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Microbial diversity in an acetamiprid-polluted upland soil

YAO Xiao-Hua'? , MIN Hang "~ , YUAN Hai-Fing' (1. Cdlege f Life Sdence, Zhejiang University , Hangzhou 310029, China; 2. Callege
o Agriculture, Guangxi University, Nanning 530005, China) . Acta Ecologica Sinica,2006,26(9) :3074 3080.

Abdgract :Acetamiprid is an insecticide used on ootton, ledfy vegetables, fruit trees, and other horticulturd crops to oortrol
sucking insects. Acetamiprid has been dassfied as an unlikely human carcinogen and it has relatively low acute or chronic toxicity
in mammals. As aninsecticide, condderable part of gpplied acetamiprid would enter actudly il . However , it s posshle dfects
on the il bacterial community have not be well known update. We examined bacteriad community conpostion in an acetamiprid
polluted upland il in China usng PCR DGGE method which can detect variation of microbiad gene diverdty in environments.
Sil's to which acetariprid was gpplied at the rormdl fied dose (0.5 mg kg™ * dry il) , a higher dose (5mg kg *, 25 mg kg™t ,
50 mg kg™ ') or not applied were put in pots, reectively , incubated at 28 , and sapled weekly dter incubation for PCR
DGGE andyds. Sil sarple DNA was extracted usng the DS high srength salt method and purified by Csd,. The V3 regon of
16S rDNA was anplified usng the universd primers (BSR8/20 and BSR1541/20 ; F338QC and R518) . Anplified DNA fragments
were sparated by pardld denaturing gradient gel eectrophoreds (DGGE) . The DGGE resuts indicated that there were
dfferencesin bacterid community divergty in upland ils trested with different concentrations of acetamiprid. There was o
sgnificant difference in DGGE patterns between 0.5 mg kg™ * dry il of acetamiprid and the cortrol il during the wiole
incubation time. This suggested that acetamiprid goplied a the normal field dose would be unlikely to pose a threat to il bacterid
communities However , changes were observed in DGCGE fingerprints derived from il dter one week receiving the high
concentrations of acetamiprid, such as5, 25, and 50 mg kg™ * dry il . DNA in application-responsive bands from the acetamiprid
treatments was recovered and anplified using the universa primers (F338 and R518) . PCR products were recovered and cloned
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ino pGEBW T Easy (Promega) and two clones were oltained. The two clones were sequenced usdng the automated Model 377 or
3730 DNA sequencing sysem (Applied Biosygems) . The two cloned sequences had very high dmilarities (100 %) to many
uncultured bacteria reported previoudy in database of NCBI.
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(DGGH) , 16S IDNA /3 ,
1.1
_— 2 15cm
, , 1lmm ‘pH7.84, 15.2gkg ", 1.8¢g
kg ', 5gkg ", 18.7 g kg *
1.2
, 1.5 kg, ( 179 mm,
134 mm, 161mm) 60 %, , 28 2
3% , 00.55050mg kg * 3
1.3 DNA
(78 , 59 , 0.1molL (pH8.0) 5mi , 0.1 0.5mm
5mm 0.5g, 5mn, 25 mg, 2.5mgm ", 15 min,
4 30 min 60Q | 20 %DS 15 min, Bp B 0.5m
, 12000r min"* 15min, , - (24 1) 3
:12000r " * 15min, , ,- 20 2h  12000r min* 15min, 70 %
1, 37 TE , , eSoP
(1gm™) 3h;14000 r min"* 20 min, 4 3m
15mn 14000 min ' 15 min, , 1001 TE 2001 8ol L™ KAC ,
15min  14000r min 15min, , 60Qu | , , 5min  14000r min '
15min ,DNA 70 % , , 200! TE
1.4 PCR
16SIDNA  PCR e : BSF8/20 ,5-AGAGT
TTGAT CCTGG CTCAG3 (E. cdli 8 27): BSR1541/20:5-AAGGA GGTGA TCCAG CCGCA-
3 (E cdi 1541 1522) DGGE PCR :338F:5-CQC CCG CCG
CGC GCG GCG GAC GGG BCG GGG GCA CGG GGG GAC TCC TAC GGGAGGCAGCAG3 ;518R:5-ATT ACC GCG
GCT &CT GG3 ( 5 ac DNA )b
1.5 PCR

Bio- Rad Dcode ™™ PCR 10 %
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3H% 52.5% 150V ,60 330min , , Bio- Rad
1.6
DGGE Bio- Rad (Quartity One 4.1. 1, Bio-Rad , USA)
, Quartity One ,
1.7
DGGE , 5Qu | 4 , Ul
DNA16S rDNA V3 ( 338F CG ) V-gene
DNA pGBV-T Easy vector (Promega) ; Cad;
E. coi DH® /IM109 ul ) PCR
PE ABI 3700 (  180hbp) , Blag GerBank
(http :/Amwv. nchi. nim. nih. gov/blagt)
2.1 DNA 16S rDNA V3
DNA , ,
: DNA :
DS , DNA 21kb , ;
( 1)
DNA nes- PCR, DNA , BSFBR 16S rDNA
, 338F/518R 2 PCR , 16S rDNA V3 , 240bp
( 2
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2 338F 518R PCR

Fg.1 Agos gd dectrophoressaf totd DNA extracted from il using DS Fg.2 Agos ¢d dectrophoress of V3 variable regon on 16S rDNA

pherol-chioroform method

anplified from il treated with acetamiprid

M, marker; Land 1, 2 and 3, 0.5 mg kg™t ,5 my kg !, 25 mg kg™ M, marker; Land 1, 2 and 3, 0.5 mg kg™!, 5 mg kg™ !, 25 mg kg™ !

saples incubated for one week , regectively
DS

2.2 DGGE

0.5mg kg *

25 mg kg " 50 mg kg’

saples incubated for one week , repectively. Land 4, negetive control
DNA , 16S rDNA V3

16S rDNA V3 DGGE ,
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FHg.3 DGCGE prdfiles of anplified 16S rDNA fragments from il gpplied
with acetamiprid in different concentrations for one week
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DNA 16S rDNA
Fg.4 duder andysesd anplified 16S rDNA fragments from il amended
with acetamiprid in different concentrations for one week

Lanes:1 3, oontrol ;4 6,0.5 mg kg™ * dry il ;7 9,5mg
kg™ ! dry il ;10 12 ,25mg kg~ ! dry il ;13 15 ,50mg kg~ dry il ;

the same below

6 ,05mgkyg’ S5Smgkg’ ,
50 mg kg * (43.0)
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Fg.5 DGCGE prdfiles of anplified 16S rDNA fragments from il gpplied  Fg.6 Quder andysesd anplified 16S rDNA fragments from il amended
with acetamiprid in different concentrations for two weeks with acetamiprid in different concentrations for two weeks
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Fg.7 DGGE prafiles of anplified 16S rDNA fragments from il gpplied Fg.8 Quder andysesd anplified 16S rDNA fragmentsfrom il amended
with acetamiprid in differernt concentrations for four weeks with acetamiprid in different concentrations for four weeks
2.3
9

197bp  16SrDNA V3 , :
ACTCCTACGGGA GBCA GCAGTGGGGAATATTGCA

TGGECCCAACCCTCATCCA GCCATCCCCCGIGTATGRAA A

AGGCCTTCGGGI TGTAAA GTACTTTCA GCGGGGA GGAA GG

2% © 1994-2006 China Academi n lectronic Publishing House. All rights reserve http://www.cnki.ne
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GAGTAAAGITAATACCTTTCCTCATTGACGITACCCECAG
AA GAA CCACCGGECTAACTCCGTGCCA GCA GCCCCGGTAAT

56 78 9101112131415 #2
—1

—#l
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—1 .

L #4

#11
Clong 1 4!——:#10
L #12
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| 414
w L 413
a #15

9 5 DNA 16S rDNA 10 5 DNA 16SDNA
DGGE
Fg.9 DGGE prdfiles of anplified 16S rDNA fragments from @il gpplied  FHg.10 Quder andyssd anplified 16SrDNA fragmentsfrom il amended
with a:etarriprid in different concentrations for five weeks with acetamiprid in different concentrations for five weeks
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1 7 DNA 16S rDNA 12 7 DNA 16S rDNA
DGGE
Fg.11 DGGE prdfiles of anplified 16S rDNA fragments from il gpplied Fg.12 duder andysesd anplified 16S rDNA fragmentsfrom il amended
with acetamiprid in different concentrations for seven weeks with acetamiprid in dfferent concentrations for seven weeks
GenBank , DQ499993 Blag GenBank
, , 2 Uncultured bacterium 100 % (2.2
, DGGE ,
-1
5 mg kg , DGGE : ( 50mg
-1
kg ) : :
, 5 mg kg ,
J 199 na e Journal Ele ublishi use. A hts reserved. JIww ki.net
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