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15 Dx9.Dx12, ITS
Dx9 Penicillium expansum Y2-08( GU134896) Dx12 Aspergillus fumigatus( FM999061)

99% 0 100 mg/L( 20% . 500 mg/L) pH 7.0 35 C
180 r/min 1.0 mL( 10" cfu/mL) 72 h Dx9 87.3%
95.6% Dx12 92.1% 88.5% - .
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A Study on Screening Identification and
Degradation Characteristics of Two Strains with
Double Effects on Butachlor and Bensulfuron Methyl

LIU Jun HUO Guang-hua

( College of Biological Science and Engineering Jiangxi Agricultural University Nanchang 330045 China)

Abstract: Two strains of fungi Dx9 and Dx12 capable of simultaneously degrading butachlor and bensulfu—
ron methyl were obtained from primarily screened fifteen strains which only degradate butachlor or bensulfuron
methyl from paddy field soil which was applied with butachlor and bensulfuron methyl for over three years.
Based on the phylogenetic analysis of ITS sequence the strains Dx9 and Dx12 were identified as 99% homolo—
gous with Penicillium expansum Y2-08( GU134896) and Aspergillus fumigatus( FM999061) respectively. The
degradation rates of strain Dx9 on butachlor and bensulfuron methyl were 87.3% and 95.6% while the rates
of strain Dx12 were 92. 1% and 88.5% at the concentration of 100 mg/L(20% butachlor and bensulfuron
methyl 500 mg/L) and under the condition of 30 °C pH 7.0 180 r/min inoculation 1 x 107 c¢fu/mL and in—
cubation 72 h. Judging from this the strains Dx9 and Dx12 are of good bioremediation function for soil pollu—
ted by herbicides of butachlor and bensulfuron methyl.
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1
1.1
1.1.1 e 3 5~20 c¢cm
1.1.2 20% - WP(19.4% ~0.4% ) ( )
90% “90% ( ) o
1.1.3 @D -
15

@ - : . 2.d 20 g/L " .
1.2
1.2.1 . (1) : 250 mL 50 mL

( + 100 mg/L) 10 g 30 C (180 r/min) 7d
10 mL 100 mg/L . 2 .
200 mg/L "

(2) : .

o 3

(3) :

1 mL 200 mg/L ¢ 100 mL 30 C (180 r/min)
72 h o
B .30%C 24 h 4 C o
1.2.2 (1) (4 000 r/min
30 min) 10 mL 125 mL 3 x30 mL 3
2 mL o

(2) ( SP6800A) FID SE30(2.0 m x

3.2m), 185 C 180 “C 250 °C N, 35 mL/min H, 45 mL/min
450 mL/min 1.0 pLo
(3) : N N 100 mlL. 5 g NaCl.6 mol/

LHCI 1 mL 25 mL 3 o 100.100.50 mL 2%
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Na, HPO, 3 6 mol /L HCl 6 ~8 mL pH
(2.0+0.5) 25 mL
2 mL o 50 100 200 mg/L
18
(4) ( LC -1000) C18 150 mm x4.6 mm
250 nm 144 YV ) W( ) =100:50:0.9 1 mL/min 4 min 6 s
20 plLo
(5)
X=(A/B-C/D)/ (A/B) x100% (1)
X (%) A: (mg *mL™"); B:
(%);C: (mg
emL™");D: (%) -
1.2.3 (1)
30 C 24 h
25 mL 100 mL 35 C ( 180 r/min) 20 h
4 500 r/min 10 min pH 7.0 0.2 mol/L K,HPO,XKH,PO, 10 mL
5 107 cfu/mL.
(2) : .
. I mol/L.  HCI 1 mol/L. NaOH pH
(3) . © 250 mL 100 mL 35 C
(180 r/min) 72 h N N
pH . o 3 .
1.2.4 19 DNA ITS ITSI:
(57 = TCCGTAGGTGAACCTGCGG -3’) ITS4( 5’ - TCCTCCGCTTATTGATATGC -3”)
ITS 600 bp o 50 0.5 wL(10 wmol/L)
PCR Loading Dye Mix ( TaKaRa) 25 uL 50 pL. PCR 195 C
5 min 95 C 30 s 55 °C30s 72 °C 1 min 30 : 72 C 7 min, 10 g/L
PCR o
1.2.5 ITS NCBI Blast GenBank
Clustal X MEGA 4.0 ( Neighbor-Joining)
Kimura o ITS GenBank

GU726140  GU726139,

2.1 .
2.1.1 . 2 .
15

Dx9 Dx12,

2.1.2

( 20% - )
. (10 50 100 mg/L)
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A: GC map of CK with butachlor; B: GC map of butachlor degradation using Dx9; C: GC map of butachlor degradation u—
sing Dx12; D: HPLC map of CK with bensulfuron methyl; E: HPLC map of bensulfuron methyl degradation using Dx9; F: HPLC
map of bensulfuron methyl degradation using Dx12.
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Fig.1 Chromatogram of butachlor and bensulfuron methyl
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85% (2 2.0 mL . Dx9
Dx12 o

2.2.2 . 100 mg/L I mL pH=6.0 15 20 25 28



33

——Dx9 ] #ijlZDx9 Butach

—&—Dx12 | #Jf%Dx12 Butach

—=— Dx9 “FEETEE Dx9 Bensulfuron methyl
—— Dx12 “FEEfFE Dx12 Bensulfuron methyl

- 1216 ¢
30 33 35 37 40 42 45 C e
48 h g0 |
( 80
2) . Dx9 30 ~35 C K
2 60 -
z’f 50
90% %ol
37 C 28 C £301
20 | I
. Dx12 -
15 20
28 ~35 C
.o X
2.2.3 pH .
100 mg/L
1 mL pH 5.0 6.0
7.0 8.0 9.0 35 48 h
. pH6.0 pH7.0
8 6
2.2.4 . 100 mg/1,
8 16 24 32 40 48 56 64 72 h
DxI2 16 h 30%
.40h  Dx9
68% 13%. 9
. 72 h 95% .

—+—Dx9 | 5tJfZDx9 Butach
—=—Dx12 ] 1iJ[ZDx12 Butach

—— Dx9 “FEETE[E Dx9 Bensulfuron methyl

25 30 40 45

%/ C Temperature

Fig.3 Effect of different temperature on degradation
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2.3 ITS PCR
Dx9 Dx12 ITS
2300 kb 700 kb(  6)
PCR DNA ITS rDNA Dx9 Dx12 ITS

Dx9: CCACCCGTGTTTATCGTACCTTGTTGCTTCGGCGGGCCCGCCTCACGGCCGCCGGGGGGCATCCGCCCCCGGGLCCGLGLC
CGCCGAAGACACACAAACGAACTCTTGTCTGAAGATTGCAGTCTGAGTACTTGACTAAATCAGTTAAAACTTTCAACAACGGA
TCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAGTCTT
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TGAACGCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCTCAAGCACGGCTTGTGTGTT
GGGCTCTCGCCCCCCGCTTCCGGCGGGGEGCGGCCCGCGAAAGGCAGCGGCGGCACCGCGTCCGGTCCTCGAGCGTATGGGGCTTC
GTCACCCGCTCTGTAGGCCCGGCCGGCGCCCGCCGGCGAACACCATCAATCTTAACCAGGTTGACCTCGGATCAGGTAGGGAT

ACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAA.

Dx12: CTATCGTACCTTGTTGCTTCGGCGGGCCCGCCGTTTCGACGGCCGCCGGGGAGGCCTTGCGCCCCCGGGCCCGCGCCCGCC
GAAGACCCCAACATGAACGCTGTTCTGAAAGTATGCAGTCTGAGTTGATTATCGTAATCAGTTAAAACTTTCAACAACGGATCT
CTTGGTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAGTCTTTG
AACGCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCTCAAGCACGGCTTGTGTGTTGGG
CCCCCGTCCCCCTCTCCCGGGGGACGGGCCCGAAAGGCAGCGGCGGCACCGCGTCCGGTCCTCGAGCGTATGGGGCTTTGTCA
CCTGCTCTGTAGGCCCGGCCGGCGCCAGCCGACACCCAACTTTATTTTTCTAAGGTTGACCTCGGATCAGGTAGGGATACCCGC

TGAACTTAAGCATATCAATAAGCGGAGGAA,

Dx12 Dx9 M

-—2 300 kb

700 kb

6 Dx9.Dx12 ITS rDNA
Fig.6 Electrophoresis map of genome extracted from strain Dx9 and Dx12 and their ITS rDNA

Dx12

6 Aspergillus fumigatus(FM999061)

100
Aspergillus fumigatus ATCC26906(GU319985)

46 Neosartoryaspinosa NRRL 3435(EF669965)

100 | Penicillium cydopium ATCC46511(GU319999)

Dx9
45 W{ Penicillium sp. B4(FJ1196840)
Penicillium expansumY2-08 (GU134896)
67 | Trichophyton rubrum ATCCMY A-4607(GU291266)

100 Trichophyton rubrum NCFF295(EU181449)
Geomyces pannorum 1195(GU062257)

99 Aureobasidium pullulans 1177(GU062250)

l—'l'aphn'na sadebeckit HA1345(F492119)
]{)(}l— Taphrina tosquinetit HA1335(AF492122)

| Candida sp. AS23656(GU291262)
Saccharomyces cerevisiae ATCC200062(GU256758)

Chytridiaceae sp. KTP-2008 JEL378(FJ214804)

P
0.05
Numbers close to nodes are bootstrap proportions. Scale bar 0.05 = 5% difference among nucleotide sequences.

7 Dx9  Dx12 ITS
Fig.7 Phylogenetic tree based on the ITS sequences from strain Dx9 Dx12 and relating species

2.4
Dx9 DxI2 ITS NCBI Blast
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( GU134896) 99% Dx12 Aspergillus fumigatus( FM999061)
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Aspergillus fumigatus( FM999061) 99% , . o
(2) . Dx9.Dx12 100 mg/L(20% + 500 mg/L)
pH7.0 35 C 180 r/min 1.0 ml( 107 cfu/mL) 72 h
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