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ABSTRACT Establishment of chromosome identity is the first step of physical genome mapping. This step is hindered by a lack of 

banding techniqnes and size homogeneity in the chromosomes of the eastern oyster, Crassostrea virginica. In this study, chromosomes 

prepared from adult gill, ripe gonad tissues, and embryos were analyzed with a compnter-based measurement system. Chromosomes 

from embryos were elongated with excellent morphology and identifiable secondary constrictions, although homologous pairs were 

difficult to establish because of asymmetric sizes found between homologues. Meiotic chromosomes at the stages of diakinesis (testis) 

and pachytene (ovary) offered distinct advantages for karyotyping. These chromosome bivalents possessed a haploid chromosome 

number (n = JO) with transverse chromomere bands analyzable by microdensitometry. Chromosomes derived from gill tissue were 

highly condensed and few spreads were analyzable. ldiograms of each chromosome were developed in this study based on size, 

centromere position, and chromomere bands. These results indicate that mitotic and meiotic cells arc each importam for the study of 

chromosomes of the eastern oyster and that computer-assisted analysis will be useful for establishment of karyotypes and idiograrns. 
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INTRODUCTION 

Identification of individual chromosomes is the prerequisite 

step for in situ detection and location of specific DNA sequences. 

The genome of most oyster species is composed of l 0 metacentric 

and submetacentric chromosomes, comprising three groups based 

on size (Longwell and Stiles 1967). Techniques need to be devel­

oped for further identification of specific chromosomes within the 

oyster genome. Identification of individual mammalian chromo­

somes has been accomplished by techniques such as Giemsa (G)­

banding or reverse (R)-banding: however, these techniques do not 

produce consistent banding patterns in lower vertebrates (Zhang 

and Tiersch 1998a) and invertebrates, including oysters. 

It is well established that the quality of chromosome prepara­

tions is directly related to the source mate1ial. Embryos and so­

matic tissues (such as gill filament) are most commonly used for 

cytogenetic analysis in oysters. Karyotypes of the eastern oyster, 

Crassostrea virginica, based on somatic (Rodriguez-Romero et al. 

1978) and meiotic chromosomes (Longwell et al. 1967), have been 

described. However, none of these studies examined structural 

markers on the chromosomes; therefore, chromosomes of similar 

size could not be distinguished in these studies. Although "G-like" 

chromosome bands were studied in this species (Rodriguez­

Romero et al. 1979), routinely useful banding patterns and analysis 

techniques have not been established. 

In fish, meiotic chromosomes (at early prometaphase I) without 

colchicine treatment, are typically extended with knot-like struc­

tural markers (chromomeres), which are useful for identifying in­

dividual chromosomes (Yu et al. l 994 ). Most spreads prepared 

from ripe gonad tissue are composed of chromosome bivalents, 

and no pairing is required to establish a karyotype. With the as­

sistance of microdensitometric methods (Zhang and Tiersch 

l 998b ), these chromomere bands could be identifiable as markers

for chromosomes of oysters.

In the present study, we developed haploid karyotypes for the 

eastern oyster from meiotic chromosomes (in diakinesis and 

pachytene stages). By computer-based measurements and statisti­

cal analysis, we compared these karyotypes with diploid karyo­

types prepared from gill and embryonic cells, and documented 

naturally occurring chromomere structures useful for chromosome 

identification. 

MATERIALS AND METHODS 

Materials 

Eastern oysters were obtained from Grand Isle, Louisiana, and 

were maintained in an indoor recirculating system until use 

(Buchanan et al. 1998). Twenty ripe females and 15 ripe males 

were used to sample gonad and gill tissues in this study. Embryos 

were produced by artificial fertilization based on methods de­

scribed in Paniagua-Chavez et al. (1998). 

Chromosome Preparation 

Gonad Tissue 

About 0.2 g of testis or ovary tissue were removed and cut into 

~2-mm2 pieces, which were placed in 0.9% sodium citrate (pre­

pared in deionized water) with continuous swirling for 5-7 h. The 

tissue fragments were fixed twice for 20 min with cold Carnoy's 

fixative I (methanol:chloroform:acetic acid; 6:3:1), and fixed three 

times for 20 min in cold Carnoy's fixative n (methanol:acetic acid; 

3: I). The tissues were ground and passed through a 70-µ cell 

strainer. Cells were collected, pelleted, and resuspended in Car­

noy' s fixative [I overnight. Chromosomes were prepared on mi­

croscope slides using standard air-drying methods. 

Embryos 

Embryonic cells collected 5 h after fertilization were used in 
this study. Techniques for preparation of chromosomes of oyster 
embryos have been described in Guo and Allen (1997). Embryos 

were concentrated on a 15-µ nylon filter after the colchicine lreat-
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