
Sequences 

Heavy Chain  Lambda Light Chain  

87.1% 

Fetal 
Bone Marrow 

IGVDJ31 IGVDJ42 IGVDJ52 IGVDJ32 IGVDJ33 IGVDJ34 IGVDJ35 IGVDJ36 IGVDJ37 IGVDJ38 IGVDJ39 IGVDJ43 IGVDJ44 IGVDJ45 IGVDJ53 IGVDJ54 IGVDJ55 IGVDJ56 IGVDJ57 IGVDJ58 IGVDJ59 IGVDJ60 IGVDJ61 IGVDJ40 IGVDJ41 IGVDJ63 IGVDJ46 IGVDJ47 IGVDJ48 IGVDJ62 IGVDJ49 IGVDJ50 IGVDJ51
IGVDJ31
IGVDJ42 89.5
IGVDJ52 89.2 87.7
IGVDJ32 87.2 86.3 84.5
IGVDJ33 87.4 88.7 82.8 89.9
IGVDJ34 87.6 87.7 85.9 88.4 89.5
IGVDJ35 87 87.7 84.4 89 94.7 88.5
IGVDJ36 84.8 84.2 89.4 87.4 88 88.3 86.4
IGVDJ37 87.2 89.9 84.7 91.2 91.4 86.7 89.8 87.8
IGVDJ38 86.6 86.7 86.2 88.8 90.6 87.3 88.2 91.5 89.6
IGVDJ39 88.1 90.5 88.4 88.8 90.3 90.6 89.7 89.7 90.5 91.3
IGVDJ43 88 89.9 86.4 89.1 89.9 91.3 88.6 88.3 88.4 89.7 92.9
IGVDJ44 89.1 88.9 88.2 88.7 88.8 89.5 88.8 91.6 89.5 92.3 95.3 91.8
IGVDJ45 88.6 93 86.1 88.8 90.5 92 89 88.5 91.2 91.7 95.5 93.8 94.3
IGVDJ53 86.4 84.5 85.2 92.9 86.9 84.1 86.9 88.7 88.6 88.6 88.1 87.1 89.3 86.6
IGVDJ54 87 94.8 86.3 87.9 89.9 90.9 88.5 87.1 90.1 88.3 92.3 92.4 90.5 95 86.5
IGVDJ55 88.7 90.2 86.3 88.8 91.6 91.9 90 88.5 88.2 90.7 93.1 94.9 91.7 94.3 87.1 92.9
IGVDJ56 87.9 85.9 86.8 87.1 88.8 86.7 90.1 89.4 89.1 91.3 91 87.9 91.7 89.6 89.7 86.8 88.7
IGVDJ57 85.3 85.7 87.6 89.2 85.7 85.5 87.4 89.2 89.3 88.5 88.1 86.1 88.1 86.7 90.1 86.9 87.9 90.3
IGVDJ58 87 87.5 86.3 90.3 91.9 88.8 90 91.2 90.4 95.7 93.1 90.8 91.5 92.6 88.1 88.9 92 91.1 88.4
IGVDJ59 87.8 89.2 88.6 85.5 86.6 88.1 87.1 88 87.1 91.1 92.5 89.8 92.3 92.3 86.5 90 90.2 90.2 86 92.5
IGVDJ60 85.6 85.6 88.7 87.9 87.8 89.1 88.4 90.5 88.2 88.7 91.4 88.8 89.1 89.2 88 88.3 89.5 90.8 89.5 90.2 88.3
IGVDJ61 86 86.5 88.9 88.8 88.9 89.3 89 91.7 88.7 90.4 91.6 89.3 90.5 89.9 88.7 89.2 90.4 92.9 92.2 91.6 88.9 95.2
IGVDJ40 86.8 90.5 83.7 89.2 91.4 88.9 89.8 85.4 91.6 87.9 91 90.6 89.7 91.7 85.9 91.1 91.2 88 85.5 88.5 87.7 86.3 85.9
IGVDJ41 87.5 88.9 88.2 90 87.7 90.1 87.4 89 91.4 88 92.4 91.9 90.8 91.2 88.8 91.2 90 87.9 90.1 89.6 89 89.7 90.2 90.8
IGVDJ63 86 86.6 86.1 87.6 85.6 88.4 86.2 86.3 87.5 86.1 88.8 87.6 88.4 88.3 87.3 89 88.5 87.2 87.6 86.4 87.1 90.2 89.5 90.8 90.2
IGVDJ46 60.1 63.5 58.2 59.5 61.1 60.8 60.1 57.7 62 58.9 61.1 61.3 60.4 63 57.7 62.3 61.1 57.3 57.8 59.7 59.6 57.6 59 62.1 61.1 59.9
IGVDJ47 67.9 71.7 65.5 68.2 70.5 68.4 69.3 65.5 69.7 68.3 69.2 70.1 69 70.4 65.4 69.4 70.4 68.1 65.9 68.7 67.2 66.7 66.4 73.9 67.9 67.9 56.8
IGVDJ48 68.3 73 66.9 68.5 69.4 67.1 68.4 66.9 70.4 70.5 71.3 70.5 71.1 72.2 66.6 71.3 70.7 67.7 67.1 70.9 68.9 67.2 68.4 70.3 69.2 66.3 56.5 95.3
IGVDJ62 68 70.2 65.7 67.1 69.3 68.2 69 65.3 68.9 66.1 69.7 68.7 69.2 69.8 66.3 68.4 69 69.1 66.7 67.2 66.7 66.9 67.6 71.4 68.7 68.6 57.5 93.5 91.1
IGVDJ49 68.3 71.3 64.9 68.6 71.4 68.2 70.2 67.2 70.5 69.4 69.3 70.5 69.3 71 67.5 69.9 71.6 70.2 67 70.5 67.4 67.7 68.5 71.5 67.9 68 55.8 86.6 86 85.3
IGVDJ50 68.1 70.3 69.1 70.4 68.7 68.1 69.3 71.2 71.2 71.4 73.3 71 72.7 71.3 69.7 69.2 69 70.2 69.1 72.6 71.4 71.5 70.8 69.5 71.7 68.7 54.6 83.1 85.1 82.2 90
IGVDJ51 69.6 69.8 69 69.9 68.8 68 68.9 72.3 70.3 73.2 73.3 69.8 74.7 71.3 71.1 68.5 69.5 73.5 70.2 72.6 71.6 70.6 71.8 69 70 68 54.4 82.6 84.7 82.1 90.1 94.3

IGVDJ1 IGVDJ11 IGVDJ12 IGVDJ2 IGVDJ3 IGVDJ4 IGVDJ5 IGVDJ6 IGVDJ7 IGVDJ8 IGVDJ13 IGVDJ14 IGVDJ15 IGVDJ16 IGVDJ17 IGVDJ18 IGVDJ19 IGVDJ20 IGVDJ21 IGVDJ22 IGVDJ23 IGVDJ24 IGVDJ25 IGVDJ26 IGVDJ27 IGVDJ28 IGVDJ29 IGVDJ9 IGVDJ10 IGVDJ30
IGVDJ1
IGVDJ11 90.6
IGVDJ12 91.9 96.5
IGVDJ2 85.8 88.2 88.3
IGVDJ3 86.4 90.1 89.9 91.2
IGVDJ4 85.2 84.4 85.4 85.2 87.5
IGVDJ5 87.9 89.5 89.6 89.5 94.7 87.3
IGVDJ6 86.2 89.4 89.2 88 91.5 89.3 93.4
IGVDJ7 86.1 91 91.1 89.9 92 86.3 92 92.4
IGVDJ8 87.5 92 92.8 91.3 92 85.3 91.5 91.1 94.1
IGVDJ13 88.3 88.2 88 92.8 91 83.3 89.3 88 89.9 90.1
IGVDJ14 87.2 90.4 89.8 91.1 92.3 87.7 92.8 90.8 91.2 92.4 91.3
IGVDJ15 86.8 93.3 91.9 92.5 91.5 86 92 91.4 91.6 93.5 90.8 94.3
IGVDJ16 88 92.8 91.6 88.9 91.5 86.3 92.2 91.3 91.3 93 90.2 93.8 95
IGVDJ17 87.3 92 92.1 92.8 91.5 85.8 91.5 90.9 93.8 95.3 93.9 94.3 95.7 94.2
IGVDJ18 87 91.7 91.4 91.1 90.6 85.3 91.2 92 92.8 93.7 92 92.1 94.5 94.9 96.5
IGVDJ19 87.8 93.3 92.4 90.6 90.3 85.3 91.2 90.8 92.6 92.3 91.3 91.9 95 97.2 95.3 95.7
IGVDJ20 85.6 89.3 88.7 89.7 90.5 89.6 90.6 91.8 91.5 90.3 87.9 92.2 92 90.8 91.5 90.5 89.8
IGVDJ21 87.6 88 87.9 88 91.4 88.2 93.4 94.1 92 89.3 89.6 91.7 90.2 92.8 90.2 90.8 91.8 91.8
IGVDJ22 85.6 88.2 88.8 85.9 88 86.1 90 90.7 90 88.7 85.4 87.9 89.2 91.3 88.2 90 91.8 88.5 91.8
IGVDJ23 87.5 87.4 88.2 87.8 91.8 89.6 94.4 93.9 91.8 88.6 87.2 90.4 89.1 91.4 88.9 89.5 90.2 91.2 95.8 91.4
IGVDJ24 83.1 85.7 86.9 88.7 87.5 86.4 86.5 85.2 88.8 88.8 85.9 87.4 88.3 86.7 90.4 88.8 88.3 85.9 84.9 84.5 85.1
IGVDJ25 87.7 90.2 90.8 90.9 91.4 88.6 92 91.1 92 92.7 88.6 92.3 92.9 92.2 93.4 91.7 91 91.8 91 89.3 90.6 90.8
IGVDJ26 87.7 89.6 89.9 88.6 90.8 86.8 90.9 91.1 93.2 91.5 91 91.1 91.3 92 91.7 91 90.8 92.1 93.2 89.9 90.7 86.2 91.8
IGVDJ27 87.7 91 91.2 88.9 91.8 85.2 93.2 91.4 91.9 93.5 90 92.6 93.8 96.7 93.5 94.2 95.2 89.9 93.5 91.8 91.4 87.4 92.9 92.9
IGVDJ28 85.3 88.1 87.7 87.7 87.2 84.9 88.3 89.2 93.6 89.9 88.1 88.5 89.3 91 91.1 91.5 92.2 89.3 91.3 90.3 89.9 86.4 89.5 90 91.2
IGVDJ29 86.8 91 90.9 89.6 89.1 84 90.5 89.4 91.8 92.3 90.5 91.3 92.7 95.7 94.5 95.2 96.5 88.1 91 90.5 89.4 89.4 91.4 90.2 95.9 92.2
IGVDJ9 85.7 87.9 87.5 92.6 91.9 84.6 90.2 88.7 90.8 90.8 94.6 91.7 91 89.7 93.9 91.5 90.7 88.8 90 85.3 87.9 87.8 89.3 90.1 90 87.6 91.4
IGVDJ10 87.1 92 92.1 91.1 92 85.8 92.9 91.1 94.8 94.3 90.6 91.7 94 93.3 94.8 94.5 94.3 90.3 90.2 88.7 90.5 90.4 92.9 91.8 93.8 91.1 94 91.6
IGVDJ30 86.1 89.4 88.8 89.7 89.2 83.8 90.3 89.2 91.4 91.6 90.1 90.2 91.1 92.5 93.3 94 93.1 88.6 90.1 87.9 88.8 88.6 90.8 90.3 93.7 91.5 95.7 91.7 92.9

90.8% 
Fetal Liver 

IGVDJ64 IGVDJ65 IGVDJ66 IGVDJ75 IGVDJ76 IGVDJ77 IGVDJ86 IGVDJ67 IGVDJ68 IGVDJ69 IGVDJ70 IGVDJ71 IGVDJ72 IGVDJ73 IGVDJ78 IGVDJ79 IGVDJ80 IGVDJ81 IGVDJ82 IGVDJ83 IGVDJ84 IGVDJ85 IGVDJ87 IGVDJ88 IGVDJ89 IGVDJ90 IGVDJ91 IGVDJ92 IGVDJ93 IGVDJ94 IGVDJ95 IGVDJ74
IGVDJ64
IGVDJ65 78.6
IGVDJ66 73.5 73.1
IGVDJ75 71.7 68.3 62.8
IGVDJ76 75.3 72.8 66.6 65.5
IGVDJ77 76.5 72.3 67.7 71.4 69.8
IGVDJ86 74.4 70.5 65.2 66.7 66.9 73.7
IGVDJ67 78.4 78 71.5 67.4 71.7 73.3 71.5
IGVDJ68 80.8 75.6 68.9 66.9 71.9 72.4 73.6 78.8
IGVDJ69 79.1 78.8 69.6 69.2 70.6 75 75.2 77.2 78.4
IGVDJ70 74.1 72 65.8 62.5 65.5 68.6 70.7 71.5 74.4 75.1
IGVDJ71 77.6 72.6 68.6 69 71 73.9 74.3 78.8 76.8 78 72.5
IGVDJ72 80.4 78.6 70.2 70.1 69.6 75.1 75.1 78.1 78 82.8 73.3 79.3
IGVDJ73 79 75 68 69.4 69.6 74.6 77.7 75.9 78.4 78.3 75.3 79.5 80.1
IGVDJ78 75.1 72.4 68.8 66 69.7 69.6 67.1 73.6 75.1 71.7 70.1 70.2 72.2 72.9
IGVDJ79 78 72.8 69.3 69.2 71.3 74.3 74.4 76.9 77.4 78.6 72.1 77.1 77 79.4 73.9
IGVDJ80 77.6 75.5 69.8 67.7 69.9 73.3 71.7 76.5 77.3 78.9 72.4 76.7 79.3 75.8 73.1 76.7
IGVDJ81 76.8 75.1 68.4 65.5 70.1 71 73.3 75.8 75.4 79.6 73.3 76.9 79.7 75.6 71.1 76.4 77.3
IGVDJ82 79 73.7 67.7 69.2 69.9 73.2 71.2 73.9 75.7 75.3 70.5 76.2 78.1 77.2 71.7 76.4 76.3 76
IGVDJ83 77.6 73.5 71.2 67.3 70.4 72 73.8 76.3 75.7 79.3 73.2 77.2 78.4 76.1 73.2 76.6 76.4 77.6 74.7
IGVDJ84 79.2 76.7 70.8 67.2 74.3 72.4 71 79.9 77.5 77.1 70.5 75.4 78.6 75.9 72.5 76 76.6 75.1 75.1 74.9
IGVDJ85 75.1 70.3 64 70.3 68.3 70 71.5 72.8 72.5 73.8 68.1 73.8 77.1 76.9 72.8 75.2 74.6 73.6 75.3 72.1 70.9
IGVDJ87 77.8 75.8 70.8 66.7 72.6 71.2 70.8 80.2 75.2 76.1 69.8 77.4 76.5 75.2 71.6 74.5 74.6 74 75.7 75.5 78.6 72
IGVDJ88 76.9 75.2 70.6 68.3 71.2 74.1 74.2 79.6 79.3 78.6 74.9 77.7 79.1 80.4 73.5 80.2 76.3 74.6 74.9 78.7 76.5 75.8 76.7
IGVDJ89 77.3 72.5 68.1 67.1 68.8 71.7 71.5 77.7 76.8 76 71.2 75.8 76.5 74 71.4 75.6 74.6 73.4 73.8 73.9 75.4 69.9 76.9 75.3
IGVDJ90 72.4 68.1 66.7 64.8 66.5 66 67 71.2 71.6 70.4 64.2 68.9 71.7 70.2 66.6 72 71.5 71.5 70.9 71.3 71.7 67.3 70 71.9 71.6
IGVDJ91 75.8 73.9 68.3 67.8 67.8 70.9 74.9 76.1 74.8 76.5 69.8 75.8 76.6 74.9 70.9 78.5 74.7 74.6 75.1 77.3 75.6 71 75.1 76.4 75.4 71.8
IGVDJ92 79 74 67.7 69.2 71 73.8 75.5 74.6 77.9 80.4 73.3 79.6 80.9 79.9 72.3 80.5 77.7 77.6 76.4 77.2 75.4 73.9 75.2 78.5 77.3 71.8 77
IGVDJ93 75.8 71.5 66.7 66.7 67.4 72.3 74.4 72.1 75.4 78 73.1 74.7 77.5 77.2 71.3 75.2 73.6 74.1 72 75.7 73.1 71.8 73.9 76.7 72.5 70.8 75.4 78
IGVDJ94 80.9 76.8 69.9 68.2 71.3 74 73.8 78.5 78.2 79.8 73.8 78.2 80.7 79.6 72.8 79.3 78.3 79.6 78 78.5 76.6 74.3 79.2 78.8 77.3 73.7 75.7 81.8 75.5
IGVDJ95 78.8 75.3 70.8 67.6 70.6 72.5 72.9 79.5 81.6 77.4 72.9 78.1 78.1 79.8 73.5 78.4 77.9 77.3 76.6 76.3 77.5 74.3 78.3 81.9 78.5 71.6 76.9 81.6 77.2 80.4
IGVDJ74 76.3 72.8 68.9 65.7 69.2 70.2 70.9 77.8 75.4 74.3 68.7 74.8 75.1 75.5 69.7 75.5 74.9 72.6 74.1 73.9 78.5 70.8 74.9 76 76.4 72.5 74.5 74.9 71.7 75.7 77.9

74.5% 

Adult 
Bone Marrow 

Fetal Liver 
71.6% 

IGLVJ75 IGLVJ65 IGLVJ54 IGLVJ66 IGLVJ76 IGLVJ77 IGLVJ78 IGLVJ55 IGLVJ56 IGLVJ57 IGLVJ58 IGLVJ59 IGLVJ60 IGLVJ67 IGLVJ68 IGLVJ69 IGLVJ70 IGLVJ71 IGLVJ72 IGLVJ73 IGLVJ79 IGLVJ80 IGLVJ81 IGLVJ82 IGLVJ83 IGLVJ84 IGLVJ61 IGLVJ85 IGLVJ62 IGLVJ63 IGLVJ74 IGLVJ86 IGLVJ64
IGLVJ75
IGLVJ65 71.2
IGLVJ54 70.8 69.5
IGLVJ66 68 66.2 80.2
IGLVJ76 66.4 65.3 81.7 74.2
IGLVJ77 70 67.3 83.5 83.9 77.8
IGLVJ78 65.8 64.9 79.8 74.8 74.9 77.9
IGLVJ55 66.3 66.3 78.4 79 73.4 78.3 73.6
IGLVJ56 69.9 65 81.7 78.8 74.3 80.5 76.3 80.2
IGLVJ57 68.8 66.7 84.2 79.1 77.2 81.3 77.2 80.8 85.3
IGLVJ58 70.4 67.6 84 77.9 75.6 82.1 78.4 79.6 84.9 87.5
IGLVJ59 71.5 68.7 83.5 76.9 75.1 78.2 75.8 76.1 78.1 81.3 79.3
IGLVJ60 69.5 66 81.4 76.6 75.1 78.6 77.1 78.1 80.9 81.5 80.9 78.6
IGLVJ67 67.4 66.6 77.6 73 74.1 77.3 75.9 77.7 79.3 78.7 78.6 73.6 77.8
IGLVJ68 66.2 66.3 81 73.9 74.3 77.6 76.4 76.1 77.6 80.4 81.5 77.9 77.4 75.3
IGLVJ69 67.3 66.7 81.5 75.8 77.9 79.8 73.6 76.2 80.1 81.3 81.7 75.5 79.1 76.2 78.2
IGLVJ70 67.7 65.6 79.1 77.8 74.4 79.4 76 76.1 79.1 79.1 77.7 78.1 81.4 75.8 77.7 76.5
IGLVJ71 69.3 69.1 84 78.1 79.2 79.3 77.1 76.8 79.9 82.7 80.6 79.8 79.2 76.1 79.8 79.5 80.6
IGLVJ72 67.3 71.3 77.7 75.7 75.4 75.8 71.2 74.9 74.6 76.8 75.4 74.9 73.7 74.7 75.3 77.8 75.3 76.9
IGLVJ73 59.5 62.4 74.7 72.3 67.4 73.6 67.1 72.2 72.3 70.8 70.8 69.5 69.9 70.9 68.7 70.6 70.4 70.1 69.9
IGLVJ79 69.1 66.5 82.9 81.6 77.3 80.5 79.2 80.1 81.1 83.3 80.8 81.6 81.5 78.1 79.6 77.8 81.6 81.8 80.5 70.7
IGLVJ80 58.4 58.7 68.6 64.5 67.6 67.2 65.8 64.9 66.6 67.2 66.3 68.6 65.6 64.5 66.5 67.8 65.1 66.5 64.5 64.5 69.6
IGLVJ81 67.5 62.3 76 73.2 70.5 74.1 72.1 74.3 74.3 74.8 75 73.3 77.2 70.8 73.3 73.3 73.8 75.6 70.1 66.7 76.9 63.8
IGLVJ82 70.3 68.4 85.8 80.4 80.1 80.3 80.3 82.5 82 84.5 81.6 81.9 81.6 78.1 81.2 78 79.7 84.8 80.3 72.4 87.7 69.3 75.6
IGLVJ83 63.3 63.7 75 72.9 71.6 73.6 71.8 73.7 73.3 76.4 75.6 73.3 74.5 70.3 74.4 75.3 71.3 75.1 71.8 66.3 78.9 65.5 70.3 78.4
IGLVJ84 67.6 67.8 81.3 78.8 76.9 79.4 76.6 78.8 79.6 82 80.2 78.3 78.6 75.7 78.5 78.6 77.1 79.9 76.9 69.8 83.3 66.8 76.2 82.5 76.8
IGLVJ61 68.8 70.8 78.3 76.6 74.3 78.1 72.2 74.4 76 78.3 77.3 78.4 74.7 74 74.7 74.8 75 79.5 74.6 70.2 78.4 66.9 70 79.3 73 75.4
IGLVJ85 66.2 64 79 73.6 74.9 75.1 71.5 72.9 76.1 77.9 76.2 76.3 76.8 71.4 74.6 74.7 74.3 78.5 71.5 67 78.8 67.3 70.2 79.6 71.1 74.6 74.1
IGLVJ62 68 64.1 78.1 71.9 70.6 74.8 72.5 77 77.7 77.7 76.4 74.4 79.5 75.4 74.1 73.6 73.1 75.9 71.9 68.7 75.7 63.4 72.4 78.3 70.7 73.3 71.8 72.8
IGLVJ63 65.8 60.9 76.7 70.5 69 72.8 70.5 70.7 76.4 77.5 74.3 72.3 77.2 71.7 72.6 73.3 72.2 75.1 70.5 68.7 75.1 64.2 70.8 75.4 69.2 75 71.9 73.5 76.9
IGLVJ74 66.8 65.4 79.5 73.7 73.7 75.2 74 75.1 76.5 79.6 77.7 75.1 80.2 73.6 74.1 75.1 73.5 78.6 71.4 68.1 77.3 63 73.2 79.5 68.8 75.6 72.2 76.9 77.2 75.6
IGLVJ86 69.2 65.7 78.8 75 73.6 76.1 71.8 76.5 78.4 78.9 76.8 75.1 79.8 74.4 72.8 74.7 74.2 78.6 72 70.1 77.3 66.2 71.8 79.3 71.6 74.8 76.3 76.3 75.3 76.3 78.5
IGLVJ64 69.5 68.9 83.9 77.4 79.9 81.4 77.3 81.1 83 86.3 83.4 79.6 81.2 81.6 78.6 81.8 79.1 82.3 78.5 72.4 83.5 67.7 76.8 85.6 77.1 80.9 78.8 78 77.2 74.3 76.9 78.5

Adult 
Bone Marrow 
75.4% 

Fetal 
Bone Marrow 
72.3% 

S
equences 

Supplemental Fig. 1 Pairwise nucleotide identity matrices for the equine heavy and lambda light chain variable regions.  Pairwise comparisons of 
nucleotide identity were made for the heavy chain (left) and lambda light chain (right) sequences from fetal liver (top), fetal bone marrow (middle), and 
adult horse bone marrow (bottom). The levels of identity are depicted with shading: dark gray 90-100%, medium gray 80-89%, light gray 70-79%, and 
white <70%. The median nucleotide identities noted. The median nucleotide identities were compared between all tissues: fetal liver and fetal bone 
marrow, fetal liver and adult horse bone marrow, fetal bone marrow and adult horse bone marrow, all fetal and adult horse bone marrow, and the three-
way comparison between fetal liver, fetal bone marrow, and adult horse bone marrow. Significant differences (p-values <0.0001) of median nucleotide 
identity between tissues were observed for the heavy chain variable region for all comparisons. No significant differences (p-values >0.16) were found 
between median nucleotide identities for the lambda light chain variable region between tissues for all comparisons. 
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