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Abstract: The ectodysplasin A receptor gene (EDAR) plays an important role in the development of ectoderm. The
derived G allele of its key missense variant EDARV370A is prevalent in East Asians and Americans, but rare in Africans and
Europeans. This leads to distinct ectodermal-derived phenotypes between different continental groups, such as the straighter
and thicker hair, more eccrine sweat glands, feminine smaller breasts, shovel incisors characteristic of East Asians. At
present, we know little about the association between EDARV370A and facial and ear morphology characteristics. To better
understand the effect of EDARV370A on craniofacial phenotypes, we systematically examined the association between
EDARV370A and 136 facial quantitative phenotypes, one chin ordinal phenotype and six ear ordinal phenotypes in 715
Uyghurs. The quantitative phenotypes were derived by applying our automated landmark annotation method to facial 3D
photos and the ordinal phenotypes were manually graded from facial 2D photos. The analysis identified significant
association (P<0.05 after multiple testing correction) between EDARV370A and eight facial phenotypes, one chin phenotype
and three ear morphology phenotypes. Our study thus elucidated the pleotropic effect of EDARV370A on craniofacial

phenotypes in a European-Asian admixed Uyghur population.

Keywords: EDARV370A; facial morphology; ear morphology; association; European-Asian admixed population;
Uyghur
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Table 1 The definition and grade of seven facial and ear ordinal categorical phenotypes and the characteristics

of these phenotypic data
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Table 2 The association between EDARV370A and facial quantitative phenotypes
* Beta P R%(%) (mm)
ExL-ObiL  92.34+5.18 0.21 0.05 2.39E-05 2.86 3.25
EXR-ObiR  92.99+5.45 0.20 0.05 2.49E-05 2.85 3.26
EnL-ObiL  106.5745.25 0.18 0.05 6.30E-05 2.58 3.21
AIR-Sto 38.93+2.46 0.20 0.05 2.05E-04 2.22 1.60
EnR-ObiR  106.74%5.53 0.17 0.04 2.20E-04 2.20 2.93
AlL-Sto 38.95+2.44 0.19 0.05 3.85E-04 2.03 1.39
N-ObiR 128.5+5.83 0.15 0.05 9.45E-04 1.76 2.73
AIR-Li 46.43+3.41 0.19 0.06 1.24E-03 1.68 1.74
370A 370V (mm) Beta Z-score

P<0.05
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Mizk 1 EDARV370A Xi#iE% E/RIEB MMM EBHESREAFSREME XM
1 2 BETA P BETA P
ExL ObiL 589 0.21 0.05 2.27E-05 22 0.14 0.25 5.87E-01
EXR ObiR 589 0.21 0.05 1.60E-05 21 -0.14 0.18 4.48E-01
EnL ObiL 588 0.19 0.05 6.92E-05 22 0.21 0.22 3.51E-01
AIR Sto 588 0.19 0.05 4.62E-04 21 0.60 0.24 2.38E-02
EnR ObiR 589 0.17 0.05 2.42E-04 21 0.06 0.17 7.11E-01
AlL Sto 586 0.18 0.06 1.19E-03 22 0.61 0.22 1.45E-02
N ObiR 590 0.16 0.05 6.63E-04 21 -0.06 0.17 7.28E-01
AIR Li 590 0.18 0.06 3.56E-03 22 0.76 0.31 2.62E-02
/ / 680 0.16 0.03 1.40E-06 25 0.06 0.17 7.40E-01
/ / 681 0.11 0.03 1.01E-04 26 0.01 0.11 9.10E-01
/ / 660 -0.15 0.03 2.86E-06 26 -0.17 0.17 3.38E-01
/ / 679 0.14 0.05 5.69E-03 26 0.37 0.24 1.38E-01
/ / 683 0.05 0.02 1.10E-02 26 0.02 0.09 8.36E-01
/ / 671 0.06 0.03 6.33E-02 26 -0.03 0.12 8.14E-01
/ / 682 0.00 0.02 9.79E-01 25 0.30 0.11 1.05E-02
EDARV370A
Mizk 2 Fi#d. MHIK BMI EFBHE T RIEABP (=709 BEXESEF 7L RENF I
BETA SE P BETA SE P BETA SE P BETA SE P BETA SE P BETA SE P BETA SE P
—002 012 884E-01 —008 0.1 492E-01 033 010 6.25E-04 —0.39 017 254E-02 016 007 266E-02 —0.11 010 307E-01 0.07 008 3.72E-01
—001 000 254E-02 0.00 000 481E-02 —001 000 823E-10 -0.01 000 447E-02 0.01 000 108E-06 -0.01 0.00 9.83E-03 0.00 000 2.15E-02
003 001 451E-06 002 001 135E-03 005 000 3.39E-24 001 001 278E-0L 0.01 000 150E-02 001 001 9.21E-03 -0.01 000 148E-02
(BMI)
1 2
1

BETA SE P
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