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Tab.1 Description statistics of body weight and standard length for common carp
original transformed

traits X +SD n skewness . A skewness . P

kurtosis Kurtosis

BW 168.460+42.7085 190 0.551 —-0.126 —-0.18 0.088 -0.551 0.416

SL 16.09+1.346 190 0.119 -0.345 - - - 0.634
5 5 QTL , 1 , LG26,
QTL 95% , LG26 40.9%, QTL ; 2 QTL
(HLJ2282-HLJ3673), 95% 21~24 cM, 95% , LG4 LG20,
32.6%, QTL ; 19.8% 18.4%

4 QTL 95% : QTL , 6
LG4(HLJ2744-CA670) LG20(HLJ3811-CA787) QTL 5 QTL,
LG27(HLJ3939-CA1611) LG38(CA1757-CA676), 7 6 QTL, , 1

12.5%~18.2% 3 QTL 99% R LG26
QTL QTL , 95% (CA1950-HLJ3673), 95% 6~23 cM,
,1  QTL  99% 37.6%, QTL .2
%2 GridQTL ##4
Tab.2 QTL analysis by GridQTL
QTL 95%
F F ( ) Y /eM
. . . . . 0
trait LG marker region Sire F ratio Dam F ratio Q.TL effect estimated PVE 95%. confidence
estimate (SE) interval
32.6 (S)

HLJ2282-HLJ3673 (S) e wrxx 00156 (0.0038) (S) 21-24(S)
BW 26 CA1950-HLJ3673 (D) 16.68 19:5 —0.0118 (0.0027) (D) g;? 8?)) 7-24 (D)
;g CAITST-CAGT&(S) S 4o ops  —0.0078 (0.0027)S) };'gg)) 5-29(S)
CA1639-CA676(D) ' ’ 0.0103 (0.0034)(D) 18.2(P) 2-30(D)

4 HLJ2744-CA670 8.79* 0.0080 (0.0027) 18.2 4-79

20 HLJ3811-CA787 7.95% -0.0074 (0.0026) 16.3 2-40

27 HLJ3939-CA1611 6.21* -0.0069 (0.0028) 12.5 9-63

5 CA1876-HLIJ2570 15.17%* 0.0101 (0.0026) 30.1 42-51

9 CA809-HLJE418 8.26* —0.0092 (0.0032) 16.9 2-67

35 HLIJ3346—CA2245 7.73* —0.0075 (0.0027) 15.7 13-36

45 CA213-HLJ1944 10.21%* 0.0089 (0.0279) 20.7 7-54

40.9 (S)

HLIJ2282-HLJ3673 (S) A s —1.2783(0.2763) (S) 21-24(S)

SL 26 CA1950-HLJ3673 (D) 214l 2062 0.8988 (0.1979) (D) ig; 8?)) 5-24 (D)

4 HLJ2744-CA670 9.76* -0.6501 (0.2081) 19.8 3-79
20 HLJ3811-CA787 9.08* 0.5801 (0.1925) 18.4 4-40
1 HLJ758—-CA1765 8.2% -0.5891 (0.2057) 16.7 0-64
5 HLJ2121-HLJ3654 8.95% —-0.5786 (0.1934) 18.2 25-58
35 HLJ3346—-CA2245 9.48%* 0.6029 (0.1958) 19.2 7-36
38 CA1639-CA676 8.44* —0.6299 (0.2168) 17.2 1-31
. eekmkE7? 99% s 95% . eeknns 999 L eexns 95%
-(S) ;o (D) 1 (P)

Note: “****” means 99% genome-wide significant threshold; “***” means 95% genome-wide significant threshold; “**” means 99% chro-
mosome-wide significant threshold; “*” means 95% chromosome-wide significant threshold. (S) means sire-based; (D) means dam-based;
(P) means parent-based.
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Fig. 1 Analysis of body weight (BW) and standard length (SL) traits on LG26.
The x-axis indicates the relative position in the linkage map (cM), and the y-axis represents the F-ratio.
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Quantitative trait loci analysis for body weight and standard length in
mirror carp

ZHENG Xianhu'?, CAO Dingchen', KUANG Youyi', ZHANG Xiaofeng', LU Cuiyun'?, LI Chao',
SUN Xiaowen'

1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fisheries Sciences, Harbin 150070, China;
2. College of Fisheries and Life science, Shanghai Ocean University, Shanghai 201206, China

Abstract: Body weight and standard length traits are complex and important economic traits, and are also targets
for selective animal breeding. Our objective was to identify QTL associated with body weight (BW) and standard
length (SL) traits. We conducted a whole genome scan on 190 progeny from a full-sib family using 940 microsa-
tellite markers. We conducted half-sib mapping using GridQTL software. We obtained 8 QTL distributed across 5
linkage groups (LG) during sire-based QTL analysis. For BW, 5 QTL were identified, of which 1 QTL occurred at
the 95% genome-wide level, and was located at LG26. The remaining 4 QTL were at the 95% chromosome-wide
level, explaining 12.5%-32.6% of phenotypic variance. For SL, 3 QTL overlapped with the BW QTL intervals.
One QTL was identified at the 99% genome-wide level, and 2 QTL were at the 95% chromosome-wide level, ex-
plaining 18.4%—-40.9% of phenotypic variance. During dam-based QTL analysis, we identified 11 QTL that were
distributed across 7 LGs. Six QTL were associated with BW, of which one was at the 99% genome-wide level and
was also located at LG26. Two QTL were identified at the 99% chromosome-wide level, leaving 3 QTL at the 95%
chromosome-wide level, accounting for 15.7%—-37.6% of phenotypic variance. For SL, 5 QTL were identified, of
which 4 were the same marker or had a similar confidence interval with BW. Among these, 1 QTL was identified
at the 99% genome-wide level, 1 QTL was at the 99% chromosome-wide level, and 3 QTL were at the 95% chro-
mosome-wide level, explaining 16.7%-39.5% of phenotypic variance. Our results suggest that the most significant
QTL maps to LG26 and is significant at the genome-wide level in both the sire and the dam-based analyses. The
minimum confidence interval was only 3 ¢cM, which can be used during molecular marker assisted selection (MAS)
in mirror carp. Our results provide a useful reference for further candidate gene research and MAS in mirror carp.

Key words: mirror carp (Cyprinus carpio L.); genetic linkage map; QTL; body weight; standard length;
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