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Outline:

- overview of PHASE;
- application to real data;

- application to simulated data
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Overview of PHASE

-MCMC approach for haplotype reconstruction;
[Stephens M, Smith NJ and Donnelly P (2001) Am J Hum Genet 68:978-989]

- regarded as an accurate algorithm;
[Marchini et al. (2006) Am J Hum Genet 78:437-450]

- can handle data on unrelated individuals.
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Overview of PHASE

Using the program:

gudulil> PHASE 7 7 7
uzage is PHASE <filename.inp> <filename.out:-<number of iterations> <thinning interwval> <burn-in-
qrdulols
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Application to real data

- 95 animals:

- 1338 markers on BTA14;



Application to real data

- 1338 markers on BTA14;

13 segments with 100 markers + 1 with 38 markers



Application to real data

- For each segment, 5 runs with PHASE:

# of Iterations thinning interval burn in

100 2 10
200 S 20
300 6 30
400 8 40

500 10 50



Application to real data

- The output from PHASE contains something like:

Haplotype estimates for each individual, with uncer tain phases enclosed in ()
and uncertain genotypes enclosed in []:

BEGIN BESTPAIRS1

0 an_67

AG)(A)(G)IGAGAACAGGCGGAGGGAAG CGGGCGGAAAGGAAAG
AA)(G)(A)GAGAGCAAGCAAAAAAGGA CGGACGAG(G)AAAAAAG
0 an_68

AAAG(G)(A)G(G)(G)(AVCAAAAAAAAAA GAAGAAAGAAAGIGIGAG
AAAGMA)(C)GMA)A)(C)CAAAAAAAGGG GAAGGAAGAGAAIGIAAA
0 an_69

CGAGG(AGAACCAAAAAAGAAAGAAG AAAJAAAAGGAAGGGGG
CGGGG(C)GAGAAAAAAAAAGGAAGCG GA[CIGGAAAGGAAAGAA
Oan_72

AGAGGAGAACAGGCGG[A]GGGAAGCG GGCGGAAAGGAAAGAAA

AGAGGCGAACAGGCGGIAIGGGAAGCG GGCGGAAAGGAAAGAAA



Application to real data

- number of markers with uncertain phase:
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Application to real data

- some results:



Application to real data

- looking at the averages:



Application to real data

For most of the animals: < 1% missing genotypes...

... but for 3 of them: there were 55%, 43% and 34%



Application to real data

- excluding those 3 animals:



Application to real data

- processing time:
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Application to simulated data

- Data from the XIl QTL-MAS Workshop, Uppsala

- subset of 500 animals and 100 markers:

- un-phased at random (20 replicates);

- phased inferred with:

(100 / 2 / 10

500 / 10 / 50



Application to
simulated data




Application to
simulated data




Summarizing:

- Setting larger numbers of iterations did not
provide too much different results in both simulated
and real data;

- Therefore, the increase In processing time, with
larger chains, did not seem to be compensated.
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