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Contribution of FGFR1 Variants to Craniofacial Variations
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FGFR1 plays an important role in the development of the nervous system as
well as the regulation of the skeletal development and bone homeostasis. Mutations in FGFR1 genes
affect skull development, specifically suture and synchondrosis, resulting in craniosynostosis and
facial abnormalities. We examined subjects with normal skull morphology for genetic polymorphisms
that might be associated with normal craniofacial variations. Four FGFR1 SNPs, namely, rs881301,
rs6996321, rs4647905, and rs13317, were genotyped. These SNPs were tested for association with
craniofacial measurements obtained from lateral and posteroanterior cephalometries, in which
principle component analysis was performed to compress the data of the craniofacial measurements. We

observed that SNPs rs13317 and rs6996321 were correlated with the overall head size and midfacial
development, indicating that FGFR1 SNPs played crucial roles in the normal variation of human
craniofacial morphology.
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rs4647905 rs13317) Tablel
#rs Chr: position Location | Alleles Derived allele LD coefficients (D’ or r-squared; upper right,
frequency Japanese; lower left, Korean)

Ancestral |Derived |Japanese |Korean |rs881301 rs6996321 | rs4647905 rs13317
rs881301 Chr8: 38474800 ‘ 5'flanking | T C 0.320 0.353 |- 0.68/0.17 0.41/0.03 0.46/0.06
rs6996321 | Chr8: 38464828 ‘ Intronic G A 0.434 0.433 | 0.59/0.14 0.72/0.30 0.49/0.18
rs4647905 | Chr8: 38415024 ‘ Intronic G C 0.321 0.369 |0.18/0.01 0.62/0.30 0.96/0.71
rs13317 Chr8: 38411996 ‘ 3'UTR C T 0.624 0.576 |0.23/0.026 | 0.45/0.19 1.00/0.82

doi:10.1371/journal.pone.0170645.t001

Table 1. Allele frequencies and LD coefficients of FGFRI SNPs.
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Figl Lateral and posteroanterior cephalometric tracing showing the landmarks used to

obtain craniofacial measurements. (V) Vertex, (Eu) eunion, (Lo) latero-orbitale, (Or) orbitale, (Zy) zygion, (Cd)
condylion, (Ko) Koronoid, (Ma) mastoid, (NC) nasal cavity, (Cr) crista galli, (ANS) anterior nasal spine, (Go) gonion, (Ag) antegonion,
(Me) menton, (G) glabella, (N) nasion, (S) sella turcica, (SOr) supra orbitale, (R) rhinion, (KR) key ridge, (Pr) prosthion, (A)
point A, (PNS) posterior nasal spine, (ld) infradentale, (Gn) gnathion. The NA plane was used as a reference to measure the
anteroposterior position of G, SOr, R, Or, and KR, with positive and negative values indicating whether the landmark is in an

anterior and posterior direction, respectively, from the NA plane.
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