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Fig. 1 The Fourier spectra for the coding sequences of (a) 2hhb (identifier of protein in PDB, similarly hereinafter) ,
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Table 1 Average standard deviations of base distributions in three codon positions for the period 3
and the noir period 3 coding sequences respectively

Norr period3 coding sequence

Period 3 coding sequence

Base A U

7

Average standard deviation 7

2.3 BAFSIPE LRI MR (= K
FERR B S A R IR L S 80 R T
FAHAHE I (= 3207 5 61 A% 7
B E) 5% 2. WNE2HaTLLEH, &
SERRAE PP P 51 b ) AT R AR AH 2 A2 KK,
fEEARAT — 2 fm ), HFAAE Val. Ala F Gly 1 22
SRR, AEFAWE3 R0 s BRI AR TR A 3

G

9

C U G

4

ISR E DR 1. 9%, IX 3 DNRIERR S 150 —
PEBIER R G, SR KFEA T, A3 5
F G LR A D 10 1 R LG TG R R 3 B R i Kk —
Yo GRS RS, A SEER 1) DA e
H19.0%, BAGRK A 1.2%; mife G A3 1 F
B, Bl 7. 6%, BRI 1.7%.

Table 2 The usages of codons and amino acids occurring in the period 3 and in the nomr period 3 coding sequences respectively

Codon
UuuU (0.8/1.3%
uucC (1.2/1.1)

Amino acid
Phe (3.3/3.9)"

Leu (8.3/9.3) UUA (0.2/0.
UUG (0.4/1.
CUU (0.5/0.
CUC (1.0/0.
CUA (0.2/0.

CUG (2.7/1.

(0.9/1.
(1.6/1.
(0.3/0.

(1.2/1.

9)
0)
8)
7)
6)
7
2)
0)
7)
4)

le (4.6/4.7) AUU
AUC

AUA

Met (1.9/2.2) AUG

Val (7.5/5.6) GUU
Guc
GUA

GUG

(0.8/1.
(1.3/0.
(0.5/0.
(2.0/1.

0)
6)
6)
5)

Ser (7. 1/7.6) ucu
vcc
UCA
ucG
AGU
AGC

(0.9/0.
(1.1/0.
(0.3/0.
(0. 4/0.
(0. 4/0.
(1.3/1.

8)
9)
8)
3)
9)
1)

Pro (5.2/5.4) CCU (0.6/1.1)
CCe (1.1/0.
CCA (0.5/1.

CCG (0.9/0.

Thr (5.5/5.5) ACU (0.8/0.
ACC (1.5/1.
ACA (0.5/1. 1)

ACG (0.6/0.4)

Tyr (2.9/3.1) UAU (0.6/1.0)

UAC (1.1/0.9)

Codon
GCU (1.2/1.2)
GCC (2.3/1.
GCA (0.8/0.8)
GCG (1.3/0.

Amino acid

Ala (9.0/6.6)

His (1. 8/2.3) CAU (0.5/0.

CAC (0.6/0.

Gln (3.3/4.4) CAA (0.6/1.2)

CAG (1.5/1.5)
Asn (4.5/5.6) AAU (1.0/1.8)
AAC (1.7 1.6)
Lys (5.2/4.9) AAA (1.6/1.6)
AAG (1.6/1.4)
Asp (6.0/4.8) GAU (1.4/1.8)
GAC (2.3/1. 1)
Glu (6.0/6.7) GAA (1.7/2.0)

GAG (1.9/2.1)

UGU (0.6/1.
UGC (1.0/0.8)

Cys (2.7/2.9)

Arg (5.1/6.2) CGU (0.5/0.
CGC (1. 1/0.
CGA (0.2/0.
CGG (0.5/0.
AGA (0.4/1.

AGG (0.4/0.

Gly (9.0/6.8) GGU (1.3/0.
GGC (2.6/1.
GGA (0.8/1.

GGG (0.9/0.

Trp (1.2/1.7) UGG (0.8/1.

"The left (right) number of “/™ denotes the occurrence frequency (%) of amino acids in the period3 ( norr period3) sequences.

' The left ( right) number of “/” denotes the relative codon usage (RCU) in the periodt 3 ( nor period3) sequences.
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Fig. 2 'The Fourier spectra for (a) the coding sequence of lifc and (b ) the sequence in which the third bases of

some codons of lifc are changed synonymously
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Fig. 3 The Fourier spectra of (a) the coding sequence of 1hdr and (b) the sequence in which the codon order of 1hdr is shuffled
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properties of coding and noncoding DNA sequences: GenBank

Tentative Study of the Coding Sequences Without 3-base Periodicity

ZHANG Jing™
Yunnan University, Kunming 650091, China)
SHI XiuwFan

( Laboratory of Cellular and Molecular Evolution, Kunming Institute of Zoology, The Chinese Academy of Sciences, Kunming 650223, China)

( The Center of Applied Statistics,

Abstract

characterized by 3 base periodicity. Statistical analysis suggests that whether a coding sequence has 3 base

Fourier spectra of 120 short coding sequences (< 1 200 bp) show that not all coding sequences are

periodicity may be related to the composition and distribution of bases, the usage and the order of the amino
acids of the encoded protein as well as the synonymous codon usage. Generally, the content of A+ U is higher
than that of G+ C in nomr period-3 sequences, inversely in period3 sequences. In the three codon positions, the
base distribution in the norr periodic 3 sequences is more uniform than in the periodic 3 sequences. The usage
biases of the amino acids and the codons in norr periodt3 sequences are weaker than that in period-3 sequences.
All of these phenomena should be considered sufficiently in predicting the genes and exons of DNA sequences by
Fourier analysis method.

Key words coding sequence, Fourier analysis, 3-base periodicity, nom 3-base periodicity
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