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1 KE.ETIK ET2K. ET3K. ET4K. ETS5K. BT 6 KMETKHESSHRRE
Tab.1 Normal distribution tests for BW, A1L, A2L, A3L, A4L, A5L, A6L and TL, receptively

P
BW 0.92+0.02 1.68 0.96 0.52 1.76 0.05
1 AlL 3.97+0.07 0.42 0.71 2.65 54 0.44
2 A2L 3.55+0.07 0.67 0.97 2.37 5.36 0.43
3 A3L 4.30+0.07 0.12 0.52 2.69 6.53 0.55
4 A4L 3.53+0.09 0.46 111 2.18 5.89 0.73
5 A5L 3.55+0.07 5.26 1.66 1.76 7.56 0.77
6 A6L 4.30+0.07 0.13 0.03 5.41 9.54 0.77
TL 3.53+0.09 1.45 0.66 4.80 8.75 0.44
BW , AL , TL
F2 HEMIFSRBEMEREBXXRESHT
Tab.2 Correlation between the phenotypic traits of F. chinensis
BW AlL A2L A3L A4L A5L A6L TL
BW 1 0.67** 0.69** 0.44** 0.47** 0.49** 0.70** 0.60**
AlL 1 0.65** 0.47** 0.55** 0.59** 0.59** 0.47**
A2L 1 0.47** 0.58** 0.52** 0.59** 0.52**
A3L 1 0.37** 0.55** 0.30** 0.27**
A4L 1 0.48** 0.46** 0.36**
A5L 1 0.40** 0.32**
AGL 1 0.59**
TL 1
* (P<0.05), ** (P<0.01)

1) Liu B, Wang Q Y, Li J et al, 2010. An integrative genetic linkage map of the marine shrimp Penaeus (Fenneropenaeus)
chinensis based on AFLP, SSR and RAPD markers. Chinese Journal of Oceanology and Limnology (accepted)
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*3 MHE.ETIK. BEWT2K. ETH3K. BET4K. BETHS5K. BT 6 KMEDKEMKE F, 8 QTL B
Tab.3 QTLs locations of BW, AlL, A2L, A3L, A4L, A5L, A6L and TL in the F, population

QTL? (MY’ (cM)? LoD °© (%)°
BW BW1.1 LG1 D9f446 F3f600 2.3 0.01 0.06 453 3.54
BWL1.2 LG1 D9f446 C2f740 9.2 16.11 0.16 2.57 11.75*
BW17.3 LG17 H8f440 16f400 22.4 81.51 0.10 3.59 5.77
BW19.4 LG19 D2f1190 3586 25.7 24.01 0.07 3.89 2.93
BW26.5 LG26 SX18 J11f300 13.6 0.01 0.12 2.5 8.21
AlL AlL21 LG2 D10f1260 Hrd4299-2 21.7 69.91 0.42 2.76 11.82*
A1L9.2 LG9 J4f870 H12f84 4.7 107.61 0.38 2.81 12.38*
A1L17.3 LG17 M10f246 B14f490 4.7 0.01 0.48 3.94 12.48*
A1L26.4 LG26 J11f300 E7f410 26.2 59.41 0.55 4.81 15.02*
A2L A2L17.1 LG17 M10f246 M4f285 19.6 0.01 0.43 2.58 9.50
A3L A3L16.1 LG16 M10f400 K7f760 6.9 79.31 0.73 4.56 23.60%*
A3L17.2 LG17 H8f440 16f400 21.7 79.51 0.26 3.15 3.53
A3L18.3 LG18 J9f275 N10f147 5.6 63.01 0.35 3.72 5.89
A4dL A4L26.1 LG26 J11300 121410 39.2 44.51 0.56 3.32 13.58*
A5L A5L1.1 LG1 F3f600 C2f740 7.7 16.11 0.55 4.22 8.68
A5L5.2 LG5 K11F674 9536 19.9 18.01 0.33 3.72 3.97
A5L5.3 LG5 B7f69 B7f174 12.7 75.81 0.37 4.35 4.80
A5L5.4 LG5 J3f970 C2f600 16.2 151.01 0.46 5.47 7.82
A5L7.5 LG7 D8f98 HOf404 5.1 29.21 0.42 4.53 6.73
A5L13.6 LG13 D10f241 G3f500 21.8 37.61 0.25 5.38 2.18
A5L18.7 LG18 B11f147 M11f1125 5.3 13.21 0.34 4.69 2.89
A5L19.8 LG19 D2f1190 3586 23.1 14.01 0.35 5.86 4.86
A6L A6L1.1 LG1 D9f446 F3f600 4.8 0.01 0.29 4.07 5.36
A6L18.2 LG18 D4f67 M11f1125 11.2 9.21 0.59 2.76 8.93
ABL20.3 LG20 IOPC04 N8f537 10.6 28.01 0.61 3.07 12.70%
TL TL3.1 LG3 K8f470 B11f123 13.9 57.11 0.38 3.1 9.07
TL16.2 LG16 D4f147 F5f900 5.0 73.71 0.17 3.59 1.79
TL17.3 LG17 M10f246 M4f285 26.3 4.01 0.47 3.63 11.14*
TL30.4 LG30 B2f260 B2f160 10.0 0.01 0.39 2.86 8.34
a) QTL ,b) QTL LOD ,€) QTL , d) QTL )
(cM) : 1%, Y
(P<0.05), ** (P<0.01)
24 QTL QTL 2.18% (A5L13.6) 23.60%
Windows QTL Cartographer 2.5 (A3L16.1), 7 QTL (P =10.05),
LOD=2.5, (BW) 6 (AL) LG16  79.31cM A3L16.1
1 (TL) 8 , (P=0.01, 3); (TL) QTL
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5 , QTL 291%  11.75%, QTL 1.79%  11.14%, TL17.3
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QTL 1 , QTL, 14 , LGl LGS LG17
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THE ANALYSIS OF MAPPING QTLS ASSOCIATED WITH SEVERAL
GROWTH-RELATED TRAITS IN CHINESE SHRIMP FENNERO PENAEUS CHINENSIS

LIU Bo“?, WANG Qing-Yin?, Ll Jian?, LIUPing®>, HE Yu-Ying?
(1. College of Life Science, Ocean University of China, Qingdao, 266003; 2. Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract The Chinese shrimp Penaeus (Fenneropaeneus) chinensis is an important species in marine fishery and
aquaculture in China. A female Chinese shrimp F. chinensis was captured from the west coast of the Korean peninsula and
mated with a “Yellow Sea No.1” male to produce the F;. F, families with a sum of 100 individuals from the brother-sister
cross among the F; families. In the present study, a genetic linkage map of the Chinese shrimp was constructed, based on
354 markers including 300 amplified fragment length polymorphism (AFLP) markers, 42 microsatellite (SSR) markers and
12 randomly amplified polymorphic (RAPD) markers. Forty-seven linkage groups (LGs) were found. The total map length
was 4580.5¢cM, with an average spacing of 11.3cM, covering 75.8% of the estimated genome size. Based on the constructed
linkage map using the Chinese shrimp F, population, marker regression and complexity interval mapping were analyzed
with the WinQTLcart 2.5 software. A linkage group-wide permutation test (1000 replicates) determined the significance of
the maximum LOD value over the various intervals analyzed for each linkage group. On the study of QTL mapping among
body weight (BW), abdominal segment length (AL) and telson length (TL), a total of 29 QTLs were located, nine signifi-
cant QTLs (BW1.2, Al1L2.1, A1L9.2, A1L17.3, A1L26.4, A3L16.1, A4L26.1 and T3L17.3) were at the 5% linkage
group-wide level for these linkage groups, and A3L16.1 for abdominal segment length was at 1% level. The variances ex-
plained by these QTLs ranged from 11.14% to 23.60%; and their additive effects were not identical. Except A1L2.1 and
A6L20.3, the other seven major QTLs were positive. In addition, some molecular markers (D9f446, SX18, M10f24 and
B2f260) were tightly linked to their corresponding traits, which could be used for fine mapping of these QTLs.

Key words Penaeus (Fenneropenaeus) chinensis, Genetic linkage map, Body weight, Abdominal segment
length, Telson length, QTL



