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Alignments of the 5’ flanking region and initial region of finfish growth hormone (GH) 

gene. Alignment of 1,598 bp of the 5’ flanking region, 5’ UTR, Exon 1, Intron 1 and 

Exon 2. GH gene of the Oreochromis niloticus (On), Oreochromis mossambicus (Om), 

Sparus aurata (Sa) and Fugu rubripes (Fr). The TATA box, +1, the putative binding 

sites to transcription factors and microsatellites are highlighted in different colors (see 

legend). Putative binding sites for transcription factors were identified based on two 

previous works: Almuly et al. (2005) and Sekkali et al. (1999). 
 
On:gagctcattgtt-gacttcaggggagacagcactgactt--agcccccctttacatcaacggggagt 

Om:-----gacagtaagaagcaagcagagggagaaaaaacag--aacatttttttagaagcagatttgat 

Sa:----gaaggacaaatgtccagagaacactacagacaccttcagtagttcagtcagagcaacaacaac 

Fr:---------------gacaccaatacaggatattagcttacacctgctggacaagggtgcagaagca 

 

On:gtgtggagagagtccacac---cttccggttcctt-ggtgtcctcatctctgctg-acatctcctgg 

Om:ccttaatggctgtgcaatc---attataa---ctt-acaacacaggtcaatgtag-accccatacaa 

Sa:ctgtaaat-caatacaaactagattctgatcactgaggttcccttggcaacgcgatacatacagtga 

Fr:ccatgactgtgccatatgt-----tgtgaccctgtagatgctctccaca-caccttatatcacattt 

 

On:acag-acaacatct-cagcggtcgt-caagaaggcccaacagcggctgcacttcctgagggtc---c 

Om:ccaa-attagacta-acacatatag-tattaaaaac-accatctactactgtgtctgaatgtgtggt 

Sa:gcgctactgtaact-gcacagctgc-gttcagtggc-atcattaaacgctgcggctca-tatagcct 

Fr:ttgagccttcatctcatgcagatgttcttctgcagttgtttttatttgcgatgtgtacggat----c 

 

On:tcaggaagtgcaagctga-actccgacc----tgctgctgaccttctaccgctcgtccattgagagc 

Om:attggcactgtcagttta-ggcctgaag----agatatgtgtttaaaaaagaccacctaatttaaat 

Sa:ctgtattccctcagctgagagtctgacacacatgatgctactttcaaaggagaggatcagtgaaag- 

Fr:aaagaaacgccgtcttgacagcttaccat--ttaatctggtgaataaagtgtttagtcagacacaaa 

 

On:ctgctaacctactgcatcacggtatggtacgg-cagctgcacta-ag------gcggatagagcga- 

Om:ataatcattacatacttgttaaaagttaactt-ccaatatataa-agtttctaataagcaaaatgac 

Sa:gcactgcctaaatgctggataaaaagatattgactagaacagaataagataagacactcagcttaat 

Fr:acgttatactaatatactgtatatggaaataa-cagaagggaagtaaagccagtcatgtagcacta- 

 

On:-ggctt-cagagtgtggtcaagacagcacaaaagat--catcggctgccctctcccctccctgatga 

Om:cagatc-taacatgtggcagggtttatatgtaacat--aaatgttttctttatgattcaactgtgga 

Sa:gacatcacggaggctattgcagtttgtagagaaggtgcactcgatttgcttacccagctgtctagga 

Fr:aataccataaattttaaaatgatttataaccttaat--aaccaaaaaactcttctcaagatctttga 

 

On:catttattcctcctgctgcctcagcagagcagcgaacatcat---caaggacagctcccaccctggc 

Om:atttaacttaattctttagaaggacaagctatattactttattctcaagtataaagccaacctagac 

Sa:atgatattaatgttattaatttgtattttgtgcgcatgttat------acttatttcgtgtccacaa 

Fr:aagacaa-agtatcaccaaagacaatgaaaagaaaaccttaatttaaaaaagaatattcacagatat 

 

On:ttcaacatgtt--cagcctgcttccctcaggga-agcgct-acaggtgcatcagcacaaaaaccc-- 

Om:tttaaccatttaacaggccactaatctggattatagctttcacaacaaaacctttttttaaacac-- 

Sa:tttaatattttttttgacctgtaatgtctggggctccgta-acaaacaaacctcaaaacaaacaaca 

Fr:tttcagagcta--ataatatgtacacttagcggaaataca-------gcatttccaaattattgttc 



 

On:-a---cagactcaaaaacagtttcttccctaaagccataaccaccctgaactcacacatgcaccgat 

Om:-atttttaaaccaaaataaatactattgttattattattattattattatttaaaatata-----at 

Sa:aacaatcaaaacaacaaacaaaccataacaaacaaca-aaccatcataacaacaaactaaca---ac 

Fr:-ttttttaggttgcacaactttggattgctggggtga-aatca--gtgagaacatgctcatat--gc 

 

On:aacacagacccccccccccctccccctcacaatttcttttttttcccatttcc--catttcctctat 

Om:aaaacagaaaagtggttaaatataaaagcagttcgccttatgttgttaaataa--aggctagatttg 

Sa:aaatcacgctgttaaccagtggtttgtgttaccgatggtaatgagatgaacct--gttgttgtcttc 

Fr:acattgagcacattacactggcatcgttacatcttatttaaggagtcgcattttaagtatgatgcaa 

 

On:ggaccactataacaataccaaat-tctatgtgc-aataacccaactgtatatacacaacacttattt 

Om:agatta--atagatgccccagatgttcaaaagc-tgccacaaagcattaaaaaaatagacgtctccg 

Sa:gtcatgtatctggtgtctctgtgctcgtctctc-tgtcccgcagcgttgaataaa-gtcagtttcct 

Fr:taaatgaaacatattattatatggtcataataaacatcatccaacctcgaatcaa-cttatttaatt 

 

On:attacatattacttttttaaaactggcttgtatatttgtacattttatatatatatttttttccctc 

Om:aaaacgtcggagcatttttgcaaatatgtgtgtcttgataaatcgagcagatatttgaactttacac 

Sa:gtgatgtc--accgctgcagt-ctgacctg-agatcagtgacatctgtgaataaatt--catcaaac 

Fr:tcaagaaaggatgcttaaaaactagaagtg----tccattttctagatgtgccatttcttttggctt 

 

 

On:tgtta-atactgtccatatgtatattgtgctgcagaactgtgcccgccccccccccccagcatgttt 

Om:agctacattctcgcctgaaatatcttaaac-gttattttgtgacc-----cagaaaaagtaatattt 

Sa:atctgttttcacagcagcagcagc---agcagctttcccgtgaat-cacctgtaaatattcagagtc 

Fr:tttttcatttttagttgggttagtt--tattgctaaaccagttct--gttcacatctatattgtctg 

 

On:gcactgagtaggagatgctctgtatctca-ttgtacaaccgtatagtgacaataaaggcattctatt 

Om:aaaagtttttttagccggctcctccgcca-ttgc-cgcgcttacaagtacg-cacaggctctagcaa 

Sa:acacgcgtcacatcgtttcatctgatgga-ttctgttccattaaacttcaatcatatttgtaatcaa 

Fr:acaagcagcaaagacttgttgatggcaaacttatttctggatgttctttgtagaaaatgaagatcgt 

 

On:ctattctattctattctattctattctattctaattatttctagtgtacttgattctccaacacgtg 

Om:ccgcggcgacaaatgcgatcctcctccttttccccagactacccttt-ctgggtcacaaaataacct 

Sa:tctgtttgatcagctcagctc---tctgtttccgttcacttcagcct-----gtattcaaatctgca 

Fr:gtttcctgaggaggacgaggcagcccagcccagactccatccaggag---------ccaggtctgta 

 

On:actga-tttcacctgtaaatgtgtccatggctaggcgcagtgtgatatgacacctgaggaatagaa- 

Om:tttaa-gatattttcaggatgtgtccatggctaggcgcagtgtgatatgacacctgaggaatagaa- 

Sa:tcca---tcagccttcaatattgatcataactaaac-tggtcagtgatgatgtc---acaaacgtt- 

Fr:tggacacttcacagtggatgtggaaaatggttctctttctggaattttaatgcttccatcttcactg 

 

On:taagtatggggagaaggaaccttgaattatgaaatagctgcacttta-a-tgtaagtttcattaaag 

Om:taagtatggggagaaggaaccttgaattatgaaatagctgcacttta-aatgtaagtttcattaaag 

Sa:catgtttgagtattgaaaatgtt---ttatcgatcagtcagaaattagaacaacacgttcaccat-- 

Fr:tgattatgggtatgcagattttc---ttagctatacacaatatat-agagtgttaaatcaacacaga 

 

On:tgtttgcaggtccaactgataaagcatgaatgttaaattgtgtcgacctttatttcagaattcagtt 

Om:tgttttcaggtccaactgataaagcatgaatgttaaattgtgtcgacctttatttcagaattcagtt 

Sa:tctttactgttctctattgttctctactgttctttactggtatctactgtt-ctttattgttctata 

Fr:aatcagatggtggaggtatttaccttcaatcagacaacaat-ttttttttaatctcataaaatagaa 

 

On:taatgactgaatgttcagtcaacaaaaggtgattgtgagtca----tcaaagcgagcactactgtct 

Om:taatgactgaatgttctgtcaacaaaaggtgattgtgagtca----tcaaagcgagcactactgtct 

Sa:ctgttctttactgttct-ttattgttctctactgtttgatac----tcagtgtgttttcttcctgtt 

Fr:aggtgcttggttataaaatttaaaaaatatatatcttagtctcttgttattgaagcgcctctggatt 

 

On:gtcaccatgaaaacctgaacacatgtcaaactgtcggtgtgaacatttctgtcccgactcattcgtg 

Om:gtcaccatgaaaacctgaacacatgtcaaactgtcggtgtgaacatttctgtcccaactcattcgtg 

Sa:gt-actgtgttccacagatta-atgacctcatcccaacatgt-tatttatttagttatttagttaga 

Fr:aagaaaggattccaacgaatccctttgaacaccttgttcttttgtcactttgggttagttactcac- 

Microsatellite (-719) 



 

On:agcatgtgcgttcaaagtgacttctctgtggatgaaagctcga-ataaaa--tcttttcacctgaaa 

Om:agcatgtgcgttcaaagtgacttctctgtggatgaaagctcga-ataaaa--tcttttcacctgaaa 

Sa:agtgacagtttccatgttg----tggggtaaataaaaact----atcaac--tatctaaatct---a 

Fr:attactgaccaacaaggtgaacgtaatgttaaaaaaggatcattgtcaatggtgtgtgataatttaa 

 

On:aatttgatttgatgtaaatattttgga-gtttttgaaaactttacatt-agatctcct--tttaaat 

Om:aatttgatttgatgtaaatattttgga-gtttttaaaaactttacatt-agatctcct--tttaaat 

Sa:aatcttaataaaaacaaaggttt--aa-gtttttgatcaaaacacaa--aaatctgtt--ttttatt 

Fr:aagatgatttaaaaccatggttttaaatgattttaaagttttctcatctacctgtgttgcctctgtc 

 

On:gttaacaaacatgttggatgtcagagcact---ttagtcaccagcg-gtgtgtttttcatgtagcat 

Om:gttaacaaacatgttggatgtcagagcact---ttagtcaccagcg-gtgtgtttttcatgtagcat 

Sa:ttt------cagtcttaaccttaaatcagt---tcagccgtcaacatgcagagtttttatgatccat 

Fr:tctgctgcttccctttcacctttctgtactcagttatttgtcactc-ttttcatttagatttgtggt 

 

On:caatatgatgattga-ggtgttaatgttaattagacttagacacacg-------------------t 

Om:caatatgatgattga-ggtgttaatgttaattagacttagacacacg-------------------t 

Sa:aaatattattattga-ggtattcatgttaaacacacacacacacacacacacacacactcggtagtt 

Fr:gagcataaactttcatgacataaattctattaatattcttattctctgttaaaaaca---ggtagat 

 

 

On:gtttgct-catgtcacgtttctcctgatgaatttaaacatctagttttcaactataaaagc-a-aaa 

Om:gtttgct-catgtaacgtttctcctgatgaatttaaacatctagttttcaactataaaagc-a-aaa 

Sa:gtttgtt-ggtttcatgtttctgttgatgaattaattcatcaagttttctgctataaaacc-acaaa 

Fr:gtttttttggcttcatgtttctctttttgaatttaatcatcatggatt-acctataaaagagatgag 

 

On:actctgagctgaaaacatcagaaccaccga-ctcacatca----taatcatctgagccgcaaacaga 

Om:actctgagctgaaaacatcagaaccaccga-ctcacatca----taatcatctgagccgcaaacaga 

Sa:agtctgagctgaaaatatcagaacgactgaactcagatcagatctagtcaccagaacttgaaccaaa 

Fr:ccaccgaagtgga---atcagatcgagacaacctgaaacag----aacc--taaagtctgaagcaga 

 

On:gcctgaactgatgccagccATGAACTCAG-------------------------------------- 

Om:gcctgaactgatgccagccATGAACTCAG-------------------------------------- 

Sa:accagaacctgaaccagacATGGACAGAG-------------------------------------- 

Fr:gcaaca-------------ATGGACAAAGgtgacggcaacttgttttgattcatcttatatctcatt 

 

On:------------------------------------------------------------------- 

Om:------------------------------------------------------------------- 

Sa:----------------------------------------------gtaagacataaagatcagcat 

Fr:ctttattttgacagctgaaatttctgaatttacaaagtcaatctagccaatatacataaagctttga 

 

On:------------------------------------------------------------------- 

Om:------------------------------------------------------------------- 

Sa:ttcagactccttcacatctgtctctctctccctc-tctctccctgacctgtctgtct---ctctgac 

Fr:gtcaggctctatgcctttgatttctctttctcccatctgtctgtcacttgtctttgcggaccttaac 

 

On:------------------------------------------------------------------- 

Om:------------------------------------------------------------------- 

Sa:-ctgtctctctctgacctgtctctctctgacctgtctgtctctgacc-tgtctgcct--ctctgacc 

Fr:tctaaccctacctgtctaaccctaaccctacctgtctaaccctaaccctacctgtctaaccctaacc 

 

On:---gtaagacatctgggc-tcccccacgagaagggaccactgctttatgatgtttaacaaagtctga 

Om:---gtaaga-atctgggc-tcccccacgagaagggaccactgctttatgatatttaacaaagtctga 

Sa:tgtctct---ctctgacc-tgtctgtct--ctctgacc-tgtctctctgacc--tgtctgtctctga 

Fr:ctaaccttaactctaaccctacctgtctaactctaaccctacctgtctaacccttacctgaggctga 

 

On:aactgtctgtctgtctgtctgtctgtctgtcag---------------------------------- 

Om:aactgtctgtctgtctgtctgtctgtctgtcagt--------------------------------- 

Sa:c-ctgtctgtct-ctgacctgtctctctctgacctgtctgtctctctgacctgtctctctgacctgt 

Fr:a-cccactgtcttcctacctgtctaacccttatctga--ggctgaatccactgtcttcct-acctgt 

+1 

TATA box 

Microsatellite (+141) 

Start Codon 



 

On:------------------------------------------------------------------- 

Om:------------------------------------------------------------------- 

Sa:ctgtctctgacctgtctctctctgacctgtctgtctctgacctgtctgtctctgacctgtctgtctc 

Fr:ctaacccttacctgaggctgaatccactgtcttcct---acctgtctaacccttatctgaggctgaa 

 

On:------------------------------------------------------------------- 

Om:------------------------------------------------------------------- 

Sa:tctgacctgtctctccctgacctgtctgtctct----ctgacctgtctgtct-ctgacctgtctatc 

Fr:tccactgtcttcctacctgtctaacccttacctgaggctgaatccactgtcttcttacctgtctaac 

 

On:------------------------------------------------------------------- 

Om:------------------------------------------------------------------- 

Sa:tctcag------------------------------------------------------------- 

Fr:ccttacctgaggctgaatccactgtcttcctacctgtctaacccttacctgaggctgaatccactgt 

 

On:-----------------------------------------TCGTCCTCCTGCTGTCGGTTGTGTGT 

Om:------------------------------------------CGTCCTCCTGCTGTCGGTTGTGTGT 

Sa:-----------------------------------------TGGTGCTCATGCTGTCGGTGATGTCT 

Fr:cttcctacctgtctaacccttacctgaggctgaaccctcag---TGATACTCGTGTTGCTGATGTCT 

 

 

On:TTGGGCGTCTCCTCTCAGCAGATCACAGACAGCCAGCGTTTGTTCTCCATTGCAGTCAACAGAGTCA 

Om:TTGGGCGTCTCCTCTCAGCAGATCACAGACAGCCAGCGTTTGTTCTCCATTGCAGTCAACAGAGTCA 

Sa:CTGGGCGTCTCTTCTCAGCCGATCACAGACGGCCAGCGTCTGTTCTCCATCGCTGTCAGCAGAGTTC 

Fr:TTGGGCGCGTCCTCTCAGCCACTTACAGACACTCCACGTTTGTTCTCCATGGCTGTGAGCAGGGTTC 

 

On:CGCACCTGCACCTGCTCGCCCAGAGACTCTTCTCGGACTTT 

Om:CGCACCTGCACCTGCTCGCCCAGAGACTCTTCTCGGACTTT 

Sa:AACACCTCCACCTGCTGGCTCAGAGACTCTTCTCTGACTTT 

Fr:AACACCTCCACCTGCTTGCTCAGAGACTTTTCGCAGATTTT 
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AP-1: activating protein-1 binding element 

Pit-1: pituitary-specific transcription factor 

CRE: cyclic AMP response element 

HNF-3: hepatocyte nuclear factor-3 

N-Oct-3: neural POU-domain protein 

GRE: glucocorticoid response element 

MEF-2: myocyte enhancer factor 2 
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