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A replication banding procedure using flu­

orouracil (FU) and bromodeoxyuridine 

(BrdU) was developed for use with cul­
tured leukocytes of channel catfish (lcta­
Jurus punctatus). Analyzable banding pat­
terns were produced on chromosomes 

stained with a fluorochrome plus Giemsa 

method. The consistency of the 
chromosomal bands was evaluated by 

computer-assisted image analysis. Band­

ing patterns of representative chromo­

somes including those bearing nucleolus 
organizer regions (NOR) were reproduc­

ible. A standard RBG-banded karyotype 
(R bands by BrdU and Giemsa) was es­

tablished with idiograms of each chromo­

some. We also developed procedures to 
study sister-chromatid exchange 
and sister-chromatid differentiation 

in cultured leukocytes, without addition of 
mutagenic substances. The average oc­
currence of SCEs in the absence of mu-

tagens was 3.0 :t 1.0 (n 60) chromo­
somes per cell and was not significantly 

different among fish (P .26). 

Studies of fish chromosomes have not 
been as successful or widespread as those 
in other vertebrate groups (Gold et al. 
1990). A limiting factor has been technical 

difficulty in obtaining good chromosome 

spreads, because most species have a 

large number of small chromosomes. Be­
cause of this and minimal compartmental­
ization of the fish genome by base com­
position (Medrano et al. 1988), techniques 

for linear structural banding (e.g., quina­
crine, Giemsa, and reverse bands) devel­
oped for higher vertebrates (Verma and 

Babu 1989) have succeeded rarely with 
fish chromosomes. 

Dynamic methods using mitotically ac­
tive cells, such as replication banding, are 

an alternative to structural banding. Tech­

niques including RBG (replication bands 
by bromodeoxyuridine using Giemsa) pro­
cedures rely on the incorporation of a 
base analogue during DNA replication and 

postfixation modification of chromosome 
structure in the substituted regions (Ron­
ne 1992). Therefore difficulties that relate 

to the structure or base composition of 

fish chromosomes can be bypassed with 
replication (R) banding. Replication band­
ing of fish chromosomes has been report­

ed in Carassius auratus (Zhang and Wu 
1985); Rutilus rutilus and Scardinius erythro­

phthalmus (Hellmer et al. 1991); Oncorhyn• 

chus mykiss (Delany and Bloom 1984); 

Salmo salar (Pendas et al. 1993), and Scor­

paena procus and Scorpaena notata (Giles 

et al. 1988) through intraperitoneal injec­
tion of bromodeoxyuridine ( BrdU) into 

living fish. However, banding patterns 

have been better controlled with the use 

of cultured cells (Ronne 1992). 














