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(unlabeled probe genotyping)

SNP

(Zhou et al, 2004),

SNP

DNA ,

( , 2010) ,

HRM ,

HRM SNP ,

Jiang  (2011) HRM
44 SNP ,
5 48

Vector NTI Advance 11

NCBI 12428  EST ,
SNP , HRM
SNP SNP
1
1.1 SNP
1.11 EST
(NCBI) , Psetta maxima
EST , FASTA ,
1.1.2 EST Vector NTI
Advancell Contig Express
EST s
EST
1.1.3 SNP EST
SNP
EST )
4 EST SNP;
SNP ; SNP;
EST , SNP
reads 100 ;
; SNP 5

; EST
20% ,
SNP ,
; SNP reads
2 , 2009; ,2010)
1.2 SNP
1.2.1 DNA
DNA (
, TITANGEN) 8 10
42 DNA, 1
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Tab.1 Sample information of developing SNP marker in turbot

1 4
2 4
3 4
4 4
5 4
6 4
7 4
8 4
9 7
10 3
1.2.2 EST
, SNP ,
300bp, Primer5.0,
Oligo7.0 SNP ,
60—380°7C, 3 2
, Oligo7.0
1.2.3 PCR PCR
15ul, 20ng/pl DNAT1ul, 10>

PCR buffer 1.5ul, 2.5mmol/L dNTPs 1.2ul, 25mmol/L
MgCl, 1.2ul, 5U/ul Tag DNA polymerase 0.075ul, 1<

LC Green Plus 1.5pl, 10pmol/L 1.2ul, 2

pmol/L 1.2ul,  ddH,O  15ul; PCR
95°C 5min; 94°C 30s, Tm 30s,

72°C 30s, 60 ; 72°C 7min, 4°C ;

PCR 10pmol/L 3’
1.5ul, PCR :
95°C 10min, , 4°C ;

1.2.4 HRM Light Scanner

(Idaho, LightScanner96)
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, 45— 2.3
977C, 10 , 0.1°C/s DNA PCR,
Light Scanner . 37, 45
, 66.1% 3
SNP , DNA PCR T
) , SNP ,
(Shale et al, 2007) PCR , , DNA
13 28.9% 2 11
, 4 Unlabeled Probes PCR
2.1 SNP HRM
1457 (Contigs) 2738 2.4
, 1457 Contigs , Contig size (
Contig  EST ) 411, 6.65 PCR
EST 4 EST 8 61.5%,
522 522 6 , GA 3 ,CT
160 SNP 30,2 , TG AT 1
1 SNPs  ContigExpress Project 5 6 Unlabeled Probes
, C337TSNP

B

SNP

TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCCTGCCGGCCAATCAGATCATCCCCACTGC 2.5 SNP

TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCCTGCCGGCCAATCAGATCATCCCCACTGC
NCBI BlastX

8 SNP

TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCCTGCCGGCCAATCAGATCATCCCCACTGC
TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCTTGCCGGCCAATCAGATCATCCCCACTGC
TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCTTGCCGGCCAATCAGATCATCCCCACTGC contigs

TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCCTGCCGGCCAATCAGATCATCCCCACTGC ’
8  EST-contigs

, Contig0496

TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCCTGCCGGCCAATCAGATCATCCCCACTGC
TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCCTGCCGGCCAATCAGATCATCCCCACTGC
TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCITGCCGGCCAATCAGATCATCCCCACTGC
TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCCTGCCGGCCAATCAGATCATCCCCACTGC
TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCCTGCCGGCCAATCAGATCATCCCCACTGC
TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCITGCCGGCCAATCAGATCATCCCCACTGC SNP

300 TTCGAGCTCAGGGACACTGGTCGCTATGGTTTCATCCTGCCGGCCAATCAGATCATCCCCACTGC 365

1 ContigExpress Project SNPs 3

Fig.1 Testing putative SNPs splicing results by ContigExpress Project software
. 3.1 SNP
SNP
SNP

2.2 DNA
DNA 1.0% Thermo
Nanodrop2000
DNA , 2 DNA ,
; DNA /
300—400ng/pl , Asso/Arso 2.0 ,
, DNA
DNA 20ng/pl

SNP R

2 DNA

Fig.2 Genomic DNA agarose gel detection of part samples
: DNA
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3
Fig.3 The best Ty, multiplies results by commom PCR

PCR

, SNP
, EST
EST SNP SNP
SNP SNP
2010) (2010)
SNP
2018530  EST ,
80363  SNP SNP
- , 12388  SNP
EST
SNP 1140

x2 N EERUEIHEASER
Tab.2 11 hybridization sites information with probes

EST

EST

(2010)

SNP

(5'—3) SNP

G583ASNP

G639ASNP

C282TSNP

C310TSNP

C433TSNP

G280ASNP

A424TSNP

G681ASNP

C524TSNP

A270TSNP

C428TSNP

TRTM Y AT Y ® MY AT YR TMTRTYATY R ITYOR MY R T

CCTTCATCCCTTCAGACC 147 G-A
CCCTCTAAATCAGCGTTGTG

TGGGTCACTCTCAGGCAATAATCGG

CCTTCATCCCTTCAGACC 147 G-A

: CCCTCTAAATCAGCGTTGTG

: GCCTGGGTTTTGAGCCGTGT

: ACGACTCTGCCTTTCTTC 342 C-T
: CGCTCAGCCTTTATTGGAC

: CTGAGACTGAGGTGGGGAAGGT

: CAACCAGGGCATCAAGTA 236 C-T
: TAAAGAGCCACGAGTCATA

: GATGAAGCCGTACCGACCCGCA

: GGTGGATGAGAACGGTAA 229 C-T
: AAAATTGTGAAACGATGTGC

: GAGGCAGCACTTTCCGCAGAT

: CTGTGCTCCTATGTGGCTTAC 262 G-A
: GGGTCGTCCTTCTTGTGC

: GTTTCATGGACTTAGCGAAGCGG

: GCCGAGTAACAGACAGAAG 138 A-T
: TAACCTGAACTAAACGGACATT

: CAGCCATTCATGTTGCAGCGA

: TCTTCCTCCACGAAACCG 248 G-A
: GATGGCGTAGGCAAACAG

: CAAGAGGACGACGAACCCGAGAG

: ACCAATGTGGGAAGAAGA 163 C-T
: TTGAAAGCAGGATAGCAG

: CGAGTGTAGACCCCAGGCTTGTAT

: GCATTACCTTCTAGCCCTC 344 A-T
: GCAGGCTTTTATTTCCGTT

: TTCCAGTTTGAAACAGAATCACCC

: GCATTACCTTCTAGCCCTC 344 C-T
: GCAGGCTTTTATTTCCGTT

: TTCCAGTTTGAAACAGAATCACGC
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Tab.3 Gene annotation of predicted proteins of the contigs

Contigl377 (Conserved hypothetical protein)
Contig0143 40s s27a (Ubiquitin-40s ribosomal protein s27a)
Contigl044 b (Cytochrome b)

Contig0165 2 (Hyaluronan-binding protein2-like)
Contig0239 2 (NADH dehydrogenase subunit2)

Contig0496 —

gomery et al, 2010)

3 , PCR 3’ ,
3 )
PCR PCR
: PCR ,
3.2 SNP
(2009) 21657 EST
, 94 SNP : (2010)
2018530 EST ,
80363 SNP 12428
EST , 522 160
SNP ,
EST , SNP
EST ,
R EST
SNP SNP
) SNP  ,A/G
C/T , (2009)
SNP ,
, : 2 1 , 2010),
C-T , CpG C ,
T(Johnson et al, 2000)
SNP ,
SNP SNP
( , 2009)
3.3 SNP
3.3.1 LightScanner
1) , 2010. SNP

, 64—68

, 300bp,
99.6%
60—80°C,
, 3
, 3’ (A/G C/T),
(C/A G/T), 3’
, ( ,2010)" Shale (2007)
3 C3 spacer, Co6
dT 3’
, 3’ 100%
, Cé6 dT C3 spacer
3’ ,
3.3.2 PCR ,
DNA PCR,
, (2010)
(2011) EST
(2011) EST DNA ,
, EST
DNA ,
PCR,
S (D ,  PCR
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,39(1): 24—29
> 110120 1 > , , 2009. (Scophthalmus
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10 1 20 1 , ,40(2): 187—194
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3.33 DNA , , , 2010.
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SNP 3! > , , 2010. SNPs
Shale , 38(8): 31—33 -
) , , 2010. (Crassostrea gi-
(2007) gas)17  EST-SNP , 41(2): 274—
5 281
s 3’ , , 2010.
Fi , 34(9): 1319—
’ 1326
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5 583
s R , 2011. EST-SNP
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STUDY ON THE DEVELOPMENT OF SNP MARKERS IN SCOPHTHALMUS MAXIMUS
USING HIGH-RESOLUTION MELTING (HRM)

LIU Qing-Ming"?, LI Meng'?, MA Ai-Jun', WANG Xin-An', HUANG Zhi-Hui', GUO Jian-Li'
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of Sustainable Development of Ma-
rine Fisheries, Ministry of Agriculture; Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology, Qingdao, 266071;
2. Shanghai Ocean University, Shanghai, 201306)

Abstract The experiment mines Scophthalmus maximus 12428 EST sequence from NCBI database. Putative SNP were
detected from assembled contigs using Vector NTI Advance 11. SNP genotyping was performed using high-resolution
melting to different character populations. Primers and probes were designed using Primer5 and Oligo7, respectively. The
results show that, More than 160 putative SNP were found from 522 contigs; 56 putative SNP were selected for primer
design and for SNP marker development, 37 pairs of primer were successfully amplified, including 45 putative SNP site,
the success rate is 66.1%; Probes which can hybrid with Putative SNP sites have 13, hybridization Rate is 28.9%; 8 sites of
hybridization sites displayed polymorphisms in different character populations, accounting for 61.5% of the hybrid sites.
There are 6 transition sites, namely the G-A and C-T are 3 of each. There are 2 transversion sites, namely the T-G and A-T
are 1 of each.
Key words Single nucleotide polymorphism (SNP),

Scophthalmus maximus, High-resolution melting analysis,

EST sequence



