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Tab.1 Normal distribution test for body weight, length , height and upper jaw length wensize

5 H x+SD P £ W HE R/ME HOR{E p

Item (n=84) Skewness Kurtosis Minimum Maximum
Pt /'g 161.5750+41.99945 —0.090+£0.263 —0.428+0.520 68.80 246.50 0.531
Body weight
P fem 20.6950+1.87782 —0.245+0.263 —0.379+0.520 16.20 24.30 0.323
Body length
b /Cn.l 6.7600+£0.76368 —0.582+0.263 0.3394+0.520 4.50 8.30 0.056
Body height
WK fem 2.0744+0.26735 0.079+0.263 0.103+0.520 1.50 2.80 0.306

Upper jaw length wensize

500 bp

500 bp

HLJ930-1

HLJ930-2

BT TR ST 84 M RRAR I 1 25 1
PEARRAZ S BRI 7 DNA marker IR/, B LT A (B 2 FPS5fir BE P
Fig. 1 Amplification result of HLJE930 in 84 samples

Numbers of left hand were the size of DNA marker. There were two different alleles on this picture.
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Tab. 2 Statistic information of 65 microsatellites genetic loci in the population
SRR ML SRR ATRCEG WA MR B SRR
Locus %0 HBbp AN B R EAHE Allele frequency
Allele Fragmet N, H, H., PIC A B C D

HLJE141 3 332-225 2.3537 0.6420 0.5787 0.5120 0.2037 0.2160 0.5802
HLJE146 * 237-213 2.6563 1.0000 0.6273 0.5527 0.2771 0.5000 0.2229
HLJE159* 3 200-167 2.3169 0.5270 0.5723 0.5055 0.1824 0.5878 0.2297
HLJE169 3 230-180 2.6586 1.0000 0.6276 0.5531 0.2262 0.5000 0.2738
HLJE179 2 230-210 1.5694 0.4762 0.3650 0.2970 0.7619 0.2381

HLJE182* 2 400-240 1.5232 0.4405 0.3455 0.2845 0.7798 0.2202

HLJE190 2 170-155 1.6750 0.5595 0.4054 0.3218 0.2798 0.7202

HLJE265 3 240-225 2.5757 0.9762 0.6154 0.4524 0.5757 0.3036 0.1845
HLJE279 3 180-160 2.1873 0.6145 0.5461 0.4846 0.1988 0.1807 0.6205
HLJE317 3 230-160 2.8473 0.8659 0.6528 0.5745 0.3354 0.4268 0.2378
HLJE318 2 210-200 1.4613 0.4643 0.3586 0.2658 0.1964 0.8036

HLJE323* 2 168-158 1.4459 0.3810 0.3102 0.2609 0.1905 0.8095

HLJE325 3 230-180 2.8995 0.5000 0.6590 0.5806 0.3512 0.3988 0.2500
HLJE328 3 235-221 1.7638 0.5714 0.4356 0.3748 0.0536 0.2321 0.7143
HLJE331 3 226-217 2.5097 0.5595 0.6051 0.5344 0.2262 0.2321 0.5417
HLJE338 3 380-240 2.8044 0.7952 0.6473 0.5710 0.2711 0.4578 0.2711
HLJE339 3 250-200 2.6655 1.0000 0.6285 0.5545 0.2410 0.2590 0.5000
HLJE365 3 240-180 2.8061 0.4881 0.6475 0.5680 0.4226 0.2143 0.3631
HLJE374 2 180-175 1.5540 0.4643 0.3586 0.2929 0.7679 0.2321

HLJE385 3 260-240 2.6348 1.0000 0.6242 0.5484 0.2976 0.5000 0.2024
HLJE396 3 180-160 2.6169 0.7349 0.6216 0.5480 0.2651 0.5120 0.2229
HLJE411 3 190-160 2.3837 0.4590 0.5853 0.4913 0.4918 0.0984 0.4098
HLJE417 * 3 234-220 1.3913 0.3214 0.2829 0.2610 0.0536 0.1071 0.8393
HLJE450 2 221-210 1.5694 0.4762 0.3650 0.2970 0.7619 0.2381

HLJ30* 2 277-249 1.7041 0.5833 0.4157 0.3278 0.7083 0.2917

HLJ49 3 220-200 2.8698 0.7470 0.6555 0.5785 0.2831 0.4337 0.2831
HLJ107 * 3 246-219 2.6942 1.0000 0.6328 0.5558 0.3101 0.4810 0.2089
HLJ111* 3 200-163 2.6114 0.9286 0.6208 0.5468 0.2738 0.2143 0.5119
HLJ429 3 246-202 2.6216 0.9762 0.6223 0.5489 0.5119 0.2560 0.2321
HLJ483 * 3 173-142 2.1455 0.3659 0.5372 0.4424 0.3659 0.0610 0.5732
HLJ546 3 240-218 2.1930 0.7262 0.5473 0.4474 0.3988 0.0595 0.5417
HLJ551 3 232-198 2.8028 0.7738 0.6471 0.5708 0.2738 0.2679 0.4583
HLJ562 3 249-210 2.0431 0.6905 0.5136 0.4568 0.1488 0.6548 0.1964
HLJ568 * 2 244-223 1.5232 0.4405 0.3455 0.2845 0.7798 0.2202

HLJ575%* 2 300-230 1.7055 0.5844 0.4163 0.3281 0.7078 0.2922

HLJ576 3 238-198 2.5440 0.7037 0.6107 0.5382 0.2099 0.5309 0.2593
HLJ585* 3 268-199 2.6114 0.6905 0.6208 0.5468 0.2143 0.5119 0.2738
HLJ586 3 200-180 2.8723 0.5405 0.6563 0.5787 0.2905 0.2770 0.4324
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HLJ659 4 274-248 3.9353 1.0000 0.7504 0.6985 0.2321 0.2917 0.2083 0.2679
HLJ669 3 250-225 2.8607 0.8214 0.6543 0.5771 0.2619 0.3036 0.4345
HLJ673 3 219-204 2.9943 0.9881 0.6700 0.5920 0.3333 0.3155 0.3512
HLJ677* 3 250-232 2.8240 0.8052 0.6481 0.6901 0.3333 0.2987 0.2532
HLJ693 * 2 274-252 1.6353 0.5000 0.3912 0.3130 0.7361 0.2639
HLJ703 2 312-261 1.9360 0.8182 0.4866 0.3667 0.4091 0.5909
HLJ726 4 233-207 3.9775 1.0000 0.7531 0.7015 0.2619 0.2262 0.2738 0.2381
HLJ740* 4 192-159 3.9832 1.0000 0.7535 0.7019 0.2410 0.2289 0.2711 0.2590
HLJ752 % 2 195-183 1.6750 0.3452 0.4054 0.3218 0.7202 0.2798
HLJ806 3 243-213 2.6013 0.7619 0.6193 0.5465 0.5179 0.2381 0.2440
HLJ816 3 293-275 2.6486 0.9167 0.6262 0.5512 0.2143 0.5000 0.2857
HLJ817* 3 209-190 2.4615 0.9167 0.5973 0.5227 0.5417 0.2917 0.1667
HLJ840 3 287-256 2.6662 1.0000 0.6287 0.5546 0.2440 0.5000 0.2560
HLJ852 3 246-196 2.7060 0.7619 0.6342 0.5593 0.2440 0.2679 0.4881
HLJ905 3 337-294 2.4702 0.6585 0.5988 0.5191 0.5244 0.1463 0.3293
HLJ906 3 180-166 2.5313 0.7381 0.6086 0.5372 0.2202 0.5357 0.2440
HLJ909 4 265-225 3.9626 1.0000 0.7522 0.7005 0.2771 0.2289 0.2229 0.2711
HLJ919 3 388-329 2.8613 0.9643 0.6544 0.5759 0.2381 0.3452 0.4167
HLJ930 2 311-308 1.5540 0.4643 0.3586 0.2929 0.7679 0.2321
HLJ1098 2 248-193 1.9929 0.5357 0.5012 0.3741 0.5298 0.4702
HLJ1113 3 186148 29175 0.90438 0.6612 0.5830 0.2619 0.3988 0.3393
HLJ1147 3 198-160 2.8503 0.7024 0.6531 0.5743 03512 0.4167 0.2321
HLJI211* 3 187-164 2.6712 0.7857 0.6294 0.5518 0.3214 0.1964 0.4821
HLJ1224 2 204-212 1.8000 0.1905 0.4471 0.3457 0.3333 0.6667
HLJ1330 3 174-159 2.4858 0.9048 0.6013 0.5312 0.2202 0.5476 0.2321
HLJ1341* 3 173-155 2.6643 0.7564 0.6287 0.5542 0.2372 0.5000 0.2628
HLJ1343* 3 190-152 2.5672 0.7403 0.6145 0.5418 0.2208 0.2532 0.5260
A Mean  2.8154 2.4326 0.7084 0.5636 0.5120
St.Dev 0.5271 0.6202 0.2180 0.1208
TE: % AL 2 14 Bl R QL SE R ARIC .
Note: * , The asterisk indicates markers for linkage map and QTL of common carp.
£3 RMYIEMSAREREERE AR ASHIYKFHERSELILR
Tab.3 Means and multiple comparisons of body weight, length , height and upper jaw length wensize in
12 microsatellite loci n=2384;xxSD
PR FE[A A% it /g K fem 5 fem WK /em
Locus Genotype No. Body weight Body length Body height Upper jaw length wensize
HLJE38 AB 39 156.867+6.729 20.474+0.301 6.6731£0.868 2.005+0.042
BB 45 165.656+6.264 20.887+0.280 7.955+0.808 2.134+0.039
HLJE31 AB 30 156.513+£7.446 20.482+0.339 6.630£0.999 1.987+£0.046"
AC 8 195.950+14.419 21.869£0.657 7.413£1.936 2.325+0.090"
BC 9 143.067£13.594 20.027+0.619 6.567+1.825 2.111£0.085"
CC 37 162.749£6.704 20.776£0.305 8.13440.900 2.082+0.042°
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HILJE35 AA 23 185.248+8.230" 21.677+0.371" 7.120+1.128 2.15240.054
AB 20 143.000+8.826" 19.896+0.398" 6.48341.210 1.970+0.058
AC 5 135.280+17.652° 19.710+0.796" 6.170+2.419 1.880+0.116
BC 16 161.431+9.868" 20.953+0.445" 9.85941.352 2.091+0.065
cC 20 159.615+8.826™ 20.405+0.398" 6.8114+1.210 2.125+0.058
HLJ107 5 161.440+18.291 21.030+0.813" 6.84042.459 2.180+0.118
AB 46 155.030+6.030 20.430+0.268" 7.788+0.811 2.085+0.039
AC 3 121.933423.614 18.500+1.050" 5.850+3.175 1.75040.152
BC 30 175.597+£7.467 21.2664+0.332" 6.94241.004 2.07340.048
HLJ111 AB 4 140.475+21.138 18.860-0.931 6.575+2.527" 2.050+0.134
AC 42 158.469+6.523 20.69040.287 6.665+0.780" 2.040+0.042
BC 32 167.609+7.473 20.875+0.329 6.900+0.893" 2.10240.048
cC 6 165.200+17.259 20.99240.761 15.200+2.063" 2.183+0.110
HLJ726 AB 20 156.15549.096 " 20.281+0.409 6.0807+1.222 2.05240.060
AC 24 176.487+8.304" 21.394+0.374 7.002+1.115 2.125+0.055
BD 18 169.47249.588 " 20.964+0.432 6.83941.288 2.053+0.064
cD 22 143.773+£8.673" 20.08940.390 8.680+1.165 2.05740.058
HLJ816 AB 29 149.593+7.544" 20.087+0.339 6.541+0.939" 1.984+0.049
AC 7 190.371+15.355" 21.800+0.691 14.521+£1.912" 2.11440.100
BB 7 186.614+15.355" 21.623+0.691 7.231+1.912" 2.10040.100
BC 41 160.859+6.345" 20.778 +0.285 6.7380.790" 2.127+0.041
HLJ817 AA 7 155.329415.603 20.617+0.700 13.943+1.928" 2.20040.100
AB 49 154.402+5.897 20.37040.265 6.644£0.729" 2.029+0.038
AC 28 175.689+7.801 21.284+0.350 6.967+0.964" 2.123+0.050
HLJ852 AB 22 146.473+£8.385" 20.008+0.369" 8.80241.162 1.99140.055"
AC 19 181.64749.023" 21.718+0.397" 6.92141.251 2.218+0.059"
BC 23 146.265+8.201" 19.925+0.361" 6.610+1.137 2.020+0.054"
cC 20 176.725+8.795" 21.364+0.387" 7.053+1.219 2.092+0.058"
HLJ906 AB 21 148.100+8.946 20.02540.401 6.534+1.190 1.924+0.056"
AC 16 172.931+10.249 21.149+0.459 6.978 +1.363 2.103+0.064"
BB 22 175.625+8.741 21.30140.392 6.945+1.163 2.143£0.055"
BC 25 153.260+8.199 20.434+0.368 8.66341.091 2.1224+0.051"
HLJ1098 AA 22 146.632+8.854 19.761+0.387" 8.895+1.154 2.064+0.058
AB 45 167.42746.191 20.990+0.270" 6.83340.807 2.091+0.040
BB 17 165.424+10.072 21.12440.440" 6.768+1.312 2.044+0.065
HLJ1330 AB 37 150.997 +6.808 20.340+0.308 7.93740.898 2.00140.043"
BB 8 173.388 +14.640 20.746+0.662 7.077+£1.932 2.238+0.092"
BC 39 169.187+6.631 21.021+0.300 6.871+0.875 2.110+0.042"

T AR ORR] EAR BRI R 22 57 .35 (P<0.05).

Note: Values with different supscripts in the same collume mean significant difference (P<0.05).
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Tab.4 Effects of microsatellite loci contribute to traits

LTS Contribute P me Contribute P Upper jaw length ~ Contribute P
Code  Body weight .. Body height .. . -
coefficient coefficients wensize coefficient
1 HLJE338C —32.403+7.999 0.000 HLJE338C —0.966+0.149 0.000  HLJE338C —0.273+£0.048 0.000
2 HLJ669B —39.877+9.325 0.000 HLJ669B —0.807+0.153 0.000 HLJ669 B —0.168+0.049 0.001
3 HLJE385A 31.690+6.893  0.000 HLJE385A 0.391£0.121 0.002 HLJE141B —0.182+£0.041 0.000
4 HLJ546A 25.457+7.489 0.001 VHLJ546A 0.550£0.140 0.000 HLJ546 A 0.187£0.047 0.000
5 HLJ852B —32.585+6.669 0.000 HLJ852B —0.352+0.118 0.004 HLJE318A —0.135£0.041 0.002
6 HLJ669C —21.379+8.672 0.016 HLJ726A 0.419+0.121 0.001 HLJ669 A 0.156=0.040 0.000
7 HLJ919B —19.892+7.141 0.007 HLJ726B 0.258£0.120 0.035 HLJ673C —0.170£0.044 0.000
8 HLJ817C 25.293+7.156 0.001 HLJ429 B —0.241+0.120 0.048 HLJ1330A —0.153£0.041 0.000
9 HLJ816B —36.935+11.731 0.002 HLJ49C —0.353+0.119 0.004  HLJE33IC 0.104+£0.042 0.015
10 HLJ906C —20.183+6.669 0.003 HLJ806B 0.417+£0.119 0.001 HLJ906A —0.103£0.040 0.013
11 HLJ816B —0.495+0.214 0.024
o
= 246.115 7.524 2.402

Constant
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Fig. 2 Regression curve of traits
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Correlation analysis of microsatellite markers with body weight,
length, height and Upper jaw length wensize of common carp ( Cyprinus
carpio L.)

YANG Jing'?, ZHANG Xiaofeng', CHU Zhiyuan'?, SUN Xiaowen'

(1. Heilongjiang Fisheries Research Institute, Chinese Academy of Fisheries Sciences, Harbin 150070, China; 2. College of Aqua-life
Science and Technology, Dalian Fisheries University, Dalian 1160023, China; )

Abstract: Sixty-five microsatellite markers (24 EST-SSRs markers and 41 SSR markers ) were selected to analyze
the genomic DNA of 84 progenies derived from the recombinant backcross lines (BC) of common carp, which came
from the backcross between Barbless carp and Hebao-cold tolerance red carp. The results showed that a total of 182
different alleles were found, and the number of alleles in each locuswas 2 to 4. The DNA fragment length was 142 bp
to 329 bp, and the number of valid alleles was 1.391 3 to 3.935 31. The value of observed heterozygosity was 0.321 4
to 1.000 0, expected heterozygosity was 0.282 9 to 0.753 5 and the mean polymorphism information content (PIC)
was 0.512 0. A GLM procedure was used to analyze the correlation between the 65 microsatellites and body weight,
length height and upper jaw length wensize. Results uncovered that HLJ852 had a significant impact on body weight,
length and Upper jaw length wensize, and HLJ365 had a significant impact on body weight and height. HLJ816 had
a significant impact on body weight and body height. HL.J726 had a significant impact body weight. HLJ107 and
HLJ1098 had a significant impact on body length. HLJ111 and HLJ817 had a significant impact on body height.
HLJE331, HLJ906 and HLJ330 had a significant impact on upper jaw length wensize. In addition, the genotypes of
these correlative loci were investigated with the aid of mathematical modeling idea. [Journal of Fishery Sciences of
China,2010,17 (4): 721-730]

Key words: common carp; microsatellite markers ; body weight; body length; body height; upper jaw length wensize ;
body correlation analysis
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