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Bacteria diversity in Portunus trituperculatus pond sediment estimated
by denaturing gradient gel electrophoresis

QIAN Li-jun, ZHANG De-min, XU Xiao-hong
( Faculty of Life Science and Biotechnology, Ningbo University, Ningbo 315211 ,China)

Abstract : Bacteria diversity was investigated in culture pond sediment of Portunus irituperculatus by means of
the characteristics of morphology of colony, cell and 16S rDNA. A total of 118 strains of bacteria were
isolated and purified from culture pond sediment of Poriunus irituperculaius by serially plate dilution, and
primarily clustered into 8 groups based on colony characteristics. Further research was focused on the biggest
group of them, whose colonies characterized by circular shape, flat margin, convex surface, and glistening.
Among this group, 31 strains were non-spore-forming bacteria, and divided into 3 sub-groups, i.e. sphere-
rod, middle rod and long rod group. Sphere-rod sub-group was the biggest one, including 16 isolates. The
genetic diversity of sphere-rod sub-group was analyzed using PCR-DGGE ( denaturing gradient gel
electrophoresis) molecular fingerprinting techniques. Eleven different phylogenetic types were found within

16 isolates. 16S rRNA gene partial sequences ( about 750 bp from 5end) of 11 representative isolates were
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determined and phylogenetically analyzed. The results indicated that the sphere-rod cultivable bacteria were

clustered into three clusters in two phyla; phylum Firmicutes and phylum Proteobacteria including class -

Proteobacteria and a-Proteobacteria. The conclusion is that using the differences of colony characteristics as

the first step of pick-up of isolates will greatly underestimate the diversity of cultivable heterotrophic

bacteria.
Key words: Portunus trituperculatus ;
electrophoresis (DGGE) ; Proteobacteria
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CCC CCG CCC CCT ACG GGA GGC AGC AG -
3% 1 518r(5°- ATT ACC GCG GCT GCT GG -3
), YK 24 230 bp, AT DGGE 2. RH
Y@ F B 3T :27f (5= AGA GTT TGA TCC
TGG CTC AG -3") i 1541r(5°- ACG GCT ACC
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60 C,Hyk 3 h, HI&ZHEFIUREE 30% ~80% 1
8% TN M R BE AT L, Fe A8 PRI R B A
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UM 5 , ¥ 115 )55 i BLAST 72 ¥£ GenBank
BB HEAT AR D R, DA TP BB A 2
# 16S 1DNA F#31], il Clustal X 72517 FE 1%
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Tab.1 The morphological characteristics of non-spore-forming heterotrophic bacteria

i O TERERE i whss
b1z h% b7 s KT nspore- sub-groups of number [t 3hw=2
morphology margin  surface texture  optical fomﬁn non-spore-forming  of sub-group no. of isolates
shape bacterii bacteria isolates
b d H-S,:1,3,8,13,15,18,
A ]
SHIE sphere-rod o 31,36,50,51,58,59;
((()65550'16_2Mm)) H-S,:28,40,52; D —
A S, :45
A &3 LS8 e PR HE 31 FFR rod H-S,:4.29.54:D -8, :
circular ~ entire  convex creaming gistening (0.5~1.0 pm) * 8 2P e
7,18;D-8,:7, 22,33
(0.7 ~2.0 pm)
KPR rod H-5,:33,52 ;H-5,;
(0.4 ~1.2 pm) * 7 21,44;D - S, :45,52; D
(2.0~4.0 pm) -$,:10
§ K AR rod
S S R e Kefpikrod _8,:9:D-S,
B g . o 2 (0.4 ~1.2 pm) 2 D-8,5;9;D-8,:26
circular entire  convex brittle  gistening (2.0 ~4.0 pm)
0~4.0 w
c EE  %F R R MR o o o o
circular entire  convex membranous dull
9 curved —rod
. (0.4~1.0 pm) > 2 H-S,:8;D-5,:10
b BB GO MR muR e A (1.0~3.0 pm)
circular contoured  COVEX creaming gistening IR rod
(0.5~1.0 pm)* 2 D-S, -27,47
(0.7 ~2.0 pm)
(Wﬁ? C“Wed-fo)dx D -8,:39,41,47,50; D
0.4~1.0 pm 5 S, .60
g EE BF PR PR HE 8 (1.0~3.0 pm) 2
circular entire flat creaming gistening YRIEFE sphere-rod
H-S,:16;D - S,:11;D
(0.5~0.6 pm)* 3 s
(0.8 ~1.2 pm) B
[@JE sphere-rod
P BB wF PR muwR omw W sererd 4 H=Su19D =817,
circular entire flat creaming dull ( 0 3 1 2“‘ m) 61;D -8, :44
. ~1. }L
8 s R rod
o RN FEN  mE BWROEE o e 1 pisue
irregular  irregular convex  creaming gistening ( 0 7 2 0“‘ m) L
. ~ L. l.l,
s IJE curved-rod
o RHU REN PR MR WEE o cumedr, 2 D-§,:19,D-85,:55
ilrregular  irregular flat creaming gistening . VM 2 e

(1.0~3.0 pm)

TE AER RS S P H FORMREF R ;D 208 F FRFHM ;S SR T8RE; S, 2R 24 h BRGICRINIR S, 3% 48 h BRI IERI

HE

Notes: H denotes healthy culture pond; D denotes disease culture pond; S denotes sediment; S,denotes recorded after cultivated for 24

hours; S, denotes recorded after cultivated for 48 hours
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A SRR, B 77 BRAE, RN : B
Fw , A%t RENE, RYRMR U, A
%, E M D REBARSHER, 2365 14 A
10 ¥RENER , 2RBE C MREE G A RA 1 AER.
HATN A RHRE AT SHEFRR G, Z3F 46
PRANTE R 2F AT B, 31 AR AR RN, 2 o
60% #140% ; 1& 31 FRIEZFHFFE F , KIEH AT

BN A3 AT IFREBHE(0.5~0.6
pm) x (0.8 ~1.2 pm) , FFRAE (0.5 ~1.0
wm) x (0.7 ~2.0 pm) , KAPRAE (0.4 ~1.2
pm) x (2.0 ~4.0 pm), FPRBHERE, ILH
16 tk(F& 1), WG, 2% 3012 ] I 3R aE
PRRR I TR VR FRAE PR (T 64T T S R
w(FE2),

R2 NERRFAFNEEREERSERHE
Tab.2 The morphological characteristics of sphere-rod cultivable heterotrophic bacteria

IR (0.5 ~0.6) wmx (0.8 ~1.2) pum

BVE4E sphere-rod bacteria(0.5 ~0.6 )pm x (0.8 ~1.2 ) um
cell characteristics Hos 35 H-S, -15,31,36,50,58; H-S, -1,13,18; H-S, -8;
e H-S, -40;D -, —45 H-S, -28,51 H-S,- 52
B4 (mm) diameter 3~4 1~2 1~2 3
J& 75 morphology [®JE circular [®JE circular [&JE circular [&JE circular
1% margin 3 entire 3% entire 3% entire 3% entire
ML surface shape SE-404R platform SEE4R platform A2 convex &M slightly convex
Ji i texture YR creaming Yok creaming Ph3AR creaming YAk creaming
Y& optical Y& gistening B gistening 6% gistening H % gistening
7E:30 T 555 d

Notes; cultivated at 30 C for 5 days

2.2 AEFRMERAER PCR-DGGE 154
SR EIEEH 16 HRAERENLHS (No. 1 ~
No. 16) , B J& XT3 L6 4H B8 $E 17 25 K 41 DNA 948
BUFI 16S rRNA 3£ V3 X F B 4SS 48, 9
Hr=% 230 bp 4, @33 DGGE T AR (4B
FEEE 0 ~100% ) 753X 16 £ 4 T 9 7228 1 9 FE 4
H40% ~60% ,FE)5 % DGGE 47 B i 28 4
EHR30% ~80% , FAT IS5 R WK 1, & il
5 ANEMR(H-S, -58,H-S, —-15,D - S, —45,
H-S,-40,H-S, -50) fig#k H - S, - 51 (No.
9) H-S, -60(No. 12) & M BIEH IR H
BEH-S, -31(No. 14) fl H - S, =36 (No. 15) i
LB AT, Bk H-S, —18(No.6) 1 H - S, -28
(No.11) \H -8, —1(No. 16) i BT, B
M Ik A FIESE H - S, -58,H -8, -15,
D-S,-45,H-S, -40,H-S, -50 fi BH[F, &
Bk H-S, -31 fiH-S, -36 B BHF, HML
BRI A BN AR (GRRER) RHE
DGGE K JFEH, #[F A Bt FE 1 e 51 A [R] #) DNA
XU TEAE PR FE B I A AR 1T, &1
AR BE AL B A= LB, B DGGE R [F fif
B R T MR R G KB BWOAR ., H
I, T AR S OR R TP LA 16 BRAITE h, I S 4%
HEFEER . ZEPEF U NRERTEL

El1 BREJERIE4TE PCR 4K
DGGE P17 5 73 B &1
Fig. 1 Paralleled DGGE profile of PCR products
of sphere-rod cultivable heterotrophic bacteria
1:H-S, -58; 2:H-S, —15; 3:D - S, —45; 4:H - S, - 40;
5.H-S, -50; 6:H-S, —18; 7;H—S, ~3; 8:H-S, -8; 9.
H-S,-51; 10:H-S, —59; 11;H-S, —28; 12.H-S, —60;
13.H-S, -13; 14;H-S, -31; 15;H -8, -36; 16.H-S, -1

B 1dEnR, B@H-S, -3 H-S, -8 fI1 H
-8, =51 HELT 2 ~4 ZAEWEKT, ZRW
PCR-DGGE E & ML UESE, X £ 4447 W B
FEXTALEFAEE R, BAHIX 3 BRAHTE Y 16S
rRNA ZEEF R,
2.3 HMEMEERREREEDN

BAE RS AT K 11 HRHAE T 16S
tDNA 2 FF5| 91, € H 5' 5529 750 bp &£/
WIFF3 , 1750424 16S rDNA th C1 1 C2 fR5F
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XPLK VI F V2 /X, KRG 8758
Blast %} GenBank ¥4 5 HEAT AR IEE R
RBRBFONERERY(E 2) , X 11 BRAEK
RERKBFHAMAEERLT, 28 TEER]
( Firmicutes ) \Z5 7 B | ] ( Proteobacteria ) f a-25 &
BN v BIEENE=ZREH, KB T v2E
B G R EE o B R AR Y 62. 5% , 10 AR 4 8

MRIEMTE R 402 b 53 B i )8 ( Halomonas) 3%
F5%1,16S rDNA FFHAHLIER 97% ~100%
BRI W TR AERE. BT o« B
ENPE 4 BRAE (SIPREIE B ERE 25% )
547 4 B £ ( Rhodobacteraceae ) & 45 % & % 1],
16S rDNA FF34TF 81% ~100% 2 8], i N EE —
RICHE R

66
47

No. 9(DQ884180)
Halomonas sp. K0-28L-004 (DQ356872)
L— No. 1(DQ884178)
Halomonas sp. HS232(DQ458822)
99 L No. 7 (DQ884179)
W L Halomonas ventosae(DQ316071)
100

52

41

100

75

P

..

elagiobacter variabilis(AB266055)

No. 13 (DQ884183)
L 88{ Halomonas sp.M69 (AM229322)
Halomonas salina(AY553063)
No. 8(DQ884186)

86

100

53

.

1

No. 12 (DQ884187)

Marinobacterium stanieri(AB021367)

100 | No. 11 (DQ884182)

498|j No. 14 (DQ884184)
Orientalimare eburneum(DQ667965)

00 | Rhodobacteraceae bacterium(AJ71950)

Paracoccus homiensis (DQ342239)

No. 16 (DQ884185)

100 | No. 6 (DQ884177)

100

0.05

&l 2

1

—

L Exiguobacterium aestuarii(AY594265)
No. 10(DQ884181)

oo | Bacillus hwa_jinpoensis (AB274755)

HRHE 0 BT 57 IR 4 ) 16S rDNA F751 (650 bp) M I R R B

Fig.2 Dendrogram for sphere-rod heterotrophic bacteria based on partial 16S rRNA gene sequences(650 bp)

Data in parentheses are the GenBank accession numbers and the number of isolates represented by this strain

The scale bar indicates 0. 05 substitutions per nucleotide position

3 it

TEGE M 40 B 3 SR 2 e R — T R T SR E R
TAE, B — BRI, B o B ek, Rt
HEERE EARESEN AR R K
B8 R & IR EH B BRI S L+
FHEAs TR IR, P IRAEF BB HiL, F

2 A EARYE AN TR B G TR FE A R O S SR B TR T R L
HEAR R B TR A5, R P AR A AE D 40 i s v
SIATERE B SRR, Dk VR AR IR £ R EVE
FHt— P BRERANEE LR RATFEYL D E H
118 BRANE , U8 B8 VR ARPAE 20 B 8 287, Hoh i
REGFSBE SRS F AT SR AL 3 IR,
K Fl PCR-DGGE-JF3| 737 4 50 1A W) £ 77 5 38
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HAp R RN — RN E S REHRT T 2
Hro ZRER,16 HRAEF A 11 tRARK R
SRBH,EAXMEHEEHARRTHERA,
TR BB 3 HE 8 MR (K 2) . X
Tt B A B K SR TR VR (0N B RT3 ) R AE
HEHE SR R R RN E S, F5E
b, EEFOKEG  HESHEREFE, BEE
B KA EZAEYS , B, BRAE REE
ZRERIRGER Z , B E 4 757 B bk 3
BERMBRZ S8 o

AT TR, RS E P EE R
fET R T TR R TR SRR T 3R , 2 TF BB B i 19
Ja8%5E , EHR F PCR-DGGE-JF5 30746 43
AW D R R A — 25 20, T LA
PR R 48 08 1) B RN A R F E R
FIE. ERNAELEE, 87— REHR
HEMHERE, SRR LR R ER RN E SR
faE, EEREN T RERN B/ TR, RAKR
DRE R E B, B B AR R R , A A e
R RRERIRL R DL R RRE . T FAEM¥E T
& BRI PR AL R BIRTE —NENE
M7 ERIA R

R TR V% PR 1 457 1 XoF 400 B 1A ok w0 28 1 B T
IOLFE 58 B € W RS IR L LA, [ e $E 57 I 1] TR
% R ERERIRE 5 T RA M FHMEBIE RS
¥r, ARGk 4, oA SR IE R AR R S, B
HTRER FHERTENE S E R L2
SEEN, RGP, MEELES S EEE 6
%, WA VE, FHMEP 16S IDNA RG22 534
WE T HRMALS , FANFE—LE T BEXT H A e
BAZEMEWBEIERE. WN7EX 16 £ 58 [H TP 44
B B R RHE M T A SE TS, R RTEA
FHh DS E] BN R R B A SEME, B
AR SH LR, (BAF 4R AT AT $t
7, 7T 5 I K /D—eE IR — R B FEARE , 7
—BRAIBRERFHE(ER2) . AP 16 4
Hmt, B 3 D HERRILL 16S rRNA HH §) 7
Bk, FATXIX 3 BREAEE FE4T T 16S rDNA £ )5
IR RE, o A FENL PR T 30 N3 fkF 4T
PCR-DGGE 7347, $& i T 45k 40 B ) 4 257 it xof
ML T . AN FLER, X 3 RAEEE T
~v-Proteobacteria, 4% & rrndb ( the ribosomal RNA

operon copy number database, http://rrndb. cme.

msu. edu) £, X 3 BR4HE B 16S rRNA FE[F K
FEHEREIERIIRE

YRR MEN RER B 2T ERSESK
E WNAME KRG TLIR A ) 2 M R E —
") y-Proteobacteria ZH B & KB FE R
PEBE, T o-Proteobacteria W EF 52/ W —
S SR VE UL AR A Hh It R T 40 R iR OB N K —
HU (B TR REE S — B ARRET HiE
HFIRYATZ2ME, HFAR—1%2 BRI
ARSI, FR, SBEE HE R 2R B 4
B —NEREE, AR T2 RIETER AR
M B
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