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Relationships of Nucleotide Amino Acid Sequence and
Secondary Structure of Protein and Molecular Design
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Abstract May the structure information of protein be obtained from the corresponding nucleotide sequence For this question a
computer program was used to conduct a statistical analysis about the clustering phenomena of amino acids. In this method 20
kinds of amino acid were classified into 2 types according to the number of hydrogen bonds formed by middle base of their
correlation codons. It can be seen that amino acid has a rather great possibility of neighboring on another of its class and this
assembly has a tendency to forming specific secondary structure. A sequence was designed and its secondary structure was

predicted by this prediction software .

Key words nucleotide amino acid sequence secondary structure molecular design
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AGCTPRS W D E N; , P, i
FIKLNQVHY M P,
1.2 N.
DSSP 25% b=y 3
923 Z N,
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P’ 2N 6
N\ ERt
2
2.1
1
N N, P
2~5
N 12
P = 1
N, 1
2 P, j=1 20 Table 1 Probabilities of clustering of the same type
j N amino acids on different cluster length
. Y L=2 L=3 L=4 L=5
J t P 0.751 0.524 0.355 0.240
N; J P 0.760 0.511 0.312 0.188
2 P . L cluster length P the probability of clustering of the same
i I classification P’ the limiting probability of random cluster.
P, = N, 2
3 l
1=12 1
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Table 2 Probability of amino acid stands in clustering 78.4% ~ 81.8%
. P;
A@no Classification J h e
e T Er 66.2% ~ 77.5%
A 1 0.629 0342 0.172 0.0864 I
G 1 0.637 0.357 0.186  0.0943
C 1 0.653 0.351 0.193  0.0914 50% 2 3
T 1 0.631 0.345 0.176  0.0879
P 1 0.600 0.322 0.158  0.0758
R 1 0.606 0.321 0.149  0.0735
S 1 0.640 0.351 0.183  0.0905
W 1 0.650 0.356 0.188  0.0960 2.3
D 2 0.837 0.649 0.486 0.354 :
E 2 0.854 0.672 0.501  0.367
F 2 0.831 0.632 0.455 0.324 5 6
1 2 0.839 0.639 0.467 0.332 p
K 2 0.860 0.685 0.509  0.377 B
L 2 0.825 0.629 0.460  0.329 P, 4
N 2 0.842 0.656 0.487  0.352
Q 2 0.834 0.652 0.477  0.344
\ 2 0.836 0.647 0.470  0.331 P,
H 2 0.820 0.631 0.462  0.323
Y 2 0.831 0.628 0.458  0.325 4
M 2 0.835 0.637 0.458  0.333 Table 4 Probability of that residue stands in clustering
L cluster length P; ; probability of amino acid stands in corresponding to its secondary structure
clustering. L=2 L=3 L=4 L=5
L=5 Py 0.328 0.192 0.102 0.0530
Py, 0.570 0.456 0.343 0.251
. 2
78.3% P, 0.502 0.383 0.276 0.196
63% L cluster length Py | probability of that 1st secondary structure ¢
84 9% residue stands in Ist clustering P, , probability of that 2nd secondary
structure h e residue stands in 2nd clustering P’; the total probability
of 2 types of secondary structure residues stand in clustering corresponding to
40% 60% their secondary structure.
2.2
4
3 4
32.8% ~5.3% 2~5
P i P t
3 57% ~25.1%
2~5
3 50.2% ~19.6%
Table 3 Probability of clustering residue with secondary 2~5

structure correlates to its clustering class

L=2 L=3 L=4 L=5
Py 0.390 0.427 0.454 0.473
P, 0.784 0.802 0.811 0.818
P, 0.662 0.714 0.750 0.775

L cluster length P; probability of 1st clustering residue with 1st
secondary structure ¢ P, probability of 2nd clustering residue with 2nd
secondary structure h e P, the total probability of 2 classes of

clustering residue with secondary structure correlates to its clustering class.

39.0% ~47.3%

3
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Table 5 The sequence designed and its secondary structure

Sequence CCARRCPEEFKVVPTTGW
Designed LLLLLLL * * % % % * LLLLL
PHD LLLLLLLLLLLLLLLLLL
PROF L.LLLLL. .L...LLLLL
" Designed” the secondary structure designed “ PHD” the result of
the prediction server * L” Loop irregular secondary structure * .”  the
structure can not be given “ %" regular secondary structure.
Loop
PHD PROF
PHD LOOP PROF
923
Loop
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