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, 1.3 DNA 16S rDNA
, , PCR
Birgrenn [
[6.7] DNA, 0.8%
, , DNA A260 m/ A2go nm
, 1.6 1.8 , DNA
DNA DNA
( ,
), PCR
, 8F:5 -AGAGITTGATCCTGACTCAG3  1492R:
5' - GGT TACCTTGTTACGACT T-3' 11 8F 5
, 6 FAM 109F:5' -ACK-
GCTCAGIAACAC GF3' 915R:5' - GTGCTOCCCCGS:
16S  CAATICCTF3 , 915R 5’
rRNA TRALP , 6 FAM PCR
, ( Bt )
5041 PCR 10 x
1 (10 mnol L~ Tris- HA) 51 ,Mgd, (1.5 mnol L™ 1)
3, 4  ONTP (dATP dTTP
1.1 dCTP  dGTP, 200pnol L™ Y)4pl,
: GK12(  crylA (10pmolL™Y) 0.5pl,Tag 0.5ul,
3 ) ddH,O PCR (1) ,
3 94 5mn, 94 1 mn 48
, , 455,72 2 mn,27 72
7.5km 3.1 490.5mm, 5min (2 16S rRNA
183 d , 52 30 PCR DNA
10% 15% ( ) MgFRFNBOCO ®Cu
Pb Zn Mo Cd As Hg S 4 | , 1.4 T-RALP
125.5 mg kg™ *, 18.42 mg kg *, 16S IDNA  PCR
0.274gkg ' pH 7.2 , Taql 65 3h, Mspl 37 3h 2001
HOOrad 0.5 3gL*? , PCR Qul,
1.2 1, (TrisHA ,100 Mol L™,
, pH7.5:Mgd, ,100 mnol L~ *;Nad ,500 mmol L™ *;
Dithiothreitol ,10 mol L™ %) 2p 1,
3 , BSA (2000 g m ") 2p1, ddH,0
20 cm , , : 0.1
, , , 3mlL ! NaAC 2 (
, -20 ), 14 16 000 x g
5 mm , - 20 15 min, 170 % 4 16 000 X g
DNA 15 min, , ; 5mn
, 2mm , , 14y 0.3y ,
- 20 DNA , 0.2u 1 Liz500 (ABI, );
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% 5min, . 1pl % , : ,
., ABI (3130 Genetic Analyzer , TRF 7580 81 185 282 bp
ABI, ) ; 50 RFU , FRF 75bp 80Mp
. Genemgpper ,
TRF( ) : Bt GK12,
TRF 50 bp (1 ,
TRF 80 91 282 306 bp;
1.5 TRF 91 175 190 225 329 bp;
TRF 8091 185bp;
3 DNA 16S TRF 8091 185kp
rDNA PCR , pGEM-T Easy GK12
(Pomega, ) E coi DH® , , TRF 185 tp
16S rDNA PCR TRALP ( 2%, ,TRF
) 220 329 bp TRAP ,
111
: (
.), 16S rDNA , TRF 91bp 185 hp
BLAST Gerr , TRF 185 bp ,
Bank!*?! 60% 70 % ,TRF
91 bp . 9% 23%,
2 TRF 255282 306 bp
2.1 , GK12 3
GK12 3 ,
DNA ,
(SU) rRNA (16S DNA) | TRAP , , 3 Bt
TRALP GK12
( 1 3 TRAP ),
(T-RF) , 3 Bt GK12 ,
TRF , GK12
2 TRF 282bp 306 bp ,
1 , TRF 90 bp ;
, 3 , , ,
:TRF
75 80 91 175 185 190 225 255 282 306 329 hp
4% TRALP TRF
13% : , , (Shannon-Wiener Index)
(FRF 75 80 255 1 ,
282 306 bp) 1.2,
, TRF 175190 255 329 kp 0.8
,FRF 91 bp , 1.7 25

185 bp
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A. 3, :B. 3 ,C. 3 ;D. 3 E , F 3 ;G GK12,
A. Smian No. 3 ,Seeding ;B. Smian No. 3 ,Sguaring; C. Smian No. 3 ,Howering and boll-forming ; D. Smian No. 3 ,Boll-opening; E Buk il ,Seeding;
F. Smian No. 3,Seeding; G GK12 ,Seding
1 TRALP
Fg 1 TRAPpaternd archaed community asodated with ootton planting

. (2219 2.49) ,
(.72 1.76)
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. z - ~ == = B @329bp
§ 60% “ ;! & A i T = m 03 306 bp
B = 24 b K4 O282bp
2 50% = ‘: 27 ’5: ®255bp
% 24 [ KA @ 225bp
409 94 d KA g
P C 1] 2 S ’9 08 190 bp
APy o - &4 [@185bp
30% : ' 1 ® 175bp
20% [ % © 91 bp
2 N % - 80 bp
10% E E % ] B75bp
%
a e RRRS %
0% P 000 A 0
6 13
Treatment No.
1. s 2. s ;3. 3 4. GK12, ;5. , ;6. 3 ;7. GK12, ;
8. , 0. 3 :10. GK12, 112, 3 113, GK12,

1. Buk il ,Beore seeding;2. Buk il ,Seeding;3. Smian No. 3,Seeding ;4. GK12 ,Seeding;5. Buk il ,Squaring;6. Smian No. 3 ,Squaring;
7. GK12 ,Syuaring ;8. Bulk il ,Howering and holl-forming ;9. Smian No. 3, Howering and boll-forming ; 10. GK12 , Howering and boll-forming;
11. Buk soil ,Boll-opening;12. Sian No. 3 ,Boll-opening ;13. GK12 ,Ball-opening

2

TRF

Fg 2 Abundance o typicd Archaed T RFin three il types

1
Tablel Shannon-Wener index o Archeed community in three il types
throughout growth seaon
: ) . . Howering and )
Sl type Before seeding Seeding Syuaring . Boll-opening
boll-forming
0.87 090 121 0.79 0.78
Buk il
3 N/ A 249 227 1.72 174
9man No. 3
CGK12 N/ A 2.2 219 1.73 1.76
: Shanron- Wiener TH = - __ilpilnpi, H’'
, P i TRF ,S

Note: ShanrorrWiener Diverdty index formua: H' =
- _il:pilnpi,H' is the diversity index , nis the peek area of T-RF, N is the
=
totdl area of dl the inviable peaks

2.2
T-RA-P 3(
GK12 ), TRF
3
4

,FRF 67 72

81 91 131 140 150 161 171 195 221 265 290 398
435 446 453 p ;

, TRF 140 171 195
265 bp : , TRF
72 140 171 bp TRF 446 bp
( 2, ,
, 2.78
1.60 1.63
3
(GK12) , ,
, (
) , TRF 67 131 171 bp
(
), : ,FRF 67 81
131 150 171 195 221 265 bp ;
., TRF 140 171 265 bp
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3 TRALP
Fg 3 TRAPpatern o bacterid community asocdaed with cotton planting
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90% B4
0 2 ? ?
0 bt 4
80% i == é B HAth Other & 398 bp
= - o s v/ 2 760bp £ 290b
o, 0y = = P
70% s ox z ! 1] 2 B 750bp B 265bp
. o s —f... oo Vi 3 740bp @ 221bp
S 60% | i = .7 o 706b B 195b
_g e e Fes83 2% 4 P S
- :-: e e .:. . M 662 bp | 171 bp
£ 50% IIQ = S = B ei6bp [ 161bp
é« 5 j :\; § N s @ 602bp B 150bp
u 40% E i o I = M 543bp @ 140bp
= E HH ] B 495bp [0 131bp
30% a E w5 & -480bp B 91bp
B 467bp K 81bp
20% D 453bp @ 72bp
446 bp B 67bp
10% 435bp
0%
1 2 3 5 6 7 8 9 10 11 12 13
Treatment No.
1. , 2. , ;3. 3, 4. GK12, ;5. , ;6. 3 7. GK12, ;
8. , 0. 3, :10. GK12, AL , 112 3 . 113. GK12,

1.Buk il ,Before seediing; 2. Buk il ,Seeding;3. Smian No. 3, Seedling; 4. GK12 , Sedling; 5. Buk il ,Sguaring; 6. Smian No. 3, Squaring;
7. GK12 ,Squaring ;8. Buk il ,Howering and boll-forming;9. Smian No. 3 ,Howering and boll-forming;10. GK12 ,Howering and boll-forming ;
11. Bulk il ,Boll-opening;12. Smian No. 3 ,Ball-opening;13. GK12 ,Boll-opening
4 TRF
FHg. 4 Abundance of typicd Bacterid T-RF in three il types

2 teria Methylobacteriaceae Planctomycete 3
Table2  Shanmon-Wener index of bacterid community in three il types ,
throughout gronth seaon , TRF 284 m T
RF 108 137 149 662 hp
Sil type Before eding Seeding Souaring F|0Ner|ng.and Boll-opering 94 % ,
boll-forming
_ 2.78 2.53  2.47 1.60 1.68
Buk il
3 , T-RALP

) N/ A 2.85 2.67 2.84 2.72
9mian No. 3 )

GK12 N/ A 2.8 2.8 2.93 2.87

3
2.3
TRF
, Genbank 16S
rDNA 3)
3 ’
crenarchaeote , euryarchaeote , TRAP TRF
euryarchaeote
[9]

Acidobacteriales Proteobac-
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3 GK12 16Sr RNA
Table 3 16SrDNA andydsd archaea and bacteria asodated with tranggenic cotton GK12 in seeding dage

TRF ( )
Actud T-RF dze (bp) Clone NCBI Closeg NOBI metch (accesdon number) Horrology ( %)
Archaea
Crenarchaecdte
92 tp All-4 DRV-SSAQ16(A Y923103) 99
Uncultured archaeon cone DRV-SSA016 (A Y923103)
187 bp ,184 bp All-1 A51, 54D9 (A Y278106) 929
A53 A57 Uncultured crenarchaecte clone 54D9 (A Y278106)
187 bp All-5 660mArc10 (A Y367315) 98
Uncultured archaeon clone 660mArC10 (A Y367315)
187 bp All-6 MRR31(A Y125706) 29
Uncultured crenarchaeote MRR31 (A Y125706)
284 bp Al11-35 MRR31(A Y125706) 94
Uncultured archaeon clone HSWKS6 (AJ631247)
184 bp A5-2 HTA-B6(AF418928) 29
Uncultured archaeon clone HTA-B6 (AF418928)
Euryarchaeote
184 Ip A5G (AY217535) %5
Uncultured euryarchaeote (A Y217535)
Bacteria
108 bp B8&-49 AKYGL711(AY921874) 2
Uncutured Planctomycete clone AKYGL711 (A Y921874)
137 bp B7-5 L R-102(DQ302435) 93
Uncultured bacterium clone L R-102 (DQ302435)
137 bp B8&-30 2589U19 (AJ863223) 96
Uncultured bacterium clone 25B3J19 (AJ863223)
EB1080(A Y395399) 93
Uncultured beta Proteobacterium clone EB1080 (A Y395399)
149 bp B7-27 AKIW1111(DQ129636) 97
Uncultured bacterium clone AKIW1111 (DQ129636)
B7-27 AKYG742(A Y922059) 95
Uncutured Ad dobacteria bacterium clone AKYG742 (A Y922059)
149 bp B8&45 M10Ba32 (A Y360622) 98
Uncultured Methyl obacteriaceae bacterium clone M10Ba32 (A Y360622)
195 bp B8-37 18(AY942992) 97
Uncultured Acidobacteria bacterium clone 18 (A'Y942992)
Che atocoocus asaccharovorarns CP141b(AJ871433) 98
Chel atocoocus asaccharovorans i olate CP141b (AJ871433)
197 bp B7-32 GR20(A Y150900) 98
Uncultured Aci dobacteriades bacterium clone GR20 (A Y150900)
221 bp B9-15 B- AKYH490(A Y921821) 96
Uncultured beta Prateobacterium clone A KYH490 (A Y921821)
201 bp B&33 AL T23(AY703462) 97
Uncultured bacterium iolate AL T23 (A Y703462)
446 bp B9-18 a- AKYH119(A Y921758) 97
Uncutured dpha Protecbacterium clone AKYH119 (A Y921758)
662 bp B7-2 E15(AJ966590) e

Uncutured bacterium clone E15(AJ966590)
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BACTERIAL AND ARCHAEAL COMMUNITY STRUCTURE IN RHIZOSPHERE SOIL
PLANTING Bt TRANSGENETIC COTTON

TangLi*  Zhang Yongun® Wu Xiaole''
(1 Department d Environmental Science and Engineering, Tsnghua University , Beijing 100084, China)
(2 State Key Laboratory for Bidogy o Plant Diseasss and Insect Pests, Irgtitute  Plant Pratection, CAAS, Bejing 100094, China)

Abgract Inmpact of geneticaly nodified or transgenic plants on the eco-environment has aroused great concerns. But little
is known of their possble inpacts on non-target organisms,such as microbid communities asociated with their parent plants in
the s0il environment because of the conplex gructure-function relaionships of mcroorgani ams. A one-year fidd gudy was carried
out by andyzing il sarmples oollected from the cotton field and the rhizogpheres o cotton plants of tranggenic cotton variety GK12
(expresding Badillius thuringiensis insecticidal proteins) and its nonrtransgenic parent variety Sian No. 3 at four different gronth
phrases(seeding ,squari ng flowering and boll-forming ,and boll-opening) . Based on anplification of 16S rDNA retrieved from the
il microbid communities asociated with both transgenic and non-transgenic cottons ,termind redtriction fragment length poly-
morphism(T-RALP) andys s ,clone library congruction and sequencing were carried out to see changes in bacterid and archaedl
community structures in the sils. Shannorn-Wiener index andyds showed that bacterid diverdty declined and a certain change
occurred in archaed diversty aswell in bulk il ,indicating microbid communitieswere dfected by season successon. Acoording
to the clone library and sequencing andys s ,the dominant microorganisams in the il were bacteria and archaea that have never
been cultivated or known for their functions in the il ecosysem. It remains unclear what causes these differences and whether
these differences have any ecologicd thrests and bio-risk to the il ecosygem. Gonpared to bulk il sanrples,the rhizophere
il sanples showed cultivation of ootton varieties remerkably efected bacterid and archaed communities therein. Variation of
bacteria and archaed communities ,egpecidly the archaed community ,was dgnificantly asociated with both ootton variety and
gowmh seaon in FRALP andyss,. Snce archaed community is less diversfied than bacterid community ,the gudy illugrates
that the inpacts of transgenic ootton on il microorgani sms varied with the microbid background and transgenic cotton &fected
the less diverdfied microbid community nore.

Key words Geneticaly nodified cotton; Microbid community ; Termind regriction fragment length polynorphism (T
RALP) ;Bio-sfety



