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Abstract

Proteins prefer to have 31.44 % of carbon and 27% of large hydrophobic
residues in its structure for stability. This paper analyzes the variation of
these large hydrophobic residues in different species and its relevance to
protein hydration, stability and disease. Protein sequences of 20 different
living systems, including human, chimpanzee, dog, cow, mouse, rat,
chicken, fruitfly, zebrafish, C.elegan, mosquito, honeybee, beetle, yeast,
Spurpuratus, K.lactis, Spombe and A.thaliana have been analyzed. For
comparison the Influenza virus and P.falciparum are studied. The results
show that there is reduction of large hydrophobic residues during
evolution that causes hydration in proteins. The length of protein
sequences increases accordingly. The reduction is high in heterosexual
animals than that of plant and fungi. The reduction is observed based on
the food habits, sexual behavior and environmental factors of the living
system. To conclude many proteins are being hydrated during evolution
that cause disease. Thisis very much in human.
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I ntroduction

Proteins are the working force in al living systems[1]. These proteins evolved to have
a defined structure and specified function [2-4]. These proteins are translated from
MRNA. There are attempts to understand these biological macromolecules [5, 6].
Recently, it is reported that the protein coding frames of MRNA sequences prefers to
have definite amount of XTX (X= A, T, G or C) that corresponds to number of large
hydrophobic residues [7]. That is proteins prefer to have 27% of large hydrophobic
residues in its structure for stability’. These large hydrophobic residues include
Phenylalanine (F), Isoleucine (1), Leucine (L), Methionine (M) and Valine (V) -
(FILMV). Hydrophobic interactions are the dominant force in al biochemical
reactions. Carbon is the only element contributes towards interaction that is
dominated by FILMV. This paper analyzes the variation of FILMV in different
species and its relevance to protein hydration, stability and disease.

Materialsand Methods

The complete sets of protein sequences of human, chimpanzee, dog, cow, mouse, rat,
chicken, fruitfly, zebrafish, C.elegan, mosquito, honeybee, beetle, yeast, S.purpuratus,
K.lactis, Spombe, A.thaliana, Influenza virus and P.falciparum are taken from
ftp://ftp.ncbi.nim.nih.gov/genomes/. The fraction of al amino acid in each speciesis
calculated. The fraction of large hydrophobic residues, F, I, L, M and V are grouped
separately. This number is obtained for all species and plotted fraction of FILMV
versus species as shown in figure 1.

Results and Discussion

0.29
¢ Ce
& Pf & Sp
¢ Kl
¢ Sc ¢ Tc
028 ¢ Am & At
®lv
>
3
m ¢ SPU® Kiim
S 027 ¢ Ag
S & Dr
b ¢ Bt
o
L
¢Dm o cf Gg
0264+ - - - ®Hs ____
& Pt
0.25

Figure 1: Reduction in amount of FILMV in heterosexual species.
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The average fraction of FILMV in different species is shown in the figure. The
species include human (Hs), chimpanzee (Pt), dog (Cf), cow (Bt), mouse (Mm), rat
(Rn), chicken (Gg), fruitfly (Dm), zebrafish (Dr), C.elegan (Ce), mosquito (AQ),
honeybee (Am), beetle (Tc), yeast (Sc), Spurpuratus (Spu), K.lactis (KI), Spombe
(Sp), A.thaliana (At), Influenzavirus (Iv) and P.falciparum (Pf). Plant and fungi show
a higher amount of FLMV than the expected value of 27%. Most of the animals lack
these large hydrophobic residues. Particularly human and chimpanzee show much
lower amount of large hydrophobic residues. This mean that more number of proteins
being hydrated during evolution. This is alarmingly important in human. This is
reason why several proteins cause diseases.

During the evolution the length of the proteins increases in all species. It is
phenomenal in heterosexuals because of mixing of DNA take place during
reproduction. Apart from the heterosexual reproduction, the food habits and
environmental factors also contribute towards the alteration in protein length. Small
hydrophobic residues such as glycine, alanine, proline, cytocine and tryptophan
compensate some of the lossin FILMV to some extent. A study is carried out on the
extent of small hydrophobic residues contribution. It is about 3:1 ratio. Three small
hydrophobic residues compensate one large hydrophobic residue. But it could have
been 6:1 ratio and requires more detailed analysis.

This compensation by small hydrophobic residues increases the proteins length.
Another study on the protein length has been carried out on species. It reveals the
protein length increases considerably during evolution. Lengthier proteins found more
in heterosexuals than that of plant or fungi. The number of protein sequences with
length greater than 2000 amino acids are calculated. The species. S.cerevisiae,
K.lactis, Spombe and A.thaliana are having least number which posses a higher
degree of order ness in the protein sequences. At the same time the animals such as
human, chimpanzee, cow and dog show a higher number of lengthier proteins with
lower degree of order. These changes also related to different food habit and
environmental factors. The number of proteins with length greater than 5000 are
counted for each species. There are no sequences having length greater than 5000 in
Scerevisiae, K.lactis and Spombe and only two sequences in A.thaliana while dog
found with 33 sequences. The rat and mouse are having 29 and 18 sequences
respectively. It confirms the presence of lengthier proteins in heterosexuals compared
to plant and fungi. That is the length of the proteins increases considerably in
heterosexuals.

Conclusion

The conclusion is that there is a reduction in amount of large hydrophobic residues
observed in animals. That is during evolution the proteins are being hydrated that
cause genetic diseases. The length of the proteins also observed to be increases
considerably during evolution. Lengthier proteins found more in heterosexuals than in
plant or fungi. It is because of mixing of DNA take place during reproduction. In
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short many proteins are being hydrated during evolution. This is reason why several
proteins cause disease. Thisisvery much in human.
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