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SUMMARY

The amino acid composition calculated from a gene assembly coding more than 3,000 — 7,000 amino acid

residues represents the species specific amino acid composition based on the complete genome. In the present

mathematical study, the 17 amino acid composition based on the sample size, 3,000 — 7,000, represents an amino

acid composition with 95 % level simultaneous confidence intervals for all amino acid probabilities in the sample. A

genomic structure is constructed homogeneously with putative small units coding similar amino acid compositions

under a mathematical rule.

INTRODUCTION

We have shown that the amino acid compositions calcu-
lated from the 16 Saccharomyces cerevisiae chromosomes
coincided with each other and with that based on the
complete genome”. The consistent result was obtained
from Encephalitozoon cuniculi . The amino acid compo-
sitions based on smaller units coding 3,000 — 7,000 amino
acid residues than the Saccharomyces cerevisiae chromo-
somes resembled that based on the complete genome”.
In addition, the amino acid composition calculated from
several proteins resembled the cellular amino acid compo-
sition obtained from amino acid analyses of cells”. These
results suggest that the amino acid composition based on
a small unit represents that based on the complete
genome. Therefore, the present study has been designed
to mathematically estimate the size of a small unit which
shows a similar amino acid composition as the complete
genome,
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MATERIALS AND METHODS

To estimate a unit size which represents a total popula-
tion, a multinomial distribution analysis* was carried out.
According to this theory, the 17 amino acid residues were
chosen at random choice from the population of size # to
compare the results with those calculated from gene

assemblies or complete genomes”?.

RESULTS AND DISCUSSION

As the gene amino acid composition analysis shows that
a genome is apparently constructed with similar small
“units” without boundaries, and that the “unit” size is
independent of the population size?, it appears that the
existence of the “unit” is proven by a mathematical equa-
tion. Therefore, we applied a multinomial distribution
analysis to the present study. According to this analysis,
the probabilities of 17-component random choice are cal-
culated from a large number of samples. Inversely, a cer-
tain distribution of amino acid residues determines the
sample size of amino acid residues from an amino acid
pool, so that the difference between the former and the
latter falls within a particular reliability range, as shown in

Table 1 and its legend 9, Using 17 amino acids, our
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Table 1 Multinomial distribution.

Amino acid species 1 2 3| e 17 Total
Number of observations (Y;) Y, Y, Yy, | e Y, "
Population ratio (p,) », b, Dy | e b1r 1
Sample ratio ($,) b by By | e b 1

The number of amino acid species is 17.
n . the total sample size.

Y, . the ith amino acid number in the total sample size #.

p; . the population ratio of the ith amino acid (the probability of the ith amino acid at random

choice from the population of size ») .

Here, p,=Y/n,i=1,2,3, ..., 17, are the sample ratios.

The amino acid distribution is expressed by the multinomial distribution,
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Then, the 95 % level simultaneous confidence intervals for all p;’s are as follows

From the chi-square distribution table, 4%, (0.05) = 26.2962.

, b.(1—p.
Therefore, p, = p, + /26.2062 \j‘#ﬁz) ,

< 262962 | PA=P) _
U m

thatis, [p;— 5

_ 26.2962,(1-5,)

Thus, » e

The p; which strongly affects the sample size # is assumed to be 0.12 observed at the largest sample

ratio. The quantity A means the observable difference between p; and p,. Here, we assume that the

difference, 0.02 or 0.03, is detectable.
If p; = 0.12 and A = 0.02, n = 6,942.
If p; = 0.12 and A = 0.03, n = 3,085.

observation of the detectable difference and the largest
sample proportion in the sample are assumed to be 0.02
or 0.03 and 0.12, respectively ; the sample size which can
express the amino acid composition at a 95% level of
simultaneous confidence intervals for all amino acid prob-
abilities, is 3,000 and 7,000, respectively. These results are
consistent with those obtained from the calculation of
amino acid composition using several genes”. Thus, the
17 amino acid composition based on the sample size,
3,000 — 7,000, represents an amino acid composition with
95 % level simultaneous confidence intervals for all amino
acid probabilities in the sample. Thus, a genomic struc-
ture is constructed homogeneously with putative small
units coding similar amino acid compositions under a
mathematical rule, and their coding sizes are 3,000 —

7,000 amino acid residues.
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