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Fig.1 FCGR of Arabidopsis thaliana

a the arrangement of string of 1~4 nucleotide in blocks b Intron inter and exon represent separately the three regions.
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Fig.2 Composition histogram of tetranucleotides over three regions of worm chromsome I and Il
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Table 1 Discrepancy of distance D and entropy E

between regions within organisms

Intron-inter Intron-exon Inter-exon

D E D E D E

AT 0.2968 0.0235 0.5353 0.2514 0.4290 0.2279

worm 0.2615 0.1609 0.6157 0.3695 0.3876 0.5305

fly 0.2131 0.4451 0.4971 0.5858

0.6157 0.1407

Table 2 Discrepancy of distance D and entropy

2.2
2 a 2 b
I 1
intergenic DNA
1
2 6
0.0890 intergenic DNA
0.0517
0.0744. 6
0.0325 intergenic DNA
0.0811
0.0159
contig

E between each chromsome and whole sets of worm

Chromosome [ Chromosome ||

D E D E D

Chromosome Il

Chromosome [V Chromosome V Chromosome X

D E D E D E

intron  0.0354 0.0049  0.0279 0.0005

inter  0.0317 0.0700 0.0182 0.0256 0.0331

exon 0.0364 0.0064 0.0240 0.0061

0.0475 0.0238
0.0369
0.0447 0.0011

0.0890 0.0325
0.0517 0.0595

0.0223 0.0148 0.0120 0.0017

0.0181 0.0643 0.0305 0.0811

0.0245 0.0115 0.0744 0.0158 0.0614 0.0159

2.3

0.0617
0.1271.

Table 3 Discrepancy of entropy E between organisms

intergenic DNA

E AT worm AT fly Worm fly
intron 0.2896 0.1455 0.2905
inter 0.3322 0.2051 0.1271
exon 0.0269 0.0348 0.0617
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Genome-scale Compositional Comparisons in Noncoding Regions of Eukaryotes
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Abstract By using four methods histogram

discrepancy of entropy

chaos game representation

discrepancy of distance and

at genomic level the composition of short oligonucleotides and their compositional

complexities in three different regions introns intergenic DNAs and exons of genomic DNA from Arabidopsis

thaliana Caenorhabditis elegans and Drosophila melanogaster were studied. It can be concluded that 1

although the genome sizes and gene numbers are quite different the compositional complexities of exons are
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similar while that of noncoding regions are quite different between eukaryotic genomes. From quantitative
perspective  this finding means that the degree of organismal complexity is mainly reflected by noncoding
regions but not by exons 2 in the same regions of genomic DNAs composition and compositional complexity
are highly similar between chromosomes or contigs within eukaryotic genomes 3  composition differ
remarkably little between introns and intergenic DNAs. This suggests that the effects of transcription splicing

second structure contribute minimally to the constraints operating on these sequences.

Key words noncoding region organismal complexity base composition discrepancy of distance discrepancy

of entropy chaos game representation
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