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Table 1 Bacteria identified using traditional culturing methods and sequence analysis

Isolate strains Accession No. Closest related species Sequence ength/bp Identity/%
Hg4-01 EU304247 Enterobacter ludwigii strain K9(EF175735) 1505 99
Hg4-02 EU304248 Enterobacter amnigenus (AM062093) 1507 98
Hg4-03 EU304249 Carnobacterium sp. ARCTIC-P2(AY573049) 1519 99
Hg4-04 EU304250 Novosphingobium sp. NIY3 (AB360760) 1453 98
Hg4-05 EU304251 Acinetobacter sp. CR9(AM295822) 1502 99
Hg4-06 EU304252 Pseudomonas veronii (AB334768) 1501 99
Hg4-07 EU304253 Klebsiella sp. TNT1(DQ229100) 1504 99
Hg4-08 EU304254 Pseudomonas sp. BWDY-24(DQ219370) 1504 99
Hg4-09 EU304255 Pantoea agglomerans strain B1(DQ133596) 1504 98
Hg4-10 EU304256 Delftia sp. ZM-1(EF061135) 1497 99
Hg4-11 EU304257 Acinetobacter sp. CR9(AM295822) 1502 98

Acinetobacter Pseudomonas Klebsiella Pantoea  Delftia 2.2 IEHREZEME S DNA BRI 1A= T8 Mk B AR
Hgd-01  Hgd-02 A ik (DGGE) &l 1% 43 #fr

Enterobacter ludwigii strain Enterobacter amni- 2 6
genus  99%  98% DGGE  1-A) 2
Hg4-03 Carnobacterium sp. 6 DGGE
ARCTIC-P2 99%
( Hgl-07  Hgl-08)

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



A (2008) 48(5) 619
(A)
—Hg 1-01
—Hg 1-02 . .
Hg 1-03 o Los (Carnobacterium) (Bacillus)
—_— g -
—Hg 1-05 ( 1-B) 5 6
Hg 1-07 —Hg 1-06 90%
Hg 1-08
Hg 1-09 2
—Hg 1-10
59%
He 1-11 e .
23 EHBERREFIILNERFLE LM
2 16S rRNA V3
(B)
L1-2
98% 11
.3-4 .
L3 (proteobacteria)
L7-8 Firmicutes 5
— | Pseudomonadaceae Carnobacteriaceac  Sphingomonadace-
L9-10
ae Bacillaceae Enterobacteriaceae
L5- .
36 (Carnobacterium) 23.86%
043 055 067 079 090 (Bacillus)
Coefficient (2
B 1 ZME4E4% Hepialus gonggaensis % B A 5] B i) B &
B ME K DGGE EiE B LS4
Fig. 1 1-A DGGE profiles of Hepialus gonggaensis’ intestinal
microba for different stage larvae. L1-2 means 2 instar sample,
L3-4 means 3 instar sample, L5-6 means 4 instar sample, L7-8
means 5 instar sample, L9-10 means 6 instar sample; 1-B Cluster
dendrogram analysis based on DGGE bands in gel.
x2 RIZIEMAHGEREAEE DCGGE UMMM BN EHHFI LW ER
Table 2 Sequences analysis of 16S rDNA recovered from single band in DGGE bacterial fingerprints
Band No. Accession No. Closely identified phylogenetic relatives Identity/%
Hgl-01 EU139494 Uncultured Pseudomonas sp.( AM398415) 99
Hgl-02 EU139495 Pseudomonas sp. Z48 (AB325621) 98
Hgl-03 EU139496 Bacterium THCL10 (EU086556) 100
Hgl-04 EU139497 Pseudomonas fluorescens strain P13 (EF487999) 100
Hgl-05 EU139500 Sphingobium sp. x23 (EU095328) 100
Hgl-06 EU139499 Citrobacter freundii strain (EU124385) 99
Hgl-07 EU139498 Carnobacterium sp. ARCTIC-P2 (AY573049) 100
Hgl-08 EU139501 Bacillus subtilis strain (EU124386) 100
Hgl-09 EU139502 Enterobacter sp. FMB-1 (DQ855282) 99
Hgl-10 EU139503 Enterobacter aerogenes (AB244468) 99
Hgl-11 EU139504 Hafnia alvei (AB244473) 99
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Fig. 2 Phylogentic analysis for bacterial 16S rRNA sequences using a Clustal W alignment with the optimality criteria set for Dis-
tance in PHYLIP 3.67. Numbers in parentheses represent the sequences’ accession number in GenBank. The number at each branch
points is the percentage supported by bootstrap. Bar, sequence divergence.
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Analysis of the bacterial diversity in intestines of Hepialus gonggaensis larae

Li Liu', Zhongkang Wang', Hewei Yu', Shijiang Chen’, Guangfan Yan®, Yuxian Xia', Youping Yin'"

(* Bioengineering College of Chongging University, Key Lab of Genetic Function and Regulation, Engineering and Technology Center of Fun-
gal Insecticide, Chongging 400030, China)
(*Biological Medicine and Cultivation Department, Research Institute of Chinese Herb Medicine, Chongging 400065, China)
(* College of Biological Information, Chongging University of Posts and Telecommunications, Chongqing 408435, China)

Abstract: [Objective] We investigated the intestinal microbial diversity in the larval gut of Hepialus gonggaensis, an
economically important insect. [Methods] We used morphological, physiological, chemotaxonomic characteristics and
16S rRNA analysis method, and the molecular method of PCR-DGGE (denaturing gradient gel electrophoresis) analysis
based on the sequence of 16S rRNA V3 region gene. [Results] By the traditional isolation method, 8 genera of bacteria
were identified from 11 isolated bacterial populations. The dominant bacteria in intestine belonged to enterobacter. By
16S rRNA V3 region gene DGGE method, eleven distinct bands were obtained from 16S rDNA amplificons. The bands
were purified, sequenced. The sequences aligned with GenBank database and showed that they were belonged to 8 dif-
ferent genera of bacteria. Phylogenetic analysis showed that the sequences of bacteria belonged to the Proteobacteria and
Firmicutes. The most dominant bacteria group was Carnobacterium in the gut and Bacillus followed by it. The different
patterns were observed in different instars larvae guts from DGGE profiles, which might be related to their physiological
development stages. [Conclusion] 8 genera were obtained from intestine of H. gonggaensis by traditional culturing
method and 16S rDNA analysis method respectively, but the two groups were not exactly same, and the dominant group
was different also. This suggested that a combination of molecular and traditional culturing methods can be used to ana-
lyze and monitor the diversity of intestinal microflora effectively, and that will give us more information of microorgan-
ism diversity.

Keywords: Hepialus gonggaensis;16S rRNA; normal isolation culture; denaturing gradient gel electrophoresis (DGGE);
specie diversity
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