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Abstract In order to modify and predict the unstable protein, the physical and chemical properties of protein and subcellular

localization were analyzed, and the tertiary structure of protein was built and analyzed, then the phylogenetic tree of the ALDH
family was drew by using bioinformatics methods, which was in the center of ALDH1~ALDH4. The result showed that the similarity
was higher but the homology was relatively low among the sequence of ALDH family, while acid sequence had more difference.
There was no special regularity of the distribution in GRAVY values (-0.284~0.01) and molecular weight of protein (47 974.0~61
810.5), but instability index, aliphatic index and isoelectric point were significantly different. Catalytic site and binding domain were
analyzed to have more differences, which gave different catalytic activity to members in every family. At last, the stability of unstable
protein was predicted after modification. The results of the analysis might provide valuable information for the study of ALDH
protein, and provide the basis for further study of the ways and the mechanism of ALDH on how it works in human body.
Keyword  Aldehyde dehydrogenase, Bioinformation, Comparative analysis, Protein properties, M utation predictio
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Figure 1 A phylogenetic tree of ALDH constructed by neighbor-joining method on MEGA 5.0
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Figure 2 The instability index and the pl point of ALDH protein sequence

Note: A: The instability index analysis; B: The pl point analysis; The statistical analysis was performed by Duncan’s multiple range

tests; Thedifferent letters indicate significant difference (p<0.01)
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Figure 4 The primary sequence of ALDH protein established by homology -based modeling

Note: Green: Promoter with the catalytic domain; Blue: The NAD*-binding domain; Gold: The oligomerization domain; Red:

Aldehyde-hinding loop
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Table 1 Stability prediction of human unstable ALDH protein after mutation

HEAR REMA DDG(10C) DDG(25C) DDG(40°C) DDG(55°C) DDG(70C)  pHfH
Names Mutation site pH value
ALDH3  Y365C 0.76 1.0 1.22 1.41 1.55 7.0
ALDH3 E328C 0.2 0.39 0.58 0.76 0.91 7.0
ALDH4 K347M 0.42 0.42 0.41 0.39 0.34 7.0
ALDH4  T213M 0.52 0.55 0.56 0.55 0.53 7.0
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