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Figure S1. European self-reported ancestry.
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Figure S2. Age distributions for the individuals studied in the four populations.
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Figure S3. The 33 inter-landmark distances calculated from the 15 soft-tissue landmarks.
[image: ]

1. Right ectocanthion; 2. Right ectocanthion; 3. Left ectocanthion; 4. Left ectocanthion; 5. Right cheilion; 6. Left cheilion; 7. Pronasale; 8. Nasion; 9. Right alare; 10. Left alare; 11. Stomion; 12. Labiale superius; 13. Labiale inferius; 14. Subnasale; 15. Gnathion
The strongest differentiation signals detected from inter-landmark distances were for nasion-endocanthion and pronasale-alare (in red).
Figure S4. Thin-plate spline (TPS) surface registration.
[image: Macintosh HD:Users:vionajing:快盘:forProj_Anthro_Div:revision-package:task_190413:FigS_TPS_transform.pdf]
The black shape and the red shape indicate the sample mesh and the reference mesh, respectively. The larger dots represent the landmarks and the smaller dots represent the vertices. a. Shapes before the registration. b. The reference shape is TPS-warped (green lines) to the sample face guided by the three landmarks. The sample shape is then resampled by finding the closest points to the vertices of the reference shape. c. A dense correspondence is established between the reference shape and the sample shape (in green).

Figure S5. The proportion of variance explained by each PCwg and the cumulative variance of the first 40 PCwgs for the whole face and each facial feature in both males and females.
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(A) Whole face. (B) Nose. (C) WG-cheeks (D) WOG-cheeks (E) Brow area.


Figure S6. Structure for the four populations based on standard PCA analysis of the soft-tissue face.

[image: D:\快盘\forProj_Anthro_Div\revision-package\task_190413\fig_making\PCAtot_FigS\PCAtot_FigS.tiff]


The high dimensional data of facial form was subjected to standard PCA, and individual data points were plotted along PCtot1 and PCtot3. The extreme forms were simulated by adding/subtracting 3SD from the average form along each PCtot, labeled as PCtoti+/- correspondingly, where i denotes the index of the PCtot.
Figure S7. Unrooted neighbor-joining trees constructed by genetic Fst, whole face Qccomp and nose-specific Qccomp.

[image: D:\快盘\forProj_Anthro_Div\revision-package\task_190413\fig_making\NJ_tree\NJ_tree_nodes_rmv.tiff]

Pairwise Fst and Qccomp matrices were used to construct the neighbor-joining trees both in males and females. All nodes in all trees received 100% bootstrap support.

Figure S8. Examples indicating four facial features extracted from the whole face.
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(a) Nose. (b) Brow area. (c) Cheeks: lateral view. (d) Cheeks: anterior view.

Figure S9. Extreme patterns of cheek shape differentiation along PCwg2.
[image: ]

The mean forms of the four population groups are shown in the middle and the extreme forms are located on the left (-3SD, European) and right (+3SD, Han Chinese) side.


Figure S10. Patterns of differentiation in facial features for the HAN-EUR comparison in a male subset with matched age ranges and sample size.

[image: ]
Qm for every quasi-landmark for each of the populations was calculated and visualized with color gradients.


Figure S11. Extreme patterns of brow area differentiation along PCwg7.
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The mean forms of the four population groups are shown in the middle and the extreme forms are located on the left (-3SD, Han Chinese) and right (+3SD, Europeans) side.
Table S1. Between and within- group variance for each PCwg, and the t-test p-values between each pair of populations.

	Whole Face PC
	Vbg 
	Vwg
	P-value

	
	
	EUR
	HAN
	UYG
	TIB
	EUR-HAN
	EUR-UYG
	EUR-TIB
	HAN-UYG
	HAN-TIB
	UYG-TIB

	PC1
	33864.8 
	235447.8 
	164430.9 
	190220.4 
	167710.8 
	4.74×10-3
	0.016 
	0.023 
	0.771 
	3.62×10-10
	4.89×10-8

	PC2
	7134.5 
	96186.7 
	97873.4 
	93841.4 
	82410.2 
	0.197 
	3.83×10-3
	7.71×10-4
	0.017 
	2.84×10-3
	0.447 

	PC3
	1082.3 
	66545.5 
	42999.8 
	42572.4 
	38315.2 
	0.122 
	0.074 
	0.598 
	0.588 
	0.194 
	0.111 

	PC4
	30171.3 
	42297.1 
	31005.1 
	39770.5 
	31353.2 
	3.92×10-20
	7.35×10-15
	4.90×10-18
	5.18×10-3
	0.730 
	0.050 

	PC5
	14402.6 
	18116.0 
	23616.5 
	22751.6 
	29822.0 
	7.80×10-22
	2.40×10-7
	4.92×10-15
	2.28×10-11
	0.600 
	9.38×10-6

	PC6
	1541.7 
	20672.2 
	13226.6 
	12192.7 
	12807.3 
	0.013 
	1.66×10-3
	1.62×10-4
	0.171 
	0.015 
	0.241 

	PC7
	2994.7 
	10897.1 
	11505.2 
	10888.1 
	15717.8 
	3.70×10-10
	7.80×10-5
	3.46×10-8
	1.95×10-3
	0.562 
	7.19×10-3

	PC8
	11284.0 
	18089.9 
	7104.9 
	9676.0 
	10342.8 
	8.13×10-20
	1.04×10-13
	2.55×10-15
	1.92×10-7
	6.01×10-3
	0.136 

	PC9
	1238.5 
	9935.9 
	7319.3 
	11103.5 
	8495.9 
	5.14×10-5
	0.090 
	1.18×10-5
	5.97×10-3
	0.184 
	1.15×10-3

	PC10
	190.2 
	6665.7 
	5894.7 
	6396.2 
	13939.8 
	0.042 
	0.458 
	0.705 
	0.118 
	0.040 
	0.305 

	PC11
	2204.4 
	8158.5 
	6762.3 
	7130.4 
	7579.7 
	3.75×10-6
	2.03×10-3
	9.07×10-11
	0.053 
	1.33×10-4
	1.49×10-6

	PC12
	545.8 
	5444.3 
	4996.4 
	7191.0 
	5333.8 
	9.94×10-5
	0.021 
	9.46×10-5
	0.133 
	0.411 
	0.059 





Table S2. Consistency between the differentiation measurements based on the high-density data and the landmark data.
	
	Qcomp
	Qst (ILD)
	Qccomp
	Qcst(ILD)

	HAN-TIB
	0.046 
	0.019 
	0.081 
	0.034 

	HAN-UYG
	0.013 
	0.046 
	0.024 
	0.080 

	HAN-EUR
	0.083 
	0.145 
	0.141 
	0.236 

	TIB-UYG
	0.045 
	0.041 
	0.079 
	0.072 

	TIB-EUR
	0.083 
	0.146 
	0.141 
	0.237 

	UYG-EUR
	0.051 
	0.055 
	0.089 
	0.095 

	4 POP
	0.080 
	0.112 
	0.137 
	0.187 



ILD：inter-landmark distance
Whole face diversity level estimated for either pair-wise comparisons among the four populations or for the four populations together based on the high-density data (Qcomp, Qccomp) and inter-landmark distances data, respectively (Qst, Qcst).
Table S3. Differentiation and significance for the HAN-EUR comparison in females: Qp for the PCwg that has the top Qst value, the top Qm for each facial feature, the corresponding corrected values (Qcm, Qcp) and empirical P values.
	
	Quasi-landmark
	
	PC

	
	Qm / Qcm
	P values
	Qp / Qcp
	P values

	Nose
	0.304 
	0.013
	0.728 
	2.27×10-5

	
	0.443 
	2.03×10-3
	0.830 
	5.67×10-6

	WG-Cheeks
	0.282 
	0.017
	0.313 
	0.011 

	
	0.417
	2.79×10-3
	0.453 
	1.75×10-3

	WOG-Cheeks
	0.282 
	0.017
	0.350 
	7.03×10-3

	
	0.417
	2.79×10-3
	0.495 
	1.03×10-3

	Brow Area
	0.285 
	0.016
	0.406 
	3.24×10-3

	
	0.420 
	2.72×10-3
	0.555 
	3.91×10-4





Table S4. The between and within- group variance for each PCwg, and the t-test p-values between each pair of populations for the nose.

	Nose PC
	Vbg 
	Vwg
	P-value

	
	
	EUR
	HAN
	UYG
	TIB
	EUR-HAN
	EUR-UYG
	EUR-TIB
	HAN-UYG
	HAN-TIB
	UYG-TIB

	PC1
	599.7 
	2783.1 
	2099.3 
	2522.4 
	2552.5 
	2.73×10-3
	0.039 
	1.09×10-4
	3.31×10-11
	0.056 
	8.30×10-11

	PC2
	668.4 
	1351.5 
	708.1 
	863.1 
	863.6 
	1.07×10-13
	1.52×10-3
	2.41×10-15
	9.18×10-15
	0.042 
	1.42×10-13

	PC3
	1966.4 
	554.5 
	491.8 
	525.1 
	458.7 
	2.28×10-43
	1.88×10-26
	2.49×10-45
	5.12×10-32
	0.619 
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]3.00×10-23

	PC4
	74.3 
	284.8 
	250.7 
	297.3 
	224.7 
	2.86×10-6
	6.06×10-6
	5.78×10-11
	0.703 
	1.60×10-4
	2.91×10-3

	PC5
	29.5 
	164.5 
	190.3 
	226.6 
	171.8 
	1.02×10-8
	5.14×10-3
	0.374 
	1.13×10-3
	2.01×10-7
	0.046 

	PC6
	174.5 
	215.1 
	110.8 
	184.3 
	130.7 
	1.33×10-15
	3.51×10-9
	3.35×10-24
	1.51×10-4
	7.82×10-10
	7.46×10-15

	PC7
	20.9 
	125.4 
	99.0 
	142.4 
	80.2 
	1.32×10-6
	3.00×10-3
	9.94×10-8
	0.040 
	0.138 
	3.31×10-3

	PC8
	4.5 
	108.0 
	122.4 
	83.1 
	88.3 
	1.59×10-3
	0.207 
	0.282 
	0.011 
	0.021 
	0.910 

	PC9
	15.1 
	106.5 
	79.4 
	85.8 
	58.1 
	1.45×10-8
	9.81×10-3
	2.64×10-3
	6.01×10-6
	1.22×10-4
	0.561 

	PC10
	29.6 
	99.6 
	45.6 
	51.6 
	35.3 
	3.71×10-13
	1.37×10-8
	5.85×10-9
	3.43×10-4
	1.50×10-3
	0.748 





[bookmark: _GoBack]Table S5. The within-group correlations between the self-reported age and face data for all of the PCwg dimensions with strong inter-group differentiation in males (m) and females (f).

	
	EUR
	HAN
	UYG
	TIB

	
	P values
	tau
	P values
	tau
	P values
	tau
	P values
	tau

	PC4 on Whole Face (m)
	0.185 
	-0.144 
	0.037 
	0.112 
	0.847 
	-0.015 
	0.370 
	-0.086 

	PC5 on Whole Face (m)
	0.014 
	0.267 
	0.019 
	0.126 
	0.873 
	0.012 
	0.537 
	-0.059 

	PC3 on Nose (m)
	0.529 
	-0.068 
	0.405 
	0.045 
	0.023 
	0.174 
	0.671 
	0.041 

	PC2 on WOG-Cheeks (m)
	0.178 
	0.146 
	0.155 
	0.076 
	0.942 
	0.006 
	0.383 
	0.083 

	PC7 on Brow Area (m)
	0.200 
	0.139 
	0.239 
	0.063 
	0.203 
	-0.097 
	0.856 
	-0.017 

	PC3 on Nose (f)
	0.739
	0.048
	0.086
	-0.092
	0.932
	-0.005
	0.511
	-0.051

	PC1 on WOG-Cheeks (f)
	0.240
	0.168
	0.076
	0.095
	0.345
	0.050
	0.103
	0.126

	PC1 on WG-Cheeks (f)
	0.947
	-0.010
	0.017
	0.127
	0.604
	0.028
	0.532
	0.048

	PC2 for Brow Area (f)
	0.137
	0.213
	0.586
	-0.029
	0.308
	0.054
	0.571
	0.044



Table S6. Differentiation and significance for the HAN-EUR comparison (equal sample size in males): Qcomp for the whole face and nose, the top Qm for each facial feature, Qp for the PCwg that has the top Qst value for the nose, the corresponding corrected values (Qccomp, Qcm, Qcp) and empirical P values.
	
	Whole feature
	Marker point
	PC

	
	Qcomp / Qccomp
	P values
	Qm / Qcm
	P values
	Qp / Qcp
	P values

	Whole Face
	0.092
	0.199
	
	
	
	

	
	0.155
	0.086
	
	
	
	

	Nose
	0.236 
	0.031
	0.342 
	7.89×10-3
	0.671
	6.24×10-5

	
	0.359 
	6.31×10-3
	0.486 
	1.17×10-3
	0.788
	1.13×10-5

	WG-Cheeks
	 
	
	0.464 
	1.52×10-3
	
	

	
	 
	
	0.611 
	1.64×10-4
	
	

	WOG-Cheeks
	 
	
	0.464 
	1.52×10-3
	
	

	
	 
	
	0.611 
	1.64×10-4
	
	

	Brow Area
	 
	
	0.318 
	0.01
	
	

	
	 
	
	0.459 
	1.66×10-3
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