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Why micro array data?

Business and Science Drivers

* Drug target selection
e Bio network understanding
 Reduce drug development costs
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Why micro array data?

Knowledge and technology converge

« Human Genome Project(s)

e Bio chip technology

e Informatics
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Three Satistical Analysis Problems

1. Correlated genes
(quilt by association).

2. General genetic structure.

3. Biology / gene associations.
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Goal: Understand gene-phenotype relationships

- Level gene correlations
- Level k gene associations

- Level one gene/bio associations

- Level k gene/bio associations.

Method : Resampling-based testing!
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What are the problems?

1. Few statistical experimental units
2. Very many genes

3. Non-normal distributions

4. Phenotype and data quality

5. Statistical methods
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Data Formul ation

Standard Formulation :

Phenotype = f(Genotype)

Phenotype Genes
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Problems with Sandard Formultions

Standard Formulation : Phenotype = f(Genotype)

1. Gene expression measured with error.

2. Genotype relatively error free.

3. Enormous number of genes.

Duke00




Solution: switch x and y

Genes

Statistical Plan : permute Trt at random,
and compute Max t over all genes.
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Satistical Testing Strategy

1. Treat micro array data as Y vector.
2. Use t-test as score for each gene.

3. Use resampling to evaluate Max t.
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Characteristics of method?

1. Identifies individual genes.
2. Adjusts for multiple testing.

3. Preserves correlation structure.

4. Exact p-values, modulo simulation.
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Gene Scores
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SAS proc multtest code

proc nulttest data=gene. espress
out =ad] p stepperm hol m
n=10000 nopri nt;

cl asses di sease;
test nean(genel-gene7129);

contrast “AM. vs ALL" -1 1;

r'un,
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SAS code (2)

proc sort data=adjp
(where=(stppernp le .05));
by raw p;

proc print data=adjp
(where=(stppernp |le .05))
noobs | abel ;

var _var _raw p stpbon_p stppernp;

r un,
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Results (1)
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Scatterplot Matrix
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Current Research

Try some sort of linear combination of genes
connonical correlation-like? PLS? RP?

Q: Which Ys differeniate cancer type?
Q: How many real cancer types?

Find single gene then correlates to that gene.
Then find second orthogonal gene
that helps the prediction.
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