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Abstract.---Genome analysis is an essential step for genetic mapping of economically important 
ictalurid catfish species and provides basic knowledge for breeding and phylogenetic studies. lil this 
review article, we summari1c results of studies on nuclear DNA cont,cnt, chromosome number and 
structure, karyotype standardization, and physical genetic mapping of catfishes and their hybrids. The 
genome sizes of four species of ictalurid catfishes representing the genera lctalurus, Ameiurus, and 
Pylodictis were 2.11 ± 0.05 picograms (pg) ranging from 2.06 pg (lctalurus fim·atus) to 2.20 pg 
(Ameiurus melas) and with a variation of less than 2.5% within a species. This low variation may 
relate to a low occurrence of constitutive heterochromatin in catfish chromosomes. Nuclear DNA and 
chromosomes were found to segregate precisely as a function of haploid levels and were stahle in 
genomes of interspecific or intergeneric hybrids. ldentirication of individual chromosomes has been 
achieved by different techniques including differential btaining for nucleolus organizer regions and 
heterochromatin, and by restriction enzyme banding and replication banding. Standard karyograms 
were produced with the assistance of a computer-based image analysis system for morphometric 
measurements and location of chromosome hands. In situ polymerase chain reaction has been used to 
identify the chromosomal location of a gene existing in single copy in the haploid genome. which 
provides a promising method for the physical mapping of catfish genomes. However, supporting tech­
niques must he developed lor analysis of chromosome identity after hybridization treatments. 

Genetic mapping provides valuable informa­

tion for detailed analysis and manipulation of or­

ganisms where matings and progeny can be 

accurately monitored (Paterson 1998). Applica­

tions of genetic mapping include assignment of 

genes to specific linkage groups (chromosomes), 

evolutionary studies, DNA fingerprinting, map­

based gene cloning and marker-assisted selective 

breeding (Liu et al. 1998, 1999). 

Mapping using DNA markers has become popu­

lar because it is generally easier to isolate and work 

with DNA than with other genciic markers such as 

proteins (e.g., allozymes). In ictalurid catfishes, how­

ever, DNA sequence information is limited, which 

has led to difficulties in developing linkage groups 

with DNA markers. In addition, analysis of linkage 

groups is also deterred by the long generation inter­

val in catfishes. Thus, instead of analyzing the seg­

regation patterns of DNA markers among offspring, 

a gene or gene (linkage) group of DNA markers can 

be assigned to individual chromosomes directly by 

in situ hybridization (ISH), a form of physical ge­

netic mapping. In addition to localization of single­

copy genes, direct mapping of DNA markers can be 
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useful in identifying specific chromosomes (such as 

sex chromosomes) and quantitative trait loci of eco­

nomic importance in aquaculture. 

Physical mapping requires a basic understand­

ing of genome structure of the species investigated. 

Although the family Ictaluridae contains the eco­

nomically imp01tant channel catfish lctalurus 

punctatus, genetic study of this family has lagged 

well behind that of livestock and other cultured fishes 

such as salmonids. This paper summarizes available 

information on nuclear DNA content. chromosomal 

structure and physical mapping to enhance further 

genetic mapping in ictalurid species. 

Genome Size 

Genome size ( diploid nuclear DNA content) has 

been estimated for hundreds of plant and animal spe­

cies. [n ictalurid catfish, nuclear DNA content of 

erythrocytes of four species representing the genern 

Jctalurus. J\meiurus, and Pylodictis was estimated 

by high-resolution flow cytometry to be 2.112 ± 

0.047 picograms (pg) (Table 1) (Tiersch and Goudie 

1993). Intraspecific variation was less than 2.5% for 












