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FHE: A EST 4t4F &7 X SNP % fii 6 SNP 4710 W & iz /2, AH XAl EST #4E & I- &
%6 JLHy SNP #4742, 1 A QualitySNP £ f xt % Jig JI & & By 19 709 4% EST J¥ 71| % & F 4 4 A
FRBERFINESHHITON, AEHLLULERFIIH3 NEEREY, FEFEFHL
SNP i & 4 833 /N, SNP By F#41 & % 129.1 bp, o C/T H1 A/G RER %, 47| b & H oy
28.8% 71 27.4% , RAEME % SNP £ & % it 30 45| 4, # 3¢ % fr 4 7 4 77 M PCR 4 & 75 ##
Lt , 30 NEENMRPHATEE 2 A B0 45 4 (20% ) %A Y 849,10 454
(33% ) XA AW N4 44T% )5 MEA S AR LA, MmAFLEENHAFE K 0.083 ~
0.446 , W Ze & F A B H Je & WL B 25 4 0.166 7 ~0.615 4 #10.155 4 ~0.503 2, JF 7|
bt RE R, 14 A5 P12 ASNP LA THREREX,FHLHBARXRE, ARXE
KK EST HAEEF 77 K E W SNP L8, = F 5 i o &k & — F | B4 8y SNP A 7
B, BT 0% 2 B SNP AR0 7 A T % T VU3t 2 247 .

KW : R BT R LA, REFARE; FMEE SR PCR; A dh &

hESFES: Q347; SO17

o R Z2 & M (single nucleotide
polymorphism, SNP) 245 = DNA 4+ F47i.
TEEER ALK F i A% IR 5+ 5 R i) DNA
AL R R, AR H A
1000 /5 J X 47 75 1 A SNP {251, 76 3C A
( Meretrix meretrix ) 1 ¥ V& k3 Ul ( Argopecten
irradians) F 53 5353 156 bp #1118 bp /778 1 4>
SNP {37 547" K 4blfi ( Crassostrea gigas) 341
ARG X SNP [19 %% HE L 5515 5 40 bp * . SNP
GG BB 1) B e G A A\ BB 2K S5, HE
H C/T(G/A) Hedfedie v W, A =R sy C/A
(G/T),C/G(G/C) #1 T/A(A/T) , i A Fl ik 2
AR /D I HOSNP il i RN AR 238
Pk, =50 TSR EL R 1Y) SNP JEH#i . |
THEZ BER ZEMERNZE TR GRA
IR 97 oy T ey & 43 A, SNP FRic B ) vz Hh

Wi EER:2010-11-22 1&[E] H #7:2010-12-24
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7T s A% S B G A A BE TR 6 35t A 2 A
PEBIFST | ity S R Bl 75 A 4
SNP Frict BT A o 75 25 SNP A g 1 3545
FER RIS AP BR . e B2 KP4 P 51 i AR X
Y TEZRIE P A AR (expressed sequence tag,
EST) #odfa i rh % 5 SNP i 1 O 48 i 4R 43 SNP
LS EERRE, HRTAEK s h e a4 T
TR SNP FER MR ISR AR SR 165
907 5 A BR P i B BE 22 25 M (restriction
fragment length polymorphism,RFLP) , Bis4f4) R £
Z5 M (single strand conformation polymorphism,
SSCP) 1 55 i Kk PA ¢ 57 14 4% 5¢ ( allele-specific
hybridization, ASH) 2" 5F JLAF % B2 K ) SNP
I3 B AR A 45 728 5 A5OBAH 4,335 ( denaturing high
performance liquid chromatography , DHPLC) "' J&
LS, TagMan FR-EHE AR BRI T £
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AU S LG R B G, B R
AR B AR AN B R I 98 . AHIESE R
1Y% 5 1 PCR 45 4 J6 fift i 28 (melting curve,
T,) 73 HT ARV s Ry SNP 73 BLJ7 i

220G D1 ( Mytilus galloprovincialis ) ({8 FRFE3%
TEL, ARG TR EL T (LR T LS T,
PRIFC R g i A K B PR PR 338 7 ) 56 M
Hrfdies ™ e i R S DA N — . A
20 fiead 70 AR, FRERER G DAY 4 N L8 itk
B, e X286 D815 2 AR M R A | 35t 4%
TEF RN R DA S st % [ i) it S 9 AR AN T
TR XS 2206 DL 3 FFRic (9 75 K ok e vl B
Hil, CARE 1206 D23 TR A 17 X R bR
0T ML, SNP fRiC BA R E MR RS
T B rEE A BC G G DL L =T
TTAERIITRE, N EST $idfa 72 i it th 14 20 58 ik D
SNP #ric, FAH S T X Be i i 1 F 2L S

L MRS IE

1.1 sEie#r#t R EEZH DNA gyiREL
ST R R REAS T 2010 4F 5 R [ K&
H630 HiE AR BUILA ZHZ 0025 2R
WAL R, ARAET —80 CukAih# M. H
L T — S0 1 O R AR O DL R 41

’

it
5,
#

M

KESIY GCGGGCAGGGCGGC
long—tail primer

ST FFEC

DNA ANy e &, —20 CRRER .
1.2 EST-SNP {if m 9 &k A5 41% it

KA Cap 37" % NCBI H: /i 19 709 4%
% 0n U OBST ik 47 77 %1 §F 8, A H & 0F
QualitySNP™ 7 & 47 4 2 LU I EST (¥ P4 351
(contig) H118 T SNP v st , 7 5 X fe /b H B I
) SNP 1 g fige 3 (57 st A7 5 1 0 B3t R A1
Primer Premier 5. 0 ( Premier Biosoft International )
Wit 51 ¥, T,-shift 5] 473 7f J5 0] 2 | WANG
ST, XEFATE 1A SNP i, B3 2 4&
IE T SR AR R 1A 1 2 m 5 14, iE 15
) 3" AR Xt I SNP ) 2 A7 R (1),
IE5 YR KR — B AE 58.3 ~63.5 C (Il
59 ~62 C) , KEFLE 14 ~27 bp (i 15 ~22 bp) ,
FZ 15 | PR IR E — 7 62 ~ 75 C (Il 63 ~
70 °C) , KJELE 22 ~30 bp (fiE 22 ~27 bp) , JZ [f]
514 3" A i — M Ar T 1E 1 514 R ¥iF 20 bp LN,
PHEAEAS R ) GC R E 3 ) i 380 45 437 5 PR o 5
SV 5", kT SR AR IR 25 L K GC R
I EA S AR L 3 AR (G 5 C) 514, 4
GC R InEIIRe fif 2 3" g Bk (A =X T) 1951
o RTINS G ) RS AR IE M B
1 3" RS 1 A AL

45TE mismatch

G
C

allele C
RS GCGGGC

short—tail primer

SR FEFA

458 mismatch
T
A

AT 20 bp €e——— LR M5

reverse primer

allele A

1 T,-shift &5 #i&it "= E

Fig.1 Schematic explanation of the primer design for T, -shift method

1.3 PCR ¥ &0k #F ih 2 o 17

PCR [ J3 S ABUA 20 wL, 95510 pL 2 X
SYBR® Premix Ex Tag™ (Takara),3 455|414
0.3 pL(10 pmol/L) F1 50 ng HJ#iHk DNA, PCR
JWAE Mx 3000P( Stratagene ) ¢ Y6 E = (X
#H47. PCR [V Ky 40 A9 B, B 106 6 AL 45
94 CAFME 15 5,60 TR k305,72 TLHEM 20 s; 1
UAEFRATASPE 3 min; fF RS A5 547 70 ~95 C
IEfR I B, R &A1& PCR 7445 fi ith

220 18 o e LR R B, R %K/ GENEPOP
4.0 kAT B MR8 AL 40 B, TE AT LI 2% A R
(observed heterozygosity, H, ) Fl #}] B2 2= & &
(expected heterozygosity, H,) , fil | U ¥ 5 3 47
Hardy-Weinberg SE#74641F

FI ] NCBI () BLASTX &%, % &4 SNP iy
EST &4 T D Re 00 , UG e 3 41 [ 95 1 15 21 39
BAE < le " B ) 52y [W U5 ¥ 5. Fl F ORF
finder'** {3 EST iF 8119 JF & Bl SHE , 1 SNP
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FEBHL T DAL E 5 hR RS T L %
RARIEA 5 | A SR M
2 gER
2.1 RN EST #IEFEF&H SNP fE £
HHE

ik GenBank 142, H {ij £ 5 DL 47 19 709
% EST [7 4], Zid A Cap 3 Jy4 L) 515 21
—JF51 5994 SZHMESHE 2486 (K1), HH4 %
DL E [R5 4 ) B S AR 963 A, F TR
QualitySNP 7 X S6H Z A v 2k A E SNP {7 s
4 833 4>, HoApfE R 2 714 4~(C/T,1 391;A/G,
1 323) Fliie 1 748 4~ (A/T,655;A/C,550;T/G,
335;C/G,208) ,C/T Fl A/G ZRASE: % A3 1] i 2
B 28. 8% F1 27. 4% , e ¥ 55 B A 1 LU AE N
1.6:1 Jf A RAE 295 4>, =AU 1) SNP {7 14
76 4>, 5 MG UL EST 81 44945 129. 2 bp f77E 1 4
SNP fif i
2.2 &% SNP i SRR EHE

F ] QualitySNP 7E &4 4 4 VL ¥ 5 iy &
S AL & B 4 833 > SNP {7 55, AR 4 SNP 13/ i3
1) 43 A A5 R 32 37 3 i, 1| A Primer Premier
5.0 519 30 41, Hr 6 41(20% ) 519 H Y
HEY,10 (33% ) A5l kA 250,14 4
(47% ) SNP FRic £ 30 MR R 2850 (5=
2) ,SNP 5|4 MgSNP200 41 7y (1 A& 3R M 4 i
MR LB 2, FrAG NG 14 2 SNP 25 30 — 45 17
FER Z 3 M, T A 5 6 % R A % 0. 083 ~
0.446 , LI 2% G B F A B8 Z 45 1 100 918 161 40 03 A

0.166 7 ~0.615 4 F10.155 4 ~0.503 2, 2557 U ¥
% B MgSNP53 . MgSNP235 Fil MgSNP662 , Hi 4y

I~

FALR IS I — RSP (P >0.05) .

F1 M EST #EE T SNP # 2 fn4HE
Tab.1 Summary of EST-SNPs from M. galloprovincialis

2% parameter (8 value
EST &% number of ESTs 19 709
Pi— %1 singletons 5 994
HARE contigs 2 486
2 ~3 ESTs 1523
4 ~5 ESTs 416
6 ~10 ESTs 316
11 ~20 ESTs 151
>20 ESTs 97
¥ SNP H & #f SNP-containing contigs 717
SNP %% number of total SNPs 4 833
£ transition 2 714
CoT 1391
A-G 1323
Hiife transverstion 1 748
AT 655
A-C 550
TG 335
CoG 208
JH A4S indel 295
HABZEHEL* other types 76
SNP 45 SNP frequency 129.2 bp

T o HAU ST = S5 5L R RN A S P R
Notes; * other types include tri-and tetra-allelic mutations.

x2 ZRNHBEBRERE SR
Tab.2 Single nucleotide polymorphism ( SNP) markers for M. galloprovincialis
\ wsppm KRS
(A= ElL7 . B PR i
. mutation . H, H, Py
locus primer(5'-3") minor allele
type
frequency
MgSNP53  AS :gegggeagggcgac AATAAAGTACGACGTGGTTGAC[CIGC C/T T 0.2143 0.3818 0.0166"
AS2: gcggec AATAAAGTACGACGTGGTTGACA [TIT 0.250
CR: AGGTGCTGTGAACTGACCAGATGAT
MgSNP164  AS1 :gcggecaggecgec TGATTGGGAAGATGTTTCGAC[GIC C/T 0.100 0.2000 0.1831 0.5813
AS2 . 2cgeec TGATTGGGAAGATGTTTCGA [TIAT
CR:GGTACACTGGATCGAGTCGTAGC
MgSNP200 ASI :gcgggcaggecgec AGGTGGAGATTTCACCAGAGGAGGC C/T C 0.466 7 0.4994 0.714 5
AS2: gcggec AGGTGGAGATTTCACCAGAGGATAT 0.433

CR:AGTTCTCGTCCTCAAATTTATTGCC
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locus primer(5'-3")

AR
mutation

type

R BERFL
minor allele

frequency

PHW

MgSNP235 AS1 : geggecaggeegecCAATGTCGCTAGTGAACACGCCA[CIG
AS2:gcgggcCAATGTCGCTAGTGAACACGC[TIAAA
CR:CGATTTGGTTGAAACTTTTTCACAG

MgSNP283  AS1 : gegggcaggecggcCATTCCAGAAAATACCAGC[GICCC
AS2: gcgggcCATTCCAGAAAATACCAGCA(TICA
CR:TGGCAGTTTGATCGTTTAAAAGTTG

MgSNP34T  AS1 : gegggcageecegc TGAATCATTTTCAGAGAATGAT[GIAC
AS2.:gcggac TGAATCATTTTCAGAGAATGAAT(AIT
CR:GAACTTTGTCACGGATGTTTGGTA

MgSNP410  AS1 . gegggcagggegec ACAATGGCGGTCCAAGAGGA[CIGC
AS2: gcggec ACAATGGCGGTCCAAGAGGATI[AT
CR:TGTTCCAGTATCCAATGGTGTTAG

MgSNP662  AS1 : gegggcaggecgecGGAACCAGTACAAGGAAGTAAA[GIAC
AS2: gcggecGGAACCAGTACAAGGAAGTAAATAT
CR:AGTATCTTCTACCACGGTAACGACG

MGSNP6T1 AS1 . gcggecaggeegecGAATTACAAAATAAGTACCAACIGTG
AS2.:gcggecGAATTACAAAATAAGTACCAAT[AITT
CR:CATGTTTACACGTTGTTTCTATTG

MGSNP672 AS1 ; gegggcaggecgec TTGCTGTCCGAGACATGAG(GICAG
AS2 . gcgeggc TTGCTGTCCGAGACATGAGA [T]AA
CR:CCTTTGTAACTTCTTTGATGACTCC

MGSNPI0T AS1 :geggecaggeegec TTCCCATCCAAGTCTCTCATAIGIC
AS2: gcgggc TTCCCATCCAAGTCTCTCATAAT
CR:GTTGCTTTCTGTTCCTCACACTTTG

MGSNP1224 AS1 . gegggcaggeegecGGGTTCAATATGCAATGACTGG[CITC
AS2: gcggecGGGTTCAATATGCAATGACTG[TIATT
CR:CATCTGACAAATAGCACATGGTTCA

MGSNP1506 AS1 : gegggcaggecggcCAAGAAGGAAATCAAGGACATG(CITG
AS2 : gcgggcCAAGAAGGAAATCAAGGACATI[AJTTA
CR:CAGCTACCAATAATGTCCCGTCATA

MGSNP2016 AS1 : gegggcaggecggcGGCGAGATTATAAAGAGGGA [GITC
AS2 . g2cggecGGCGAGATTATAAAGAGG(TIATTT
CR:CATTACCAAGCCAATGTTCACCCTG

MGSNP2210 ASI ;gcgggcaggecggcCACCCACCATGCCAGGGAATGGICICG
AS2: gcggecCACCCACCATGCCAGGGAATGG[TIAA
CR:CCACTTTTTATCCGCCAGTGAAGTC

G/A

C/A

C/T

C/T

C/T

G/T

G/A

C/T

C/T

G/A

C/T

G/A

0.

0.

A
268

393

.125

. 350

.296

.205

.183

. 100

411

446

268

.083

0.178 6

0.571 4

0.250 0

0.433 3

0.615 4

0.227 3

0.233 3

0.200 0

0.392 9

0.464 3

0.392 9

0.166 7

0.399 4

0.485 7

0.222 7

0.462 7

0.434 4

0.333 0

0.304 5

0.183 1

0.492 9

0.503 2

0.399 4

0.155 4

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

002 6"

340 7

487 4

7226

0290"

117 4

182 2

581 3

273 6

676 4

929 4

T IR GC R THER /R A S BCH2E ; AS] and AS2: (7 N5 5545 CR: S s A 5 I H, - WINAS AL H - R IR

I 5 Py W03 — SRLAFTRS K030 = 132 P <0.05)

Notes: Tail sequences are underlined and mismatches are boxed; ASI and AS2: allele-specific primers, CR: common reverse primer; H,:

o

observed heterozygosity , H, :expected heterozygosity , Py, values represent significant values for exact tests of deviation from Hardy-Weinberg

equilibrium( #* represents P <0.05).

2.3 SNP 3|#1H9ThEETN

VA TR (lysozyme ) FI/NEE & 9 (small heat shock

FIHI NCBI [ R X547 14 > SNP (98 protein) %, FI|J] ORF finder fff 5 IE 8 19 T[] 132
BIPHIREATIIRETIN , FEXTAEARS 14 REBFS] e, 4R/ MGSNPOTL Fl MGSNP2210 {1
PIHRETROLIC (K 3) , W M BIRSE N E2ARAME DX, HoR A AL TR 1 A5 =7, S hRifi
JEHED 4 (mantle gene 4) ZEFFE A(cyclophilin A) | B TR IR HIAR N [ L2
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el AAEERTT
120 - homozygous / N
110 - genotype TT ( \ / \
» 100F ——— fﬁé‘rﬂz‘zﬂcc [ \
90 - 0MOZYZOUS A
gr 0l sree N ]
I v T A
Ks 6 heterozygous [\ \
= Z;g r genotype TC / [ ¥ |
L VoA
38 B NO‘#/ \\\ \
lof e N e
-10

#RE /°C  temperature

B2 MgSNP200 31 7= 4 By IS 7 i 4%
Fig.2 Melting curves of MgSNP200 amplified products

®3 EWRNBZEFBRIRICSI R E X REMINAEER
Tab.3 Synonymous codon substitutions and
gene functions related to the detected SNP
loci from M. galloprovincialis

N N GenBank e
fir IR L Pl
. . 515 .
locus amino acid . gene function
accession no.
Leu:.
MgSNP53 EH662762 mantle gene 4
CTC—CTT
Asp: .
MgSNP200 FL593736  cyclophilin A
GAT—GAC
Lys: - .
MgSNP235 FLA97812  inhibitor of apoptosis 2
AAG—AAA
Pro. cathepsin L-associated
MgSNP283 FL500048 .
CCC—CCA protein
Pro: metalloproteinase
MgSNP347 FL499261
TAT— TAC inhibitor 3
Cys
MgSNPA10 EH662817  lysozyme
TGC—TGT
Tyr nuclease-sensitive
MgSNP662 FLA96487 . .
TAT—TAC element-binding protein
MGSNP671 - EH662483 myticin ¢ precursor
Gln elongation factor
MGSNP672 EH663443
CAA—CAG 1 alpha
Asn .
MGSNPOOT EH662510  60s ribosomal
AAC—AAT
Leu: .
MGSNP1224 EH663211  placenta-specific gene 8
CTT—CTC
Leu: . .
MGSNP1506 FL492272  ribosomal protein s16
TTA—TTG
Phe . fibrinogen ¢ domain-
MGSNP2016 EH662805 . .
TTC—HTTT containing protein 1
MGSNP2210 - FLA96056  small heat shock protein

- FRARGIS X ) SNP,
Notes; — indicates non-coding SNP.
3 e

B R 2 5 sl A 2 R 20 v de i LT
WL AR Mg e SNP 48 - 32 S W AR - 5
— PR S KE TR T H B EST $UiiE 4 5

TR T AL AL S K A
WFSE R BST SCZEHS IG5 i , 76 520 U1 b 2 31
4 833 AN SNP {37 4, FI FH 45 {3 3L H PCR 454
MR AT, B AR AS 14 41280 U1 SNP FRiC.
T EST FHRIR T2 IA A, B LU Bk oy
PRI SNP BRI AERE AR ¢, 36 T 545
SE R IUEAT IR
TEADFSEH, SNP 76460 U1 EST 551 ) 43
A9 AR v, 35 %1 129. 2 bp, i T IE 4 978 57 5
T EST 541, AT L5 2 G U B R4 SNP 1% 22
R o SNP [ 50 A Bl EAE 45 N W A b 22 AR K,
NI K2 BERE 1 kb £77E 1 4> SNP i 5
FoRFLE 414 104 bp 434 1 4~ SNPYY fid EST
T AR 100 bp f74E0. 79 /4~ SNP™ £ 12K,
WEE B DL EST & BE4F 118. 2 bp fR1E 1
SNP'! KAty 2t it X R G i [X. SNP (14 45 2% 43
53K %] 60 140 bp'® ., £ LY SNP iR 5
A5 B DL RV 5 R AR — B, e B U5 DL 2K 5 PR 41
SNP % F 3 #¢ /51 . 450G DU EST 751 1 /1y SNP
KR AR TF e (2 71474 833) R4 A YR T 15
(1 748/4 833) 4 A ZE 78 FIH A2 70 G A e/
(371/4 833) , Horh C/T Geis 5 % . C/G 5e7i5
A e/ b 5 I ) v B DL A S 4
RERL, BFFERY] CpG —#HIR b1y C itk &k
PRI 4L it B o LR RS (005, , T [ R 6 T
BT LY AHFT H T AR R A A IX Y 12 A
SNP FRic 38128 [\ SLHEAS , 3 55 165 725 Fd D1 R0 i)
FELE R R DI R 2 T i ) e
T TARR AR, [ S8 B AR Bl A 45 it
B EE R 5 T RE (E R T LA A i s i PR 2 ik
R AR R F A ) R L[] XL e SNP
MTREA TPt — 0T
AWFFEMIRAGH SNP 7 5, eI 30 4545 £
e PRI A3 A 14950 14 31 R BE 5 1 90, 8K U5 AT
PCR 7740y ) 45 i th £ 40 SHC 4G 00 5 4 5| ) R 75
V£ SNP 5141, vk 6 4151 B4 1 Pyl
fEJe: 1 FRE LA SNP 5|4 7% 51 4k F 85 9 2 1
H PSS - B PR AL , B8 TERE SR B I IX
R AT iR 51 S — o 55 P I 119 5 | 490 G 72 36 TR 44
DNA #2455 MY 3R . 7350 10 A5 YA
P (R B 225, BT AR B
BT ARAT B e B SNP 3 5 A7 76T A B BH 1 . B
SRASCI B T R IR Ak E S A 4 4L
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RIS R R B A S R R T
2 YK SNP A A 5E A A5 0E (00 5, (0 A58 A
B4 B JEL U ) 7 06 ) PP L 0 5 i 15 50 3
ATHIWT , AN B ™R 0 1 AN [F) SCZEH i) SN [w] B py
T EST [543 5 88, e T BT AR AT B 4
TR HASE [T IR o T S L R o — A
T 0 T BB P i ME . WANG 267 56 4iF
EST-SNP Fric i IA Jy 5 8 B 4 35 19 1] L 51 2k
I RIS A 257 DR 0 3 2 S i 0 3R 14 e T 2
BN EBRUSNITFIIE T 5L N 5
ST, 5T S R i , IR, IF % EST-
SNP HRICI IV 1%k 16 45 T 2 T A 45 7 ik R
ARG ST BT 5 1)

SNP S3H5 AR S H iy [ B _L i RF S 245, AT
FEWAIE T —FhSCHE) AT SNP LTI AR R
FEATIGE SRR P P SIS 1 , BRSS9
IR AR 225 57, R 2O B B PCR A,
T AR 5 22 AN PR PR 28 R 25 7 e
R, AT LAfigE ek SNP G Fry e ok B (R, 74 Sk
S 3" 5 1A 1A AR RS BCRRIE , (4 St Rk
P55 K T SNP 3R IR (A 28
FESEAR N L AERIN 1 > SNP {3785 3l AR,
ST AT 7 5 8 B A i B A (L4 T 9T, £
SNP [ ARA 5 FRE—E 5T

SE -
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Development of single nucleotide polymorphism markers for
blue mussel ( Mytilus galloprovincialis ) using expressed sequence tags

LI Hong-jun', LIANG Yu®, XING Kun®’, SU Hao', GAO Xiang-gang', SUI Li-jun', HE Chong-bo'*
(1. The Key Laboratory of Marine Fishery Molecular Biology of Liaoning Province,
Liaoning Ocean and Fishery Science Institute ,Dalian 116023 , China ;
2. College of Life Science and Technology ,Dalian Ocean University ,Dalian 116023, China;
3. College of Marine Engeering ,Dalian Ocean University ,Dalian 116023 , China)

Abstract: Single nucleotide polymorphism ( SNP ) has very broad prospects in the research fields of
population genetics of aquacultural species, molecular marker-assisted breeding and biological evolution. The
development of SNP markers is normally obtained through genome sequencing, by sequence comparison.
However, for the species for which no large-scale genome sequencing has been carried out, using EST
database is often an important way for the development of SNP markers. In this study,the SNP genotyping
assays and development of SNP markers for blue mussel( Mytilus galloprovincialis) were conducted through
expressed sequence tags ( ESTs) database mining. Some 19 709 EST sequences of blue mussel from the
GenBank were clustered into 2 486 contigs, of which 963 contained four or more ESTs. After manual quality
filtering ,4 833 putative SNPs were identified from these SNP-containing contigs. The average putative SNP
frequency was one per 129. 2 bp of contig sequences. C/T and A/G with high frequency account for 28. 8%
and 27.4% ,respectively. 31 of the putative SNPs were chosen for validation by allele specific PCR with
melting temperature ( 7, ) -shift analysis, and 14 (47% ) of them were polymorphic with the minor allele
frequency ranging from 0. 083 to 0. 446. The observed heterozygosity and expected heterozygosity were
distributed from 0. 166 7 to 0.615 4 and 0. 155 4 to 0. 503 2, respectively. Six primers (20% ) amplified no
any product and 10 (33% ) were monomorphic. BLASTX showed that significant hits for all 14 genotyped
SNP-containing contigs, 12 of which were located in coding regions and all resulted in a synonymous
substitution. The result of present study shows that ESTs could provide effective means for SNP identification
in species with limited genome sequence resources, and 7T, -shift analysis is a simple, efficient and reliable
SNP genotyping method for non-model organisms.

Key words: Mytilus galloprovincialis; single nucleotide polymorphisms ( SNP) ; expressed sequence tag
(EST) ; allele specific PCR; melting curve
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