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ABSTRACT. An in-situ polymerase chain reaction (ISPCR) procedure was applied to chromosomal localization 
of the gene, lg H, encoding the immunoglobulin heavy chain of channel catfish (Ictalurus punctatus). Metaphase 
chromosomes were prepared by a replication banding procedure and subjected to ISPCR using biotin-labeled 

primers. The hybridization signals were detected with an avidin-fluorescein isothiocyanate (FITC)-based method, 
and chromosome bands revealed by simultaneous or sequential treatment methods. Standard fluorescent in-situ 
hybridization (FISH) was performed on chromosome preparations to compare with the ISPCR procedure. The 
lg H gene was detected at the telomeric position of a chromosome with a relative length of 3.2 ± 0.2%. The 
lg H-bearing chromosome detected by the FISH method was identical to that found by ISPCR procedure. Visibil­

ity of chromosome bands was reduced by heat and salt treatments and could not be analyzed after thermocycling. 
Therefore, specific identity of the chromosome bearing the lg H gene remains unknown. Banding of fish chromo­
somes is difficult and poses a barrier for applying current molecular techniques to physical mapping of teleost 
genomes. Application of the ISPCR to chromosomal mapping is new for fish species and is only in initial stages 
of development for higher vertebrates. COMP BIOCHEM PHYSIOL 118B;4:793-796, 1997. © 1997 Elsevier Science 
Inc. 
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INTRODUCTION 

General acceptance of in-situ hybridization (ISH) for physi­

cal mapping of genes has occurred during the past decade, 
led by the development of nonisotopic labeling techniques 
and use of fluorescent or enzymatic reporters (1). Fluores­
cent in-situ hybridization (FISH) has become a standard 
method for chromosomal localization of DNA sequences 
(20) in higher vertebrates including humans (22) and mice
( 16). Other than application in cytogenetics and gene map­
ping, FISH is commonly used for diagnosis of chromosomal
abnormalities (2).

However, an inherent limitation to the FISH technique 
is that multiple copies of a target sequence are typically re­
quired for detection (17), resulting in limited application 
for single-locus sequences. In-situ polymerase chain reaction 
(ISPCR) is a newly developed technology that allows multi­
plication of target DNA sequences. Although ISPCR is the­
oretically useful in physical mapping, information on this 
topic is currently limited (7) and only a few studies have 
addressed chromosomal mapping (23 ). This is in part be-
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cause chromosome morphology is degraded by thermal cy­
cling, and it is difficult to retain PCR products in situ.

Identification of chromosome banding patterns is an ad­
ditional and required step of physical mapping. Several pro­
cedures have been proposed to allow simultaneous observa­
tion of chromosome bands and in-situ hybridization signals, 
such as banding with 4, 6-diamidino-2-phenylindole 
(DAPI) (9) and use of alkaline antifading and counter­
staining solutions (13). Alternatively, hybridization signals 
and banding patterns can potentially be displayed in succes­
sive steps (11 ). 

Compared with higher vertebrates, little information is 
available about application of ISH for gene mapping and 
cytogenetic studies of fish species. Ribosomal RNA genes 
(18) and other highly repeated DNA sequences (10) have
been investigated in a few cases. Greater difficulty can be
expected in applying ISPCR to fish species because fish
chromosomes are small and numerous, and techniques for
identifying individual chromosomes are available only in a
few species (8,25). Most fish species do not have well differ­
entiated chromosome bands, and therefore, simultaneous
display of hybridization signals and banding patterns can be
difficult to achieve.

In this study, an ISPCR method was tested for chromo­
somal localization of the channel catfish lg H gene, which 
encodes the immunoglobulin heavy chain constant region 








