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Study on detoxification of inorganic arsenic by methylation using arsenic
methyltransferase
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This study aimed to facilitate more efficient arsenic detoxification by
methylation of inorganic arsenic utilizing microbial functions. Recombinant E.coli were transformed
to express arsenic methyltransferase, and the methylation of inorganic arsenic was investigated
using the enzyme extracted from those strains. To ensure continuous methylation while maintaining
enzyme activity, the extracted enzyme was immobilized onto microcapsules to perform methylation of
inorganic arsenic. As a result, it was possible to convert inorganic arsenic into methylated organic

arsenic with low toxicity.

Future studies must focus on increasing the residual enzymatic activity and thus elevating the yield
of organic arsenic compounds by optimizing the preparation conditions for enzyme immobilization
onto microcapsules.
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PCR arsMm DNA DNA
pFLAG arsMm SIGMA-
ALDRICH FLAG FLAG FLAG

Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys

DH5a arsM FLAG

)
K63 KC42 LB ( 10g/L 5g/L 10
o/L) 25 g/L 4g/L (2100 mg/mL) 0.05%(v/v) 37 16
IPTG(2100 mmol/L) 0.5%(v/v)
1.0%(v/v) 37 6

3

BioMasher ( ) 5.0mg 50 uL
1 (14000rpm 15 )

5.0mg CelLyticB2x (Sigma-Aldrich )
200 puL 30 5 40 |/ (4 14000rpm 5 )

1x Wash Buffer (Sigma-Aldrich  )200 uL (4 14000rpm 5 )
2

(4)
ANTI-FLAG M2 Agarose Affinity Gel (Sigma-Aldrich )
800 uL 3 4 40 /
Elution Buffer (pH 3.5) 100 uL 30 5 40
/ 4 5000rpm 20 ) 10x Wash Buffer 10

plb

(5) (MC)
1mL Macllvain (pH 6.5) 16 mL 17 mL 818sx
0559 26.65 g 2849
1419 4« ) 0.22g 0.19¢
Q12s3.15¢g 410 mL 80
(PVA)9.0g Na&CO0s1.049g L- 114¢g
17mL (5 3000 rpm)
3 wW/O 500 rpm wW/O



5 W/O/W W/O/W LED
250rpm 6 MC
(6)
0.10 mL 10.0 mg AL As(l1) 0.05mL 20
mmol/L S - (SAM) 0.05mL 70 mmol/L (GSH) 0.05 mL
pH 6.5 7.0 25 mmol/L 0.50 mL 35 2
MC MC 20g 10.0 mgAsL Ag(lll) 0.10 mL 20 mmol/L SAM
0.10mL 70 mmol/L GSH 0.10 mL pH 6.5 7.0 25mmol/L
1.00 mL 35 2 40 |/ (4 14000 rpm 5
)
(7)
SDS-PAGE
280 nm -
- (Shimadzu ASA-2sp  Shimadzu AA6650)
4
@ arsMm
Cellulomonas sp. K63 Bordetella petrii KC42 arsMm K63 KC42
IPTG arsM PAGE IPTG
IPTG 30kDa
arsm arsMm
IPTG
)
pH
K63 pH7.0 35 KC42 pH65 35 (
(MMAA) + (DMAA) + (TMACQC))
K63 329 KC42 35.9 TMAC K63 83 KC42
10.9
2 (iAs)
DMAA 2
©)
arsM FLAG
1
10 280



nm 1
KC42 0.0300mg K63 0.0250mg 10 KC42 0.3206
mg K63 0.2741 mg 1
4
0.10 mg 1
1 ()
iAs  MMAA DMAA TMAC
K63 98  KC4z 10.3 K63 90.2 0.7 6.6 25
TMAC K63 25% KC42  Kc42 89.6 1.0 6.2 3.1
31
(5) MC
MC
( ) W/O
W/O W/O/W W/O/W LED
MC K63 71.03 g KC42 91.77g MC
(6) MC
MC 2 MC
2 ()
K63 iAs MMAA DMAA TMAC
126  KC42 5.7 K63 87.4 3.1 4.2 5.3
TMAC K63 5.3% KC42 KC42 94.3 1.6 3.2 0.9
0.9
0.10mL
K63 84.5% KC42 53.1 MC
20g
K63 238 K63 11.6% MC
K63 53.1  KC42 48.8% MC
: : : , 56 (4) , 153-158 (2009).
2. : ,

.58 (4) , 141-145 (2011).

3. M. Miyatake, S. Hayashi, Characteristics of the Arsenic-Methylating Bacterium Cellulomonas sp. Strain K63,

Resources Processing, 61 (3), 162-169 (2014).
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