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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
ALDHI~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.
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Figure 1 A phylogenetic tree of ALDH constructed by neighbor-joining method on MEGA 5.0



30 Genomics and Applied Biology

1.2 ALDH

SignalP 3.0 Server
ALDH

TMpred
Wolf-psort
(Chang et al., 2014),
ALDHI1 (183~203,
223~244, 457~480)
(178~208,228~248,462~485) ALDH3
(118~137, 391~410) N
ALDH4 (210~232)
ALDHS5 (188~210, 211~230)

ALDH6 (25~44, 188~208,

(157~

ALDH2

306~327)
175, 191~210, 283~305) . 7
ALDHI  ALDH7
. ALDH
220 .

ALDH7

170~

ExPASy Proteomics Server Prot-
ALDH Instability
index.Ext. coefficient.Aliphatic index =~ .GRAVY .
pl GRAVY (-0.284~
0.01) (47 974.0~61 810.5) N

ALDH

Param

ALDH pl
. ALDH
ALDH3
ALDH4 >40
. ALDH3
ALDH7 (91.29+1.78)
(84.37+2.38), GRAVY ALDH

NAD(P)*

2 ALDH

CA: ;B ; SPSS

( 2o
1.3
Vector NTI,.NCBI BLAST ALDH
ALDH
44.4% 2.4%. ALDH
ALDHI 99.4%

62.5% ALDH2 99.8% 86%
ALDH3 96.6% 40.7% ALDH4
99.3% 70.5% ALDH5

95.1% 63.7% ALDH6 98.0%
72.5% ALDH7 94.6%
54.9%., ALDH
ALDH 45%
2.4% ALDH
PBIL SOPMA ALDH
ALDHI 42.77% a-
17.97% 11.13% B 28.12%
ALDH2 43.52%  a- .18.38%
9.67% B 28.43% ALDH3
46.15% o~  17.31% .10.04% @
26.5% ALDH4 373% -
.20.96% 8.17% B 33.57%
ALDHS5 43.18% - 1533 %
9.35% B 32.15% ALDH6
37.76% o~  .19.81% .10.09% B
32.34% ALDH7 39.33%
a- 22.31% 8.61% B 29.75%
( 3).
s (p<0.01)

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; The different letters indicate significant difference (p<0.01)



(ALDH)

Comparative Analysis and Mutation Prediction of Aldehyde Dehydrogenase Based on the Bioinformatics Methods 31
ALDHI1 (  ALDHI1A3) ALDH2
ALDH3 ALDH4 ALDH
NAD(P)*
. ( 4).ALDHI
Glu267  Cys301, ALDH2
Glu284 Cys318
- ALDH3
NAD(P)*
Asnll5  Tyrll6, ALDH4
Glu447  Phed49,
3 NAD (P)* ALDH
Figure 3 The Weblogo of ALDH proteins NAD (P)* -binding co- 5
nservative domain
14
o SWISS-MODLE  We-
bLab ViewerLite ALDHI1~4 °
Swiss-PdbViewer - ALDH3  ALDH4 >40
(Biasini et al., 2014), Psi  Phi °
90% Psi  Phi ALDH3 Y365C E328C ALDH4
K347M  T213M (Elsohly and Francis, 2015),

(Johansson et al., 2012), I-mutant2.0 DDG  (Kcal/mol) 1

4 ALDH
; :NAD* ; : ;

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: Alde-

hyde-binding loop
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1 ALDH

Table 1 Stability prediction of human unstable ALDH protein after mutation

DDG (10C)  DDG(25C) DDG(40C) DDG(55C) DDG(70C)  pH
Protein name 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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