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Impact of Transgenic Cottons on the Number and Community Structure of Bacteria in the Cotton Soils
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(Key Laboratory of Microbiological Engineering of Agricultural Environment, Ministry of Agriculture, College of Life Sciences, Nanjing Agri—

cultural University, Nanjing 210095, China)

Abstract: Dynamic changes of the number and community structure of bacteria in the soils of transgenic cottons(GK12 and 33B) together
with their parents(SM and 5415) were systematically investigated using traditional plate counting and TRNA gene based PCR-DGGE meth—
ods. The results showed that the total number of bacteria increased with the reproductive periods of cottons, and the largest number appeared
at the middle blossoming stage of cottons. No significant differences in the numbers of bacteria between transgenic cottons and their parents
were found. The number of actinomycete changed little during the reproductive periods. However, significant differences were observed be—
tween the transgenic cottons and their parents at the blossoming stage. The results from PCR-DGGE showed that there were abundant and
similar bands among all transgenic cottons and their parents, and the similarities between most of these samples were above 80%. Samples
were divided into two clusters according to different reproductive periods. Principal components analysis showed that there were no significant
differences between the transgenic cottons and their parents, while little differences were observed among different reproductive periods,
which was consistent with the cluster analysis. These results indicated that reproductive period was the most important factor affecting com—
munity structure of bacteria. In our studies, it was found that transgenic cottons did not have significant impact on the number and community
structure of bacteria in cotton soils.
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%5 H ICP(Insecticidal crystal protein), AJ /5 126 3 P4 i
BEAWEH B D0 B A E AR RO T
B FEDIPT AR, Perlak SEPI7E 1990 4F B YR I H 75
= EFFRE AR REEREE ARG UREV . BT,
AN RA P RIER Bt A REBH CrylAbY,
CrylA(C)¥ Cryl1A F1 Cryl AVI9%s JLFh, 2010 4E£ 3K
HREDIRE AT FGE 2 100 77 hm?, 54BREEEERE
YRR 14%, H2ERE = REEFEYY,
2009 £E 3k [ #% R DA 5T Buig R iHET m RS 0.21 12
hm?, PR 440 427T, &4 BRTEAR A 2/37, HAME
HARABEY KBS
HRERMAMHESREN T RBERET Ao
BRI . AT, AR LA 2 &2
2y 47 kg, A 7 A REAK 209%~23% , F- 24523 BUHG I
53¢ 2400 7T, 1241k, E PG ERAR RiHET FE
#2000 277 hm?®, FFEREIRGHE 1~1.5 77,7
REBRZTAES 590 2427, 3F BARR TR A
DIENRABR, SR B R AEY KE A E
R T AN AR BRI Y B 25 R R R B S TE IR
FRASN— B R A YR iz — 0,
PRI, 5 Bt REEY R R AT RIXFREAD,IF
T IR 2R G A A U [ - 3 PR AR A IR R D] B
Rk, Zwahlen SFBIFFEIE B 56 5 R A o i
FERRTR B AR B 2 MR ik 21 - 3 rh i E B R R A
REREME, TEFCSEIRE T HAE M Z {45 200 d LA
bo BEEEMRAR, WRERMIAE Bt RSB
%, T AT BERZ I -3 P AR AE ™, RS LR B
oA Bt A H (4 0.25 g-hm™),{HZ
REHE: BE S RERN Bt #R, HEEL 650
g-hm?, & LA BRI 2 600 1519, I, Fe Ak
DR Hpid A AR 2R o I Bk Mk 3 B TR T A %
W] , I B A A W) 25 AR R A A S, FT RE X
T AR F A AR, A
A WU 53 TR 53 55 AR A S5 b 3R A W) A 7R
MEES 5, HEE MRS R RIE A
ABRGERUWELGE, H MY T35
R AR U, P, BB AR IE T A )
B KBRS R PPN R B IR A L et
A E L ™0, A T #E— 2D IR e B DI 2 etk
IR, AR E R HIRE R T , AR R ARE T
ST TR EE AL, R Ry T A AT 3R T
FRIBRBE , SR SRS T 5 7 04 28 6 B B e H UKk
(DGGE) HARERIS 1 % kP T B X A - 33 4 oA

TR MR, BTE N R NR L Z 2 iR
PR S FE R AR

1 #M#BEF*®

L1 Rt

2 i ZE IR R I8 B b A T db s BT R AR
Y, W0 FIAR G R R B B IR A BT R AR GKI2
(CrylA), BB XU HT ik 33B(CrylA+CpT1) LA K&
HSEAIERE LIRS SM F 5415, 3 d R BLBEAR L
Wroe iRt X5k FRENLIX 2 3, Bk ZE R By
P o GHEA R R U R 5 HE A 4 44k
MM 3ANELE ,/NMXIE 6 mx6 m, £5/MNXZ
A% 3 ATER YT, BUEEAEY @ iR e , RS R E .
T HERACHEAFEE, ALK 129 g kg, 2R 1.32 g-
kg™, W 1.55 g kg™, BA4HF 86.72 mg-kg,pH 6.7,
FEFpESER 2010 4 4 A Ay, /KAEE B AA =450
TRRHEE 3
1.2 H@mEE

3R R AR BRI A AR B A 4 ) T L
TEHA AERS R AR P TR IS A A AR A,
GERE 1~2em +38, FKER T HIZBUEMREE
R 5 em {9 2~15 cm 13 RAI A REBUE , 88— K
LB ERR SR — R, AT BRI, vk
SARIRARAE, I SC 0 = Se kAT 3 A W A
8, Ja A-20 COKFEIRAE AR SR - 48 5L DNA, A
AR PRI E MR 1,

R 1 HamREFMLE

Table 1 Sample collection and treatments
FRARBM  BMEA  FEERIM  XUEA

HiEZE B HA GK12 SM AR 33B 5415
Hil Al Bl C1 D1
BAEH A2 B2 2 D2
BRI A3 B3 C3 D3
P A4 B4 c4 D4
R A5 BS cs D5
223 A6 B6 c6 D6

T FRARAE, B RERE KR

1.3 BREHREITBTEFAENEEHE
HERFREL 10 g 14E, IMAERA 90 mL JLHE KA
=, BETRGSDERRY 20 min H5 1 E
B [FIRFREE & 3T 105 CHLT 8 h,31E 13
FEEHSF, W 1 mL HEERT 9 mL TEKF,
KR FE 10 F5Fa e, # R3] 10° & . 40FERA 107~
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10 FRBREHERD, IR BER A 10°~107° TR 5F,
BH—WBEEREE 3K, B 0.1 mL ARI#BEMEEN 1
BRI FRER R , 37 B A B 3] TR By A
MR THURRE - 408 F 28~30 CHEEA 355 3
d, R EREFE 7 do SRR VR EE 20~200 Y3557 MLE
AT BRIV R SRR 211854 T , B A
EARGIRRFRE, BEAFEHARRER—SHEHFE,
BT =R PBOR RS T LTS B
43t

1.4 TIE4E 16S rRNA EFE V3 i PCR ¥ 1

A Y B DNA RS 4lifb 2 B8 SCER[22],

+ 14 16STRNA FE V3 X[ PCR 37142 |44
338FGC(5'-CGCCCGCCGCGCGCGGCGGGCGGGGE
GGGGGCACGGGGGGCCTACGGGAGGCAGCAG -3 )
1 518R(5'-GTATTACCGCGGCTGCTGG-3" )™ 3% 5|
Yl IR S M. PCR P A & : T W
7K 30.7 pL, 10xPCR 2% w3 (£ MgCl,)5.0 pL, 4x
dNTP JE4 47 (2.5 mmol -L7)4.0 pL, 5|4 338FGC(10
pmol - wL™7)2.0 L, 54 518R (10 pmol * wL.7")2.0 pL,
HEH% DNA(1x107 pmol - pL™)1.0 wL,BSA(2%)5.0 pL,
Taq DNA A 2 U, 3409 B JE R 250 bp, >k
F Bio-Rad i EE#R ARk PCR 4%, Ho [ B 45144 - 94
CZ=M 5 min, 94 CZ54 1 min, 65 CiB k 30,72 C 1
min JEH, DS 2 MEFFR KR EREE 1 °C,20 4>
PEFF,94 CAEPE 30 5,55 CiB 2k 30 5,72 C1 min 4E
1,15 MEIF, 72 CHRALES 8 min, 4 CLRAE
1.5 ks B Rk (DGGE)

Fi BIO-RAD Z:[H 2R 538 PCR 74y,
8PN IFTEIEEERL , FHIKZE MR IXTAE, ZRMEEERE
35%~55% (7 mol -L™ JR & Fl 40% % B T B Bk e 4

100%7514 ) ,PCR F=¥) F#EE 15 pL + 3 pL 6xLoading
buffer, H3 M 140 V,60 °C, B3k 8 h, R IR L &4
w2, BIO-RAD /A H] Versa DOC {Y 28 24 T % .

3 ANEA B INZ DGGE Kl , gk R A R
HEM,
1.6 DGGE EfR4E 5217

A Quantity one(4.6.2 )3k {4FXF DGGE F{& &t
A B B AT R AL B . AR R TR Ab PR ES
B A Quantity one B #E1T R 28447, A Minitab
15.0 47 RT3
1.7 HiEabiE

Frfg B HE 4 Excel £bPE)5, KA SPSS 18.0 F 4
AT H R 7 22 (0ne-Way ANOVA ) 437 (P<0.05 ),

HRESH

2.1 HEEFRBRE T RARBENIE

F 1 AT, e DRI AN e R DRI, - S A R 2
BASREMIELE T B A RS R WIS
FEHAED  FERC RTATT ARG N , FE4% 3 A s B
RS BT T I o B B PR U 5 S A T 3
MEBERANDEES, MR EN AN
GKI12 %R = T34 SM, 7ert 224 33B & F
5415, FEAE8 A 33B F1 5415 & F GK12 #1 SM, #R
T, F R S HE AN E B SR TR EER
2.2 HREREFBABNEEH IR ERENRMN

R 2 AT, A E Sk R SRR AR
Ko B EFEFHE 33B 5 5415 IR W EERE
B FERRTIAP A £ . BN RN CGKI2 78
B B R SR 2 5 AR BN CKI2 £
BIHIH¥EA SM £,

2

50
R 45p O0KI2 338
#g 40 BASM 5415 n
#® o 351 ! ab
S 5 25F a%a ab % :
= —
® 2 20f S5 b F5 %’E
Rl =[RS =
s ol o=l | B E
AN = all | e |
i AL LT i i =L k224
RAERTIH

R EFR A TR — S [ AR G e, B AR R R OR AR R A 2= 5 O B 3, LSD : P>0.05, T [R]

The figure above shows comparison among different varieties at the same stage.

The same letters over the bars mean no significant difference at P>0.05(LSD ), the same below.

1 HERGBANEH T RAERHENR I

Figure 1 Effect of transgenic cotton on total number of bacteria in cotton soils
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2.3 #2HE T EH A PCR-DGGE 447

BRAF & 4lifb /5 ) 35 DNA #iiRY A 1%/
TR ESE I HEA T LT, BT B 35 9 4 DNA
R TO4H , IRBUE DNA e A 2 R (F
3)o FAZEHMI I E 0Dy 0Dy F1 ODsgo fEL,
i 35 22 [ () ARSI A 26 B , OD s PI7E 1.65~1.80
Z[8], 754 PCR 4 34 Fr i Ak BE FSl B

M Al A3 A4

16

A5

(M:ADNA/Hind III Marker; Al:seedling stage; A2:budding stage;
A3 ~AS5 :three periods of blossoming and boll -forming phase; A6:wadding

stage) N
3 TIERLEM B DNA Bk E (GK12)
Figure 3 Agarose gel electrophoresis of genomic DNA of soil
microorganisms of sample GK12

3AELEHFES M 16S IRNA £ V3 X F B
DGGE FEHABRREL M, X B RER T HS 14
A (E 4), 3RS ik E S I 2 g B mT
DA BRAS [ fh 2 ) A W T 5 A R AL, T 5
JEEAT DA KA S B 5 R 25 5 0 A5t 40 - 398 4
B, RV RN 5HEAN HIEAE A RE
FERISAT, W 4 PAREREEFE 1~10, XA 407
fE#A- DGGE i AR KA b, 1 B e
A A N AR 5 B AN AR , Uh B X S 2R B A 4H R A
TR ML AN AL AR RZ R , 1T BEXHAL AR H Al

SHEEM AR E R EREMEN . NE 4 HdE
3, FEE ML AR, BB T — LR R A, A
a~f FI7R , X LE SR FE G EE R AR ISR A v th L R A2 7
HAERR T 5 At 2RI 8, ML
PRI G (20 ) 50 a ARvE R4, AR AR 3L
BIEAREBERZL , i Z I s R, #EX
Wi B EE T () 78 d bR, AR
B R TR 2 R IR MR IEA T
B A M A R AR A B 4, XA B AR R TR OR =
F47, BB IR ER R WY, It Bl T
AT, ATREAEHE 1 X — &R e SRR AR Y i AR
Koo X R B TRIAR AR A B AR AU 25 R Sk 2%
M, R B FEA AR , HE DT 5 DR A X BEAR AL AR
5 om Qb TR AR SHRA BREDW, HEZ
R T2 A T SR R

F Quantity one(4.6.2) 5 4% 1% F 9 55§ |
TR I TR AL, N AR A
(UPGMA)HATRIE 3T, ML 5 ATE S, B BRI AR
A (Bx B3 SP)TE I BAR AR DI AR He B, Ptk
PR B TE 0 BB AR h A AR LR T
80%, FEEEDIMRFIEAAMRILE T IR R ERRE—
i, B BN AR AT 73 P S i . B %
TERFER AT 5 HAt 3 MR RAE—E, X 5)5
3 ANETHA S B AR BB E A R R
2.4 13 H T 5E# 5 PCR-DGGE WER 2 534

H1 DGGE #84U 5 AT WL, AFIF: A9 DGGE &
WA BB —E 2R, MERMEUER &K
HEEBARAR N OAEDEES, FIK
Quantity one #4317 DGGE &4 i B A% BE 194K
FAGERIAT ERGT T, DA — 2 BRI AR A
A FE DA i - 3B B A VR S A A R A FE [R] A
ZF AEEBS TR AR E RN e AR

~ 501
iﬂéﬁg 45 OCK12 B33
W 4 @ASM  [M5415 a
§ o 31 - a%& a
® & 30 a T Bk a
H 25+ b% "%E
g 2 = b 4
o S 201 — —
o B Z=lii =

— - "/ N—] "/ A—]
ﬁ 101 7= =
19 = 7=
g S5t = =

0 R AR R
SRAERT

B 2 HERFBRENRBHEERENZT

Figure 2 Effect of transgenic cotton on total number of actinomycetes in cotton soils
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C1 C2 C3 C4 C5 C6 D1 D2 D3 D4 D5 D6

(A,B,C,D:GK12,SM,33B,5415; 1~6:from seedling phase to wadding phase, respectively )
4 FHEFERRARERRERTIREEY 8~ DGCE 54 Ei%

Figure 4 DGGE fingerprints of transgenic cotton and non—transgenic cotton soil samples in rhizosphere soil
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Figure 5 Dendrogram constructed with UPGMA method based on DGGE fingerprints of soil samples from transgenic cottons and their parents
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K53 A FEXS AL R 4 X CAnE PR TE ), X
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MFEAZRAR,BEXEXZ A ESF, 257K
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B E X RN EZNR, R G RETHE

PAS
= o

3 itig

PRy Al il AR AR AR R 2 I A
377 3, B AR S NIR B I AR Y (A P B AR
FREMEY AR BT 3, o LIRS RS
YIRIEMBER I, & SN R B 5 AR B
BRI IERRISNEE R, SHAEA IR
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PR B IRE A o TIEGIAE YR RIE R T A ma DA
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Figure 6 Principal components analysis of transgenic cottons and their parents based on DGGE fingerprints of soil samples

HMNH I BRAEHAZ IR H  Donegan %) F§ DNA
FRBUATHTHIAR & BUFE Bt B HARAR by -3 B
R PR S E A EREER R, tha
INSSHI ST 2 B R AR o S M B AR B3
35 77 2PN 1 L P AR S 3R BT AR E AR B 4
AW 16S tDNA 273 53473 B % FE PRI AR A 5
HIRM A S HERA BEER . Yu FE SR
i Bt tXHRPRIIBERE R, R IR R S R
AMRPR Bt SR SREEBEALTEMER AR
=, RPN A PCR.RFLP BF5Y T #E 5 HT A
(SGK321 FHARAT 41) i LB = IR PR 11
AR R DNA JPHI 284k, & UGS R TEXTAR
P 3R MR N B B, AR AEAR PR R X
RERFTEZEFIHWN, KEAERNE S ZARFEF
GE T R R AN R R o 0 o L L B R R B A
R, Z5RER Bt AN ERME T HEREDH L+
ARSI R, (RS [R5 35 DR ol 0 43 0% 2 R o i R
FEAEZE S B8R (R X 400 v A0 L I 4 3 e AR
F L REEE Bt B0% 17 AR B - S ma M R TG 1 2
SRR SRS R BN

AR RE T ARFEEKBBEARAEER 5 cm 208
FIEHEAT T RS DGGE 4347, R BN
MR EAS A B R R BB AR R M E TN
BER R 4 T v AR AR B A K T 2 B — A R AR 1,
REEANBIA K P 3 22 57, 78 A K A Hh B
SR R RIS R B ARER—4F
BN, S LA K HSE A ) DGGE EHE MMM,
B WU ik PR N EL SR AR B 4 PR R 5 M B A S st
BIANEAARL, A= B R 40 B B S5 B 2
R, X 5ERMENBIR L —I R, 4R Pt
BB NZESR IR BRI BRI B

SR PTRAR B B AR B = T R4, DGGE &
AR R AT TR R AR A Z A A —2L,
R B DA R, = A A R R 7 2
P B SEARIE . HEAh , A SCAUM 123 DNA JKF
Xt 2 R RE VR G A N AT ST, B R Bl A W ) A
BEMTRE R, S5 MKM TS 2w i 4
HIEAT

4 #ig

(1)EE BT 5 34 AR 3840 1 1 B
ERRE , W E LA T R, 1
B ERBIR R, MR EEEREAE T RN,
REABTHHRBEES

(2)DGGE Ej B R ARG EES
HARRIR 2, R RA R S HEE EE M AEA
[E AL 80% LA |, ARAEAF ML T8 2
B FEACES TP R I R B T — e R A,
BG4 AT 2R B e B AR AR A 4 B B ETE S M S A
SAEMENE  EARFAATHZ R E—E £, B
TEREA TR A 4 X, RIHA T B R A
RN EZERR, SR SRS .

AR UL , AR — A 5 B R A
F B DRI o AR - S 200 P R 7 5 M R R R L 7
A BER
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