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Fig. 1 The effects of formulated feed on the body
weight, total length and body height of largemouth bass
between breeding groups and non-breeding group
The numbers of 1-3 indicate non-breeding group, 4-6 and 7-9
mean parallel two breeding groups. The different superscript
lowercase letters within a panel indicate significant difference

(P<:0.05) and the different superscript capital letters show highly signi-
ficant difference (P<<0.01)
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Tab.1 Correlation analysis between SNPs and growth traits

SNPID AR #HH R /g 2K /em A /cm
) genotype number body weight total length body height

cC 26 1.172 0£0.443 0 4366 7£0.570 1 1.032 0£0.195 0
Unigene022436 CT 70 1.223 0+0.438 0 4458 2+0.521 6 1.087 0+0.193 0
C297T

TT 33 1.335 0£0.412 0 4572 4£0.512 1 1.107 0+0.174 0

cC 9 1.278 6+0.251 8 4.494 3+0.322 3 1.135 70,149 2%
Unigene031044 CG 31 1.123 5:0.473 6* 4335 4£0.587 1° 0.980 0+0.178 0™
C1332G

GG 89 1.290 1+0.412 9° 4.530 8+0.498 8 1.115 5£0.179 4™

AA 30 1.217 6£0.458 1 4395 80,554 6 1.070 5£0.208 5
Unigene049173

. +0).. . +0. . +().

Alaaae AG 62 1.299 7+0.422 1 4.557 2£0.504 8 1.111 240185 2

GG 37 1.196 2+0.395 0 4.430 0£0.493 2 1.064 8+0.162 2

AA 15 1.403 3£0.387 5 4,640 0£0.368 8 1.142 920,139 7
Unigene033128 AG 58 1.326 1£0.437 3 4.582 3+0.545 1 1.108 7+0.193 6
A1995G

GG 56 1.227 0+0.388 3 4462 2£0.455 9 1.089 70.168 3

AA 14 1.529 2+0.202 3° 4.872 2£0.255 1° 1.250 0:£0.040 8
Unigene085384 AG 36 1.298 240.350 7 4.530 8£0.413 5° 1.102 0£0.155 1™
A741G

GG 79 1.259 6+0.451 1° 4.496 8+0.533 2° 1.088 1£0.191 9°

AA 51 1.307 9+0.388 3* 4.585 4+0.468 4° 1.108 3+0.192 9°
Unigene022319 AG 56 1316 6+0.411 1° 4.553 120,467 2° 1.128 320.149 7*
A284G

GG 2 1.047 1£0.396 1° 4.240 0£0.533 3° 0.996 4+0.171 5°

cC 35 1.282 4+0.444 7 4514 0£0.500 5 1.102 240.193 9
Unigene059323

. 0. . +0.. . +0.

AC04G CG 61 1.314 6+0.357 1 4.555 7£0.446 5 1.110 5+0.166 7

GG 33 1.202 8+0.483 3 4.450 020.555 7 1.078 1+0.184 4

T EAR P EIE R 2 5 R (R 3 2 M0k, LSD),

HEHRRERFLFEP<0.05), FEAKEAHREEFKEEP<0.01)

F bR 5 R R S B R 2 2 (R B 2 ) 72 S A (B 3 (P>0.05), AR/

Notes: the superscript letters indicates the significant of the difference analysis (Least significant difference, LSD) Within a column, the same superscript
letters indicate no significant difference (P>0.05); the different superscript lowercase letters within a column indicate significant difference (P<0.05) and

the different superscript capital letters show highly significant difference (P<<0.01)

7£ Unigene0223 1914 A284G 1 ., AGH L
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i 1 NCBIFE £k [ BLASTHIORFfinder 3 #7 ,
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A741GHIUnigene022319(1 A284GiX 34~ 4. 1
B 35 5 78 I A oA o i 1) BRI Y A (R 2). A
2 5 M DU 3 [) S 5€ A8 (%) SNPs T BE 52 i mRNA

149 B U1 AT 52 e 2 1 5T DD RE™ . %) Ungenedft 47
BLASTF 41 L XF 45 5 & W], Unigene003 10443
B = LR 7 51 5 2R W) i (Lates calcarifer). %4
HE 45 42 6 (Stegastes partitus) . 25 J) il S 8 65
(Acanthochromis polyacanthus)Fl U1 [ % 3k ff1 (Lab-
rus bergylta) %) — 5 17BM Z U 12B& LR T 51
(Hydroxysteroid 17-beta dehydrogenase 12-B,
HSD17B12B) R EPE S FE90% L) - (Kl2-2), %H S5
W K Atk B 17 PR 1) EE Ak S 0 AH G 5 Unigene085384
W ) 20 L R T 51 5 TR B HE B R 0 L e A

(Seriola dumerili). VU [GRE Sk f0 TS W) iy (1) 1k JEE
g A5 18 It 1 4 2 0% % 51 1(Acyl-CoA synthetase
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Tab. 2 Significant difference analysis of the growth traits corresponding to the SNP genotypes

Pl
HE[RI Y P value
SNP-ID genotype /g 4K/em AR /em
body weight total length body height
CC-CT 0.646 0.507 0.309
Unigene022436 CT-TT 0.344 0.499 0.685
C297T
TT-CC 0.261 0.250 0.238
CC-CG 0.235 0.278 0.060
Unigene031044
CG-GG .032 .034 .
C1332G 0.03 0.03 0.005
GG-CC 0.947 0.870 0.785
AA-AG 0.370 0.183 0.413
Unigene049173
A1334G AG-GG 0.230 0.245 0.319
GG-AA 0.840 0.825 0.919
AA-AG 0.816 0.976 0.656
Unigene053128
AG-GG 0.248 0.285 0.645
A1995G
GG-AA 0.399 0.590 0.494
AA-AG 0.070 0.048 0.064
Unigene085384
ATALG AG-GG 0.629 0.732 0.754
GG-AA 0.027 0.021 0.030
AA-AG 0.603 0.963 0.626
Unigene022319
A284G AG-GG 0.039 0.049 0.020
GG-AA 0.100 0.061 0.055
CC-CG 0.957 0.883 0.868
Unigene059323
C604G CG-GG 0.313 0.444 0.567
GG-CC 0.387 0.567 0.701

e BAREME R R2PIEE R B 2 (8] B B (P<<0.05) 8K 2.2 22 F(P=<<0.01), HARBE R R P Fh R A 2 8] 22 7 A 35 (P>0.05)
Notes: numbers in bold means significant difference (P<0.05) or highly significant difference (P<<0.01) between the two genotypes, and numbers
without bold means no significant difference (P>0.05)
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MSSSGEAVFRAVQTPLLCLGALTAAWLSVCSVCRLLSGIRVWVLGNGRLVSPTRLGQWAVVTGATDGIGKAYAEELARRGF
MASGGEALFRAVETPLLCLGALTAAWLSVCSVCRLLSGIRVWVLGNGRLVSPAKLGKWAVVTGATDGIGKAYAEELARRGF
MSSSGEAVFRAVETPLFWLGALTAAWLSVCSVYRLLSGIKVWVLGNGRLVSPTKLGKWAVVTGATDGIGKAYAEELARRGF
MSSSAEAVLRAVETPLFCLGALTAAWLSVCFVWRLLCGFRVWVLGNGRLVSPTTLGKWAVVTGATDGIGKAYAEELARRGF

(2)

- dekeck L ok
MQAQEVLRQLRI PELDBVRQY\'RGLPT\AL‘-‘EGMG AFAAITTYWF, *\SRPI{AI.KPPCDLRQQSVEIPGGERARRS\T\'D\'DIWTHY‘:
MQAQEVLRQLRIPELDDVRQYVRGLPTNALMGMGAFAATITTYWFATRPRALKPPCDLGLQSVEIPGGERARRSVLNDSDKHMTHFY
MQAQEVLRQLRIPELDDVRQYVRGFPTNALMGMGAFAATTTYWFATRPKALKPPCDLGMQSVEIPGGERARRSVLNDSDEYMTHFY
MQTQEVLRQLRMPELDDLRQYIRSLPTNALMGMGALAATTTYWFATQPKALKPPCDLEMQSVEMPGGERARRSALNDSHELMTHFY
MQAQEVLRQLRIPELDGLRQYLRDLPTNALMGMGAFAATTTYWFATRPKALPPPCDLGLQSVETAGGERARRSVLNVGDELMTHYY

(b)

F- e Cdelelokek | dokelielokokok | - dokak, dekdok | ek | selelokok - selololalolobkokaol [k | ok sk sk | sekaeieielelelelelelololololok
MLSSFVAKRLVTGLCQAAWRPAAAGLVSSRGYRGDAPDDTRGDLIEIPLPPWEEKPGEPTDIKRRRLVYESRKRGMLENCILLS
MWSSIVAKRLVTGLCQAAWRPAATGLVSSRGYRGDAPDDTRVDLIEIPLPPWEEKPDEPIDIKKRRELLYESRKRGMLENCILLS
MLCSALAKRLVTGVCQAAWRPAVTGLVSSRGYKGDAPDDTRGDLIEIPLPPWEQKLDEPTDIKRRRLLYESRERGMLENCILLS
MLSSVVAKRLVTGVCQAAWRPAVTGLVSSRGYRGDAPDDTRGDLIEIPLPPWEEKADEPTDIKRRRLLYESRKRGMLENCILLS
MLSSVIAKRLVAGVCQAAWRPAVMGLVPSRGYRGDTPDDTRGDLIEIPLPPWEEKPDEPTDIKRRRLLYESRKRGMLENCILLS
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Fig.2 Multiple alignment of partial predicted amino acid sequences from the unigenes with the SNPs

(a)multiple alignment of partial predicted amino acid sequences of unigene0031044 and HSD17B12B from four teleosts; (b)multiple alignment of partial

predicted amino acid sequences of unigene085384 and ACSL1 from four teleosts; (c)multiple alignment of partial predicted amino acid sequences of uni-

gene022319 and SDHAF2 from four teleosts; identical amino acid residues in all sequences are marked with star
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AL A [) ke DR A A 22 [ £ B TR 3R k0K P 22 5
T 3 18T AN [R) A 4A Z 18] % T RE A ) R Y 3
NLBE T 22 5
Unigene085384 1 A-741G/i 15 T 75 1 A )¢
B 28 bE R T50IN A  HE Ji TE fl E A G R 1A
(Acyl-CoA synthetase long-chain family member 1,
acsll), LK BENGNT IR . WA (CoA)F
ATPYE R, AL S B HE iR e A i AR ,
o VR 07 R ) TR A B L, P T A A AL A
gHFERACIEH ', N (Homo sapiens)i acsl13& K
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0 E

I SNPs 5 25 I I BE K7 . BEBRAG . Il IR 3l Jik
ok B A Ak A7 AE AR G HENTY, FERE (Sus scrofa)acsl]
JEIH RS N FL X A 4SNP A5, T DU N IX 4
WA RPRE, HS5AE RN
FRRE T S IR A AR OGRS S AR, SCiG
(Meretrix meretrix) acsl15& [H /) 54~ SNP{ i 5 3C
W ) A AR A T acesI T BRI 2R bl
C AW HGE , 75D i (Danio rerio)" FlH
i (Ctenopharyngodon idella) P #} K& B4 24~ acsl1 7]
IR acslaflacsilb, H A 7E I 5 2
3%, 6%HMI9%S 4 4 5% A AL, acsi1HE A
mRNATE 0K P 1) 38 17K i 35 B ExT
0K acsI1 5 H [ SNPHF SR i 5070, A5 v e B
acsI13: R H Y SNPs 55 R 1 2B 6 1 92 PR 2L A
ARG, I 32 SNPA s i gk %of 4] N T FE 5 1]
AR R 65 0% B D5 A HE AT I, AT S5 3
)k eRa RN IR AU ]S

Unigene0223 194 A284 G p5, i 76 5 [H - 41
25 L0 X 00N Sy B T ot S 2 2 R 2.8 I (Sac-
cinate dehydrogenase complex assembly factor 2,
sdhaf2), B%IAML I & EF (succinate dehydrogenase,
R ARSDH)E A S 5 = R IG I 1Y Qi i, 2%
AR S TR Az —. BRI
J S 2 2 PR 26 - SDH I 2H 28 A A e 1 e 3]
FERBEBEMME . sdhaf2 3k H (1 SNP 5 5 44 1 &l
P2 255 IR 2 3 B AR DG (B E R
i e sdhaf2 5 A T SNPRY W 58 B AT i A WL HE ,
KRS K ILT sdhaf25: (1) SNPA s, S5 9T A
TRE A RL O R s 4 £ ) AR K B 1A
KNE, D Z SNPA 5 1T BE 1 X sdhaf2 3k [H 5%
bR iR R DR R 5k Y R A AT S5 X SDHE & 1
SRR YT, DT R e = R R A B 1 B AL
R, M RE M 00 DR ) g

AR, 34-SNPA & 5 &M e A
BN TG DR Ay o iy A R BE AR G, W DUAE
R E R g B N TE A R RE R R R A
KA KB 7, T RO B8 0 558
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Development of SNPs related to bait domestication based on
largemouth bass (Micropterus salmoides) transcriptome and
association analysis with growth traits

MA Dongmei ©, QUAN Yingchun, FAN Jiajia, HU Jie, BAIJunjie’, LIU Hao
(Key Laboratory of Tropical and Subtropical Fish Breeding and Cultivation, Pearl River Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510380, China)

Abstract: Micropterus salmoides is a species of carnivorous teleost. Annually, a large amount of forage fish were
used as food for M. salmoides. The residual forage fish not only increase the culture costs, but also pollute environ-
ment seriously. In order to protect the environment and cut down culture costs, it is necessary to breed the strain
which can digest and absorb formulated feed efficiently to reduce the utilization of forage fish. In this study, for
promoting selective breeding of the M. salmoides strain suitable for formulated feeds, bait domestication was car-
ried out in juvenile M. salmoides of breeding group and non-breeding guoup. On the 14th day and the 16th day
after bait domestication, the growth traits including body weight, total length and body height were measured. At
the same time, seven candidate Unigenes related to energy metabolism with SNPs were selected from the transcrip-
tome of M. salmoides. The SNP sites were genotyped by using of SNaPshot in a bulked segregate analysis (BSA)
population with 129 minimax individuals, and the association analysis between genotypes and growth traits were
detected. After analysis by using of SPSS 19.0 software, the results showed that, among the seven SNP sites,
C1332G in Unigene031044, A741G in Unigene085384, A284G in Unigene022319, were significantly associated
with body weight, full length and body height. By BLAST analysis, Unigene031044, Unigene085384 and Uni-
gene022319 were predicted as hydroxysteroid 17-beta dehydrogenase 12-B (hsd17b12b), Acyl-CoA synthetase
long-chain family member 1 (acsl1) and Succinate dehydrogenase complex assembly factor 2 (sdhaf2). The results
indicated that the SNP sites in above three genes probably play the roles of regulating lipid metabolism and three
carboxylic acid cycle, and help M. salmoides to improve the capacity to digest, absorb and utilize formulated feed.
The current three SNPs can be used as candidate markers for breeding M. salmoides suitable for formulated feeds.
Key words: Micropterus salmoides; single nucleotide polymorphisms (SNPs); RNA sequencing (RNA-Seq); for-
mulated feed; bait domestication; growth trait
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