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TAE, BE B EA R 32 00 FEE 6T
RENE A R0 IR R 22 B 1) FR 8 A | 48 1 77 G )
I, SRzl ke

N Sk fa A K b TR SRS, I
AR AR W AT A, 18 AR 1 DR A 23
FAUARIRIAME, REEOE— PRI s, MRS
A, B R ST N SR A, ST
AR A R A B bR o (HARXT T H A 5 T
SRR UL, T R ARDIH AR R R 2 AT £E 7E
RET 2% 77 o ME A = A R, S hRic i Bl E
e B 5 MR B8 A DG 2 e ik B AR
PRSI A o7 6 DR sl B R R A AR EA T B R B B
Fl, SAESHEE TN, S Fhnic il B
BHAGERK. R ZAEZm . BHEREK .
TR R AER M = S5 R i, XA 5 DN £ A PR AR
pur= B QU ENEN )

KT A 32 R AH O 3 FFn i ST 7R
BEHPCAHBKZLHAIE, Sherman 557 5 3| 52 M X
4= (Bos taurus) EHYIHEIE Y 6 1> SNP Aril, EA]
ST S gtk L, XTRBIRON LR G TTERR
ik 3| 6.9%. Dragos-Wendrich %5 ® F] H ¥ % (Sus
scrofa) 18 ‘S Ytk 1) 5 43 FAnic R % 1k
BRI TR TRE 2008 AT 4R 3 5 LB % 4 4
M REFHE A o TR SR RS B K 2
P 5 A W6 2 % (PCR-RFLP) AR X 538 2k K
WE (cGH) HE[H 5 XL 4 W& FHITLZE
R, RN 2 A5 DR AR B B A OGP Y
SNP 17 5 o fH H A ¢ T DR AL 21 7 i
O 9% R 48 /0, Zimmerinan 45 1% i 1% ) 3 4>
QTL 7 s 55 i S ] pek Ak 230 W 2 AH OG . 2R A
3 6 1~ SSR #ric 5l (Cyprinus carpio) T ¥l %

(a) photo of cage culture system, (b) photo of aquaculture cage unit.
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FEARHRASC, HAPIAFRIC 5 TR AL 3R ARG
PRI F Ko 50T REE WP RL G AL AR AH DG 1Y
G FARCHFIEAE E N SME R DA

TEMRZMER 7 Fhrict, LA (SSR) #r
ICTER R ) Iz WAL A, oA LR ki |
ZMEE . RUE MR MERAE R B SEOLAT, EH
I3z N T F 8F (Paralichthys olivaceus)™ . 1 £(
7R 5 il (Takifugu obscurus)™ . K & @ U517 {5k
(Hypophthalmichthys molitrix)"" . K& i (Larimich-
thys crocea)"””" 55 Z Tt 251 4 F A5 i 4 B & Fh
TAE . ARWFFER TR bR 5 5B B o0 bt
% (bulked segregant analysis, BSA) #H%5 & A9 7 2,
i 18 5 L AL AR SC B T B AR, LA R
Z2 0 fe T A A 3t P T B il

1 MRS TA

1.1 SEIEHR

SR AR F AR A T & X R IE K A BRI
BE AL Pk 2E 300 K & T . W 1 4F g 4
[(11.2+0.5) cm, 1KTE (22.34+2.25) g], JHCA 4RI
300 M MFFRIE ARG (K 1), AT FRAE . %R
ARG CREF RN LRI, L RI% R —Fh ]
T RIS 72 2 G A A DR e Al R ) 2 8 T Oy
%, LR IFRARTE SR 2 L, KR (20.0£0.5) °C,
EhE 30, VAR>S 6.0 mg/L, LR R ERAE AR
TR 3 T S50 B A DA BRI

1.2 LIt

HIREHA, WP I C R R A R
GEAPIRIRE), TUHITAGBREDL AR, 2651

(b)
El1 KESFMEAREURNENETERG
(2) FUARFRALR U, (b) FR TS S TC I

Fig.1 A cage culture system for determination of individual feed conversion ratio of S. maximus
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A H BRI IR AR T Y 1% (13 kL, Rk
16.85 mg), ZJa%f 2 M 16, fEM
) H BRI B — 3, SCHRRRLL 60 d, SEER I
M)A F: 7K IR (20.0£0.5) °C, EhJF 30, A A>6.0
mg/L. SLILERJGEE 24 h, WHEFFREIFIC A
AT GO HEREKE), RS R
BHEAL R

TRHE LR (FCR, %)=(& A M 4] 4h R )/
BRI ) o1 B EL < 100%

WRELTHR , IR A B E T Ik
F1 REEFH 40 MU ENLAKSIMFTY

Tab.1 Primer sequences of 40 microsatellite loci in S. maximus

P55 R —80 °C vKAE 45 FH o e BUIA) AL fb e i
EIIY 30 BAE AR AR (H 4), kLR &
R Ey 30 AR AIREALRA (L 4), lid ¢ Kk
TEMA Z BB AAfE 22 5 B, P<0.05 h2E5R 0
¥, P<0.01 AEFWEE,

1.3 WMIESI¥iEit

AR 2 B o 1L R PR 22, 3% 40 DML
ALK, ARG LR Rt g 1Y, AT
AW TR (L) B A PR R 5 (3 1)

(A= I H(5—3") SR 1IN & 8- € BRI SEPC GenBank# 3% %5
locus primer sequence (5'—3") repeat motif and no. of repeats T, GenBank accession no.

SmaC02 F:TGTCTCTCGTCAGTGGCAGT (AT)10 56 DQ659648
R:AAACTGCAGCCTCCAAGATG

SmaC06 F: GACCCAACGAGCACTGTT (GGAT)3...(GGAT)6 57 DQ454088
R: GGGCCAACATCATTATGG

SmaC09 F: CGACCCGCCCACTACAGGAT (TC)I3TA(TC)2 57 DQ659638
R: AGCGACAGCAACGCACCAAG

SmaCl10 F: GGTGGCTGGGTAAATCTGTT (TGA)8 60 DQ659659
R: CTTCCCTCCGTCTACGCTCC

SmaC12 F: CTGCAAGCCTTGATACCACT (TA)22 58 DQ659675
R: TTCCGCTGCCTTTATGTGAG

B11-112/6/3 F: GTTGTTACTGCTGATCTAGC (CA)12CG(CA)6(CG)CA3 55 AF182080
R: ATGTTCCATCTCATTCCTGC

5/4CA20 F: GACGGAAGCTCGGAGATTC (CA)20A(AC)2 63 AF182096
R: GATTGGTGACCTTGGCAAC

YSKr41 F: CCTCTCATTGGAAGACGG (CH19 53.8 GQI121176
R: TGCCTGTCAGTGGAAGTAG

YSKr43 F: TATGCCCTGGTTACGCTTC (CA)11 53.8 GQI121177
R: TCTGGTGATGTCTTCTGGAG

YSKr44 F: CTGGGATGATAGGAAGTGG (CT)STT(CT)S...(CT)10 56.2 GQI21178
R: GAAGACAGAAGGGATGAAGG

YSKr45 F:CGTAACTCTCTGTATCTGCTTTC (TC)10...(CT)12 T(TC)6 56.2 GQI21179
R:TCCACCAACTATTTAGGATGCTC

YSKr46 F: TTCCCACTCTTCCTTGC (TC)25 53.8 GQI21180
R: GAAAGATGAAGTGCGTGC

YSKr50 F:GTAGGGAGCAGAAAGGATGAGG (AC) 12 56.2 GQI21181
R: GGTCCAAACAAATGCGAGG

YSKr51 F: GAACGACCGACGGAAACTG (GA)7 T(AT) 12 56.2 GQI21182
R: TTCTAAACACCACCGACCCT

YSKr54 F: GAACGAAGGGATGTAAGG (TC) 20 56.2 GQ121183
R: ACTCAGCAACAGGGTCAC

YSKr90 F: TGGTCTTCTCAACAGTC (GT)I6TT(TG)SCA(TG)4 53.4 GQI121204
R: AAGTCTCAGCCATTTCTC

YSKr91 F: CTATCGCCGCCGTATTG (AC)SAT(AC)28 534 GQ121205
R: TGATTGACAGGGTTTGA

YSKr92 F: CCACGCTGTGTATTTCCTCAT (GTGO)10 58.7 GQI121206
R: GGTCAACATTCAAACCCAACT

YSKr93 F: GAAGAGGCGACAAAGGC (AC)14 61.1 GQI121207
R: ACGGCAGAATCATCAGGT

YSKr94 F: CGCCGCACATTCATTCAC (GCAC)11(AC)3G(CA)8 53.4 GQI121208
R: GGCTTGGCTGTCTCATAGTC

YSKr146 F: GTTTGTAATGAGACTTTGC (AC)21 58.7 GQI121241
R: GTCACCCTGAGAGGAGAT

YSKr147 F: CAGAACAAGGGACTGAGGAT (CA)13 50.8 GQI121242
R: TGTGTGTCACCGACCAAC

YSKr148 F: GTACAAGTACACAACAGCAGT (TG)14 56.1 GQI121243
R: ACCATTGAAGACAGAAGTGT

R E K7 2: 2 E /) sponsored by China Society of Fisheries
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SR
L S AI(S'—3) SRR L BAHEEPC  GenBankB 5
locus primer sequence (5'—3") repeat motif and no. of repeats T, GenBank accession no.
YSKrl54 F: ACAATGTGCCTGAGTGCT (AGAC)12GGAC(AGAC)2 449 GQ121244
R: TGTGCTGACAATGGTGA
YSKrl73 F: CTGGATTTGCCACGTCAGTAC (AAG)7 60.1 GQ132060
R: TCTCGCTAACGCTTCACCTC
YSKrl76 F: GCTTTGGAGGCAGTGGCA (AC)15 61.1 GQ132061
R: GAGAGCAGACATGGGAGACG
YSKrl178 F: TGTACCATAACAACGTCTGC (GT)4GC (GT)6 53.4 GQ132062
R: GAAAGTGCTGGGAAATCA
YSKr234 F: TGAAAGGCAGGGAGAT (TG)12 56.1 GQ132089
R: GCACGCTTGACAACCAC
YSKr235 F: TGGTGGATAGAGAACAGTGCT (CTH19 61.1 GQ132090
R: AACAATGCTGTGCCAGTAGA
YSKr236 F: GCTCTTCGGTCAAACACT (CA)13 56.1 GQ132091
R: GTAATCTTCCTTCTCCAG
YSKr241 F: GTCTCAGCGGGAAACAAATC (CA)11 61.1 GQ132092
R: ATGTGTAGCCCCAGGTGACTC
YSKr242 F: TTACACCCGCAGAGACGC (AC)20 53.4 GQ132093
R: TCAGGCTGTGATGTGGTC
YSKr256 F: CGTGAACCCTGAGAAATGGC (TG)30 58.7 GQ132101
R: ACAAACTCGGCAGAGAAACA
YSKr258 F: AAATGCGTTGTATAGTG (GT)15 50.8 GQ132102
R: TTAGGAAAAGACCCAGAG
YSKr259 F: TCTTGCTCGTCTTCATCAC (GT)6 T(TG)17 56.1 GQ132103
R: GCACCCATCTAACATCCA
YSKr261 F: TTCCCAGATACTGTCACG (AC)21 56.1 GQ132104
R: TTCGGGCAGGATAATACT
YSKr262 F: TTGTTCTGGAGTTTTTGTGC (CCAA)7...(AATC)5...(CCAA)5 58.7 GQ132105
R: ATTTTATGCCTGTTGGTGTG
YSKr264 F: GAATGGTGTTTGGCAATGAC (GCAC)I1ACGC(AC)10 53.4 GQ132106
R: TTGAGGGGACCGTGGAG
YSKr265 F: CACTTCTCAGCCAGACCTCACT (AC)6GC(AC)3(ACGC)17(AC)56 56.1 GQ132107
R: TGTTCACAGCCCCTTCCAG
YSKr266 F: CCCCATCCTTCCATTTAGT (AACC)Y7 46.6 GQ132108

R: TGGTTTGTTGATCGGCTG

e 18T T RIS, 1E SO TR E R AL

Notes: Letters in brackets represent the type of base, and the numbers outside brackets represent the number of repeats.

1.4 E[F %A DNA HY42ELAI4E

il FRARAE AL BN (dbat) A BRA R 3 )
ZH 215 [ 2H DNA 42 HU ) & 4 JBOK 22 8 H 28 1
L 414% 30 B 2 & DNA, fifi | Nanodrop 2000 il
7E DNA WK, R 1% Bi B8 0 B e H oKk 0 2
DNA [T S Se 8Pk, kel 5 4% J5 K DNA {47
T-80 °CH&HI-

1.5 DESBEOE BSA) RS EARERE M
#J PCR ¥/ 1

A3 358 B H AL IR RS A g5 i 1) 15 S REAR
5 LR REBARI) 15 DMEEA, BAREAR
HU 5 uL DNA ¥R A AR R ) H A0 Loy, 58]
40 XF i T3 51943 5 %P1 DNA {7 PCR §™
W, PCRJMWMAZ: 1 uL DNA W, 1 uL i
519, 1uL Fi#E5149, 10 uL 2xTag PCR Mix, 7
uL KWK . PCR Y HG S N 454 94 °CHlAR
P 10 min; 94 °C 784 5's, AN 514 52BriE k

https://www.china-fishery.cn

MREERN 308, 72°C B 30s, 35 MEFF; 72 °C
FEAH 10 min, 7EH 31 20 uL P2 IA S pL 6%
LoadingBuffer, 95 °C 5 min, 37.BJyKiA 10 min,
1.6 PCR =440

PCR =W AT 8% MR A5 14 5 A I Mok i 3¢ fse
FLUK (30% PIAMERE IR 133.3 mL, JR%210.2 g,
10xTBE 50 mL, JZEME/KE % 2 500 mL), A
4L, [HE 100V, ik 6h, HIKESHRE, R
FHER YL (4 g WSMRAR , 2 000 mL ZE487K) X RN
175 W B (PAGE) AT #E R 44 8 10 min, FHXZE
KMYE 1 min, WA RE, HEZR G0 g &R
b4l . 4 mL HIE . 2 000 mL 7248 7K) #4740 K 12
%, IR E A, S RE R IR R
ZEAK YL 1 min, SRJESTEDE FOE R FTA 0, {3
TEHPKEEF ., E b 2 A~ JE A b DNA B PCR
PHaES, 1A 2 AN RELE 2 Aty
225 ST FE R R B A B T AT
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i F STR WP 19 7 3, H47 A 2OhRic iy
PCR =ik A KELH AT, 43#1 STR 437
R, WD AR R N, HE— 2 U0 IR N M
EERCHIK I ZE SR, $ S T MERR 1 .

BT 22 K400 B PCR 2 ie il i, 56
UE 25 57 4501l BOR A5 2 AR B i B SF 51

17 ERFZTON

BN iR 2 SREFE 2 4> DNA 38 i 2%
SHEENT R R BERY I R A5, T IR“BSA /it
K HE K LAY PCR 3738 FI<“PCR 72 4 460 v 4
F M PCRY Y . PCRZYHLIK . 950t PCR =Y
STR M /¥, X} H4L A L 48 Br A SR #E 47T SSR
Z LM, it BANDSCAN K14 o Ha ok &%
AT N, RIZE T AW B A 00 . B L4
VLBR B &, 43T A 22 7 AR AL 5 BOfE H
AL 4 BAR A 115 Ol . il SPSS 18.0 3k
XL S 0 H AL L LA b e 388 s
22 SR R B YA TC 5 R 22 B AR R AL R
ANAE AT Pearson K4, FIWr 22 7 450 5 R SE B

TapRHE AL R A B R e
1.8 EFFHRAMEIIUE

MRIEAKF=HE 1) 8 N REEEF LR R A
A BEALPEIE 20 A [1AK (10.43£1.31) cm, £
i (38.43+18.46) g], L IR IT B MR
LR E 25 . B[R — K R DNA FEARIR G, 14
) 8 AR, o 55 DR fb SR bR A DG Y
MTESIY, H%EBSA it & L H b 4 PCR 3
B> 1 <PCR 7= 9 4 DU > v 95 S B /9 PCR 34 |
PCR j=4 ikt 8 AMEHLIETT SSR 25 5+ 4% 7T
A EREMNIEFNR R, FHER R
AN DNA, EE BB, Gl ntH
FEBWMP RO, Wit gd Rt T ek, &
P<0.05 NN 22 57 A7 R Sk L3R G

2 R

2.1 MRAREE RN ESL R

SERZEHE, 1A 300 ASMARRY FCR, 4521
&I FCR A 35.3%~192.6%, FII1{H K 126.5%
23.5%. 2 K-S KGJE K8, ZRRIEARFT S IES
A (P>0.05) (I 2). Hod H 41 FCR K 159.35%+
8.04%, L Z1 FCR 4y 81.85%%17.24%, ¥4 [a]fa ¥}
AL R 22 T B 2 (P<0.01),

R E K7 2: 2 E /) sponsored by China Society of Fisheries

60 L frequency : ig 2
50 == LA ' =
normal distribution 11.4 2
Z 40+ curve 11.2 8% S
= = 11.0 {XH b
X O L o S
gz 10.8 3 o
& 20! 10.6 £ 2
104 7
1((; - | 8'2 g

™ A S QN D X S

SR SO FIIIRZ AR

TR AL 1%
FCR

2 300 MMFBOERIEE L RN E 2 AR [E
Fig.2 Frequency distribution of feed conversion ratio
for 300 individuals

2.2 BSA 43t PCR #1845 R 547

FH T L (7) 40 XL B8 51 9% Br k4 2 /9 H 3t
AL b 47 PCR 4734 LL KX PCR F= A7 450
GEit I AT AE R L St R B 25 5 5 i T
B, SR NE 3 R, AT LLE B SmaCo6 F
Y SKr148 {7 5 1) L K Ay 76 WA Tt b o B T BH
WS BN PCR P HIINY 5 & 88,

Ak B B A R N I TR S S SRS

23 WIENRNERFUERRRAEXNEL
MEFHRLG K STR WFLE RS

{81 11 SmaC06 F1 YSKr148 (51 #%F H4H 5 L
2 3 60 SR ) DNA #E4F SSR 25 53 25717 07 o
S50 I YSKr148 o7 s 75 P Ml b A7 7E W] e 1 2
SO o LS AE P K ZEGES 1A DNA 373874
() HL K 25 AN E 4 PR o

155 F % TR A A5 SmaCo06 Fil YSKr148 (19556
19X H 45 L 4G ~4K DNA 47 PCR 94,
XEYHE PR T STR M o B0y 25 50 5 W vk &4
RPEAT R G KB, STR 45 5 5 58 1R I I i g e
LYK G R — B[R] A 28t X AT B 2 ok R Tk 4
R T4, PR se s sk, LA
H A 8 SN (5 5).

St A AR S A, Geit s Rk 2
Jim o X SR 1A JC 5 DR Ak 3#E 1T Spear-
man HHEVEHT, 2R BN, YSKr148 fd 1=
P, KBk 238 bp 194541 5 KSR EIR BHE L%
BB EAE (P<0.01), FERFGEF] 0359 (3 3),

24 MTDENLS YSKrl48 ELRIMRREANE
fR A 36 IE

{7 FH A T A7 05 YSKr148 [ ikt 8 MK £
JRith DNA #47 PCRY 1Y, Z5RB/RHRAEELR6
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band of difference

(@

250bp s
band of difference

200 bp

100 bp

(b)

3 MAMDENMS BSA SiEFHEIE
(a) SmaC06, (b) YSKr148; M. 50 bp marker, H. mialkHEib KA, LARWREEE, T,

Fig.3 Difference pattern map of BSA analysis of some microsatellite loci

(a) SmaCo06, (b) YSKr148; M. 50 bp marker, H. high feed conversion group, L. low feed conversion group, the same below.

L1 L2 L3 L[4 L5 Le L7 L8 L9 LI0O M LI1 L12 LI13 L14 L15 Lle6 L17 L18 L19 L20

200 bp

250 bp
L21 L22 123 L24 L25 L26 L27 L28 L29 L30 M HI H2 H3* H4 HS* H6 H7 H8* HY

200 bp

250 bp

H11 HI2 HI13* H14 HI5 HI16 HI17 HI8* HI9 H20 M  H21* H22 H23* H24 H25* H26 H27* H28 H29
200 bp

250 bp

4 WIENS YSKr148 MK PCR ¥ A7H1E
* &4 238 bp .
Fig. 4 Bands of YSKr148 microsatellite locus in individual PCR amplification

*. Contains 238 bp bands.

B 238 bp 4% (B 6). XFR FR 6 T Irf Ak
AT SSR 22 554 40T, Gt 238 bp 22 7 4 5k
KA 3515 B0 (1B 7). MR 238 bp Z545 AT o XT
IR FRNN 20 DAKHAT A, 3 R IR R
2, H BH P 2 Sy SR BH A 25 4R PE A A A
(F 4o Gnd A, BIPELA B AL H i ik
B 25 Bl 3 (P<0.01), #E— LI 7%

https://www.china-fishery.cn

5 REE PR AL A E A G . b,
FHE 2 5 2H A0S 24 iRl A 2w i T R R4l A 4
ERARRE,

2.5 WD ELLIE YSKr148 BLAST ##f

I NCBI S 3, i TR YSKr148 51
HEAT BLAST Hott, 714 A fr T K356 2 5%
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36001
3200+
2 800 -
2400 -
2000 -
1600 -
1200+

800 +

signal intensity

225 bp

400 -

238 bp

|«—— 225 bp
<—— 238 bp

~— Ui

false band

170 190 210
Ji B bp

fragment length

(@)

(a) STR sequencing results, (b) results of polyacrylamide electrophoresis.

2 YSKr148 i S AN EIF 5 By R A A Y 1
TR R B
Tab. 2 Statistics on the frequency of different alleles at
YSKr148 in individual amplification bands

230 250

(b)
&5 H8 MER STR MFERFBAGELIZEIKER
(a) STR WU F¥ 45 52, (b) 2 71096 Pk e o ik 42 L.«

Fig. 5 STR sequencing results and polyacrylamide electrophoresis results of H8 individuals

#+ 3 YSKrl48 i S EE 5 AF AR
BUENEX M
Tab.3 Correlation between YSKr148 allele and

FCR of S. maximus

; ” N
group H group L length coefficient
218 3 0.1 4 0.13 218 0.097 0.459
225 21 0.7 19 0.63 225 0.069 0.598
238 9 0.3 1 0.03 238 0.359 0.005 **
242 18 0.6 23 0.77 242 -0.276 0.033 *

etk b, S HE 0 RE S BUBAR LS TR R 5
(LGMD) TR R .

T RH A 2R K = R 0 2 1) T BB PR
e H HA R AL SRR A B R RE 8 D 77
B R AR (5 P B, DA R AR A 7 AR, 4
T FRIE AN . AHFST R ] BSA-SSR 77k X K22 fif
AR RHE AL R MR AT AR 5T, e 5 2 i B A G

M

200 bp

W *FOREHEMIR(P<0.05), ** TR HIZ<(P<0.01).
Notes: * represents significant correlation (P<0.05), ** represents
extremely significant correlation (P<0.01).

M43 FARIc, I PEIR Y 40 TR ic i Bt 7 5558
Hehil o H AT TR AL R MR i D5 2 4R e
wEYIE, AP, H RN
A RS 2 A K R AW Sh 1 L, S EGR
B B R AL AR B MERE B o T R 22 B — Fob
e, PEARECR A, GEshi b, ARFIE X
FERR BT T/ SRR SE, eI RN AR AT

250 bp

6 YSKr148 7f 8 ™2 [E MK AR DNA R P B FI~F8 RAERS
Fig. 6 Amplification bands of YSKr148 in DNA mixing pool of 8 whole sib families F1-F8 family number

FRE K7 2E 2 /5 sponsored by China Society of Fisheries
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200 bp

238 bp

250 bp
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300 bp

7 YSKr148 7£ 20 ERFZNMEF I 8 HE

Fig. 7 Amplification band type of YSKr148 in 20 homogeneous individuals

1-20. The individual number.

R4 RENMESEARSEARELER
Tab.4 Results of family grouping and FCR of each group

238 bpk 7ty MAEL IR % FRAEZE /%

238 bp band number of individuals average FCR standard deviation
PRt positive 8 135.38 11.788
BAPELES  positive homozygous 2 129.11 4.229
BAtEZ4 4 positive heterozygosity 6 137.88 12.999
BAPE  negative 12 83.67 37.388

e PHYEA238 bpakirs PHMEAEG . G238 bpskilrs BHMEJR & . 6238 bpfl 5 — 4k ; BAME. 0238 bpZkiti .
Notes: Positive. 238 bp band; positive homozygous. 238 bp band; positive heterozygosity. 238 bp and another band; negative. no 238 bp band.

T 300 MMARR R, SR AT EEA 2
ESIM, FFEEE R R

57 #E 43 85 40 Mk, B Michelmore 45 * 7E
1991 4E4 PRk 26 1) 5 e SR PR sl e £
R X SR B bR IC, Tz N T sk A A st L
5%, HREMZITEEAISH RIS gt 41
T SR TAE PR B B WER . ARFIER
FH X — 7 7 1 ik 5 R EE B IR R G Ak S A D 1Y
B EARIL, BEBGREAR T iRDRH fb 3 fie i 5 e ik
(9> A48 14t DNA YR, 3 i SSR 43 At 76 7 1t [7)
FHRBNHA 2R KA WM T RN, RE i
AFEAK) SSR AT HEATIRE . SCERIER, AHAS T
WREAR B —Tfi vk, BSA Ui A RO T RN
95 T i 5 P H Dk ) o A R Y, RN T R S
A KR, WA T TAER, #8274 T T4
R AN, Fr IR PCR P4 7= 1y 1 v vk 45
R, BB AE I ZHME, X570 %D i
e el B ST I BT 2 R 1 O a1 S 5 B o 11
(R T T A A e S P AT 75 5 PR 2 P A
DB AR e — i W R, R = A — SRRy S 1Y
fBHE, kB A AT LA i IR $E PCR SN Y 45 4k
Wb, AT S STR MF45 R, LAHER
Bt BT, S5 T A s SR e

— R, R B PR 2 A —
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A A 0GR A R R T A K AR 0 — Rl
55 F A A R PEIR LA AR B AR DGR xR
RGP R s TR A, AR A HRGE
EAERAEA TR 585, WE T 40 R
TRV . WAL S RRE, 7 40 ML T
B S i B 2 A4S 25 5 46 0 5L R 5 A R AL
M ARAEAE— 2 B AH M, DO T I 5 T i 18
BT . BERIGUEZS R A I, YSKrl148 fi 5
(1) 238 bp 22 5 S S A i B S iRDRHG L R MR A7
FER 0 EARDG , AHOGHE 0359, — MR ULAERE
PR R bR IE, TSR, A RER
IEER RN RRIE, AFEH M 8 MRA K
F A ZEMERNR R, B AR
JE PR Y (1 R AU 45 SRE S TR S ik P S Rk Ak
R SCHE, RIZARC S R A,
I, T R FRIC R IA R T RS SRR i Ak
FoFRE ML RARC. TERRBET R IL,
TE YSKr148 i 5 [ #E4HF 238 bp 2507 KK A 2451~
R ARG RS T i A MR, RZR TR R
FEARARR, REAAAERA RRA T L — PR,

X B A YSKr148 J¥ 54T BLAST L X753
B, ZALEAN T OREESE 2 B Y@k -, SHE
1) R T BUBH WS IR A R B SE N LGMD 715 3% i
KFZ, WAMPREY, BOFIUEFRARE—F
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55 WUPRAE G I e RS Y, ZR v AR 1Y
W R, B £ (Danio rerio) tcap & K T HE Bkt
KFE ps3 HH T RATREE 2G AU ALE AR
FORHLE Z —, 0B DLE IR R 235 B £
MRk, SR E B A L. HILKREE
fF YSKr148 v f1 R K SRR LR AHE, 1T hE
SRR B IEFEBA ., AR %
SERDIRE, T AR KSR B R AR Y
FERLL, K23 A e il i Al S MR 9 38 B R R
PR

25 I, AWF5EE it BSA-SSR J7 1% % Kk 35 6T
PR (LB MR AT IR 5, e 5 2 A B 3
FHOE B L2 20 TFRic YSKr148, M ialkiaE 1k
SRR GEE ) o FAR I Bk B B S

(& 7 WA AL SE PR B A i Fl g2 &)
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Screening of microsatellite markers associated with feed conversion ratio in
Scophthalmus maximus

CHANG Haowen '**,  LIU Zhifeng *, SUN Zhibin *, MA Aijun "',
WANG Xin'an ’,  YANG Jingkun *, XU Rongjing *
(1. Shandong Key Laboratory of Marine Fisheries Biotechnology and Genetic Breeding,
Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University , Shanghai 201306, China;
3. Laboratory for Marine Biology and Biotechnology,
Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266071, China;
4. Yantai Tianyuan Aquaculture Co., Ltd., Yantai 265617 , China)

Abstract: Feed conversion ratio (FCR, %) is an important economic trait of turbot (Scophthalmus maximus).
Improving feed conversion ratio through selective breeding can effectively reduce the breeding cost and improve
the breeding profit, thus promoting the development of the industry. Microsatellite markers are commonly used in
molecular marker-assisted breeding of fish. In order to screen out microsatellite markers related to feed conversion
ratio of S. maximus and improve breeding efficiency, 300 juvenile S. maximus were used as experimental material
in this study, and individual feed conversion ratio was measured through a special cage culture system. The 30
samples with the highest and lowest feed conversion ratios were selected as the high feed conversion ratio group
(group H) and the low feed conversion ratio group (group L). 40 pairs of microsatellite primers were used to amp-
lify the DNA mixed pools of S. maximus from groups H and L by PCR. The genotypes of individual PCR products
of the two groups were counted, and the loci with different allele fragments between the two pools were screened.
Through further population verification and family verification, the correlation between microsatellite loci and feed
conversion ratio of S. maximus was analyzed. The results showed that the allele of microsatellite locus YSKr148 at
238 bp was significantly positively correlated with the feed conversion ratio of S. maximus (P<0.01), and the cor-
relation coefficient reached 0.359. The feed conversion ratio of the positive group was significantly higher than
that of the negative group in family verification (P<0.01). In this study, for the first time, molecular markers signi-
ficantly related to feed conversion ratio of S. maximus were screened, which provided a basis for studying the
genetic basis and related molecular mechanism of this trait, and laid a foundation for molecular marker-assisted
breeding of this trait.

Key words: Scophthalmus maximus; microsatellite markers; feed conversion ratio; bulked segregant analysis
(BSA)
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