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, Buffer (2.0 mmol/L MgCl,) 5 uL, dNTP (10 mmol/L)
, PCR-DGGE 1pL, I puL (10 pmol/L), Tag (5 U/uL)
, 0.25 puL, DNA 2 uL, ddH,0
, : 94°C Smin ; 94°C 30s, 54°C
45 s, 72°C 1 min,
7 min PCR 2 uL, 1.5% 5%
1 Goldview , 120V 15 min,
L1 SREg# 1.4 %8 EEAR R IK(DGGE) 5 1 B 57 U
2010 4 Bio-Rad D-CodeTM
A B DGGE ( , 2005;
s , Gao et al, 2008) 8%,
, 4°C 15%—40% (100% 7 mol/L
s , , 40% ) 70V , 60°C 13 h
25% =70°C , 5% Goldview
, 30min,
DGGE , UNIQ-10 PAGE
(Isurus oxyrinchus)( A) DNA (SK1135) ,
(Carcharodon carcharias) ( B) DNA , ITST  ITS2( 1)
1.2 #5E DNA RS54k PCR , 1.3
5g ) 1.5% , SanPrep
R 50 mL 5mL DNA DNA T4 DNA
CTAB (100 mmol/L Tris-Cl, 100 mmol/L DNA pUCm-T,
EDTA-Na,, 200 mmol/L NaCl, 2% CTAB, pH 8.0), 37°C SSCS (SK2301),
45 min 20% SDS 2%, 65°C , 3 ,
2h - DNA (Sambrook SK1191 UNIQ-10
etal, 2002) DNA , TE DNA,
100 ng/pL UNIQ-10 M13+/-
DNA , Genbank, 2
DNA 40 uL TE ; -20°C 1.5 It R RFEREE
1.3 PCR g BLAST GenBank
ITS1-GC ITS2-GC 1, Genbank
Doare-Lebrun(2006) Gao (2008) ITS1 Clustal X
50 pL , ddH,O 40 pL, 10x 1.81 DNA , MEGA 4.0
x1 ZRFAAEREY
Tab.l Fungal primers used in this experiment
(5'—=3)
PCR
- ITS1-GC GC- TCCGTAGGTGAACCTGCGG 320bp
1 ITS2-GC GC-GCTGCGTTCTTCATCGATGC
PCR
- ITS1 TCCGTAGGTGAACCTGCGG 250bp
:ITS2 GCTGCGTTCTTCATCGATGC

GC: CGCCCGCCGLGLreeaeaeeeaareecaeeacececececeaececece
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NJ UPGMA (Thompson et al, 1997,
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rDNA s
ITS1
ITS4 ITS1-5.8S-ITS2 s
A B marker
bp
600
500
400
300
200
100
1 ITS1 rDNA PCR
(A. ; B. )

Fig.1 PCR amplification result of fungal partial
18S-ITS1-partial 5.8S rDNA sequences in two shark species’ gill
samples (A. Isurus oxyrinchus; B. Carcharodon carcharias)
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Fig.2 DGGE fingerprints of fungal community in the two shark

species’ gill (left: image under UV; right: image under natural
light. A. Isurus oxyrinchus; B. Carcharodon carcharias)
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Fig.3 The electrophoresis of the dominant bands amplified by
the second round of PCR
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Tab.2 Sequences’ BLAST result of dominant DGGE bands
GenBank ( ) GenBank
1 KC152051 254bp Penicillium sp. SGE28 ( ) JX232275 100%
Penicillium dipodomyicola isolate LKF08-135 JX171186 100%
Penicillium chrysogenum isolate A85C JQ781839 100%
2 KC183784 241bp Sterigmatomyces sp. HLS309 ( ) FJ770079 99%
Sterigmatomyces halophilus NR_073302 99%
Sterigmatomyces sp. F5 ( ) FJ755830 99%
3 KC152053 240bp Sterigmatomyces sp. HLS309 ( ) FJ770079 99%
Sterigmatomyces halophilus NR_073302 99%
Sterigmatomyces sp. F5 ( ) FJ755830 99%
4 KC152054 242bp Acremonium sp. zhu-22-ye-13 ( ) IN687975 99%
Acremonium kiliense Kw441-2010 FR694874 99%
Acremonium strictum genogroup I1I strain UW 940 AY 138846 99%
5 KC152055 234bp Aspergillus versicolor strain SGE24 ( ) JX232271 99%
Aspergillus sp. C2-13( ) JQ717330 99%
Aspergillus flavus isolate A10C JQ781721 99%
6 KC152056 234bp Aspergillus versicolor strain SGE24( ) JX232271 100%
Aspergillus sp. C2-13( ) JQ717330 100%
Aspergillus flavus isolate A10C JQ781721 100%
7 KC152057 234bp Aspergillus versicolor strain SGE24( ) JX232271 99%
Aspergillus sp. C2-13( ) JQ717330 99%
Aspergillus flavus isolate A10C JQ781721 99%
4.0
(NJ UPGMA ) (NJ 4), 1 Squalamine
DNA (Penicillium chrysogenum) (Moore et al, 1993; Cho et al,
(P. griseofulvum) (P. dipodo- 2002; , 2005)
myicola) DNA R 5 6
7 DNA (Aspergillus sydowii)
(Asp. carneus)  DNA , ,
4 DNA (Acremonium
kiliense)  DNA , 2 3 (1998)
DNA (Sterigmatomyces
halophilus) DNA UPGMA
( ) (2009) 23 65%
; Luer(2012) e
3 fil
, 12.0%  21.6%
5

>

(Lee et al, 1983;

, 2005; Luer, 2012)
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Fig.4 Neighbour-jointing tree based on ITS1 rDNA and adjacent areas of the dominant fungal groups (Bootstrap

values were calculated using 1000 replications)
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THE PCR-DGGE ANALYSIS OF FUNGAL COMMUNITY IN THE
GILLS OF TWO SHARK SPECIES

ZHANG Yi"? MU Jun"’, FENG Yan', YAN Song'

(1. School of Environmental and Chemical Engineering, Dalian Jiaotong University, Dalian 116028, China;
2. School of Life Science and Biotechnology, Daian University of Technology, Dalian 116024, China,
3. Marine Science and Technology College, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract Gill tissue DNA samples were extracted from two shark specimens from East China Sea, Isurus oxyrinchus
and Carcharodon carcharias, and used as templates for PCR amplification for the sequences of internal transcribed spacer
1 in ribosomal DNA gene of the fungal communities in the gill tissue. The PCR products were subsequently separated by
DGGE (denatured gradient gel electrophoresis). Then, seven main electrophoresis stripes in the spectrum were amplified
by secondary PCR, cloned, and sequenced. NCBI-BLAST comparison and molecular phylogenetic analysis indicated that
the dominant fungal species in the gills of 1. oxyrinchus come from four taxonomical units including one from genus
Penicillium and three from Aspergillus. For C. carcharias, one dominant taxonomical unit comes from Penicillium, two
from Sterigmatomyces, and one from Acremonium. Penicillium is the common dominant fungal group in gills of the two
shark species. In addition, the DGGE fingerprint also shows the presence of diverse minor fungal groups. Database
searching suggested that most of these fungal taxonomical units have good potential in the production of natural bioactive
substances. The PCR-DGGE analysis revealed that rich fungal community inhabits the two shark specimens’ gills. More
investigations are demanded for understanding the metabolites and interaction with their hosts.

Key words sharks; gills; fungal community; internal transcribed spacer ribosomal DNA; denatured gradient gel

electrophoresis



