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Fig.1 Amplifcation result of HLJ384 in 68 Cyprinus carpio samples
M: DNA marker ladder;.M:male parent; F: female parent.
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Tab.1 Gaussian distribution of body weight, body thickness and feed conversion ratio

P
item maximum minimun mean skewness kurtosis P value
body weight 389 141 243.4265+44.13017 0.717 1.802 0.052
body thickness 5.28 3.38 4.2281+0.35980 0.516 0.736 0.062
feed conversion ratio 1 0.48 0.7019+0.11623 0.582 0.519 0.071
*2 BARE. FKE. RMELRZEMBEXRY

Tab.2 Linear correlation coefficients between bodyweight, body thickness and feed conversion ratio

item body weight body thickness feed conversion ratio
body weight 1
body thickness 0.896 1

feed conversion ratio 0.720 0.398 1
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Tab.3 Significance of marker regression with traits and estimation of genetic effects

P 1%
trait locus likelihood ratio P value explaining variation additive effect

HLJ057 4 0.045 6 0.17
body thickness HLJO76 4.3 0.038 6 0.17
HLJ190 5.7 0.017 8 -0.20
HLJ334 4.2 0.039 6 0.18
HLJ401 4.7 0.031 7 0.18
HLJ429 7.8 0.005 11 -0.24
HLJ495 5.5 0.019 8 -0.20
HLJ697 4.2 0.041 6 0.17
HLJ1145 4.1 0.044 6 0.18
HLJ1170 4.8 0.016 8 0.21
CKFE10 5.3 0.021 8 0.20
SNP0027 4.9 0.027 7 0.19
SNP0041 4.7 0.030 7 -0.18
SNP0044 4.2 0.039 6 -0.18
SNP0065 6 0.015 8 -0.21
SNP0066 6 0.010 9 -0.22
SNP0094 4 0.045 6 0.17
SNP0137 5.5 0.019 8 0.20
SNP0138 7.2 0.007 10 0.23
SNP0153 4.7 0.031 7 0.18
SNP0178 7.2 0.007 10 0.23
SNP0277 5.6 0.018 8 0.20
SNP0375 4 0.047 6 -0.17
SNP0389 4 0.046 6 0.17
SNP0500 43 0.037 6 -0.18
SNP0530 11 0.004 15 -1.19
SNP0556 6.5 0.011 9 -0.22
SNP0594 8.1 0.004 11 0.24
SNP0674 5.1 0.023 7 -0.21
SNP0760 5.3 0.021 8 -0.20
SNP1167 5.5 0.019 8 0.20
SNP1207 6.7 0.030 9 0.09
SNP1425 7.2 0.007 10 0.23
SNP1448 5.8 0.016 8 0.21
SNP1477 6.6 0.010 9 -0.22
HLJE253 10.9 0.004 15 -22.26
body weight HLJO57 4.9 0.027 7 23.02
HLJO076 5 0.025 7 23.40
HLJ190 3.9 0.049 6 -20.70
HLJ401 5.4 0.019 8 24.35
HLJ602 6.7 0.036 9 -10.16
HLJ697 3.9 0.046 6 20.70
HLJ1042 5.6 0.018 8 -26.31
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(R 3)
P 1%
trait locus likelihood ratio P value explaining variation additive effect

SNP0019 6.8 0.009 10 27.45
SNP0041 4 0.044 6 -21.07
SNP0044 3.9 0.049 6 —-20.68
SNP0094 5 0.025 7 23.40
SNP0137 8.7 0.003 12 30.58
SNP0138 4.4 0.035 6 22.01
SNP0153 5.8 0.016 8 25.07
SNP0167 8.7 0.003 12 30.53
SNP0178 4.4 0.035 6 22.01
SNP0217 4.1 0.042 6 -21.31
SNP0513 7.1 0.007 10 26.67
SNP0524 4.3 0.038 6 -21.80
SNP0530 8.5 0.004 15 -16.83
SNP0533 6.1 0.014 9 25.76
SNP0674 7 0.008 10 -29.19
SNP0675 7.3 0.026 10 17.06
SNP0789 6.8 0.034 9 —-11.00
SNP1198 4.9 0.026 7 23.24
HLJEO14 7.6 0.006 11 0.08

feed conversion ratio HLJE253 7 0.030 10 —-0.05
HLJ370 6.2 0.045 9 0.02
HLJ827 7 0.049 8 0.02
HLJ938 7.2 0.026 10 0.03
HLJ1042 4.2 0.040 6 —-0.06
HLJ1161 8.8 0.012 12 -0.05
HLJ1394 6.2 0.013 9 0.07
SNP0003 4.8 0.026 7 —0.06
SNP0041 11.3 0.000 15 —-0.09
SNP0044 11.7 0.000 16 —-0.09
SNP0094 6.7 0.009 9 0.07
SNP0137 6.9 0.008 10 0.07
SNP0157 5.1 0.024 7 0.06
SNP0167 7.7 0.021 11 0.02
SNP0375 5.7 0.016 8 —-0.07
SNP0524 5.4 0.019 8 —-0.06
SNP0657 6.1 0.046 9 —-0.03
SNP0658 5.2 0.022 7 0.06
SNP0662 5.2 0.022 7 —-0.06
SNP0692 4.7 0.029 7 0.06
SNP0723 11.6 0.003 16 0
SNP0799 4.8 0.028 7 —-0.06
SNP0818 4.2 0.041 6 0.06
SNP1167 6.9 0.008 10 0.07
SNP1183 5.2 0.022 7 0.06

SNP1392 4.5 0.034 6 -0.06
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Tab.4 Markers significantly related with body thickness,

body weight and feed conversion ratio 3
trait
3.1
marker body thick- body weight fee‘d conver- Fo( )
ness sion ratio

HLJ057 * * ’

HLI076 * * ) F

HLJ190 * * F, 2 2 ,

HLJ401 * * F,, F, Fo

HLJ697 * *

b F2 b 2
HLJ1042 * *
HLJE253 * * ? ’
[27]

SNP0041 * * *

SNP0044 * * * I:1 1:2:1

SNP0094 * * * 3

SNP0138 * * [29]

SNPO1S3 " " David , F, , 34%

SNPO167 * * 3 ; [17] ,

SNP0178 * * F, , 47.83% 3

SNP0375 * *

Fi
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, Fy
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SNP1167 * * ’
. (P<0.05). >
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%5 SNP /¥%|Blast &
Tab.5 Blast results of SNP sequence

SNP /% E
SNP marker similar number identity E value function
SNP0065 XP 002815875.1 70 le-07 semialdehyde dehydrogenase(Zebrafish)
SNP0027 AAI17651.1 75 le-07 ( ) communication protein(Zebrafish)
SNP0066 NP997889.1 90 0.004 a- ( ) a-semialdehyde dehydrogenase
(zebrafish)
SNP0094 CAF91864.1 94 0.16 ( Junnamed protein(Tetraodon nigroviridis)
SNP0137 AAH67638.1 88 9.0 Agxt ( ) agxt protein(zebrafish)
SNP0138 AAH45504.1 100 5e-08 Tpml ( ) Tpm1 protein (zebrafish)
SNP0178 NP 957228.2 100 5e-08 al  ( ) al-tropomyosin(zebrafish)
SNP0375 ACI69350.1 78 0.62 1-a( ) oocyte elongation factor
1-a(Salmo salar)
SNP0500 NP 775340.1 92 Se-12 60s L35( ) 60s ribosomal protein
L35(zebrafish)
SNP0556 NP 001001590.1 100 2e-07 60s L3( ) 60s ribosomal protein L3(zebrafish)
SNP0594 NP 001003446.1 85 0.019 A2( ) pancreatic carboxypeptidase
A2(zebrafish)
SNP0760 ABC69306.1 100 2e-06 2 () myoglobin 2(Cyprinus carpio)
SNP1207 XP 416535.2 90 5e-04 conserved hypothetical protein(Gallus gallus)
SNP1425 BAE48781.1 96 8e-06 Il sex hormone-binding globulin
I[( )(Cyprinus carpio)
SNP0167 AAI54035.1 94 3e-07 Apoeb Apoeb protein( )(zebrafish)
SNP0217 NP 001038800.1 100 0.004 L22-1( ) ribosomal protein L22-1(zebrafish)
SNP0533 AAI65224.1 85 le-11 ProC ( ) ProC protein(zebrafish)
SNP0675 NP 001002367.1 95 3e-09 ( ) mitochondrial carrier protein
(zebrafish)
SNP0789 NP 571591.1 100 2e-07 ( ) parvalbumin (zebrafish)
SNP0003 NP 001002106.1 91 9e-05 L5( ) ribosomal protein L5 (zebrafish)
SNP0723 BAA85039.1 95 6e-09 a-2- -2( ) a-2-macroglobulin(Cyprinus carpio)
SNP0818 ACO51161.1 92 le-06 () fertilization wall protein(Aristichthys nobilis)
0.896, ,r0.398
Windows Map Manager2.0 ( QTL
4) , SNP0041 SNP0044 SNPO137 3
3 (P<0.05), HLJO57 8 Windows Map Manager2.0
2 (P<0.05), 12 : 27
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Analysis of feed conversion ratio, bodyweight, body thickness traits of
common carp (Cyprinus carpio L.) using SSR, EST-SSR, SNP markers
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Abstract: An F, hybrid common carp gynogenetic line including 68 individuals was used as mapping panel.
Markers were used to make marker regression analysis based on pseudo-testcross strategy using Windows Map
Manager2.0. Ninety-one SSR markers and 33 EST makers and 364 SNP markers were selected to analyze the ge-
nomic DNA of 68 progenies derived from common carp full-sib family. Twenty-seven loci were discovered that
had significant impact on feed conversion efficiency and thirty-five loci were significantly related with body
thickness (P<0.05), while twenty seven loci had significant impact on body weight (P<0.05). SNP0041 and
SNP0044 were related with feed conversion ratio significantly (P<0.01), contributing to 15% and 16%, respec-
tively. These markers can be used as molecular marker assisting breeding. Markers were used to screen the protein
and nucleotide database in the National Center for Biotechnology Information (NCBI) in order to find the ho-
mologies. Blasting results showed that HLJ253 is highly correlated (61%) with the gene encoding structural pro-
tein (ORF2) of zebrafish. SNP makers associated with three traits were sequenced on NCBI in order to find related
genes and possible functions.
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