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W E: [86]) @t—F4FF arsL. arsM 3K B £ AR T B (arsinothricin, AST) & A& ¥ #94E A, vA
B AST L3 mi B E s M Hh. [l WERAEMLMBLEERBRKE (Burkholderia
oklahomensis) NCTC 13388 A A5 3t %, iBiL PCR ¥ 3§ 3K 1F1% B # 49 BoarsL #= BoarsM 3 F ,
B M F 407 4 pET21b-BoarsL #= pET28a-BoarsM. ¥4 & 20 i #2451 £ K M #F i & A i Rosetta
(DE) A AmIeF . R ZHiB 2N FH RS RE RKE AST & Faf L35 mf B AL A% A
W &om . [4R]Y + b KRB 40 3K & M B 2 58 IR # 9K (sodium dodecyl sulfate-polyacrylamide gel
electrophoresis, SDS-PAGE) 49 #7 & 7, F 4L H v & A8t 4 F L 24 41 A 47.79 kDa #= 41.50 kDa
# B ¢9& 4, LS BoArsL #= BoArsM & @ s & ik, F gk &Kk BoarsL 2 R 4 48t = £ AST-OH
Fao F 09 AST, WAk &L BoarsM AR @A = AV T W R AR, %it o &, ITF
RE AST At 32 m A A% 69 o AR & T 2 F %% (P<0.05), B—ﬁiﬁﬂ” # Chaol 4§ 4k A=
Shannon #§# ¥ A AL F 27, WRELEA I EME SHRFFEEHTHRE, SRAEALE
AN BEERT LEBA S HRAFERE. d—F5ATKI, REIRE AST & 2220 £ & K-F
L m AR R AR ZIRE E F(P<0.05), HREASTREF G ETHAEREKE B-F R
TR -3 185 E RIEKE /.%(Burkholderla Caballeronia-Paraburkholderia) 8 8 , [ B & #4K 35F J04F
# /& (Clostridium_sensu_stricto). 2 W) AT & B (Sedimentibacter) 3F 40 B W) & I & B 2 649 37 5|15 A .
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Abstract: [Objective] To further investigate the role of arsL and arsM genes in the synthesis of
arsinothricin (AST) and the effects of AST on the community structure of soil bacteria. [Methods]
Using Burkholderia oklahomensis NCTC 13388 as the research object, we obtained its BoarsL and
BoarsM genes via PCR amplification, constructed recombinant plasmids pET21b-BoarsL and
pET28a-BoarsM, and transformed them into the competent cells of Escherichia coli expression
strain Rosetta(DE3). In addition, we employed high-throughput sequencing technology to analyze
the effects of different concentrations of AST treatment on the composition and diversity of soil
bacterial communities. [Results] Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-
PAGE) detected target proteins with relative molecular weights of 47.79 kDa and 41.50 kDa in
recombinant strains, indicating successful expression of BoArsL and BoArsM. Cells expressing only
the BoarsL gene produced AST-OH and a small amount of AST, while cells expressing only the
BoarsM gene produced only a small amount of dimethylarsinic acid. Additionally, statistical analysis
indicated that AST treatment at different concentrations had a significant impact on the alpha
diversity of soil bacterial communities (P<0.05), as evidenced by significant differences in both the
Chaol and Shannon indices. The low-concentration treatment group had higher soil bacteria
diversity and richness than the control group, whereas the high-concentration treatment caused
statistically significant declines in both diversity and species richness. Further analysis revealed that
bacterial community composition at the genus level also exhibited significant differences among the
AST treatment groups of different concentrations (P<0.05), and high concentrations of AST
significantly enriched bacteria of the genus Burkholderia-Caballeronia-Paraburkholderia but
significantly inhibited bacteria of the genera Clostridium sensu_stricto and Sedimentibacter.
[Conclusion] The BoarsL gene of B. oklahomensis NCTC 13388 is essential for the biosynthesis of
AST. High concentrations of AST significantly affect the structure of soil bacterial communities.
Keywords: arsinothricin; organoarsenic antibiotic; Burkholderia oklahomensis NCTC 13388;
community structure of soil bacteria
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e —M T A T HA RN ARRS)R,
EELITCHUIE AR, Bl AR ER [As(1I)
A0 R ER [As(V)I™M o b 5T 3% 2 (25 A KUk
LR T R B DL K N ST Bl (SR A NG
B D RS T ol A Pl e R
WP [EAEEN R, R e A &
PR, AR BE 2 S Bl e i 0 Dy R Ak, IF
FE BRI PRIG T ik R FEEZAE AP, fldn
ffi o] AR B R AT R A Y
BU R AL HE 1 FLGH B (salvarsan) . XS FEORAH iR
(4-aminophenylarsonic acid) & H:Ath 55 7 g 5]
g v v (roxarsone) FIHAH 2R A R (nitarsone), iX
SEAp 51 RGBT 10 B 5 G Bk U A2 4L
HEPL eah, =k MR R ARG TT Atk
S LI 20 M 1 IR AR 2 0 A A e ) fir B
Femg =z —S AN R O AL 1L R A AL
&Y, Wngs Rl Lm0t Aol & A A U,
X —F AL BT A ) 2 P b K A 2= T R AR )
Ak i 2 SR Y A e R e e T
e AR, A LA A W) D RE il
b At

SERTR T B T —Fh AR S A Y —
fitf A, 52 T} (arsinothricin, AST), iXJ&—#H /K
FEMR PR 1 4 1 7 A W B Ak & 9151 AST
ISR, X 2R A Y AT
HFERNCSL BR, SRR S RN
R BE R A Z2 o Tt 24 1 n) R R 10 A A
(World Health Organization, WHO)% k4> ¥k T4
B AP IRIEME I R B R R 259
AST X822 [ P R A 2 [C R PR R A i
WP, BEARENE WHO 5 5T R R AR —
it 6k 5 5 M B 15 B4 FF 1 (carbapenem-resistant
Enterobacter cloacae)iifit:, HIAXT AN AAZ 4l iy
(ITEPEE T As(ll). AST EZ il it 5%
ki & R (glutamine synthetase, GS) TGP A5
ghh, sEA TR AR T RENY, BHIBT 45 A% 43
ROFT R A R AR, i am i HeA KU 28
i, AST 1E R — il B FT S BT 25 W i)

X Howm R O 2 5 AR S RN IR A BE ST R
AHEEREME. M AST AW EREFEE
W0 v 2 R 18 [N B (Burkholderia gladioli)
GSRBO5 #] ¥ As(ID) ¥ b il 2- 28k -4-(— 52 2k
fiff ik 3£) T M2 WE [2-amino-4-(dihydroxyarsinoyl)
butanoate, AST-OH] 1 AST!'Y, £ B. gladioli
GSRBO5 MYEEH T, #RYNT arsOML FEH 5
IESEZ 5 T AST K H i {A AST-OH /L&
o BARMIF, arsL 5& K 4niy—FplE LAl (4 7
FH 2 S- it H B % 2 (S-adenosyl-L-methi noine,
SAM) i iE 2 i1k SAM H Y 3-% ik -3- FR HE PN Bt
Rl As(ID45, /S AST-OH KR . KBl
J&i, AST-OH 7E arsM K Ztt () SAM I BL 4%
FomiAE F T 0k R B4 AST!S),

FEAMEFE T, T AT E T sEH T A e
B IR 5 [ W (Burkholderia oklahomensis) NCTC
13388 AT LAG I AST, FFLAZ AR AP 4,
i i N 67 RIBFRSE T BoarsL Fl BoarsM TE
AST & B BRI, AST 1A —Fiog Al
AR, TEAR Y Ao R v A AT ok B b 2 A
W, (HHATEZ AST M8 v 22 8 SO
BT . BT, AR — 2R AR
WL AST AbHIUKAR L4, $RIE T AST XKL
SN TR Vi 25 M AN AP O P A AR SR

1 AR5

1.1 #R
L1.1 ERFESR &Y

B. oklahomensis NCTC 13388 4 F| National
Collection of Type Cultures (NCTC), 7 30 °C 4
AAMTHERETPY SHERE T, KBFH
(Escherichia coli)¥E 37 °CZ&M4 F F LB #5323
e R,
1.1.2 FEHRE

LB i 3# L0 A Difco A w5 1 A Rl £E R
¥ (peptone yeast extract, PY)1i 72 3k(g/L): HH
J¥5 10.00, FEERFEH) 5.00. NaCl5.00; ST 107
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BiFed(g/L): HEFM 0.50, BERHERU 0.05,
1.1.3  EZERFIFLER

i R M R ST AR TR 24 ) 1 o T s 2 AR T A
BN BRBRAEIRI . DL 2% (KRB0 B0 il R 7%
WO RER, A b E T B AT B i AR v
Y (GSB04-1714-2004, 1 000 mg/L)i% 2 F
B il Bk B 0. 0.1, 05, 1. 5. 10, 50,
100, 200 ug/L 1) 25 TAEbRUER I ; E.ZN.A"Y
Soil DNA Kit, Omega Bio-Tek 72 "] ;
NEXTFLEX Rapid DNA-Seq Kit, #4844
FHEABRAF; AST Bl & F PY skt
RIGFR R SO, WA RDIE, FFLA 1/3
PY 3 75 FEARFRAY ST 107" J5 35 3£ [& 1 pmol/L
As(IN)FN 0.4% HimEAE4L, 30 °C. 180 r/min
B 72 h, BOBEERHE T, FHBaiks
ff e e AST WREE . ABHFE AT 9% Dl A
TAY TR B A BR A F A

RO AR A (HPLC) . HL B 4 45 5 1
IR 5 3% A (ICP-MS), Agilent /A 7 ; Jupiter C18
300 A {4 3% H (250 mmx4.6 mmx5 um),
Phenomenex /A A ; Milli-Q #24E/KHL, 2 HE1H Y
F] ; NanoDrop 2000, ThermoFisher Scientific 2
Al AT UL 4 ot Ok B i, Mapada 2 A
[llumina NextSeq 2000, Illumina A F] .
1.2  Burkholderia oklahomensis NCTC
13388 XA IE

B B. oklahomensis NCTC 13388 14 BA. 7o e
FhF PY K533, 7E 30 °C. 180 r/min K51t
Wo Kt IR R 2 10 mL PY Bt
R ) 4R 20 I % BE (ODeoo) 2 0.05, I [ 1%
FEFRLF NI [E e 19 As(I) (0, 0.01, 0.1, 1
F110 mmol/L)ak As(V) (0. 0.01, 0.1, 1, 1070
100 mmol/L). 7£ 30 °C., 180 r/min 551 T H57%,
TR E 4 NMEYFESE, B0 2 h iEE
PR HURE, R Wi 2 40 A Kk A T3

BRI 200 uL WL, i IS 40-0] W40
FETHE ODgoo LA W AN B, 0 e L%k
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®1 AARATASI
Table 1 Primers used in this study

CIE7/E7 Sk 2]

Primers name Primer sequences (5—3')

PR A7

Restriction site

BoarsM-F CATATGATATGGAAATGG Ndel
ATTCCGTCATT

BoarsM-R GCGGCCGCGCAGCAGA Not1
AGGTGGAACTAGT

BoarsL-F CATATGGCCAACTATCTA Ndel
GTTGTCTCCAC

BoarsL-R GCGGCCGCGCACTTGAG Not1
GCAGCATCGTTT

338F ACTCCTACGGGAGGCAG
CA

806R GGACTACHVGGGTWTC
TAAT

F T IR 7S B o 17 Rl 1 A DR324
The underlined bases in the table correspond to restriction

endonuclease recognition sites.

W, 2% AR As(D 1 As(V) ¥ JF F B.
oklahomensis NCTC 13388 [/ K 12k .
1.3  Burkholderia oklahomensis NCTC
13388 ST FHAYEE 1L

Wi BIF IR 25 °C . 5 000 r/min &0
LA, EETEERBST 107 KR [&
1 umol/L As(I) =k As( V) Al 0.4% H ket 37
72 he fEFFRIERET, 0BT 00 8. 16, 24,
48, 72 h W [A] R AR AE R AR AN (2 mL). B AE
25°C. 8000 r/min ZF N &0 2 min, W4 ik
W, Il I 0.22 pum AR 2T 2 2R I DB A U8
e, f#FH HPLC-ICP-MS %&b ik
HIEA
1.4 EEZEMERRE

22 7% NCBI ¥ /% (https://www.ncbi.nlm.nih.
gov/) ¥ B. oklahomensis NCTC 13388 & [H J¥ %]
(GenBank % 55 5y NZ UFUHO01000001) 15 3145
SYEY BEEY), BoarsM 3R By 519
BoarsM-F 1 BoarsM-R; BoarsL 3[R f 4 35 {fi
H 5% BoarsL-F 1 BoarsL-R (#% 1), PCR § 1%
& Z (50 uL): 2xPremix Taq (Ex Taq version 2.0
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plus dye) 25 uL, E¥#514)(9.8 pmol/L) 1 pL. T
W59 (10.0 pmol/L) 1 pL, DNA #i#z 0.5 L,
ddH,0 22.5 pL, PCR [V 5514 : 95 °CHiAs Pk
3 min; 95 °CZEME 15s, 54 °CiHk 155, 72 °C
FEAH 1.5 min, 36 PMEM; 72 CCALEf 10 min,

¥ % 5 2 ik pET21b-BoarsL H1 pET28a-
BoarsM, F1-% HAr 055403 E. coli Rosetta(DE3)
R AL 3] E. coli BL21(DE3). MAb, #25H
# A& pET21b %% 1k 3| Rosetta(DE3) H1 E 25 14 %t
WL o3 He B 2H e A Rosetta(pET21b-BoarsL)
Rosetta(pET28a-BoarsM) . Rosetta(pET21b) .
BL21(pET21b-BoarsL+pET28a-BoarsM) 5. 75 [ AE
LB WA 75 5P T 37 °C . 180 r/min #& 7% 15 35
% . W 25 °C. 8 000 r/min 25.0> 10 min 57,
WA AN DLTE , 3 M54 & ST 107 R R [ &
1 umol/L As( 1) #1 0.4% H #hH, £ 37 °C .
180 r/min Z5{F FAKEEREFE 72h, 25°C, 8000 r/min
B0 10 min WUE LIS, 48 0.22 um EfREFAER
U SR/ I EZ Uk =N f e o A X g = W
IO FAN A S T IE I E
1.5 TIEMFHIE

TR T 2024 4F 5 H AR A E T
£ 35 X (24°38736.8” N, 117°59'34.7" E){)— A
IKFEH, FEECER KRR 58

FREL 0.5 ¢ (MBHE, 244 035 g TH)/KHFE L
FEACE T IO Mg /M, 2351 AST WK
M 25 mL #BaiK S ST IR G W, T =E 2x
ST, HAfi AST k435120 0. 0.5, 2.5, 5.0,
10.0 mg As/kg T+ BiJ5, f#F No:Ar (20:80,
PRFREL)IR A S A rhYE 30 min J5, DLT AR ZE
BE/N, JFTE 30 CCRRME A PR E ISR
T AT S5 A PR (L FE R AR 6 IR B B 4 A
YipEE . B3R TdIE, BFRHERERR T
8 000 r/min #5.0> 10 min, #4153 #Y T 50T E R
BASHETWAT, T-80°ChifE, HTImse 1
AR 5 DNA [HEE,

1.6 fRRESTHR

K H] Jupiter C18 300 A (A it AT AN FIE S
W23 ES, FF ] HPLC-ICP-MS $ A gE1 7
AN I8
1.6.1 HPLC %

WA : 3 mmol/L TN R 5% H EE(JH U
TR A AL B KA WA Y pH 2 5.8), dEFER
FH. 30puL, Wid: 1.0 mL/min, H:E: 25°C,
1.6.2 ICP-MS {8 8&& 4

RF )%, 1550 W, RF ULHt. 1.8V, At
REE: 10.0 mm, Z5{L#F<0iaE: 1.0 L/min, 5
HEHF: 0.501s, FUERE: 2°C, WA
Jiit: 0.30 L/min, $EHGESE 1 HLE: 0V, 2K
RS2 B —195V, fmikHE: -80V, BB
HE: 102V, REfEMACHE: -40 V, flifE
W T HEE: 60V,

1.7 HEEERSA ST

FIH E.Z.N.A.® Soil DNA Kit #1353
W) E DNA, IF T 1% 10 350 B 0 58 e F, Dk A
NanoDrop 2000 4347 DNA A9 Jift & il . i
FRE 549 338F F1 806R (£ 1)U% 16S rRNA #
K V3-V4 a] 22 X i#£ 47 PCR 974, PCR i
o L e AR B 2GR A IR AR el . B4
7 g ek MR, R A NEXTFLEX Rapid
DNA-Seq Kit #) g2 il J3* 3C %2, Jf 7£ Illumina
NextSeq 2000 - 15 5¢ i 8 ¥ -

K fastp! (https://github. com/OpenGene/
fastp, version 0.19.6)X A S 46 I 7 E5cdls 4 7 ox
=, JHEH FLASH?™ (http://www.cbeb.umd.
edu/software/flash, version 1.2.11)JEAT 74 Bf42 .
FF QIIME 2 2], ffi ] DADA2 5t fidss
JEFHNIEAT 20 . PHER i SRR, Ay
B4 ¢ 51|25 1K (amplicon sequence variants, ASVs),
LR o ZFE1E (alpha diversity) Fl B Z4EME (beta
diversity YT ATEENE , KRR REAS A 5V
2 20 000, fHF J5 Good’s coverage 1§ HJ ik
99.09%, FHAI TR L LA SeREAC b 1) 2229

http://journals.im.ac.cn/actamicrocn
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Fh . FETF Silva 16S rRNA % [F %5 4% J4 (version
138), KM QIIME 2 ) Naive Bayes, Vsearch &§
BLAST 4325854} ASVs B PR it
1.8 Zitoth

TR o ZRPEIR R, AUFE Chaol F8EL(WFH
F & FE) AN Shannon 85 (W Fh ZHEME), FFRH
Wilcoxon Bk FIAG 6 PEAl A [F] 2 [H] o 22414 22 5
RO . LT Bray-Curtis 25 5k 3017 4k
FR43 7 (principal co-ordinates analysis, PCoA), L)
PEATAEAS 6] 20 T R v &S I RO AR AR o RIS, &%
A 48 2 B £ ot U5 2 4 7 (permutational
multivariate analysis of variance, PERMANOVA)
K%, A3 AT AN ] 52 36 20 22 1) 240 TR 7 235 ) 1Y) 22
e A G R E N, A, RAIZAEH
A 4 A &% WK /)N (linear discriminant analysis
effect size, LEfSe, LDA>2, P<0.05)ffiiE 715
JEAK b BAT B2 R 2 e R A 2R, AT
B R S 2 T BT R

2 BERE54M

2.1 Burkholderia oklahomensis NCTC
13388 X RHAYFTIE
B. oklahomensis NCTC 13388 T 1973 £ 4F

A
1.6 L —— 0 mmol/L As(III)
—— 0.01 mmol/L As(IlI)
1.4 L —— 0.1 mmol/L As(III)

—— 1 mmol/L As(III) :
12t 10 mmol/L As(Ill) ~ _ =
S 1o}
=
S 08|
e
B o06f
G
O 04F

02t
0.0

10 12 14 16 18 20
t/h

3[R s Pz ArT B ] Y — B Al 5 B 6
P R ) T A B AR B, X AR IA 2R
Pseudomonas pseudomallei, J5 # #H 5 N
Burkholderia®®. J T iF £t B. oklahomensis
NCTC 13388 XJHfi BYME 321, 3B 1 HAEA Rk
& As(ID)Fn As( V)BT Ry At 2 o 45
WK, 76 0.01, 0.1 F1 1 mmol/L ¥ As(Ill)=k
As(V)FRZAET, i m bR AE ROR 2 2 4
(F D)o R0, 24 As(ID#EE T % 10 mmol/L
IF R R B AR K 58 4], 1T 10 mmol/L As('V)
PO RARAE A P A A o Al o i — 2D S A N,
2 As( V)W FEHEINZE 100 mmol/L B, BFRAYAE
Ko M (& 1B), XL R RV, B
oklahomensis NCTC 13388 H. 47 %5 5% ) T i M,
H As(IDXF Bk B #EET 25 T As(V).
2.2  Burkholderia oklahomensis NCTC
13388 Xt FLHLAHAYEE 1L

N T ¥ 5% B. oklahomensis NCTC 13388 [
AST EW& BUE R, FF iz bR o ol b 22 5 A
1 umol/L As( D)k, As(V)RyEEFRIEEH, FHAEAIA
B ) SR O S A2 A . 78 As( DAL 25 1
T (# 24), 3% 16 h J5 I E K %) AST-OH,
[ As(ID)# 28 TR, % 24 h, AST JHiR

—— 0 mmol/L As(V) —— 1 mmol/L As(V)

——0.01 mmol/L As(V) —— 10 mmol/L As(V)
1.4 t—— 0.1 mmol/L As(V) —— 100 mmol/L As(V)
1.2}
;8’ 1.0
9 0 8 -
= 0
2 06t
&h
8 0.4 r
02
0.0

10 12 14 16 18 20
t/h

0 2 4 6 8

&1 Burkholderia oklahomensis NCTC 13388t As(IIT) (A)F1As(V) (B)HYHL1E

Figure 1
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The resistance of Burkholderia oklahomensis NCTC 13388 to As(III) (A) and As(V) (B).
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WBL, JFFERE AST-OH I />, W] AST-OH 1f
AEJE AST MHIIAR, IFdE—4%4k R AST. 7 As
(VHALFR 44 F (K] 2B), 1535 16 h Ji7 As( V)i
FEZ T R, A A I E] As(T)F1 AST-OH
A, F 48 h, AST B, H As(V)#5E
SVHFE, XEELEREEM, 7E AST WA & it
B, As(V)@ 2w i As(D), BEJS
As(ID#54k >} AST-OH, #x# AST-OH i i /1 3
S A Y AST
2.3 BoArsM F1 BoArsL &5 AST &4
=974

N T ¥R 9% B. oklahomensis NCTC 13388
BoarsL Fl BoarsM 1&752% 5 AST WY&,
H Je X} B. gladioli GSRBO5 Fl B. oklahomensis
NCTC 13388 LR #E4T T XT3 Hr (] 3A).
ZEREIR, WER ArsL 5 ArsM 2 F: 1% 7 51 4H

IR 5 90%, W7~ BoarsL 1 BoarsM T BE
Z 571 AST W& . NIEIE BoarsL Fl BoarsM
A
AST-OH
251 ast [\ 72n
20 + 48 h
;8; 24 h
s 15 L e o A R, 28D
X . A 16h
50 N A 8h
st T As(I) [\})"TWA CAIPA 2
s s
. hMXS(V) As(V) Stanqards

0 100 200 300 400 500 600
Elution time (s)

£ AST A=A M Ve, 43 5 58 R i 7E E.
coli TV SFIRFRIRIX 2 PHEH . BoArsL Hy 428 4~
FIERIRILALN, 4> T M 47.79 kDa; BoArsM
M 377 DEEEMRREEA AL, 77T 4 41.50 kDa
(K 3B). sEmH, 439 5B BoarsM F1 BoarsL,
IR LBl 5 4k 3] Rosetta(DE3) &4k, [R] 4 2
L [F]FIK BoarsL Il BoarsM ft) BL21(DE3) £k
7E 1 pmol/L As( ) &b B 45 14+ (K 3C), #E4F
pET21b-BoarsL H Rosetta(DE3) &tk As( )%
ft h AST-OH Al # /> & 9 AST, fi #
pET28a-BoarsM [) Rosetta(DE3) i ff I 3 & ff
As(ID#54k 4 DMAs(V). 1Ak, 35K BoArsL
1 BoArsM ) BL21(DE3) B ¥k 1L 7= 4 /b &
DMAs( V), Jf & & il 2 8] & ) AST-OH =%
AST., LiRZEH-FE, BoarsL {F E. coli F 1) R
ViR IKAEW S 5 AST-OH Wy /¥ & 1, i
BoArsM M| 212411k As(IDH 24k A= 1 DMASs
(V), EIFAREZIEN AST 195 1.

B

| st AST-OH
72 h

30 L
’g; 25 | (\ 48 h
X
g 15 L \ A N\ 16 h
Q
Z 10k /\u‘gh

5t DMAs(V) /L_&

AU\ \ MASY) ASY) Standards

0 100 200 300 400 500 600
Elution time (s)

&2 Burkholderia oklahomensis NCTC 133883 LWL B A E 4L . R SRR 0385 15 (HPLC-ICP-MS)
%€ T Burkholderia oklahomensis NCTC 1338811 pumol/L As(IIT) (A)F1As(V) (B) % 1k B i ] i 7% . cps
(counts per second, FEFME) RN TSR # (ICP-MS) A FMGIN 2] it H AR T 2 B A5 5 i8R .

Figure 2  Biotransformation of inorganic arsenic by Burkholderia oklahomensis NCTC 13388. The time course
of conversion of 1 pmol/L As(IIl) (A) and As(V) (B) from Burkholderia oklahomensis NCTC 13388 was
determined by high performance liquid chromatography (HPLC-ICP-MS). cps (counts per second) represents the
number of ionized signals of target elements detected per second by the inductively coupled plasma mass
spectrometry (ICP-MS) detector.
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Figure 3 BoArsL and BoArsM from Burkholderia oklahomensis NCTC 13388 involved in AST synthesis. A:
Comparative analysis of AST biosynthetic gene clusters between Burkholderia oklahomensis NCTC 13388
(accession No. NZ_UFUHO01000000) and Burkholderia gladioli GSRBOS5 (accession No. JAGSIB000000000); B:
The comparison figure of SDS-PAGE electrophoresis after the expression of recombinant proteins of BoArsL and
BoArsM induced by induction; C: Biosynthesis of AST-OH or/and AST in E. coli cells harboring BoarsL or/and
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Figure 4 Analysis of PCoA (A), Shannon index (B) and Chaol index (C) of soil bacteria treated with AST at
different concentrations. Different letters indicate significant differences between treatments with significance
level (P<0.05).
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