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Abstract: Methyl parathion (MP), a kind of typical organophosphates pesticides (OPs ), is widely used as agricultural insecticides. However,
due to their neurotoxic effects on humans, the elimination of OPs has become increasingly important. Microbial sensors are consisted of bio—
logical components and transducers. Owing to their attractive advantages including low cost, easy of miniaturization and excellent selectivity,
they have been widely used for environmental analysis. In this paper, four novel bacterial strains capable of utilizing methyl parathion as the
sole carbon source were isolated from pesticide contaminated soils. These four isolates were identified based on morphological characteristics
and 16S rRNA gene sequences analysis, and their capability of degrading methyl parathion were investigated by high performance liquid
chromatography. The highest degrading efficiency strain was selected for further study of degrading mechanism. The results indicated that
degradation rate of these four strains were all over 78% after incubation at 30 °C, pH 7.0 for 7 d with the original concentration of methyl
parathion 50 mg - L™". The highest degradation rate was up to 100%. 16S rRNA gene sequences indicated that strain MP-6 was affiliated into
the genus klebsiella. The LC-MS results indicated that methyl parathion was hydrolyzed to dimethyl thiophosphoric acid and p —nitrophenol
by MP-6. A little of p—nitrophenol molecules could be further metabolized to 4—nitrocatechol and 1, 2, 4-benzenetrio. The results indicated
that based on detecting the potential signal of intermediate product p—nitrophenol, the strain MP-6 could be used to construct microbial sen—
sors for determination of organophosphorus pesticides in environment.
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ToHLER B 7 5 (MSM, g+ L") : NaCl 1.00, NH,NO;
1.00, K,HPO, 1.50, KH,PO, 0.50,MgSO,-7H;0 0.10, pH
7.0, AR FREEFEINA 20%0H9 35 - 99.0% HIREXT 7%
e CRCER DU RRRR AT PR ] L 45 : BWO1-09) , —54
HGe (it , B 25 k2= A R A R FHEE (@
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P BUR ) £ (MoBio Laboratories, Carlsbad, CA, USA ),
10xTaq LRI R JANTP 1 )2 7] 5] %(Invitrogen Life
Technologies, Carlshad,,CA,USA ).,
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3 UGN, RS, AR AR CH:OH 2 75, T
HPLC M2 , % A R ARIEFP A A B 2. 3 it
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12.24 .48.72.96.120 144 h B 2 mL 5559, AbFy
AR E L, HEFT HPLC A2 o 115 MP AR, 220 R fig
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HRk DNA 94288 16S rRNA K[ PCR 47 4%
22 SCRR[1012E 7. FHT PCR B4 IE 1 514 R
27F(5'=AGAGTTTGATCCTGGCTCAG=3"), JZ [5] 5| ¥
41 1492R (5'-TGACTGACTGAGGYTACCTTGTTACG-
ACTT-3"); PCR ¥ #8{K Z (50 pL) 41 K :37.8 pL JG
WAk ,5 pl 10xTag 2% .2 pl MgS0, (50
mmol L), 1 wL dNTP(2.5 mmol - L), 1E [z [v] 5| #1%%
1 wL(50 mmol-L"),0.2 pL Tag,2 pL #i#z, PCR &1
H1: 97 CHIAEYE 5 min; @92 CAYE 30 5,355 CiB
K 2 min, @72 CIE 90 s(EEQFEE @ K 30 4>
PEER) ;B 72 CIEAH 30 min, K 1% HIEEAEIEEEE H
VKA 357710 o W0 P R 3 ST JEA IR A ) b



BK5 55 , 55 « HE T A AR W e ) P RS R 08 e T 140 70 25 S B LR AR PRI 5T

2014 £ 12 A
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AR AR LR BE S A F 1 4 BRI,
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ISR 7d, ] HPLC W& 55350 h MP (95%
Fa, 7ERI K 273.15 nm b, MP # HY U5 E] S
4.2 min , FI] P0G AR5 AR 2

ZER R FTIRE R 4 BRIAHEFR 7 d 50 MP A
AR R E R L R A8 3 7E T8% LA I, B R i
U AR R MP-6 BEXE MP S8 [ , AR5 100% .
Pino S5 17675 3] B[] of e fife FHY 5L 0] e 1 2 A2 00
HITR A HETR  IZ B VELE 120 h P BERE % Y 35Xt e A
HEPEMR I PEARE 53 AR B T2%F0 39% . 1 5 S ot
152 MR ZE AT TH Bacillus cereus HS-MP12, 1% [ fig
I T B e (MP ) X il 2R 1y ( PNP) Ay E— i
P FEREA K 24 h Py XS B LX) B 1 9% i 2R Ry
86.8% , 12 B A I ARy e A H BEAT H [0 77 0 o i R

AR R Wang S TEPE 15 Y8 H i e A5 2 A SO k15
FI 8 DL BEXT B wE (MP ) FI6 i LA 3 (PNP ) Sy ME—
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T T BERF Y R X A Wl (MUP ) A P ] 7 40 X il 2 4 Ty
(PNP) 52 4 fif , 7] It B R i G ot . PP e e 55
PLBRARZ , AHLARZ TS 2 R ER R AR 25 IR 556
Pic o AR SCH 75 3 1) 5w 5 A1 R T Klebsiella sp. MP—6
FZEAFF B Bacillus sp. R2A THERTE 24 h Pt I LX)
it Bl 1) 556 e 2R AE 85% VA |, 5 Bacillus cereus HS—
MP12 5 B FEXT B il O B A AR, B 355 9 Bsf 1] 42
K, WIkk MP-6 71 7 d X MP F#f# R 53] 100% .
M HIEE AR Klebsiella sp. MP—6 {X [ fif FF L% i
Bt X SRR A6 i i By BB R A ML IR R 2Rk 2, A 8K
S Ao, DRI A ) T 5 40 T A A BILB AR 2 L L
(Rl afe
22 FHBERERNER

WA 4 PRI A (MP-6, MP-14,MP-18,
MP-19) 735l A% 50 mg- L™ MP (oL 5557 Ak
AR IR o HKIRAE 0.6,12.24 48 .72 96,120,144 h
WURE , HPLC 30022 MP 5% £, F0G TR RRO A e fie o6
(F 1), \TIEZAEAEY R, 0 pH H R RS |
AP KRS, XS BRI E 25 N 5
G3Fifk Ry G A A DR R S, S AN IR A 1, R
A2 g JCHLER K5 F- BAEAR R S5 T B IR iR
JITIERY 4 BREEDN MP YRR Bl I ] 28k T 224k
Hil 6 h AREAR AT fe e, 33X 7T e B T I P ) 200 R
Qb T A A R RO AR RO, DR B I () SE
R ATt et 6 h LUG , R f 32 it o ) A2 9218 T
L HEBETRE . X2 h TR R, e
AN T Y B RE A BT T B, T HLEREE R SR
PRl /D BT 1A B B A A T RE X AR TR A
BN o TR MP-6 By iR a2 e HoAth 3 Bk
T o

W5 et it R e e R TR Bk MP—6 LA 10% ) 12 Fh i %
FEIE 50 mg- L MP RTCHLERIE IR B id AL R .

® 1 RENmBIRBENS BEERER 7 d WEMHEER

Table 1 Methyl parathion—degrading bacterial isolates and their degradation efficiencies after 7 days cultivation

Fifk Isolates FrJ&17] Phylum A FF Closest cultured organism (GeneBank accession no.) — FHBUEE Identity/%  [%ff#3% Degrading rate/%
MP-6 Proteobacteria Klebsiella sp. VITC1 (JQ398851.1) 99 100
MP-14 Proteobacteria Klebsiella sp. Y1 (HQ616650.1) 99 83.2
MP-18 Proteobacteria Enterobacter kobei (HF585147.1) 99 78.9
MP-19 Firmicutes Bacillus sp. R2A (FJ190415.1) 99 99.0
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N TR A T, NI R i e Thee H 2
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Figure 1 Degradation of methyl parathion (MP) using
different strains
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2 MP-6 ¥t B B SRk ) Pee
Figure 2 Degradation of methyl parathion (MP) by strain MP-6
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(R 5E TR A EC I Klebsiella sp. MP—6 [ fift F B X it
P A AR R AE BE AR B AR | 13O0 A4 R AR X Bt e
A IR B E MR

2.3 BE#K MP-6 #L 5 H7

PR MP-6 72 JCHLERP-Hi | 30 CHESR 7 d, B IR

w Y EHAR 2 mm R A L R AR
FATE . FH L BT ULER s , MP-6 S oMLY AR,
7 0.6 wm, BEERHES (& 3), 16S rRNA B[R FHIAE
NCBI | [ %F 45 5 6 ] ,MP—6 & #k 55 Klebsiella sp.
VITCI fARBLEE IR 2] 99% o 45 5 THOWTES AL BT LA
J% 168 rRNA K FPAI FEXFEE R, KRS v
HEIAKEE (Klebsiella) , fis 44 7 Klebsiella sp. MP-6,,

3.0kV 3.0mm x25.0k 3/7/2014 10:40
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Figure 3 Scanning electron micrographs of strain MP-6
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7oA 3,5, 6- = ME-2-%(3,5, 6-trichloro—2—pyridi-
nol, TCP) , 3 & BXS T # #k Klebsiella sp. CPK 7E R
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Figure 4 Chromatogram of metabolites of methyl parathion (MP)
degraded by MP-6
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Figure 5 Mass spectrum of metabolites of methyl parathion (MP)
degraded by MP-6
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PR A a] R RY LR B (PNP) B 8 i oA 4l
FLARHE W (4-NC)F 1,2,4- = (1,2,4-BT), A
EHE DU BR R MP—6 S 38 48 56 77 A= [a] = ) PNP, 75
Rkt = e 4Tl A0 2E W (4-NC) A 1,2, 45 =
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