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EXERCISES:

Exl. Derive the Hardy-Weinberg Equilibrium { HWE ) frequencies for =2
alledes.

Ex2. Suppose that your brother has genotype {», v} at an STR locus. What
s the probability that you are also {u, v} at that loeus? Consider the case uw = o
and u # v separately. Assurmee © random mating” at this looos.

More about the HWE

In the HWE derivation we ipnored the possibality of

o mutation (mutation rate for STRs)

o selection, Lo we implicitly assomed approx all senotypes woere cgually vi-

albale
e flinite population size (ignoring ‘genctic drift”)
e population structure, c.g, ethnic/racial fpeographic subdivision

s realitics of human populations overlapping penerations family strocture
(dependenee), cte.

We explhiatly ruled out “msortative mating” in relation to the locus under
study.

HWE 1 practice: usually ok | fregoently not. In reality, we don’t know
until we look.

Peezible reasons for failure of HWE - Sce above, & genotyping errors (sce

h-].ll;rr]-

Recombination fractions

One locus{Figure (1)) can be generalizing to two loci(Figure 1{2)) in the
notion of recombination and linkage. We need a story for the transmisson from
parcnts to gametes of varants of two loci (Generalisation of the second law of

Mendel).
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Figure 1: {1)0ne locus, gamete can be A or a with probability % (2) two loci,
the first and last gamete are parental and meddle ones are recombinant at these
two loei.

Figure 1 (2) Parcntal - AB[%[I ], Ht}[%{l r]] , recombinant - Ah[?'!r],
aB[5r]

r - recombination fraction between the two locl. (some people use #, others
use /), r< 3
for loci on different chromosome {unlinked)

(linked).
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Terminology

Haplotype : allelic astagnment at 2 or more linked loc

ex) -A-B- -A-b- -a-B- -a-b-

The: haplotype analogue of HWE for 2 loci is called (badly) Linkage Equi-
librium (LE).

The haplotype requencies in the population are products of the asociatod
allele frequencies, Lo, independence across loct of allele.

requency fap of haplotype AR —py % g |, where py = allele frequency
of A, g = allele frequency of B.

Similarly under LE | fay = pags, cte.

Unlike the sunpple derivation of HWE where equilibrooam s reached o |
ronnd of random mating (and no mutation, cte), LE is only reached asymptot-
weally.

Lact fl_,r[t] = fregquency of haplotype ag by in the population at generation
t. (See Figure 2), where alleles at A are ay, a8z, 0y and the alleles at B are
by, by, - -+ by with frequeneies [;ri]-{-r;j,]- respoectively.
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Figure 2: Under Linkage Eguilibriom, GM : Grand maternal, GI? : Grand pa-

termal

Two casas B recombination eceurs |, NI @ no recombination oceurs i pro-

ducing the pamete.

In thix 2 locus context, the random mating asmmption s on pairs of allele

of the loci, Lot H denote the gamete’s haplotype.
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Equation (1) : r = prirec|GM, 1)
Equation (2) :

et torm fopg(E - 1) 4 k- and fop(t  1): w7 or
Jom(t —1): -k~ 3 and faopt -~ 1): 1w
second term fope(t 1) 2 7 and fop(t 1) un v or
Jos(t -~ 1):-h -k and fap(t -~ 1): 23

Henee independence i the limit.
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