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The Pacific red abalone Haliotis rufescens 
(Swainson, 1822) is a marine gastropod 
inhabiting along the Pacific coast from Southern 
Oregon – Northern California to the Baja 
California Peninsula in Mexico.  

Together with banding and FISH techniques, 
flow cytometry has been used for the analysis of 
DNA contents. However application of flow 
cytometry and chromosomal sorting had been 
used mainly in plants and mammals. The 
implementing of these techniques in molluscs 
has been delayed by difficulties in obtaining 
cellular line culture. 

The fluorescence fading and chromosome 
imaging method were jointly used to analyze 
chromosomal DNA contents (haploid set) in 
Pacific red abalone. The fluorescence intensity 
was measured in H. rufescens chromosomes 
(2n=36) stained with DAPI. The fluorescence of 
each chromosomal type was recorded using 
color digital images of 24 bits. This kind of 
images allowed quantifies the fluorescence 
intensity by means of 256 levels of brightness.  

 

 
Figure 1. Correlation between chromosomal DNA 
content and chromosome area. The numbers inside 
represent the chromosome type. Discontinuous 
plotted line represents calculated standard error. 

Their DNA contents were related with 
chromosomal sizes (p<0.001) (Figure 1), and the 
DNA values found showed a range from 0.1106 
± 0.0045 pg (chromosome # 1) to 0.0890 ± 
0.0060 pg (chromosome # 18). The genome size 
calculated for H. rufescens by sum of all 
chromosomal DNA contents was 1.7717 ± 0.005 
pg (Table 1). This study describes an alternative 
imaging method for analyzing chromosome 
morphology and chromosomal DNA contents in 
molluscan chromosomes.  
 
Table 1. Individual chromosome DNA content in 
Haliotis rufescens and its conversion into Mega base 
pairs (Mbp). 
 

Chromosome Mean DNA 
content (pg) 

Standard 
deviation (pg) Mbp* 

1 0.1106 0.0045 108,201 

2 0.1051 0.0098 102,752 

3 0.1035 0.0053 101,175 

4 0.1010 0.0093   98,824 

5 0.0999 0.0077   97,655 

6 0.0976 0.0072   95,490 

7 0.0997 0.0089   97,474 

8 0.0982 0.0099   96,087 

9 0.0994 0.0063   97,243 

10 0.1006 0.0094   98,393 

11 0.0975 0.0104   95,319 

12 0.0979 0.0085   95,757 

13 0.0969 0.0075   94,784 

14 0.0958 0.0087   93,690 

15 0.0934 0.0090   91,355 

16 0.0939 0.0076   91,825 

17 0.0917 0.0077   89,640 

18 0.0890 0.0060   87,056 

Total 1.7717 0.0050   1,732,720 

* Number of base pairs = mass in pg x 0.978x109 
(Dolezel et al. 2003).  
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