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Effects of transgenic tobacco with cecropin D on soil microbial communities
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Abstract; The study was carried out with both random amplified polymorphic DNA ( RAPD) polymorphism with which to
analyze the genetic diversity of soil microbial communities and cultured-based microbiological method with which to analyze
the numerical change of soil microbial communities, in order to find the difference between the soil planted with transgenic
tobacco with the cecropin D gene and the soil planted with non-transgenic tobacco. The results from RAPD showed that the
difference of genetic diversity related index of microbial communities in two kinds of soils was not significant. But the result
from culturing and numbering showed that transgenic tobacco with the cecropin D gene significantly reduced microbial
colony number. The decrement is: bacterial > fungus. Actinomycetes population was not affected. The results suggested
that transgenic tobacco with the cecropin D gene may inhibit the pathogenic bacterial and the related rhizospheric microbes,

but does not affect the microbial genetic diversity.
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MRER P E M EBEE TN Z —, BERRRFEEBBAL 20% . FEH0mHE B R AR TR
EBRBARGERZ — B R EE PRI A S 2 2 AT IR0, B R . IR e
B R ANE R BRI AR L A S R G RR AR E 2R , B e R E Y A S L 2N ERARZ —. =
S A ok B BE 28 AT R SRR, IR BT ORI IR e 2 IS AE B R M ZE vh i ) B IR
BARYI BT R 20 R A W RO RV S5 ANTE TE R B RN, S R R VE e W AR S R G —
PR G| ARBEBRGEZ )G, 51 28 L3R WS I8 B RO A 25 R G BR S 38E 7 E Y
B, BB S Y BTSRRI AR S B A — e T A R T A SR
R A S IR A A R IR

7% H H#5:2008-10-16; 1&1T H #§:2009-02-19
* W iRAE#H Corresponding author. E-mail ; zonghuaw@ 163. com

http ://www. ecologica. cn



2 XUE 4 TR D MEE T TR A MR R 365

AR SCRF T ARG SRR RAPD 2R, R 3% 07 0025 A AT DU B K D X E G ] 85 3% ) 304
FEVE B MR, [R)E R A A RAPD BEAR ST 6 R K D XHREX + 80 Ak Wy B V5 8% SRR I, N E A
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1 #RERZE
1.1 #k

BCRT AR IR I O L 488 P S R A S TR & o ARFESERARTY (B2 1 5) APk D
WA ZEHERE R 2 MAR, B3 MERBRIFEEXFEYN (EALREAFTEK D M E X 405
Pseudomonas syringae pv tomato DC3000 EAMHIVER) FHB R TAEA P 9o RAARFHE AR F(H [R] B 10474 ) 4
VB B - 398 ( B -55 R R AR 52 1) 3R]t Rl A 7K 40 ) 1 2 ke R

MRE R RGN A TG, BB K SR I 3 R R R BT IR DO, ZE SRR AR Ve E L 4 N0
B E AL L 1/2 PR 2—10em ALK 4%, BT 4 D EREFRMRA S, B0 3 AEE, U
KA AR EEAE AL 2 X HR o SRR AR AT S 7K B | A W4y S B SR st A SRRV AT
1.2 AT

it SN B BB R B B A R T B R P B IAR B R IR, S ke RN B T RE B P MRS AL A B LR
AL T B AL A0 B B A 0 T AR R SR AR YR AN IR B B B B O AR SR PR ) O TR M B B 3R 4%
PR . RIBUEEF MBSO kB 5 £ AR = BVE T8 x BRRAEE x 20/ F 1 E 4080 #
BERE IR TR BO T  RIE R FEAREE Mecrad AT UE , 78+ EEVE S = B UE x BRRAEH x T 1
HE . FTA B A Microsoft Excel 2003 BEATALER , V- MARHER 22 o

x1 TEMEYES
Table 1 Culture of the soil microbes

Wy T RRL R 555 2544 Condition of cultivation
Microbe Gradient pH 1R Temperature/°C 15570} [A] Culture days/d
— 417 Normal bacteria 1074 -10-° 7—7.2 28—30 1.5—3
LB Fungi 10-'—10-3 28 5—7
JHZRTE Actinomycetes 103—10-3 7.6—7.8 28—30 10—14
458 F R Aerobic azotobacter 10-'—10-3 7 28—30 7
AL A0 Denitrifying bacteria 10-3—10-7 7.2—1.5 28—30 10—14
ying
T FRAN B Nitrobacteria 1073—10"7 25—28 10—14
RAL4H T Sulphate reducer bacteria 10~'—10-3 28—30 15 }% 30
AL Desulphurizing bacterium 10" '—10-° 28—30 14

1.3 +IERAY S DNA EE

%% Tatiana volossiouk [ IR H3EE DNA, vE 2 S 3R IR AT EE )5 5 DNA 2 BURIR
A MAEEE KT CTHITRDSRY . FEB—BSRHAITIRE, BF — 85 TR - 15 WE
A DNA $#2 U2 R 3R E 1 UK, DACa R 75 40 SR U 38R & P A DNAPY
1.4 RAPD 4rFisifs M HT

$REL PCR 43 B AE 25 wL AR FR AT, [ i R 44 10ng £33 DNA A5 0. 1 pL 1Taq i ( Takara 23]
A7) A0pm SEAZHBRBENLE |4 (T A R A 7=, 32 16 4519, BT T FIRRE LA R Y3 =Y B To & A A
[A(%2)).0. lmmol-L ' dNTP it 2522 ik ( Takara /A F] 4 72) . PCR 3 7E MJ PTC-200 PCR P #4{% I 3
17,938 R R AT :95°C A5 1 3min ;2R J5 94°C 1min,35°C 1min,72°C 2min, {3 45 YK ;72°C #Ef# Tmin, 3"
WY 1. 5% WIBEIE RS F K , ST T AR FEAH
1.5 TIEBAEYREE SRR BT

Fi 16 ANFEHLS 9 (3% 2) XA R LR A Wyt v% 5 DNA BEATY 3, RV R, &9 3 R [R] 9 DNA fiz
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R MKBE 3T RAPD 25747, R4 S BB HE(A DNA PSR R o 373 B RAPD %7 RO %S0 AT AR DNA
IR FEEBE(S) , 7% DNA J7 3] SRS HOR A Shannon-Weaver F§ 3k K 7R, Shannon-Weaver 154715
A=W IR

D, =- iPilnPi = - i (N,/N)In(N,/N)
. H, D,/ Shannon-Weaver 3841, P, H56 i 1~ RAPD &iir HBLHISR . D, EfE/N RO, KM InS,S RFE

IE’X[IO] o
2 ZER545 %2 RAPD 3| #1575l
2.1 AR EE T e Ta;;j RAPD random Zn:frﬁ;:uemswg?t%
5 S’/ %
‘?ﬂﬂﬁ%iﬁ/ﬁi\ﬂ(ﬁﬁ%ﬂ?: 2 E' j:ﬁﬁ 12.2 £1.3 Code Sequence(5'-3") Content of GC  Amplification
CFXE « ppEmRZ) ; EH R R WE L4 11.9 = BA1007 CCCTACGGAG 70 %
. . . BA1008 TTCCCGTGCC 70 #
0. 8; 5 HUBEAK D JHE L4 12-% +1.3, F &I BALO20 CCAACCTCAG " =
MBS LW E ER ERE AT AR A a2 cecatcoeer 70 #
P A T B A T B (R R R A BE AR BRI 0 I il b ;‘:3; 2;’55553222 38 E
SRR R T e N R A e R S DK S 7 N CCTGATTCCG 60 .
HBEHAT TR R 3, BAI363  GGCTGTGTGG 70 #H
\ N , . N BA1364 CCAGCCTCAG 70 #
MFE 3 ATLAE H, FPUR AR D AH 4 X JLAP S8 BAL6S TOCOOATAC " =
WA B EEIA L, P A E R ESES  BA1366  CCTTCGGAGG 70 %
MR K. EREPIEK D Ml LAY SRR BAL3GT CACGAGTCTC 60 x
HRAZIUF A0, BB LR BB aan orooot » "
HEYRE, IR B E A, BA1376 AGGCGAACTG 60 %
BA1377 CACGCAGATG 60 #

AR BT & A YRR R 22 57
BT Z T, SR B AR R R M - SRR D
M AR R R AR BE 225 (P =0.00245 < =0.01) , BUFEHTRK D AR FAR B35 sk D T HAR Bl 40 B A9
R FehURR D M - AR B > TR M £ (o =0. 01 <P =0. 029582 <a =0. 05) ;{H + 3k
LRBER RN R 20 RARSTRIK D 5 LA SRR R R & SRR R B 257 (P =0. 342348 >
=0.05),

F3 FEFIEBEDEETH
Table 3 The number of the soil microbes from culture

, = JR AL P A FEUURA D R LI
ﬁ(ﬁi?%ﬁ CK Non-transgenic sample Transgenic sample
icrobe grou
o /(g /(g /(A g7h)
— M4 B Normal bacteria( x 10°) 1.2520 +£0.2546 3.4002 +0. 5604 0.5586 +0.3242

1.6185 £0.2394
2.6983 +£0.1932
1.9746 £0.7750
1.5873 £0.3928
1.2471 £0.5708
0.4554 £0.4876
1.7078 +0.2530

LB Fungi( x10*)

TR Actinomycetes( x 10%)
JF4A P [ AU Aerobic azotobacter( x 10°)
SURAL 4N Denitrifying bacteria( x 107)
BRI Nitrobacteria( x 10*)

BRALZH T Sulphate reducer bacteria( x 10%)

2.4887 +0.1685
5.1020 +0.7284
3.8235 +0.1312
1.5873 £0.3833
3.4014 +0.3159
3.4014 +£0.2478
3.4011 +0.4839

1.6185 +0.1180
4.5587 £0.3585
2.3158 +0.7207
1.5642 +0.2771
2.7933 +0.2842
3.3520 +0.2404
2.7933 +0.3905

S iAL A Desulphurizing bacterium( x 10°)
RPBUEB N =AER VI = brvfi 2

2.2 TIEGRAEYIREE DNA FFRI SRR
ALY IRA T 16 JREEHLT | Pyx R P2 AR £ BT RR D M+ fe s B IR H AT TR, o514
BA1007,BA1366,BA1367 Joi™ 34y , HoR GG E] T BEAE 1. 5% HIBRNEWEE LRI 70 BE i i) RAPD R . #0K
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3 FpACEREIREYHE H R AR E ONAE S AR, G AJE 3 AL BRARREY 4 SR 9 2% 2 SO B
(1), AT AR A0 4558 -3 Fhsb B £ 3% DNA JEi+-37 38 ) RAPD %77 86 4%, o MW A 51 4,15
BARTE 59. 3% s ISR 35 4%, H B ARMRAY 40.7% o
2.3 THEGRAEYIIEE DNA FF5IEE BT

MR AL A BERTE , 2= X IR 3Ly 0t RAPD J%7f7 58 2%, ARREZE A L4704 ) 59 4%, Fe i ik
D ALY 43 2% BT RAPD FrRAIEITI W2 BENLET , BT LA [R] 50 b BT 47488 199 2% 20T LA i) 2 1) )
BT SRAUE M RRE BB RIS H A A7 B2 U DNA PR3 R sl 5 o 455R ] ML P ik D
A - A R e B o BEARXMIR, AR R b s | 0 PR OB AR M R B R R BEAR L B BME T
AR AZ AR 1 AR PR B R 1, SR HTRRIK D & AN 0.7 (58 5) o

F4 16 FEEHLS| M3t =R L ERE M EETE B DNA I 4R x5 SA5YMEALERER S DNA i) RAPD £
Table 4 Amplified outputs from total DNA of three soil microbial Table 5 Amplified outputs from total DNA of different soil with

communities with 16 random primers different primer
g e[ Z03E 3 A 23 R IEA HEHUE K D
%' /% % /5 519 ZHAHE R AL 3
Code Polymophic Monomorphic Primer CK sample Non-transgenic Transgenic
Total bands bands bands sample sample
BA1008 10 1 9 BA1008 7 7 2
BA1020 3 0 3 BA1020 3 1 0
BA1021 3 0 3 BA1021 1 1 1
BA1351 6 1 5 BA1351 3 4 1
BA1352 8 1 7 BA1352 5 6 1
BA1357 3 2 1 BA1357 2 3 2
BA1363 5 5 0 BA1363 5 5 5
BA1364 6 2 4 BA1364 3 4 4
BA1365 4 4 0 BA1365 4 4 4
BA1371 10 10 0 BA1371 10 10 10
BA1375 4 0 4 BA1375 3 1 1
BA1376 6 5 1 BA1376 5 6 6
BA1377 6 5 1 BA1377 7 7 6
BA1007 0 0 0 %k Total number 58 59 43
BA1366 0 0 0 441 Mean value 4.5 4.5 3.3
BA1367 0 0 0 FHXH{E Relative value 1 1 0.7

2.4 TEMAEYETS DNA B33 Shannon-Weaver 354§

AR50 25 R RSB R AR AR DU TE R D SR A I SRR BT G2 3. 99174 3. 91772 i
3.67616, HMLF LAE HARGURK D HE K TR SRR D, = B A AR R R 5 LA 2T
B . WO IMETT S , & ¥ DNA J¥ 511 Shannon-Weaver #4RIX AR 5+ 5 EMAM(E 1),

3 itig
3.1 UK D MHERT IR A MR B

FBAERFE Bt KRS SRIERT AR B L A B E R R, IERT AR L A AR E B R T H
R EEARIR L o LSS & IR N L R AR PR A0 B A B R BB R A T AR ACBF
REERKIVFEHURARR D R B> T HIEA R E R MR, (B Z B N E K, FE R 6
FEFHURIBK D A4 FALEE 3 B SR A M AR 52 7L, 40 BRAN8 SR T | T BB M 4O R EL A 2R
R BEL [ P, S AE X ELAS: T BB KPR o

HIREHIFL RIS Bt EE R IR Y BeA B X AT A2 o B 2R 2 —Fhi s
X TR AE YIS R W o BT DA 2 A — R L R i R 0 A AR BR R B B, B R SR A R
Erxtagxdg " {H Watrud 7l Seidier HFSTRAE , 5% Bt AR T T HEHMEMEARKBEE" . &L
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i
b

30 &

A 1020 1021 1351 1352 B 1366 1371 1375 1377
M 01 20120 12 01 2 M0 1 2012 012012

C 1007 1008 1363 1365 D 1357 1364 1367 1376
MO0O1 20120 12 01 2 MO 1 2 01 2 0 1 2 012

3.0kb ¢

1.5kb £
1.0kb £

0.5kb 2%

1 16 FHEEHL5 43T 3 Fh L #H RAPD 3 & Ei%
Fig.1 Amplified outputs from total DNA of different soil with 16 random primer
A,B,C,D 2 PAPD 474y, Jrp M 3K 2-log marker( NEB) ;0 {345 11 1A% i DNA ;1 AFRARFEHE PRI AN RE 1B 5 DNA ;2 iREEHTHK D
HHHE L HE & DNA

Pirid , AR e 2 DR, AR [l — 12 R A TR R EL R SR A 1 B R v S5 A R RO M 1 DL AN R 9, TRk
AT F R R AT RS L 2B B K45 R REE W BRSO

AR SRR R 3P BT | R A S R B AE T A T BRI R B R IR A
ISR BEAT T 0 H , SRR AR TR AR D AR R AR R A A 5 22 R A0 AR R BB (0 S A W B B B 10
ZESt o BNFEYURIIK D AHE AR AT BE X 3 AR 25 AR G0 Hh 40 vl R EL B RV BB B R, (EL R X
A TP E R AT IR AE M RR B BE R I, ST AR D AR5 B AE B BT A5, (HX H %
WA R — P
3.2 FHUREK D MHFOG LA M AL SRR R

SRR BUR BRI BB RS PR SRR, — O A TEIEH 35T , Shannon-Weaver ZAEE$E BUE = 5 35
Bi% 3|54 , Shannon-Weaver ZHEVEIEBAM . ALRIBESHENENIBIFERI, FEHTRK D T X T35 E
YIEd R e SARE R I A B . R E SFUTFSIA e 2 R R AR AR PR 2l 7 4= 2% ) Shannon-Weaver
EBUR A B A TR A A O3 S BE R A BT R

TN AESREEW N — N EERDEEA ARAEMARBRERRE. MEY SHEEMULA
RIS B A W e — A FRE BT 25 I, BT R B B D R 35, AR LR W), RAH EL R e SR LM, R B &2
RERR . TEXEERRRMMENERT , BEY A SRS SRR IZE — S B KSR A
B EE R A BB R VUR K D M55 TR E WA AR S R B — B BRI AR, RIS BUs ik D
MR BN B T AT R O BRER SC 8 . Lukow S8 7047 PR T e B IR T 4% 28 AR 4 2k DR 5 4% 3 X 20 T AR 149
R, SRR MR N T8 B R A0 A0 T 2R P R BORE s 8] B AN R T BT A4, T Sl A 25 P B 44 2 4 )
B o X BRI TS MY Z BIE A S TR R, R v R B B
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AR RMRE , b7 BRE I R — U

FEVAL e 2 AR Y 3R S 22 ViR, o B2 TE R B H ARV . 4550 S5 R BRI ST i . B
A R R AR ER 3 R DU BT B R, i AP 2 PR/ T 8 2 sl A 3 A2 AR 2 O, — e 7R
B EARIF RIS R AL ™ o BRI % BB 3 DRV Ve 0 A 5 U 0 (R e, 5 R 2k
IR R E ML, ST T — U B K
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