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The community structure of the intestine cultivable bacteria of
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Abstract: [Objective] In order to identify the community structure of the cultivable bacteria inhabiting
the intestinal tract of adult oriental fruit flies (Bactrocera dorsalis) from laboratory-reared, laboratory
sterile sugar-reared, and field-collected populations. [Methods] 16S rRNA gene PCR-DGGE molecular
methods was employed to study the bacterial diversity. At the same time, the common species of
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cultivable bacteria were identified by colony morphology, physiological and biochemical
characteristics tests. [Results] Six hundred culturable bacteria in the intestinal tract of adult B. dorsalis
from the aboved three populations were classified into 53 unique phylotypes. All sequenced bacteria
strains were grouped into three families: Enterobacteriaceae, Enterococcaceae and Bacillaceae. The
Enterobacteriaceac was dominated in all the populations. The closely related sequences (>97%
sequence similarity) which had been retrieved from culturable bacteria of three populations were
grouped as one common species. We determined the common species: five strains of bacteria as
Enterobacter, two strains of Klebsiella, one strain of Citrobacter, one strain of Pantoea, two strains of
Enterococcus, and four strains of Bacillus. [Conclusion] The present study significantly contributes to
the available information on bacterial isolates and the biological control of B. dorsalis.
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10 pmol/L 5[4 968GC 0.5 pL .10 umol/L 5[4 L1401
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AR FRANBAY 16S rRNA FEH P F1#258 GenBank %
ic, FYS AR JF772054-JF772106,
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1.2.8 MAEEFAEMERENTR: RAME
[ HURA R A 219 1D 32B AT R R B >
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Bl 1 4% 16S rRNA EF#Y) PCR ¥ 1

Figure 1 PCR amplification of bacterial 16S rRNA gene
with primer 968GC and L1401

Note: M: Marker DL2000; 1-6: PCR product ; CK: Control.

12 3 45 67 89 101112 131415 1617 1819

Tudn 8
s

B2 #HAIEFMHE DGGE Eif

Figure 2 DGGE profiles of partial culturable bacterial

16S rRNA gene

Note: 1-19: PCR product of different clones.
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B Wa/INTCHE 3 SRR AT B SR A0 B 40 B A& LT 5 L

INE 4 pr7~, EHd Enterobacteriaceae A7 /5 bl 4
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bp 23 8 910111213 141516 CK
S - ) =) 5 5 - - -

3 40 16S rRNA EF £ PCR ¥ 1

Figure 3 PCR amplification of bacterial full-length 16S
rRNA gene with primer 27F and 1492R

Note: M: Marker DL2000; 1-16: PCR product; CK: Control.
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BT . .
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Figure 4 Ralative propotion in the different bacterial phylogenetic groups prepared from the three
populations of B. dorsalis
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T 734X Percentage (%)

Enterobacter Klebsiella Citrobacter Pantoea

Proteus Enterococcus Bacillus Unclassified

5 fE/RiE 3 MR REAE R R L)

Figure 5 Propotion of the different genera identified from the three populations of B. dorsalis
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Figure 6 Phylogenetic tree showing the relationship among individual bacterial 16S rRNA gene from the three populations

(LRC, LSRC and FCC) of B. dorsalis

TE: 55 ARECT R GenBank FF8115 5 45 ki Ab407 0 Bootstrap {i; FrRALER 10%H9 P51 735

Notes: Numbers in parenthesis represented GenBank accession number. Numbers at the branch points indicated the bootstrap

values. The scale bar represents a 10% sequence divergence.
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Table 3 Physiological and biochemical characteristics of Bacillaceae bacteria

e LRC124 LRC38 LRCS2 LRC43

Characteristics 24h 48 h 24h 48 h 24h 48 h 24h 48h

XTH# Control - - - _ _ _ _ _
Hil Glycerol + + + + + 4+ i+ +

IR Erythritol = = - - _ _ _ _

D-B i #% D-arabinose = = + + — _ _ _
L-Ba$i{A4# L-arabinose 4 4+ - - + _ _ 4
HihE Ribose + + + + + = - 4
D-AHE D-xylose + + + + + + + +

L-AHE L-xylose = = - - - _ _ _
F[%EE Adonitol = = - - - _ _ _

B-FZE-D-ABHE B-Methyl-D-xyloside = = = - - _ _ _

LFBE Galactose + 4 + + + + I 4
% Glucose 4 4 4 4 + = - +
S8 Fructose + + + + 4+ = - +
H#Z M Mannose +* + 4 4 i _ _ o

11294 Sorbose - _ — _ _ _ _ _

FZ=4 Rhamnose + + 4 4 4+ 4e + +
T¥EE Dulcitol + + _ _ _ _ _ _
JILEE Inositol 4 4 — — 4 4 i 4
H#5EE Mannitol 4+ + - _ 4 _ _ o
1448 Sorbitol + + + + + + + +

a-F JE-D-H & a-Methyl-D-mannoside

o-F1 3E-D-A AR o-Methyl-D-glucoside + + + 4+ 4+ + 4 4
N-Z.Ft-#ibERE N-acetyl glucosamine + + 4 + + _ _ 4
i 7{H Amygdalin = + + + + + - ¥
AESRT Arbutin - + + + + + + +
+£rFR Esculin 4 4+ 4 4 4 + + +
Wi Salicin 4+ & 4+ 4+ 4 * 4 +
(7%E)
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(Z3R)
214 — ¥ Cellobiose + + + + + + +
2 £ W% Maltose + + + + + + 4+
FLWE Lactose + + + + + + 4
W Melibiose 4 + + + _ _ o
JHEHE Sucrose 4+ + _ 4 _ _ o
BN Trehalose 4+ + + 4 _ _ o
458 Inulin — _ _ _ _ _ _
WAZE:HE Melezitose = + + — _ _ _
HiFHE Raffinose 4 + + + _ _ i
TEH Starch _ n 4 _ _ _ _
JFHE Glycogen - — _ _ _ _ _
ABERE Xylitol - - _ _ _ _ _
JEH—HE Gentiobiose 4+ - - 4 _ _ _
D-#AZH D-turanose - - - - ¥ i o
D->E 754 D-lyxose = 4 4 - n i —
D-#E& i D-tagatose - + 4= = - — _
D-#A 1 D-fucose = + + _ _ _ _
L-#AHE L-fucose = + + _ _ _ _
D-BTHLAfiEEE D-arabitol = - - - _ _ _
L-BiT R s L-arabitol = - - - _ _ _
HIZHiRE: Gluconate 4+ = — & — _ +
2-FRSE-F A HERREE 2-Keto-gluconate - = - — _ _ _
5-Fi B AT RTRER 5-Keto-gluconate + - = + — _ 4
2.6 AIEFMHERNEMZIR Pantoea dispersa . i & 7 T 1A # Klebsiella

RIEHHRERAY 16S rRNA LR B4 K
¥ . WKL SMES A A A AL RR RS, i T
15 BRATEEFRANTR I T FP 4 PR 4)0 15 BRATEE 4N
B e EIRGFFH Enterobacter hormaechei
R I % #T 18 Enterobacter sakazakii . 3% I K 1
Enterococcus faecalis . W ¥ %8 #0 ¥ & Bacillus
cereus . KIHZFFAFFIE Bacillus anthracis . 73802
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pneumoniae . RIHHFINTHE Bacillus anthracis . Ff]
W IAFFE Enterobacter cloacae . 3 FRFFE FR AT R
Bl B B #F B Enterobacter
asburiae . W ZFEFFA Bacillus cibi, 7=
Enterobacter aerogenes . Z5 1 BRE  Enterococcus
faecalis TR 7 55 1AW Klebsiella oxytoca, H:4
Mg s t, wiHREE 2 %, frERHERE

Citrobacter freundii .
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Table 4 The name of the cultured bacteria

7S R4 PR
Strains Strain name

LRCS Enterobacter hormaechei
LRC22 Enterobacter sakazakii
LRC31 Enterococcus faecalis
LRC38 Bacillus cereus
LRC43 Bacillus anthracis
LRC50 Pantoea dispersa
LRC61 Klebsiella pneumoniae
LRC82 Bacillus anthracis
LRC85 Enterobacter cloacae
LRC99 Citrobacter freundii
LRC110 Enterobacter asburiae
LRC124 Bacillus cibi
LRC134 Enterobacter aerogenes
LRC137 Enterococcus faecalis
LRC162 Klebsiella oxytoca

LR, s 16k, RS 2 bk, SRS 4 k.

3 &

30 3 AR PR A RS P UK B A A /NS 3 >
FERL 18 T BE SR AR AT T or e, A5 E|
53 PR AR R g4 L, Horb LRC 24 17 F, LSRC
14 F, FCC 2y 22 Flr o XA [R] i A% B4 1) T Bk P4
B 16S TRNA JE(H Bt . MY M RGEKF 5
Mg, EZER 3 DR, 400 8w R
(Enterobacteriaceae) . %K [ £} (Enterococcaceae) il
TR (Bacillaceae), HAM, A 1 A2 AH (b
1€°4 Unclassified)JGik V& F H i C A B 40 B 2 HE
o, TTRE S ARG/ INSL A T R O ROA B A G, Hrp
AT BRI i 1 P 35 R A TR e LS B A A A2
Wang ZEU IS4 /NS 3 SRR E 40 194 T
Z 5 M5 7T H (Enterobacteriales) & y-2%
JE B 49 (Gammaproteobacteria) P KA 1 ~H, i
b A i 1 T B 5 A TR R VR 4 A8 TR IR R T

PR H et/ N Ici i 18 R A Fh 2 . BIFE e H]
PV R B H OO A7 /NS 3 SRR 600 Bk 1)
BRI HEAT TR, L TR TR 1 S5
UR S AR TR ) 22 5t 4 2578 (Phylotypes) sl #4326
BAIG(OTUs)!' O, Al R 58 & T 2 M L i 1 MU
BRI TN, Hh AL TR R A B Y S AU R A
[ G, AR FZER bR, e 2Litseml
HAN[A] AR /NS5 AR, AR R RS
[F) T Aok =2 ()Xo A7 /0N S s %) 5 |5 1 R 5 22 i
T it — %K

R A FF R B AN R A Enterobacter spp. .
Klebsiella spp. 1 Citrobacter spp.. iXLE4H T [F]HT
s JURh L SRk B i T8 AT 35 5 2 A0 S
F, WS E SR Dacus' | RS2 R
Bactrocera™ | ¥eSii)E Anastrephat® . sINSESLR
J& Ceratitis?® . Tephritis Fl Urophora®4 , ¥
FIFRIMER T 97% A BIARIH 0 AH R A 4 AR, 4K
B T AFG/INLEE 3 AP R FR AN A A,
T PR VE L S RE AN A BRA ARG, B T X st
HAEFR AR RIS AR S I ii—IB
OSSN B A SRR 3 T B A=
J7k——16S rRNA JEH ) PCR-DGGE H A AL &
MBS e A, w DS e R e, 45
REAME . BWROET ) R T4,
Je O A BRI R A S P

3 AR /NS T VT R SR A R A, TR
S AR TR 38 R e %, O S S A,
/D ISR SE I 2 TC MK SRR, IR TSN
[F] P9 A2 7% PR K 37 2% A2 PT30PT3R 4
RIS . 7R HAD E dOx Ho 18 m] B SR 40 ko v
W R IRASRAPIE L, T A L P AR PR B R A Y
DT M 2y e A 2 N T ASEAU) B A AR AR 5 114 4 T
PARNAL I 53 B (Y AT S5 IR A A TR 2 B, PRFR RS T 40
S A B 1 O AR A 22 57, Dillon Al
Chamley™ #5311 dt (Schistocerca gregaria)lp i
AR RIRD T R, WA R P B R
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SHEYWIARZAR KB, XATHeE R R
TE A P BCR AP 2S5 B R SR TR G .
Hayashi 2575 L5 A (Coptotermes formosanus)
AL AR T R B, FEE B & AR
5, fE EE T AR AN SRR R A

Robacker Z5CENIERA i Jili 48 70 85 1 B (Klebsiella
pneumoniae) 13 AR AT [ (Citrobacter freundii)
PR A TR A R B A AR 2 R A ) S5 VY R S bR
Anastrepha ludens W5 13#E1E . Robacker 251 1%
MERVPYRFSEME Anastrepha ludens 53550 B AT
(Enterobacter agglomeras) W ¥ K& W) ¥ 3£ T M
(3-Hydroxybutanone) X} 25 P4 & S AT i 2 /05115
15PE. Martinez 25U I5 2 4 F 1M B (Bacillus
thuringiensis) X} 5% V4 B SE Mg A 51EAEH . B AE
2007 4F, Sacchetti ZP°HIESIHIMESCHE Olive fly
(Bactrocera oleae) %% 735 F Hil [ 1 % R A 5 1
(Pseudomonas putida) & W IE XY RTH 5], 2013
4F, Liscia 2558 B S M TR I R A HE K )
s H AL — 2 5340 2 W i B (Methyl thiolacetate) 2%
PR A AR Y, AT BRSO S SR A A
PSR E R . T2, B SR /NS
3 AFEE R A TP A /NS A 5 1R RE RN 155
5100 e S~ Sl 5% S G BUR 7 2 = A NS A Y 7B
AR RIS A AR, RTAAR 18 X 2
TR R A AR A B R, MR
TAE VB R S AR T U

£ % X M
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