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B105 Modeling 3D Facial Appearance in Relation to Sex, Genetic Ancestry, and 
Individual Genes Enables Facial Prediction From DNA

Arslan Zaidi, MS*, Penn State University, 409 Carpenter Bldg, University Park, PA 16802; Peter Claes, PhD, KU Lueven, Herestraat 
49 - bus 7003, B-3000, Leuven, BELGIUM; and Mark D. Shriver, PhD, Penn State University, 409 Carpenter Bldg, University Park, 
PA 16802

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�YDULDWLRQ�LQ��'�IDFLDO�VKDSH�DFURVV�WKH�JOREH�DQG�KRZ�LW�FDQ�
vary with respect to sex, genetic ancestry, and individual genes.  Attendees will also have a better idea of the methodological challenges 

involved in predicting complex physical traits using these three variables.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQWL¿F�FRPPXQLW\�E\�LQWURGXFLQJ�DQ�DSSURDFK�WKDW�UHSUHVHQWV�DQ�LPSRUWDQW�DGYDQFH�LQ�
predicting physical appearance from genetic data.

*HQRPLF�NQRZOHGJH�� DQDO\WLFDO�PHWKRGV�� DQG� WHFKQRORJ\�DUH� DSSURDFKLQJ�D� VWDJH�ZKHUH�TXHVWLRQV� UHJDUGLQJ� WKH� HYROXWLRQDU\�
genetic architectures underlying variation in human physical traits can be formulated and directly addressed.  The recent successes 

LQ� GLVFRYHULQJ� WKH�JHQHV� DQG�KLVWRULHV� RI� VNLQ�SLJPHQWDWLRQ�SURYLGH� FRPSHOOLQJ� H[DPSOHV�RI� WKLV� DSSURDFK�� �7KLV� SUHVHQWDWLRQ�ZLOO�
review these results and discuss the fundamental considerations in Genotype-to-Phenotype (G2P) mapping especially with regard to the 

GH¿QLWLRQ�DQG�PHDVXUHPHQW�RI�WUDLWV�DQG�WKH�XVH�RI�DGPL[HG�SRSXODWLRQV�WR�VWXG\�UHFHQWO\�HYROYHG�WUDLWV���8VLQJ�IDFLDO�IHDWXUHV�DQ�H[DPSOH�
WUDLW��ERWK�WKH�EHQH¿WV�DQG�FKDOOHQJHV�LQKHUHQW�LQ�VWXG\LQJ�SKHQRW\SHV�WKDW�DUH�QRW�RQO\�PXOWLYDULDWH��EXW�DUH�RZLQJ�WR�FRPSOH[�SDWWHUQV�
of modularity are also multipartite.  An approach that has been recently developed to investigate facial variation, called Bootstrapped 

5HVSRQVH�EDVHG�,PSXWDWLRQ�0RGHOLQJ��%5,0��ZLOO�DOVR�EH�GLVFXVVHG���7KLV�SUHVHQWDWLRQ�ZLOO�GHPRQVWUDWH�KRZ�WKLV�WHFKQLTXH�ZDV�XVHG�
to model the effects of sex, ancestry, and individual genes on the face.  

%5,0�LV�XQLTXH�LQ�WKDW�LW�DOORZV�IRU�WKH�FRPSRXQGLQJ�RI�PXOWLSOH�LQGHSHQGHQW�UHVSRQVH�YDULDEOHV�LQWR�D�VLQJOH�VFDODU�FXVWRPL]HG�
to the predictor variable of interest.  By combining subjective observer assessments of the face with these methods, the capacity to 

both discover and model the effects of genes on facial features has been demonstrated and provides support for the hypothesis that 

the pressures of sexual selection shaping the human face are both substantial and dynamic and have also affected the human facial 

SHUFHSWXDO�IDFLOLWLHV���7KHVH�¿QGLQJV�ZLOO�EH�GLVFXVVHG�LQ�OLJKW�RI�IRUHQVLF�SUHGLFWLRQV�
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