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Effect of cryl Ac/ cpti transgenic rice on community composition
and abundance of ammonia-oxidizing bacteria in paddy soil
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Abstract: [ Background ] Ammonia-oxidizing bacteria are the key microbes that catalyse nitrification, and the diversity of ammonia-
oxidizing bacterial community has important influence on the transformation of nitrogen in soil. The cultivation of genetically modified
plants may have the potential to alter the diversity of microbial community in soil through root exudates and plant residues. [ Meth-
od] In this study, one event of cryl Ac/cpti transgenic rice (GM) and it’s parental non-transgenic rice (CK) was planted in the
same field site for four consecutive years. The community composition and abundance of ammonia-oxidizing bacteria in paddy soil
were assessed by denaturing gradient gel electrophoresis (DGGE) and real-time polymerase chain reaction (rtPCR) based on the
16S rRNA gene in the third and forth year after establishment of the experimental field site. [ Result] The results of redundancy dis-
criminate analysis based on DGGE bands showed that composition of ammonia-oxidizing bacterial community markedly (P =0.002,
0.018) changed during rice growth seasons in the third and forth year after establishment of the experimental field site, while no sig-
nificant differences were observed in community composition of ammonia-oxidizing bacteria between fields with GM and CK, and the
Shannon index of ammonia-oxidizing bacterial community in field with GM was similar to that of the non-transgenic control. Com-
pared with non-transgenic plants, the abundance of 16S rRNA gene of ammonia-oxidizing bacteria in paddy soil with cryl Ac/cpti
transgenic rice had no changes during rice growth in the third and forth year after establishment of the experimental field site, while
it showed large seasonal changes, and was highest (P <0.05) in the heading stage of rice. [ Conclusion and significance] Our field
study indicates that the composition and abundance of ammonia-oxidizing bacterial community in paddy soil change with the growth of
rice, but the cryl Ac/cpti transgenic rice had no large effect on either the composition or the abundance of ammonia-oxidizing bacteri-
al community in paddy soil during rice growth at least in the short term.
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Table 1

Primers and PCR conditions used for the study

I H Item

SEAL AT 16S rRNA [ 16S rRNA gene of ammonia-oxidizing bacteria

155" ~3")

Primer sequence (5’ ~3")

CTOf189GC ™

CTOf189: GGA GGA AAG TAG GGG ATC G

CTOr654 ; CTA GCY TTG TAG TTT CAA ACG C

PCR-DGGE Jx N 2 7

Thermal profile for PCR-DGGE 5 ; 68 °C 5 min

93 CHiZFPE 1 min; 92 CASM: 30 s, 57 °CiRB K 1 min, 68 CHEM45 s ( +1 s/JFH) , 35 4

93 C 1 min; 92 C 30 s, 57 °C 1 min, 68 °C 45 s ( +1 s/cycle), 35 cycles; 68 °C 5 min

PEH6sE i PCR R FE

Thermal profile for real-time PCR

95 CHIAEME 30 s; 92 CA84 30 s, 57 CiB k40 s, 68 C ZEf 40 s, 40 PMEH
95 C 30 s; 92 C 30s, 57 C40s, 68 C 40 s, 40 cycles

* FRAE CTOF189 F1HH 5 s fii— A GC e,

# indicated GC clamp (5’-CGC CCG CCG CGC GGC GGG CGG GGC GGG GGC ACG GGG-3") was attached to the 5” end of primers CTOf189.
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X AR 48 2 S Th A0 A IR A B K A A
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AN TR 5 AR B R
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B1 ZEfiXisE 3 F(A)ME4F(B)BHIE
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Fig. 1 DGGE images of community composition of ammonia-
oxidizing bacteria in paddy field in the third (A) and fourth
(B) year after establishment of the experimental field site
1.2 3.5 eryl Ac/cpri BEIRIKAE (GM) 43 BEW s 4.5 .6 AL L
JKFE(CK) 4 8E; 7.8.9: GM FEf; 10,1112 CK FFR;
13.14.15: GM iz ; 16,1718 : CK iz,
1,2,3; cryl Ac/cpti transgenic rice (GM) tillering; 4,5,6: Non-
transgenic rice (CK) tillering; 7,8,9: GM heading; 10,11,12. CK
heading; 13,14,15; GM maturity; 16,17,18; CK maturity.
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B FETE SRR I 24 1 305 T BEA (P < 0.05) 5
BFEZKAR A 7 b, S 40 T 2 BE AE GM A
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ISR, MG eryl Ac/cpti 3 PKRE X + 59828 4
A AR TR - A W IR 5



RIIAE - 5% cryl Ac/ epti 5 PR AR X - S 2 S A A0 TR AR AL ISR = B2 1) 32 ) - 71 -

®2 EUREEIIEFHIBESENARFZFNSHFEEY

Table 2 The diversity of the ammonia-oxidizing bacterial community, characterised by the Shannon index of diversity,

in the third and fourth year after establishment of the experimental field site

%5 3 4F Year 3 % 4 4F Year 4
ALH Treatment Sy e SR IR Sy e SR R
Tillering Heading Maturity Tillering Heading Maturity
FEFEN KA Transgenic rice (GM) 1.70 £0.15a 1.75 £0.12a 1.53 £0.15a 2.02 £0.06a 2.05£0.08a 2.07 £0.07a
ARFEFL N K AE Non-transgenic rice (CK) 1.64 £0.12a 1.72 £0.12a 1.57 £0.17a 1.99 +0.08a 2.08 +0.08a 2.08 £0.04a
[R5 A5 J AR ] /NG B3 R s AN Rl Ab 38 25 R AN 1 35 (P < 0.05) .
Values in the same column followed by same small letters are not significantly different (P <0.05).
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Fig.2 RDA of the community composition of ammonia-oxidizing bacteria

in paddy field in the third (A) and fourth (B) year

after establishment of the experimental field site
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Fig.3 Standard curve of real-time PCR of 16S rRNA

gene of ammonia-oxidizing bacteria
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Fig.4  Abundance of ammonia-oxidizing bacteria in paddy field in the third (A) and fourth (B) year after establishment of the experimental field site
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FR I FHOO - 498 240 T B T T R 2 It Y B
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TIERE YA I T e e T Br SR TR - h
Tt 3 % f# ( Daudu et al., 2009; Wang et al.,
2006) .
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YIAHC B D RE LA P i i 5 270 . A E 938 ik B
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