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Genome-wide association study for abnormal cranio-facial morphology
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five loci (1g32.2, 1p22.3, 60g23.2, 7911.22 and 15022.22) were likely to be as
novel susceptibility regions of mandibular prognathism. PLXNA2, SSX2IP, TARID, CALN1 and RORA genes were
considered as a genetic candidate. PLXNA2 gene is a gene encoding semaphorin co-receptors, and the
relations to bone metabolism are reported i1n semaphorin 3A. It has been reported that SSX2IP gene is

related to a Synovium Sarcoma and RORA gene has some kind of functions in bone metabolism. We speculate
that these genes may be also associated with mandibular prognathism.
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MS Markers
D1S411
D1S0411i
D1S1358i
D1S1028i
D1S0337i
D4S0965i
D6S0827i
D7S0133i
D10S05541

10 D11S4179
11 D9S0793i
12 D15S0154i

Cytobands
1p31.
1p22.
1g32.
1p34.
1p34.
4928.
6023.
7q11.
10p15.1

10 119g13.5
11 99g31.2
12 15g22.22
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Physical position of amplicon
From 69589074
84713646
208192261
38110025
44272738
128862847
133837264
72050853
5843919
10 76685216
11 105439380
12 61218060

To 69589277
84713933
208192361
38110364
44273030
128862943
133837503
72051155
5844068

10 76685451
11 105439531
12 61218325

Forward GAGGTCAGTTGATCCAGTGG
TGCTTGAACCTGATAGGTAGAG
AGTCACCACCTGCCATATG
TGACGTGATATTTGAAATCATA
GAGCTATTAGCAATGTCAGAAAAC
GTTACAGAAGATACTCCTGGCAG
GCTGCGCAATTAGAATAATAAA
CCAATTAACTAATTCTACCATCAC
CCTGCATAAGTAATAATTTCCTTC

10 GGATGTAAGAGTAACTGGCTCCG
11 TGATAATGCTAAGGTAACTACTGTATTC
12 GTGGCTCATAAATAGATCATGA



AAGGTTTCTGAGAACTTTTTGTG
GGCTTGTAGATGCTAGGAAAG
TCCAGGGTTGTCTTGTCC
CTATTGGCATTGCTAAGATTATAG
GCTTGAGCATGAGAATCAC
ACAGAGACATGGATGGACAC
GCACAACCAATTTCTTGATG
ATTAGCCAAGCATGGTATAATC
TATCTCCTCTGAAATTAGTCACTAGTC

10 GAAAATGTTCTGCCTGAGGG

11 GACCTCTCCTATTCCCTGC

12 AGCTTGAATATTACAGGTCCTAAC

Reverse

P value
10 4 5
Allele Fisher's exact test
M S M arkers Cytobands frequency P-value
Case Control 2x2 2xm
D1S1028i 1p34.3 0.058 0.086 0.084 0.318
D 1S0337i 1p34.1 0.119 0.082 0.043 0.077
D1s411 1p31.1 0.174 0.230 0.02 0.084

D1S0411i 1p22.3 0.165 0.247 0.000666| 0.002
D 1S1358i 1g32.2 0.362 0.465 0.000422| 0.007

D 4S0965i 4q28.2 0.444 0.539 0.002 0.015
D 6S0827i 6023.2 0.057 0.115 0.000661| 0.015
D7S0133i 7q11.22 0.183 0.113 0.000845| 0.014

D9S0793i 9q31.2 0.067 0.038 0.061 0.478
D10S0554i 10p15.1 0.057 0.093 0.028 0.084
D11S4179 11g13.5 0.274 0.214 0.018 0.044

D15S0154i] 15g22.22 0.216 0.324 0.0000571] 0.002

* Significant allele shows the size of the amplicon.
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D1S1358i-PLXNA2 D6S08271-TARID
D7S01331-CALNI

D15S0154i-RORA

Ssx2IpP 23kb

D1S0411i

MS Markers Cytobands Physical position of amplicon* Nearest gene

From To
D1S0411i 1p22.3 85179329 85179616 SSX2IP
D1S1358i 1g32.2 208365606 208365706 PLXNA2
D6S0827i 6023.2 134200095 134200334 TARID
D7S0133i 7q11.22 71153774 71154076 CALN1

D15S0154i  15gq22.22 59297551 59297816 RORA

* Physical position of amplicon and gene location refer to the GRCh build 38/hg38
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