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What explains complexity?

Worm: ~20K Genes Human: ~24K Genes  Fly: ~14K Genes




Alternative Exon Splicing




‘ Example Gene: TPM2
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Matrix Format for the Equation

y, = AGT +e,
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y, ~ MVN(AGT,10?)

Priors: assuming here that the RVs are independent:

p(a,,a,,....,a;;) = pla;)* pa,)*...* p(a,;)

p(t,ty,ntyy) = pt)* p(t,) *.. % p(t,)

Informative priors: p(a)=N(@3,2)
Non-Informative priors: p(t) <1

Non-informative prior: p(c?*) o< iz

Posterior:
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7 exp{— o (y—AGT) (y—AGT)} *pla)* pla,)*...* p(aU)*p(tl)*p(tz)*...*p(tlz)*p(Gz)
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MCMC algorithm:
Posterior:

1 1 ’
- ( Py )7 CXP{_ 207 y~AGT) (y—AGT)} * pla)* play)*..% pla,)* p(t,)* p(t,) *...* p(t,,)* p(c?)

A Gibb’s step is only possible for 62, where n =14*7 and k =17+12:
o’la,t,y~Invy’(n—k)

A Metropolis-Hasting step was used for all the 17 a-values as a group.
The proposal distribution was a Uniform so that we could ensure the a values
would all be positive.
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A Metropolis-Hasting step was used for all the 12 t-values as a group.
The proposal distribution was a Uniform so that we could ensure the a values
would all be positive.
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Informative Prior for A Matrix

Mean Signal per Feature For Three Genes
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Mean Log Signal
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Residuals vs Y
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transcLevel

Estimated Transcript Levels per Sample
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Further Work

Mixture Model

Better Estimation of sigma

Work with more genes + sample types
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Residuals After Y Transformation
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transcLevel
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Test Gene: ACHE
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