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- Gene name and synonyms
— - Protein name and synonyms
= - Gytogenic localization

- Splicing variants

SM2PH-db — OIS e
automated - Mutation and associated ‘

phenotypic effects

*Main goal: discover relationships between
genotypic and phenotypic variations.

*Using Inductive Logic Programming (ILP) [1]
to characterize and predict the impact of

workflow for data ; — HEARED
mutations on protein function in the context of generation and SSHEISy workbench establishment | Web Inferface
H eAlign i tleractive analysis
the SM2PH-db (“from Structural Mutation to integration e S o sencaon | MACSINS| | T
Pathology Phenotypes in Human database”) 0 peenipien o
[2] Mutant multi-level characterization
Website: (Journal of Medical Genetics) Mutants 3D models goncration

- Physico-chemical changes.
- Mutation position description
- Structural modications.

KDD process

. . P : - i - Requirements definition. -
Step 1 : Requirements definition and example construction ~/1 ) - Translation into the positive Construction of
We confine this study to the task of discriminating deleterious mutations SM2PH-db and negative examples. background knowledge

(positive examples) from neutral mutations (negative examples). T ”/K\ l I
' ™ 9
Dataset |Data Deleterious utral Total ~— — Rul vsi d
ratio mutations | mutations Novel _ nule analysis an Evaluation

hypoth : interpretation by experts
488:1 6480 (83%) 1637 (17%) 8117 ypotheses P Y &P

—_pertinent rules
Ds2 2:1 3274 (67%) 1637 (33%) 4911
DS3 11 1637 (50%) 1637 (50%) 3274

Step 3 : Performance measurement and evaluation

10 fold cross validation

Step 2 : Background knowledge construction -

| Dataset Se Sp Sp Sp

Table : Predicates used as background knowledge
Predicates DS1 8597 5254 67.14 7172 67.31 69.48 78.05 64.27 70.82
Physico-chemical changes  Modification size / charge / polarity / hydrophobicity / Gly or Pro / DS2 77.74 66.76 7196 7190 67.31 69.57 77.88 64.27 70.75

IGEEE) By ({2 SURSAUIED | SEsie DS3 7039 7523 72.96 7159 67.31 69.42 8057 64.27 71.96

Functional and structural Conservation in the alignment

RS g_ . » Average 78.03 64.84 7059 71.74 67.31 69.49 7883 64.27 71.18
Number of known mutations at this position
Wild type/Mutant residue representation in the alignment Se = Sensitivity = Ll Sp = Specificity = N Gm=Gmean=./S* S [5]
In a secondary structure element? TP+FN TN+TP

Structural modifications Additional contact / Lost contact / Identical contact

induced by the substitution,

Step 4 : Rule analysis and interpretation by experts
based on the mutant models

Additional contact n+1 / Lost contact n+1 / Identical contact n+1

Wild type/mutant relative accessibility del eterious(A) :-

Grouping the mutations in the 3D cluster of 10A° conservation_class(A, gl obal _conservation_Rankl),
A conservation_wt (A B) and B>=96. 55,

DDG reliability

stability(A, decrease).
I-mutant DDG variation

This rule states that a mutation A is deleterious if:

. .o . . . *The mutated residue is ranked in the “global conservation rank1” and
Predlctlon service Implementatlon «Conservation in the wild type residue representation in alignment is greater than 96.55% and
«Stability of protein after point mutation is decreased.

http://decrypthon.igbmc.fr/sm2ph/cgi-bin/prediction

I Conclusions & Perspectives

rm e v
e o Lot 1 s v'This study presents a novel application of ILP in the bioinformatics domain, namely, characterizing and
D predicting the effect of mutation on protein function.
Generaltomaton v'We have harvested a mutation knowledge base: set of rules and the important predictors for identifying
S s deleterious mutations.
— — e —— : vIn the future, we plan to enrich the background knowledge by including: more detailed genotypic and
Snete phenotypic information, interactomic data such as functional and physical interactions mined from the

STRING, KEGG, MPI...

v'We will also ameliorate ILP models to help doctors / biologists to understand the consequences of mutations
[ B e at several levels:

Soe Charge oty [ horomnenicey

=Various degrees of severity: very severe, severe, intermediate, moderate, neutral, ...
=Complex phenotypic descriptions: loss of walking ability, mental retardation, ...
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Screenshots of prediction pages. (A) Input form. The

mutation predicted in this example is the P87M of References
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