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AP Antero-Posterior 
ATAC-seq Assay for Transposase-Accessible Chromatin using sequencing 
ATFS Anterior Tail FGF Source 
ATRAS Anterior Tail Retinoic Acid Source 
BAR Barcelona (O. dioica cryptic species) 
Bra Brachyury 
CNS Central Nervous System 
DEG Differentially Expressed Gene 
DGE Differential Gene Expression 
DMSO Dimethyl sulfoxide 
EH Early hatchling (larvae) 
eKO Evolutionary Knockout 
ETB Early tailbud (embryo) 
Fgf Fibroblast Growth Factor 
FgfR Fibroblast Growth Factor Receptor 
GRN Gene Regulatory Networks 
HBS Heparin Binding Site 
HMM Hidden Markov Models 
hpf  hours post-fertilization 
Ig Immunoglobulin 
ITB Incipient tailbud (embryo) 
JH Just hatchling (larvae) 
LH Late hatchling (larvae) 
LTB Late tailbud (embryo) 
MH Mid hatchling (larvae) 
mpf minutes post-fertilization 
MTB Mid tailbud (embryo) 
mya million years ago 
NLS Nuclear Localization Signal 
NOR Norway (O. dioica cryptic species) 
OKI Okinawa ((O. dioica cryptic species)) 
OSA Osaka (O. dioica cryptic species) 
PTFS Posterior Tail FGF Source 
RA Retinoic Acid 
RBBH Reciprocal Best Blast Hit 
RNA-seq RNA sequencing 
RT Room Temperature 



RTK Receptor Tyrosine Kinase 
SP Signal Peptide 
SSW Sterilized Sea Water 
TK Tyrosine Kinase 
VEGFR Vascular Endothelial Growth Factor Receptor 
WMISH Whole Mount In Situ Hybridisation 
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FFGF1 FGF2 FGF3 FGF4 FGF5 FGF6 FGF7 FGF10 FGF22 FGF8 FGF17 FGF18 FGF9 FGF16 FGF20 FGF11 FGF12 FGF13 FGF14 FGF199 FGF21 FGF23

FGF1 53,8% 22,1% 23,3% 20,7% 20,4% 26,9% 24,6% 27,6% 13,4% 15,7% 20,9% 28,4% 28,2% 31,6% 21,8% 16,7% 19,4% 21,0% 23,1% 22,8% 16,6%
FGF2 63,9% 26,3% 30,3% 23,6% 29,2% 26,9% 24,8% 29,4% 19,7% 16,8% 17,7% 28,7% 25,2% 27,8% 20,0% 20,7% 16,4% 17,0% 23,6% 21,2% 17,2%
FGF3 33,7% 35,8% 21,8% 29,4% 23,8% 24,9% 29,1% 30,4% 25,4% 22,5% 22,6% 28,9% 28,7% 29,9% 21,5% 20,3% 21,9% 25,4% 25,3% 27,0% 22,8%
FGF4 30,6% 40,8% 36,1% 29,0% 50,0% 22,6% 20,0% 30,1% 25,9% 22,0% 20,5% 29,0% 28,4% 33,5% 30,1% 24,7% 21,8% 22,7% 19,7% 20,7% 16,5%
FGF5 30,0% 35,8% 42,7% 40,3% 30,2% 27,1% 27,4% 21,1% 22,9% 17,1% 22,5% 28,1% 28,2% 28,6% 24,1% 20,1% 23,7% 28,0% 16,4% 19,3% 21,5%
FGF6 32,6% 40,1% 35,8% 62,1% 40,6% 25,2% 25,7% 29,2% 23,2% 22,9% 19,5% 32,2% 28,8% 32,5% 22,7% 21,4% 23,1% 20,7% 18,6% 22,1% 15,6%
FGF7 40,6% 42,8% 37,9% 38,5% 40,1% 37,0% 46,9% 38,6% 20,7% 23,6% 25,3% 27,4% 28,8% 26,7% 23,7% 19,7% 21,1% 19,4% 22,6% 18,7% 14,7%
FGF10 39,8% 38,3% 40,3% 34,9% 40,3% 39,5% 64,9% 39,5% 22,3% 20,8% 21,2% 31,3% 30,5% 27,3% 21,5% 22,5% 21,3% 20,8% 20,7% 20,0% 16,4%
FGF22 40,6% 45,6% 43,3% 42,1% 33,7% 43,4% 56,3% 57,2% 19,0% 22,4% 16,9% 33,6% 34,3% 31,6% 26,3% 19,1% 18,0% 21,7% 26,2% 23,3% 17,1%
FGF8 31,5% 33,5% 34,9% 37,1% 34,6% 35,8% 37,4% 35,4% 31,7% 55,0% 49,4% 22,8% 20,5% 23,8% 21,1% 17,6% 19,9% 17,2% 22,3% 18,3% 17,8%
FGF17 31,7% 32,7% 36,3% 34,0% 29,4% 36,0% 39,2% 35,2% 34,1% 67,9% 51,3% 21,0% 21,9% 21,7% 20,7% 13,9% 18,7% 21,6% 21,3% 16,1% 17,8%
FGF18 36,5% 28,8% 33,3% 30,7% 34,9% 29,7% 41,0% 34,4% 28,1% 63,9% 69,2% 24,7% 22,0% 21,6% 22,2% 20,8% 24,0% 21,8% 17,9% 14,0% 15,3%
FGF9 41,2% 38,8% 42,5% 39,5% 40,3% 45,9% 44,8% 48,7% 48,3% 35,2% 36,5% 37,4% 69,6% 69,6% 31,1% 24,7% 24,3% 24,6% 19,6% 23,8% 17,4%
FGF16 38,4% 32,9% 41,1% 41,2% 42,6% 43,3% 44,1% 48,1% 47,8% 35,1% 37,8% 35,2% 79,0% 62,0% 25,7% 22,3% 25,9% 26,5% 24,2% 26,1% 17,0%
FGF20 43,4% 37,7% 41,3% 43,1% 38,8% 45,3% 39,4% 43,0% 42,2% 37,7% 34,5% 29,9% 80,8% 74,5% 30,3% 23,2% 26,0% 24,6% 21,9% 21,9% 20,1%
FGF11 34,9% 29,8% 36,0% 40,2% 39,0% 37,3% 40,9% 35,9% 38,6% 31,0% 31,7% 33,9% 46,2% 40,6% 46,9% 56,0% 52,2% 55,6% 20,0% 18,3% 16,1%
FGF12 26,9% 34,1% 36,3% 33,9% 35,8% 35,9% 36,8% 36,7% 31,6% 31,7% 26,4% 33,6% 41,6% 37,6% 39,3% 70,0% 65,5% 71,5% 19,5% 20,3% 18,6%
FGF13 32,8% 24,2% 35,7% 29,7% 40,5% 35,4% 36,2% 34,3% 30,5% 31,6% 30,9% 31,4% 36,3% 42,1% 39,6% 64,9% 80,6% 67,6% 17,7% 24,2% 19,2%
FGF14 32,7% 25,5% 43,4% 31,7% 43,7% 35,2% 30,6% 36,1% 35,7% 26,9% 36,6% 35,7% 39,3% 41,4% 38,4% 67,3% 84,3% 82,6% 19,6% 23,5% 15,7%
FGF19 32,4% 32,8% 35,9% 31,6% 25,0% 32,2% 32,1% 33,5% 38,4% 33,0% 32,8% 26,7% 30,6% 36,5% 32,5% 32,1% 30,6% 28,4% 30,2% 34,3% 27,1%
FGF21 28,8% 30,9% 38,8% 31,2% 29,7% 33,2% 32,5% 33,6% 34,8% 31,3% 28,6% 23,9% 32,4% 33,2% 30,0% 26,8% 32,2% 35,2% 35,3% 46,8% 24,4%
FGF23 24,2% 24,7% 35,6% 23,7% 32,8% 23,2% 23,1% 26,2% 28,0% 28,6% 28,0% 23,9% 23,0% 23,0% 28,0% 25,6% 29,3% 29,7% 26,6% 38,7% 37,1%

Homo sapiens  Fgfs -  Whole protein sequences

Id
e
n
tity

Similarity

FGF11/12/13/14a FGF11/12/13/14b FGF11/12/13/14c FGF11/12/13/14d FGF9/16/20a FGF9/16/20b FGF9/16/20c FGF9/16/20d FGF9/16/20e FGF9/16/20f

FGF11/12/13/14a

FGF11/12/13/14b

FGF11/12/13/14c

FGF11/12/13/14d

FGF9/16/20a

FGF9/16/20b

FGF9/16/20c

FGF9/16/20d

FGF9/16/20e

FGF9/16/20f

Oikopleura dioca Fgfs  -  Whole protein sequences

Identity

Similarity

FGF9/16/20a FGF9/16/20b FGF9/16/20c FGF9/16/20f FGF9/16/20d FGF9/16/20e

FGF9/16/20a 23.7% 27.7% 25.9% 32.1% 26.8%
FGF9/16/20b 43.9% 30.6% 36.6% 24.1% 25.2%
FGF9/16/20c 43.8% 61.9% 30.8% 21.2% 22.4%
FGF9/16/20f 41.5% 56.0% 60.2% 27.4% 22.7%
FGF9/16/20d 52.9% 51.1% 37.2% 48.1% 63.4%
FGF9/16/20e 47.1% 49.6% 40.8% 43.9% 79.4%

Identity

O. dioica Fgf9/16/20- FGF domain

Similarity

FGF9 FGF16 FGF20
FGF9 87.8% 86.3%
FGF16 95.0% 80.6%
FGF20 95.0% 92.8%

Similarity

Identity

H. sapiens  Fgf9/16/20- FGF domain
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Ad1_noMX: AATGATACGGCGACCACCGAGATCTACACTCGTCGGCAGCGTCAGATGTG

Ad2.1_TAAGGCGA CAAGCAGAAGACGGCATACGAGATTCGCCTTAGTCTCGTGGGCTCGGAGATGT

Ad2.2_CGTACTAG CAAGCAGAAGACGGCATACGAGATCTAGTACGGTCTCGTGGGCTCGGAGATGT

Ad2.3_AGGCAGAA CAAGCAGAAGACGGCATACGAGATTTCTGCCTGTCTCGTGGGCTCGGAGATGT

Ad2.4_TCCTGAGC CAAGCAGAAGACGGCATACGAGATGCTCAGGAGTCTCGTGGGCTCGGAGATGT

Ad2.5_GGACTCCT CAAGCAGAAGACGGCATACGAGATAGGAGTCCGTCTCGTGGGCTCGGAGATGT

Ad2.6_TAGGCATG CAAGCAGAAGACGGCATACGAGATCATGCCTAGTCTCGTGGGCTCGGAGATGT

Ad2.7_CTCTCTAC CAAGCAGAAGACGGCATACGAGATGTAGAGAGGTCTCGTGGGCTCGGAGATGT

Ad2.8_CAGAGAGG CAAGCAGAAGACGGCATACGAGATCCTCTCTGGTCTCGTGGGCTCGGAGATGT

Ad2.9_GCTACGCT CAAGCAGAAGACGGCATACGAGATAGCGTAGCGTCTCGTGGGCTCGGAGATGT

Ad2.10_CGAGGCTG CAAGCAGAAGACGGCATACGAGATCAGCCTCGGTCTCGTGGGCTCGGAGATGT

Ad2.11_AAGAGGCA CAAGCAGAAGACGGCATACGAGATTGCCTCTTGTCTCGTGGGCTCGGAGATGT

Ad2.12_GTAGAGGA CAAGCAGAAGACGGCATACGAGATTCCTCTACGTCTCGTGGGCTCGGAGATGT

Ad2.13_GTCGTGAT CAAGCAGAAGACGGCATACGAGATATCACGACGTCTCGTGGGCTCGGAGATGT

Ad2.14_ACCACTGT CAAGCAGAAGACGGCATACGAGATACAGTGGTGTCTCGTGGGCTCGGAGATGT

Ad2.15_TGGATCTG CAAGCAGAAGACGGCATACGAGATCAGATCCAGTCTCGTGGGCTCGGAGATGT

Ad2.16_CCGTTTGT CAAGCAGAAGACGGCATACGAGATACAAACGGGTCTCGTGGGCTCGGAGATGT

Ad2.17_TGCTGGGT CAAGCAGAAGACGGCATACGAGATACCCAGCAGTCTCGTGGGCTCGGAGATGT

Ad2.18_GAGGGGTT CAAGCAGAAGACGGCATACGAGATAACCCCTCGTCTCGTGGGCTCGGAGATGT

Ad2.19_AGGTTGGG CAAGCAGAAGACGGCATACGAGATCCCAACCTGTCTCGTGGGCTCGGAGATGT

Ad2.20_GTGTGGTG CAAGCAGAAGACGGCATACGAGATCACCACACGTCTCGTGGGCTCGGAGATGT

Ad2.21_TGGGTTTC CAAGCAGAAGACGGCATACGAGATGAAACCCAGTCTCGTGGGCTCGGAGATGT

Ad2.22_TGGTCACA CAAGCAGAAGACGGCATACGAGATTGTGACCAGTCTCGTGGGCTCGGAGATGT

Ad2.23_TTGACCCT CAAGCAGAAGACGGCATACGAGATAGGGTCAAGTCTCGTGGGCTCGGAGATGT

Ad2.24_CCACTCCT CAAGCAGAAGACGGCATACGAGATAGGAGTGGGTCTCGTGGGCTCGGAGATGT
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species 

































































Cardiopharyngeal deconstruction and 
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