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Genetic analysis of QTL for eye cross and eye 
diameter in common carp (Cyprinus carpio L.) 
using microsatellites and SNPs
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ABSTRACT. A group of 107 F1 hybrid common carp was used to 
construct a linkage map using JoinMap 4.0. A total of 4877 microsatellite 
and single nucleotide polymorphism (SNP) markers isolated from 
a genomic library (978 microsatellite and 3899 SNP markers) were 
assigned to construct the genetic map, which comprised 50 linkage 
groups. The total length of the linkage map for the common carp was 
4775.90 cM with an average distance between markers of 0.98 cM. 
Ten quantitative trait loci (QTL) were associated with eye diameter, 
corresponding to 10.5-57.2% of the total phenotypic variation. Twenty 
QTL were related to eye cross, contributing to 10.8-36.9% of the total 
phenotypic variation. Two QTL for eye diameter and four QTL for eye 
cross each accounted for more than 20% of the total phenotypic variation 
and were considered to be major QTL. One growth factor related to 
eye diameter was observed on LG10 of the common carp genome, 
and three growth factors related to eye cross were observed on LG10, 
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LG35, and LG44 of the common carp genome. The significant positive 
relationship of eye cross and eye diameter with other commercial traits 
suggests that eye diameter and eye cross can be used to assist in indirect 
selection for many commercial traits, particularly body weight. Thus, 
the growth factor for eye cross may also contribute to the growth of 
body weight, implying that aggregate breeding could have multiple 
effects. These findings provide information for future genetic studies 
and breeding of common carp.
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