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Fig.1 The known ORF and the theoretical ORF num-
ber verses its length. The vertical coordinate denotes
the logarithm of ORF number and the abscissa—the
ORF length. (A) Escherichia coli; (B) Bacillus subtilis;
(C) yeast. —e— known ORF;—o— theoretical ORF
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Table 1 The linear regression coefficient of the shorter ORF distribution (less than 110 amino acids) for

the 3 organisms and the ORF distribution for component-constrained random sequences correspondingly

Length Maximum length
GC content - R? Name
(million bp) of ORFs

-0.0231 5.2589 0.9962 228 Yeast
0.40 12.2

-0.0297 5.4827 0.9921 185 Random

-0.0181 4.7364 0.9918 262 E.coli
0.52 4.6

-0.0206 4.8516 0.9935 236 Random

-0.0192 5.6235 0.9918 293 B.subtilis
0.44 4.2

-0.0245 4.9148 0.9877 200 Random
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Table 2 The relation between the number of theoretical ORFs for component-constrained

random DNA sequences with different DNA length

Length , Maximum length  Total number
GC content o a b R? R
(million bp) of ORFs of ORFs
0.5 01 -0.0175 29374  0.9767 0.33 168 2100
0.5 0.5 -0.0183 3.6438 09810 029 199 10774
0.5 10 -0.0190 3.9837  0.9886 0.28 210 21568
0.5 4.0 -0.0205 46939 09924  0.28 229 86206
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Table 3 The relation between the numbers of theoretical ORFs for component-constrained

random DNA sequences with different GC content

Length , Maximum length  Total number
GC content o a b R? R

(million bp) of ORFs of ORFs
0.3 1.0 -0.0357 4.5624 0.9922 0.47 128 28317
0.4 1.0 -0.0263 4.2475 0.9848 0.35 162 26283
0.5 1.0 -0.0190 3.9837 0.9886 0.28 210 21568
0.6 1.0 -0.0140 3.7655 0.9944 0.23 269 16055
0.7 1.0 -0.0083 3.3097 0.9850 0.17 399 10191
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Fig.2 The ratio of the number of known

and theoretical ORFs for the 3 organisms
—— yeast <O—FE.coli @ B.subtilis
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THE ORIGIN AND DISTRIBUTION OF SHORT ORFS IN YEAST,
E. coli AND B. subtilis GENOMES

LI Hong
(Department of Physics, College of Sciences and Technology, Inner Mongolia University, Huhhot 010021, China)

Abstract: Using the terminal codon method proposed by us, the first kind of ORFs (denoted theoret-
ical ORF) are predicted in yeast, FEscherichia coli and Bacillus subtilis genomes. The theoretical ORF
number and known ORF number verses its length are given. The two distributions are consistent with
each other while ORF is length larger than 150 amino acids. There is a good linear relation between the
logarithm of theoretical ORF numbers and its length for the theoretical ORF shorter than 150 amino
acids. We suppose that the theoretical ORFs and their linear relation with the length of ORFs come from
the randomness of the DNA sequences. The relation between ORF distribution and GC content, and be-
tween ORF distribution and length for component-constrained random sequences are analyzed. The results
show that our supposition is correct. The ratio of the number of known ORF and short theoretical ORF
are given. The relation may be useful for gene identification.

Key Words: Yeast; Escherichia coli; Bacillus subtilis;

Component-constrained random DNA sequences; Open reading frame distribution
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