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(More Later)

Bayes’ Theorem to detect genomic variant

4 AGCTTGACTCCATGATGATT

2 AGCTTGACGCCATGATGATT

¢ AGCTTGACTCCCTGATGATT  p(gp) = DLPIDP(G)

> AGCTTGACGCCCTGATGATT P(D)

F AGCTTGACGCCATGATGATT =<

5 AGCTTGACTCCCTGATGATT > P(D|G:) P(G:)
4 AGCTTGACGCCCTGATGATT =

In the above equation:

* D refers to the observed data (the reads)
* G Is the genotype whose probability is being calculated
* (; refers to the ith possible genotype, out of n possibilities

[You et al. (‘12) Bioinformatics 28: 643 doi: 10.1093/bioinformatics/bts001]



Calculating the conditional distribution P(D|G):

Assuming an error free model, for each heterozygous
SNP site of the diploid genome, covered by K reads,
the number of reads i representing one of the two
alleles follows binomial distribution.

Perr_free(Dla) = f(ilk; 0.5) = (f) 0.5k

With errors, the calculation is more complicated.
(However, the Bayesian formulation becomes more
useful.) In general:

P(DlG) — Perr_free(Dla) + Perr(DlG)

[You et al. (‘12) Bioinformatics 28: 643 doi: 10.1093/bioinformatics/bts001]
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1. Paired ends Methods to Flnd SVS

Deletion

Reference —M—
* *
* *

S Mapping K

)
Genome * |:> ’,0 0"
* *
.

2.Splitread 3. Read depth (or aCGH)

Deletion Deletion
Reference e p—— Reference  ws! Iy
‘¢ .’ 0‘ Ry
* * E * *
% o ., RS
O fome’

@ Mapping @ Mapping
Read count
Reference wwm— I I

Zero level

4. Local Reassembly

7 - Lectures.GersteinLab .org

[Snyder et al. Genes & Dev. ('10)]



Read Depth
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Example of Application to RD data
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Fluorescence
log2 ratio

HMM

* To get highest resolution on
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Korbel*, Urban* et al., PNAS (2007)
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Statistically integrates array signal and DNA
sequence signatures
(using a discrete-valued bivariate HMM)
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Paired-End
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Paired-End Mapping
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= Both paired-ends map within repeats.
= Limited the distance between pairs; therefore, neither
large nor very small rearrangements can be detected
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Split Read
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Simple SVs

Complex SVs
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(Focus on Figs. 1 & 2)
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