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Fig. 1 The pathway of arsenic biotransformation in soil

1 #ry AR AL 5

T A Py e 4 A o AR I SR B P A R IR
Bl PR B 5 A A s (TIT) [n] 2 P A3 3l M 58 /N H 5 W i
EW W RM I As(V) AL, AR LR EY)
AR, iR Pt S A R AR
Ty A A= A AP, DT A s e ) R R
— o AR R R E T T I As (V)BT
I R B SR AT As(IID), X —/ERALH ] iz
FHT A 45 DX Sl i i e ™ 8 A9 - 3 Al i B o Xt
Z 5 50 AE Y ih 0 LR ) AR e AR T R A A 2 A
R FHAEAER FHLHI R ARG R, CAZREaGR
XA AT T MM A R T, AR
Bk

TIES Y S M A A — B A+
HEEYM, 7R RS R S by i A
. ENEMEY . TEPOTRIER . &
VI Z eV Y FE . b SR R AR B T B RN TS
Yo Wi S 2 AR AR R T R T OCHEAE
Mo Y mE N AR R HER TR EE
MR E TR AEY A BN . 2R A
M| Lumbricus rubellust. Dendrodrilus rubidus
SR LUP RN E] T As(IIT) . As(V) . Hih s

(Oxo0-Gly) . BEFRHKE (Ox0-PO,) . fif2A
B (Ox0-SO,) . =R (AB) . MAs(V).
THEEMR [ DMAs(V) ] A= ILa A L
(TMAO) % (1) , {HJCH X 2R [H B
PR o S WU DN AR A A5 R A R Y R
W, H5m BRI ORISR, X 32 (@
BE L BRBE . FRAYARBUNGE B s £ 0 I R E
AR IE . WangZs T As(V)4b 2 i 15]
28 dJi, RIEEFPRIILIAS(V) N E, i 15
AL As(ID) M FEAFAE R, sk
W LR it 5 A HESE AR B A SR 2 R, A
Bl & W AL AR G 1 R ARG, DI FE IR A
ie 451 fi7 T Hp A A ) 6 Al R Ak LA SRR SRR EE . T
T e ) fi Tk 4 2 A PR R A R I S
A LA IR A T T8 T i 8 B A o HL A R i
S AR, i i) A5 4 Sh W 1 TR Bl 20K M S
- 48w A M L R K P I B R Ak L TR S AR
YA R

MBS RERRE I (WKREIOSPTs 1)
W R BT P A As (V) o R 2 B0 W Y R 40 g
W E P9 B As (V) I IR B A s (TIT), i) 4n
KFGOSACR2 ') | A.thalianaJHACT ""* |
Pteris vittatafJPvACR2 "' 2 n e 5 T

http: //pedologica. issas. ac. cn



4 1] PR MR IR AR LR e A R ST A SR PR A Sk 765

®1 SOWHESTHRHREERES

Table 1 Total arsenic and arsenic species in analysed earthworms
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Fig. 2 Arsenic biotransformation by soil microorganisms and animals and proposed molecular mechanisms of coupling arsenic with
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Arsenic Biotransformation in Soils and Its Relationship with Antibiotic Resistance

XUE Ximei' ZHU Yongguan"*'

(1 Key Laboratory of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen,
Fujian 361021, China )
(2 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of

Sciences, Beijing 100085, China )

Abstract Arsenic, a highly toxic metalloid, widely exists in the natural environment. Plants (especially
wetland plants) can easily absorb and accumulate arsenic from the soil environment. Arsenic accumulated by
plants is tranfered to animals along the food chain, and threatens human health. In addition to the physical
and chemical properties of the soil, the biological transformation of arsenic in the soil heavily affects the
bioavailability and fate of arsenic in soils. It has been found that dissimilatory arsenate(As(V))-respiring
reduction, cytoplasmic As(V) reduction, arsenite (As(IIl)) oxidation, As(IIT) methylation, and organoarsenic
demethylation play important roles in biogeochemical processes of arsenic in soils. With the development
of analytical chemistry and molecular biology, some recent studies have found that soil organisms are also
involved in the synthesis of organoarsenic, such as arsenosuagrs, arsenosugar phospholipids, arsenobetaine,
arsinothricin, and thio-arsenic. Trivalent monomethylarsenic MAs(III) and arsinothricin can be used as
primordial antibiotics. However, the synthesis mechanism and ecological functions of organoarsenics
need to be further investigated. In this paper, four co-selective resistance mechanisms of microorganisms
to both of antibiotics and heavy metals via the evolution were introduced in details: co-resistance, cross-
resistance, co-regulation and biofilm induction. In particular, a new research direction of coupling arsenic
pollution with antibiotic resistance in soil was put forward.. In the end, the future directions of arsenic
biotransformation and co-resistance mechanism to arsenic and antibiotic were prospected.

Key words Arsenic redox; Arsenic methylation; Other arsenic organification; Antibiotic resistance
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