A                                       10        20        30        40        50        60        70        80        90       100       110       120
                                          |         |         |         |         |         |         |         |         |         |         |         |
Gga_Cobb_Ceacam1N                CGTCACCTTCGCCCCCCTCCCCCC----CCCCCGCCGCCGTCACTTTGTGCTCGTGGTACCG-CGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTTCGGAACCGG-----A
Gga_Rhode_Island_Red_Ceacam1N_P  CGTC-CCTTCGCCCCCCTCCCCCC----CCCC-GCCGCCGTCACTTTGTGCTCGTGGTACCG-CGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTT--GGACCG------A
Gga_Fayoumi_Ceacam1N_P           CGTCACCTTCGCCCCCCTCCCCCCCCCCCCCCCGCCGCCGTCACTTTGTGCTCGTGGTACCGGCGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTTCGGAACCGG-----A
Gga_White_Leghorn_Ceacam1N_P     CGTCACCTTCGCCCCCCTCCCC------CCCCCGCCGCCGTCACTTTGTGCTCGTG-TACCG-CGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTTCGGAACCG------A
Gga_Huxu_Ceacam1N_P              CGTCACCTTCGCCCCCC----CC-----CCCCCGCCGCCGTCACTTTGTGCTCGTGGTACCG-CGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTTCGGAACCGGACCGGA
Gga_Xuxu_Ceacam1N_P              CGTCACCTTCGCCCCCC----CC-----CCCCCGCCGCCGTCACTTTGTGCTCGTGGTACCG-CGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTTCGGAACCGGACCGGA
Gga_Silkie_Ceacam1N_P            CGTCACCTTCGCCCCCC----TC-----CCCCCGCCGCCGTCACTTTGTGCTCGTGGTACCG-CGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTTCGGA-----------
Gga_Hu_Ceacam1N_P                CGTCACCTTCGCCCCCCTCCCCC-----CCCCCGCCGCCGTCACTTTGTGCTCGTGGTACCG-CGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTTCGGA-----------
Gga_Nacked_Neck_Ceacam1N_P       CGTCACCTTCGCCCCCCTCCCCC-----CCCCCGCCGCCGTCACTTTGTGCTCGTGGTACCG-CGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTTCGGAACC-----GGA
Gga_Daweishan_Ceacam1N_P         CGTCACCTTCGCCCCCCTCCCCC-----CCCCCGCCGCCGTCACTTTGTGCTCGTGGTACCG-CGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTTCGGAACCGG-----A
Gga_Tibetan_Ceacam1N_P           CGTCACCTTCGCCCCCCCCCCC------CCCCCGCCGCCGTCACTTTGTGCTCGTGGTACCG-CGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTTCGGAACCGG-----A
Gga_Piao_Ceacam1N_P              CGTCACCTTCGCCCCCCTCCCCC-----CCCCCGCCGCCGTCACTTTGTGCTCGTGGTACCG-CGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTTCGGAACCGG-----A
Gga_Thailand_Ceacam1N_P          CGTCACCT-CGCCCCCCCCCCCC-----CCCC----GCCGTCACTTTGTGCTCGTGGTACCG-CGCCGCCAACACTGACGTC-GCA--CGGATCGGACCTCTC---GGA--CGG-----A
                                 **** *** ********           ****    ******************** ***** ******************* ***    ******* * ***    *            

                                        130       140       150       160       170       180       190       200       210       220       230       240
                                          |         |         |         |         |         |         |         |         |         |         |         |
Gga_Cobb_Ceacam1N                ACCGGAACCGGAA-----ACGGCACCGGAAGCGGAATGACCA-CCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAGCCGGGCTGTTCTATGACCATCCGAGATTTGAGGGTGGGGGAC
Gga_Rhode_Island_Red_Ceacam1N_P  ACCGGAACCG-AA-----ACGGCACCGGAAGCGGAATGACCA-CCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAGC-GGGCTGTTCTA--ACC-TCCGAGATTTGAGGGTGGGGA--
Gga_Fayoumi_Ceacam1N_P           ACCGGAACCGGAAACGAAACGGCACCGGAAGCGGAATGACCA-CCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAGCCGGGCTGTTCTATGACCATCCGAGATTTGAGGGTGGGGGAC
Gga_White_Leghorn_Ceacam1N_P     ACCGGAACCGGAA-----ACGGCACCGGAAGCGGAATGACCA-CCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAGCCGG-CTGTTCTATGACCATCCGAGATTTGAGGGTGGGG-AC
Gga_Huxu_Ceacam1N_P              ACCGGAACCGGAA-----ACGGCACCGGAAGCGGAATGACCCACCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAGCCGGGCTGTTCTATGACCATCCGAGATTTGAGGGTGGGGGAC
Gga_Xuxu_Ceacam1N_P              ACCGGAACCGGAA-----ACGGCACCGGAAGCGGAATGACCCACCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAGCCGGGCTGTTCTATGACCATCCGAGATTTGAGGGTGGGGGAC
Gga_Silkie_Ceacam1N_P            ACCGGAACCGGAA-----ACGGCACCGGAAGCGGAATGACCC-CCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAGCCGGGCTGTTCTATGACCATCCGAGATTTGAGGGTGGGGGAC
Gga_Hu_Ceacam1N_P                ACCGGAACCGGAA-----ACGGCACCGGAAGCGGAATGACCC-CCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAGCCGGGCTGTTCTATGACCATCCGAGATTTGAGGGTGGGGGAC
Gga_Nacked_Neck_Ceacam1N_P       ACCGGAACCGGAA-----ACGGCACCGGAAGCGGAATGACCC-CCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAGCCGGGCTGTTCTATGACCATCCGAGATTTGAGGGTGGGGGAC
Gga_Daweishan_Ceacam1N_P         ACCGGAACCGGAA-----ACGGCACCGGAAGCGGAATGACCA-CCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAGCCGGGCTGTTCTATGACCATCCGAGATTTGAGGGTGGGGGAC
Gga_Tibetan_Ceacam1N_P           ACCGGAACCGGAA-----ACGGCACCGGAAGCGGAATGACCA-CCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAGCCGGGCTGTTCTATGACCATCCGAGATTTGAGGGTGGGGGAC
Gga_Piao_Ceacam1N_P              ACCGGAACCGGAACC-----GGCACCGGAAGCGGAATGACCC-CCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAACCGGGCTGTTCAATGACCATCCGAGATTTGAGGGTGGGGGAC
Gga_Thailand_Ceacam1N_P          AC-GGAACCGAACC-------GCACCGGAAGCGGAATGACCC-CCGGTCCG-CCTATAGCGG-AGGGAAGAA-TCGAACCGGGCTGTTCAATGACCATCCGAGATTTGAGGGTGGGGGAC
                                 ** ******* *         ********************  ******** ********** ********* **** * ** ****** *  *** ********************   

                                        250       260       270       280       290       300       310
                                          |         |         |         |         |         |         |
Gga_Cobb_Ceacam1N                GGGGGGGTCTACACGGTGCTCATCCGGGACCCCCAGATCAGCAGGGCCAGCATCGAACTCACCGTGTATG
Gga_Rhode_Island_Red_Ceacam1N_P  CGGGGGGTCTACACG-TGCTCATCCGGGACCCCCAGATCAGCAGGGCCAGCATCGAACTCACCGT-TATG
Gga_Fayoumi_Ceacam1N_P           GGGGGGGTCTACACGGTGCTCATCCGGGACCCCCAGATCAGCAGGGCCAGCATCGAACTCACCGTGTATG
Gga_White_Leghorn_Ceacam1N_P     GGGGGGGTCTACACGGTGCTCATCCGGGACCCCCAGATCAGCAGGGCCAGCATCGAACTCACCGTGTATG
Gga_Huxu_Ceacam1N_P              GGGGGG-TCTACACGGTGCTCATCCGGGACCCCCAGATCAGCAGGGCCAGCATCGAACTCACCGTGTATG
Gga_Xuxu_Ceacam1N_P              GGGGGG-TCTACACGGTGCTCATCCGGGACCCCCAGATCAGCAGGGCCAGCATCGAACTCACCGTGTATG
Gga_Silkie_Ceacam1N_P            GGGGGG-TCTACACGGTGCTCATCCGGGACCCCCAGATCAGCAGGGCCAGCATCGAACTCACCGTGTATG
Gga_Hu_Ceacam1N_P                GGGGGGGTCTACACGGTGCTCATCCGGGACCCCCAGATCAGCAGGGCCAGCATCGAACTCACCGTGTATG
Gga_Nacked_Neck_Ceacam1N_P       GGGGGGGTCTACACGGTGCTCATCCGGGACCCCCAGATCAGCAGGGCCAGCATCGAACTCACCGTGTATG
Gga_Daweishan_Ceacam1N_P         GGGGGGGTTTACACGGTGCTCATCCGGGACCCCCAGATCAGCAGGGCCAGCATCGAACTCACCGTGTATG
Gga_Tibetan_Ceacam1N_P           GGGGGG-TTTACACGGTGCTCATCCGGGACCCCCAGATCAGCAGG-CCAGCATCGAACTCACCGTGTATG
Gga_Piao_Ceacam1N_P              GGGGGGGTCTACACGGTGCTCATCCGGGACCCCCAGATCAGCAGGGCCAGCATCGAACTCACCGTGTATG
Gga_Thailand_Ceacam1N_P          GG---GGTCTACACG-TGCTCATCCGG----CCCAGATC---CAGGCCAGCATCGAACTCACCGTGTATG
                                  *   * * ****** ***********    ********     * ******************* ****


B                          10        20        30        40        50        60        70        80        90       100       110       120
                             |         |         |         |         |         |         |         |         |         |         |         |
Cvi_Ceacam1N        CCCCCCCCAGCGGCGCTGCTCTGCGCGTCCCCGCCCCCATCGCGGTGCTCGGACTC-CGCGCTCTCCATC-GTCCCGGATCCGCCCATCCCACGCGTGGGCGACACG----GTCACGCTG
Gga_Cobb_Ceacam1N   -CCCCCCCCCCCTCTCCTTCCTCCTCCTCCTCCTCCTCCTCTCCGCCCCCCCCCCCGCCCACCCCCTGTCCGTCCTGCAGTCCCCC-CCCCACCCCCAACCCACCCAAAGCGTCACCTTC
                     *******  *  * *    ** * * *** *  ** * ** * *  * *   * * * * * * *  ** **** * *  * ***  ***** *     * ** *     *****  * 
                           130       140       150       160       170       180       190       200       210       220       230       240
                             |         |         |         |         |         |         |         |         |         |         |         |
Cvi_Ceacam1N        GCCCTCGTCCCCTCTCCGT-CCACGGTCACGCTGTGCTCGTGGTACCGCGGCCTCACGACGGACGTGGCCCACGAGATCCTCACGGTGTTCGTGAGCA----CGGAGCCGCCCACGAC--
Gga_Cobb_Ceacam1N   GCCCCCCTCCCCCCCCCCCGCCGCCGTCACTTTGTGCTCGTGGTACCGCGCCGCCAACACTGACGTCAGCAACGAGATCGGAACCCTCTTCGGAACCGGAACCGGAACCGGAAACGGCAC
                    **** * ***** * **   ** * *****  ****************** *  **  ** *****   * ********   **  * ****  * *     **** ***   *** *  
                           250       260       270       280       290       300       310       320       330       340       350       360
                             |         |         |         |         |         |         |         |         |         |         |         |
Cvi_Ceacam1N        ------------GGTCACGGGTCCCGAGTACACGGGGCGGGAGAGCGCGGCCGAGGATTGCGCCCTGCGTGTCCGTGACGTGGGCGGAGCCGACAGCGGAGCGTACACCGTGCTCATCCG
Gga_Cobb_Ceacam1N   CGGAAGCGGAATGACCACCGGTCCGGCCTATAGCGGGAGGGAAGAAATCGAGCCGGGCTGTTCTATGACCATCCGAGATTTGAGGGTGGGGGACGGGGGGGTCTACACGGTGCTCATCCG
                                *  *** ***** *  ** *  *** ****       *    **  **  *  **    **** **  ** * *  *  *** * ** *  ***** ***********
                           370       380       390       400       410
                             |         |         |         |         |
Cvi_Ceacam1N        GAACCCCAGCATCGCCACCGCCAACGTCACCGTCACCGTGTACGGTGCGT
Gga_Cobb_Ceacam1N   GGACCCCCAGATCAGCAGGGCCAGCATCGAACTCACCGTGTATGGTGGGT
                    * *****   ***  **  **** * **    ********** **** ** 


Supplementary Figure 6 – Alignment of CEACAM1 N exon nucleotide sequences from various chicken breeds reveals multiple insertions and deletions leading to pseudogene formation. (A) Chicken breed CEACAM1 N exon nucleotide sequences were identified using the N exon nucleotide sequence from the black-legged seriema (Chunga burmeisteri) and the NCBI blastn tool. Alignment was performed with the CLUSTALW multiple alignment program. Please note, that the CEACAM1 N exon sequence of the Cobb breed exhibits an open reading frame while in all other chicken breeds no open reading frame exists. Nucleotides Identical in all breeds are shown in in red, deletions are indicated by dashes. P, pseudogene. (B) (Putative) CEACAM1 N exon splice acceptor (yellow) and donor signals (blue) in the northern bobwhite (Colinus virginianus) and the Cobb chicken breed. No splice acceptor motif is found at the homologous position in the chicken sequence.
