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BE: A RMAESHsTOEE L BHRSAMM A SR BRERN XY, R HH
W JF 7 W T ScHscTO B 4K F A, KEA4048bp, AHF6MHETRINMET,
HAIX1950bp, IS F K0 & 264 % 8 SNPs, 45l 4 4 X Rsl(g. 588 C>T).
Rs2(g. 840 C>T). Rs3(g. 885 T>A). Rs4(g. 1233 A>G). Rs5(g. 1467 T>G). Rs6(g. 1482
T>C). F| A Sangeryll /77 % , &t 4 8 4 & Fr 9 15 % 38 2 15 0 2t FE 41 BE 1R 04
SNPs#ATHRE AR, #ESHUINERE T, AABRBNSAE L4 EPIOEE
0.1112~0371 82 A, xf JR 41 Bt vy F ¥ & A 15 84 £ (0.267 0% T it & i 4 oty F 24 %
A1 B4 5 (0.2365). ScHScTOH FISNPs 5 fit # 1 th X B 447 25 £ & &, Rsl. Rs3f
R4y ZEAME SR LB MFEABAFHEER AL AFELFR LR, 2D
EYT P WM ERL T, ScHscTOR ESNPST ) K24 5tk sk, TH B, Hb
CCTH# 58 5f % iR Mk B #F48%; ALB LA, R2WRsIA T #Hk 4 (7=0.86,
LOD=25.56, Dx=1.0), T bL{F % 4 ¥ 5t % iR # f& & # #1SNPAR &L 4 EFTak, Rsl,
Rs3. Redfn i ff BCCTH o 4 4 45 St B R A5 H M 09 RE M B2 FAFIE, N5 S0
3 P A % SNPsHf 3 55 3 e B0 i 2 % T b bl

KBRIA: 4188, ASPTORE,; BHH®MS AN, B, £9FTH

FEDES: Q785;S968.31

45 W% (Sinonovacula constricta), 1 FRBEF .
T, JBEIARSIYIT (Mollusca) . 6 44 (Lamel-
libranchia) . 54 IV 49 (Heterodonta) . i ¥4 H
(Veneroida) ., #7#% %} (Solenidae). 4% J& (Sinon-
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K, SRR SR VO R O E

PR I (HSP) R TEIE®E AE KA F il
HEAEM R —SE A BT, A AT B A W 1A
Iof PR Y A R Az BR R L AR L B
. HAEE . AR YL A N, HSPER
IRACE W E SN, DU S AR BOKF-, A
T Ak 45 20 L P RS R TR 1 TRV e R
70 (HSP70) 7£ 7K 7= D1 e h $apE R Ho A ir 38 75 T
MEEAEH, ORI ZHE NIy R i
A7 TAHCWESE, WA s B 415 (Crassostrea hong-
kongensis)'", SEMM4L G (C. virginica)™, R4t
Wi (Ostrea edulis)!"®, H#bH i i DI (Mediterranean
mussel)!"”, WG b5 D1 (Argopecten irradians)'*",
A (Meretrix meretrix)™"*" FI45 0% 5 BB AT TR
%2 251 (single nucleotide polymorphism, SNP)# )™
Tl R A . BT AT
PrickiBh B AR A S S T, BABE KK
N ET S BT, KT KR Z R H
A A R B 92 AH O DR i A7 2B R BT i O I A
Mrg i se, Qe A 5t (Denio rerio)?®,
(Cyprinus carpio)?”, SCHFEY | 434 VRN FLAN 52 %
WR(Litopenaeus vannamei)® 55 #H 3¢ 3 K ) SNPs
ML, KB s FARC A B B A2 T
A

% 1% ScHsc70%E PR 5 Tt i 3l 4R Ay SC IR 23 B
A VUAH DG IE , A P BAAE Fi A A 5 vp & 3 e
B T 4388 ScHsc70 FE T3 (5 565 . JF748730),
3 3 g T v R AR R X R R, LAScHscT70
Fe AR O e e BRI, Gl 4R N ik  BE
ScHsc70 FEH DNAEKFH, X Fh 8.+
AN F X, RFPCR™ Y B #20 Fr 32 0 7
ScHsc70 A0 T H & E () SNPs,  #& 5 F FH Sanger
X2 BEAR Hp R R SNPsHEAT 3L (K 43 Y, it 5
Tt v il AR 8 SCHR 3 BT, AR AT R R AR A
K HYSNPsFI AL AL, S48 1 7 FARic i Bh &
B A 50 A0 8 43 A i

1 MEHS 1A

1.1 SEEEHR

S5 008 < FT 15 IR 5 BT SRR DL E N 6 A
SREEAR N FEREBEIR , RAESEBEIRET I
e, DR, iSRS EEERFER, &
SR E T RIS TSI Y 4 05 B
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PR A WL TSR S . 9O IR, AL
6004 i A4, ARG el ] S % T 57

12 SLWFEE

Gkt ZIRARGME  KEUS M4
WRPTIR RS, S0 N LRI AL, 430 3R
7E0.6 m x 0.8 m x 0.5 mAgHLEMR 1, 14126041 A
THR 32+0.5) °C T FRAH; 240260 MMAT (35.5+
0.5) °C fHIE I8, WK LE }1.019£0.001, HK
LI 20 E BB MR 7R FX A 7B 5 (Chaetoceros muelleri)
FIVEC VT 55 #lF 4= W (Isochrysis zhanjangensis) IR &
W, 72 W XA AR EAT BEALIORE , 220 AE 05
AR A T v HR A, AT AR A R X R A

J B A DNA #) 32 I K HI TIANamp
Marine Animals DNA Kit (TIANGEN) X% &, %
PRI 1209 G 408 ik 725 0k AF A A 44 T 6T IR 2 3 R 1
RO E BRI 4IDNA, SE5 7 ik 5 B0 & i
B4, HEEUAY DNAZ 1 %300 A B B i FE koA ) L
SEREE, I AT R 23066 BE T (D2000) A6 H
WREFALRE , —20 °CIR- 175 .

ScHsc70 DNA F &9 5 % M HENCBI%L
5 127 Hp 45 8% ScHscTORE R 7 91 (B 5 5« JF748730),
F| H Primer premer 5.01% i1 3% #¢ 5 5 #1(F£ 1),
3XF G A T AR TR (L) B A R A
G, DL ERREEDNA AR, K PCRE A
I3 Y1 ScHscTORE R i Bt o PCRY™ 4 2 I & &
30 pL: 2xTag PCR master Mix 15 uL, |2 FiiE5|
¥1(10 pmol/L)4% 0.9 uL, DNAFEJR 1.2 uL, ddH,O
12 pL, P HFEF: 94 °C 5 min; 94 °C 30 s,
57°C 1 min, 72°C 1 min, 357G ; 72 °C 10 min,
TR e Hh KRG T B PCR ™ ) LA e S 1k 4
Jei s AR B R /IN (8 R S Al 43 il i AT )
el alife)s 5 8ApMD19-Ti#E £, #efb =k
o FF BRI Z S AN, PHME B e ik =4k T AR
TR ()R A BR 2 " Y, F BioBditfk 4 iF
T30t 5 PRz .

ScHsc70 SNPs i i AR S 1 TS v T
A I HR 2 R A v 45 i B 326 B 207 4 5 ik PR 2
DNA, FIHSI¥(F DY 1 ScHscT05: B 1 343 41
B F R B, PCR™ ¥4 KT b 8% 32 245 4 i i 2
WAl 5 R A T AR TR (T B A BR 2 w947
My, HIDNAman4k {4 Ho Xt 53 M7 5 371 B - 4% SNPs
(P

% ¥ ScHsc703 B SNPs4 A FiEE
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*1 %% ScHscT0EE 3|58

Tab.1 The primer of ScHsc70 gene of S. constricta

514 5195 (5'-3") i B KR EPC

primer primer sequence (5'-3") usage annealing temperature
HSP70-F1 TCAGGGAAACAGGACCAC DNAJF %1 5 b 54.4
HSP70-R1 TACGCATACGACGCACAG DNAJF 31 i B 55.2
HSP70-F2 TTCGACTTAGGAGGCGGTAC DNAJF 31 i B 57.1
HSP70-R2 CTGGAGCAACTTCTGGATCTTC DNAJF 31 i B 58.3
HSP70-F3 TGCGTCGTCTGCGTATTGC DNAJF 31 i B 59.0
HSP70-R3 ACCCTCCAGTTCCTTCTGCTT DNAJF 31 i B 58.6
HSP-E04-F TGATGTCACAGATTTGTTGCG BAGMNE T bR 57.0
HSP-E04-R GGTGGAAACTGCGAAAATGTG
HSP-E05-F CGTCCTTCCTTGGATGTCTGAACC HESHMNE T bR 57.0
HSP-E05-R TTACATTCATTAGCTCACCAAAGT
HSP-E06-F GCAATGATAGATTGGCTCTGTTTG BeHML T bk 57.0
HSP-E06-R GTTGTAAAACTACACCACAGATGG

A DR AT BR A AR F Sangerill J53:,  WD ks
T 1074 Xof JE 26 AN 1A 0 1114 TiRf 757 38 S 1A% f SNIPs
FP AL, IR AC(3730 xDBEATIN Y,
DNA Sequencing analysis#{4F 43 #7045 5, H
Sequencing analysis 5.2. 0% 4 #1712, I H
Sequencher 5. VA4 T LU X 4347

AR G AT T & HIPOPGENE version
L32BRA AT 54T OS5 A S R EL(N,) . WL 2% 5 i
(Ho) MR 2% 5 B (H) % st i Z FEPES 8 Chi-
squarefs; 5 A 11 £ A& Hardy-Weinberg - i 25 ;.
SPSS 20.08K FEAT R 7 ()R %6, 43 M 45 SNPAL
K5 G R T v PR AR A AE OGP, BN P A O
Hr & FiHaploview 4. 2804 3#E17, P<0.052 & % 1%
ZE 5o

2 4R

2.1 ScHsc70 DNAE F FE 5|5 pE

FEHI MK BE 4 048 bp, ZifL1X 1950 bp, 67
W&EF, 7MMNEF, BME FRKS554bp, 3
AR F B 153 bp, W& FRKJIEFE237~494 bp
2, W& FRAAGT-AGE] R (& %5 . MK
140678). £ 551 Ho Xt & B0 6/ e SNPs oz o5, HL
HRAEEA~5N R, ORI FTAAS 111
B S FF R g, DA 58 A8 Ao R Ik 5% AR 2 A
T4 45 Rsl(g. 588 C>T). Rs2(g. 840 C>T). Rs3

(g. 885 T>A). Rs4(g. 1233 A>G). Rs5(g. 1467 T>G).
Rs6(g. 1482 T>C) (%2), H a4, 241
e, 61 SNPsfii si H Z MR I A KW,

T2 HEEScHscT0E E 6 SNPsHiL S HIRETER
Tab.2 The 6 SNPs loci mutation information of

ScHsc70 gene in S. constricta

AR ANRTIXER SR RAR IR RAR RN

name _exon region  base mutation type amino acid mutation type

Rs] 4 el FHRL-ZHAR(L)

Rs2 4 33 PR FR(A)- 2 B(A)
Rs3 4 LUES IR (T)-J5 2 FR(T)
Rs4 5 33 IR FR(T)- IR RR(T)
RS- 03 e LRS- IERR(S)

Rs6 5 e 4ff AR A AS)

22 BEEZEMST

AR E 0 5 3 X << H T 175 G 5 o R AR
VTR 5 Y A R SNPs v s PR R A7 43 AL . 3R A%
2I8 M ABAR, XTI 1074, Tt i 5 BE K
114, 7EXTRA B AR, 28 B & 8(PIO)
FIFEH 90.196 2~0.371 8, H A Rs1fIRs4)E T+
JE 2 35(0.25<PI1C<0.50), HAp N KEZ A @PIC<
0.25); TEM m iR iAd, 28R & & (PIC)
FIYEEO0.111 2~0.351 9, HH1Rsl, Rs4FIRs6JE
T £255(0.25<PIC<0.50), HARRELSE
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(PIC<0.25), y'kr3uM, 7EXT AR AT, B
Rs3MIRsS A4 & Hardy-Weinberg -1 7M (P<0.05), (P<0.05), H.A4#B4F A Hardy-Weinberg - fiif (P>
HAERTT & Hardy-Weinberg -7 (P>0.05); 7EMH = 0.05)(#3),

3 6 SNPsfu = fE4i %Xt RAB AT SR PHNEESHEER

Tab.3 The genetic polymorphism information of 6 SNPs loci in control groups and resistant groups from S. constricta

AT BRRsSAFF & Hardy-Weinberg - i #h

B X RZH A (1074Y)  control group i FR AR (111N resistant groups

locus N, H, H, PIC H-W (P) N, H, H, PIC H-W (P)
Rsl 1.950 8 0.487 4 0.467 3 0.368 6 0.634 7 1.809 6 0.449 4 0.5315 0.3473 0.0529
Rs2 1.306 0 0.2343 0.196 3 0.206 8 0.080 7 1.113 4 0.1187 0.108 1 0.1112 0.3300
Rs3 1.3529 0.260 9 0.196 3 0.226 8 0.008 5 1.164 7 0.142 1 0.1351 0.1315 0.623 1
Rs4 1.9752 0.493 7 0.476 6 0.3718 0.684 5 1.8376 0.4579 0.540 5 0.3519 0.055 8
RsS 1.2829 0.220 5 0.177 6 0.196 2 0.036 8 1.3389 0.254 2 0.207 2 0.2210 0.048 2
Rs6 1.364 8 0.267 3 0.299 1 0.2316 0.2333 1.4309 0.302 5 0.3153 0.255 8 0.652 3

mean 1.538 8 0.279 7 1.4492 0.287 5 0.306 3 0.236 5 0.293 7

T N REAREEAER S, HARIEREE, HARWNAARE, PICREZSEE&E, H-WHKHard-Weinberg*F#7; P<0.05% 5%
FIEREE: TH

Notes: N, represents effective number of alleles, H, represents expected heterozygosity, H, represents observed heterozygosity, PIC represents
polymorphism information content, H-W represents Hardy-Weinberg equilibrium; P<0.05 is considered to be statistically significant; the same below

23 miESNPs ST &iE MR B KR BR 1 47 4 HSP70 1 I S PR 8 1, s R 3 1~ ol

03274 0.3022 0.267 0

% FHSPSS20.0%5K 4 43 M ScHsc 705 K ) 64
SNPsTE X B R 1A 1 ik 4P B 4% v iy 356 PR 78 4 A
W SRR R ROT R IR S s R T
PERAROCHE . A5 R B, fURsl. Rs3FIRs4HY 5
[T 764 51 56 0 A5 A7 35 PRI A1 38 A X B 2L T 5 ek 7
PR 2 6] A7 7 5k 3 M 22 57 (P<0.05), R IHIX 347 4
5 i IR 3 R 56 (P<0.05) (%4); A
Haploview 4.24kf4: /P A Four Gamete Rule}] & 7 i
X ScHsc 703 R 1) SNPsih 47 3% B AN -5 43 Hr (K1 1),
61~ SNPs 1] JE B 24 4 i A - iy B35 B i 78h B f%
A, HA A CCTHLE R 5Tt i i IR 25 A0 56
(P<0.05)(#£5). MAh, A5 K& HRs2HRs34E T
HEHUIR A (7=0.86, LOD=25.56, Dx=1.0), AJ Ll
A Zhy i W9 T v ik 35 1% 7 R ) SNPAR 25 (I811)

3 W
3.1 HSP70RYIN&E

PG S s, AR &R .
IR AR LS R N E A A, A
PR A TR, JF 5] K 5 & F170/90F1
PR S N F-HsTA/BRY R R, HOMER AR 1
EAmEYE, BASFEEMIRE, AT
TR T ORAE RN A2 A8 5 A I PR S5 R
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UK ATHSPE LG, A A Wy A8 HT 0 B
MRE, 44 i i F S g, JEE R
W& 1 (Ruditapes philippinarum)™ e & iR #AWMHE 12 h
JE RN HSP70 1A 3 5 s e, AT REAE S B Y
52 . Nakano5: B il 6] K14 1. (Cottus spp.)WF 5T
KU, HHURNHSPTOfEAF 8 Z LA B A R
() AT 32 RE 7, REAE S N B ORI IR 22 8 Ak IR
IK G4 (Ephydatia fluviatilis))™ 32 I 250 #4384
J&, FIBGRIHT T o KUK P 4 g K
PRI 520 A O, HHIE H ScHise70 mRNAJK -
TE— B 5 2s KRk . VUSSR 32 7
B MAEWE RN R, miRERE R 23
B o I V1 1o e v 187 N I ST N
55 Hh DA ScHscTOVE Ry 4 W58 i s i 198 7 1740 4 3 3 1A
HEAT T A AR ] SNPs 55 i g Ui R 19 S Bk A 43
B, b JE S0 B s M A OC SNPs i % $2 (i 3 it
HeAi
32 EEZHEMSR

SNPHRIC I %5 0 Bt PR BE R AR 067 . & BB
g Bk A PR — B RO, R R R B
SNPs|H] {9 AH & PR 34T 70 FAnic i Bh ik £, nl LA
LR AR R . R W AP S 6 (Paralichthys
olivaceus)F 4= BEAK MHC-DAAFE R v i v 5 5T
g A DG AR AL BE I . R Z BUSNPsf T 5E 4 1y
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12 4] BEE S, 5. GRUEH A Fhe s #T 157 ScHsc70 JE X SNPsfifi A 5 Tirf w5 bR (4 56 e 1 40 A7 2443
R4 @B ScHsc70E FFEXT BB B AT SR BRSNS I 57 47
Tab.4 The SNPs statistical analysis of S. constricta ScHsc70 gene in control group and resistant group
o SR SR genotype frequency s A L IERME  allele frequency
locus  genotype  NTRRALEEE WGBS X P allole MIBAREE  mREE X P
control group resistant group control group resistant group
Rsl CC (81) 37/0.346 44/0.396 6.420  0.040 C 179/0.579 147(0.662) 3.170  0.006
TT (28) 20/0.187 8/0.072 T 149/0.421 75(0.338)
TC (109) 50/0.467 59/0.532
Rs2 TT (17) 4/0.037 1/0.009 5.764  0.056 T 29(0.136) 14(0.937) 6.434  0.011
CC (173) 82/0.766 98/0.883 c 185(0.864) 208(0.063)
TC (25) 21/0.196 12/0.108 1
Rs3 TT (167) 80/0.748 95/0.856 6.181  0.045 A 33(0.154) 17(0.077) 6.468  0.011
AA (11) 6/0.056 1/0.009 181(0.846) 205(0.923)
TA (37) 21/0.196 15/0.135
Rs4 AA (32) 22/0.206 9/0.081 7.150  0.028 95(0.444) 78(0.351) 4.235  0.040
GG (72) 33/0.308 42/0.378 117(0.556) 144(0.649)
GA (110) 51/0.477 60/0.541
RsS TT (166) 84/0.785 83/0.748 0.778  0.678 G 25(0.126) 25(0.149) 0.000  0.986
GG (6) 3/0.028 5/0.045 187(0.874) 186(0.851)
TG (42) 19/0.178 23/0.207
Rs6 TT (4) 1/0.009 3/0.027 1.114  0.573 T 34(0.159) 41(0.815) 0.509  0.475
CC (147) 74/0.692 73/0.658 c 180(0.841) 181(0.185)
TC (64) 32/0.299 35/0.315
- , , EHTYK , X 11 E R, 3% —JESNPs
7\ Va4 1 S 8 S TR A £ 0 A 5 e A
/N S S AR B A Y. HalushkaZ CUR X 75
- 2 & 2 5 2 SR INZE RN, NFE 4 R AFFAE10007
< & e Iz 7 > ASSNPsfiz i, HA507 MTEAEHASIX, 20~40T7

block 1 (0 kb)

block 2 (0 kb)

6

1 4i%% ScHscT0E [ SNPsEE §i 1~ T 1 53 47
Frid Z (8] 2 s BE X LDAE (%) B AR R AR AL 2 ) B Ab ) BOIR S
Fig. 1 Linkage disequilibrium map showing the pair-
wise LD between the SNPs of ScHsc70 gene in
S. constricta

The values inside the squares indicate the LD values (+*) of the two

SNPs; the chain states between the marks were indicated by shadow

aigy |

ASTEAG X, T 43 A7 7F g 5% DX R R L2748 H
B2.4~4T71 . WeberFE A Sk 4m i X SNPs T i,
B i e e e

AR S v v AR B ScHsc TORE TR 1) 4 K 4 048
bp, WETNHNETFHONNET, FETHINET
rh ) A 07 1 M 61 T FE SN 15 (62), 0 A 25
F1/494 bp, K4LUG(C. gigas) HM BT i i X
SNPsF) 4345 % B J71/60 bp™*!, % 15 Az K K 132 {4
gh 45 23R R A T SNPsHY 43 7 % B A 1/65
bp™, VEHIAFEIF . [F]— 4R AS [ BRI A 5
- SNPsiy 3 i B FE AR . 539k, 61~ SNPsH144~
A SN e, 2 AR A R A, 4B
B, TREMPCSTERKZLZ, ATREEHRRN
CpG A% R L 1 e i e 7 B e N R BE IR 4 b B
by KA G WAL R, Hh R 20 WA Y,
AT [ % iR 2 2 5 1T g e s v e
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2444 Ko kAR 43
®5 @BEScHscT0EE B F R 5 SRR XKD
Tab.S Association analysis of ScHsc70 haplotypes with resistance to high temperature for S. constricta
LiRESOS LR PaiipES iR g A A A 5 xof B LA A 5
haploblock haplotype distribution frequency  resistant group frequency  control group frequency X P
1 CCT 0.134 63/0.572 45/0.425 4.710 0.030
TCT 0.148 38/0.338 45/0.421 1.414 0.234
CTA 0.199 9/0.077 15/0.136 1.943 0.163
2 GTC 0.097 35/0.315 30/0.277 0.318 0.573
ATC 0.105 39/0.351 47/0.438 1.762 0.184
GGC 0.090 21/0.185 13/0.120 1.897 0.168
GTT 0.067 17/0.149 17/0.159 0.014 0.907
3.3 4@¥EScHscTOERESNPsZ M SMEIRA SHEW AR, 12 565 51 % B0 F i

X

ARSI DLHT b AR HOWT 1S o SERE AR,
Ik v I B 3 A o R R, 5 R IR A ] Y A
W R e 25 5, DR B 3 X 32 34>
KA A XA EE, BEARBHE S5 I T Be s K A28k .
T e A AE (A X R 2 B AR 64 SNPs 3 [ 4 A |
AN AR & EAT0.111 2~0.371 8Z
), X RERER RT3 2 805 B & m Tt s i
BRI 22805 B A i, AR KR R 4 it & i
TGN, fuESEZRMAT®RE, 258
5 B & i B 2 MR 2 807 5 (PIC<0.25)"
—EREEE M B . AT R4S 19 34> SNPs 5 fiif
e R S AR DG, AT AR b v R L R
(% 43 F-Fr ic Sl B & Rl

TEXT AL BEAR h, Rs3MIRs5A 444 Hardy-
Weinberg¥-1fif (P<0.05), 7EM = iRAE AT, Rs5A
754 Hardy-Weinberg - (P<0.05)(#3), P4 HEA
e Z AR R AR R AR Ak, H 4 SNPsHE A
TR RT3 T A8 A e DRI 38 e A 2 S (R 4), 3K T B
WM TLEE U SRER, ShRMEHE
(1) SNPs % 5 PRI 7 1 45 37 356 PR 7E 8 B ol 78 v B
MRS . FEPUMERFHAR M HEE B, SNPs
{iw 2 Hardy-Weinberg V- B 4 1 8L, 7T LIAE N
P I H AE HET

3% A - (linkage disequilibrium, LD)J&—
Ze Y AR 2 A5 07 BE R R A AR BE LA OC . BB
I, LDH5E 524 SNPa] I HE B A 56, Bk
N, RAEEHAMHL BN, LDER, R ZIR
SR o PRIDXOR B s LDIYSR S5, 24 Dx>0.33, »*>
0.1 & 3 W BIAS A7, 658 SNPs
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BT 55096 M 1 I 4 B R U B [ S, AR S
AT 7 PSS 43 AT AR AT — AN BLAS BL(CCT) 5 it
o il PR 5 M G (P<0.05), [ i % B — 1~ SNP
FRa, mT LI Ay it s a8 o Bh 155 A 0 3 4
Frid.

SNPC &) ¥z W H Tk ™= F il & ik
HuarZiaitss h £, HEZEEPHESAERKY
LR G S B RN KR 2R EA
KPS, AR S PP HiiE .
FEE A PO R K AL & R
P2t TR = B =l =T NN /| AR . [T
Pl A 20T Br o QT DL 2 e 398 4 G 19 ik 3o I
R L A /b, e 30 0 ) S R 8 1 st 4% 3 40 R
T 4 N gl 2 LN R B R A RE SR A
sy, SRS BEEILR, §
B oy Fhric i B & R R TR B S A B E L R
PR

HERAFEFTIE —1EE,

S #k
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Hi AR AL, 2008.
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ScHsc70 gene SNP markers screening and correlation analysis for high tempera-
ture resistance of Sinonovacula constricta new variety “Shenzhe NO. 1”

XUE Baobao, MENG Delong, REN Hongyu, SHEN Benlong,
NIU Donghong, Ll Jiale’, SHEN Heding "

(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Collaborative
Innovation for Aquatic Animal Genetics and Breeding, Shanghai Ocean University, Shanghai 201306, China)

Abstract: To obtain single nucleotide polymorphism (SNP) markers of heat shock protein 70 (ScHsc70) gene
related to heat tolerance traits in Sinonovacula constricta, the full-length sequence of ScHsc70 gene was cloned by
direct sequencing. The results showed that the ScHsc 70 gene was 4 048 bp, including 6 introns and 7 exons, and
the coding region was 1 950 bp. The high temperature resistance group and control group from a new variety of
razor clam were established, and six potential SNPs Rs1 (g.588 C > T), Rs2 (g.840 C>T), Rs3 (g.885 T > A), Rs4
(g.1233 A > G), Rs5 (g.1467 T > G), Rs6 (g.1482 T > C) were screened from the exon region of ScHSc70 gene
by PCR product direct sequencing. SNPs genotyping was performed on the high temperature tolerant
population and the control population of the new variety “Shenzhe No.1” by Sanger sequencing. The
results of genetic diversity analysis showed that the polymorphism information content (PIC) of the two
populations was between 0.111 2 and 0.371 8, and the average polymorphism information content of the control
population was 0.267 0, which is higher than that of the high temperature resistant populations (0.236 5).
Association analysis results showed that the genotype frequency and allele frequency of Rs1, Rs3 and Rs4 were
significantly different between control group and high temperature tolerant group. Haploid linkage disequilibrium
analysis showed that SNPs markers of ScHsc70 gene could form 2 haploid blocks and 7 haplotypes, among which
CCT haplotypes were significantly correlated with high temperature tolerance traits. It was found that Rs2 and Rs3
were in a linkage state (#* = 0.86, LOD = 25.56, Dx = 1.0), and could be used as SNP markers for the Genetic
breeding of S. constricta for high temperature tolerance. In summary, Rs1, Rs3, Rs4 and haplotype CCT can be
used as candidate auxiliary molecular markers for high temperature tolerance breeding of razor clam, which lays a
theoretical foundation for the subsequent functional verification of resistance-related SNPs.

Key words: Sinonovacula constricta; HSP70 gene; single nucleotide polymorphism; high temperature resistance;
linkage disequilibrium
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