE IR AT
A 1.5 h, BRI MAS(HITIR B FF LR RRAR,
[ B As(HH) ¥ BE T4 FHim o AN 1.5 h, Rikk FI-6

90

XF MAS(H) A G s S8 KR P i, 255 12 /Nt
W 2y 80%H MAs(IN RS AR As(I), 355+
WA T SRR E 2 15%8) MAsS(V). TEA
AN R X R, o MAS(IHH B AL
MASs(V) i SR EE 1Y 15% A7 .
2.3 Fikarsl ZEB E. coli XF MAs(11)KIFLdE
X vy

HE 2B E 1>k H Bacillus sp. MD1 [
MAS(I11) 2% B 3L Arsl )T 51 78 TR Pk FJ-6 36K 2
BLAST HEIBER Arsl FE4I, IRt E 4% E 1)
Arsl JEA[EEME LT 530, S5 3RB Arsl BO{RSF
XSG BE ) Fe® 254 17 & (His5-His62-Glu114)
F 25 &7 15 (Cys95-Cys96) Arsl 55 Bacillus sp.
MD1 1) MAs(II)JEH B (AIA09488) i 11 )7 4
— 5l 63.2%, 5 Nostoc sp. PCC 7120 1Y
MAS(11)Ji5 H 3L il (BAB73061) 5 [ ) 51—t

Bacillus aryabhattai FJ-6 (MW338724)

63|'Bacillus aryabhattai BSW22 (EF114313)

Bacillus qingshengii G19 (1X293295)

98 Bacillus megaterium NBRC 15308 (AF311995)

83

%3 100 Bacillus flexus NBRC 15715 (AB680944)

Bacillus paraflexus RC2 (FN999943)

Bacillus cohnii NBRC 15565 (AB680903)

Bacillus koreensis DSM 16467 (FJ889614)

51 Bacillus kochii WCC 4582 (FN995265)

Eﬂcillus oceanisediminis H2 (GQ292772)
Bacillus depressus BZ1 (KP259553)

Bacillus circulans ATCC 4513 (AY724690)

0.01

Lysinibacillus fusiformis NBRC 15717 (AF169537)

2. HKKFI6RHEABELM

Figure 2.

Phylogenetic analysis of the strain FJ-6 with the related species by Neighbor-Joining method.

Numbers at branch points are bootstrap values (based on 1000 replications), only values >50% are shown. Bar,
0.01 substitutions per nucleotide position. GenBank accession number is shown in bracket.
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1.0
0.8 1
2
=] | —o— MASs(IID)
E b == As(III)
= - MAs(V)
i 0.4+t == As(V)
= —-Total As
021 < %
0.0 \i\i

0 1.5 3.0 6.0 9.0 12.0
t/h

3. BE#kFJ-6 7£ 1 pmol/L MAs(I11)ALIE T 94 4451k
Figure 3. Demethylation of 1 umol/L MAs(III) by
Bacillus aryabhattai FJ-6. Data are shown as the
mean of three replicates, with the error bars
representing £ standard error.

43.8%. N 1 WS ZF AT &R  Arsl YR
FIH MEGA 6.0 2t Arsl 25 119 RGeS .
ME 47T LLEH Fkk FI-6 ) Arsl Z& [ 55 Bacillus
aryabhattai 5% %% & F i it (FHLLPE 100%) .

73

99

98 100

TR arsl S AT T AR USRI R
AW3110 X} MAs(HNHTHE K arsl 351 pET29a
WK E, FHEEA AW3110 ik fr ik, 5L
ZEHREH], 1 pumol/L MAs(DAH T AW3110
(PET29a) W AE K, arsl FER B FRIR T B E R
MAs(HD i, AW3110 (pET29a-arsl) %} MAs(I11)
T K 32 e B A 10 pmol/L (B 5-A). MAs(HD X
AW3110 (pET29a)F1 AW3110 (pET29a-arsl)E K
i) 509% 3 il W EC50 4351k 1.8 pmol/L Al
5.5 umol/L. 7£ MAs(II¥EE R 1. 2. 3 pmol/L
i, 435047 85%. 74%. 60%FAY MASs(II) 3
S As(11); 24 MAS(HI IR E K 5 A1 7 umol/L K,
SR 35% . 16%05 MAsS(HN AL FF 3L As(111),
76 MAS(HTNYE EE Sy 17 pmol/L B, 245 s o &
16%-85%11 MAs(H)i 1 54 As(11T) . 10 pmol/L
MAs(IIN#IE T AW3110 (pET29a-arsl) 4 K,
FAH L T MAS(II B L RE 17 (8] 5-B).

Bacillus arvabhattai FI-6 (WP _033578632)
100 |- Bacillus aryabhattai (WP_098113354)
Bacillus megaterium (WP_154991473)

Bacillus sp. Soil531 (WP_057274739)

Bacillus sp. Root147 (WP_057238136)
- ﬁEBacil!mﬁfamemosus (WP _085118011)
Bacillus endophyticus (WP_061804481)
Bacillus paramycoides (WP_071718983)
g Bacillus thuringiensis (WP_098680192)
Bacillus cereus (WP_001271019)
Bacillus sp. MD1 (AIA09488)
( Nostoc sp. PCC 7120 (BAB73061)

0.10

Thermomonospora curvata DSM 43183 (ACY99683)

& 4. Arsl #H{Lat
Figure 4. Phylogenetic analysis of methylarsenite demethylation enzymes (Arsls). Numbers at branch points are
bootstrap values (based on 1000 replications), only values >50% are shown. Bar, 0.1 substitutions per amino acid

position. GenBank accession number is showed in bracket.
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G 100 — = MAs(III
m= AW3110 (pET292) = MA;(V)}
L == AW3110 (pET29a-ars/) 1| = As(IID)
;—i’ 75t
<
= E 50. b
2
—
=]
X 25t

1 2 3 5 7
c[MAs(III)}/(umol/L)

10

5.
Figure 5.

0 1 2 3 5 7
c[MAs(1IT)}/(pmol/L)

10

arsl By iR FRIE(E AW3110 X MAs(HNFZ4E T it (A) AR AW3110 (pET29a-arsl) 3t MAs(111)89%% 1L (B)
Arsl protein confers resistance to MAs(I11) in E. coli AW3110 (A) and demethylation of MAs(I1I) by

AW3110 expressing arsl (B). Data are shown as the mean of three replicates, with the error bars representing +

standard error.

2.4 Arsl XF MAs(HH) RSN 15 1L 52 56
FEEA6ry Arsl 35 A TR L SN, 43 51
SEBFE Y 0, 10, 20, 30 min B MAs(H1) i B
FeA B As(NN B MR BEE . 25 R 6 Bros , B & i
e K27 BIEA T, MAS(IN R BE FAIG, REFfE As(111)
W R TH s, N 30 min B4k Ak F] 89.19%.
T Arsl P HA ML MASI B 3L 19 il 1S

Rtk o

100 | = =1 MASs(III)
—_ mm As(111)
I MASs(V)
2751
E:
= S0¢
2
3
X257 I
00 10 20 30
t/min
6. “LER Arsl X MAs(II) BB R EE S
Figure 6. Demethylation of MAs(IIl) by purified

Arsl. Data are shown as the mean of three replicates,
with the error bars representingzstandard error.

2.5 MAs(I1)Zm5 5k H 5% R o1

K FH SR E e PCR A M B #k FI-6
B arsl B2 As(I) . As(V)EL MAs(HDEY
Voo LI 45 R W B KR FI-6 H Y arsl 3 M58 51
ZEES(E 7), 1 umol/L MAs(111), 10 umol/L
As(111)F11 10 umol/L As(V) R LU arsl 5& 5] 9 5% 55
KAV B v 35 4% . 15 A 12 f%

407
a
]
5
< 307
z
o
3
g, 20}
z b
& b
Q
= 10t
<
=9
C
L e——
Control 1 pmol/LL 10 pmol/L. 10 pmol/L
MAs(II)  As(Ill)  As(V)
7. BE#K FI-6 BY arsl EFBHEXMEE D
Figure 7. Relative expression of arsl in Bacillus

aryabhattai FJ-6. Data are shown as the mean of three
replicates, with the error bars representing+standard error.
Different letters indicate significant difference (P<0.05).
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3 Wit

Tl A= W02 5 4 b 114 R AT 2 2 i A S % Ak 1Y
FEIrR, FERBHERIA S T, MAS(I1) 322
i B S5 B g (ArsM) 280 FR b ad A = 04 L
W BRSO AR ISR, XS MAS(IH) BB TR E 17
. Hik, RITHEES MAS() RS AL,
PRABUE AL T MAS() IR EEpLHIE, R
EAEHER AR EE . MAS(HT) AT g RS
ST MAS(V), 1HHT T MAS(V)if J5 1
T I AEAE, MAS(IDTEIRK . Hb T K%
SRIFIE P AT AT ARG RO MAS(HT) EL A R 5
MIEEPE, FrLL Arsl 4L 5E B0 MAS(IT) 2 B 3L
YER, — A R ERE, 15 MAs(II)
JId FH RS TR R T DATE H AR IR TR AR DUAEAE

A 5T DA F2 1 -1 G K RS - v 43
Ttk MAS(HNDBEH L PR, 84 16S rDNA 3
[K % %€ fiv 44 M Bacillus aryabhattai FJ-6., % £ FJ-6
HARRE MAs(INBE I HERE T, AIATE 12 h N
1 umol/L MAS(IINEEH A As(IT) . 38 1 3 PR 2
FEXT 5T, KT RIPR FI-6 A — MAS(IHH) i H 2
BEE arsl FEAT S BEAINREAN T, %L Gt i)
H MR F 4 5 Bacillus sp. MD1 H Arsl 25 144 5
iR )y 5 B 63.2% W AL , 5 Nostoc sp.
PCC7120 1 Arsl 5 1 2 JE R 7 91 HLAT 43.8% 1Y AH
RLRE o HUE BT Arsl B3 AL IR & BLE AL 3G R AH I
8 2E FELAT R RO A0 AT, T Arst 2 1 EAL o AR
T, ARATREE AT RIS arsl BLRDF AR

actamicro@im.ac.cn

TR E AL o BIBR FI-6 (19 MAS(IN) L BE i 72 2
1 C-As #E 2R Arsl 2511 Arsl IR T Fe®*
R4, BAT Fe 25 & LS AR 45 07 a5 o
TERN UK AT T AW3110 *F Arsl S5k, 7]
2 AR E HXT MAs(ID) AT , FE R MAS(IT)
TE 20 M P B8 R 3R As(11). 4k i Arsl 2 P 7E A
HMBEA MAS(I)BE 6T 1

91 h By ars #: 9L (arsenic-resistance
operon) 4% Z R fr ik 3L N, I HA Z MR
FEW AT =, IR A T Y b oAl i)z
Ffs BB R MENLE O, ars Bl F 3 HLAT
PUPERIHLBRAN T - 40 40 P 0 & s e 2k & )
WEEARMRAT I, ArsR 256 THUT I &
i ars #RHTRIFRIL . Y5RGBT I
F ML IFLE A ArsR B ArsR IR 5 & A A8 E,
ArsR i 15 DNA fi i, TG RIRk,
RV al i i A W s AR R A R RE , RS BRI
A, DT = A R Bdk FI-6 B ars) S
PRI 4K arsR JL, WS 7R BT RESZ arsR 4%,
Z5MAEY RS FI-6 A ArsR 5K
f#¥F & Escherichia coli plasmid R773 i) ArsR /&
[RIVE LR, #BEZ MAS(I) AT As(I) T8 ¥ 38
M. POLE R PCR BYZE KK, arsl HEH 2
AR 205 T . BTSSRI, As(V)ANRE B4
T arsR JLHAYFRIK, FrlARwtk FI-6 JoHF As(V)
WIER As(HID)E, As(IIDiES: T arsR & F ik 7
arsl JEA ARk,
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Identification of an methylarsenite demethylation bacterium
Bacillus aryabhattai FJ-6 and characterization of methylarsenite
demethylation gene

Xiaolong Li, Yifei Wu, Jun Zhang”

College of Resources and Environment Sciences, Nanjing Agricultural University, Nanjing 210095, Jiangsu Province, China

Abstract: [Objective] The purpose of this study is to isolate and identify the MAs(I11) demethylation strains. We
cloned and expressed the arsl gene involved in MAs(IIl)-demethylation in Bacillus aryabhattai FJ-6 and
characterized the Arsl protein. [Methods] The arsl gene fragment (432 bp) was amplified with PCR. Recombinant
plasmid pET29a-arsl was constructed and transformed into Escherichia coli BL21(DE3) for heterologous
expression, and the expressed protein was detected with SDS-PAGE. The enzyme activity of Arsl was determined
by using HPLC-ICP-MS. [Results] The arsl gene was cloned and the recombinant plasmid pET29a-arsl was
expressed. The molecular weight of the recombinant protein was 17.4 kDa. [Conclusion] The activity of Arsl
protein with MAs(111) demethylation was clarified.

Keywords: Bacillus, demethylation, methylarsenite, arsenite, Arsl
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