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1.

Specific Aims

Determination of heritable midfacial morphometric
variation among 8 mouse strains of the mouse
Collaborative Cross

Eine-map major guantitative trait loci (QTLS)
responsible for those major heritable midfacial
moerphometric phenotypes using the mouse
Collaborative Cross > Instant mouse models

Carry out GWAS of four homologous human midfacial
morphometric phenotypes in Tanzanian children
(n=3700). Carry out replication study in Tanzanian
chileren (n=2600). [Test association of confirmed loci In
USA EUR, USA Hispanic/Latino, (Asian) populations]



CC_BB
cc cc

Analysis of the Parental and F1 - o %00

Collaborative Cross Mice

oL LTI
“Tl 'T'

°
-2
3
2
3
2




F1 crosses deviate non-randoml
from the mid-parental values

Jotal Deminance Variance (magnified

Oul[4780]=

3
£ oom

H0.020 X
B0010  H0005 0,005
PC7

H0.015 H00.010 H0.005
PC38

0010




Project Collection Sites
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Summary of Enroliment

Opened Status Enrollment
Tanzania African Closed

USA Closed
Caucasian

Hispanic
Asian
Other/mixed




10.

Genotyping Summary

Sy0dslanzanian Bantu children selected for genotyping (including
duplicates)at CIDR using lllumina HumanOmni25Exome-8vl A
array (2,567,845 variants); 3671 passed CIDR QC

3557 Unigue Tanzanian children genotyped, data sent to CBS at
Univ. Washington (Cathy Laurie)

Median call rate 99.9%; error rate ~1.4E-05 (duplicates)

Iwoe XXY individuals identified and filtered

Einalisubjects 2199 unrelated individuals (KC<0.98; = half-sibs) +
563 families (424 w/2, 97 w/3, 42 w/>4 relatives) discovered by
analyses of relatedness

Minimaltether population structure, few outliers, inbreeding
coefficient very low

No batch effects or other significant artifacts; 99.8% of SNPs
pass QC filters

28% SNPs MAF <2% for autosomes, 0.5% for X-chr

17.9% of SNPs filtered (mostly as monomorphic)

Genomewide imputation (Impute2) pending




Prncipal Components Analysis of Population
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Analysis of Relatedness in Population
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Head Circumference Tanzanian Females Age 6-17
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Head Circumference for Tanzanian males Age 6-17
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Preliminary Association Analysis

1 wexXxXYoindividuals excluded
2. Fouroutliers excluded (probable measurement errors)

i . . Top hits:
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Phenotyping
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Principal Components Analysis
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Preliminary Analysis

Principal Component 2
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Multivariate Regression

Z
O
=
=
<
=
i
Q
o
o)
en
Q
+~—
o
-
=
Q
<
-
Z
=
=)
an

0.09

Self Reported Age




s
-
T

<

.

<

)
S
<
,
-

0
<
T
N
-
s
T

08l

0Ll

081

0zl Opl

0el

0Zl

OLL

g BESRLER ¢

\4)

\

W\

,,
/

\|

[\

\

\
\

A\
N

0Ll

091

051

1]

(wa) biaH

12 13 14 15 16 17

10 M

9

15 16 17

12 13 14

9 10 M

8

7




danzanian vs. WHO 2007 Growth Charts:
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Tanzanian Growth Charts:
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danzanian vs. WHO 2007 Growth Charts:
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Image Processing Artifact

Current status: 2/91 images reprocessed



Automated Landmarking

Meanshape Meanshape
(n=30) landmarked



Automated Landmarking

Manual Automated




Error Analysis of Automated vs. Manual
Landmarking

Automated
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Analytic Plans

Complete iImage processing GWAS
Manually review all images

fandmark

Derive principal components

Genetic analysis using unrelated individuals
Genetic analyses using all (including related) subjects
Complete DNA QC for replication study
Genotyping for replication study at CIDR

DO Image analysis for replication study

. Landmark for replication study

11. Derive PCs for replication study

12. Genetic analysis replication study
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