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A model combines of support vector machine with a coarse grained model is proposed to predict the stability changes of protein mutant. With
optimized kernel function and attributes, a final accuracy of 84.61% was obtained with only 8 parameters in the task of predicting the AAG

sign which reflects the stability change of the protein.

1. BACKGROUND:

The prediction of the effect of amino acid substitutions
to the protein structure stability provides invaluable
information for the novel protein design, the protein
biological function assignment and the understanding
of the molecular mechanisms of diseases. Data about
amino acid alterations, including rare amino acid
mutations and common  single  nucleotide
polymorphisms is accumulated rapidly due to the
completion of the human genome project and the
development of high throughput biological technology.
To understand the effects of these alterations,

computational models are preferred over the time-
consuming and expensive experimental methods.
Several models based on machine learning methods
have been proposed to predict the stability change of
mutated protein when a single amino acid mutation.
However, these models, which mainly use the primary
sequence information and the 20 amino acid codes,
may become over-fitted when only limited data
available. A model with reasonable number of
parameters and structure information are necessary.

2. RESULTS:

Table 1 Comparison of different models

Models Number of Number of Accuracy MCC References
mutations parameters
Capriotti (SVM) 2048 42 0.77 0.42 [1]
Capriotti (NN) 1615 22 0.74 0.24 [2]
Cheng (SVM) 388 140 0.86 0.26 [3]
FoldX 388 8 0.75 0.25 [3]
Cheng (SVM) 1023 140 0.74 0.13 [3]
Cheng (SVM) 1135 140 0.78 0.31 [3]
Cheng (SVM) 1496 142 0.84 0.59 [3]
Shen (SVM) 1448 508 0.80 0.39 [4]
FoldX 1514 9 0.79 0.46 [5]
Ours (SVM) 1514 8 0.84 0.50

To decrease the number of model parameters, we take
the three dimensional structure information into
account in our model by the calculation of the contact
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energy change with a coarse-grained model, then
combine with the physicochemical features of the
amino acids to develop a support vector machine model.



The comparison of our model with others are listed in
the Table I.

The eight parameters used in our model are
hydrophobicity, isotropic surface area, electronic charge
concentration, volume, contact energycalculated with
RankviaContact [6] solvent accessibility (ASA), pH
value and experimental temperature (T). As indicated
in the Table I, with optimized kernel function and
attributes, a final accuracy of 84.61% and MCC of 0.50
are obtained with only 8 parameters in the predicting
the AAG sign which performs much better than the
previous machine learning methods and energy-
functions-based methods such as FoldX.

Conclusions:

The problem of protein stability change is still
appealing because of its significance in the
understanding of diseases and the novel protein design
in protein engineering. Although several models have
been proposed to predict the stability change, the
models are still not satisfactory. Our model improve the
previous model by combining a quantative calculation
based on structure information with more reasonable
physicochemical attributes when train the support
vector machine model.
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