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Table 1  Sources of protein samples
Strain name OGT G+C NP NO
Set I Shewanella benthica -10 46.0 3126 234
Shewanella frigidimarina -10 41.6 3526 234
Set Il Pyrococcus abyssi -100 4.7 1812 405
Pyrococcus furiosus -100 40.8 2087 405

OGT Optimal growth temperature G + C the genomic GC content NP
number of proteins  NO number of orthologs.
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Amino acids
1
Fig.1  The differences of secondary structure based amino acid composition. The upper half stands for the higher amino acid composition in

piezophilic proteins. A set I B set Il .
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Table 3 Negative correlative dipeptides from barophiles to nonbarophiles
2 Datasets Dipeptide Dy; Dy; Dy; - Dy
Set | ™ -0.21 -0.06 -0.15
Table 2 Positive correlative dipeptides from barophiles to nonbarophiles MS 0.04 0.19 ~0.15
Datasets Dipeptide Dy; Dy; Dyi - Dy VD 0.08 0.25 ~0.16
Set | EC 0.28 0.02 0.26 DH 0.17 0.35 _0.18
™ 0.09 -0.9 0.8 YE 0.04 0.22 -0.18
MN 0.26 0.09 0.17 CT 0.38 0.57 ~0.19
KD 0.25 0.09 0.16 MW ~0.05 0.15 ~0.20
Qc 0.10 -0.06 0.16 CF ~0.06  0.16 -0.21
cl 0.26 0.10 0.15 K 0.40 0.63 o3
Set [l QC 0.65 0.23 0.42 oM ~0.20 0.08 ~0.28
MW 0.29 0.02 0.27 Set TI MY ~0.10 0.06 ~0.16
MM 0.28 0.03 0.25 K o oo o7
CY 0.33 0.08 0.25 QI 0.22 0.40 ~0.18
wQ 0.66 0.43 0.23 TH 015 0.3 o018
HC 0.87 0.69 0.18 MQ 0.04 0.23 ~0.19
RC 0.19 0.02 017 WM ~0.16  0.06 ~0.22
QH 0.41 0.26 0.15 00 o.17 0.45 0.8
MC -0.32 0.05 -0.37
3 Dy = Dy; < -
0.15
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CT MW CF - CK CM
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Influence of amino acid and dipeptide composition on protein stability of piezophilic
microbes

Guangya Zhang Hongchun Li Jiagiang Gao Baishan Fang”
Department of Bioengineering and Biotechnology Huagiao University Xiamen 361021 China

Abstract Objective To compare the amino acid and dipeptide composition of proteins from piezophilic and non-piezophilic
microbes is of great significance for understanding the stability of piezophilic protein and directed mutation of them. Methods
The amino acids of different secondary structure and the dipeptides of 639 orthologs proteins were counted and the deviation of
them were calculated. Results The amino acid composition based on secondary structure and the dipeptide composition reveals
some common trends. The amino acids vary widely in 3 sheet and coil. In 3 sheet piezophilic proteins contain more amino acids
such as Val Ile and Leu whereas less Arg Lys and Asp in coil piezophilic proteins contained more amino acids such as Val
and Ile whereas less Gly and Pro. On the other hand piezophilic proteins contain more dipeptides such as YM' MN KD QC
CI MW MM CY WQ HC RC and QH whereas less dipeptides such as TW MS VD DH YE CT MW CF CK
CM MY QI TH MQ QQ and MC. Conclusion Dipeptide contains more structure and sequence information than amino
acid and it will be more helpful for understanding the mechanism of piezophilic adaptation and guiding the engineering of
proteins.

Keywords Piezophilic microbes dipeptide composition protein stability secondary structure mechanism of piezophilic

adaptation
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