                              As s o c ia tio n  An a lys is

Us ing s ib pairs  to c ontr ol for  s tr atific ation

                                                                           Mic hael Neale    Boulder W orkshop 2001

A s s oc iat ion M odel

Eachsib pair i has different MEANS

L D L 1 L D L 2

M

G 1 G 2

A P O E 1

A P O E 2 a a

R R

C

Feat ur es of A s s oc iat ion M odel

Attractive

Resi dual v ari anc es& cov ari anc es(R & C) change coul d use l i nkage m odel f or j oi nt anal ysi s

Can be ex tended t o m ul ti pl e al l el es, l oci , phenotypesand l arger pedi grees

But assum esno popul ati on strati f i cati on

�

�

�

�

�

Fulk er as s oc iat ion m odel

Separ ate as s oc iated mean differ enc es

between s ib pair s

within s ib pairs

Between = within if genuine allelic effec t

D eriv e c unning model

�

�

�

�

�

Allelic ef f ec ts

A ssum ing additivity, unnecessarily

A1A1 A2A2

A1A2

a a

Cal l contri buti ons to pai r sumb’ s

Cal l contri buti ons to pai r di ffs w’ s

M ean of si b 1 M ean of si b 1

No w(al l strati f i cat i on)

A1A1 A1A2 A2A2

Genotype of Sib 1

0

0.5

1

1.5

-0.5

-1

-1.5

Genotype of Sib2

A1A1

A1A2

A2A2

M ean of si b 1 M ean of si b 1 b= 5 w= 4 (som e of each)

A1A1 A1A2 A2A2

Genotype of sib 1

0

2

4

6

-2

-4

-6

Genotype of Sib 2

A1A1

A1A2

A2A2

Fulk er As s oc iat ion M odel

Multilevelm odelfor the m eans

Cat’s crad l e

L D L 1 L D L 2

M

G 1 G 2

S D

B W

A P O E 1 A P O E 2

0 . 5 0

0 . 5 0

b w

0 . 5 0

- 0 . 5 0

1 . 0 0

1 . 0 0

1 . 0 0

- 1 . 0 0

R R

C

0 . 7 5

Conc lus ion

Associationanalysis

Easymethod toc ontrol f ors tratif ication

Sibling samples are readilyav ailable

Extensions straightf orward:

Multiv ariate

Multiallelic

Multiple s ibs

�

�

�

�

�

�