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Example

Sugiyama et al. Genomics 71:70-77, 2001

250 male mice from the backcross (A x B) x B
Blood pressure after two weeks drinking water with 1% NaCl
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Goals

e Identify quantitative trait loci (QTL)
(and interactions among QTL)

e Interval estimates of QTL location

e Estimated QTL effects



LOD score

LOD curves
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Modeling multiple QTL

e Reduce residual variation — increased power
e Separate linked QTL

e Identify interactions among QTL (epistasis)



2-dim, 2-QTL scan

For all pairs of positions, fit the following models:

ety = 4 B191 + Boqo + Y192 + €
", 0y = p+ 5191 + Boqo + +e
iy = p+ Biq1 +¢€

1Yy = U T+ €

log likelinoods:
|f<57 t) |a(S, t) |1(S) IO



LOD scores:
LODx(s,t) = lg(s, t) — lg
LOD,(s,t) = l.(s,t) — Ig
LOD;(s,t) = le(s,t) — li(s, t)

LOD1<S) — |1(S) — |0

2-dim, 2-QTL scan
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Results: LOD, and LOD;
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Summaries

Consider each pair of chromosomes, (j, k),
and let c(s) denote the chromosome for position s.

Mf(j, k) — max L()Df(S7 t)
c(s)=j,c(t)=k

|\/Ia .,k — al2;
(J, k) e LOD, (s, t)

Mi(j,k) = max LODq(s)

c(s)=j ork
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Chromosome

Results: LOD, and LODq,
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Thresholds

A pair of chromosomes (j, k) is considered interesting if:

Me(j, k) > T and  { Mpa(j, k) > Tpa or Mi(j, k) > T; }
or

Ma(', k) > Ta and Mavl(j; k) > Tavl

where the thresholds (T, T, Ti, T., Tay1) are determined by a permutation test
with a 2d scan
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Chr 1: LOD, and LOD
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