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< Complex traits are influenced by many vanants
across the genome, and are also affected by
environmental factors.

< Morphological traits are complex rats b do
with body size and shape.

< Heightis a common exemplar in humans.

< Known GWAS vanants do not explain all of
the genetic vanance component of height.

< Dividing height into its constituent parts may
help dently novel height-associated
variants and better understand the
components of growth.

Long Bones

< Long bones, specifically those of he leg, are the
largest contributors 1o heght in humans.

< Some vanation in imb length exists
independent of vanation in height.

UK Biobank DXA Cohort

Cohort details

< 15,000 indviduals from the UK

< Appraximately 12,000 white,
Bntsh individuals

< 25 milion HRC-imputed SNPs

Long bone lengths were denved
from dual-energy x-ray-
absormptiometry (DXA) images
using image reg stration.
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This work was carned out on the
Eddie supercomputer at the
University of Ednburgh.
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< To find variants that affect long bone length
independent of height.

< To understand the rale rare variants play in long
bone length.

< To understand genetic factors controlling relative
proportions:

< of the imbs 1o the body, and
< of the proxamal and distal pants of the limbs.

There are several hypotheses:

< Long bone lengths also have some vanation that
s independent of height.

< Alter adustment for height, different vanants
affect the residual vanation in arms and in legs.

< Variants affecting residual variation in individual
long bones are largaly non-overdapping.

< SNPs that affect height indirectly through a direct
effect on long bone length, will have larger
relative effect sizes on long bones.

< Focus on more praximal phenotypes may result
in greater power 10 find SNP-{rait associations.

Heritability

REML results show long bone<dength phenatypes
have high SNP-based heritability in UK Biobank.

Genome-Wide Association Analyses

< GWAS for long bone lengths,
torso length, shoulder and hip
widths have been run in the first
release of he UK Biobank DXA
cohont

< Amixed model was used b
account for relatedness.

< Height age, sex, 10 genetc
principal component, and

genolyping array were
nduded as covariates.

< 16 novel genome-wide
significant associations were
found between indwvidual long
bone lengths or hip wadth and
several variants.

< GWAS were also run in separate
male and female sub-cohorts.

Sex-specific results

< rs 143384 has been dentfied as an assocdiated
variant for hip width, both under models
including and not induding height as a covanate.

< This association was seen in he complete UK
Biobank DXA cohort, and also in the female-
specific analyses, but nat the male-specific
analyses.

< This vanant has previously been associated
with various hip phenotypes, but further
nvestigation s warranted 1o understand the ink
10 sex.
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