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Tab. 1 The information of death time of 20-tails thermal-tole-
rance (R) and 20-tails thermal-sensitive (S) large yellow croaker

Gy 33°CEZ?5/§H3L]‘EH Gie 33°Cf§ﬁiﬁjﬂ‘”ﬂ
Number Elapsed time Number Elapsed time
after 33°C after 33°C
S1 0 R1 199h 15min
S2 1h 20min R2 199h 30min
S3 1h 58min R3 199h 45min
S4 2h 35min R4 200h 5min
S5 3h Imin RS 200h 9min
S6 3h 12min R6 200h 26min
S7 3h 13min R7 200h 52min
S8 3h 14min R8 201h 42min
S9 3h 55min R9 201h 49min
S10 4h R10 201h 53min
S11 4h 35min RI11 202h 5min
S12 4h 45min RI12 202h 12min
S13 25h 50min R13 202h 25min
S14 32h 10min R14 202h 45min
S15 32h 22min RI15 202h 56min
S16 32h 40min R16 203h 35min
S17 33h 10min R17 204h 5min
S18 36h RI18 204h 16min
S19 36h 40min RI19 204h 20min
S20 49h 35min R20 204h 32min
7T
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Fig. 3 Manhttan plot of GWAS of thermal tolerance in large yellow croaker
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valueffJ B 1e-3, FRAFEE S SNPAL 3 o il (5L A,
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Tab.2 SNPs significantly associated with thermal tolerance trait
S(f;jﬁ“‘ild {i & Position (bp) PP value Jé Bl 2 A Surrounding gene IV E R Function annotation

scf2 839614 1.02E-8 Hypothetical protein EH28 10329 e s A

scf2 1432837 1.25E-8 Trafficking kinesin-binding protein 1 2 5% AR B E B 432 i 1 1 4%

scf2 1643308 6.40E-9 Zinc finger protein 292 BERE

scf2 3088908 9.44E-9 Coiled-coil domain-containing protein 96 gl R @2 N E (S IR e P ok R P R

scf2 3130802 9.44E-9 Deleted in malignant brain tumors 1 protein — R EA

scf2 3207868 9.44E-9 NF-kappa-B-repressing factor Z 5o

scf2 3258294 9.44E-9 KR, ¥

scf2 3266727 457E-9 Multiple eg;‘if;ﬁzlpgrro‘;g;hgfacmr'like LKA TR R

scf2 3331592 1.45E-9 Gamma-crystallin M2 y-m R M2

scf2 3443140 9.44E-9 Ryanodine receptor 2 Igﬁ&g%@é%é% é%ﬁgf FERit (7

e — R ILEh A B A AN A 2 T 4,
scf223 463406 8.55E-9 Spectrin beta chain, brain 3 FEREAN MRS LB B, Y 4R IR,
- L BRI
I I oo oieyion SO/t -t vl R
scf257 8308 1.34E-10 GTPase IMAP family member 8 TERE ARG RBPUHTAER . BOgUR G
scf466 99149 2.69E-11 Suppressor of tumorigenicity 14 protein % At 2 F A D R T
scf466 132344 2.11E-8 KRR 7
scf466 354360 2.27E-10 NHL repeat-containing protein 2 P R IE R N RS
scf466 357793 1.41E-13 hypothetical protein EH28 01175 e HH
scfd66 358008 1.59E-9 hypothetical protein EH28 01175 BeEA
scf466 417746 1.13E-8 Nebulin-related-anchoring protein FEWLE) B A A € B
scf466 418698 2.27E-10 Nebulin-related-anchoring protein FEWLEH AR S 8 B
scf466 451775 2.21E-8 Dynamin-binding protein XHEA
scf716 33634 3 29E_14 Serine/thtrggéllgli—l[i)lz(étzin kinase &’ﬁ@%@ %ﬁﬁ% IJ% %{%ﬁ%{ig é&%ﬁ ZH %
scf716 78112 2.11E-8 KK, ¥
‘ A . S 1 A

sf716 30028 9 44F-9 Low affinig nc;a;gg: ;mmo acid FH &1 Ri@é%ﬁﬁ% E%%;‘ggl:ﬁg iﬁﬁﬂ]ﬁ PE i,
scf716 89206 1.92E-8 Rho-related GTP-binding protein RhoN L5 22 SO AR E D RE AT O
scf716 90152 9.44E-9 Rho-related GTP-binding protein RhoN 512 TR IR D) REAR 56
scf716 140280 4.11E-10 Splicing factor 3B subunit 3 BT
scf716 140448 3.06E-11 Centrosomal protein LR R E
scf716 179863 117E-10 D‘5:)1:;%;“;jgiﬁzzléigigfﬁlﬁse B EAE RN
scf716 180588 3.10E-12 D‘jg::faff:‘;jggzzglggigfg‘?‘i‘se i B 30 2 1
scf716 199932 3.49E-10 D‘jﬁ‘;“f:‘;gggzﬂglggigfg‘?‘i‘se B ENSIRE N
scf716 206908 1.61E-8 Synaptonemal complex protein SC65 BT ahER
scf716 240491 9.44E-9 ATP-citrate synthase ATPF R & )
scf716 276714 9.44E-9 Nucleoporin Nup37 ZALEA
scf716 276720 9.44E-9 Nucleoporin Nup37 “ALEA
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GENOME-WIDE ASSOCIATION STUDY OF THERMAL TOLERANCE IN
LARGE YELLOW CROAKER LARIMICHTHYS CROCEA BASED
ON SLAF-SEQ TECHNOLOGY

CHEN Xiao-Ming, LI Jia-Kai, WANG Zhi-Yong, CAI Ming-Yi, HAN Fang and LIU Xian-De

(Key Laboratory of Mariculture for the East China Sea, Ministry of Agriculture; Fisheries College, Jimei University, Xiamen
361021, China)

Abstract: Twenty thermal-tolerant and twenty thermal-sensitive individuals of Larimichthys crocea were sequenced
using specific-locus amplified fragment (SLAF-seq) technology based on Illumina HiSeqTM2SOO platform. 419211 SN-
Ps were identified with an average read depth of 10.26x for each sample. Thirty-eight SNPs (P<2.39E-08) signifi-
cantly related with thermal tolerance trait were identified according to association analysis. The SNP locations in large
yellow croaker genome were identified using BLAST program, and functional genes around SNP were annotated.
Twenty-six genes with known functions were discovered around 38 SNPs, which mainly regulate cell transcription,
metabolism and immunity. These results provide basic information to analyze thermal-tolerant molecular mechanism
and develop thermal-tolerant lines of Larimichthys crocea in the future.

Key words: Larimichthys crocea; High temperature; SLAF-seq; SNP marker; GWAS
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