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(Polymerase Chain Reaction-Denaturing
Gradient Gel Electrophoresis, PCR-DGGE)

[13]

PCR-DGGE
PCR-DGGE ,
1
11
( )
, 7 mx3 mx1 m,
2~3
200 ,
3 )
27°C 30
, 34 d
2
3 10 cmx10 cm ,
) , -20°C
1.2 DNA
Omega E.Z.N.A"®. Water DNA Kit

DNA,

DNA  Thermo NanoDrop 2000

1.3 16S rDNA-V3
PCR 16S rDNA-V3
PCR 16S rDNA,
DNA , 8F/1492R(8F:

5’-AGAGTTTGATCCTGGCTCAG-3’; 1492R: 5°-
GGTTACCTTGTTACGACTT-3) PCR

: TaKaRa Ex Taq(5 U/uL) 0.25 pL, 10xEx
Taq Buffer(Mg®" Plus) 5.0 pL, dNTP Mixture(2.5

mmol/L) 4.0 uL, 1.0 uL,
DNA 1.0 uL, ddH,0 50 uL. PCR
:94°C 5 min; 94°C 1 min, 50°C 1 min,
72°C 2 min, 30 ; 72°C 10 min
PCR: PCR (

Omega E.Z.N.A. Ultra-Sep Gel Extraction Kit
) , 341F-GC/534R

(341F-GC: 5°-CGCCCGCCGCGCGCGGCGGGCG
GGGCGGGGGCACGGGGGGCCTAGGGGAGGC

AGCAG-3’, ““GC  ”%534R: 5-AT
TACCGCGGCTGCTGG-3")!" 16S rDNA-V3
, 234 bp( GC ), PCR
PCR 1 94°C 5 min;
94°C 40, 65C 40s,72°C 1 min,
0.5C, 58°C,
58°C 20 : 72°C
10 min PCR 1.0%
1.4 DGGE
Bio-Rad DCode™
PCR DGGE , 100 uL V3
PCR 6xLoadding buffer ,
8% ,
55%~75%(100% 40%
7 mol/L ) 1xTAE 100 V
,60°C 11h 1xSYBR" Gold

Nucleic Acid Gel Stain 30 min, Tanon 2500
1.5 DGGE

Quantity One 4.6.2(Bio-Rad)
DGGE

(5] Motal'®! NTSYS 2.10e
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Cs(Dice coefficient) ;
, , 34d 3~5Smm
(Unweighted Pair Group Method with Arithmetic ,
means, UPGMA)
3 : (1~11 d)
1720, Shannon (12~23 d) (24~34 d)
Pielou Margalef Simpson
SN N .
Shannon (H)2: H=— [—'jln[—'j ’ ’
=N N , 23 d

Si [22]. SN Y

impson C): C—;(Wj

Piclou () J=H/InS ; ;

Margalef (R)**: R=(S-1)/InN . ;

: N i , N
DGGE .S 2.2 DGGE

DNA
OD360/ODysg9 1.78~1.95, DNA
2 : DNA PCR
2.1 PCR 1,
16S rDNA-V3 ( 234 bp) ,
8 h, ;0 2d , DGGE

M1 2 3456789 10111213141516171819 2021222324 252627 28293031 323334 M

250 bp 250 bp
100 bp 100 bp
1 16S rDNA-V3
M DL2000, 1~34 .
Fig. 1 The results of 16S rDNA-V3 religion of bacteria in phycospere on the attachment substances of Haliotis diversicolor Reeve
M: DL2000 DNA Maker, 1—34: The attachment substance samples of the corresponding days.
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2 PCR-DGGE

1~34 ;0 a ( 55%~75% 8% wiv , DGGE
DCodeTM ,60°C, 100 V 1xTAE I1h), b a ( Quantity One 4.6.2 ).

Fig. 2 PCR-DGGE finger-print of bacteria in phycospere on the attachment substances of Haliotis diversicolor Reeve
1-34: The attachment substance samples of the corresponding days; a: DGGE electrophoretogram (Samples were applied to 8% w/v
polyacrylamide gels with a denaturing gradient that ranged from 55% to 75%, DGGE was performed with a DcodeTM universal mu-
tation detection system Using 1XTAE running buffer at 60°C for 11 h at 100 V), b: sketch map of DGGE profiles (made by Quantity
One 4.6.2 software).
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Fig. 3 The UPGMA clustering results of the bacterial community from the phycospere on the attachment substances of Haliotis
diversicolor Reeve
1-34: The attachment substance samples of the corresponding days; dice coefficient means that the size of similarity among samples;
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Fig. 4 The diversity index of bacteria in the phycospere of the attachment substances of Haliotis diversicolor Reeve
a. the change curve of Shannon index; b. the change curve of Simpson index; c. the change curve of Simpson index; d. the change curve of Pielou

index. The diversity index results was performed with PAST software by its equation, Shannon index H= —(%)ln (%) , Simpson index

S 2

C= z (%) , Pielou index J=H/InS, Margalef index R=(S5—1)/InN, where N; is the grayscale of the DGGE band and N is the sum of
i=1

all grayscale of the sample’s DGGE bands, S is the number of DGGE bands.
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Analysis of the bacterial community in the phycospere of the attach-
ment substances of larval abalone (Haliotis diversicolor Reeve) by
PCR-DGGE

ZHAO Wang'?, JIANG Jingzhe', WANG Jiangyong', CHEN Tao”, LIU Guangfeng',
WANG Ruixuan', YANG Rui'”

1. Key Laboratory of Fishery Ecology and Environment, Guangzhou Province; Key Laboratory of South China Sea
Fishery Resources Exploitation & Utilization, Ministry of Agriculture; South China Sea Fisheries Research Institute,
China Academy of Fishery Sciences, Guangzhou 510300, China;

2. College of Veterinary Medicine, Hunan Agricultural University, Changsha 410128, China;

3. College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306, China

Abstract: The attachment substances are used by larval abalone (Haliotis diversicolor Reeve) during their early
ontogeny. The bacteria in the phycospere on the surface of the attachment substance has a significant impact on the
growth of the larvae. Up to now, little is known about the bacterial diversity in the phycospere on the adhering
substance. We collected the attachment substance from seedling Haliotis diversicolor Reeve and analyzed the
bacterial community diversity and variation in the phycospere by PCR-DGGE. The bacterial community structure
in the phycospere changed over time. Although there was considerable similarity in the community between adja-
cent days (Dice coefficient Cs: 80.9%—96.1%) there was a significant difference between early stage and late stage
seedlings. Analysis of the diversity index revealed an increase in the richness of the bacterial diversity of the
phycospere in early stage seedlings, and diversity was maintained thereafter. The bacterial diversity index re-
mained within a given range because of the influence of algae growth and abalone feeding activity. Our results
provide a theoretical basis for scientific breeding and healthy aquaculture of abalone, and lay a foundation for
further study of the relationship between environmental changes and bacterial diseases of larval abalone.

Key words: PCR-DGGE,; bacteria in phycospere; bacterial diversity; Haliotis diversicolor Reeve; attachment sub-
stances
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