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Appendix A

List of patients in this study

Table A.1 Craniofacial genetics laboratory (CGL) DNA number and phenotype of all

patients in this study.

CGLDNA number Phenotypes

118 Cleft palate with ankyloglossia

249 Cleft palate with ankyloglossia

250 Cleft lip and palate with tongue tie

251 Cleft lip

252 Cleft palate

253 Cleft palate with tongue tie

254 Cleft lip and palate Daughter of 255

255 Ankyloglossia Mother of 254

256 Cleft lip and palate

257 Cleft lip and palate with missing 12,22

258 Cleft palate Son of 259

259 Ankyloglossia Mother 0f258

260 Cleft palate with ankyloglossia Daughter of 261

261 Ankyloglossia Mother 0f260

262 Cleft palate with ankyloglossia Daughter of 263

263 Ankyloglossia Mother 0f262

264 Cleft lip and palate with tongue tie Son of 265

265 Ankyloglossia Father of 264

266 Cleft palate

267 Cleft lip and palate

269 Cleft lip and palate Son of 270

270 Ankyloglossia Father of269

271 Cleft lip and palate with tongue tie

272 Cleft lip and palate

273 Cleft lip and palate

274 Ankyloglossia Mother of 275

275 Cleft palate and Hemifacial Son of 274
microsomia

284 Cleft lip and palate

286 Cleft lip and palate

287 Cleft lip




83

CGLDNA number

Phenotypes

288 Cleft lip and palate, Syndactyly
290 Cleft palate Daughter of 291
291 Ankyloglossia Mother 0290
292 Cleft lip and palate Son of 293
293 Ankyloglossia Mother 0f292
294 Cleft lip e 295
295 Ankyloglossia Aunt 0f 294
298 Cleft lip and palate Son of 299
299 Ankyloglossia Mother 0f298
300 Ankyloglossia Mother of 316
301 Cleft lip Son of 302
302 Ankyloglossia Mother of 301
303 Facial cleft +BCLP Daughter of 304
304 Ankyloglossia Mother 0f303
305 Cleft lip and palate
306 Cleft lip and palate
307 Cleft lip and palate Daughter of 308
308 Ankyloglossia Mother 0f307
309 Cleft lip and palate Son of 310
310 Ankyloglossia Mother 0f 309
311 Cleft lip and palate
312 Ankyloglossia Grandmother of 317
314 Missing 12, 22
316 Cleft lip and palate Daughter of 300
317 Cleft palate Daughter of 318
318 Ankyloglossia Mother of317
322 Missing 28
421 Ankyloglossia
422 Missing 18
423 Missing 18, 28
427 Missing 48
428 Ankyloglossia
429 Ankyloglossia
430 Ankyloglossia and missing on 32
506 Cleft lip and palate with

Ankyloglossia
510 Cleft lip and palate
518 Cleft lip and palate
524 Cleft lip and palate
527 Incomplete cleft palate+ hypotonia
530 Incomplete CL
533 Cleft lip and palate
535 Cleft palate
538 Cleft lip and palate
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CGLDNA number Phenotypes
540 Bifid uvula
544 Cleft lip and palate
545 Cleft lip and palate
547 Cleft lip and palate
548 Cleft palate with ankyloglossia
550 Cleft lip and palate
555 Cleft lip and palate
557 Cleft lip and palate
560 Cleft lip and palate
561 Cleft palate with small mandible
564 Cleft lip and palate
581 Cleft lip with ankyloglossia
586 Cleft lip and palate with ankyloglossia
605 Ankyloglossia
608 Cleft lip and palate
610 Cleft lip and palate
061 Cleft lip with ankyloglossia and
missing
639 Normal Mother of 264
643 Short frenum Grandmother of 264
644 Normal Grandfather of 264




61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001

cttctctggg
gagacttgac
cttgccttcce
cagtacaggg
aacattagga
tgacagagat
taaaattaat
agccagcaat
actatgcatt
gagtgcctcc
gtgtctaaca
ggctcttccce
actcatttga
ggaacatcaa
cagagcttga
acacacatgc
gtcaaggagt
ctccatgaag
tatttcttaa
actacaaata
cctgggaagg
aggtgtttgc
aaatattttt
acagataatt
tgatgaggta
taaatagtga
ttcttaacag
atgatgactc
gaagagggtyg
cagtattttt
tctgagccag
acctgcagtc
ttggaggtaa
tggctcaagce
aggagttcaa
attagttggg
gaatcacctg
agcctgggca
aaacaaagaa
ataataccca
aaaaaatatt
gccaatggag
gtttttgtgt
ttaggttttg
tcaagctatc
acctggcctt
catttataat
catacaatgc
ttcaaaaagg
aaaattgtcc
ccttaggtta

Appendix B

Coding sequence of 7TBX22 (Exon1-8)

ctcttgagaa
ttcagaacca
aggtaaatac
attctcctca
aagtccaact
cttgcaatca
gaaggctaga
agtccctctce
agtgctcaca
tggaaggtga
ctgaaaagtg
caaggagctc
tttcaggagg
agtgtgccaa
gctcatacac
cttcaaacta
ttgctgtagg
accttattgt
ttattaaaac
tttacttcat
aagacagtgt
ctatatttgg
gagtgtcagt
atgagaatat
gggtgccaag
aaagattagc
aaggatctgc
actgatctga
taaagcaagc
tttcaataat
tgatattttg
atttttcaaa
ctctgactct
ctgtaatccc
gaccagcctg
cgtggttgaa
aagctggggg
acagagggag
aaggaaagag
agttaaaatg
atgtccagca
caccagagag
gtgtgtgtgt
tagagacagg
cttttccctce
aagctcaatg
tatttattat
ctcttctggce
ttttttcettt
ccataattct
ttaattcagt

gagctgctgc
ctgggctgge
ctctgcctta
gcctcttect
gataactgtc
ctacttctcg
cttgtccagt
ctaggcagca
gatcttgttt
ggactgaagc
gccctagcca
tagatccaca
aggtctgaag
aaaagattgt
cgcattgtaa
gagaagggga
gtggtgatat
tttctgtgat
cttccctttt
gaaggagcag
atgaaagaag
tgttttgata
acatctgtgg
ggaaagaagc
ttaagaagag
acgagatttg
ttctgttggg
gaactgagtg
atttttctag
tcattgatgce
ctatatgtct
tcctagccca
catcctcatt
agcactttgg
gccaacatgg
cacgcctgta
gcagaggttg
attctgtctc
gaaagatggg
acctaaccta
gtcctgattg
gtaacataaa
gtgtgtgtgt
atcttgctat
agcctcccaa
ttttaatgga
tttcactgct
aattactaga
ttcgtttatt
ggtggcaaat
gaagaaataa

aggcatttgc
ctggcctctt
ctgaccatgt
ctcctgttaa
agtttcatct
ggggactgga
ctgttaagag
atgcagccag
agggagctag
caacgtggaa
agggctctaa
gaggcagaag
tcccaaagca
tttattttac
cacaaacaca
ctacagaaag
ggttgctttg
ttctcttttg
gcccctcecgga
ttttttctct
gcatagattg
gacttaggga
ttgttaggta
ctttagtacc
gaaaatatat
gtgggcccaa
ctcatggctg
gagtcatttg
ttttaggaag
aattaacttg
gaattattta
ctttctttga
tttaaaaagg
gaggctgagg
tgaaaccccg
atcccagcta
cagtgagctg
aaaaaaaaaa
ggtggagtag
aaaattcaca
agccttcagt
aaggaatagg
gtgtgtgtgt
gttgcccagg
agcactgaga
gagtgtttga
ccaggaagtc
atcaccatag
catttatcct
ttcctaggaa
gaaaaagtag

agagtgaatg
gacacagcaa
tatgggtttt
ctatcactaa
ttcattaact
agtagaatat
tatgctgtaa
aaggctccca
ggagcaaggg
gtcactgagc
gtagtggtac
gattatttga
tgggcattgg
ttattcctga
caagcacaca
cacctggcca
tttcagttca
tattttttaa
gcattgatca
agtaatatta
gcttcaagca
aaatccctca
ttgaaaagcc
ttattcgcat
tgtaaatatc
tggagttcag
cccaaattag
gtgagaaagc
ataaaataat
gcatatctcc
ttttaaaata
ggctgatgca
cagcatgatg
caggcagatc
tctctactaa
ctcaggaggc
agattgtgcc
aaaaaaaaaa
gtaaaagaaa
tagcacaaac
taatatatga
tttgacacta
gttttcttta
atgatctcga
ttacaagtgt
ggactaaaag
aaagacagct
ggtagaatta
gctcaaaatt
atttttaaaa
ttgtatgcct

agctctgact
cacactgctt
agtgggacat
ccaagtccct
gggggttttg
tagtgctctt
tacccaaaga
ggcccaggat
gaagggacgg
tgagtggcag
tttctaccga
tcttctttgce
ggtgagagag
tttttcttac
taccacacac
taaaaggcat
gcagacttat
aatttgtctt
gggtttacta
atgtggggac
caggcagtat
gcctactacc
ctgattaaat
gtcctaggaa
caggagtaag
gatgatttct
gcagagccag
gtgtgtaggg
tcctcataaa
gttcaagtga
tcaaactggc
tatagcatat
ccaggtgcgg
acctgaggtc
aaatacaaaa
tgaggcagga
attgcactcc
gcatgaaaaa
tgtataaggc
tctacccatg
ctgtgcaagt
gtttggtgtt
attttgttca
actcctggac
gagcccatat
agacaggatg
gaaaggtgac
catttggact
agccacgtac
attctatcga
ttgatatact



3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841

tcagttagaa
ggccttcacc
tgtagctaaa
acagcgaaca
caagagtaac
ttgagagatt
ttaatattaa
ggtcttgtca
taaataccaa
agacatgttt
tttatttatt
tcaacctttt
aaagttttcc
gattagcaca
tgcttactat
aactctcaga
aatagcttta
ttcagataga
cttacatgct
gtagaaagta
aaaaggagaa
tcaagatgag
ctcacttaag
ttgaattcag
tcattaaagt
aaaaaaggcc
aatatcttaa
tattatcaaa
acctccacat
gttcatggat
tggcattagt
accagactgc
caggaattaa
agtgatgtca
aaaaattctg
aagaaagaaa
gttaggtagt
caaaaatcta
gtcctgceccectt
agatactaac
acttttctgt
agatagagat
agacagatag
tttaatgggt
cccaagttcc
gggacagtgt
cccttcagcea
taaagtcata
accactacca
aggacacaca
ttgcatctta
gaggagaata
caaaagaatc
atgcacacag
caagtctctt
agcccaagaa
tgtgcacatt
agactgtgtt
ggctccagca
gggagactcc
gctgctcacc
ctttctgttt
tgcttaaagt
gtaaagctgt

tgagaaatac
atttgatagc
gtttttgcaa
cagataagaa
aaagtttgac
atattgaatt
ttaggccaca
ttaacacatt
agatatattt
cctatggatt
aaaatagtat
gaatctgctt
ccttcgagtg
ttcttgaaat
gttccaggct
tatataaaca
aatggttaaa
aagtagagtc
gtactgcttg
aaatttagtc
gaggtaggaa
tgtatttgtc
caaacaacga
gtactcaaat
gttcattaga
atgagtagct
tcatggggag
cttaaaaaac
gtttcgctgce
gaaatataga
acatgcgcct
aaagctagtt
ctatatttta
acagatatat
gatgactaaa
cttacaccca
ctaaaatact
tttaaaaaaa
ttaacaataa
acaaatatta
tttttagttg
agattagata
atagatagat
gcgaaaagaa
ttacacgaaa
ctttctcaat
gcattcaagc
cccagttgcecc
ctgccatcac
ggtcttttac
ttttaaatga
atataatttt
caggggcact
gcagacatct
cctgaaaaaa
tatattccag
cttgggagca
tgctgattaa
gaggcagggce
tgcctgccect
taatttgaga
cccagtgcct
ggtccctcgt
aacctgtatc
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aatgaactga
agtatgaaca
gcatgagcat
tttgtatctc
atgcataact
aagctaacca
tccctcaatt
ttatctaatc
ccaaggatga
tttgaaattc
ttgaatttct
taggatttag
tttcgcctca
taactcccat
ttgtcctaag
cacttacaga
acaaagaact
agaatttgaa
agccttattc
aataacataa
gaaagaaaac
aagactcttt
taatttattt
gatgttgtgg
gtgttcattc
tgtttcagat
tgggcaattc
atattcttct
ccctccattg
gatgccccaa
caggccccca
atgagataat
gtctagtaca
acagaaatgg
ttacatgcat
agatatgcta
agcacagaca
aagataccaa
attgagctaa
catggtaata
tgtattttag
gatagataga
cttctgagta
acgaatgctc
ttggccttac
tctgcatggt
tgtaagtaac
tgaagatctc
agtggcaggg
tctcagattc
acttggatca
tctggaaaaa
tgatttctta
catatctgca
aaagaaactt
gagacactgg
aaggcccttt
gtactgtgag
ttgaagatcc
cacctcacta
ctccaactgc
tcactggaga
gggcaattat
tccecttttet

agcctaatgt
catgattaaa
ttcgcttcca
tactttttct
caagactaga
gaagttgagg
tcctgaagtg
atataagaac
acttgataaa
aaatgtaatc
taaaaaaaaa
ccaaaagttg
aagaattcac
catctcttta
tggtttgcat
aacatactct
gaatgcaaaa
tcaggtcagt
ctatttatta
ttttcctatt
tagaagaaga
tgtctacaag
cttcatgtca
ggaagctgat
taaggaggtc
tcatgttcca
aaaaccaaca
ttctattgtg
ttgaagagtc
agagacttcc
atacctgaca
gcaatatttt
tacaagggag
gaatggaaaa
gtaataaata
ttttcttgat
ttgcaacaaa
gcaaagttgt
ggttaaaggc
attgcactct
ctaagagcat
tagatagata
agaggaaatg
agatcacatg
ctgtgaggtt
gagcagtggc
tctttgccat
ctccctatgg
cacatttgta
cagtattggc
gctttaaatg
tgcaaatgct
tttctgatga
tacgtaaaca
gtatattcat
aatcaattac
tgttgccctg
aaaaaacaaa
aagttttctc
acagaagaga
agagccaact
gcaaaagacec
ttcgcatgtc
cctctctcta

tgtaattatt
ttcaacagaa
atcctcccca
tccectactce
tgaataaaag
gattcagtgt
agaacacagc
atacacttac
aacaggtcat
ttttggttta
ggtggctttce
ggggttccag
agctgtatag
attttgaaaa
gttttcttct
atgataggag
aaaagacttg
ctgaatctaa
tcatagcctg
ctcataacca
aagtgatctt
taatggaaac
cttagctagt
tacatttcct
tttcccaagt
caagcttgga
ttttactgta
ggcatctgtg
tcttataaag
aggtgtggag
gcccagtgcet
ccccctcaga
agctaagcta
agttcagatt
ttaagaaaga
ttcaaaatat
catcttttgc
ccctttcectat
aagacaacac
aaaattaaca
gcaataaata
gatgatacat
aacaaacact
cagatgtggc
cactttgcct
taaataatga
actgagattt
ctgaatatcc
cctaagtagc
atattataag
ccctttttac
attagttaag
aaagtaggag
tgctctttgg
tttaaggaaa
ttaatccgaa
ctggtggacc
gactatgtat
tgatgcttga
gcggataaac
ggccccaaaa
ctgatacatc
tttgagtttt
cttccctatc

atcataggaa
tgcattttcc
tgagaagaac
taccaaggag
cacagtcttc
gagaattact
tacgagttag
attgcattgg
gtattctaga
attcactaat
ctaaagactt
tgttgatccc
ttgatagaaa
catctgtgag
ctttttacta
tgttagaaat
tgtaaggtca
agtctgtctt
aagaattcat
gtagtattga
ccaaatttta
ccagctgaag
gcaggcaaag
gactctgctt
aatgacaaaa
actatgccaa
aggattttcc
ggtctcagaa
gtttatgggt
aatgaattgc
tcagcagctg
tacaagttaa
catatctccc
acaaaaataa
agtttcttct
cacatcatat
tttattttta
acaaggtaac
ctgtattagg
aataaactcg
aaatatagat
atagatagat
ctccccccac
tgttttccag
gtctaggata
ttgagccaaa
ttagagtgtt
ccctaccacc
tgaaattaaa
ttatttcaag
aaatgtgtca
atgcaacctg
accaaatcat
atgttgtaga
agtaaaatcc
cattttgagt
tggagttttt
aggaatattg
cagtggcatt
tggcacaact
gcttgtactc
tctccggatce
ataatttaat
tatagctttt



6901 tttcaacaag
6961 tttatgcttc
7021 tggatgcaac
7081 ccctaaaagg
7141 ggactaatgg
7201 acactagttt
7261 tataaaaaaa
7321 tctttgaata
7381 tttgttttgt
7441 gtgtctcccc
7501 caccccctcc

ctccaaaacc
caatagtttc
agtaactccc
ccagcacttg
tctgcacatg
gatcttcctc
ttacacacac
cagatccaga
tttgttttte
ctccctccect

taagtactgc
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cccctcectg
caaaacaaac
aatccgagca
ccaatctctg
tgcactggga
tcctttecatt
acacacacac
aattgttttt
ccgctttccce
aacccagttc

cattgccctg

ttagactctg
agtggaggca
acctgagccg
ctctgccagg
ggaagggaga
ttgtctattc
acacacacac
cagatttggg
tcctteectte
aggttgaaac

agcccgttge

aagtgtcact cactgtgttt
gtgaccggct gggtattcac
ccattggcgg caggtctgct
tcctggaatc agggatttga
ctagactttg aaggacatat
aaacaaaaaa tatatatgta
acacacacac acaattattt
ttttgggttt ggggttttgt
accctctgtg ccctececgect
tttgctgcaa agaatccctt

ctgagcttac tggttccgca

7741 tctctccgcecce
7801 cctcgaccac
7861 gtttctttgc
7921 ctcctcctac
7981 ggaagcaggg
8041 gagagtgagg
8101 aggtgtcggg
8161 gttatgcgga
8221 tgctccaaga
8281 tgagcgcctt

8521 cacattaggc
8581 gtactcctct
8641 attgataggg
8701 actgtgactc
8761 gactttggtc
8821 agtatcccat
8881 gccattccca
8941 tgagtctaac
9001 aggttgggac
9061 ggagggacat
9121 ttgttcggtc
9181 attttgaaaa
9241 cagaaacact
9301 cttacag

9421 catagaatgg
9481 ctgacagcat
9541 tgggctttag
9601 cttcttcctc
9661 gaactccaaa
9721 tgcagagggt
9781 atccccaggc
9841 ctttggcagc
9901 ctgtgtctag
9961 cttagagggt
10021 agtggcccaa
10081 ttgccaacac
10141 tgacagctgt
10201 aaggagacag
10261 agaggactgc
10321 cagctggctt
10381 ggccagaggc
10441 aaaagggctt
10501 cacttcttcc
10561 taaaatttgt
10621 aaatctcatg
10681 tacagtttat

tggctcgcecgt
ctggtgaagg
ggtaaagggg
cttcgcggaa
cgagttccca
attggcaaat
tgtcgcacct
gcttggggaa
taggcaccag
tctgtgtcca

acttaattta
gtccctttte
ctcggactta
caataactca
ttagactgtg
gtcacagttc
tagccacctt
taatttcagc
acagcttttt
gaacaaagcc
aagtatgcaa

gggaagggta
ccctcttcca

tactctatgc
gactttgaaa
gagttgaatt
tctctgcccece
tgtaccccaa
gtgggctctyg
tctatgggag
aggaggccag
gcctgtcecttt
acaagtatca
ctgttttaaa
tttgactcag
ttacactagg
cccacctcaa
tggggctgca
gggaataaga
tgcgcagggce
ccacaaagag
cagactcttc
tagatcaatt
acattttact
tttttgcccce

cccgacgcag
ggaagtttca
agggtcccta
agctctcacc
aatcccgagg
ctaaaaaaaa
ttcactgccc
tctgtcgcca

cgagaagtgg

ccgctctggt
cccaactccc
cctggcccca
cttcccecgtce
gccagacctc
ctcgcgcccg
ttggcatggg
cttccacaaa
ctctcatact
ttgtggtaat
ccaacaatct
ttgtgagtcc
aacatttcta

ccaggctagg
actctagcat
ttcttattaa
catcccctct
gcctctcect
gtggtcagaa
cctgggcatc
aaggatgatc
tcgtccatct
T B eee titie
gccaaaaagc
gggcttgggg
gctgtgagca
aaccagagct
gtatggaaac
gcaaaactgg
tgtgttccta
tggtgacagt
acacccaaag
tctgtggtag
ttccctgcac
gaatgcttgt

ccagacagcc
gcgcctccga
cataattgtg
gccagcgggt
gcatccagtc
aaaaaaaaaa
ctctctctcc
aagttcctgg
gcatgtgaac

gttctgccca
aagatgagga
tgacatacag
tgtaagtggc
tcctgectgt
tcagttaagg
ctagacctgg
acagccactt
tctgcctcac
ttctcttcta
aatattctgc
ttcctcatgt
cttcactttt
aaagctcttg

gccagggatt
g9g9999tggg
aattggggtt
tggaatgccg
acccactgct
gggaagcggg
tggggacatg
aatttgccac
ttaacctttc
atttaagccc
ccttctggga
tccagttcag
tttgacccag
agctttgaaa
agcagaaaaa
gaagttgaga
agagttttct
ggcctagaca
ctagtggatt
tttctgtgag
ttcattgcat
tagaaattaa

acattaggag ccgcgagaca
atccatcccg gagtacagca
aagtgagtct ctcctacatc
ggctgctgta tcctgggatg
tcggttatca acgtctccag
agctggtgtg ggcggggggt
attaagcggc cacagagggt
ggaagggaca aggccctgtc
tgtgacgctc tctcaaaccc

agctgttcac aagggtcaca
ctctccagtt ttatgctctg
tagaaagcca tagcccctca
tcattcttcc tttcctgtac
gtagtataag acaaaaatca
cctctaagat aaccatggac
cccaggttat tttgaggtga
cactgcagct ggttattttg
agaaagtacc cttgaaaagg
tagcttttta ttatggttgg
tccacttaga aattccgtac
agcaaatgct attccttgct
tactggagtc agcatttgtc
ggtcagtcct tattttcttt

g taatgggccc
tggaccttca gacctgaaac
agtgggggat tgctctcctg
cccagtgaaa gaagagaagc
tgaattcagg gcactaatta
ctggccttgg ttgtgtaaac
ttgaaggaat tgtgggagaa
ctgggctctg agctttgctg
tcaaggtcag tcaagcgttc
ccctgaagta atgtctgggt
tcaacctaca gcaggctgaa
tacaccccag acacaccagc
ggttggaggg gttggggagg
aggtgggtcc ctggtcctcc
gcaaggagaa ggctctgctc
gctgtttgct tctcaaattg
ttggaaatag tgtgaaaatc
tgatgtgaag ccttattgac
agacatcctt gtcagccctc
tttccattat ctctgtgaga
aaaatacaaa tcagacttag
tttgatgaca tatgcttatt
gttgagtctt ctccttactt



Ex

Ex

10741 gcccttggga tcactgggct
10801 ccagctttgg cctgctgcac

11041 ttaccccgag gagggaggtg
11101 aggctttttg cagatgcaca
11161 agtaaagtag ctaacctagg
11221 tggggatggt gaatataggg
11281 tggtctggga gagtaggagg
11341 caatcactat gatctctgat
11401 tatggtatgt gtgatggaag
11461 cccaaacaac ctaccctcat
11521 agcttctgtc ctccccagtc
11581 aagattagga ggtagggtat
11641 atgggaactt gtagcaggct
11701 tgtttgaagc aggaaaaggc
11761 aggtgtcttt ctctggaaat
11821 caacaaagta gttacctaag
11881 caggagaggg aactagggtt

12121 tggtcatgtc tcaggcgaat
12181 gctaactgcc atcaattgca
12241 tgtcatccat gcaagtttga
12301 aaggtaattt ataaaagtaa
12361 caatatggtt acatttattt
12421 ttgtaaccac tataagcaat
12481 tctctctatt gaatccatag

12601 agctagctat tttcacaagt
12661 ttgcccaggc tggagtgcaa
12721 tcaagcaatt ctcctgcctc
12781 gcctggctaa tttttgtatt
12841 cctgaacacc tgacctcgtg
12901 cgtgagccac tgcacctggt
12961 tcaaaagctc taagttttgt
13021 tgaaaacatt acttcctccc
13081 aattctaggt ttgactgaat
13141 aatagttaca tctgaaagat
13201 ttctggggat gctgaaagtt
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aatctggagt gaagtcctca ggaacagaac acaacagctc
ctaatgccac agcatgtgtt ttttcag

gtacgtga gcacaatcct
ccaaggctcc tgcccactgg tcaccctgga gaggccaggg
tgttgtgttt tttaggaact gttcaagccc tgcacctgta
gctcctgaaa cgtttgttta gcatctgaga tgctggcgac
agtttgagga cagaaggaga cctgtttaag ccagaatgcc
gaaccattca gggagttctc aggcacctta gcctccttgg
tgccttcctg tagtccacgc agttggatgg gcacccagtg
gatacaagtg ggggaatctc agactgcatc ctggaaatct
aggtcctatt gatcttgcac attctcacta ggtgcacccc
tggcactgtg ccagctacaa aaggaaagag ggaagctccc
gtcaggttac ccaccatatc caagcctatc agttactgcc
agcagatccc agtgccactt ctacaccaga tggtcgccag
cccaatctgg aaatggaatc actgctgact ggtgccgctg
gtttttagct cggagcgcct ctgttggagg ccaaatggca
cttcatcatt gcctttttgt gtgcacatgg tggaggtggt
tgggactgaa gccagttttt ctaacagcat tgatcatttc

ggaaatggct ccagagggac cttggattag aggcatagag
ttttccacaa ttctaaataa aaatcatagt tttattgtat
taatgaattg tataaatctt atgggagaag gcaactccag
tgatttataa ataggagcta accattctaa atatgacttg
aaattgtcat attaacgtgt ttcaacatct cttctggtgg
ggcaacagtg ttcttactga aagcaatgac tttatctttc

gtaag cagcatagca atgacatcta atattgatgt
tttttttttt ttttttttcc tgagatggag tctcactctg
tggcacgatc tcagctcact gcaactttca cctccctggt
agcctcccaa gtagctagga ttacaggcat gtgccaacag
tttagtagag atggggtttc accatattgg tcaggctggt
atctgcccge ctcagcctcc caaagtgctg ggattacagg
cccccacaag ttttaaggat aagaaaactg actcagagac
aattagtagg tggtaagaaa ggaacccaga tgttttgtgt
actcctttgc tactcactat taagaccttg cttattttag
tttattcaga agtctagcta tataaaagag aaatatttaa
atagcaaaat aactcaaaat cattattttc agaaattgca
gactctcttt tttag

gtaagaaaa cttggaacgt
13381 aacccttgta ccaaatacta
13441 ggtaactgcg tgtacatttg
13501 gcatgaagga agagaataga
13561 tatcttacac cctgtgattt
13621 attctttagg atatgcctgt
13681 aatgaatagt ttatctttta
13741 ttcatcactg agctctaatt
13801 aatactaagt cttcacaatt
13861 tcctcagatg gtacattaca
13921 ggaaggatac cttaatttgc
13981 atgacatgga ttttttttat
14041 attaattcaa ggttacaatt
14101 tgatgccata acaactaact
14161 ttcactggaa tggctgtctt
14221 tttacagtgt cgatttaact
14281 aacaaatgtg cactaataaa
14341 cacagttttc ttaattattt
14401 actagtttct taaataactt
14461 tgaaggttta ggatacgtct
14521 gaaacaactt ggtcaaatcc

ttgttttatt tttacatatc aattaaataa caacatccgg
cacaagggga tatgtacatg caagaaaatg tgtacttatg
cctgaatgac gaggtaagag gcataaaggg agagaagctg
aatgtgataa ttgtagactt attgacatat gttaataagt
tcagatttca tctggatttt tcagcctctc actgtttcac
ggtgcatttg cagcctgatt tgcaaatatg ttactattga
tgaggacctt tcagtacatg ttaaaatgac tttcattaaa
ttcctctttt ttgttcatgg ggaaagtaaa tgttaaaaat
taattgccac aagcatttaa aaatatttgc aagatattta
tgacaaaata ataataatta aataatgcag gctttctggt
tctgatagtt aataataaat agaataattt ttatttgaaa
ccctttgtct ttactccatc gaagttgctt gtctttgacc
gccaagcaaa accaacatta tagttaggtt gagttttaca
gaaaagggaa gaagtgaagt ctaatcattt ggtgaaatat
gatgtggttt agggaattgc atgaaaaaaa aaacacttat
aatagcatct agaaagcata cttttaaata tccaagtcaa
gaaaaagtta aagatgatca tgaaatgata atttaaagta
aacatatcca aaatgctctc aaattgcaaa taaatgagct
ttaaatgctt tattataaaa gatatttgcc atcttgttga
acatacacaa aatagttaag aaaacagcaa cactaaaaaa
agccaataac caattgtttg aattcagaca tttacaaaaa



Ex

14581
14641
14701
14761
14821
14881
14941
15001
15061
15121
15181
15241
15301
15361
15421
15481
15541
15601
15661

16381
16441
16501
16561
16621
16681
16741
16801
16861
16921
16981

taagctttag
aggcaaacat
ttcttaactt
attcattgtt
acaagactat
cagtgtacct
tctataaact
attttagtaa
ttgacgctaa
ctagcacagt
gtaatagtgg
ttgtgaaaga
actgttccac
cctcacatgc
atctgaaagg
ttgctgtcca
tagcgatacc
ctcaaagaag
gatagtgaag
ttggctgaat

attacatgta
cttaaaaagc
cttatcaaat
ctgattacag
tccaccagtg
cacgttaact
aaagcagtga
agttgtagaa
aaactactaa
atttatcttt
gtaaaacact

agtttagcgt
aaaaaatcag
gcaaaattat
tttgtataag
tttcatgttc
ttggtcagag
aaatctatat
cattttaagg
gtcataattg
atttgagcaa
tagtagtata
caatttttcc
ctcagatcat
acagttcaca
aggcagagct
gcctgattca
tagtatagat
ctaaaagaac
gatatgatta
tgtcattcac

aacaaatatt
atcattacaa
aatattcatg
tggccttgag
aaaattgatg
gcattttaca
agcaatttca
gaaaatttaa
tctcaattta
gtagcctaaa
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ttcctggacc
caaacgtcat
ttccaactct
aaaaaaagct
actaattttt
gaatttaaaa
aatcccaaac
ttttaaaata
gacttctttg
atgaatgctt
gatcagtggt
acgaatggtg
caggcattag
atagagtgtg
caggcaatga
taacaggcta
actatattca
tgtgaactca
ctaatattgc

ttctttattt
tacagtattt
aagagttgtt
cttcaaaatg
ctaagtgatg
cattgacaat
gttttaaaaa
ttatttgttt
agatacaaat
gaccatttaa

ttataattat
tgatatgaac
taagatataa
aaggctttta
taaatcagtg
aatcaacgta
aaccaatcaa
ataaaactag
taattctttg
aatacatgat
ccccaacctt
ggggttggga
attatcatta
cgctcctgtg
ggtaatgctc
cagacctgta
actttagtca
caaggaaaat
aggaacatca

gtagccaaag
ctttgttata
tataatgtca
agatatgcaa
ggattttcaa
gacaaaaaga
tgaagatcgg
gcctcatgcc
aaggacacaa
tcttgaagga

ctaaataaat ttgcttttat tttc

ccctagtttt
acttacattc
tgcagtatgg
aatatattgc
gtcagaggaa
catgaaatct
tttgtgcatc
tttgtgtttg
tacaaatgtg
acatggtagt
tttggtacca
ggggatggtt
aagggcactc
agaatctaat
actggcctgc
ccagtgggta
gaggaatgag
taatctaagg
aatgtcaagt

acaatagcat
aaatttcaac
catttaaaga
aatgaaacct
taaatattat
ttatactgaa
agatggatgt
ctttcatgta
tttatacttt
actttcaagt
acacaaagat

The shaded parts indicate the coding regions.

agtagatgct
atccttatat
aaattgcccc
tttcatttat
ttttttaaat
atacattcta
ttaactactt
taagatataa
gttcaagtgc
agtgctaaaa
ggggccagtt
tcgggatgaa
aacctagatc
gctgccgcectg
tgatcacctc
acccaggcat
caggtcctgt
atgaagcaca
tcattattca

ttctagaaca
agttattggg
tttaaagtgc
acaggaatct
ttgatgatac
gctagttcac
aattctcatg
attatctagt
gctgttgaag
attatatttt
caaatgaaaa



1 atg
M
16 gtg
\Y
31 gag
E
46 gag
E
61 caa
Q
76 agc
S
91 gat
D
106 cat
H
121 atg
M
136 aag
K
151 cgc
R
166 aat
N
181 gac
D
196 ttt
F
211 cac
H

gct

999

cag

aga

cct

gac

att

I

gac

ttc

cag

tat

aca

tca

gat

atc
I

ctg agc
L S
aga ccc
R P
cct gag
P E
agg agc
R S
aag aca
K T
agc ggc
S G
caa atg
Q M
atc ggg
I G
ccc tct
P S
tac cat
Y H
agg tac
R Y
gac cat
D H
ccc tgc
P C
cgc atg
R M
att ctg
I L

Appendix C

TBX22 amino acid sequence

tct

agc

ctg

agc

gag

tac
Y

gag
E

act
T

gtt
\Y

gtg
\Y

gtc
\Y

ttg
L

tcg
S

aaa

caa
Q

cgg
R

aaa

cgg

gct

ccc

ggc
G

ctt
L

gag

E

cgg

gcc

tat

tgc

gga

ctc

tcc
S

gcg
A

aga

gag

gca
A

tca
S

aac
N

caa

Q

atg
M

gtc

W

atc

cac

atc

gag

acc

atg
M

cgt

aaa

aaa

ggg9
G

aca
T

agc
S

gga

G

atc

aag

gat

agc

att

acc

aac

cat
H

gcc

ctc

aag

aag

tct

tct

tct

att

gtg

gtg

tca

cct

tgg

aat

aag
K

ttc

caa

ggc

agc

gct

gaa

gaa

act

aaa

gtg

cag

aga

atg

gag

tac
Y

tcc

gac

gga

gag

tcc

agt

ctg

aaa

999

ccg

tgg

ttc

cgg

atg

aaa
K

gtg

cca

gag

ccg

tct

ctg

tgg

gcg

ttg

gtg

atg

tat

cag

gat

ccc
P

gaa

ata

gaa

ctt

ggc

gaa

aaa

ggc

gat

gat

gta

gtt

atc

gac

cga
R

gcc

cag

gag

gaa

tgc

gag

aga

agg

cca

tcc

gct

cac

atc

aaa

gtg
\

ttg

gcg

gag

aaa

ggc

aaa

ttc

c9gg

999

aaa

gg9

ccg

agc

ggc

cac
H



226

241

256

271

286

301

316

331

346

361

376

391

406

421

436

451

466

481

496

gtg

ttg

ttc

aaa

aga

agg

caa

gcc

cct

gag

tgt

cct

ctc

tca

gca

gga

tgc

atg

gac
D

ata

ccc

acc

ata

aac

cct

agt

ccc

atg

gca

CccCa

gaa

atg

aaa

cct

aat

tcc

cca

gac
D

gag

act

aca

gaa

agg

tct

gga

tct

ttt

tac

act

aga

atg

agc

aat

att

ttt

tct

agt
S

caa

gaa

gta

aga

ggt

ttc

agc

cct

cat

ctg

aat

cta

gaa

ggt

tct

ttt

cat

aga

caa
Q

ggc

ggt

acg

aat

gta

act

agt

ttg

tta

ccc

ttt

gca

gtg

tca

acc

ctg

cct

ctg

gtt
v

agc

gtt

gct

cct

ttg

ctc

ggc

aac

cct

aat

tgg

agc

cct

tct

aat

cca

tcc

ata

tct
S
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agt

aaa

tac

ttt

gat

gat

tca

tcc

aca

gtc

caa

agc

atg

gaa

caa

aac

tat

agt

ttt
F

gtt

aca

Caa

gct

999

ttt

tct

tta

agc

aac

cag

aac

tta

gac

atg

tcc

gac

ggt

gga
G

gac

ttc

aac

aaa

ctt

aaa

cca

ctt

tcc

ctg

caa

agt

tct

tcc

tta

atc

ttt

tcc

gaa
E

ctg

tcc

Caa

gga

tta

acc

gtg

tct

ctt

cct

cct

tct

tcc

agt

tat

acc

tat

aac

ggc
G

tcc

ttt

cag

ttt

gag

ttt

acc

cca

gga

cta

ctt

cag

ctg

gat

gga

cca

aga

cat

aaa
K

cag

aaa

att

aga

acc

ggc

tct

ctt

atg

tgc

gtt

tct

999

cag

tta

gaa

tac

ctt

tgt
C

att

gaa

acg

gat

tac

gca

agt

tgc

ccc

tac

tta

tta

gtc

tat

cag

gca

aat

aaa

aat
N

cag

act

aaa

act

cca

gac

gga

ttt

tgt

aag

ccg

gcc

acc

cta

tca

ctt

ttc

gtg

cat
H

tcc

gag

cta

gga

tgg

aca

gg99

tca

cca

att

gct

cca

aat

caa

cct

agt

tct

aat

gtt
\Y
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511 cat tgg tat cca gca att aac cat tac ctt tag
H W Y P A I N H Y L STOP
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