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ABSTRACT: SNPs stands for single nucleotide polymorphism, which are single-nucleotide substitutions of one base for another in
the DNA sequence which represents the most frequent type of human population DNA variation. One of the most important motivations
to do SNPs research is to help understand the genetics of the human phenotype variation and especially the genetic base of complex
diseases. Non-synonymous single nucleotide polymorphisms (nsSNPs) are coding mutation that introduces amino acid changes in their
corresponding proteins. nsSNPs are believed to be the main cause of human genetic disease because they can affect protein function.
Therefore, it is important to distinguish the disease-related nsSNPs from those are neutral. Based on domestic and international research
about the prediction of disease-associated nsSNPs, the essay analyzed the characteristic attributes involved in prediction and summarized
the attribute selection methods that can extract the informative features improving the performance of classifier, meanwhile, an overview
of the various classifiers used in the prediction process.
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Table 1 Studies about prediction of disease-associated nsSNPs

Method Interface

Performance Feather selected Algorithm

Input: Protein id or protein sequence
TopoSNP!
o . Output: Can view position of mutation.
http://gila.bioengr.uic. ) o )
Location of substitution on protein (surface,

edu/snp/toposnp
internal, or pocket) and conservation reported
separately Results are stored so an input protein
sequence not in the database will not be
processed
SIFT™ Input: Protein sequence and AAS, Protein
http://blocks.fhere. sequence alignment and AAS, dbSNP id, or
org/sift/SIFT.html protein id
Output: Score ranges from 0 to 1, where 0 is
damaging and 1 is neutral
PolyPhen® Input: Protein sequence and AAS, dbSNP id,

http://www.bork. HGVDbASE id, or protein id

embl-heidelberg. Output: Score ranges from 0 to a positive

de/PolyPhen number, where 0 is neutral, and a high positive
number is damaging
SNPs3DP Input: dbSNP id, protein id, literature search, or

http://www.snps3d.org/ gene ontology

Output: Scores from structure-based SVM and

sequence-based SVM reported separately. Score
<0is amaging. Mutation on protein structure

can be visualized

FN error: 12%
FP error: NA

Base on protein Classifies substitution as buried,

structure on the surface, or in a pocket of

Coverage: NA the protein's structure.

FN error: 31%
FP error:20%

Base on protein position-specific scoring

sequence homology matrices with Dirichlet priors

Coverage: 60%

FN error: 31% Base on protein Uses sequence conservation,

FP error:9%
Coverage: 81%

Structure-based
FN error: 26%
FP error: 15%
Coverage: 14%
Sequence-based
FN error: 20%
FP error: 10%
Coverage: 71%

structure and function
and multiple

alignment

Base on protein
structure or protein

sequence homology

structure to model position of
amino acid substitution, and

SWISS-PROT annotation

Structure-based support vector
machine uses 15 structural factor
Sequence-conservation support
vector machine uses five features
that capture sequence

conservation
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