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» locus - fixed position in chromosome
» allele - variant of gene in locus
» haplotype - alleles at multiple loci transmitted together
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haplotype analyze

Popular typing methods: amplification, selected PCR primers
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null variants in haplotype analyze

present - absent polymorphisms
» ambiguous to the heterozygous status
» important in medicine
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probabilistic analyse of population data

Sample: n individuals, where G genotypes observed:

G
S=(m,n,....,ng), where an:n (1)
=

haplotype frequency estimation h; (maximum likelihood

approach):
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haplotype estimation based on population analyzes

» no need multi-generation families

Problem not new:
» Arlequin (http://cmpg.unibe.ch/software/arlequin3/)
» PHASE (http://stephenslab.uchicago.edu/software.html)
» Haplo-IHP (http://www.soph.uab.edu/Statgenetics/)

does not considered multiallelic loci
with null variants
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computational difficulty

R = number haplotype pairs

R = %H x(H+1), where H=[]/ (3)

1=

G = number genotypes:

oo

Number haplotype pairs for given genotype J:

(/i —|—1 — ;) +20; 1 loci with null variants
0= 0 otherwise
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Algorithm EM:

» iteration:

|

Initiation

» expectation value of

unknown parameters
(step E) f
» maximisation the goal S

Expectation
]

Maximisation

. Polymorphism
function (step M) description

» stop when no changesin 3
adjoining steps

» local optimization _
algorithm (multiple l

starting points)

» fast convergence
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implementation NullHap application

» portable

» efficiency (C++, boost)

» open source (LGPL)
http://nullhap.sourceforge.net

» binaries: Windows 2000/XP /Vista, Linux (Debian)

Testing:
» generated data sets
» real data sets:
» HLA (100 individuals, 2 multi-allelic loci, no null variants,
source: Arlequin)

» KIR (200 individuals, 10 biallelic loci with null variants, source:
Haplo-IHP)
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http://nullhap.sourceforge.net

population size effect

» generate population of n individuals with given haplotype
frequency

v

estimate haplotype frequency by application
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departure of Hardy-Weinberg proportion

error

AL P(AA) = PA(L— )+ Pyf

- P(Aa) = PAPa(].—f)
P(aa) = P2(1—f)+ Paf

aa

02 f - inbreeding coefficient
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summary

The type of analyzed loci

program name | biallelic | multiallelic | null variants
Arlequin + + -
PHASE + + -
Haplo-IHP + - +
NullHap + + +

Only the NullHap can handle
multiallelic loci with null variants.
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