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Analysis of Microorganism Species Diversity in Plant Intercropping Models in a

Wetland System Constructed for Treatment of Municipal Sewage
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Abstract: The selective culture method and PCR-DGGE technology were applied to analyze the number and the biodiversity of micro-
organism species in cells with plant intercropping models and without plants in different seasons in a wetland system constructed for
treatment of municipal sewage. The results showed that the numbers of microorganisms were considerably larger in the cells with plant
intercropping models than those without plants, while the number of microorganisms was apparently larger in summer than that in winter
in all treatments. Along the three-sequenced treatment cells with plant intercropping models a “low-high-low” changing trend in the
numbers of microorganisms in summer. The UPGMA cluster analysis showed that the treatments in the same season were clustered in
the same branch except for a few samples in winter and the biodiversity index was consistently higher in summer than that in winter.
Five different sequences( DF1-DFS) were obtained through BLAST analysis and retrieval. The closest known origin groups were located
as Escherichia coli, Citrobacter sp. , Proteus sp. , Klebsiella oxytoca, and Burkholderia sp. respectively. The BLASTX comparison test
showed that DF1 closely related to the activities of the Mycobacterium bacillus and the Bacillus amyloliquefaciens, DF2 functioned as a
conservative potential ATP binding protein, DF3 related to the activities of the Bacillus cereus spore, DF4 was involved in catabolism
metabolism of microorganism and DF5 played an important role in decomposition of organic matters.
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Fig. 1  Process of the vertical-flow wetland system

1.2

COD 108.26 ~ 125.74 mg-L~'; TN 39.53 ~
44.47 mg-L ™" ;TP 2.09 ~2.43 mg-L"".
, 2.4m’-d",
48 ~60 h, 24 h

1.3
1.3.1
[9] ,
lg, , ,
1 ~2 min, s 250
mL . 10
3 (10°, 10°, 10*),
3
) I mL,
28 ~30C 24 h ,
( 7g) =
X /
1.3.2 PCR-DGGE
DNA [10]:PCR
5 pL 10 x Buffer( Mg’ ) ,4 uL dNTP
(2.5 mmol/L) ,2 pL GC-357F,2 pL 519
R,2.5 pL DNA,0.5 pL Tag (5 U/pL),34
pL ddH,0. PCR :94C 5 min,94C
1 min,55C 30 5,72C 30 5,30 ~35
,72°C 10 min, DGGE
[11].
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3 DGGE
2-1 1.56 5.38 Fig.3 DGGE vectorization
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Fig. 4  Cluster analysis of 12 soil samples
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Table 2 Shannon index and Simpson index

Simpson Shannon

2-1 0.929 2.639
2-2 0.938 2.773
2-3 0. 875 2.079
4-1 0.677 1.099
4-2 0. 800 1. 609
4-3 0.677 1.099
2-1 0.958 3.178
2-2 0. 966 3.367
2-3 0.950 2.996
4-1 0.900 2.303
4-2 0.962 3.258
4-3 0.950 2.996
2.5
’
5 N )

DF1. GCGCTGGTCTCTCTGCGCGTCCGTCAT
GAGCAAGGCATTAACTTTACTCCCTTCCTCCCCGCT
GAGAGTACTTTACACCCCGAAGGCCTTCTTCATACA
CGCGGCATGGCTGCATCAGGCTTGCGCCCATTGTGC
AATATTCCCCACTGCTGCCTCCCGTAGGCCCCCCGT
GC

DF2. CAATCCTTTCTTCTGCGCGTACGTCATG
AGCAAGGTATTAACTTTACTCCCTTCCTCCCCGCTG
AAAGTACTTTACAACCCGAAGGCCTTCTTCATACAC
GCGGCATGGCTGCATCAGGCTTGCGCCCATTGTGCA
ATATTCCCCACTGCTGCCTCCCGTAGGCCCCCCGTG
CCCCCG

DF3. ATGGGGCTCTCTGCGGGTACGTCATGA
GCAAGGTATTAACTTTACTCCCTTCCTCCCCGCTGAA
GTACTTTACAACCCGAAGGCCTTCTTCATACACGCG
GCATGGCTGCATCAGGCTTGCGCCCATTGTGCAATA
TTCCCCACTGCTGCCTCCCGTAGGAGTA

DF4. CGGAGCTCTCTGCGGGTACGTCATGAG
CAAGGTATTAACTTTACTCCCTTCCTCCCCGCTGAA
GTACTTTACAACCCGAAGGCCTTCTTCATACACGCG
GCATGGCTGCATCAGGCTTGCGCCCATTGTGCAATA
TTCCCCACTGCTGCCTCCCGTAGGAGTA

DF5 . TACTAAACTCATCTGCGGCTACGTCAT
GAGCAAAGGTATTAACTTTACTCCCTTCCTCCCCGC
TGAAAGTACTTTACAACCCGAAGGCCTTCTTCATAC
ACGCGGCATGGCTGCATCAGGCTTGCGCCCATTGTG
CAATATTCCCCACTGCTGCCTCCCGTAGGCCCCCCG
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TG 16S rDNA
2.6 BLAST 94% ~100% ,
GenBank , BLAST R GenBank
3. 4 ,
3 DDRT-PCR cDNA
Table 3 Characteristics of cloned ¢cDNAs isolated by DDRT-PCR
cDNA
/% E
DF1 (F357GC/R518) Shigella dysenteriae AAMJ02000006. 1 94 pG1 protein;ZP_04645459. 1 5e-07
DF2  (F357GC/R518) Escherichia coli AAJW02000005. 1 100 Conserved hypothetical protein: AA009423. 11AE016800_28 4e-11
DF3  (F357GC/R518) Escherichia sp. ACID01000033. 1 97 Hypothetical protein: ZP_06213060. 1 3e-09
DF4 (F357GC/R518) Shigella sp. ACDL01000089. 1 97 LOW QUALITY PROTEIN :ZP_05997968. 1 3e-09
DFS  (F357GC/R518) Shigella flexneri NC_004741. 1 98 Zé;‘;i:ggrj” “2-butanone-4-phosphate synthase: ZP_ 3e-10
4 GenBank
Table 4  Closest species in GenBank
DF1 DF2 DF3 DF4 DF5
Escherichia coli Citrobacter sp. Proteus sp. Kiebsiella oxytoca Burkholderia sp.
AM779083. 1 FJ009572. 1 GU075037. 1 FM992868. 1 EU876657. 1
E le-24 le-26 9e-24 6e-22 6e-27
DF1 Shigella E 8e-11 ( .ZP_05997968. 1) ,
dysenteriae ( . AAMJ02000006. 1) APOE e , e
94% . BLASTX PGI ( pGl . DF4
protein) E 5e-07 ( :ZP_04645459.1).
pGl1 protein
, DF1 DF5 Shigella flexneri
el ( :NC_004741.1) 97% . BLASTX
DF2 Escherichia coli 3,4- -2- -4- E
( : AAJW02000005. 1 ) 100% . 3e-10( :ZP_06222660.1).3,4- -
BLASTX ( conserved 2- 4- DHBP ,
hypothetical protein ) E 4e-11 ( : -5 . (riboflavin)
AA009423. 11 AE016800_28) , ATP B2,
, DF2 (FAD) (FMN) ,
ATP ,
DF3 Escherichia
sp. ( : ACID01000033. 1) 97% . , - ,
BLASTX ( Hypothetical 2 DF5
protein) E 3e-09 ( :ZP_06213060. 1) , ,
3
2o , DF3 (1) 2
DF4 Shigella sp. (
:ACDL01000089. 1) 97% . BLASTX ,

LOW QUALITY PROTEIN “«ooo
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