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Full V(D)J sequence of expanded clones
clone clonal group ID ratio time origin tissue celltype frequency (cell count) Isotype V gene D gene J gene C gene total cells per time point total cells per time point per clone cell percent per time point

168_IGHV1-18_IGHJ4 168 11,8 t1 CSF BCR 1 IGH;IGK IGHV1-18;IGKV3-20 IGHD5-18 IGHJ4;IGKJ2 IGHG4;IGKC 1964 1 0,1

168_IGHV1-18_IGHJ4 168 11,8 t2 CSF BCR 1 IGH;IGK IGHV1-18;IGKV3-20 IGHD5-18 IGHJ4;IGKJ2 IGHG4;IGKC 333 2 0,6

168_IGHV1-18_IGHJ4 168 11,8 t2 CSF BCR 1 IGH;IGK IGHV1-18;IGKV3-20 IGHD5-18 IGHJ4;IGKJ2 IGHG4;IGKC 333 2 0,6

191_IGHV1-2_IGHJ2 191 11,8 t1 CSF BCR 1 IGH;IGK IGHV1-2;IGKV3-20 IGHD5-24 IGHJ2;IGKJ1 IGHG2;IGKC 1964 1 0,1

191_IGHV1-2_IGHJ2 191 11,8 t2 CSF BCR 1 IGH;IGK IGHV1-2;IGKV3-20 IGHD5-18 IGHJ2;IGKJ1 IGHG2;IGKC 333 2 0,6

191_IGHV1-2_IGHJ2 191 11,8 t2 CSF BCR 1 IGH;IGK IGHV1-2;IGKV3-20 IGHD5-18 IGHJ2;IGKJ1 IGHG2;IGKC 333 2 0,6

28_IGHV3-43_IGHJ3 28 11,8 t1 CSF BCR 1 IGH;IGK IGHV3-43;IGKV4-1 IGHD4-17 IGHJ3;IGKJ4 IGHG1;IGKC 1964 1 0,1

28_IGHV3-43_IGHJ3 28 11,8 t2 CSF BCR 2 IGH;IGK IGHV3-43;IGKV4-1 IGHD4-17 IGHJ3;IGKJ4 IGHG1;IGKC 333 2 0,6

4_IGHV4-59_IGHJ4 4 11,8 t1 CSF BCR 2 IGH;IGK IGHV4-59;IGKV2-28 IGHD4-23 IGHJ4;IGKJ3 IGHG1;IGKC 1964 2 0,1

4_IGHV4-59_IGHJ4 4 11,8 t2 CSF BCR 3 IGH;IGK IGHV4-59;IGKV2-28 IGHD4-23 IGHJ4;IGKJ3 IGHG1;IGKC 333 4 1,2

4_IGHV4-59_IGHJ4 4 11,8 t2 CSF BCR 1 IGH;IGK IGHV4-59;IGKV2-28 IGHD4-23 IGHJ4;IGKJ3 IGHG1;IGKC 333 4 1,2

46_IGHV1-69D_IGHJ6 46 11,8 t1 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV1-5 IGHD6-6 IGHJ6;IGKJ2 IGHG1;IGKC 1964 1 0,1

46_IGHV1-69D_IGHJ6 46 11,8 t2 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV1-5 IGHD6-6 IGHJ6;IGKJ2 IGHG1;IGKC 333 2 0,6

46_IGHV1-69D_IGHJ6 46 11,8 t2 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV1-5 IGHD6-6 IGHJ6;IGKJ2 IGHG1;IGKC 333 2 0,6

51_IGHV1-2_IGHJ5 51 11,8 t1 CSF BCR 1 IGH;IGK IGHV1-2;IGKV3-15 IGHD3-10 IGHJ5;IGKJ1 IGHG1;IGKC 1964 1 0,1

51_IGHV1-2_IGHJ5 51 11,8 t2 CSF BCR 1 IGH;IGK IGHV1-2;IGKV3-15 IGHD3-10 IGHJ5;IGKJ1 IGHG1;IGKC 333 2 0,6

51_IGHV1-2_IGHJ5 51 11,8 t2 CSF BCR 1 IGH;IGK IGHV1-2;IGKV3-15 IGHD3-10 IGHJ5;IGKJ1 IGHG1;IGKC 333 2 0,6

14_IGHV4-39_IGHJ4 14 8,8 t1 CSF BCR 2 IGH;IGK IGHV4-39;IGKV4-1 IGHD2-15 IGHJ4;IGKJ4 IGHG1;IGKC 1964 2 0,1

14_IGHV4-39_IGHJ4 14 8,8 t2 CSF BCR 2 IGH;IGK IGHV4-39;IGKV4-1 IGHD2-15 IGHJ4;IGKJ4 IGHG1;IGKC 333 3 0,9

14_IGHV4-39_IGHJ4 14 8,8 t2 CSF BCR 1 IGH;IGK IGHV4-39;IGKV4-1 IGHD2-15 IGHJ4;IGKJ4 IGHG1;IGKC 333 3 0,9

6_IGHV1-18_IGHJ6 6 8,8 t1 CSF BCR 1 IGH;IGL IGHV1-18;IGLV2-8 IGHD5-12 IGHJ6;IGLJ2 IGHG1;IGLC2 1964 2 0,1

6_IGHV1-18_IGHJ6 6 8,8 t1 CSF BCR 1 IGH;IGL IGHV1-18;IGLV2-8 IGHD2-21 IGHJ6;IGLJ2 IGHG1;IGLC2 1964 2 0,1

6_IGHV1-18_IGHJ6 6 8,8 t2 CSF BCR 3 IGH;IGL IGHV1-18;IGLV2-8 IGHD1-1 IGHJ6;IGLJ2 IGHG1;IGLC2 333 3 0,9

8_IGHV5-51_IGHJ4 8 8,8 t1 CSF BCR 1 IGH;IGL IGHV5-51;IGLV3-25 IGHD3-10 IGHJ4;IGLJ1 IGHG1;IGLC1 1964 2 0,1

8_IGHV5-51_IGHJ4 8 8,8 t1 CSF BCR 1 IGH;IGL IGHV5-51;IGLV3-25 IGHD3-10 IGHJ4;IGLJ1 IGHG1;IGLC1 1964 2 0,1

8_IGHV5-51_IGHJ4 8 8,8 t2 CSF BCR 3 IGH;IGL IGHV5-51;IGLV3-25 IGHD3-10 IGHJ4;IGLJ1 IGHG1;IGLC1 333 3 0,9

109_IGHV2-5_IGHJ3 109 5,9 t1 CSF BCR 1 IGH;IGL IGHV2-5;IGLV2-23 IGHD3-22 IGHJ3;IGLJ1 IGHG1;IGLC1 1964 1 0,1

109_IGHV2-5_IGHJ3 109 5,9 t2 CSF BCR 1 IGH;IGL IGHV2-5;IGLV2-23 IGHD3-22 IGHJ3;IGLJ1 IGHG1;IGLC1 333 1 0,3

11_IGHV1-69D_IGHJ5 11 5,9 t1 CSF BCR 2 IGH;IGK IGHV1-69D;IGKV1D-39 IGHD6-19 IGHJ5;IGKJ2 IGHG1;IGKC 1964 2 0,1

11_IGHV1-69D_IGHJ5 11 5,9 t2 CSF BCR 2 IGH;IGK IGHV1-69D;IGKV1D-39 IGHD6-19 IGHJ5;IGKJ2 IGHG1;IGKC 333 2 0,6

112_IGHV1-69D_IGHJ4 112 5,9 t1 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV3-15 IGHD3-10 IGHJ4;IGKJ3 IGHG1;IGKC 1964 1 0,1

112_IGHV1-69D_IGHJ4 112 5,9 t2 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV3-15 IGHD2-21 IGHJ4;IGKJ3 IGHG1;IGKC 333 1 0,3

116_IGHV3-53_IGHJ3 116 5,9 t1 CSF BCR 1 IGH;IGK IGHV3-53;IGKV3-11 IGHD3-10 IGHJ3;IGKJ2 IGHG1;IGKC 1964 1 0,1

116_IGHV3-53_IGHJ3 116 5,9 t2 CSF BCR 1 IGH;IGK IGHV3-53;IGKV3-11 IGHD3-10 IGHJ3;IGKJ2 IGHG1;IGKC 333 1 0,3

117_IGHV4-61_IGHJ4 117 5,9 t1 CSF BCR 1 IGH;IGL IGHV4-61;IGLV2-23 IGHD6-19 IGHJ4;IGLJ2 IGHG1;IGLC2 1964 1 0,1

117_IGHV4-61_IGHJ4 117 5,9 t2 CSF BCR 1 IGH;IGL IGHV4-61;IGLV2-23 IGHD6-19 IGHJ4;IGLJ2 IGHG1;IGLC2 333 1 0,3

118_IGHV4-61_IGHJ4 118 5,9 t1 CSF BCR 1 IGH;IGL IGHV4-61;IGLV1-51 IGHD3-16 IGHJ4;IGLJ2 IGHG1;IGLC2 1964 1 0,1

118_IGHV4-61_IGHJ4 118 5,9 t2 CSF BCR 1 IGH;IGL IGHV4-61;IGLV1-51 IGHD3-16 IGHJ4;IGLJ2 IGHG1;IGLC2 333 1 0,3

135_IGHV4-61_IGHJ6 135 5,9 t1 CSF BCR 1 IGH;IGK IGHV4-61;IGKV2D-28 IGHD6-25 IGHJ6;IGKJ2 IGHG1;IGKC 1964 1 0,1

135_IGHV4-61_IGHJ6 135 5,9 t2 CSF BCR 1 IGH;IGK IGHV4-61;IGKV2-28 IGHD6-25 IGHJ6;IGKJ2 IGHG1;IGKC 333 1 0,3

136_IGHV3-21_IGHJ4 136 5,9 t1 CSF BCR 1 IGH;IGK IGHV3-21;IGKV1-9 IGHD6-13 IGHJ4;IGKJ4 IGHG1;IGKC 1964 1 0,1

136_IGHV3-21_IGHJ4 136 5,9 t2 CSF BCR 1 IGH;IGK IGHV3-21;IGKV1-9 IGHD6-13 IGHJ4;IGKJ4 IGHG1;IGKC 333 1 0,3

140_IGHV3-23_IGHJ4 140 5,9 t1 CSF BCR 1 IGH;IGL IGHV3-23;IGLV2-14 IGHD3-3 IGHJ4;IGLJ1 IGHG1;IGLC1 1964 1 0,1

140_IGHV3-23_IGHJ4 140 5,9 t2 CSF BCR 1 IGH;IGL IGHV3-23;IGLV2-14 IGHD3-3 IGHJ4;IGLJ1 IGHG1;IGLC1 333 1 0,3

142_IGHV4-30-2_IGHJ4 142 5,9 t1 CSF BCR 1 IGH;IGL IGHV4-30-2;IGLV1-51 IGHD3-9 IGHJ4;IGLJ2 IGHG1;IGLC2 1964 1 0,1

142_IGHV4-30-2_IGHJ4 142 5,9 t2 CSF BCR 1 IGH;IGL IGHV4-30-2;IGLV1-51 IGHD3-9 IGHJ4;IGLJ2 IGLC2;None 333 1 0,3

146_IGHV3-30_IGHJ2 146 5,9 t1 CSF BCR 1 IGH;IGK IGHV3-30;IGKV3-11 IGHD3-16 IGHJ2;IGKJ5 IGHG1;IGKC 1964 1 0,1

146_IGHV3-30_IGHJ2 146 5,9 t2 CSF BCR 1 IGH;IGK IGHV3-30;IGKV3-11 IGHD3-16 IGHJ2;IGKJ5 IGHG1;IGKC 333 1 0,3

149_IGHV3-11_IGHJ4 149 5,9 t1 CSF BCR 1 IGH;IGL IGHV3-11;IGLV1-40 IGHD3-22 IGHJ4;IGLJ1 IGHA1;IGLC1 1964 1 0,1

149_IGHV3-11_IGHJ4 149 5,9 t2 CSF BCR 1 IGH;IGL IGHV3-11;IGLV1-40 IGHD3-10 IGHJ4;IGLJ1 IGHA1;IGLC1 333 1 0,3

15_IGHV5-10-1_IGHJ4 15 5,9 t1 CSF BCR 2 IGH;IGL IGHV5-10-1;IGLV1-44 IGHD2-15 IGHJ4;IGLJ2 IGHG1;IGLC2 1964 2 0,1

15_IGHV5-10-1_IGHJ4 15 5,9 t2 CSF BCR 2 IGH;IGL IGHV5-10-1;IGLV1-44 IGHD2-15 IGHJ4;IGLJ2 IGHG1;IGLC2 333 2 0,6

158_IGHV1-18_IGHJ4 158 5,9 t1 CSF BCR 1 IGH;IGL IGHV1-18;IGLV2-23 IGHD3-3 IGHJ4;IGLJ2 IGHG1;IGLC2 1964 1 0,1

158_IGHV1-18_IGHJ4 158 5,9 t2 CSF BCR 1 IGH;IGL IGHV1-18;IGLV2-23 IGHD3-3 IGHJ4;IGLJ2 IGHG1;IGLC2 333 1 0,3

170_IGHV1-8_IGHJ5 170 5,9 t1 CSF BCR 1 IGH;IGK IGHV1-8;IGKV1D-17 IGHD4-23 IGHJ5;IGKJ4 IGHG1;IGKC 1964 2 0,1

170_IGHV1-8_IGHJ5 170 5,9 t1 CSF BCR 1 IGH;IGK IGHV1-8;IGKV1D-17 IGHD4-23 IGHJ5;IGKJ4 IGHG1;IGKC 1964 2 0,1

170_IGHV1-8_IGHJ5 170 5,9 t2 CSF BCR 1 IGH;IGK IGHV1-8;IGKV1D-17 IGHD4-23 IGHJ5;IGKJ4 IGHG1;IGKC 333 2 0,6

170_IGHV1-8_IGHJ5 170 5,9 t2 CSF BCR 1 IGH;IGK IGHV1-8;IGKV1D-17 IGHD4-23 IGHJ5;IGKJ4 IGHG1;IGKC 333 2 0,6



176_IGHV3-33_IGHJ5 176 5,9 t1 CSF BCR 1 IGH;IGK IGHV3-33;IGKV1D-17 IGHD6-13 IGHJ5;IGKJ1 IGHG1;IGKC 1964 1 0,1

176_IGHV3-33_IGHJ5 176 5,9 t2 CSF BCR 1 IGH;IGK IGHV3-33;IGKV1D-17 IGHD6-13 IGHJ5;IGKJ1 IGHG1;IGKC 333 1 0,3

18_IGHV1-8_IGHJ4 18 5,9 t1 CSF BCR 2 IGH;IGK IGHV1-8;IGKV3-15 IGHD3-10 IGHJ4;IGKJ1 IGHG1;IGKC 1964 2 0,1

18_IGHV1-8_IGHJ4 18 5,9 t2 CSF BCR 2 IGH;IGK IGHV1-8;IGKV3-15 IGHD3-10 IGHJ4;IGKJ1 IGHG1;IGKC 333 2 0,6

182_IGHV3-48_IGHJ4 182 5,9 t1 CSF BCR 1 IGH;IGL IGHV3-48;IGLV4-69 IGHD5-18 IGHJ4;IGLJ2 IGHM;IGLC2 1964 1 0,1

182_IGHV3-48_IGHJ4 182 5,9 t2 CSF BCR 1 IGH;IGL IGHV3-48;IGLV4-69 IGHD5-18 IGHJ4;IGLJ2 IGHG1;IGLC2 333 1 0,3

183_IGHV3-30_IGHJ4 183 5,9 t1 CSF BCR 1 IGH;IGK IGHV3-30;IGKV1-9 IGHD3-10 IGHJ4;IGKJ3 IGHG1;IGKC 1964 1 0,1

183_IGHV3-30_IGHJ4 183 5,9 t2 CSF BCR 1 IGH;IGK IGHV3-30;IGKV1-9 IGHD3-10 IGHJ4;IGKJ3 IGHG1;IGKC 333 1 0,3

195_IGHV3-23_IGHJ4 195 5,9 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV3-20 IGHD6-19 IGHJ4;IGKJ3 IGKC;None 1964 1 0,1

195_IGHV3-23_IGHJ4 195 5,9 t2 CSF BCR 1 IGH;IGK IGHV3-23;IGKV3-20 IGHD6-19 IGHJ4;IGKJ3 IGHG2;IGKC 333 1 0,3

198_IGHV3-23_IGHJ4 198 5,9 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV4-1 IGHD3-3 IGHJ4;IGKJ2 IGHG1;IGKC 1964 2 0,1

198_IGHV3-23_IGHJ4 198 5,9 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV4-1 IGHD3-3 IGHJ4;IGKJ2 IGHG1;IGKC 1964 2 0,1

198_IGHV3-23_IGHJ4 198 5,9 t2 CSF BCR 1 IGH;IGK IGHV3-23;IGKV4-1 IGHD3-3 IGHJ4;IGKJ2 IGHG1;IGKC 333 2 0,6

198_IGHV3-23_IGHJ4 198 5,9 t2 CSF BCR 1 IGH;IGK IGHV3-23;IGKV4-1 IGHD3-3 IGHJ4;IGKJ2 IGHG1;IGKC 333 2 0,6

199_IGHV1-46_IGHJ5 199 5,9 t1 CSF BCR 1 IGH;IGK IGHV1-46;IGKV3-15 IGHD2-21 IGHJ5;IGKJ2 IGHG1;IGKC 1964 1 0,1

199_IGHV1-46_IGHJ5 199 5,9 t2 CSF BCR 1 IGH;IGK IGHV1-46;IGKV3-15 IGHD2-21 IGHJ5;IGKJ2 IGHG1;IGKC 333 1 0,3

201_IGHV4-59_IGHJ5 201 5,9 t1 CSF BCR 1 IGH;IGK IGHV4-59;IGKV4-1 IGHD6-19 IGHJ5;IGKJ3 IGKC;None 1964 1 0,1

201_IGHV4-59_IGHJ5 201 5,9 t2 CSF BCR 1 IGH;IGK IGHV4-59;IGKV4-1 IGHD6-19 IGHJ5;IGKJ3 IGHG1;IGKC 333 1 0,3

202_IGHV1-18_IGHJ4 202 5,9 t1 CSF BCR 1 IGH;IGK IGHV1-18;IGKV1-16 IGHD3-10 IGHJ4;IGKJ2 IGHG1;IGKC 1964 1 0,1

202_IGHV1-18_IGHJ4 202 5,9 t2 CSF BCR 1 IGH;IGK IGHV1-18;IGKV1-16 IGHD3-10 IGHJ4;IGKJ2 IGHG1;IGKC 333 1 0,3

210_IGHV1-46_IGHJ6 210 5,9 t1 CSF BCR 1 IGH;IGK IGHV1-46;IGKV1-5 IGHD5-24 IGHJ6;IGKJ1 IGHG1;IGKC 1964 1 0,1

210_IGHV1-46_IGHJ6 210 5,9 t2 CSF BCR 1 IGH;IGK IGHV1-46;IGKV1-5 IGHD5-24 IGHJ6;IGKJ1 IGHG1;IGKC 333 1 0,3

212_IGHV1-2_IGHJ4 212 5,9 t1 CSF BCR 1 IGH;IGK IGHV1-2;IGKV3-15 IGHD3-10 IGHJ4;IGKJ1 IGHG1;IGKC 1964 1 0,1

212_IGHV1-2_IGHJ4 212 5,9 t2 CSF BCR 1 IGH;IGK IGHV1-2;IGKV3-15 IGHD3-10 IGHJ4;IGKJ1 IGHG1;IGKC 333 1 0,3

212_IGHV1-8_IGHJ1 212 5,9 t1 CSF BCR 1 IGH;IGK IGHV1-8;IGKV3-15 IGHD3-10 IGHJ1;IGKJ1 IGHG1;IGKC 1964 1 0,1

212_IGHV1-8_IGHJ1 212 5,9 t2 CSF BCR 1 IGH;IGK IGHV1-8;IGKV3D-15 IGHD1-1 IGHJ1;IGKJ1 IGHG1;IGKC 333 1 0,3

214_IGHV4-4_IGHJ1 214 5,9 t1 CSF BCR 1 IGH;IGK IGHV4-4;IGKV3-15 IGHD4-11 IGHJ1;IGKJ1 IGHG1;IGKC 1964 1 0,1

214_IGHV4-4_IGHJ1 214 5,9 t2 CSF BCR 1 IGH;IGK IGHV4-4;IGKV3-15 IGHD4-11 IGHJ1;IGKJ1 IGHG1;IGKC 333 1 0,3

218_IGHV4-39_IGHJ4 218 5,9 t1 CSF BCR 1 IGH;IGK IGHV4-39;IGKV3-20 IGHD3-10 IGHJ4;IGKJ4 IGHA1;IGKC 1964 1 0,1

218_IGHV4-39_IGHJ4 218 5,9 t2 CSF BCR 1 IGH;IGK IGHV4-39;IGKV3-20 IGHD3-10 IGHJ4;IGKJ4 IGHA1;IGKC 333 1 0,3

221_IGHV3-33_IGHJ4 221 5,9 t1 CSF BCR 1 IGH;IGL IGHV3-33;IGLV1-40 IGHD3-3 IGHJ4;IGLJ2 IGHG1;IGLC2 1964 1 0,1

221_IGHV3-33_IGHJ4 221 5,9 t2 CSF BCR 1 IGH;IGL IGHV3-33;IGLV1-40 IGHD3-3 IGHJ4;IGLJ2 IGHG1;IGLC2 333 1 0,3

240_IGHV4-39_IGHJ5 240 5,9 t1 CSF BCR 1 IGH;IGK IGHV4-39;IGKV3-20 IGHD2-21 IGHJ5;IGKJ4 IGHG1;IGKC 1964 1 0,1

240_IGHV4-39_IGHJ5 240 5,9 t2 CSF BCR 1 IGH;IGK IGHV4-39;IGKV3-20 IGHD2-21 IGHJ5;IGKJ4 IGHG1;IGKC 333 1 0,3

241_IGHV3-7_IGHJ4 241 5,9 t1 CSF BCR 1 IGH;IGK IGHV3-7;IGKV4-1 IGHD6-6 IGHJ4;IGKJ2 IGHA1;None 1964 1 0,1

241_IGHV3-7_IGHJ4 241 5,9 t2 CSF BCR 1 IGH;IGK IGHV3-7;IGKV4-1 IGHD6-13 IGHJ4;IGKJ2 IGHA1;IGKC 333 1 0,3

244_IGHV4-34_IGHJ6 244 5,9 t1 CSF BCR 1 IGH;IGK IGHV4-34;IGKV2-28 IGHD6-13 IGHJ6;IGKJ2 IGHG1;IGKC 1964 1 0,1

244_IGHV4-34_IGHJ6 244 5,9 t2 CSF BCR 1 IGH;IGK IGHV4-34;IGKV2-28 IGHD6-13 IGHJ6;IGKJ2 IGHG1;IGKC 333 1 0,3

59_IGHV1-46_IGHJ6 59 5,9 t1 CSF BCR 1 IGH;IGK IGHV1-46;IGKV2-28 IGHD6-19 IGHJ6;IGKJ3 IGHG1;IGKC 1964 1 0,1

59_IGHV1-46_IGHJ6 59 5,9 t2 CSF BCR 1 IGH;IGK IGHV1-46;IGKV2-28 IGHD6-19 IGHJ6;IGKJ3 IGHG1;IGKC 333 1 0,3

64_IGHV4-61_IGHJ3 64 5,9 t1 CSF BCR 1 IGH;IGK IGHV4-61;IGKV3-20 IGHD6-19 IGHJ3;IGKJ3 IGHG1;IGKC 1964 1 0,1

64_IGHV4-61_IGHJ3 64 5,9 t2 CSF BCR 1 IGH;IGK IGHV4-61;IGKV3-20 IGHD6-19 IGHJ3;IGKJ3 IGHG1;IGKC 333 1 0,3

66_IGHV4-59_IGHJ5 66 5,9 t1 CSF BCR 1 IGH;IGK IGHV4-59;IGKV4-1 IGHD6-19 IGHJ5;IGKJ3 IGHA1;IGKC 1964 1 0,1

66_IGHV4-59_IGHJ5 66 5,9 t2 CSF BCR 1 IGH;IGK IGHV4-59;IGKV4-1 IGHD6-19 IGHJ5;IGKJ3 IGHG1;IGKC 333 1 0,3

67_IGHV1-3_IGHJ3 67 5,9 t1 CSF BCR 1 IGH;IGK IGHV1-3;IGKV1-39 IGHD2-15 IGHJ3;IGKJ4 IGHG1;IGKC 1964 1 0,1

67_IGHV1-3_IGHJ3 67 5,9 t2 CSF BCR 1 IGH;IGK IGHV1-3;IGKV1-39 IGHD2-15 IGHJ3;IGKJ4 IGHG1;IGKC 333 1 0,3

69_IGHV5-10-1_IGHJ6 69 5,9 t1 CSF BCR 1 IGH;IGK IGHV5-10-1;IGKV1D-39 IGHD2-15 IGHJ6;IGKJ1 IGHG1;IGKC 1964 1 0,1

69_IGHV5-10-1_IGHJ6 69 5,9 t2 CSF BCR 1 IGH;IGK IGHV5-10-1;IGKV1D-39 IGHD2-15 IGHJ6;IGKJ1 IGHA1;IGKC 333 1 0,3

92_IGHV1-2_IGHJ4 92 5,9 t1 CSF BCR 1 IGH;IGL IGHV1-2;IGLV7-46 IGHD3-10 IGHJ4;IGLJ2 IGHG1;IGLC2 1964 2 0,1

92_IGHV1-2_IGHJ4 92 5,9 t1 CSF BCR 1 IGH;IGL IGHV1-2;IGLV7-46 IGHD3-10 IGHJ4;IGLJ2 IGHG1;IGLC2 1964 2 0,1

92_IGHV1-2_IGHJ4 92 5,9 t2 CSF BCR 1 IGH;IGL IGHV1-2;IGLV7-46 IGHD3-10 IGHJ4;IGLJ2 IGLC2;None 333 2 0,6

92_IGHV1-2_IGHJ4 92 5,9 t2 CSF BCR 1 IGH;IGL IGHV1-2;IGLV7-46 IGHD3-10 IGHJ4;IGLJ2 IGHG1;IGLC2 333 2 0,6

25_IGHV3-23_IGHJ4 25 4,6 t1 CSF BCR 2 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 1964 9 0,5

25_IGHV3-23_IGHJ4 25 4,6 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 1964 9 0,5

25_IGHV3-23_IGHJ4 25 4,6 t1 CSF BCR 2 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 1964 9 0,5

25_IGHV3-23_IGHJ4 25 4,6 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 1964 9 0,5

25_IGHV3-23_IGHJ4 25 4,6 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 1964 9 0,5

25_IGHV3-23_IGHJ4 25 4,6 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 1964 9 0,5

25_IGHV3-23_IGHJ4 25 4,6 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 1964 9 0,5

25_IGHV3-23_IGHJ4 25 4,6 t2 CSF BCR 2 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 333 7 2,1



25_IGHV3-23_IGHJ4 25 4,6 t2 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 333 7 2,1

25_IGHV3-23_IGHJ4 25 4,6 t2 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 333 7 2,1

25_IGHV3-23_IGHJ4 25 4,6 t2 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 333 7 2,1

25_IGHV3-23_IGHJ4 25 4,6 t2 CSF BCR 2 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 333 7 2,1

22_IGHV3-11_IGHJ4 22 4,4 t1 CSF BCR 1 IGH;IGL IGHV3-11;IGLV1-51 IGHD6-19 IGHJ4;IGLJ3 IGHA1;IGLC2 1964 4 0,2

22_IGHV3-11_IGHJ4 22 4,4 t1 CSF BCR 1 IGH;IGL IGHV3-11;IGLV1-51 IGHD6-19 IGHJ4;IGLJ3 IGHA1;IGLC2 1964 4 0,2

22_IGHV3-11_IGHJ4 22 4,4 t1 CSF BCR 1 IGH;IGL IGHV3-11;IGLV1-51 IGHD6-19 IGHJ4;IGLJ3 IGHA1;IGLC2 1964 4 0,2

22_IGHV3-11_IGHJ4 22 4,4 t1 CSF BCR 1 IGH;IGL IGHV3-11;IGLV1-51 IGHD6-19 IGHJ4;IGLJ3 IGHA1;IGLC2 1964 4 0,2

22_IGHV3-11_IGHJ4 22 4,4 t2 CSF BCR 1 IGH;IGL IGHV3-11;IGLV1-51 IGHD6-19 IGHJ4;IGLJ3 IGHA1;IGLC2 333 3 0,9

22_IGHV3-11_IGHJ4 22 4,4 t2 CSF BCR 2 IGH;IGL IGHV3-11;IGLV1-51 IGHD6-19 IGHJ4;IGLJ3 IGHA1;IGLC2 333 3 0,9

24_IGHV1-24_IGHJ2 24 4,4 t1 CSF BCR 1 IGH;IGL IGHV1-24;IGLV4-69 IGHD3-22 IGHJ2;IGLJ3 IGHG1;IGLC2 1964 4 0,2

24_IGHV1-24_IGHJ2 24 4,4 t1 CSF BCR 2 IGH;IGL IGHV1-24;IGLV4-69 IGHD3-22 IGHJ2;IGLJ2 IGHG1;IGLC2 1964 4 0,2

24_IGHV1-24_IGHJ2 24 4,4 t1 CSF BCR 1 IGH;IGL IGHV1-24;IGLV4-69 IGHD3-22 IGHJ2;IGLJ2 IGHG1;IGLC2 1964 4 0,2

24_IGHV1-24_IGHJ2 24 4,4 t2 CSF BCR 1 IGH;IGL IGHV1-24;IGLV4-69 IGHD3-22 IGHJ2;IGLJ2 IGHG1;IGLC2 333 3 0,9

24_IGHV1-24_IGHJ2 24 4,4 t2 CSF BCR 2 IGH;IGL IGHV1-24;IGLV4-69 IGHD3-22 IGHJ2;IGLJ2 IGHG1;IGLC2 333 3 0,9

63_IGHV2-5_IGHJ5 63 3,9 t1 CSF BCR 1 IGH;IGK IGHV2-5;IGKV1-39 IGHD3-10 IGHJ5;IGKJ4 IGHG1;IGKC 1964 3 0,2

63_IGHV2-5_IGHJ5 63 3,9 t1 CSF BCR 1 IGH;IGK IGHV2-5;IGKV1-39 IGHD3-10 IGHJ5;IGKJ2 IGHG1;IGKC 1964 3 0,2

63_IGHV2-5_IGHJ5 63 3,9 t1 CSF BCR 1 IGH;IGK IGHV2-5;IGKV1-39 IGHD3-10 IGHJ5;IGKJ2 IGHG1;IGKC 1964 3 0,2

63_IGHV2-5_IGHJ5 63 3,9 t2 CSF BCR 1 IGH;IGK IGHV2-5;IGKV1-39 IGHD3-10 IGHJ5;IGKJ2 IGHG1;IGKC 333 2 0,6

63_IGHV2-5_IGHJ5 63 3,9 t2 CSF BCR 1 IGH;IGK IGHV2-5;IGKV1D-39 IGHD3-10 IGHJ5;IGKJ2 IGHG1;IGKC 333 2 0,6

141_IGHV3-21_IGHJ3 141 3,5 t1 CSF BCR 1 IGH;IGK IGHV3-21;IGKV1D-39 IGHD2-2 IGHJ3;IGKJ1 IGHG1;IGKC 1964 5 0,3

141_IGHV3-21_IGHJ3 141 3,5 t1 CSF BCR 2 IGH;IGK IGHV3-21;IGKV1D-39 IGHD2-2 IGHJ3;IGKJ1 IGHG1;IGKC 1964 5 0,3

141_IGHV3-21_IGHJ3 141 3,5 t1 CSF BCR 1 IGH;IGK IGHV3-21;IGKV1D-39 IGHD2-2 IGHJ3;IGKJ1 IGHG1;IGKC 1964 5 0,3

141_IGHV3-21_IGHJ3 141 3,5 t1 CSF BCR 1 IGH;IGK IGHV3-21;IGKV1D-39 IGHD2-2 IGHJ3;IGKJ1 IGHG1;IGKC 1964 5 0,3

141_IGHV3-21_IGHJ3 141 3,5 t2 CSF BCR 1 IGH;IGK IGHV3-21;IGKV1D-39 IGHD2-2 IGHJ3;IGKJ1 IGHG1;IGKC 333 3 0,9

141_IGHV3-21_IGHJ3 141 3,5 t2 CSF BCR 1 IGH;IGK IGHV3-21;IGKV1D-39 IGHD2-2 IGHJ3;IGKJ1 IGHG1;IGKC 333 3 0,9

141_IGHV3-21_IGHJ3 141 3,5 t2 CSF BCR 1 IGH;IGK IGHV3-21;IGKV1D-39 IGHD2-2 IGHJ3;IGKJ1 IGHG1;IGKC 333 3 0,9

102_IGHV3-23_IGHJ4 102 2,9 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD2-8 IGHJ4;IGKJ1 IGHG1;IGKC 1964 2 0,1

102_IGHV3-23_IGHJ4 102 2,9 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 1964 2 0,1

102_IGHV3-23_IGHJ4 102 2,9 t2 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD6-13 IGHJ4;IGKJ1 IGHG1;IGKC 333 1 0,3

108_IGHV1-8_IGHJ4 108 2,9 t1 CSF BCR 1 IGH;IGK IGHV1-8;IGKV3-15 IGHD3-10 IGHJ4;IGKJ1 IGHG1;IGKC 1964 2 0,1

108_IGHV1-8_IGHJ4 108 2,9 t1 CSF BCR 1 IGH;IGK IGHV1-8;IGKV3-15 IGHD3-10 IGHJ4;IGKJ1 IGHG1;IGKC 1964 2 0,1

108_IGHV1-8_IGHJ4 108 2,9 t2 CSF BCR 1 IGH;IGK IGHV1-8;IGKV3-15 IGHD3-10 IGHJ4;IGKJ1 IGHG1;IGKC 333 1 0,3

150_IGHV1-69D_IGHJ3 150 2,9 t1 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV3-20 IGHD6-19 IGHJ3;IGKJ3 IGHG1;IGKC 1964 2 0,1

150_IGHV1-69D_IGHJ3 150 2,9 t1 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV3-20 IGHD6-19 IGHJ3;IGKJ3 IGHG1;IGKC 1964 2 0,1

150_IGHV1-69D_IGHJ3 150 2,9 t2 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV3-20 IGHD6-19 IGHJ3;IGKJ3 IGHG1;IGKC 333 1 0,3

175_IGHV3-30_IGHJ4 175 2,9 t1 CSF BCR 2 IGH;IGK IGHV3-30;IGKV6-21 IGHD3-10 IGHJ4;IGKJ4 IGHG4;IGKC 1964 2 0,1

175_IGHV3-30_IGHJ4 175 2,9 t2 CSF BCR 1 IGH;IGK IGHV3-30;IGKV6-21 IGHD3-10 IGHJ4;IGKJ4 IGHG4;IGKC 333 1 0,3

188_IGHV1-69_IGHJ5 188 2,9 t1 CSF BCR 1 IGH;IGL IGHV1-69;IGLV2-11 IGHD6-6 IGHJ5;IGLJ2 IGHG1;IGLC2 1964 2 0,1

188_IGHV1-69_IGHJ5 188 2,9 t1 CSF BCR 1 IGH;IGL IGHV1-69;IGLV2-11 IGHD6-6 IGHJ5;IGLJ2 IGHG1;IGLC2 1964 2 0,1

188_IGHV1-69_IGHJ5 188 2,9 t2 CSF BCR 1 IGH;IGL IGHV1-69;IGLV2-11 IGHD6-6 IGHJ5;IGLJ2 IGHG1;IGLC2 333 1 0,3

228_IGHV3-21_IGHJ1 228 2,9 t1 CSF BCR 1 IGH;IGL IGHV3-21;IGLV6-57 IGHD6-13 IGHJ1;IGLJ2 IGHG1;IGLC2 1964 2 0,1

228_IGHV3-21_IGHJ1 228 2,9 t1 CSF BCR 1 IGH;IGL IGHV3-21;IGLV6-57 IGHD6-13 IGHJ1;IGLJ3 IGHG1;IGLC2 1964 2 0,1

228_IGHV3-21_IGHJ1 228 2,9 t2 CSF BCR 1 IGH;IGL IGHV3-21;IGLV6-57 IGHD6-13 IGHJ1;IGLJ3 IGHG1;IGLC2 333 1 0,3

233_IGHV3-74_IGHJ6 233 2,9 t1 CSF BCR 2 IGH;IGL IGHV3-74;IGLV3-25 IGHD2-2 IGHJ6;IGLJ3 IGHG1;IGLC2 1964 2 0,1

233_IGHV3-74_IGHJ6 233 2,9 t2 CSF BCR 1 IGH;IGL IGHV3-74;IGLV3-25 IGHD2-2 IGHJ6;IGLJ3 IGHG1;IGLC2 333 1 0,3

245_IGHV1-69D_IGHJ4 245 2,9 t1 CSF BCR 2 IGH;IGK IGHV1-69D;IGKV2-24 IGHD3-22 IGHJ4;IGKJ2 IGHA1;IGKC 1964 2 0,1

245_IGHV1-69D_IGHJ4 245 2,9 t2 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV2-24 IGHD3-22 IGHJ4;IGKJ2 IGHA1;IGKC 333 1 0,3

35_IGHV3-23_IGHJ4 35 2,9 t1 CSF BCR 2 IGH;IGK IGHV3-23;IGKV1-33 IGHD6-19 IGHJ4;IGKJ4 IGHG1;IGKC 1964 2 0,1

35_IGHV3-23_IGHJ4 35 2,9 t2 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-33 IGHD4-23 IGHJ4;IGKJ4 IGHG1;IGKC 333 1 0,3

38_IGHV3-73_IGHJ4 38 2,9 t1 CSF BCR 1 IGH;IGL IGHV3-73;IGLV1-47 IGHD2-15 IGHJ4;IGLJ3 IGHG1;IGLC2 1964 2 0,1

38_IGHV3-73_IGHJ4 38 2,9 t1 CSF BCR 1 IGH;IGL IGHV3-73;IGLV1-47 IGHD2-15 IGHJ4;IGLJ3 IGHG1;IGLC2 1964 2 0,1

38_IGHV3-73_IGHJ4 38 2,9 t2 CSF BCR 1 IGH;IGL IGHV3-73;IGLV1-47 IGHD2-15 IGHJ4;IGLJ3 IGHG1;IGLC2 333 1 0,3

53_IGHV4-39_IGHJ4 53 2,9 t1 CSF BCR 2 IGH;IGL IGHV4-39;IGLV3-10 IGHD6-19 IGHJ4;IGLJ2 IGHG3;IGLC2 1964 6 0,3

53_IGHV4-39_IGHJ4 53 2,9 t1 CSF BCR 1 IGH;IGL IGHV4-39;IGLV3-10 IGHD6-19 IGHJ4;IGLJ2 IGHG4;IGLC2 1964 6 0,3

53_IGHV4-39_IGHJ4 53 2,9 t1 CSF BCR 1 IGH;IGL IGHV4-39;IGLV3-10 IGHD6-19 IGHJ4;IGLJ2 IGHG1;IGLC2 1964 6 0,3

53_IGHV4-39_IGHJ4 53 2,9 t1 CSF BCR 1 IGH;IGL IGHV4-39;IGLV3-10 IGHD6-19 IGHJ4;IGLJ2 IGHG3;IGLC2 1964 6 0,3

53_IGHV4-39_IGHJ4 53 2,9 t1 CSF BCR 1 IGH;IGL IGHV4-39;IGLV3-10 IGHD6-19 IGHJ4;IGLJ2 IGHG4;IGLC2 1964 6 0,3

53_IGHV4-39_IGHJ4 53 2,9 t2 CSF BCR 1 IGH;IGL IGHV4-39;IGLV3-10 IGHD6-19 IGHJ4;IGLJ2 IGHG3;IGLC2 333 3 0,9

53_IGHV4-39_IGHJ4 53 2,9 t2 CSF BCR 1 IGH;IGL IGHV4-39;IGLV3-10 IGHD6-19 IGHJ4;IGLJ2 IGHG3;IGLC2 333 3 0,9



53_IGHV4-39_IGHJ4 53 2,9 t2 CSF BCR 1 IGH;IGL IGHV4-39;IGLV3-10 IGHD6-19 IGHJ4;IGLJ2 IGHG3;IGLC2 333 3 0,9

54_IGHV4-61_IGHJ4 54 2,9 t1 CSF BCR 1 IGH;IGK IGHV4-61;IGKV1D-17 IGHD5-18 IGHJ4;IGKJ1 IGHG1;IGKC 1964 2 0,1

54_IGHV4-61_IGHJ4 54 2,9 t1 CSF BCR 1 IGH;IGK IGHV4-61;IGKV1D-17 IGHD5-18 IGHJ4;IGKJ2 IGHG1;IGKC 1964 2 0,1

54_IGHV4-61_IGHJ4 54 2,9 t2 CSF BCR 1 IGH;IGK IGHV4-61;IGKV1D-17 IGHD5-18 IGHJ4;IGKJ1 IGHG1;IGKC 333 1 0,3

74_IGHV3-15_IGHJ3 74 2,9 t1 CSF BCR 2 IGH;IGK IGHV3-15;IGKV4-1 IGHD5-12 IGHJ3;IGKJ2 IGHG1;IGKC 1964 2 0,1

74_IGHV3-15_IGHJ3 74 2,9 t2 CSF BCR 1 IGH;IGK IGHV3-15;IGKV4-1 IGHD1-26 IGHJ3;IGKJ2 IGHG1;IGKC 333 1 0,3

80_IGHV1-2_IGHJ3 80 2,9 t1 CSF BCR 1 IGH;IGK IGHV1-2;IGKV1D-39 IGHD1-20 IGHJ3;IGKJ2 IGHA1;IGKC 1964 2 0,1

80_IGHV1-2_IGHJ3 80 2,9 t1 CSF BCR 1 IGH;IGK IGHV1-2;IGKV1D-39 IGHD1-20 IGHJ3;IGKJ2 IGHG1;IGKC 1964 2 0,1

80_IGHV1-2_IGHJ3 80 2,9 t2 CSF BCR 1 IGH;IGK IGHV1-2;IGKV1D-39 IGHD1-20 IGHJ3;IGKJ2 IGHA1;IGKC 333 1 0,3

20_IGHV4-30-2_IGHJ5 20 2,4 t1 CSF BCR 5 IGH;IGK IGHV4-30-2;IGKV3-11 IGHD3-9 IGHJ5;IGKJ2 IGHG1;IGKC 1964 5 0,3

20_IGHV4-30-2_IGHJ5 20 2,4 t2 CSF BCR 2 IGH;IGK IGHV4-30-2;IGKV3-11 IGHD3-9 IGHJ5;IGKJ2 IGHG1;IGKC 333 2 0,6

94_IGHV3-23_IGHJ4 94 2,4 t1 CSF BCR 3 IGH;IGK IGHV3-23;IGKV1-5 IGHD1-16 IGHJ4;IGKJ1 IGHG1;IGKC 1964 5 0,3

94_IGHV3-23_IGHJ4 94 2,4 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD1-26 IGHJ4;IGKJ1 IGHG1;IGKC 1964 5 0,3

94_IGHV3-23_IGHJ4 94 2,4 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD1-26 IGHJ4;IGKJ1 IGKC;None 1964 5 0,3

94_IGHV3-23_IGHJ4 94 2,4 t2 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD3-16 IGHJ4;IGKJ1 IGHG1;IGKC 333 2 0,6

94_IGHV3-23_IGHJ4 94 2,4 t2 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-5 IGHD1-26 IGHJ4;IGKJ1 IGHG1;IGKC 333 2 0,6

119_IGHV3-21_IGHJ4 119 2,0 t1 CSF BCR 2 IGH;IGK IGHV3-21;IGKV1D-17 IGHD3-22 IGHJ4;IGKJ3 IGHG4;IGKC 1964 3 0,2

119_IGHV3-21_IGHJ4 119 2,0 t1 CSF BCR 1 IGH;IGK IGHV3-21;IGKV1D-17 IGHD3-22 IGHJ4;IGKJ3 IGHG1;IGKC 1964 3 0,2

119_IGHV3-21_IGHJ4 119 2,0 t2 CSF BCR 1 IGH;IGK IGHV3-21;IGKV1D-17 IGHD3-22 IGHJ4;IGKJ3 IGHG4;IGKC 333 1 0,3

120_IGHV5-51_IGHJ4 120 2,0 t1 CSF BCR 1 IGH;IGL IGHV5-51;IGLV3-25 IGHD6-13 IGHJ4;IGLJ2 IGHG1;IGLC2 1964 3 0,2

120_IGHV5-51_IGHJ4 120 2,0 t1 CSF BCR 1 IGH;IGL IGHV5-51;IGLV3-25 IGHD6-13 IGHJ4;IGLJ2 IGHA1;IGLC2 1964 3 0,2

120_IGHV5-51_IGHJ4 120 2,0 t1 CSF BCR 1 IGH;IGL IGHV5-51;IGLV3-25 IGHD6-13 IGHJ4;IGLJ2 IGHG1;IGLC2 1964 3 0,2

120_IGHV5-51_IGHJ4 120 2,0 t2 CSF BCR 1 IGH;IGL IGHV5-51;IGLV3-25 IGHD6-13 IGHJ4;IGLJ2 IGHG1;IGLC2 333 1 0,3

164_IGHV3-74_IGHJ4 164 2,0 t1 CSF BCR 2 IGH;IGK IGHV3-74;IGKV2-30 IGHD3-10 IGHJ4;IGKJ4 IGHA1;IGKC 1964 3 0,2

164_IGHV3-74_IGHJ4 164 2,0 t1 CSF BCR 1 IGH;IGK IGHV3-74;IGKV2-30 IGHD5-12 IGHJ4;IGKJ4 IGHG1;IGKC 1964 3 0,2

164_IGHV3-74_IGHJ4 164 2,0 t2 CSF BCR 1 IGH;IGK IGHV3-74;IGKV2-30 IGHD3-10 IGHJ4;IGKJ4 IGHG1;IGKC 333 1 0,3

167_IGHV1-69_IGHJ4 167 2,0 t1 CSF BCR 2 IGH;IGK IGHV1-69;IGKV2-30 IGHD1-26 IGHJ4;IGKJ1 IGHG1;IGKC 1964 3 0,2

167_IGHV1-69_IGHJ4 167 2,0 t1 CSF BCR 1 IGH;IGK IGHV1-69;IGKV2-30 IGHD1-26 IGHJ4;IGKJ1 IGHG1;IGKC 1964 3 0,2

167_IGHV1-69_IGHJ4 167 2,0 t2 CSF BCR 1 IGH;IGK IGHV1-69;IGKV2-30 IGHD1-26 IGHJ4;IGKJ1 IGHG1;IGKC 333 1 0,3

60_IGHV4-59_IGHJ3 60 2,0 t1 CSF BCR 1 IGH;IGK IGHV4-59;IGKV2D-28 IGHD5-18 IGHJ3;IGKJ1 IGHG1;IGKC 1964 3 0,2

60_IGHV4-59_IGHJ3 60 2,0 t1 CSF BCR 2 IGH;IGK IGHV4-59;IGKV2-28 IGHD5-18 IGHJ3;IGKJ1 IGHG1;IGKC 1964 3 0,2

60_IGHV4-59_IGHJ3 60 2,0 t2 CSF BCR 1 IGH;IGK IGHV4-59;IGKV2-28 IGHD1-26 IGHJ3;IGKJ1 IGHG1;IGKC 333 1 0,3

61_IGHV1-24_IGHJ4 61 2,0 t1 CSF BCR 2 IGH;IGK IGHV1-24;IGKV2-30 IGHD3-9 IGHJ4;IGKJ4 IGHG1;IGKC 1964 3 0,2

61_IGHV1-24_IGHJ4 61 2,0 t1 CSF BCR 1 IGH;IGK IGHV1-24;IGKV2-30 IGHD3-9 IGHJ4;IGKJ4 IGHG1;IGKC 1964 3 0,2

61_IGHV1-24_IGHJ4 61 2,0 t2 CSF BCR 1 IGH;IGK IGHV1-24;IGKV2-30 IGHD3-9 IGHJ4;IGKJ4 IGHG1;IGKC 333 1 0,3

97_IGHV3-48_IGHJ4 97 2,0 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ5 IGHG1;IGKC 1964 3 0,2

97_IGHV3-48_IGHJ4 97 2,0 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD2-15 IGHJ4;IGKJ5 IGHG1;IGKC 1964 3 0,2

97_IGHV3-48_IGHJ4 97 2,0 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV1-9 IGHD3-10 IGHJ4;IGKJ2 IGHG1;IGKC 1964 3 0,2

97_IGHV3-48_IGHJ4 97 2,0 t2 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ5 IGHG1;IGKC 333 1 0,3

107_IGHV4-61_IGHJ4 107 1,5 t1 CSF BCR 1 IGH;IGK IGHV4-61;IGKV3-15 IGHD5-24 IGHJ4;IGKJ2 IGHG1;IGKC 1964 4 0,2

107_IGHV4-61_IGHJ4 107 1,5 t1 CSF BCR 2 IGH;IGK IGHV4-61;IGKV3-15 IGHD5-24 IGHJ4;IGKJ2 IGHG1;IGKC 1964 4 0,2

107_IGHV4-61_IGHJ4 107 1,5 t1 CSF BCR 1 IGH;IGK IGHV4-61;IGKV3-15 IGHD5-24 IGHJ4;IGKJ2 IGKC;None 1964 4 0,2

107_IGHV4-61_IGHJ4 107 1,5 t2 CSF BCR 1 IGH;IGK IGHV4-61;IGKV3D-15 IGHD5-24 IGHJ4;IGKJ2 IGHG1;IGKC 333 1 0,3

123_IGHV3-33_IGHJ5 123 1,5 t1 CSF BCR 4 IGH;IGL IGHV3-33;IGLV1-40 IGHD4-23 IGHJ5;IGLJ3 IGHA1;IGLC2 1964 4 0,2

123_IGHV3-33_IGHJ5 123 1,5 t2 CSF BCR 1 IGH;IGL IGHV3-33;IGLV1-40 IGHD4-23 IGHJ5;IGLJ3 IGHA1;IGLC2 333 1 0,3

126_IGHV3-30_IGHJ4 126 1,5 t1 CSF BCR 1 IGH;IGK IGHV3-30;IGKV1-9 IGHD3-10 IGHJ4;IGKJ3 IGHM;IGKC 1964 4 0,2

126_IGHV3-30_IGHJ4 126 1,5 t1 CSF BCR 1 IGH;IGK IGHV3-30;IGKV1-9 IGHD3-10 IGHJ4;IGKJ3 IGHG1;IGKC 1964 4 0,2

126_IGHV3-30_IGHJ4 126 1,5 t1 CSF BCR 2 IGH;IGK IGHV3-30;IGKV1-9 IGHD3-10 IGHJ4;IGKJ3 IGHG1;IGKC 1964 4 0,2

126_IGHV3-30_IGHJ4 126 1,5 t2 CSF BCR 1 IGH;IGK IGHV3-30;IGKV1-9 IGHD3-10 IGHJ4;IGKJ3 IGHG1;IGKC 333 1 0,3

217_IGHV1-2_IGHJ6 217 1,5 t1 CSF BCR 1 IGH;IGK IGHV1-2;IGKV1D-39 IGHD3-10 IGHJ6;IGKJ1 IGHM;IGKC 1964 4 0,2

217_IGHV1-2_IGHJ6 217 1,5 t1 CSF BCR 1 IGH;IGK IGHV1-2;IGKV1D-39 IGHD3-10 IGHJ6;IGKJ1 IGHM;IGKC 1964 4 0,2

217_IGHV1-2_IGHJ6 217 1,5 t1 CSF BCR 1 IGH;IGK IGHV1-2;IGKV1D-39 IGHD3-10 IGHJ6;IGKJ1 IGHG1;IGKC 1964 4 0,2

217_IGHV1-2_IGHJ6 217 1,5 t1 CSF BCR 1 IGH;IGK IGHV1-2;IGKV1D-39 IGHD3-10 IGHJ6;IGKJ1 IGHM;IGKC 1964 4 0,2

217_IGHV1-2_IGHJ6 217 1,5 t2 CSF BCR 1 IGH;IGK IGHV1-2;IGKV1D-39 IGHD3-10 IGHJ6;IGKJ1 IGHG3;IGKC 333 1 0,3

125_IGHV4-34_IGHJ4 125 1,2 t1 CSF BCR 1 IGH;IGK IGHV4-34;IGKV4-1 IGHD3-10 IGHJ4;IGKJ5 IGHA1;IGKC 1964 5 0,3

125_IGHV4-34_IGHJ4 125 1,2 t1 CSF BCR 1 IGH;IGK IGHV4-34;IGKV4-1 IGHD3-10 IGHJ4;IGKJ5 IGHG1;IGKC 1964 5 0,3

125_IGHV4-34_IGHJ4 125 1,2 t1 CSF BCR 1 IGH;IGK IGHV4-34;IGKV4-1 IGHD3-10 IGHJ4;IGKJ5 IGHG1;IGKC 1964 5 0,3

125_IGHV4-34_IGHJ4 125 1,2 t1 CSF BCR 1 IGH;IGK IGHV4-34;IGKV4-1 IGHD3-10 IGHJ4;IGKJ5 IGHG1;IGKC 1964 5 0,3

125_IGHV4-34_IGHJ4 125 1,2 t1 CSF BCR 1 IGH;IGK IGHV4-34;IGKV4-1 IGHD3-10 IGHJ4;IGKJ5 IGHG1;IGKC 1964 5 0,3

125_IGHV4-34_IGHJ4 125 1,2 t2 CSF BCR 1 IGH;IGK IGHV4-34;IGKV4-1 IGHD3-10 IGHJ4;IGKJ5 IGHG1;IGKC 333 1 0,3



156_IGHV1-46_IGHJ4 156 1,2 t1 CSF BCR 1 IGH;IGK IGHV1-46;IGKV2-28 IGHD1-26 IGHJ4;IGKJ1 IGHG1;IGKC 1964 5 0,3

156_IGHV1-46_IGHJ4 156 1,2 t1 CSF BCR 2 IGH;IGK IGHV1-46;IGKV2-28 IGHD1-26 IGHJ4;IGKJ1 IGHG1;IGKC 1964 5 0,3

156_IGHV1-46_IGHJ4 156 1,2 t1 CSF BCR 1 IGH;IGK IGHV1-46;IGKV2-28 IGHD1-26 IGHJ4;IGKJ1 IGHG1;IGKC 1964 5 0,3

156_IGHV1-46_IGHJ4 156 1,2 t1 CSF BCR 1 IGH;IGK IGHV1-46;IGKV2D-28 IGHD1-26 IGHJ4;IGKJ1 IGHG1;IGKC 1964 5 0,3

156_IGHV1-46_IGHJ4 156 1,2 t2 CSF BCR 1 IGH;IGK IGHV1-46;IGKV2-28 IGHD1-26 IGHJ4;IGKJ1 IGHG1;IGKC 333 1 0,3

67_IGHV1-69D_IGHJ3 67 1,2 t1 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV1-39 IGHD2-15 IGHJ3;IGKJ4 IGHG1;IGKC 1964 5 0,3

67_IGHV1-69D_IGHJ3 67 1,2 t1 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV1-39 IGHD2-15 IGHJ3;IGKJ4 IGHG1;IGKC 1964 5 0,3

67_IGHV1-69D_IGHJ3 67 1,2 t1 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV1-39 IGHD3-22 IGHJ3;IGKJ4 IGHG1;IGKC 1964 5 0,3

67_IGHV1-69D_IGHJ3 67 1,2 t1 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV1-39 IGHD2-15 IGHJ3;IGKJ4 IGHG1;IGKC 1964 5 0,3

67_IGHV1-69D_IGHJ3 67 1,2 t1 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV1-39 IGHD3-22 IGHJ3;IGKJ4 IGHG1;IGKC 1964 5 0,3

67_IGHV1-69D_IGHJ3 67 1,2 t2 CSF BCR 1 IGH;IGK IGHV1-69D;IGKV1-39 IGHD3-22 IGHJ3;IGKJ4 IGHA1;IGKC 333 1 0,3

84_IGHV1-2_IGHJ4 84 1,2 t1 CSF BCR 2 IGH;IGL IGHV1-2;IGLV3-25 IGHD6-13 IGHJ4;IGLJ1 IGHM;IGLC1 1964 5 0,3

84_IGHV1-2_IGHJ4 84 1,2 t1 CSF BCR 1 IGH;IGL IGHV1-2;IGLV3-25 IGHD6-13 IGHJ4;IGLJ1 IGHM;IGLC1 1964 5 0,3

84_IGHV1-2_IGHJ4 84 1,2 t1 CSF BCR 1 IGH;IGL IGHV1-2;IGLV3-25 IGHD3-9 IGHJ4;IGLJ1 IGHG1;IGLC1 1964 5 0,3

84_IGHV1-2_IGHJ4 84 1,2 t1 CSF BCR 1 IGH;IGL IGHV1-2;IGLV3-25 IGHD3-9 IGHJ4;IGLJ1 IGHM;IGLC1 1964 5 0,3

84_IGHV1-2_IGHJ4 84 1,2 t2 CSF BCR 1 IGH;IGL IGHV1-2;IGLV3-25 IGHD3-9 IGHJ4;IGLJ1 IGHG1;IGLC1 333 1 0,3

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD2-8 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD2-21 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 3 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD2-8 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD2-15 IGHJ4;IGKJ2 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD2-8 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD1-26 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD4-11 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 2 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-22 IGHJ4;IGKJ4 IGHG2;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD4-11 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 17 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG2;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 3 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 3 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD2-8 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 None;None IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 3 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG2;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 5 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG2;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 2 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 3 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD2-8 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD2-21 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG2;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-22 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG2;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 2 IGH;IGK IGHV3-48;IGKV2-24 IGHD2-8 IGHJ4;IGKJ4 IGHG1;IGKC 1964 83 4,2



2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 3 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t1 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 1964 83 4,2

2_IGHV3-48_IGHJ4 2 1,1 t2 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHG1;IGKC 333 15 4,5

2_IGHV3-48_IGHJ4 2 1,1 t2 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD6-13 IGHJ4;IGKJ4 IGHG2;IGKC 333 15 4,5

2_IGHV3-48_IGHJ4 2 1,1 t2 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-10 IGHJ4;IGKJ4 IGHG1;IGKC 333 15 4,5

2_IGHV3-48_IGHJ4 2 1,1 t2 CSF BCR 2 IGH;IGK IGHV3-48;IGKV2-24 IGHD2-8 IGHJ4;IGKJ4 IGHG1;IGKC 333 15 4,5

2_IGHV3-48_IGHJ4 2 1,1 t2 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG2;IGKC 333 15 4,5

2_IGHV3-48_IGHJ4 2 1,1 t2 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD2-8 IGHJ4;IGKJ4 IGHG1;IGKC 333 15 4,5

2_IGHV3-48_IGHJ4 2 1,1 t2 CSF BCR 5 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG2;IGKC 333 15 4,5

2_IGHV3-48_IGHJ4 2 1,1 t2 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG2;IGKC 333 15 4,5

2_IGHV3-48_IGHJ4 2 1,1 t2 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHA1;IGKC 333 15 4,5

2_IGHV3-48_IGHJ4 2 1,1 t2 CSF BCR 1 IGH;IGK IGHV3-48;IGKV2-24 IGHD3-3 IGHJ4;IGKJ4 IGHG2;IGKC 333 15 4,5

131_IGHV3-23_IGHJ6 131 1,0 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV2-30 IGHD2-21 IGHJ6;IGKJ1 IGHG1;IGKC 1964 6 0,3

131_IGHV3-23_IGHJ6 131 1,0 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV2-30 IGHD2-21 IGHJ6;IGKJ1 IGHG1;IGKC 1964 6 0,3

131_IGHV3-23_IGHJ6 131 1,0 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV2-30 IGHD2-21 IGHJ6;IGKJ1 IGHG1;IGKC 1964 6 0,3

131_IGHV3-23_IGHJ6 131 1,0 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV2-30 IGHD2-21 IGHJ6;IGKJ1 IGHG1;IGKC 1964 6 0,3

131_IGHV3-23_IGHJ6 131 1,0 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV2-30 IGHD2-21 IGHJ6;IGKJ1 IGHG1;IGKC 1964 6 0,3

131_IGHV3-23_IGHJ6 131 1,0 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV2-30 IGHD2-21 IGHJ6;IGKJ1 IGHG1;IGKC 1964 6 0,3

131_IGHV3-23_IGHJ6 131 1,0 t2 CSF BCR 1 IGH;IGK IGHV3-23;IGKV2-30 IGHD2-21 IGHJ6;IGKJ1 IGHG1;IGKC 333 1 0,3

181_IGHV3-23_IGHJ4 181 1,0 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-33 IGHD6-13 IGHJ4;IGKJ4 IGHG1;IGKC 1964 6 0,3

181_IGHV3-23_IGHJ4 181 1,0 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1D-33 IGHD6-13 IGHJ4;IGKJ4 IGHG1;IGKC 1964 6 0,3

181_IGHV3-23_IGHJ4 181 1,0 t1 CSF BCR 2 IGH;IGK IGHV3-23;IGKV1-33 IGHD6-13 IGHJ4;IGKJ4 IGHG1;IGKC 1964 6 0,3

181_IGHV3-23_IGHJ4 181 1,0 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-33 IGHD6-13 IGHJ4;IGKJ4 IGHG1;IGKC 1964 6 0,3

181_IGHV3-23_IGHJ4 181 1,0 t1 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1-33 IGHD6-13 IGHJ4;IGKJ4 IGHG1;IGKC 1964 6 0,3

181_IGHV3-23_IGHJ4 181 1,0 t2 CSF BCR 1 IGH;IGK IGHV3-23;IGKV1D-33 IGHD6-13 IGHJ4;IGKJ4 IGHG1;IGKC 333 1 0,3

232_IGHV3-73_IGHJ5 232 1,0 t1 CSF BCR 1 IGH;IGK IGHV3-73;IGKV2-28 IGHD6-13 IGHJ5;IGKJ4 IGHG1;IGKC 1964 6 0,3

232_IGHV3-73_IGHJ5 232 1,0 t1 CSF BCR 2 IGH;IGK IGHV3-73;IGKV2-28 IGHD6-13 IGHJ5;IGKJ4 IGHG1;IGKC 1964 6 0,3

232_IGHV3-73_IGHJ5 232 1,0 t1 CSF BCR 2 IGH;IGK IGHV3-73;IGKV2-28 IGHD6-13 IGHJ5;IGKJ4 IGHG1;IGKC 1964 6 0,3

232_IGHV3-73_IGHJ5 232 1,0 t1 CSF BCR 1 IGH;IGK IGHV3-73;IGKV2-28 IGHD6-13 IGHJ5;IGKJ4 IGHG1;IGKC 1964 6 0,3

232_IGHV3-73_IGHJ5 232 1,0 t2 CSF BCR 1 IGH;IGK IGHV3-73;IGKV2-28 IGHD6-13 IGHJ5;IGKJ4 IGHG1;IGKC 333 1 0,3



clone CDR3 amino acid sequence CDR3 nucleotid sequence
168_IGHV1-18_IGHJ4 IGH:CASVDKEKVPLYAYYCDSW;IGK:CQQYGSSQYTF IGH:TGTGCGAGCGTGGATAAAGAAAAGGTTCCCCTCTATGCCTATTACTGTGACTCCTGG;IGK:TGTCAGCAGTATGGTAGCTCACAGTACACTTTT

168_IGHV1-18_IGHJ4 IGH:CATVDKEKVPLYAYYCDSW;IGK:CQQYGTSQYTF IGH:TGTGCGACCGTGGATAAAGAAAAGGTTCCCCTCTATGCCTATTACTGTGACTCCTGG;IGK:TGTCAGCAGTATGGTACCTCACAGTACACTTTT

168_IGHV1-18_IGHJ4 IGH:CASVDKEKVPLYAYYCDSW;IGK:CQQYGSSQYTF IGH:TGTGCGAGCGTGGATAAAGAAAAGGTTCCCCTCTATGCCTATTACTGTGACTCCTGG;IGK:TGTCAGCAGTATGGTAGCTCACAGTACACTTTT

191_IGHV1-2_IGHJ2 IGH:CAKTGLRPQDWYFDLW;IGK:CQQYGNSPRTF IGH:TGTGCGAAGACGGGGCTCCGGCCTCAAGATTGGTACTTCGATCTTTGG;IGK:TGTCAGCAGTATGGTAACTCTCCTCGGACGTTC

191_IGHV1-2_IGHJ2 IGH:CAKTGIRPQDWYFDLW;IGK:CQQYGNSPRTF IGH:TGCGCGAAGACGGGGATCCGGCCTCAAGACTGGTACTTCGATCTTTGG;IGK:TGTCAGCAGTATGGTAACTCTCCTCGGACGTTC

191_IGHV1-2_IGHJ2 IGH:CAKTGIRPQDWYFDLW;IGK:CQQYGNSPRTF IGH:TGTGCGAAGACGGGGATCCGGCCTCAAGACTGGTACTTCGATCTTTGG;IGK:TGTCAGCAGTATGGTAACTCTCCTCGGACGTTC

28_IGHV3-43_IGHJ3 IGH:CARKDREYYLLALDVW;IGK:CQQYYSNPLTF IGH:TGTGCAAGGAAGGACCGAGAATACTACTTACTTGCTCTTGATGTCTGG;IGK:TGTCAGCAATATTATAGTAATCCTCTCACTTTC

28_IGHV3-43_IGHJ3 IGH:CARKDREYYLLALDVW;IGK:CQQYYSNPLTF IGH:TGTGCAAGGAAGGACCGAGAATACTACTTACTTGCTCTTGATGTCTGG;IGK:TGTCAGCAATATTATAGTAATCCTCTCACTTTC

4_IGHV4-59_IGHJ4 IGH:CARGLWYVPDHW;IGK:CMQALQTPFTF IGH:TGTGCGAGAGGACTGTGGTACGTCCCTGACCACTGG;IGK:TGCATGCAAGCTCTACAAACTCCTTTCACTTTC

4_IGHV4-59_IGHJ4 IGH:CARGLWYVPDHW;IGK:CMQALQTPFTF IGH:TGTGCGAGAGGACTGTGGTACGTCCCTGACCACTGG;IGK:TGCATGCAAGCTCTACAAACTCCTTTCACTTTC

4_IGHV4-59_IGHJ4 IGH:CARGLWYVPDHW;IGK:CMQALQTPFTF IGH:TGTGCGAGAGGACTGTGGTACGTCCCTGACCACTGG;IGK:TGCATGCAAGCTCTACAAACTCCTTTCACTTTT

46_IGHV1-69D_IGHJ6 IGH:CVRVAQGSSLRGAMDVW;IGK:CQQYHDYSYTF IGH:TGTGTGAGAGTCGCCCAGGGCAGCTCCCTTCGAGGCGCTATGGACGTCTGG;IGK:TGCCAACAGTATCACGATTATTCCTACACTTTT

46_IGHV1-69D_IGHJ6 IGH:CVRVALGSSLRGAMDVW;IGK:CQQYNDYSYTF IGH:TGTGTGAGAGTCGCCCTGGGCAGCTCCCTTCGTGGCGCTATGGACGTCTGG;IGK:TGCCAACAGTATAACGATTATTCCTACACTTTT

46_IGHV1-69D_IGHJ6 IGH:CVRVAQGSSLRGAMDVW;IGK:CQQYYDYYYTF IGH:TGTGTGAGAGTCGCCCAGGGCAGCTCCCTTCGAGGCGCTATGGACGTCTGG;IGK:TGCCAACAGTATTACGATTATTACTACACTTTT

51_IGHV1-2_IGHJ5 IGH:CARDLGSIWFGERVWVFDPW;IGK:CQQYNDWPPTF IGH:TGTGCGAGAGATCTAGGATCAATATGGTTCGGGGAGAGAGTGTGGGTCTTTGACCCCTGG;IGK:TGTCAGCAGTATAATGACTGGCCTCCGACGTTC

51_IGHV1-2_IGHJ5 IGH:CARDLGLIWFGERVWVFDPW;IGK:CQQYNDWPPTF IGH:TGTGCGAGAGATCTAGGATTAATTTGGTTCGGGGAGAGAGTGTGGGTCTTCGACCCCTGG;IGK:TGTCAGCAGTATAATGACTGGCCTCCGACGTTC

51_IGHV1-2_IGHJ5 IGH:CARDLGSIWFGERVWVFDPW;IGK:CQQYNDWPPTF IGH:TGTGCGAGAGATCTAGGATCAATATGGTTCGGGGAGAGAGTGTGGGTCTTTGACCCCTGG;IGK:TGTCAGCAGTATAATGACTGGCCTCCGACGTTC

14_IGHV4-39_IGHJ4 IGH:CVTQVLCTGDSCRAHW;IGK:CQQYYNTPALTF IGH:TGTGTTACACAAGTCCTTTGTACTGGTGATAGTTGCCGTGCCCACTGG;IGK:TGTCAGCAATATTATAATACTCCTGCGCTCACTTTC

14_IGHV4-39_IGHJ4 IGH:CVTQVLCTGDSCRAHW;IGK:CQQYYNTPALTF IGH:TGTGTTACACAAGTCCTTTGTACTGGTGATAGTTGCCGTGCCCACTGG;IGK:TGTCAGCAATATTATAATACTCCTGCGCTCACTTTC

14_IGHV4-39_IGHJ4 IGH:CVTQVLCTGDSCRAHW;IGK:CQQYYNTPALTF IGH:TGTGTTACACAGGTCCTTTGTACTGGTGATAGTTGCCGTGCCCACTGG;IGK:TGTCAGCAATATTACAATACTCCTGCGCTCACTTTC

6_IGHV1-18_IGHJ6 IGH:CAREGNKITSGDYYGMDVW;IGL:CSSYAGTNIMVF IGH:TGTGCGCGAGAAGGGAATAAGATTACCTCGGGAGATTACTACGGTATGGACGTCTGG;IGL:TGCAGCTCATATGCAGGCACCAACATCATGGTATTC

6_IGHV1-18_IGHJ6 IGH:CAREGNKIPSGDYYGMDVW;IGL:CSSYAGTNLMVF IGH:TGTGCGAGAGAGGGGAATAAGATTCCCTCGGGAGATTACTACGGTATGGACGTCTGG;IGL:TGCAGCTCATATGCGGGCACCAACCTCATGGTATTC

6_IGHV1-18_IGHJ6 IGH:CAREGNKIPSGDYYGMDVW;IGL:CSSYAGTNLMVF IGH:TGTGCGAGAGAGGGGAACAAGATTCCCTCGGGAGATTACTACGGTATGGACGTCTGG;IGL:TGCAGCTCATATGCGGGCACCAACCTCATGGTATTC

8_IGHV5-51_IGHJ4 IGH:CAILLFGEGHYL;IGL:CQSADSDTSYYVF IGH:TGTGCGATCCTTTTATTCGGCGAGGGGCACTACTTG;IGL:TGTCAATCAGCAGACAGCGATACTAGTTATTATGTCTTC

8_IGHV5-51_IGHJ4 IGH:CAILLFGEGHYL;IGL:CQSADSDTSYYVF IGH:TGTGCGATCCTTTTATTCGGGGAGGGGCACTACTTG;IGL:TGTCAATCAGCAGACAGCGATACTAGTTATTATGTCTTC

8_IGHV5-51_IGHJ4 IGH:CAILLFGEGHYL;IGL:CQSADSDTSYYVF IGH:TGTGCGATCCTTTTATTCGGGGAGGGGCACTACTTG;IGL:TGTCAATCAGCAGACAGCGATACTAGTTATTATGTCTTC

109_IGHV2-5_IGHJ3 IGH:CAHNYYNSHEGAFDIW;IGL:CCSYAGYSGFVF IGH:TGTGCACACAACTACTATAATAGTCATGAGGGTGCTTTTGATATCTGG;IGL:TGCTGCTCATATGCAGGTTATAGCGGGTTTGTCTTC

109_IGHV2-5_IGHJ3 IGH:CAHNYYNSHEGAFDIW;IGL:CCSYAGYSGFVF IGH:TGTGCACACAACTACTATAATAGTCATGAAGGTGCTTTTGATATCTGG;IGL:TGCTGCTCATATGCAGGTTATAGCGGATTTGTCTTC

11_IGHV1-69D_IGHJ5 IGH:CTRAVAGNQGWFDPW;IGK:CQQSYSTPYTF IGH:TGTACAAGAGCAGTGGCTGGTAACCAGGGGTGGTTCGACCCCTGG;IGK:TGTCAACAGAGTTACAGTACCCCGTACACTTTT

11_IGHV1-69D_IGHJ5 IGH:CTRAVAGNQGWFDPW;IGK:CQQSYSTPYTF IGH:TGTACAAGAGCAGTGGCTGGTAACCAGGGGTGGTTCGACCCCTGG;IGK:TGTCAACAGAGTTACAGTACCCCGTACACTTTT

112_IGHV1-69D_IGHJ4 IGH:CARHVGRVENLGYFDSW;IGK:CQQYNYWPGTF IGH:TGTGCGAGACATGTGGGACGTGTTGAGAACCTAGGCTACTTCGACTCCTGG;IGK:TGTCAGCAGTATAATTACTGGCCCGGGACTTTC

112_IGHV1-69D_IGHJ4 IGH:CARHVGRVENLGYFDHW;IGK:CQQYNHWPATF IGH:TGTGCGAGACATGTGGGACGTGTTGAGAATTTAGGGTACTTCGACCACTGG;IGK:TGTCAGCAGTATAATCACTGGCCCGCGACTTTC

116_IGHV3-53_IGHJ3 IGH:CARDPLFTDSGSYLRGRDAFDIW;IGK:CQQRSDWPPGYTF IGH:TGTGCGAGAGATCCCCTCTTTACCGATTCGGGGAGTTATTTACGGGGGAGGGATGCTTTTGATATCTGG;IGK:TGTCAGCAGCGTAGCGACTGGCCTCCGGGGTACACTTTT

116_IGHV3-53_IGHJ3 IGH:CARDTLFTDSGSYLRGRDAFDIW;IGK:CQQRSDWPPGYTF IGH:TGTGCGAGAGATACCCTCTTTACGGATTCGGGGAGTTATTTACGGGGGAGGGATGCTTTTGATATCTGG;IGK:TGTCAGCAGCGTAGCGACTGGCCTCCGGGGTACACTTTT

117_IGHV4-61_IGHJ4 IGH:CARCNSGWYRFGYW;IGL:CCSYAGSSTLVF IGH:TGTGCGAGATGTAACAGTGGCTGGTACCGGTTTGGCTACTGG;IGL:TGCTGCTCATATGCAGGTAGTAGTACTTTGGTATTC

117_IGHV4-61_IGHJ4 IGH:CARCNSGWYRFGYW;IGL:CCSYVGSHSLLF IGH:TGTGCGAGATGTAACAGTGGCTGGTACCGGTTTGGCTACTGG;IGL:TGCTGCTCATATGTAGGTAGTCATTCTTTGTTATTC

118_IGHV4-61_IGHJ4 IGH:CARVGDPWGYRFEYFDQW;IGL:CASGENSMTVLF IGH:TGTGCGAGAGTCGGGGATCCCTGGGGCTATCGTTTTGAATATTTTGACCAGTGG;IGL:TGCGCATCCGGGGAAAACAGTATGACTGTACTTTTC

118_IGHV4-61_IGHJ4 IGH:CARVGDPWGYRFEYFDQW;IGL:CASGENSMTVLF IGH:TGTGCGAGAGTCGGGGATCCCTGGGGGTATCGTTTTGAATATTTTGACCAGTGG;IGL:TGCGCATCCGGGGAAAACAGTATGACTGTACTTTTC

135_IGHV4-61_IGHJ6 IGH:CARQRKYYNGMDVW;IGK:CMQALQTPHTF IGH:TGTGCGAGACAGCGAAAGTATTACAACGGTATGGACGTCTGG;IGK:TGCATGCAAGCTCTACAAACACCTCACACTTTT

135_IGHV4-61_IGHJ6 IGH:CARQRKYYNGMDVW;IGK:CMQALQTPHTF IGH:TGTGCGAGACAGCGAAAATACTACAACGGAATGGACGTCTGG;IGK:TGCATGCAAGCTCTACAAACTCCTCACACTTTT

136_IGHV3-21_IGHJ4 IGH:CARVAPLSIAAAGTW;IGK:CQQLISYPLTF IGH:TGTGCGAGAGTGGCCCCTCTTTCTATAGCAGCAGCTGGGACTTGG;IGK:TGTCAACAGCTTATTAGTTACCCCCTCACTTTC

136_IGHV3-21_IGHJ4 IGH:CARVAPLSIAAAGSW;IGK:CQQLISYPLTF IGH:TGTGCGAGAGTGGCCCCTCTTTCTATAGCAGCAGCTGGTTCTTGG;IGK:TGTCAACAGCTTATTAGTTACCCCCTCACTTTC

140_IGHV3-23_IGHJ4 IGH:CAKGRSFGWLFPFDYW;IGL:CCSYTSSSTSGVF IGH:TGTGCGAAGGGGCGATCTTTTGGGTGGTTATTTCCTTTTGACTACTGG;IGL:TGCTGCTCATATACAAGCAGCAGCACTTCGGGAGTCTTC

140_IGHV3-23_IGHJ4 IGH:CAKGRSFGWLFPFDYW;IGL:CCSYTSSSTSGVF IGH:TGTGCGAAGGGGCGATCTTTTGGGTGGTTATTTCCTTTTGACTACTGG;IGL:TGCTGCTCATATACAAGCAGCAGCACTTCGGGAGTCTTC

142_IGHV4-30-2_IGHJ4 IGH:CARAPAWLFRGVSYFDYW;IGL:CGTWDSSLSAGVF IGH:TGTGCCAGAGCTCCTGCCTGGTTATTTAGGGGGGTTTCGTATTTTGACTACTGG;IGL:TGCGGAACATGGGATAGCAGCCTGAGTGCTGGGGTCTTC

142_IGHV4-30-2_IGHJ4 IGH:CARAPAWLFREVSYFDYW;IGL:CGTWDTSLSAGVF IGH:TGTGCCAGAGCTCCTGCCTGGTTATTTAGGGAGGTTTCGTACTTTGACTACTGG;IGL:TGCGGAACATGGGATACCAGCCTGAGTGCTGGGGTATTC

146_IGHV3-30_IGHJ2 IGH:CATDFLGGTYRYLYWFFDIW;IGK:CQHRSNWPRITF IGH:TGTGCGACCGATTTCCTTGGGGGGACTTATCGTTATTTATACTGGTTCTTCGATATCTGG;IGK:TGTCAGCACCGTAGCAACTGGCCTCGGATCACCTTC

146_IGHV3-30_IGHJ2 IGH:CATDFLGGTYRYLYWFFDIW;IGK:CQHRSNWPRITF IGH:TGTGCGACCGATTTCCTTGGGGGGACTTATCGTTATTTATACTGGTTCTTCGATATCTGG;IGK:TGTCAGCACCGTAGCAACTGGCCTCGGATCACCTTC

149_IGHV3-11_IGHJ4 IGH:CARAVVRGLRSSYYFDYW;IGL:CQSYDSSPSFVF IGH:TGTGCGAGAGCCGTCGTTCGGGGACTCAGATCGTCGTACTACTTTGACTACTGG;IGL:TGCCAGTCCTATGACAGCAGCCCCTCTTTTGTCTTC

149_IGHV3-11_IGHJ4 IGH:CARAIVRGLRSSYYFDYW;IGL:CQSYDSSPSFVF IGH:TGTGCGAGAGCCATCGTTCGGGGACTCAGATCGTCGTACTACTTTGACTACTGG;IGL:TGCCAGTCCTATGACAGCAGCCCCTCTTTTGTCTTC

15_IGHV5-10-1_IGHJ4 IGH:CARQVLGYRDRWWGVDFW;IGL:CAAWDDSVNGPRVVF IGH:TGTGCGAGACAGGTCCTCGGCTATCGAGACAGGTGGTGGGGGGTGGACTTCTGG;IGL:TGTGCAGCATGGGATGACAGTGTGAATGGTCCCCGTGTGGTCTTC

15_IGHV5-10-1_IGHJ4 IGH:CARQVLGYRDRWWGVDFW;IGL:CAAWDDSVNGPRVVF IGH:TGTGCGAGACAGGTCCTCGGCTATCGAGACAGGTGGTGGGGGGTGGACTTCTGG;IGL:TGTGCAGCATGGGATGACAGTGTGAATGGTCCCCGTGTGGTCTTC

158_IGHV1-18_IGHJ4 IGH:CARQVFGAISPNWSFDFW;IGL:CCSYARGTTFVF IGH:TGTGCGAGACAGGTTTTTGGAGCGATTTCCCCCAACTGGTCTTTTGACTTCTGG;IGL:TGCTGTTCATATGCACGTGGTACCACCTTCGTATTC

158_IGHV1-18_IGHJ4 IGH:CARQVFGAISPNWSFDFW;IGL:CCSYARGTTFVF IGH:TGTGCGAGACAGGTTTTTGGAGCGATTTCCCCCAACTGGTCTTTTGACTTCTGG;IGL:TGCTGTTCATATGCACGTGGTACCACCTTCGTATTC

170_IGHV1-8_IGHJ5 IGH:CARGLYGGSSGSW;IGK:CLQHNTYPFTF IGH:TGTGCGAGAGGCCTCTACGGTGGTAGCTCCGGCTCCTGG;IGK:TGTCTACAGCATAATACTTACCCGTTCACTTTC

170_IGHV1-8_IGHJ5 IGH:CARGLYGGSSGSW;IGK:CLQHNSYPFTF IGH:TGTGCGAGAGGCCTCTACGGTGGAAGCTCCGGCTCCTGG;IGK:TGTCTACAGCATAATTCTTACCCGTTCACTTTC

170_IGHV1-8_IGHJ5 IGH:CARGLYGGSSGSW;IGK:CLQHNIYPFTF IGH:TGTGCGAGAGGCCTCTACGGTGGTAGCTCCGGCTCCTGG;IGK:TGTCTACAGCATAATATTTACCCGTTCACTTTC

170_IGHV1-8_IGHJ5 IGH:CARGLYGGSSGSW;IGK:CLQHNTYPFTF IGH:TGTGCGAGAGGCCTCTACGGTGGTAGCTCCGGCTCCTGG;IGK:TGTCTACAGCATAATACTTACCCGTTCACTTTC



176_IGHV3-33_IGHJ5 IGH:CARIPTTRQGVGGPGSSRSANNWFDPW;IGK:CLQHSTYPLTF IGH:TGTGCGAGAATTCCCACGACGCGACAGGGGGTAGGAGGACCCGGTAGCTCCCGGTCGGCGAACAACTGGTTCGACCCCTGG;IGK:TGTCTACAGCATAGTACTTACCCTCTGACGTTC

176_IGHV3-33_IGHJ5 IGH:CARIPTTRQGVGGPGSSRSANNWFDPW;IGK:CLQHSTYPLTF IGH:TGTGCGAGAATACCCACGACGCGGCAGGGGGTAGGAGGACCCGGTAGCTCCCGGTCGGCGAACAACTGGTTCGACCCCTGG;IGK:TGTCTTCAGCATAGTACTTACCCTCTGACGTTC

18_IGHV1-8_IGHJ4 IGH:CARATFVHSSGSGTFSNHFLYW;IGK:CQHYRNWPPWTF IGH:TGCGCGCGAGCCACCTTCGTTCATTCCTCTGGTTCGGGGACTTTTTCTAACCACTTTCTCTACTGG;IGK:TGTCAGCACTATAGAAACTGGCCTCCGTGGACGTTC

18_IGHV1-8_IGHJ4 IGH:CARATFVHSSGSGTFSNHFLHW;IGK:CQHYRNWPPWTF IGH:TGCGCGCGAGCCACCTTCGTTCACTCCTCTGGTTCGGGGACTTTTTCCAACCACTTTCTCCACTGG;IGK:TGTCAGCACTATAGAAACTGGCCTCCGTGGACGTTC

182_IGHV3-48_IGHJ4 IGH:CARDVIEPGYNYGFPHYFDHW;IGL:CQTWVTGSVLF IGH:TGTGCGAGAGATGTGATCGAACCGGGATACAACTATGGATTTCCCCACTACTTTGACCACTGG;IGL:TGTCAGACCTGGGTCACTGGCTCTGTGCTATTC

182_IGHV3-48_IGHJ4 IGH:CARDVIEPGYNYGFPHYFDCW;IGL:CQTWVTGSVIF IGH:TGTGCGAGAGATGTGATCGAACCGGGATACAACTATGGGTTTCCCCACTACTTTGACTGCTGG;IGL:TGTCAGACCTGGGTCACTGGCTCTGTGATATTC

183_IGHV3-30_IGHJ4 IGH:CAKEGRPHYYGSGTNDW;IGK:CQQLNSYPFTF IGH:TGTGCGAAAGAGGGCCGTCCACATTACTATGGTTCGGGGACTAATGATTGG;IGK:TGTCAACAGCTTAATAGTTACCCATTCACTTTC

183_IGHV3-30_IGHJ4 IGH:CAKEGRPYYYGSGTNDW;IGK:CQQLNSYPFTF IGH:TGTGCGAAAGAGGGCCGTCCATATTACTATGGTTCGGGGACTAATGATTGG;IGK:TGTCAACAACTTAATAGTTACCCATTCACTTTC

195_IGHV3-23_IGHJ4 IGH:CAKGGSSGWSHYFESW;IGK:CQQYDASPPQFSF IGH:TGTGCGAAAGGGGGCAGCAGTGGCTGGTCCCACTACTTTGAATCCTGG;IGK:TGTCAGCAGTATGATGCCTCACCTCCCCAATTCTCTTTC

195_IGHV3-23_IGHJ4 IGH:CTKGGSSGWSHYFESW;IGK:CQQYDASPPLFSF IGH:TGTACGAAAGGGGGCAGCAGTGGCTGGTCCCACTACTTTGAATCCTGG;IGK:TGTCAGCAGTATGATGCCTCACCTCCCCTATTCTCTTTC

198_IGHV3-23_IGHJ4 IGH:CAKAPRDLWSYFDYW;IGK:CQQYYSSPPGYTF IGH:TGTGCGAAAGCCCCCCGCGACCTCTGGTCTTATTTTGATTATTGG;IGK:TGTCAGCAATATTATAGTAGTCCTCCGGGGTACACTTTT

198_IGHV3-23_IGHJ4 IGH:CAKAPRDLWSYFDYW;IGK:CQQYYSAPPGYIF IGH:TGTGCGAAAGCCCCCCGCGACCTCTGGTCTTATTTTGATTATTGG;IGK:TGTCAACAATATTATAGTGCTCCTCCGGGGTACATTTTT

198_IGHV3-23_IGHJ4 IGH:CAKAPRDLWSYFDYW;IGK:CQQYYSAPPGYIF IGH:TGTGCGAAAGCCCCCCGCGACCTCTGGTCTTATTTTGATTATTGG;IGK:TGTCAGCAATATTATAGTGCTCCTCCGGGGTACATTTTT

198_IGHV3-23_IGHJ4 IGH:CAKAPRDLWSYFDYW;IGK:CQQYYSSPPGYTF IGH:TGTGCGAAAGCCCCCCGCGACCTCTGGTCTTATTTTGATTATTGG;IGK:TGTCAGCAATATTATAGTAGTCCTCCGGGGTACACTTTT

199_IGHV1-46_IGHJ5 IGH:CAGGRVPGAASAGFDPW;IGK:CQQYHNWPPYTF IGH:TGTGCGGGAGGCCGTGTGCCGGGGGCTGCTAGTGCGGGATTCGACCCCTGG;IGK:TGTCAGCAGTATCATAACTGGCCTCCGTACACTTTT

199_IGHV1-46_IGHJ5 IGH:CAGGRVPGAASAGFDPW;IGK:CQQYHNWPPYTF IGH:TGTGCGGGAGGCCGTGTGCCGGGGGCTGCTAGTGCGGGATTCGACCCCTGG;IGK:TGTCAGCAGTATCATAACTGGCCTCCGTACACTTTT

201_IGHV4-59_IGHJ5 IGH:CARLRRGSGWWAPESLGWFDPW;IGK:CLHRNTF IGH:TGTGCGAGATTGAGACGGGGCAGTGGCTGGTGGGCGCCGGAGTCGTTGGGGTGGTTCGACCCCTGG;IGK:TGTCTGCACCGGAACACTTTC

201_IGHV4-59_IGHJ5 IGH:CARLTRGSGWWAPESLGWFDPW;IGK:CLHRNTF IGH:TGTGCGAGATTGACACGGGGCAGTGGCTGGTGGGCGCCGGAGTCGTTGGGGTGGTTCGACCCCTGG;IGK:TGTCTCCACCGGAACACTTTC

202_IGHV1-18_IGHJ4 IGH:CARDLGRYYELDYW;IGK:CQQYNTYPYTF IGH:TGCGCGAGAGATTTGGGGAGATACTACGAACTAGACTATTGG;IGK:TGCCAACAGTATAATACTTACCCGTACACTTTT

202_IGHV1-18_IGHJ4 IGH:CARDLGRYYELDCW;IGK:CQQYNNYPYTF IGH:TGCGCGAGAGATTTGGGGAGATACTACGAACTTGACTGTTGG;IGK:TGCCAACAATATAATAATTACCCGTATACTTTT

210_IGHV1-46_IGHJ6 IGH:CARIRPRLFYGLDVW;IGK:CQHYNPYSGTF IGH:TGTGCGAGGATAAGGCCACGTCTCTTCTACGGTTTGGACGTCTGG;IGK:TGCCAACACTATAATCCTTATTCTGGGACGTTC

210_IGHV1-46_IGHJ6 IGH:CARIRPRLFYGLDVW;IGK:CQQYNPYSGTF IGH:TGTGCGAGGATAAGGCCACGTCTCTTCTACGGTTTGGACGTCTGG;IGK:TGCCAACAATATAATCCTTATTCTGGGACGTTC

212_IGHV1-2_IGHJ4 IGH:CARATFVHSAGSGTFSNHFLYW;IGK:CQHYRNWPPWTF IGH:TGCGCGAGAGCCACCTTCGTTCACTCCGCTGGTTCGGGGACTTTTTCTAATCACTTTCTATACTGG;IGK:TGTCAACACTATAGAAACTGGCCTCCGTGGACGTTC

212_IGHV1-2_IGHJ4 IGH:CARATFVHSAGSGTFSNHFLYW;IGK:CQHYRNWPPWTF IGH:TGCGCGAGAGCCACCTTCGTTCATTCCGCTGGTTCGGGGACTTTTTCTAATCACTTTCTCTACTGG;IGK:TGTCAGCACTATAGAAACTGGCCTCCGTGGACGTTC

212_IGHV1-8_IGHJ1 IGH:CARATFVHSAGSGTFSNHFLHW;IGK:CQHYRNWPPWTF IGH:TGCGCGAGGGCCACCTTCGTCCATTCCGCTGGGTCGGGGACTTTTTCTAACCACTTTCTACACTGG;IGK:TGTCAGCACTATAGAAACTGGCCTCCGTGGACGTTC

212_IGHV1-8_IGHJ1 IGH:CARATFVHSAGSGTFSNHFLYW;IGK:CQHYRNWPPWTF IGH:TGCGCGAGAGCCACCTTCGTTCATTCCGCTGGATCGGGCACCTTTTCTAACCACTTTCTCTACTGG;IGK:TGTCAGCACTATAGAAACTGGCCTCCGTGGACGTTC

214_IGHV4-4_IGHJ1 IGH:CVRETTDTGTYLYFFDPW;IGK:CQQYNDWPTF IGH:TGTGTGAGAGAGACTACTGACACTGGTACCTACCTGTATTTCTTTGACCCCTGG;IGK:TGTCAGCAATATAATGACTGGCCGACGTTC

214_IGHV4-4_IGHJ1 IGH:CVRETTDTGTYLYFFDPW;IGK:CQQYNDWPTF IGH:TGTGTGAGAGAGACTACTGACACTGGTACCTACCTGTATTTCTTTGACCCCTGG;IGK:TGTCAGCAATATAATGACTGGCCGACGTTC

218_IGHV4-39_IGHJ4 IGH:CARHGAIIWFGEMGGFDYW;IGK:CQQYGSSPSITF IGH:TGTGCGAGACACGGGGCGATAATCTGGTTCGGGGAGATGGGGGGCTTTGACTACTGG;IGK:TGTCAACAATATGGTAGCTCACCTTCGATCACTTTC

218_IGHV4-39_IGHJ4 IGH:CARHGAIIWFGEMGGFDYW;IGK:CQQYGSSPSITF IGH:TGTGCGAGACACGGGGCGATAATCTGGTTCGGAGAGATGGGGGGCTTTGACTACTGG;IGK:TGTCAACAATATGGTAGCTCCCCTTCGATCACTTTC

221_IGHV3-33_IGHJ4 IGH:CARDHQRFLQWLPNIFLDYW;IGL:CQTYDNSLSAVVF IGH:TGTGCGAGAGACCACCAGAGATTTTTGCAGTGGTTACCGAACATTTTCCTTGACTACTGG;IGL:TGCCAGACCTATGACAACAGCCTGAGTGCTGTGGTATTC

221_IGHV3-33_IGHJ4 IGH:CARDHQRFLQWLPNIFLDYW;IGL:CQTYDNSLSAVVF IGH:TGTGCGAGAGACCACCAGAGATTTTTGCAGTGGTTACCGAACATTTTCCTTGACTACTGG;IGL:TGCCAGACCTATGACAACAGCCTGAGTGCTGTGGTATTC

240_IGHV4-39_IGHJ5 IGH:CARQKRGAVWFDWFDPW;IGK:CQQYSRSPVTF IGH:TGTGCGCGACAAAAGAGGGGCGCAGTGTGGTTTGACTGGTTCGACCCCTGG;IGK:TGTCAGCAATATAGTAGGTCGCCGGTGACTTTC

240_IGHV4-39_IGHJ5 IGH:CARQKRGAVWFDWFDPW;IGK:CQQYSRSPVTF IGH:TGTGCGCGACAAAAGAGGGGCGCAGTGTGGTTTGACTGGTTCGACCCCTGG;IGK:TGTCAGCAATATAGTAGGTCGCCGGTGACTTTC

241_IGHV3-7_IGHJ4 IGH:CARDLYSSLGA;IGK:CQQYYRVPYTF IGH:TGTGCGAGAGACCTCTACAGCAGCTTGGGGGCG;IGK:TGTCAGCAATATTATAGAGTTCCGTACACTTTT

241_IGHV3-7_IGHJ4 IGH:CARDLFSSLGA;IGK:CQQYYWIPYTF IGH:TGTGCGAGAGACCTGTTCAGCAGCTTGGGGGCG;IGK:TGTCAGCAATATTATTGGATTCCGTACACTTTT

244_IGHV4-34_IGHJ6 IGH:CARFSKTIASAHPWGMDVW;IGK:CMQPLQTPYTF IGH:TGTGCCAGATTTTCGAAGACTATAGCTTCAGCCCACCCCTGGGGTATGGACGTCTGG;IGK:TGTATGCAACCTCTACAGACTCCGTACACTTTT

244_IGHV4-34_IGHJ6 IGH:CARFSKTIASAHPWGMDVW;IGK:CMQPLQTPYTF IGH:TGTGCCAGATTTTCGAAGACTATAGCTTCAGCCCACCCCTGGGGTATGGACGTCTGG;IGK:TGTATGCAACCTCTACAGACTCCGTACACTTTT

59_IGHV1-46_IGHJ6 IGH:CARDRGWRDGMDVW;IGK:CMQALQTPITF IGH:TGTGCGAGAGATCGAGGGTGGCGGGATGGAATGGACGTCTGG;IGK:TGCATGCAAGCTCTACAAACTCCTATCACTTTC

59_IGHV1-46_IGHJ6 IGH:CARDRGWRDGMDVW;IGK:CTQARQTPITF IGH:TGTGCGAGAGATCGAGGGTGGCGGGATGGTATGGACGTCTGG;IGK:TGCACGCAAGCTCGACAAACTCCTATCACTTTC

64_IGHV4-61_IGHJ3 IGH:CAKGQWLIRGAFDIW;IGK:CQHYADSRITF IGH:TGTGCGAAAGGGCAGTGGCTGATACGGGGTGCTTTTGATATCTGG;IGK:TGTCAGCACTATGCTGACTCACGAATTACTTTC

64_IGHV4-61_IGHJ3 IGH:CAKGQWLIRGAFDIW;IGK:CQQYGNSRITF IGH:TGTGCGAAAGGGCAGTGGCTGATACGGGGTGCTTTTGATATCTGG;IGK:TGTCAGCAGTATGGTAACTCACGAATTACTTTC

66_IGHV4-59_IGHJ5 IGH:CARVKRGSGWYVPESWGWFDPW;IGK:CLHRNTF IGH:TGTGCGAGAGTGAAACGGGGCAGTGGCTGGTACGTGCCGGAGTCGTGGGGGTGGTTCGACCCCTGG;IGK:TGTCTGCACCGGAACACTTTC

66_IGHV4-59_IGHJ5 IGH:CARVKRGSGWYVPESWGWFVPW;IGK:CLHRNTF IGH:TGTGCGAGAGTTAAACGGGGCAGTGGCTGGTACGTGCCGGAGTCGTGGGGGTGGTTCGTCCCCTGG;IGK:TGTCTGCACCGGAACACTTTC

67_IGHV1-3_IGHJ3 IGH:CARRKAVIVVPRPGEAFDIW;IGK:CQQTYTSLQTF IGH:TGCGCGAGACGAAAGGCTGTCATAGTGGTGCCCCGCCCCGGCGAGGCTTTTGATATCTGG;IGK:TGTCAACAGACTTATACTTCCCTCCAAACTTTC

67_IGHV1-3_IGHJ3 IGH:CARRKAVIVVPRPGEAFDIW;IGK:CQQTYTSLQTF IGH:TGCGCGAGACGAAAGGCTGTGATAGTGGTGCCCCGCCCCGGCGAGGCTTTTGATATCTGG;IGK:TGTCAACAGACTTATACTTCGCTCCAAACTTTC

69_IGHV5-10-1_IGHJ6 IGH:CASRVAATSHYYGLDVW;IGK:CQQSFSTLWTF IGH:TGTGCGAGCCGGGTGGCCGCGACGAGCCACTACTACGGTTTGGACGTCTGG;IGK:TGTCAACAGAGTTTCAGTACCCTTTGGACGTTC

69_IGHV5-10-1_IGHJ6 IGH:CASRVAATSHYFGLDVW;IGK:CQQSYSTLWTF IGH:TGTGCGAGCCGGGTGGCCGCGACGAGCCACTACTTCGGTTTGGACGTCTGG;IGK:TGTCAACAGAGTTACAGTACCCTATGGACGTTC

92_IGHV1-2_IGHJ4 IGH:CATSGSGTYDGYW;IGL:CLLSYSGAYVLF IGH:TGTGCGACGTCTGGTTCGGGGACTTATGACGGCTACTGG;IGL:TGCTTGCTCTCCTATAGTGGTGCCTATGTGCTTTTC

92_IGHV1-2_IGHJ4 IGH:CATSGSGTYDGYW;IGL:CLLSYSGAYVLF IGH:TGTGCGACGTCTGGTTCGGGGACTTATGACGGCTACTGG;IGL:TGCTTGCTCTCCTATAGTGGTGCCTATGTGTTATTC

92_IGHV1-2_IGHJ4 IGH:CATSGSGSYDGYW;IGL:CLLSYSGAYVLF IGH:TGTGCGACGTCTGGTTCGGGGAGTTATGACGGCTACTGG;IGL:TGCTTGCTCTCCTATAGTGGTGCCTATGTGCTTTTC

92_IGHV1-2_IGHJ4 IGH:CATSGSGTYDGYW;IGL:CLLSYSGAYVLF IGH:TGTGCGACGTCTGGTTCGGGGACTTATGACGGCTACTGG;IGL:TGTTTGCTCTCCTATAGTGGTGCCTATGTTCTTTTC

25_IGHV3-23_IGHJ4 IGH:CAKGGAAGRRSDYW;IGK:CQQYNTYPAWTF IGH:TGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACTACTGG;IGK:TGCCAACAATATAACACTTATCCAGCGTGGACGTTC

25_IGHV3-23_IGHJ4 IGH:CAKGGAAGRRSDYW;IGK:CQQYNTYPAWTF IGH:TGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACTACTGG;IGK:TGCCAACAATATAACACTTATCCAGCTTGGACGTTC

25_IGHV3-23_IGHJ4 IGH:CAKGGAAGRRSDHW;IGK:CQQYNTYPAWTF IGH:TGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACCACTGG;IGK:TGCCAACAATATAACACTTATCCAGCGTGGACGTTC

25_IGHV3-23_IGHJ4 IGH:CAKGGAAGRRSDYW;IGK:CQQYNTYPALTF IGH:TGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACTACTGG;IGK:TGCCAACAATATAACACTTATCCAGCGTTGACGTTC

25_IGHV3-23_IGHJ4 IGH:CAKGGAAGRRSDYW;IGK:CQQYNTYPALTF IGH:TGTGCGAAGGGGGGAGCGGCTGGTAGAAGGTCTGACTACTGG;IGK:TGCCAACAATATAACACTTATCCCGCGTTGACGTTC

25_IGHV3-23_IGHJ4 IGH:CAKGGAAGRRSDHW;IGK:CQQYNTYPAWTF IGH:TGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACCACTGG;IGK:TGCCAACAGTATAACACTTATCCAGCGTGGACGTTC

25_IGHV3-23_IGHJ4 IGH:CAKGGAAGRRSDFW;IGK:CQQYNTYPAWTF IGH:TGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACTTCTGG;IGK:TGCCAACAATATAACACTTATCCAGCGTGGACGTTC

25_IGHV3-23_IGHJ4 IGH:CAKGGAAGRRSDHW;IGK:CQQYNTYPALTF IGH:TGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACCACTGG;IGK:TGCCAACAATATAACACTTATCCAGCGTTGACGTTC



25_IGHV3-23_IGHJ4 IGH:CAKGGAAGRRSDHW;IGK:CQQYNTYPAWTF IGH:TGTGCGAAAGGGGGAGCGGCAGGTAGAAGGTCTGACCACTGG;IGK:TGCCAGCAATATAACACTTATCCAGCGTGGACGTTC

25_IGHV3-23_IGHJ4 IGH:CAKGGAAGRRSDHW;IGK:CQQYNTYPAWTF IGH:TGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACCACTGG;IGK:TGCCAACAATATAACACTTATCCAGCGTGGACGTTC

25_IGHV3-23_IGHJ4 IGH:CAKGGAAGRRSDYW;IGK:CQQYNTYPAWTF IGH:TGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACTACTGG;IGK:TGCCAACAATATAACACTTATCCAGCGTGGACATTC

25_IGHV3-23_IGHJ4 IGH:CAKGGAAGRRSDYW;IGK:CQQYNTYPAWTF IGH:TGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACTACTGG;IGK:TGCCAACAATATAACACTTATCCAGCGTGGACGTTC

22_IGHV3-11_IGHJ4 IGH:CARGRVYSSGVEYW;IGL:CGTWDTRLNSGPVF IGH:TGTGCGAGGGGTCGGGTTTATAGTAGTGGCGTTGAGTACTGG;IGL:TGCGGAACGTGGGATACTCGCCTGAACTCTGGCCCCGTGTTC

22_IGHV3-11_IGHJ4 IGH:CARGRVYSSGVEYW;IGL:CGTWDTRLNSGPVF IGH:TGTGCGAGAGGTCGGGTATATAGCAGTGGCGTTGAATACTGG;IGL:TGCGGAACGTGGGATACTCGCCTGAACTCTGGCCCCGTGTTC

22_IGHV3-11_IGHJ4 IGH:CARGRVYSSGVEYW;IGL:CGTWDTRLSSGPVF IGH:TGTGCGAGAGGTCGGGTATATAGCAGTGGCGTTGAATACTGG;IGL:TGCGGAACGTGGGATACTCGCCTGAGCTCTGGCCCCGTGTTC

22_IGHV3-11_IGHJ4 IGH:CARGRVYSSGVEYW;IGL:CGTWDTRLSAGPVF IGH:TGTGCGAGAGGTCGGGTATATAGCAGTGGCGTTGAGTACTGG;IGL:TGCGGAACATGGGATACTCGCCTGAGTGCTGGCCCCGTGTTC

22_IGHV3-11_IGHJ4 IGH:CARGRVYSSGVEYW;IGL:CGTWDTRLSSGPVF IGH:TGTGCGAGAGGTCGGGTATATAGCAGTGGCGTTGAATACTGG;IGL:TGCGGAACGTGGGATACTCGCCTGAGCTCTGGCCCCGTGTTC

22_IGHV3-11_IGHJ4 IGH:CARGRVYSSGVEYW;IGL:CGTWDSRLSAGPVF IGH:TGTGCGAGAGGTCGGGTATATAGTAGTGGCGTTGAGTACTGG;IGL:TGCGGAACATGGGATAGTCGCCTGAGTGCTGGCCCCGTGTTC

24_IGHV1-24_IGHJ2 IGH:CATDYYDNSGYYPNWYFDLW;IGL:CQTWETGRGVF IGH:TGTGCAACAGACTACTATGATAATAGTGGTTATTACCCCAACTGGTACTTCGATCTCTGG;IGL:TGTCAGACCTGGGAAACTGGCAGGGGGGTGTTC

24_IGHV1-24_IGHJ2 IGH:CATDYYDNSGYYPNWYFDLW;IGL:CQTWETGRGVF IGH:TGTGCAACAGATTACTATGATAATAGTGGTTACTATCCCAACTGGTACTTCGATCTCTGG;IGL:TGTCAGACCTGGGAAACTGGCAGGGGGGTATTC

24_IGHV1-24_IGHJ2 IGH:CATDYFDNSGYYPNWYFDLW;IGL:CQTWETGRGVF IGH:TGTGCAACAGATTACTTTGATAACAGTGGTTATTACCCCAACTGGTACTTCGATCTCTGG;IGL:TGTCAGACCTGGGAAACTGGCAGGGGGGTCTTC

24_IGHV1-24_IGHJ2 IGH:CATDYFDNSGYYPNWYFDLW;IGL:CQTWETGRGVF IGH:TGTGCAACAGATTATTTTGATAACAGTGGTTATTACCCCAACTGGTACTTCGATCTCTGG;IGL:TGTCAGACCTGGGAAACTGGCAGGGGGGTCTTC

24_IGHV1-24_IGHJ2 IGH:CATDYYDNSGYYPNWYFDLW;IGL:CQTWETGRGVF IGH:TGTGCAACAGATTACTATGATAATAGTGGTTATTATCCCAACTGGTACTTCGATCTCTGG;IGL:TGTCAGACCTGGGAAACTGGCAGGGGGGTATTC

63_IGHV2-5_IGHJ5 IGH:CAHLAMVRGNWFDPW;IGK:CQQTYNFPYTF IGH:TGTGCACACCTCGCTATGGTTCGCGGGAATTGGTTCGACCCCTGG;IGK:TGTCAACAGACTTACAATTTTCCGTACACTTTT

63_IGHV2-5_IGHJ5 IGH:CAHLAMVRGNWFDPW;IGK:CQQTYIFPYTF IGH:TGTGCACACCTCGCTATGGTTCGTGGGAATTGGTTCGACCCCTGG;IGK:TGTCAACAGACTTACATTTTTCCGTACACTTTT

63_IGHV2-5_IGHJ5 IGH:CAHLAMVRGNWFDPW;IGK:CQQTYRFPYTF IGH:TGTGCACACCTCGCTATGGTTCGCGGGAATTGGTTCGACCCCTGG;IGK:TGTCAACAGACTTACAGGTTTCCGTATACTTTT

63_IGHV2-5_IGHJ5 IGH:CAHLAMVRGNWFDPW;IGK:CQQTYSFPYTF IGH:TGTGCACACCTCGCTATGGTTCGTGGGAATTGGTTCGACCCCTGG;IGK:TGTCAACAGACTTACAGTTTTCCGTACACTTTT

63_IGHV2-5_IGHJ5 IGH:CAHLAMVRGNWFDPW;IGK:CQQTYSFPYTF IGH:TGTGCACACCTCGCTATGGTTCGTGGGAATTGGTTCGACCCCTGG;IGK:TGTCAACAGACTTACAGTTTTCCTTACACTTTT

141_IGHV3-21_IGHJ3 IGH:CARDHPLARDTFDFW;IGK:CQQSYISPRTF IGH:TGTGCCAGAGATCACCCGCTAGCCCGGGATACTTTTGATTTCTGG;IGK:TGTCAACAGAGTTACATTTCCCCTCGAACATTC

141_IGHV3-21_IGHJ3 IGH:CARDHPLARDTFDMW;IGK:CQQSYISPRTF IGH:TGTGCCAGAGATCATCCACTAGCCCGTGATACTTTTGATATGTGG;IGK:TGTCAACAGAGTTACATTTCCCCTCGCACGTTC

141_IGHV3-21_IGHJ3 IGH:CARDHPLARDTFDIW;IGK:CQQSYISPRTF IGH:TGTGCCAGAGATCACCCGCTAGCCCGGGATACTTTTGATATCTGG;IGK:TGTCAACAGAGTTACATTTCCCCTCGCACATTC

141_IGHV3-21_IGHJ3 IGH:CARDHPLARDTFDFW;IGK:CQQSYITPRTF IGH:TGTGCGAGAGATCACCCGCTAGCCCGTGATACTTTTGATTTCTGG;IGK:TGTCAACAGAGTTACATTACCCCTCGCACGTTC

141_IGHV3-21_IGHJ3 IGH:CARDHPLARDTFDFW;IGK:CQQSYISPRTF IGH:TGTGCCAGAGATCACCCGCTAGCCCGTGATACTTTTGATTTCTGG;IGK:TGTCAACAGAGTTACATTTCCCCTCGCACGTTC

141_IGHV3-21_IGHJ3 IGH:CARDHPLARDTFDIW;IGK:CQQSYISPRTF IGH:TGTGCCAGAGATCACCCGCTAGCCCGTGATACTTTTGATATCTGG;IGK:TGTCAACAGAGTTACATCTCCCCTCGCACGTTC

141_IGHV3-21_IGHJ3 IGH:CARDHPLARDTFDIW;IGK:CQQSYISPRTF IGH:TGTGCCAGAGATCACCCGCTAGCCCGTGATACTTTTGATATCTGG;IGK:TGTCAACAGAGTTACATTTCCCCTCGCACGTTC

102_IGHV3-23_IGHJ4 IGH:CAKGGAGGRRTDYW;IGK:CQQYNTYPALTF IGH:TGTGCGAAAGGGGGTGCGGGTGGCAGAAGGACTGACTACTGG;IGK:TGCCAACAATATAACACTTATCCAGCGTTGACGTTC

102_IGHV3-23_IGHJ4 IGH:CAKGGAGGRRSDYW;IGK:CQQYSTYPAWTF IGH:TGTGCGAAAGGGGGAGCGGGTGGTAGAAGGTCTGATTACTGG;IGK:TGCCAACAATATAGCACTTATCCAGCGTGGACGTTC

102_IGHV3-23_IGHJ4 IGH:CAKGGAGGRRSDYW;IGK:CQQYNTYPAWTF IGH:TGTGCGAAAGGGGGAGCGGGTGGTAGAAGGTCTGATTACTGG;IGK:TGCCAACAATATAACACTTATCCAGCGTGGACGTTC

108_IGHV1-8_IGHJ4 IGH:CARATFVHSYDSGTYSNHFIYW;IGK:CQHYNNLPPWTF IGH:TGCGCGAGAGCCACGTTCGTACATTCCTATGATTCGGGGACTTATTCTAACCACTTTATATATTGG;IGK:TGTCAGCACTATAATAACTTGCCTCCGTGGACGTTC

108_IGHV1-8_IGHJ4 IGH:CARATFVHSYGSGTYSNHFIYW;IGK:CQQYNNWPPWTF IGH:TGTGCGAGAGCCACCTTCGTACATTCCTATGGTTCGGGGACTTATTCTAACCACTTTATATACTGG;IGK:TGTCAGCAGTATAATAACTGGCCTCCGTGGACGTTC

108_IGHV1-8_IGHJ4 IGH:CARATFVHSYDSGTYSNHFIYW;IGK:CQHYNNLPPWTF IGH:TGCGCGAGAGCCACGTTCGTACATTCCTATGATTCGGGGACTTATTCTAACCACTTTATATACTGG;IGK:TGTCAGCACTATAATAACTTGCCTCCGTGGACGTTC

150_IGHV1-69D_IGHJ3 IGH:CARGWRLGMAVPGSDAFDIW;IGK:CQQYGSSPFTF IGH:TGTGCGAGAGGATGGAGGCTCGGCATGGCAGTGCCTGGATCTGATGCTTTTGATATCTGG;IGK:TGTCAGCAGTATGGTAGCTCACCGTTCACTTTC

150_IGHV1-69D_IGHJ3 IGH:CARGWRLGMAVSGSDAFDIW;IGK:CQQYGTSPFTF IGH:TGTGCGAGAGGATGGAGGCTCGGCATGGCAGTGTCTGGATCTGATGCTTTTGATATCTGG;IGK:TGTCAGCAGTATGGTACCTCACCGTTCACTTTC

150_IGHV1-69D_IGHJ3 IGH:CARGWRLGMAVAGSDAFDIW;IGK:CQQYGSSPFTF IGH:TGTGCGCGAGGATGGAGGCTCGGCATGGCAGTGGCTGGATCTGATGCTTTTGATATCTGG;IGK:TGTCAGCAGTATGGTAGTTCCCCGTTCACTTTC

175_IGHV3-30_IGHJ4 IGH:CAKDGDIWFGELSELDYW;IGK:CHQSSSLPPEF IGH:TGTGCGAAAGATGGGGACATATGGTTCGGGGAGTTATCAGAGTTGGACTACTGG;IGK:TGTCATCAGAGTAGTAGTTTACCTCCTGAGTTC

175_IGHV3-30_IGHJ4 IGH:CAKDGDIWFGELSELDCW;IGK:CHQTSSLPPEF IGH:TGTGCGAAAGATGGGGACATATGGTTCGGGGAGTTATCAGAACTGGACTGCTGG;IGK:TGTCATCAGACTAGTAGTTTACCTCCTGAGTTC

188_IGHV1-69_IGHJ5 IGH:CAREPYSSSFWFDPW;IGL:CCSYAGSYTLIF IGH:TGTGCGAGAGAGCCTTATAGCAGTTCTTTCTGGTTCGACCCCTGG;IGL:TGCTGCTCATATGCAGGCAGCTACACTTTGATATTC

188_IGHV1-69_IGHJ5 IGH:CASEPYSSSFWFDPW;IGL:CCSYAGSYTLVF IGH:TGTGCGAGCGAGCCCTATAGCAGTTCGTTCTGGTTCGACCCCTGG;IGL:TGCTGCTCATATGCAGGCAGTTACACTTTGGTATTC

188_IGHV1-69_IGHJ5 IGH:CAREPYSSSFWFDPW;IGL:CCSYAGSYTLIF IGH:TGTGCGAGAGAGCCCTATAGCAGTTCATTCTGGTTCGACCCCTGG;IGL:TGCTGCTCATATGCAGGCAGCTACACTTTGATATTC

228_IGHV3-21_IGHJ1 IGH:CARDSVGSTWYWMAEHFQHW;IGL:CQSYDIDIRVF IGH:TGTGCGAGAGATAGTGTCGGCAGCACCTGGTATTGGATGGCTGAACACTTCCAACACTGG;IGL:TGTCAGTCTTATGATATCGATATCAGGGTATTC

228_IGHV3-21_IGHJ1 IGH:CARDSVGSTWYWMAEHFQRW;IGL:CQSYDISFKVF IGH:TGTGCGAGAGATAGTGTCGGCAGTACCTGGTACTGGATGGCTGAACACTTCCAGCGCTGG;IGL:TGTCAGTCTTATGATATCAGTTTTAAGGTGTTC

228_IGHV3-21_IGHJ1 IGH:CARDSVGSTWYWMAEHFQRW;IGL:CQSYDISFKVF IGH:TGTGCGAGAGATAGTGTCGGCAGTACCTGGTACTGGATGGCTGAACACTTCCAGCGCTGG;IGL:TGTCAGTCTTATGATATCAGTTTTAAGGTGTTC

233_IGHV3-74_IGHJ6 IGH:CAKAGRYCTSSTCHILGMDVW;IGL:CLSADDSGTYWVF IGH:TGTGCAAAAGCGGGGCGATATTGCACTAGTTCCACCTGCCATATCCTAGGTATGGACGTCTGG;IGL:TGTCTATCAGCAGACGACAGTGGTACTTATTGGGTGTTC

233_IGHV3-74_IGHJ6 IGH:CAKAGRYCTSTTCHILGMDVW;IGL:CLSADNSGTYWVF IGH:TGTGCAAAAGCGGGGCGGTATTGCACTAGTACCACCTGCCATATCCTAGGTATGGACGTCTGG;IGL:TGTCTGTCAGCAGACAACAGTGGTACTTATTGGGTGTTC

245_IGHV1-69D_IGHJ4 IGH:CARSFYYDNSGYYW;IGK:CTQATQFPYTF IGH:TGTGCGAGAAGCTTTTATTATGATAACAGTGGCTATTATTGG;IGK:TGCACGCAAGCTACACAATTTCCGTACACTTTT

245_IGHV1-69D_IGHJ4 IGH:CVRSFYYDNSGYYW;IGK:CTQATHLPYTF IGH:TGTGTGAGAAGTTTTTACTATGATAATAGTGGTTATTACTGG;IGK:TGCACGCAAGCTACACACCTTCCGTACACTTTT

35_IGHV3-23_IGHJ4 IGH:CARGGRGWVNTAGNGDYW;IGK:CQQYESLPLTF IGH:TGTGCGAGAGGTGGCAGGGGCTGGGTAAATACGGCGGGAAATGGTGACTACTGG;IGK:TGTCAACAATATGAAAGTCTCCCTCTCACTTTC

35_IGHV3-23_IGHJ4 IGH:CARGGRGWVNTAGNGDYW;IGK:CQQYESLPLTF IGH:TGTGCGAGAGGCGGCAGGGGCTGGGTGAATACGGCGGGAAATGGTGACTACTGG;IGK:TGTCAACAATATGAAAGTCTCCCTCTCACTTTC

38_IGHV3-73_IGHJ4 IGH:CMRPPSSGGDFDFW;IGL:CAAWDDTLSGRVF IGH:TGTATGAGACCCCCCAGTAGCGGTGGTGACTTTGACTTCTGG;IGL:TGTGCAGCATGGGATGACACCCTGAGTGGTCGAGTGTTC

38_IGHV3-73_IGHJ4 IGH:CMRPPSSGGDFDFW;IGL:CAAWDDSLSGRVF IGH:TGTATGAGACCCCCCAGTAGCGGTGGTGACTTTGACTTCTGG;IGL:TGTGCCGCATGGGATGACAGCCTGAGTGGTCGAGTGTTC

38_IGHV3-73_IGHJ4 IGH:CMRPPSSGGDFDFW;IGL:CAAWDDSLSGRVF IGH:TGTATGAGACCCCCCAGTAGCGGTGGTGACTTTGACTTCTGG;IGL:TGTGCTGCATGGGATGACAGCCTGAGTGGTCGAGTGTTC

53_IGHV4-39_IGHJ4 IGH:CARYSPTHGCYDYW;IGL:CYSTDMTGDHEVF IGH:TGTGCGAGATACTCCCCCACTCATGGCTGCTACGACTACTGG;IGL:TGTTACTCAACAGACATGACTGGTGATCACGAGGTGTTC

53_IGHV4-39_IGHJ4 IGH:CARYSPIHGCYDYW;IGL:CYSTDPTGDHEVF IGH:TGTGCGAGATACTCCCCGATTCATGGCTGCTACGACTACTGG;IGL:TGTTACTCAACAGACCCCACTGGTGATCACGAGGTTTTC

53_IGHV4-39_IGHJ4 IGH:CARYSPVHGCYDYW;IGL:CYSTDTTGDHEVF IGH:TGTGCGAGATATTCCCCGGTTCATGGCTGCTACGACTACTGG;IGL:TGTTACTCAACAGACACCACTGGTGATCACGAGGTGTTC

53_IGHV4-39_IGHJ4 IGH:CARYSPIHGCYDYW;IGL:CYSTDTTGDHEVF IGH:TGTGCGAGATACTCCCCGATTCATGGCTGCTACGACTACTGG;IGL:TGTTACTCAACAGACACCACTGGTGATCACGAGGTGTTC

53_IGHV4-39_IGHJ4 IGH:CARYSPLHGCYDYW;IGL:CYSTDTTGDHEVF IGH:TGTGCGAGATACTCCCCGCTTCATGGCTGCTACGACTACTGG;IGL:TGTTACTCAACAGACACCACTGGTGATCACGAGGTGTTC

53_IGHV4-39_IGHJ4 IGH:CARYSPIHGCYDYW;IGL:CYSTDTTGDHEVF IGH:TGTGCGAGATACTCCCCGATTCATGGCTGCTACGACTACTGG;IGL:TGTTACTCAACAGACACCACTGGTGATCACGAGGTGTTC

53_IGHV4-39_IGHJ4 IGH:CARYSPVHGCYDYW;IGL:CYSTDTTGDREVF IGH:TGTGCGAGGTACTCCCCGGTTCATGGCTGCTACGACTACTGG;IGL:TGTTACTCAACAGACACCACTGGTGATCGCGAGGTGTTC



53_IGHV4-39_IGHJ4 IGH:CARYSPIHGCYDYW;IGL:CYSTDPTGDHEVF IGH:TGTGCGAGATACTCCCCGATTCATGGCTGCTACGACTACTGG;IGL:TGTTACTCAACAGACCCCACTGGTGATCACGAGGTTTTC

54_IGHV4-61_IGHJ4 IGH:CAREGYCNEETCFWAFDSW;IGK:CLQHYSYPLTF IGH:TGTGCGAGAGAGGGATACTGTAATGAAGAAACCTGCTTCTGGGCTTTTGACTCCTGG;IGK:TGTCTACAGCATTATAGTTACCCTCTGACGTTC

54_IGHV4-61_IGHJ4 IGH:CAREGYCNEETCFWAFDSW;IGK:CLQHFSYPLTF IGH:TGTGCGAGAGAGGGATACTGCAATGAAGAAACCTGCTTCTGGGCTTTTGACTCCTGG;IGK:TGTCTACAGCATTTCAGTTACCCTCTGACGTTC

54_IGHV4-61_IGHJ4 IGH:CAREGYCNEETCFWAFDSW;IGK:CLQHYSYPLTF IGH:TGTGCGAGAGAGGGATACTGTAATGAAGAAACCTGCTTCTGGGCTTTTGACTCCTGG;IGK:TGTCTACAGCATTATAGTTACCCTCTGACGTTC

74_IGHV3-15_IGHJ3 IGH:CVKVDRRRAFDIW;IGK:CHQYYIRDTF IGH:TGTGTTAAAGTCGATAGGAGGAGGGCTTTTGATATCTGG;IGK:TGTCACCAATATTATATTAGGGACACTTTT

74_IGHV3-15_IGHJ3 IGH:CVKVDRRRAFDLW;IGK:CHQYYIRDTF IGH:TGTGTTAAAGTCGATAGAAGGAGGGCTTTTGATCTCTGG;IGK:TGTCACCAATATTATATTAGGGACACTTTT

80_IGHV1-2_IGHJ3 IGH:CARDMRNWNDPNDAFDIW;IGK:CQQSYSSLYSF IGH:TGTGCGAGAGATATGCGTAACTGGAACGACCCAAATGATGCTTTTGATATCTGG;IGK:TGTCAACAGAGTTACAGTTCCCTGTACTCTTTT

80_IGHV1-2_IGHJ3 IGH:CARDMRNWNDPNDAFDVW;IGK:CQQSYSSLYSF IGH:TGTGCGAGAGATATGCGTAACTGGAACGACCCAAATGATGCTTTTGATGTCTGG;IGK:TGTCAACAGAGTTACAGTTCCCTGTACTCTTTT

80_IGHV1-2_IGHJ3 IGH:CARDMRNWNDPNDAFDIW;IGK:CQQSYSSLYSF IGH:TGTGCGAGAGATATGCGTAACTGGAACGACCCAAATGATGCTTTTGATATCTGG;IGK:TGTCAACAGAGTTACAGTTCCCTGTACTCTTTT

20_IGHV4-30-2_IGHJ5 IGH:CARGPHHDIFSGYGPMNWFDPW;IGK:CQQRDSWPITF IGH:TGTGCCAGGGGACCGCATCACGACATTTTCTCTGGTTACGGCCCAATGAACTGGTTCGACCCCTGG;IGK:TGTCAGCAGCGTGACAGCTGGCCAATCACTTTT

20_IGHV4-30-2_IGHJ5 IGH:CARGPHHDIFSGYGPMNWFDPW;IGK:CQQRDSWPITF IGH:TGTGCCAGGGGACCGCATCACGACATTTTCTCTGGTTACGGCCCAATGAACTGGTTCGACCCCTGG;IGK:TGTCAGCAGCGTGACAGCTGGCCAATCACTTTT

94_IGHV3-23_IGHJ4 IGH:CAKATIAGGSGASYDYW;IGK:CQQSNSYPWTF IGH:TGTGCGAAAGCTACTATAGCGGGAGGTAGTGGGGCGTCCTATGACTACTGG;IGK:TGCCAACAGTCCAATAGTTACCCTTGGACGTTC

94_IGHV3-23_IGHJ4 IGH:CAKATIAGGSGASYDYW;IGK:CQQSNSYPWTF IGH:TGTGCGAAAGCTACTATAGCGGGAGGTAGTGGGGCGTCCTATGACTACTGG;IGK:TGCCAACAGTCTAATAGTTACCCTTGGACGTTC

94_IGHV3-23_IGHJ4 IGH:CAKATIAGGSGASYHYW;IGK:CQQSNSYPWTF IGH:TGTGCGAAAGCTACTATAGCGGGAGGTAGTGGGGCGTCGTATCACTACTGG;IGK:TGCCAACAGTCCAATAGTTACCCTTGGACGTTC

94_IGHV3-23_IGHJ4 IGH:CAKATIAGGSGASYDYW;IGK:CQQSHSYPWTF IGH:TGTGCGAAAGCTACTATTGCGGGAGGTAGTGGGGCGTCCTATGACTACTGG;IGK:TGCCAACAGTCTCATAGTTACCCTTGGACGTTC

94_IGHV3-23_IGHJ4 IGH:CAKATIAGGSGASYDYW;IGK:CQQSNSYPWTF IGH:TGTGCGAAAGCTACTATAGCGGGAGGTAGTGGGGCGTCCTATGACTACTGG;IGK:TGCCAACAGTCTAATAGTTACCCTTGGACGTTC

119_IGHV3-21_IGHJ4 IGH:CARLGHFFDSSVDFGYW;IGK:CLQHKSYPLTF IGH:TGCGCGAGACTGGGGCATTTTTTTGATAGTAGTGTCGATTTCGGTTATTGG;IGK:TGTCTACAGCATAAAAGCTACCCCCTCACTTTC

119_IGHV3-21_IGHJ4 IGH:CARLGHFFDSSVDFGYW;IGK:CLQHKSYPLTF IGH:TGCGCGAGGTTGGGGCATTTTTTTGATAGTAGTGTCGATTTCGGTTATTGG;IGK:TGTCTACAGCATAAAAGCTACCCCCTCACTTTC

119_IGHV3-21_IGHJ4 IGH:CARLGHFFDSSVDFGYW;IGK:CLQHKYYPLTF IGH:TGCGCGAGACTGGGGCATTTTTTTGATAGTAGTGTCGATTTCGGTTATTGG;IGK:TGTCTACAGCATAAATACTACCCCCTCACTTTC

120_IGHV5-51_IGHJ4 IGH:CAKGGMAAAGGLYFDYW;IGL:CQSADSSGTEVF IGH:TGTGCGAAAGGAGGCATGGCAGCAGCTGGGGGGCTCTACTTTGACTACTGG;IGL:TGTCAATCAGCAGACAGCAGTGGTACAGAGGTATTC

120_IGHV5-51_IGHJ4 IGH:CAKGGMAASGGLYFDYW;IGL:CQSADNTGVEVF IGH:TGTGCGAAGGGAGGCATGGCAGCATCTGGGGGGCTCTACTTTGACTACTGG;IGL:TGTCAATCAGCAGACAACACTGGTGTAGAGGTCTTC

120_IGHV5-51_IGHJ4 IGH:CAKGGMAAAGGLYFDYW;IGL:CQSADSRGTEVF IGH:TGTGCAAAAGGAGGCATGGCGGCAGCTGGGGGGCTCTACTTTGACTACTGG;IGL:TGTCAATCAGCCGACAGCAGGGGAACAGAGGTCTTC

120_IGHV5-51_IGHJ4 IGH:CAKGGMAAAGGLYFDYW;IGL:CQSADSRGTEVF IGH:TGTGCGAAAGGAGGCATGGCAGCAGCTGGGGGGCTCTACTTTGACTACTGG;IGL:TGTCAATCAGCCGACAGCAGGGGAACAGAGGTATTC

164_IGHV3-74_IGHJ4 IGH:CRGSGFDDYW;IGK:CMQGTHWPLTF IGH:TGTCGAGGTTCAGGGTTCGATGACTATTGG;IGK:TGCATGCAAGGTACACACTGGCCTCTCACTTTC

164_IGHV3-74_IGHJ4 IGH:CRASGFDDYW;IGK:CMQGKYWPLTF IGH:TGTCGAGCCTCAGGCTTCGATGACTACTGG;IGK:TGCATGCAAGGTAAATACTGGCCTCTCACTTTC

164_IGHV3-74_IGHJ4 IGH:CRGSGFDDYW;IGK:CMQGTHWPLTF IGH:TGTCGAGGTTCAGGATTCGATGACTACTGG;IGK:TGCATGCAAGGTACACACTGGCCTCTCACTTTC

167_IGHV1-69_IGHJ4 IGH:CATNDDKSGSYFFPDYW;IGK:CMQGAHWPPGF IGH:TGTGCGACTAACGATGACAAAAGTGGGAGCTACTTCTTTCCTGACTACTGG;IGK:TGCATGCAAGGTGCACACTGGCCTCCGGGGTTC

167_IGHV1-69_IGHJ4 IGH:CATNDDKSGSYFFPDYW;IGK:CMQGAHWPPGF IGH:TGTGCGACTAACGATGACAAAAGTGGGAGTTACTTCTTTCCTGACTACTGG;IGK:TGCATGCAAGGTGCACACTGGCCTCCGGGGTTC

167_IGHV1-69_IGHJ4 IGH:CATNDDKSGSYFFPDYW;IGK:CMQGAHWPPGF IGH:TGTGCGACTAACGATGACAAAAGTGGGAGCTACTTCTTTCCTGACTACTGG;IGK:TGCATGCAAGGTGCACACTGGCCTCCGGGGTTC

60_IGHV4-59_IGHJ3 IGH:CARDRTMMLSGSLDVW;IGK:CMQALQTRTF IGH:TGTGCGAGAGATCGGACAATGATGCTTAGTGGTTCTTTAGATGTCTGG;IGK:TGCATGCAAGCTCTACAAACCCGGACGTTC

60_IGHV4-59_IGHJ3 IGH:CARDRTMMLSGSFDVW;IGK:CMQALQTRTF IGH:TGTGCGAGAGATCGGACAATGATGCTTAGTGGTTCTTTTGATGTCTGG;IGK:TGCATGCAAGCTCTACAAACCCGGACGTTC

60_IGHV4-59_IGHJ3 IGH:CARDRTMMLSGSFDVW;IGK:CMQALQGRTF IGH:TGTGCGAGAGATCGGACAATGATGCTTAGTGGAAGCTTTGATGTCTGG;IGK:TGCATGCAAGCTCTGCAAGGCCGGACGTTC

61_IGHV1-24_IGHJ4 IGH:CATDLILLTGYYIRDYW;IGK:CMQGTHWLTF IGH:TGTGCAACAGACCTAATTCTTTTGACTGGCTACTACATTAGAGACTACTGG;IGK:TGCATGCAGGGTACACACTGGCTCACTTTC

61_IGHV1-24_IGHJ4 IGH:CATDLILLTGYYIRDYW;IGK:CMQGTHWLTF IGH:TGTGCAACAGACCTGATTCTTTTGACTGGCTATTATATTAGAGACTACTGG;IGK:TGCATGCAGGGTACACACTGGCTCACTTTC

61_IGHV1-24_IGHJ4 IGH:CATDLILFTGYYIRDYW;IGK:CMQGTRWLTF IGH:TGTGCAACAGACCTCATTCTTTTCACTGGCTATTATATTAGAGACTACTGG;IGK:TGCATGCAGGGTACACGCTGGCTCACTTTC

97_IGHV3-48_IGHJ4 IGH:CARGWGSDYW;IGK:CIQGTQIPITF IGH:TGTGCGAGAGGTTGGGGAAGTGATTATTGG;IGK:TGCATCCAAGGTACACAAATCCCGATCACCTTC

97_IGHV3-48_IGHJ4 IGH:CARGWGSDYW;IGK:CIQGTQIPITF IGH:TGTGCGAGAGGTTGGGGTAGTGATTATTGG;IGK:TGCATCCAAGGCACACAAATCCCGATCACCTTC

97_IGHV3-48_IGHJ4 IGH:CARGWGSDYW;IGK:CHQLKSSPYTF IGH:TGTGCGAGAGGTTGGGGCAGTGATTATTGG;IGK:TGTCATCAGCTTAAGAGTTCCCCGTACACTTTT

97_IGHV3-48_IGHJ4 IGH:CARGWGGDYW;IGK:CMQGTQIPITF IGH:TGTGCGCGAGGTTGGGGTGGTGACTACTGG;IGK:TGCATGCAAGGTACACAAATCCCGATCACCTTC

107_IGHV4-61_IGHJ4 IGH:CARVGIGLEMATSYGEGPFDHW;IGK:CQQYNNWPPVYTF IGH:TGCGCGAGAGTCGGCATAGGGTTGGAGATGGCCACAAGTTATGGGGAGGGGCCCTTTGACCACTGG;IGK:TGTCAGCAGTATAATAACTGGCCTCCGGTGTACACTTTT

107_IGHV4-61_IGHJ4 IGH:CARVGIGLEMATSYGEGPFDYW;IGK:CQQYNQWPPVYTF IGH:TGCGCGAGAGTAGGGATAGGGTTGGAGATGGCCACAAGTTACGGGGAGGGGCCCTTTGACTACTGG;IGK:TGTCAGCAGTATAATCAGTGGCCTCCGGTGTACACTTTT

107_IGHV4-61_IGHJ4 IGH:CARVGIGLEMATSYGEGPFDYW;IGK:CQQYNNWPPVYTF IGH:TGCGCGAGAGTAGGGATAGGGTTGGAGATGGCCACAAGTTACGGGGAGGGGCCCTTTGACTACTGG;IGK:TGTCAGCAGTATAATAACTGGCCTCCGGTGTACACTTTT

107_IGHV4-61_IGHJ4 IGH:CARVGIGLEMATSYGEGPFDHW;IGK:CQQYNNWPPVYTF IGH:TGCGCGAGAGTCGGCATAGGGTTGGAGATGGCCACAAGTTACGGGGAGGGGCCCTTTGACCACTGG;IGK:TGTCAGCAGTATAATAACTGGCCTCCGGTGTACACTTTT

123_IGHV3-33_IGHJ5 IGH:CARDSAARRWLMYNWFDPW;IGL:CQSYDNSLSAWVL IGH:TGTGCGAGAGATTCGGCCGCCCGACGTTGGTTGATGTACAACTGGTTCGACCCCTGG;IGL:TGCCAGTCCTATGACAACAGCCTGAGTGCTTGGGTGCTC

123_IGHV3-33_IGHJ5 IGH:CARDSAARRWLMYNWFDPW;IGL:CQSYDNSLSAWVL IGH:TGTGCGAGAGATTCGGCCGCCCGACGTTGGTTGATGTACAACTGGTTCGACCCCTGG;IGL:TGCCAGTCCTATGACAACAGCCTGAGTGCTTGGGTGCTC

126_IGHV3-30_IGHJ4 IGH:CAKEGRPHYYGSGTTDW;IGK:CQQLNSYPFTF IGH:TGTGCGAAAGAGGGCCGTCCACATTACTATGGTTCGGGGACTACTGATTGG;IGK:TGTCAACAGCTTAATAGTTACCCATTCACTTTC

126_IGHV3-30_IGHJ4 IGH:CAKEGRPRYYGSGTTDW;IGK:CQQLNSYPFTF IGH:TGTGCGAAAGAGGGCCGTCCACGTTACTATGGTTCGGGGACTACTGATTGG;IGK:TGTCAACAGCTTAATAGTTACCCATTCACTTTC

126_IGHV3-30_IGHJ4 IGH:CAKEGRPNYYGSGTTDW;IGK:CQQLNSYPFTF IGH:TGTGCGAAAGAGGGCCGTCCAAATTATTATGGTTCGGGGACTACTGATTGG;IGK:TGTCAACAGCTTAATAGTTACCCATTCACTTTC

126_IGHV3-30_IGHJ4 IGH:CAKEGRPNYYGSGTTDW;IGK:CQQLNSYPFTF IGH:TGTGCGAAAGAGGGCCGTCCAAATTACTATGGTTCGGGGACTACTGATTGG;IGK:TGTCAACAGCTTAATAGTTATCCATTCACTTTC

217_IGHV1-2_IGHJ6 IGH:CARRRFGDFLSRAMDVW;IGK:CQQSLSVPPTF IGH:TGTGCGAGAAGGCGGTTCGGGGACTTTTTATCTCGGGCCATGGACGTCTGG;IGK:TGTCAACAGAGTCTCAGTGTCCCTCCTACGTTC

217_IGHV1-2_IGHJ6 IGH:CARRRFGEFLSRAMDVW;IGK:CQQSLSVPPTF IGH:TGTGCGAGAAGGCGGTTCGGGGAATTTTTGTCTCGGGCCATGGACGTCTGG;IGK:TGTCAACAGAGTCTCAGTGTCCCTCCTACGTTC

217_IGHV1-2_IGHJ6 IGH:CARRRFGDFLSRAMDVW;IGK:CQQSISTPPTF IGH:TGTGCGAGAAGGCGGTTCGGGGATTTCTTATCTCGGGCCATGGACGTCTGG;IGK:TGTCAACAGAGTATCAGTACCCCTCCTACGTTC

217_IGHV1-2_IGHJ6 IGH:CARRRFGEFLSRAMDVW;IGK:CQQSLSVPPTF IGH:TGTGCGAGAAGGCGGTTCGGGGAGTTTTTATCTCGGGCCATGGACGTCTGG;IGK:TGTCAACAGAGTCTCAGTGTCCCTCCTACGTTC

217_IGHV1-2_IGHJ6 IGH:CARRRFGEFLSRAMDVW;IGK:CQQSLSVPPTF IGH:TGTGCGAGAAGGCGGTTCGGGGAATTTTTGTCTCGGGCCATGGACGTCTGG;IGK:TGTCAACAGAGTCTCAGTGTCCCTCCTACGTTC

125_IGHV4-34_IGHJ4 IGH:CARGRVRGAYVGVPLGFFDYW;IGK:CQQYYRTPITF IGH:TGTGCGAGAGGCCGGGTTCGGGGAGCCTATGTTGGAGTTCCCCTTGGGTTTTTCGACTACTGG;IGK:TGTCAGCAATATTATAGGACTCCGATCACCTTC

125_IGHV4-34_IGHJ4 IGH:CARGRVRGAYRGVPLGFFDYW;IGK:CQQYHSTPITF IGH:TGTGCGCGAGGCCGGGTTCGGGGAGCCTATCGTGGAGTTCCCCTTGGGTTTTTCGACTACTGG;IGK:TGTCAGCAATATCATTCTACTCCGATCACCTTC

125_IGHV4-34_IGHJ4 IGH:CARGRVRGAYVGVPLGFFDYW;IGK:CQQYFRTPITF IGH:TGTGCGAGAGGCCGGGTTCGGGGAGCCTATGTTGGAGTTCCCCTTGGGTTTTTCGACTACTGG;IGK:TGTCAGCAATATTTTAGAACTCCGATCACCTTC

125_IGHV4-34_IGHJ4 IGH:CARGRVRGAYVGVPLGFFDYW;IGK:CQQYYSTPITF IGH:TGTGCGAGAGGCCGGGTTCGGGGAGCCTATGTTGGAGTTCCCCTTGGGTTTTTCGACTACTGG;IGK:TGTCAGCAATATTATAGTACTCCGATCACCTTC

125_IGHV4-34_IGHJ4 IGH:CARGRVRGAYVGVPLGFFDYW;IGK:CQQYHSTPITF IGH:TGTGCGAGAGGCCGGGTTCGGGGAGCCTATGTTGGGGTTCCCCTTGGGTTTTTCGACTACTGG;IGK:TGTCAGCAATATCATAGTACTCCGATCACCTTC

125_IGHV4-34_IGHJ4 IGH:CARGRVRGAYPGVPLGFFDYW;IGK:CQQYYTSPSTF IGH:TGTGCGAGAGGCCGGGTTCGGGGAGCCTATCCTGGAGTTCCCCTTGGGTTTTTCGACTACTGG;IGK:TGTCAACAATATTATACTAGTCCGAGCACCTTC



156_IGHV1-46_IGHJ4 IGH:CGRIVGGTSDYW;IGK:CMQALQTPWTF IGH:TGTGGGCGAATCGTGGGAGGTACTAGTGACTACTGG;IGK:TGCATGCAAGCTCTACAAACTCCCTGGACGTTC

156_IGHV1-46_IGHJ4 IGH:CGRIVGGTSDYW;IGK:CMQALQTPWTF IGH:TGTGGGAGAATCGTGGGAGGTACTAGTGACTACTGG;IGK:TGCATGCAAGCTCTACAGACTCCCTGGACGTTC

156_IGHV1-46_IGHJ4 IGH:CGRIVGGTSDYW;IGK:CMQSLQTPWTF IGH:TGTGGGAGAATCGTGGGAGGCACTAGTGACTACTGG;IGK:TGCATGCAATCTCTGCAAACTCCCTGGACGTTC

156_IGHV1-46_IGHJ4 IGH:CGRIVGGTSDFW;IGK:CMQALQTPWTF IGH:TGTGGGAGAATCGTGGGAGGTACTAGTGACTTCTGG;IGK:TGCATGCAAGCTCTACAAACTCCCTGGACGTTC

156_IGHV1-46_IGHJ4 IGH:CGRIVGGTSDYW;IGK:CMQALQTPWTF IGH:TGTGGGAGAATCGTGGGAGGTACTAGTGACTACTGG;IGK:TGCATGCAAGCTCTACAGACTCCCTGGACGTTC

67_IGHV1-69D_IGHJ3 IGH:CARRKAVIVVPRPGEAFDIW;IGK:CQQTYTSLQTF IGH:TGCGCGAGACGAAAGGCTGTGATAGTGGTGCCCCGCCCCGGCGAGGCTTTTGATATCTGG;IGK:TGTCAACAGACTTATACTTCCCTCCAAACTTTC

67_IGHV1-69D_IGHJ3 IGH:CARRKAVIVVPRPGEAFDIW;IGK:CQQTYTSLQTF IGH:TGCGCGAGACGAAAGGCTGTGATAGTGGTGCCCCGCCCCGGCGAGGCTTTTGATATCTGG;IGK:TGTCAACAGACTTATACTTCCCTCCAGACTTTC

67_IGHV1-69D_IGHJ3 IGH:CARRKAVIVVPRPGEAFHIW;IGK:CQLGYTSLQTF IGH:TGTGCGAGACGAAAGGCTGTGATCGTGGTGCCCCGCCCCGGCGAGGCTTTTCATATCTGG;IGK:TGTCAACTGGGTTACACTTCCCTCCAAACTTTC

67_IGHV1-69D_IGHJ3 IGH:CARRKAVIVVPRPGEAFDIW;IGK:CQQCFTSVQSF IGH:TGTGCGAGACGAAAGGCTGTGATAGTGGTGCCCCGCCCCGGCGAGGCTTTTGATATTTGG;IGK:TGTCAACAGTGTTTCACTTCCGTCCAAAGTTTC

67_IGHV1-69D_IGHJ3 IGH:CARRKAVIVVPRPGEAFDIW;IGK:CQQCFSSVQTF IGH:TGTGCGAGACGAAAGGCTGTGATAGTAGTGCCCCGCCCCGGCGAGGCTTTTGATATTTGG;IGK:TGTCAACAGTGTTTCTCTTCCGTCCAGACTTTC

67_IGHV1-69D_IGHJ3 IGH:CARRKAVIVVPRPGEAFHIW;IGK:CQLAYTSLQTF IGH:TGTGCGAGACGGAAGGCTGTGATAGTAGTGCCCCGCCCCGGCGAGGCTTTTCATATTTGG;IGK:TGTCAACTGGCTTACACTTCCCTCCAAACTTTC

84_IGHV1-2_IGHJ4 IGH:CARRIPSTGYFTSW;IGL:CQSTDSRDIYNVF IGH:TGTGCGCGGCGTATACCATCGACTGGTTACTTTACCTCCTGG;IGL:TGTCAATCAACAGACAGCAGAGATATTTATAATGTCTTC

84_IGHV1-2_IGHJ4 IGH:CARRIPSTGYFTSW;IGL:CQSTDSRDVYNVF IGH:TGTGCGCGGCGTATACCATCAACGGGTTACTTTACCTCCTGG;IGL:TGTCAATCAACAGACAGCAGAGATGTTTATAATGTCTTC

84_IGHV1-2_IGHJ4 IGH:CARRVPSTGYFTSW;IGL:CQSTDSRDIYNVF IGH:TGTGCGCGGCGTGTCCCGTCAACTGGTTACTTTACCTCCTGG;IGL:TGTCAATCAACAGACAGCCGTGATATTTATAATGTCTTC

84_IGHV1-2_IGHJ4 IGH:CARRIPSTGYFTSW;IGL:CQSTDSRDIYNVF IGH:TGTGCGCGCCGTATCCCATCCACTGGTTACTTTACCTCCTGG;IGL:TGTCAATCAACAGACAGCCGTGATATTTATAATGTCTTC

84_IGHV1-2_IGHJ4 IGH:CARRVPSTGYFTSW;IGL:CQSTDSSDTYNVF IGH:TGTGCGCGGCGTGTACCGTCAACTGGTTACTTTACCTCCTGG;IGL:TGTCAATCAACAGACAGCAGTGATACTTATAATGTCTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQATQLPLTF IGH:TGTGCCAGAGGTGTACTTGACTACTGG;IGK:TGCACGCAGGCTACACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQATQLPLTF IGH:TGTGCGAGAGGAGTGCTCGACTACTGG;IGK:TGCACGCAAGCTACACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAAQLPLTF IGH:TGTGCGCGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTGCACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAVQLPLTF IGH:TGTGCGCGAGGAGTTCTTGACTACTGG;IGK:TGCACACAAGCTGTACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQATQLPLTF IGH:TGTGCCAGAGGTGTACTTGACTACTGG;IGK:TGCACGCAAGCTACACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQARQLPLTF IGH:TGTGCAAGAGGAGTGCTTGACTATTGG;IGK:TGCACGCAAGCCAGACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGAGTACTCGACTATTGG;IGK:TGCACGCAAGCCAAACAATTGCCTCTCACCTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKRLPLTF IGH:TGTGCGAGAGGAGTCCTTGACTATTGG;IGK:TGCACGCAAGCTAAACGGCTTCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQATQLPLTF IGH:TGTGCCAGAGGTGTGCTTGACTATTGG;IGK:TGCACGCAGGCTACACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKKLPLTF IGH:TGTGCGCGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAAAAATTGCCTCTCACCTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKRLPLTF IGH:TGTGCCAGAGGGGTGTTGGATTATTGG;IGK:TGCACGCAAGCTAAACGATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGGGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAAQLPLTF IGH:TGTGCGCGAGGAGTACTTGACTACTGG;IGK:TGCACGCAGGCTGCACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKELPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAGGAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAVQLPLTF IGH:TGTGCGCGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTGTACAGTTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQARQLPLTF IGH:TGTGCGAGAGGGGTTCTTGACTACTGG;IGK:TGCACGCAAGCCAGACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CGRGVLDYW;IGK:CAQAKQLPLTF IGH:TGTGGGAGAGGAGTGTTGGATTACTGG;IGK:TGCGCGCAAGCTAAACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGAGTACTTGACTATTGG;IGK:TGCACGCAAGCTAAACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CGRGVLDYW;IGK:CTQAKRLPLTF IGH:TGTGGGAGAGGGGTGTTGGATTATTGG;IGK:TGCACGCAAGCTAAACGATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQARQLPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAGACAGTTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAAQLPLTF IGH:TGTGCGAGAGGAGTCCTTGACTACTGG;IGK:TGCACGCAAGCTGCACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQARQLPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAGACAATTGCCTCTCACCTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKRLPLTF IGH:TGTGCCAGAGGGGTGTTGGATTATTGG;IGK:TGCACGCAAGCTAAACGGTTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAVELPLTF IGH:TGTGCGAGAGGAGTGCTTGACTATTGG;IGK:TGCACGCAAGCTGTAGAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQARQLPLTF IGH:TGTGCGAGAGGAGTTCTTGACTACTGG;IGK:TGCACACAAGCCAGACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQATKLPLTF IGH:TGTGCCAGAGGTGTACTTGACTATTGG;IGK:TGCACACAGGCTACAAAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGCGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGCGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKELPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAAGAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAACAACTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CGRGVLDYW;IGK:CTQATQLPLTF IGH:TGTGGGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTACACAGTTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CSRGVLDYW;IGK:CTQARQLPLTF IGH:TGTTCGCGAGGAGTCCTTGACTACTGG;IGK:TGCACGCAAGCCAGACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGAGTATTGGACTATTGG;IGK:TGCACGCAAGCTAAACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAACAATTGCCTCTCACCTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQATQLPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTACACAGTTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAAQLPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTGCACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQATKLPLTF IGH:TGTGCCAGAGGTGTACTTGACTACTGG;IGK:TGCACACAGGCTACAAAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQARQLPLTF IGH:TGTGCGAGAGGAGTGCTGGACTACTGG;IGK:TGTACGCAAGCTAGACAGTTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKELPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAAGAACTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAVELPLTF IGH:TGTGCGCGAGGGGTTCTTGACTACTGG;IGK:TGCACGCAAGCTGTAGAACTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKKLPLTF IGH:TGTGCGCGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAAAAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKELPLTS IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAAGAACTGCCTCTCACTTCC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQATQLPLTF IGH:TGTGCCAGAGGTGTACTTGACTATTGG;IGK:TGCACGCAGGCTACACAATTGCCTCTCACTTTC



2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAVQLPLTF IGH:TGTGCGAGAGGAGTCCTTGACTATTGG;IGK:TGCACGCAAGCTGTACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAGGCTAAACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CGRGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGGGAGGGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAACAGTTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKELPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACACAAGCTAAAGAGTTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQARQLPLTF IGH:TGTGCGAGAGGAGTTCTTGACTACTGG;IGK:TGCACGCAAGCCAGACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGGGTACTTGACTACTGG;IGK:TGCACGCAAGCTAAACAACTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQARQLPLTF IGH:TGTGCGAGGGGAGTGCTTGACTATTGG;IGK:TGCACGCAAGCCAGACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQATQLPLTF IGH:TGTGCCAGAGGTGTTCTTGACTACTGG;IGK:TGCACGCAAGCTACACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAACAACTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQATQLPLTF IGH:TGTGCGAGAGGTGTGCTTGACTATTGG;IGK:TGCACGCAAGCTACACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKQLPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACTCAAGCTAAACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAAQLPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTGCACAATTGCCTCTCACTTTC

2_IGHV3-48_IGHJ4 IGH:CARGVLDYW;IGK:CTQAKELPLTF IGH:TGTGCGAGAGGAGTGCTTGACTACTGG;IGK:TGCACGCAAGCTAAAGAATTGCCTCTCACTTTC

131_IGHV3-23_IGHJ6 IGH:CAKDLGPCRSGCHDAAPELLDVW;IGK:CMQGTHRRTF IGH:TGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAACTTTTGGACGTCTGG;IGK:TGCATGCAAGGAACACACCGGCGGACGTTC

131_IGHV3-23_IGHJ6 IGH:CAKDLGPCRSGCHDAAPELMDVW;IGK:CMQGTHRRTF IGH:TGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAACTTATGGACGTCTGG;IGK:TGCATGCAAGGTACACACCGGCGGACGTTC

131_IGHV3-23_IGHJ6 IGH:CAKDLGPCRSGCHDAAPELLDVW;IGK:CMQGTHRRTF IGH:TGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAGCTTTTGGACGTCTGG;IGK:TGCATGCAAGGTACACACCGGCGAACGTTC

131_IGHV3-23_IGHJ6 IGH:CAKDLGPCRSGCHDAAPELMDVW;IGK:CMQGTHRRTF IGH:TGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAACTTATGGACGTCTGG;IGK:TGCATGCAAGGAACACACCGGCGAACGTTC

131_IGHV3-23_IGHJ6 IGH:CAKDLGPCRSGCHDAAPELMDVW;IGK:CMQGTHRRTF IGH:TGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAACTTATGGACGTCTGG;IGK:TGCATGCAAGGTACACATCGGCGAACGTTC

131_IGHV3-23_IGHJ6 IGH:CAKDLGPCRSGCHDAAPELMDVW;IGK:CMQGTHRRTF IGH:TGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAGCTTATGGACGTCTGG;IGK:TGCATGCAAGGTACACACCGGCGAACGTTC

131_IGHV3-23_IGHJ6 IGH:CAKDLGPCRSGCHDAAPELMDVW;IGK:CMQGTHRRTF IGH:TGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAACTTATGGACGTCTGG;IGK:TGCATGCAAGGTACACACCGGCGAACGTTC

181_IGHV3-23_IGHJ4 IGH:CAKGRGQQLILTDW;IGK:CQHYDNIPPAF IGH:TGTGCGAAAGGAAGAGGGCAGCAGTTGATACTTACCGACTGG;IGK:TGTCAGCACTATGATAACATCCCTCCGGCTTTC

181_IGHV3-23_IGHJ4 IGH:CAKGRGQQLILTDW;IGK:CQQYDNIPPAF IGH:TGTGCGAAAGGAAGAGGCCAGCAGTTGATTCTTACCGACTGG;IGK:TGTCAACAGTATGATAACATCCCTCCGGCTTTC

181_IGHV3-23_IGHJ4 IGH:CAKGRGQQVILTDW;IGK:CQHYDDIPPAF IGH:TGTGCGAAGGGAAGAGGGCAGCAGGTGATACTTACCGACTGG;IGK:TGTCAACACTATGATGATATCCCTCCGGCTTTC

181_IGHV3-23_IGHJ4 IGH:CAKGRGQQLILTDW;IGK:CQHYDNIPPAF IGH:TGTGCGAAAGGAAGAGGACAGCAGTTGATACTTACCGACTGG;IGK:TGTCAGCACTATGATAACATCCCTCCGGCTTTC

181_IGHV3-23_IGHJ4 IGH:CAKGRGQQVILTDW;IGK:CQHYDNIPPAF IGH:TGTGCGAAAGGAAGAGGGCAGCAGGTGATACTTACCGACTGG;IGK:TGTCAACACTATGATAATATCCCTCCGGCTTTC

181_IGHV3-23_IGHJ4 IGH:CAKGRGQQLILTDW;IGK:CQQYDNIPPAF IGH:TGTGCGAAAGGAAGAGGGCAGCAGTTGATACTTACCGACTGG;IGK:TGTCAACAGTATGATAACATCCCTCCGGCTTTC

232_IGHV3-73_IGHJ5 IGH:CTRHRIRMAAPWGENLFDSW;IGK:CMQGLQTPLTF IGH:TGCACCAGACATCGGATTCGTATGGCAGCACCTTGGGGAGAAAACTTGTTCGACTCCTGG;IGK:TGCATGCAAGGTCTACAAACTCCTCTCACTTTC

232_IGHV3-73_IGHJ5 IGH:CTRHRIRMAAPWGENLFDSW;IGK:CMQGLQTPLTF IGH:TGCACCAGACATCGGATTCGTATGGCCGCACCTTGGGGAGAAAATTTGTTCGACTCATGG;IGK:TGCATGCAAGGTCTACAAACTCCTCTCACTTTC

232_IGHV3-73_IGHJ5 IGH:CTRHRIRMAAPWGENLFDAW;IGK:CMQGLQTPLTF IGH:TGCACCAGACATCGGATTCGTATGGCAGCACCTTGGGGAGAAAACTTGTTCGACGCCTGG;IGK:TGCATGCAAGGTCTACAAACTCCTCTCACTTTC

232_IGHV3-73_IGHJ5 IGH:CTRHRIRMAAPWGENLFDSW;IGK:CMQGLQTPLTF IGH:TGTACTAGACACCGGATTCGTATGGCAGCACCTTGGGGAGAAAACTTGTTTGACTCCTGG;IGK:TGCATGCAGGGTCTACAAACTCCTCTCACTTTC

232_IGHV3-73_IGHJ5 IGH:CTRHRIRMAAPWGENLFDSW;IGK:CMQGLQTPLTF IGH:TGCACCAGACATCGGATTCGTATGGCCGCACCTTGGGGAGAAAACTTGTTCGACTCCTGG;IGK:TGCATGCAAGGTCTACAAACTCCTCTCACTTTC
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168_IGHV1-18_IGHJ4 ATCACATAACAACCACATCCCTCCTCTAAAGAAGCCCCGGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGATCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTCAAGAAGCCTGGGTCTTCGGTGAAG

GTCTCCTGCACGGCTTCTGGAGGCACTTTCAGCAGTAATGCTTTCACCTGGGTGCGACAGGCCCCTGGGCAAGGGCTTGAGTGGCTGGGAGGCTTCATCCCTATTTTTGGGACATCAAACCACGCACAGAAGTTCCAGGGGAGAATCACGATTAACGCGGACGAGTCCACGA

GTACAGTCTACATGGAACTGAGTAGCCTGAGAACTGACGACACGGCCGTGTACTTCTGTGCGAGCGTGGATAAAGAAAAGGTTCCCCTCTATGCCTATTACTGTGACTCCTGGGGCCAGGGAACCCTGGTCACCGTCTCGTCAGCTTCCACCAAGGGCCCATCCGTCTTCCCCCT

GGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

168_IGHV1-18_IGHJ4 ATCACATAACAACCACATCCCTCCTCTAAAGAAGCCCCGGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGATCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTCAAGAAGCCTGGGTCCTCGGTGAAG

GTCTCCTGCACGGCTTCTGGAGGCACTTTCAGCAGTAATGCTTTCACCTGGGTGCGACAGGCTCCTGGGCAAGGGCTTGAGTGGCTGGGAGGCTTCATCCCTATTTTTGGGACTTCAAACCACGCACAGAAGTTCCAGGGGAGAATCACGATTAACGCGGACGAGTCCACGC

GTACAGTCTACATGGAACTGAGTAGCCTGAGAACTGACGACACGGCCGTGTACTTCTGTGCGACCGTGGATAAAGAAAAGGTTCCCCTCTATGCCTATTACTGTGACTCCTGGGGCCAGGGAACCCTGGTCACCGTCTCGTCAGCTTCCACCAAGGGCCCATCCGTCTTCCCCCT

GGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

168_IGHV1-18_IGHJ4 ATCACATAACAACCACATCCCTCCTCTAAAGAAGCCCCGGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGATCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTCAAGAAGCCTGGGTCTTCGGTGAAG

GTCTCCTGCACGGCTTCTGGAGGCACTTTCAGCAGTAATGCTTTCACCTGGGTGCGACAGGCCCCTGGGCAAGGGCTTGAGTGGCTGGGAGGCTTCATCCCTATTTTTGGGACATCAAACCACGCACAGAAGTTCCAGGGGAGAATCACGATTAACGCGGACGAGTCCACGA

GTACAGTCTACATGGAACTGAGTAGCCTGAGAACTGACGACACGGCCGTGTACTTCTGTGCGAGCGTGGATAAAGAAAAGGTTCCCCTCTATGCCTATTACTGTGACTCCTGGGGCCAGGGAACCCTGGTCACCGTCTCGTCAGCTTCCACCAAGGGCCCATCCGTCTTCCCCCT

GGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

191_IGHV1-2_IGHJ2 GAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGTGCAGCTGGTACAGTCTGGGCCTGAGGTGTGGAAGCCTGGGGCCTCAATG

AAGGTCTCCTGCAAGGCTTCTGGAACCACCTTCACCGCCTACTATATCAACTGGATTCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAATGCTGTCTCTGGCGACACAAACTATGCCCAGAAGTTTCAGGGCCGGGTCACCATGACCAGGGACACGTCCCTC

AAAACAGCCGACATGGAGCTGAGTAGGCTGAAATATGACGACACGGCCGTGTATTATTGTGCGAAGACGGGGCTCCGGCCTCAAGATTGGTACTTCGATCTTTGGGGCCCTGGCACCCTGGTCACTGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCC

TGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

191_IGHV1-2_IGHJ2 GGGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGCCTGAGGTGTGGAAGCCTGGGGCCTCA

GGGAAGGTCTCCTGCACGGCTTCTGGGAGCACCTCCGGCGCCTATTATATCCACTGGGTTCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGGTCAGCCCTCTCACTGGTGACACAAACTATGCCCATAAATTTCAGGGCCGGGTCACCATGACCAGGGGCACGT

CCCGCAACACAGCCGACATGGTTGTGAGTAGACTGAAATCTGACGACACGGCCGTCTATTATTGCGCGAAGACGGGGATCCGGCCTCAAGACTGGTACTTCGATCTTTGGGGCCCTGGCACCCTGGTCACGGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGG

CGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGA

191_IGHV1-2_IGHJ2 GGGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACACGAGCCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGCCTGAGGTGTGGAAGCCTGGGGCCTCAG

TGAAGGTCTCCTGCAAGGCTTCTGGAAGCACCTTCAGCGCCTACTATATCCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAACCCTGTCACTGGTGACACAAACTATGCCCAGAAGTTTCAGGGCCGGGTCACCATGACCAGGGGCACGTCC

CTCAACACAGCCGACATGGAGCTGAGTAGGCTGAAATCTGACGACATGGCCGTGTATTATTGTGCGAAGACGGGGATCCGGCCTCAAGACTGGTACTTCGATCTTTGGGGCCCTGGCACCCTGGTCACTGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCG

CCCTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGA

28_IGHV3-43_IGHJ3 GAAGTGTAATCACTCTGGGACACAGCCCACTCAGAGGCGTCCCTTCCAGAACCCGCTATATAGTAGGAGACATGCAAATAGGGCCCTCCCTCTGCTGATGAAAACCAGCCCAGCCCTGACCCTGCAGCTCTGGGAGAGGAGCCCCAGCCCTGAGATTCCCAGGTGTTTCCATTCA

GTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGACTGAGCTGGATTTTCCTTTTGCCTATTTTAAAAGGTGTCCAGTGTGAAGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGCAGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCT

TTGATGATTATGCCATGCACTGGGTCCGGCAAGCTCCAGGGATGGGCCTGGAGTGGGTCTCAAGTATTAATTGGAATGGTGATAATGTAGACTATGCGGACTCTGTGAAGGGCCGATTCACCATCTCCAGAGACAACGCCAAGAACTCCCTGTATCTGCAGATGAACAGTCTG

AGACCTGAGGACACGGCCTTGTATTACTGTGCAAGGAAGGACCGAGAATACTACTTACTTGCTCTTGATGTCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCG

GCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

28_IGHV3-43_IGHJ3 TGGGGGGGGAGAGGAGCCCCAGCCCTGAGATTCCCAGGTGTTTCCATTCAGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGACTGAGCTGGATTTTCCTTTTGCCTATTTTAAAAGGTGTCCAGTGTGAAGTGCAGCTGGTGGAGTCTGGGGGAGGCTTG

GTACAGCCTGGCAGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTGATGATTATGCCATGCACTGGGTCCGGCAAGCTCCAGGGATGGGCCTGGAGTGGGTCTCAAGTATTAATTGGAATGGTGATAATGTAGACTATGCGGACTCTGTGAAGGGCCGATTCA

CCATCTCCAGAGACAACGCCAAGAACTCCCTGTATCTGCAGATGAACAGTCTGAGACCTGAGGACACGGCCTTGTATTACTGTGCAAGGAAGGACCGAGAATACTACTTACTTGCTCTTGATGTCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCA

TCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

4_IGHV4-59_IGHJ4 TGGGAAATGCTTTCTGAGAGTCCTGGACCTCCTGTGAAAGAATATGAAACATCTGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATGTGTCCTGTCCCAGGTGCGCCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACTTGCACTGTCTC

TGGTGACTCAATGAATACCTATTATTGGTACTGGATCCGGCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGGTATATCTATTACAGTGGGAGCACCAACTACAACCCCTCCCTCAAGAGTCGAGTCTCCATATCAGTAGACCTGTCCAAGAGCCACTTCTCCCTGAACTTGACCT

CTGTCACCGCTGCGGACACGGCCGTTTATTATTGTGCGAGAGGACTGTGGTACGTCCCTGACCACTGGGGCCAGGGAACCCTGGTCACCGTGTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTG

GGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



4_IGHV4-59_IGHJ4 AGGTTCCAGCTCACATGGGAAATGCTTTCTGAGAGTCCTGGACCTCCTGTGAAAGAATATGAAACATCTGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATGTGTCCTGTCCCAGGTGCGCCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCC

TCACTTGCACTGTCTCTGGTGACTCAATGAATACCTATTATTGGTACTGGATCCGGCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGGTATATCTATTACAGTGGGAGCACCAACTACAACCCCTCCCTCAAGAGTCGAGTCTCCATATCAGTAGACCTGTCCAAGAGCCACTTC

TCCCTGAACTTGACCTCTGTCACCGCTGCGGACACGGCCGTTTATTATTGTGCGAGAGGACTGTGGTACGTCCCTGACCACTGGGGCCAGGGAACCCTGGTCACCGTGTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGG

GGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

4_IGHV4-59_IGHJ4 CTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAATATGAAACATCTGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCGCCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACTTGCACTGTCTCTGGTGACTC

CATGAATACCTATTATTGGTATTGGATTCGGCAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCTATTACAGTGGGACCACCAACTACAATCCCTCCCTCAAGAGTCGAGTCTCCATATCAATAGACCTGTCCAAGAGCCACTTCTCCCTGAACTTGACCTCTGTCACCGC

TGCAGACACGGCCGTTTATTATTGTGCGAGAGGACTGTGGTACGTCCCTGACCACTGGGGCCCGGGAACCCTGGTCACCGTGTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGG

TCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

46_IGHV1-69D_IGHJ6 ATCACATAACAACCACATTCCTCCTCTAAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCACCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGGCTGGGTCCTCGGTGAAG

GTCTCTTGCAAGGCTTCTGGTGGCACCTTCAGCAACTATGCCATCAGCTGGGTGCGACAGGCCGCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATGTTTGGAACAGCAAGGTATTCACAGAAGTTCCAGGGCAGAATCACGATTGACACGGACGCCTCAAGCA

ACACAGGTTACATGGAGATGAGGAGCCTGAAATATGAGGACACGGCCATATATTACTGTGTGAGAGTCGCCCAGGGCAGCTCCCTTCGAGGCGCTATGGACGTCTGGGGCCACGGGACCACGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCA

CCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

46_IGHV1-69D_IGHJ6 ATCACATAACAACCACATTCCTCCTCTAAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCACCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGGCTGGGTCCTCGGTGAAG

GTCTCTTGCAAGGCTTCTGGTGGCACCTTCAGCAGCTATGCCATCAGCTGGGTGCGACAGGCCGCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATGTTTGGAACAGCAAGGTATGCACAGAAGTTCCAGGGCAGAATCACGATTGACACGGACGACTCCACGA

ACACAGGTTACATGGAGATGAGGAGCCTGAAATATGAGGACACGGCCATATATTACTGTGTGAGAGTCGCCCTGGGCAGCTCCCTTCGTGGCGCTATGGACGTCTGGGGCCACGGGACCACGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCA

CCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

46_IGHV1-69D_IGHJ6 ATCACATAACAACCACATTCCTCCTCTAAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCACCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGGCTGGGTCCTCGGTGAAG

GTCTCTTGCAAGGCTTCTGGTGGCACCTTCAGCGATTATGCCATCAGCTGGGTGCGACAGGCCGCTGGACAAGGGCTTGAGTGGATGGGAGGAATCATCCCTATGTTTGGAACAGCAAGGTATTCACAGAAGTTCCAGGGCAGAATCACGATTGACACGGACGGCTCCACCA

ACACAGGTTACATGGAGATGAGGAGCCTGAAGTATGAGGACACGGCCATATATTACTGTGTGAGAGTCGCCCAGGGCAGCTCCCTTCGAGGCGCTATGGACGTCTGGGGCCACGGGACCACGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCA

CCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

51_IGHV1-2_IGHJ5 GAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGACTGGGGCCTCAGTA

AAGGTCTCCTGCAAGGCCTCTGGATACACCTTCAGTGGCCAGTATATGCACTGGGTGCGACAGGTCCCTGGACAAGGGCCTGAGTGGATGGGGTGGATCAACCCCAAGAGTGGCGGCACACTCGTTGCACGCAAGTTTCAGGGCAGGCTCATCATGACCAGGGACACCTCCA

TCACCACCGCCTACATGGAGCTGCGAAGTCTGAGATCTGACGACACGGCCGTGTATTACTGTGCGAGAGATCTAGGATCAATATGGTTCGGGGAGAGAGTGTGGGTCTTTGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGT

CTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

51_IGHV1-2_IGHJ5 GGGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGTGCACCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAG

TGAAGGTCTCCTGCAAGGCTTCTGGATACAGCTTCACCGGCTACTATATACACTGGTTGCGACAGGCCCCTGGACAAGGACTTCAGTGGATGGGGTGGATCAACCCTAATAGTGGCGGCACAGTCTATGCAAAGAACTTTCAGGGTAGGGTCACCATGACCAGGGACACGACC

ATCAGCACAGTCTACATGGATCTGAGCAGGCTGAGATCCGACGACACGGCCGTTTATTTCTGTGCGAGAGATCTAGGATTAATTTGGTTCGGGGAGAGAGTGTGGGTCTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGG

TCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

51_IGHV1-2_IGHJ5 GGGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGACTGGGGCCTCA

GTAAAGGTCTCCTGCAAGGCCTCTGGATACACCTTCAGCGGCCAGTATATGCACTGGGTGCGACAGGTCCCTGGACAAGGGCTTGAGTGGATGGGGTGGATCAACCCCAAGAGTGGCGGCACACTCGTTGCACGCAAGTTTCAGGGCAGGCTCATCATGACCAGGGACACCT

CCATCACCACCGCCTACATGGAGCTGAGAAGCCTGAGATCTGGCGACACGGGCGTGTATTATTGTGCGAGAGATCTAGGATCAATATGGTTCGGGGAGAGAGTGTGGGTCTTTGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATC

GGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

14_IGHV4-39_IGHJ4 AACACGTTCAGTTGACACCTGGATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTATTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCC

CTCCTATGCACTGTCTCTGGTGGCTCCGTCAGCAGTAATCGTTTCTATTGGGGCTGGATCCGCCAGCCCCCAGGGAAGGAGTTCGAGTGGATTGGGAGTATATACTATACTGGGAGGACCTACTACAACCCGTCCCTCACGAGTCGAGTCACCATATCCGTTGACACGTCCAAG

AACCAGTTCTCCCTCAAGTTGAACTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGTTACACAAGTCCTTTGTACTGGTGATAGTTGCCGTGCCCACTGGGGCCAGGGAACCCTGCTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCC

TCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

14_IGHV4-39_IGHJ4 GGGATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTATTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCCTATGCACTGTCTCT

GGTGGCTCCGTCAGCAGTAATCGTTTCTATTGGGGCTGGATCCGCCAGCCCCCAGGGAAGGAGTTCGAGTGGATTGGGAGTATATACTATACTGGGAGGACCTACTACAACCCGTCCCTCACGAGTCGAGTCACCATATCCGTTGACACGTCCAAGAACCAGTTCTCCCTCAAG

TTGAACTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGTTACACAAGTCCTTTGTACTGGTGATAGTTGCCGTGCCCACTGGGGCCAGGGAACCCTGCTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGG

GGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



14_IGHV4-39_IGHJ4 TTTCTTATATGGGGATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTATTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGCCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCCTATG

CACTGTCTCTGGTGGCTCCGTCAGCAGTAATCGTTTCTATTGGGGCTGGATCCGCCAGCCCCCAGGGAAGGAGTTGGAGTGGATTGGGAGTATATACTATACTGGGAGGACCTACTACAACCCGTCCCTCACGAGTCGAGTCACCATATCCCTTGACACGTCCAAGAACCAGTT

CTCCCTCAAGTTGAACTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGTTACACAGGTCCTTTGTACTGGTGATAGTTGCCGTGCCCACTGGGGCCAGGGAACCCTGCTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGA

GCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

6_IGHV1-18_IGHJ6 ACCCAAAAACCACACCCCTCCTTGGGAGAATCCCCTAGATCACAGCTCCTCACCATGGACTGGACCTGGAGCATCCTTTTCTTGGTGGCAGCAGCAACAGGTGCCCACTCCCAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAGGTCTCC

TGCAAGGCTTCTGGTTACACCTTTATCAGTCACGGTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGACTTGAGTGGATGGGATGGATCCGCACTTCCAATGGTGACACAAACTTTGCACAGAAGGTCCAGGGCAGAGTCTCCATGACCACAGACACATCCACGAGCACAGTT

TACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGTATTACTGTGCGCGAGAAGGGAATAAGATTACCTCGGGAGATTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCATCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACC

CTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

6_IGHV1-18_IGHJ6 ACCCAAAAACCACACCCCTCCTTGGGAGAATCCCCTAGATCACAGCTCCTCACCATGGACTGGACCTGGAGCATCCTTTTCTTGGTGGCAGCAGCAACAGGTGCCCACTCCCAGGTTCAACTGGTGCAGTCTGGAGGTGAGCTGAAGAAGCCTGGGGCCTCACTGAAGGTCTCCT

GTACGGCCTCTGGTTACACCTTTACCAGCCACGGTATTAGCTGGGTGCGACAGGCCCCTGGACAAGGACTTGAGTGGCTGGGATGGATCCGCACTTCCAACGGTGACACAAACTATGCACAGAAGTTCCAGAACAGAGTCTCCATGACCACAGACACATCCACGAGCGCAGCCTA

CATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGTATTACTGTGCGAGAGAGGGGAATAAGATTCCCTCGGGAGATTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCC

TCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

6_IGHV1-18_IGHJ6 ACCCAAAAACCACACCCCTCCTTGGGAGAATCCCCTAGATCACAGCTCCTCACCATGGACTGGACCTGGAGCATCCTTTTCTTGGTGGCAGCAGCAACAGGTGCCCACTCCCAGGTTCAACTGGTGCAGTCTGGAGCTGAGATGAAGAAGCCTGGGGCCTCAGTGAAGGTCTCCT

GCACGGCTTCTGGTTACACCTTTACCAGCCACGGTATCAGCTGGGTGCGCCAGGCCCCTGGACAAGGACTTGAGTGGCTGGGATGGATCCGCACTTCCAATGGTGACACAAATTATGCACAGAAGTTCCAGAACAGAGTCTCCATGACCACAGACACATCCACGAGCGCAGCCTA

CATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGTATTACTGTGCGAGAGAGGGGAACAAGATTCCCTCGGGAGATTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCC

TCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

8_IGHV5-51_IGHJ4 GCCCAGCTGGGATCTCAGGGCTTCATTTTCTGTCCGCCACCATCATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAGTCTGTGCCGAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAGAAGCCCGGGGAGTCTCTGAAGCTCTCCTGTCAGGG

TTCTGGATACAACTTTACCACTTACTGGATCGGCTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGGTGGGGATCATCTATCCTGGTGACTCTGATACCAGATTCAGCCCGTCCTTCCGAGGCCAGGTCAGCATCTCAGCCGACAACTCCATCAGCACCGCCTACCTGCA

CTGGACCAGCCTGAAGGCCTCGGACACCGCCATGTATTACTGTGCGATCCTTTTATTCGGCGAGGGGCACTACTTGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGC

GGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

8_IGHV5-51_IGHJ4 GCCCAGCTGGGATCTCAGGGCTTCATTTTCTGTCCGCCACCATCATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAGTCTGTGCCGAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAGAAGCCCGGGGAGTCTCTGAAGCTCTCCTGTCAGGG

TTCTGGATACAACTTTACCACTTACTGGATCGGCTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGGTGGGTATCATCTATCCTGGTGACTCTGATACCAGATTCAGCCCGTCCTTCCGAGGCCAGGTCAGCATCTCAGCCGACAACTCCATCAGCACCGCCTACCTGCAC

TGGACCAGCCTGAAGGCCTCGGACACCGCCATGTATTACTGTGCGATCCTTTTATTCGGGGAGGGGCACTACTTGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCG

GCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

8_IGHV5-51_IGHJ4 GCCCAGCTGGGATCTCAGGGCTTCATTTTCTGTCCGCCACCATCATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAGTCTGTGCCGAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAGAAGCCCGGGGAGTCTCTGAAGCTCTCCTGTCAGGG

TTCTGGATACAACTTTACCACTTACTGGATCGGCTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGGTGGGTATCATCTATCCTGGTGACTCTGATACCAGATTCAGCCCGTCCTTCCGAGGCCAGGTCAGCATCTCAGCCGACAACTCCATCAGCACCGCCTACCTGCAC

TGGACCAGCCTGAAGGCCTCGGACACCGCCATGTATTACTGTGCGATCCTTTTATTCGGGGAGGGGCACTACTTGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCG

GCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

109_IGHV2-5_IGHJ3 AGTGACTCCTGTGCCCCACCATGGACACACTTTGCTCCACGCTCCTGCTGCTGACCATCCCTTCATGGGTCTTGTCCCAGATCACCTTGAAGGAGTCTGGTCCTACGCTGGTGAAACCCACACAGACCCTCACGCTGACCTGCACCTTCTCTGGGTTCTCACTCACCACTACCGGAGT

GGGTGTGGGCTGGATCCGTCAGCCCCCAGGAAAGGCCCTGGAGTGGCTTGCTTACATTTATTGGGGTGATGATAAGCGCTACAGCCCATCTCTGAAGAGCAGGCTCACCATCACCAAGGACACCTCCAAAAACCAGGTGGCCCTTACTATGACCAACATGGACCCTGTGGACAC

AGCCACATATTTCTGTGCACACAACTACTATAATAGTCATGAGGGTGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTG

GTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

109_IGHV2-5_IGHJ3 GGACTCCTGTGCCCCACCATGGACACACTTTGCTCCACGCTCCTGCTGCTGACCATCCCTTCATGGGTCTTGTCCCAGATCACCTTGAAGGAGTCTGGTCCTACGCTGGTGAAACCCACACAGACCCTCACGCTGACCTGCACCTTCTCTGGGTTCTCACTCAGCACTAGCGGAGTG

GGTGTGGGCTGGATCCGTCAGCCCCCAGGAAAGGCCCTGGAGTGGCTTGCATACATTTATTGGGGTGATGATAAGCGCTACAGCCCATCTCTGAAGAGCAGGCTCACCATCACCAAGGACACCTCCAAAAACCAGGTGGCCCTTACAATGACCAACATGGACCCTGTGGACACA

GCCACATATTACTGTGCACACAACTACTATAATAGTCATGAAGGTGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGG

TCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

11_IGHV1-69D_IGHJ5 ATCACATAACAACCACATTCCTCCTCTAAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTGCAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAG

GTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCACCTATATTATCAACTGGGTGCGACAGGCCCCAGGAGAAGGGCTTGAGTGGATGGGAGGGAGCATCCCTATCTTTGGTACAGCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCGACGA

GCACAGTCTACATGGAGTTGAGTAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTACAAGAGCAGTGGCTGGTAACCAGGGGTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCC

TCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



11_IGHV1-69D_IGHJ5 ATCACATAACAACCACATTCCTCCTCTAAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTGCAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAG

GTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCACCTATATTATCAACTGGGTGCGACAGGCCCCAGGAGAAGGGCTTGAGTGGATGGGAGGGAGCATCCCTATCTTTGGTACAGCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCGACGA

GCACAGTCTACATGGAGTTGAGTAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTACAAGAGCAGTGGCTGGTAACCAGGGGTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCC

TCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

112_IGHV1-69D_IGHJ4 ATCACATAACAGCCACATTCCTCCTCTACAGAAGCCCCTGGGAGCACCGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCGGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTACAATCTGGGGCTGAAGTGAAGAAGCCTGGGTCCTCGGTGAAGG

TCTCCTGCAAGGCTTCTGGAGGCTCCTTCACCACTGATGGTCTCACTTGGTTGCGGCAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGCTCACCCCTGTGTTCGGCTCAGCCAACTACGCACAGAAGTTGTTCGGCAGAGTCACCATTACCGCGGACGAATCGACGAG

CACAGGGTACATGGAGATGGTTAGCCTGACATCCGAAGACACGGCCGTTTATTACTGTGCGAGACATGTGGGACGTGTTGAGAACCTAGGCTACTTCGACTCCTGGGGCCAGGGAACCCTAATAACCGTCTCTTCCGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACC

CTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

112_IGHV1-69D_IGHJ4 CCACATTCCTCCTCTACAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAAGTGAAGAAGCCTGGGTCCTCGGTGAAGGTGTCCTGCAAG

GCTTCTGGAGGCTCCTTCACCACTGATGGTCTCACTTGGTTGCGGCAGGCCCCTGGACAAGGGCTCGACTGGATCGGGGGACTCACCCCTGTCTTTGGTTCAGCCAACTACGCACAGAAGTTGCACGGCAGAGTCACCATTACCGCGGACGAGTCGACGAGCACACACTACAT

GGAGATTAGTGGACTGACATCTGAAGACACGGCCGTTTATTACTGTGCGAGACATGTGGGACGTGTTGAGAATTTAGGGTACTTCGACCACTGGGGCCAGGGAACCCTGGTGACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGA

GCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

116_IGHV3-53_IGHJ3 GGGAGAGGAGCCCAGCACTGGGATTCCGAGGTGTTTCCATTCGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTTTGGCTGAGTTGGGTTTTCCTTGTTGCTATTTCAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGACTGGAGGAGGCTTGATCCAGC

CTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGGTTCAACGTCAGTAGCAACTACATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCACTTATTTATATCGGTGGTACCACATACTACGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGA

GACAATTCCAAGAACACCCTGTATCTTCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCGAGAGATCCCCTCTTTACCGATTCGGGGAGTTATTTACGGGGGAGGGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCCTCC

ACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCA

GGA

116_IGHV3-53_IGHJ3 GGGAGAGGAGCCCAGCACTGGGATTCCGAGGTGTTTCCATTCGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTTTGGCTGAGCTGGGTTTTCCTTGTTGCTATTTCAAAAGGTGTCCAGTGTGACGTGCAGCTGGTGGAGACTGGAGGAGGCTTGATCCAGCC

TGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGGTTCACCGTCAGTAGCAACTACATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCACTTATTTATACCGGTGGTACCACATACTACGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGA

GACAATTCCAAGAACACGCTGTATCTTCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCGAGAGATACCCTCTTTACGGATTCGGGGAGTTATTTACGGGGGAGGGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCCTC

CACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTC

AGGA

117_IGHV4-61_IGHJ4 ACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCTCTGTCTCTGGTGGC

TCCATCAGCGGTAGTAATTACTTCTGGAGCTGGATCCGGCAGCCCCCAGGGAAGGGACTGGAGTGGATTGGCTATATCTATCACAATGGGAGAACCAACTACAACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAGCTC

TGTGACCGCTGCGGACACGGCCGTTTATTACTGTGCGAGATGTAACAGTGGCTGGTACCGGTTTGGCTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGG

CCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

117_IGHV4-61_IGHJ4 ATTTCCTTAAATTCAGGTTCCAGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCG

GAGACCCTGTCCCTCACTTGCTCTGTCTCTGGTGGCTCCATCAGTGGTAGTAATTACTTCTGGAGCTGGATCCGCCAGGCCCCCGGGAAGGGACTGGAGTGGATTGGATATATTTATCATAATGGGAGAACGTACTACAGCCCCTCCCTCGAGAGTCGAGTCGCCATGTCAGT

GGACACGTCCAAGAACCAGTTCTCCCTGAACCTGACCTCTGTGACCGCAGCGGACACGGCCGTCTACTTCTGTGCGAGATGTAACAGTGGCTGGTACCGGTTTGGCTACTGGGGCCAGGGAACCCTGGTCACCGTGTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCT

GGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

118_IGHV4-61_IGHJ4 GGGAAATGCTTTCTGAGAGTCGTCGATCTCATGTGCAAGAAAATGATCCACCTGTGGTTCCTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCAGTTGCTGGAGTCGGGCCCAGGACTGGTGAATCCTTCGGAGACCCTGTCCCTCGCCTGCAACGTCTC

TGGCGGCTCCATCACCACTAGTAATTATTACTGGGGCTGGATCCGCCAGCCCCCAGGGAAGGGGCTGGAATGGATTGCCAATATTTATTATCGTGGGAATTCCTACCACAGCCCGTCCCTCAGGAGTCGAGTCACCATATCCATTGACGCGTCTAAGAATCAGTTGTCCCTGAAG

TTGAAGTCTGTGACCGCCGCAGATACGGCTGTGTACTACTGTGCGAGAGTCGGGGATCCCTGGGGCTATCGTTTTGAATATTTTGACCAGTGGGGCCAGGGAGCCCTGGTTACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAG

CACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

118_IGHV4-61_IGHJ4 GAGGTCCACCTCATAAGGGAGATGCTTTCTGAGAGTCGTCGATCTCATGTGCAGGAAAATGATCCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCAGTTGCTGGAGTCGGGCCCAGGACTGGTGAATCCTTCGGAGACCCTGTCC

CTCGCCTGCGACGTCTCTGGCGGCTCCATCACCACTAGTAATTATTACTGGGGCTGGATCCGCCAGCCCCCAGGGAAGGGGCTGGAATGGATTGCCAATATTTATTATCGTGGGAACTCCTACCACAACCCGTCCCTCAGGAGTCGAGTCACCATATCCGTTGACGCGTCTAAGA

ATCAGTTGTCACTGAAGTTGAAGTCTGTGACCGCCGCAGACACGGCTGTGTATTACTGTGCGAGAGTCGGGGATCCCTGGGGGTATCGTTTTGAATATTTTGACCAGTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTG

GCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

135_IGHV4-61_IGHJ6 ATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCACTGTCTCTGGTG

GCTCCGTCAGCACTGATAGTTACTTCTGGACCTGGATCCGGCAGCCCCCCGGGAAGAGACTGGAATGGATTGCGTATATGTATTATAGTGGGAGCACCAACTCTAACCCCTCTCTGAAGAGTCGACTCATCACATCAGTTGACACGTCCAAGAACCAATTCTCGCTGAAGCTGACG

TCTGTGACCGCTGCGGACACAGCCGTGTATTATTGTGCGAGACAGCGAAAGTATTACAACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCATTGTTTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCG

GCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



135_IGHV4-61_IGHJ6 ATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACGTGCACTGTCTCTGGTG

GCTCCGTCAGCACAGATAGTTACTTCTGGAGCTGGATCCGGCAGCCCCCCGGGAAGAGACTGGAGTGGATTGCGTATATGTATTATAGTGGGAGCACTAACTCTAACCCCTCTCTGAAGAGTCGACTCATCACATCAGTTGACACGTCCAAGAACCAATTCTCCCTGAAGCTGAG

GTCTGTGACGGCTGCAGACACAGGCGTGTATTATTGTGCGAGACAGCGAAAATACTACAACGGAATGGACGTCTGGGGCCAAGGGACTACGGTCATTGTTTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGC

GGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

136_IGHV3-21_IGHJ4 AGCTCTGAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCGGGGGGAGGCCTGG

TCAAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAGCTATACCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCGTGCATTAGTGGGAGCAGTAGTAACATATACTACGCAGACTCAGTGAAGGGCCGATTCAC

CATCTCCAGAGACAACGACAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGACCCGAAGACACGGCCGTGTACTACTGTGCGAGAGTGGCCCCTCTTTCTATAGCAGCAGCTGGGACTTGGGGCCAGGGAAGCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

136_IGHV3-21_IGHJ4 ATGGGGGAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCCTG

GTCAAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAGCTATACCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCATGCATTAGTGGTAGTAGTAGCAACATATACTACGCAGACTCAGTGAAGGGCCGATTCA

CCATCTCCAGAGACAACGACAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGACCCGAAGACACGGCTGTGTATTATTGTGCGAGAGTGGCCCCTCTTTCTATAGCAGCAGCTGGTTCTTGGGGCCAGGGAAGCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATC

GGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

140_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTTATCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTTTTTTAAAAGGTGCCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TTCAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGTGGCTATGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAGTTATCAGTGGTAGTGCTGATAGGACATACTACGCAGAGTCCGTGAAGGGCCGGTTC

ACCATTTCCAGAGACAATTCCAAGAATACGCTGTATCTGCAAATGAACAACCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAGGGGCGATCTTTTGGGTGGTTATTTCCTTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCC

CATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

140_IGHV3-23_IGHJ4 GAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACGCACCATGGAGTTTGGGCTGAGCTGGCTTATTCTTGTGGCTATTTTAAAAGGTGCCCAGTGTGAGGTGCAGTTGGTGGAGTCTGGGGGAGGCTTGGTACAG

CCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCGGCTATGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAGTTATCAGTGGTAGTGCTGATCGGACATATTATACGGAGTCCGTGCAGGGCCGGTTCACCAT

TTCCAGAGACAATTCCAAGAATACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTTTATTACTGTGCGAAGGGGCGATCTTTTGGGTGGTTATTTCCTTTTGACTACTGGGCCCAGGGAATCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

142_IGHV4-30-2_IGHJ4 CCTGTCCATACAGAGGCACCACCCACTTGCAAATCTCACTTAGGCACCCACAGAAACCCACCACACATTTCCTTACATTCAGGGTCCTGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCC

CAGATGGGTCCTGTCCCAGGTGCAGCTGCGGGAGTCGGGCCCAGGACTGGTGAGGCCTTCACAGACCCTGTCCCTCACCTGCAGTGTCTCTGGTGTCTCCATCAGCAGTGGTGATTACTACTGGAGTTGGATCCGCCAGCCCCCAGGGAAGGGCCTGGAGTGGATTGGGC

ACATTTATAACAGTGGGAGCACCAACTACAACCCGTCCCTCAAGAGTCGACTTACCATATCAGTGGACACGTCCAATAACCAGCTCTCCCTGATACTGAGCTCTGTGACTGCCGCAGACACGGCCGTGTATTACTGTGCCAGAGCTCCTGCCTGGTTATTTAGGGGGGTTTCGTAT

TTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGG

CGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

142_IGHV4-30-2_IGHJ4 GAGGGTCCTGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCC

CTCACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTACTGATTACTACTGGAGTTGGATCCGCCAGCCCCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTACTACAACCCGTCCCTCAAGAGTCGACTTACCATATCAATAGACACGTCCAAGAA

CCAGTTCTCCCTGAACTTGAGCTCTGTGACTGCCGCAGACACGGCCGTGTATTACTGTGCCAGAGCTCCTGCCTGGTTATTTAGGGAGGTTTCGTACTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCC

146_IGHV3-30_IGHJ2 GAGCTCTGGGAGAGGAGCCCAGCACTAGAAGTCGGCGGTGTTTCCATTCGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGTTGCTCTTTTAAGAGGTGTCCAGTGTCAGGTGCACCTGGTGGAGTCTGGGGGAGGCGT

GGTCCAGCCTGGGAGGTCCCTGAGACTCGCCTGTGTAGCCTCTGGATTCACCTTCAGTACCTCTGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATCTCAAAAGATGGAGGTAATAAGTACTATGCAGACTCCGTGAAGGGCCGATT

CACCATCTCCAGAGACAGTTCCAAGAACACTCTGTATCTGCAAATGAACAGCCTGAGAGCTGAGGACACGGCTACCTATTACTGTGCGACCGATTTCCTTGGGGGGACTTATCGTTATTTATACTGGTTCTTCGATATCTGGGGCCGTGGCACCCTGGTCACTGTCTCCTCAGCCT

CCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCT

CAGGA

146_IGHV3-30_IGHJ2 GGGAGAGGAGCCCAGCACTAGAAGTCGGCGGTGTTTCCATTCGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGTTGCTCTTTTAAGAGGTGTCCAGTGTCAGGTGCACCTGGTGGAGTCAGGGGGAGGCGTGGTCCAG

CCTGGGAGGTCCCTGAGACTCGCCTGTGTAGCCTCTGGATTCACCTTCAGTACCTCTGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATCTCAAAAGATGGAGGTAATAAGTACTATGCAGACTCCGTGAAGGGCCGATTCACCATCT

CCAGAGACAGTTCCAAGAACACTCTGTATCTGCAAATGAACAGCCTGAGAGCTGAGGACACGGCTACCTATTACTGTGCGACCGATTTCCTTGGGGGGACTTATCGTTATTTATACTGGTTCTTCGATATCTGGGGCCGTGGCACCCTGGTCACTGTCTCCTCAGCCTCCACCAAG

GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

149_IGHV3-11_IGHJ4 AGCTCTGGGAGAAGAGCCCCAGCCCCAGAATTCCCAGGAGTTTCCATTCGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCTATTATAAAAGGTGTCCAGTGTCAGGTGCACCTGGTGGAGTCTGGGGGAGGCTTGG

TCAAGCCTGGAGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGGTTCAGCTTCAGTGACTCCTACATGACCTGGATCCGCCAGGTTCCAGGGAAGGGGCTGGAGTGGCTCTCACACATTAGTAGTAGCGCTAGTGCCATATACTACTCAGACTCTGTGAAGGGCCGATTCACCA

TCTCCAGGGACAACGTCAAGAATTCAGTGTATCTGCAAATGAACAGCCTGAGAGTCGAGGACACGGCCGTGTATTACTGTGCGAGAGCCGTCGTTCGGGGACTCAGATCGTCGTACTACTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCATCCCCGACCA

GCCCCAAGGTCTTCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC



149_IGHV3-11_IGHJ4 GCTCTGGGAGAAGAGCCCCAGCCCCAGAAGTCCCAGGAGTTTCCATTCGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCTATTATAAAAGGTGTCCAGGGTCAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TCAAGCCTGGAGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTGACTCCTACATGACCTGGATCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGCTTTCACACATTAGTAGTAGTGGTAGTGCCATATACTATTCAGACTCTGTGAAGGGCCGATTCACCA

TCTCCAGGGACAACGCCAGGAACTCAGTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCGAGAGCCATCGTTCGGGGACTCAGATCGTCGTACTACTTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTGTCCTCAGCATCCCCGACC

AGCCCCAAGGTCTTCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

15_IGHV5-10-1_IGHJ4 AGTCTCCTTCACCACCCAGCTGGGATCTCAGGGCTTCCTTTTCTGTCCTCCTCCAGGATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAATCTGTGCCGAAGTGCAGCTGGTGCAGTCCGGAGCAGAGGTAACAAAGCCCGGAGAGTCTCTGAGGATC

TCCTGTAAGACTTCTGGATACAACTTTCCCAGCTACTGGATCAACTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGATGGGGAGGATTGATCCTAGTGACTCAAACACCAACTACAGCCCGTCCTTCCAAGGCCACGTCACCTTCTCAGTTGACAAGTCCACCGGTAGTG

CCTACCTACAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCGTGTATTACTGTGCGAGACAGGTCCTCGGCTATCGAGACAGGTGGTGGGGGGTGGACTTCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACC

CTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

15_IGHV5-10-1_IGHJ4 AGTCTCCTTCACCACCCAGCTGGGATCTCAGGGCTTCCTTTTCTGTCCTCCTCCAGGATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAATCTGTGCCGAAGTGCAGCTGGTGCAGTCCGGAGCAGAGGTAACAAAGCCCGGAGAGTCTCTGAGGATC

TCCTGTAAGACTTCTGGATACAACTTTCCCAGCTACTGGATCAACTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGATGGGGAGGATTGATCCTAGTGACTCAAACACCAACTACAGCCCGTCCTTCCAAGGCCACGTCACCTTCTCAGTTGACAAGTCCACCGGTAGTG

CCTACCTACAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCGTGTATTACTGTGCGAGACAGGTCCTCGGCTATCGAGACAGGTGGTGGGGGGTGGACTTCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACC

CTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

158_IGHV1-18_IGHJ4 ACCCAAAAACCACACCCCTCCTTGGGAGAATCCCCTAGATCACAGCTCCTCACCATGGACTGGACCTGGAGCATCCTTTTCTTGGTGGCAGCAGCAACAGGTGCCCACTCCCAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAGGAAGCCTGGGGCCTCAGTGAAGGTCTCC

TGCAAGACTTCTGGTTACAGCTTTAACACTTATGGAATTACCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAATGGATGGGATGGATCAGCGTCTACAATGGCAACACAAACTATGCACAGAAGTACCAGGGCAGAGTCACCATGACCACAGACACATCCACGAACACGGCCT

ACATGGAAGTCAGGGGCCTCAGATCTGACGACACGGCCATATATTACTGTGCGAGACAGGTTTTTGGAGCGATTTCCCCCAACTGGTCTTTTGACTTCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTC

CAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

158_IGHV1-18_IGHJ4 TGGGGACCCAAAAACCACACCCCTCCTTGGGAGAATCCCCTAGATCACAGCTCCTCACCATGGACTGGACCTGGAGCATCCTTTTCTTGGTGGCAGCAGCAACAGGTGCCCACTCCCAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAGGAAGCCTGGGGCCTCAGTGAAG

GTCTCCTGCAAGACTTCTGGTTACAGCTTTAACACTTATGGAATTACCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAATGGATGGGATGGATCAGCGTCTACAATGGCAACACAAACTATGCACAGAAGTACCAGGGCAGAGTCACCATGACCACAGACACATCCACGAACA

CGGCCTACATGGAAGTCAGGGGCCTCAGATCTGACGACACGGCCATATATTACTGTGCGAGACAGGTTTTTGGAGCGATTTCCCCCAACTGGTCTTTTGACTTCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACC

CTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

170_IGHV1-8_IGHJ5 GCATCACTCAACAACCACATCTGTCCTCTAGAGAAAAGCCTGTGAGCACAGCTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCTACAAGTGCCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAA

GGTCTCCTGCAAGGCTTCTGGATACATCTTCACCAATTATGACATCAACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGGTGGATGAACCCTAGTAGTGGTGACACAGGCTTTGCGCAGAACTTCCTGGGCAGAGTCACCTTGACCAGGAACACCCCCATAA

GCACAGCCTACATGGAGCTGAGCAGCCTAACATCTGACGACACGGCCGTCTATTTCTGTGCGAGAGGCCTCTACGGTGGTAGCTCCGGCTCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGA

GCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCAC

170_IGHV1-8_IGHJ5 GGATAGGTATATTGGTGCCCTGAGAGCATCACTCAACAACCACATCTGTCCTCTAGAGAAAAGCCTGTGAGCACAGCTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCTACAAGTGCCCACTCCCAGGTGCAGCTGGTGCAATCTGGGGCTGAGGT

GAAGAAGCCTGGGGCCTCAGTGAAGGTCTCCTGCAAGGCTTCTGGATACATCTTCACCAATTATGACATCAACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGGTGGATGAATCCTAGCAGTGGTGACACAGGCTTTGCGCAGAAGTTCCTGGGCAGAGT

CACCTTGACCAGGAACACCCCCATAAGTACAGCCTACATGGAGTTGAGCGGCCTAACATCCAACGACACGGCCGTTTATTTCTGTGCGAGAGGCCTCTACGGTGGAAGCTCCGGCTCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTC

TTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

170_IGHV1-8_IGHJ5 GTTTCTTATATGGGGATCACTCAACAACCACATCTGTCCTCTAGAGAAAAGCCTGTGAGCACAGCTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCTACAAGTGCCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTG

GGGCCTCAGTGAAGGTCTCCTGCAAGGCTTCTGGATACATCTTCACCAATTATGACATCAACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGGTGGATGAACCCTAGCAGTGGTGACACAGGCTTTGCGCAGAAGTTCCTGGGCAGAGTCACCTTGACCAG

GAACACCCCCATAAGTACAGCCTACATGGAGCTCAGCAGCCTAAGATCTGACGACACGGCCGTGTATTTCTGTGCGAGAGGCCTCTACGGTGGTAGCTCCGGCTCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGC

ACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

170_IGHV1-8_IGHJ5 ACCGATTTTCTTATATGGGATCACTCAACAACCACATCTGTCCTCTAGAGAAAAGCCTGTGAGCACAGCTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCTACAAGTGCCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGC

CTGGGGCCTCAGTGAAGGTCTCCTGCAAGGCTTCTGGATACATCTTCACCAATTATGACATCAACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGGTGGATGAACCCTAGTAGTGGTGACACAGGCTTTGCGCAGAACTTCCTGGGCAGAGTCACCTTGAC

CAGGAACACCCCCATAAGCACAGCCTACATGGAGCTGAGCAGCCTAACATCTGACGACACGGCCGTCTATTTCTGTGCGAGAGGCCTCTACGGTGGTAGCTCCGGCTCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTG

GCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

176_IGHV3-33_IGHJ5 GCTCCCTCTACTGATGGAAACCAGCCCAGCCCTGACCCTGCAGCTCTGGGAGACGAGCCCAGCACTGGAAGTCGCCGGTGTTTCCATTCGGTGATCATCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGTTGTTCTTTTAAGAGGTGTCCAG

TGTCAGGTGCAGCTGGTGGAGTCTGGGGGAGGGGTGGTCCAGCCTGGGAGGCCCCACAGACTCTCCTGTGCAGGCTCTGGATTCACCTTCAGTAGTTATGCTTTCCACTGGGTCCGCCAGGCTCCAGGCAAGGGCCTGGAATGGGTGGCATTTATATCACATGATGGAAG

TAATAAGTATTACGGAGACTCCGTGAAGGGCCGATTCATCATCTCCAGAGACAATTCCAAGAAAACAGTTTATCTGCAAATGGACAGCCTGAGAAGTGAGGACACGGCTGTATATTACTGTGCGAGAATTCCCACGACGCGACAGGGGGTAGGAGGACCCGGTAGCTCCCGGTC

GGCGAACAACTGGTTCGACCCCTGGGGCCAGGGAGTCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGT

CGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



176_IGHV3-33_IGHJ5 CCCTCTACTGATGAAAACCAGCCCAGCCCTGACCCTGCAGCTCTGGGAGACGAGCCCAGCACTGGAAGTCGCCGGTGTTTCCATTCGGTGATCATCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGTAGTTCTTTTAAGAGGTGTCCAATGT

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGGGTGGTCCAGCCTGGGAGGTCCCACAGACTCTCCTGTGCAGCCTCTGGATTTACCTTCAGTAGTTATGCTTTCCACTGGGTCCGCCAGGCTCCAGGCAAGGGCCTGGAATGGGTGGCATTTATATCATATGATGGAAGTAAT

AAGTACTTCGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAATACAGTTTATCTGCAAATGAACAGCCTGAGAACTGAGGACACGGCTGTCTATTACTGTGCGAGAATACCCACGACGCGGCAGGGGGTAGGAGGACCCGGTAGCTCCCGGTCGGC

GAACAACTGGTTCGACCCCTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGT

GGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

18_IGHV1-8_IGHJ4 CTGAGAGCATCACTCAACAACCACATCTGTCCTCTAGAGAAAACCCTGTGAGCACAGCTCCTCACCATGGACTGGACCTGGAGGATTCTCTTCTTGGTGGCAGCAGCTACAAGTGCCCACGCCCAGGTGCAACTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCA

GTGAAGGTCTCCTGCGAGGCTTCTGGATACACCTTCAGTCATTACGATGTCAACTGGGTGCGACAGGCCGCTGGACAAGGGCTTGAGTGGGTGGCCTGGATGAACCCTAATAGTGGCAATACCGCCTATGCACAGAACTTCCAGGGCAGAGTTACCTTGACCCGGAACACCTC

CCTAAGCACAGCCTACATGGAGCTCAACACCCTGAGGTCTGAGGACACGGCCGTGTATTACTGCGCGCGAGCCACCTTCGTTCATTCCTCTGGTTCGGGGACTTTTTCTAACCACTTTCTCTACTGGGGTCAGGGGACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCAT

CGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

18_IGHV1-8_IGHJ4 GGGGGATCACTCAACAACCACATCTGTCCTCTAGAGAAAACCCTGTGAGCACAGCTCCTCACCATGGACTGGACCTGGAGGATTCTCTTCTTGGTGGCAGCAGCAACAAGTGCCCACGCCCAGGTGCAACTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGT

GAAGGTCTCCTGCAAGGCTTCTGGATACACCTTCAGTCATTATGATATCAACTGGGTGCGACAGGCCGCTGGACAAGGGCTTGAGTGGGTGGCCTGGATGAACCCTAATAGTGGCGATACCGCCTATGCACAGAACTTCCAGGGCAGAGTTACCTTGACCCGGAACGCCTCCC

TAAGCACAGCCTACATGGAGCTCAACACCCTGAGGTCTGAGGACACGGCCGTCTATTACTGCGCGCGAGCCACCTTCGTTCACTCCTCTGGTTCGGGGACTTTTTCCAACCACTTTCTCCACTGGGGTCAGGGGACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

182_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGCCTGTGCTGGGTTTTCCTTGTTGCTTTTTTAGAAGATGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGT

ACAGCCTGGAGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAGTTTTGAAATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGCTTTCATACATTAGTAGTAGTGGTAGTACCATATACTACGCAGACTCTGTGAAGGGCCGATTCACCA

TCTCCAGAGACAACGCCAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTATTTATTACTGTGCGAGAGATGTGATCGAACCGGGATACAACTATGGATTTCCCCACTACTTTGACCACTGGGGCCAGGGAACCCTGGTCACCGTCTCCCCAGGGAG

TGCATCCGCCCCAACCCTTTTCCCCCTCGTCTCCTGTGAGAATTCCCCGTCGGATACGAGCAGCGTG

182_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAACCTTGGT

ACAGCCTGGAGGGTCCCTGAGACTCTCCTGTACAGCCTCTGGATTCACTTTTAGTAGTTATGAAATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGATTTCATACATTAGCAGTAGTGGTACCACCATATACTACGCAGACTCTGTGAGGGGCCGATTCACCAT

CTCCAGAGACAACGCCAAGAACGCACTGTATCTGCAAGTGAACCGCCTGAGAGGCGAGGACACGGCTTTTTATTACTGTGCGAGAGATGTGATCGAACCGGGATACAACTATGGGTTTCCCCACTACTTTGACTGCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTC

CACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTC

AGGA

183_IGHV3-30_IGHJ4 GAGCTCTGGGAGAGGAGCCCAGCACTAGAAGTCGGCGGTGTTTCCATTCGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGCTGCTCTTTTAAGAGGTGTCCAGTGTCAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGT

GGTCCAGCCTGGGAAGTCCCTGAGACTCTCCTGTGCAGCCTCTCGATTCACCTTCAGTAGCTATGCCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGCTGGCGATTATTTCAGATGATGGAAATAAAAAATATTATGAGGACTCCGTGAAGGGCCGATTCA

CCATCTCCAGAGACAATTCCAGGAACACGCTGTATTTGCAATTGAACAGCCTGAGAATTGAGGACACGGCTGTGTATTATTGTGCGAAAGAGGGCCGTCCACATTACTATGGTTCGGGGACTAATGATTGGGGCCAGGGAACCCTAGTCACCGTCTCCTCAGCCTCCACCAAGG

GCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

183_IGHV3-30_IGHJ4 GGGAGAGGAGCCCAGCACTAGAAGTCGGCGGTGTTTCCATTCGGGGATCAGCACTGAACACAGAGGACTCACCATGGACTTTGGGCTGAGCTGGGTTTTCCTCGTTGCTCTTTTAAGAGGTGTCCAGTGTCAGGTGCAGCTGGTGGAGTCGGGGGGAGGCGTGGTCCAG

CCTGGGAAGTCCCTGAAACTCTCATGTGCAGCCTCTCGATTCAATTTCAGTTCCTATGCCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGCTGACAATTATTTCAAATGATGGAACGAAAAAATTTTATGAGGACTCCGTGAAGGGCCGATTCACCATCTCCA

GAGACAATTCCAGGAACACCCTGTATCTGCAATTGAACAGCCTGAGGGTTGAGGACACGGCTGTCTATTACTGTGCGAAAGAGGGCCGTCCATATTACTATGGTTCGGGGACTAATGATTGGGGCCCGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

195_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTCTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCGGGGGGGTCCCTGAGAGTTTCCTGTGTTGCCTCTGGATTCAGCTTTAACCACTATGCCTTGAATTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCCGCCATTAGTGGTAGTGGTACTATGACGTACTACGCAGACTCCGTGAAGGGCCGGTTCA

CCGTCTCCAGAGACAACTCTAAGAACACATTATATCTGCAACTGAACAGCCTGCGAGTCGAGGACACGGCCGTTTATTACTGTGCGAAAGGGGGCAGCAGTGGCTGGTCCCACTACTTTGAATCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAG

195_IGHV3-23_IGHJ4 GAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTCTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGC

CGGGGGGGTCCCTGAGAGTTTCCTGTGTAGCCTCTGGATTCAGCTTTAACACCTATGCCTTGATTTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAGCCATTAGTGGTAGTGGTTCTATGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCGTCT

CCAGAGACAACTCCAAGAACACCTTGTATCTGCAACTGAACAGCCTGCGAGCCGAGGACACGGCCATTTATTACTGTACGAAAGGGGGCAGCAGTGGCTGGTCCCACTACTTTGAATCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGT

CTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGA

198_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAAGTCACCATGGAGTTTGGGCTGAACTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAACTGGTGGAGTCTGGGGGAGTCTTGG

TACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAACTATTAGTGGTAGTGGTGGTAGCACATACTACGCAGACTCCGTGAAGGGCCGGTTCA

CCGTCTCCAGAGACAGTTCCAAGAACACGGTGTATCTGCAAATCAATAGCCTGAGAGTCGAGGACACGGCCGTATATTACTGTGCGAAAGCCCCCCGCGACCTCTGGTCTTATTTTGATTATTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATC

GGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



198_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGACTATTTTAAAAGGTGCCCAGTGTGGGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCATCTTTAGCGACCATGCCCTGACCTGGGTCCGCCAGGCTCCAGGGAAGGGACTGGAGTGGGTCTCAACTATTAGTGGTAGTGGTGGTAGCACATATTATGCAAACTCCGTGAGGGGCCGGTTCAC

CGTTTCCAGAGACAGGTCCAAGAACACGCTGTATCTGCAGATGAATAGCCTGAGAGTCGAGGACACGGCCGTATATTACTGTGCGAAAGCCCCCCGCGACCTCTGGTCTTATTTTGATTATTGGGGCCAGGGAACCCTGGTCATCGTCGCCTCAGCCTCCACCAAGGGCCCATC

GGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTG

198_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGACTATTTTAAAAGGTGCCCAGTGTGGGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCATCTTTAGCGACCATGCCCTGACCTGGGTCCGCCAGGCTCCAGGGAAGGGACTGGAGTGGGTCTCAACTATTAGTGGTAGTGGTGGTAGCACATATTATGCAGACTCCGTGAGGGGCCGGTTCA

CCGTATCCAGAGACAGGTCCAAGAACACGCTGTATCTGCAAATGAATAGCCTGAGAGTCGAGGACACGGCCGTATATTACTGTGCGAAAGCCCCCCGCGACCTCTGGTCTTATTTTGATTATTGGGGCCAGGGAACCCTGGTCATCGTCGCCTCAGCCTCCACCAAGGGCCCATC

GGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

198_IGHV3-23_IGHJ4 CTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAAGTCACCATGGAGTTTGGGCTGAACTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAACTGGTGGAGTCTGGGGGAGTCTTGGTAC

AGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAACTATTAGTGGTAGTGGTGGTAGCACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCG

TCTCCAGAGACAGTTCCAAGAACACGGTGTATCTGCAAATGAATAGCCTGAGAGTCGAGGACACGGCCGTATATTACTGTGCGAAAGCCCCCCGCGACCTCTGGTCTTATTTTGATTATTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGT

CTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGA

199_IGHV1-46_IGHJ5 CCCTGAAAGCATCATCCAACAACCACATCCCTTCTCCACAGAAGCCTCTGAGAGGAAAGTTCTTCACCATGGACTGGACCTGGAGGGTCTTCTGCTTGCTGGCTGTAGCTTCAGGGTCTCACTGCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCC

TCAGTGAAGATTTCCTGCGAGGCTTCTGGATTCACGTTCACCAGGTTCTATATGCACTGGCTGCGACAGGCCCCTGGACAAGGGCCTGAGTGGATGGGAATAATCAACCCTAGTGGGAGTAGAACAACCTACGCACAGAGGTTCCAGGGCAGAGTCACCATGACCAGGGACTC

GTCCGCGAGCACAGTTTTCATGGAGTTGAGCAGCCTGACATCTGAAGACACGGCCGTGTATTTTTGTGCGGGAGGCCGTGTGCCGGGGGCTGCTAGTGCGGGATTCGACCCCTGGGGCCAGGGAACCCTGGTCATCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTT

CCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

199_IGHV1-46_IGHJ5 ATCATCCAACAACCACATCCCTTCTCCACAGAAGCCTCTGAGAGGAAAGTTCTTCACCATGGACTGGACCTGGAGGGTCTTCTGCTTGCTGGCTGTAGCTTCAGGGTCTCACTGCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAGA

TTTCCTGCGAGGCTTCTGGATTCACGTTCACCAGGTTCTATATGCACTGGCTGCGACAGGCCCCTGGACAAGGGCCTGAGTGGATGGGAATAATCAACCCTAGTGGGAGTAGAACAACCTACGCACAGAGGTTCCAGGGCAGAGTCACCATGACCAGGGACTCGTCCGCGAGC

ACAGTTTTCATGGAGTTGAGCAGCCTGACATCTGAAGACACGGCCGTGTATTTTTGTGCGGGAGGCCGTGTGCCGGGGGCTGCTAGTGCGGGATTCGACCCCTGGGGCCAGGGAACCCTGGTCATCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCAC

CCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

201_IGHV4-59_IGHJ5 ATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACATCTGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCCGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCAGTGTCTCTGGTG

GCTCCATGACTAATTACTACTGGAGCTGGATCCGGCAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGAATATCTATTACAGTGGGAGTACCAGCTACAACCCCTCCCTCCAGAGTCGAGTCACCATATCGGTAGACACGTCCAAGAACCAGTTCTCCCTGAACCTGAGCTCTGC

GACCGCTGCGGACACGGCCGTATATTACTGTGCGAGATTGAGACGGGGCAGTGGCTGGTGGGCGCCGGAGTCGTTGGGGTGGTTCGACCCCTGGGGCCAGGGAATCCTGGTCATCGTCTCCACAGCCTCCACCAAGGGCCC

201_IGHV4-59_IGHJ5 ATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACATCTGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCCGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCACTGTCTCTGGTG

GCTCCATGACTTATTACTACTGGAGCTGGATCCGGCAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGAATATCCATTACAGTGGGAGTACCAGCTACAACCCCTCCCTCCAGAGTCGAGTCACCATATCGTTAGACACGTCCAAGAACCAGTTCTCCCTGAACCTGAGCTCTGC

GACCGCTGCGGACACGGCCGTGTATTACTGTGCGAGATTGACACGGGGCAGTGGCTGGTGGGCGCCGGAGTCGTTGGGGTGGTTCGACCCCTGGGGCCAGGGAATCCTGGTCATCGTCTCCACAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAA

GAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

202_IGHV1-18_IGHJ4 ACCCAAAAACCACACCCCTCCTTGGGAGAATCCCCTAGATCACAGCTCCTCACCATGGACTGGACCTGGAGCATCCTTTTCTTGGTGGCAGCAACAACAGGTGTCCACTCCCAGGTTCAACTGGTGCAGTCTGGAGGTGAGGTGAAGAAGCCTGGGGCCTCAGTAAAGGTCTCCT

GCAAGGCTGCTGGTTACACCTTCACCAATTATGGGATCAGCTGGGTGCGCCAGGCCCCTGGACAAGGACTCGAATGGATGGGATGGATCAGTGGTGACAATGGTCACACAGTCTATGCTCAGAAATTCCAGGGCAGAGTCACCATGACCACAGACACATCCACGAACACAGCCT

ACATGGAAGTAAGGGACGTCAAATCTGACGACACGGCCGTCTATTACTGCGCGAGAGATTTGGGGAGATACTACGAACTAGACTATTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTC

TGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

202_IGHV1-18_IGHJ4 TGGGGACCCAAGAACCACACCCCTCCTTGGGAGAATCCCCTAGATCACAGCTCCTCACCATGGACTGGACCTGGAGCATCCTTTTCTTGGTGGCAGCAGCAACAGGTGCCCACTCCCAGGTTCAACTGGCGCAGTCTGGAGGTGAGGTGAAGAAGCCTGGGGCCTCAGTAAAG

GTCTCCTGCAAGGCTGCTGGTTACACCTTCACCAACTACGGTGTCAGCTGGGTGCGGCAGGCCCCTGGACAAGGACTCGAGTGGATGGGATGGATCAGTGGTGACAATGGTCACACAATCTATGCACCGAGGTTCCAGGGCAGACTCACCTTGACCACAGACACATCCACGAA

TACAGCCTACATGGATCTAAGGAGCGTCAAATCTGACGACACGGCCGTCTATTACTGCGCGAGAGATTTGGGGAGATACTACGAACTTGACTGTTGGGGCCAGGGAACCCTAGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAG

AGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

210_IGHV1-46_IGHJ6 GGGCCCTGAAAGCATCATCCAACAACCACATCCCTTCTCTACAGAAGCCTCTGAGAGGAAAGTTCCTCACCATGGACTGGACCTGGAGGGTCTTCTGCTTGCTGGCTGTAGCTCCAGGTGCTCACTCCCAGGTGCAGTTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGG

GCCTCAGTGAAGGTTTCCTGCAAGGCATCTGGGTACACCTTCACCGACTTCTATTTCCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAATGATCAACCCTAGTAGTGGTACCACAAAATACGCACAGAGCTTCCAGGGCAGAGTCACCATGACCAGGGAC

ACGTCCACGACCACTGTCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCATGTATTTTTGTGCGAGGATAAGGCCACGTCTCTTCTACGGTTTGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTG

GCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



210_IGHV1-46_IGHJ6 ATCATCCAACAACCACATCCCTTCTCTACAGAAGCCTCTGAGAGGAAAGTTCTTCACCATGGACTGGACCTGGAGGGTCTTCTGCTTGCTGGCTGTAGCTCCAGGTGCTCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAGG

TTTCCTGCAAGGCATCTGAATACACCTTCACCAACTTCTATTTCCACTGGGTGCGACAGGCCCCTGGACAGGGGCTTGAGTGGATGGGAATGATCAACCCTAGTAGTGGTACCACAAAATACGCACAGAGCTTCCAGGGCAGAGTCACCATGACCAGGGACACGTCCACGACCAC

TGTCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCATGTATTACTGTGCGAGGATAAGGCCACGTCTCTTCTACGGTTTGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAA

GAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

212_IGHV1-2_IGHJ4 CAACCACATCTGTCCTCTAGAGAAAACCCTGTGAGCACAGCTCCTCACCATGGACTGGACCTGGAGGATTCTCTTCTTGGTGGCAGCAGCCACAAGTGCCCACGCCCAAGTGCAGCTGGTGCAGTCTGGGGCTGAAGTGAAGAAGCCTGGGGCCTCAGTGAAGGTCTCCTGCA

AGGCTTCTGGATACACCTTCAGTCATTACGATATCAACTGGGTGCGACAGGCCGCTGGACGAGGACTTGAGTGGGTGGCCTGGTTGAACCCTAACAGTGGCGAGACCGCCTATGCACAGAACTTCCAGGGCAGAGTTACCTTGACCCGGAACACCTCCATAAGCACAGCCTACA

TGGAGTTCAACACCCTGACGTCTGACGACACGGCCGTCTACTACTGCGCGAGAGCCACCTTCGTTCACTCCGCTGGTTCGGGGACTTTTTCTAATCACTTTCTATACTGGGGTCAGGGGACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCA

CCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

212_IGHV1-2_IGHJ4 GGGGACTCAACAACCACATCTGTCCTCTAGAGAAAACCCTGTGAGCACAGCTCCTCACCATGGACTGGACCTGGAGGATTCTCTTCTTGGTGGCAGCAGCTACAAGTGCCCACGCCCAAGTCCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAG

GTCTCCTGCAAGGCTTCTGGATACACCTTCAGTCATTACGATATCAACTGGGTCCGGCAGGCCGCTGGACGCGGGCTTGAGTGGGTGGCCTGGTTGAACCCTAATACTGGCGAAACCGCCTATGCACAGAACTTCCAGGGCAGAGTTACCTTGACCCGGAACACCTCCATAAGC

GCTGCCTACATGGAGTTCAACACCCTGAAGTCTGACGACACGGCCGTTTATTACTGCGCGAGAGCCACCTTCGTTCATTCCGCTGGTTCGGGGACTTTTTCTAATCACTTTCTCTACTGGGGTCAGGGGACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTT

CCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

212_IGHV1-8_IGHJ1 GAGCATCACTCAACAACCACATCTGTCCTCTAGAGAAAACCCTGTGAGCACAGCTCCTCACCATGGACTGGACCTGGAGGATTCTCTTCTTGGTGGCAGCAGCTACAAGTGCCCACGCCCAAGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCACTGA

AGGTCTCCTGCAAGGCTTCTGGATACACCTTCAGCCATTATGACATCAACTGGGTGCGACAGGCCGCTGGACGAGGGCTTGAGTGGGTGGCCTGGTTGAACCCTAATACTGGCGAAACCGCCTACGCACAGAACTTCCAGGGCAGAGTTACGTTGACCCGGAACACCTCCATAA

GCACTGCCTACATGGAGTTCAACACCCTGAAGTCTGAGGACACGGCCGTTTATTACTGCGCGAGGGCCACCTTCGTCCATTCCGCTGGGTCGGGGACTTTTTCTAACCACTTTCTACACTGGGGTCAGGGGACCCAGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGT

CTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

212_IGHV1-8_IGHJ1 CGGCGGATTTCTTATATGGGGACTCAACAACCACATCTGTCCTCTAGAGAAAACCCTGTGAGCACAGCTCCTCACCATGGACTGGACCTGGAGGATTCTCTTCTTGGTGGCAGCAGCTACAAGTGCCCACGCCCAAGTGCAGATGGTGCAGTCTGGGGCTGAGGTGAAGAAGC

CTGGGGCCTCAGTGAAGGTCTCCTGCAAGACTTCTGGATACACCTTCAGTCATTACGATATCAACTGGGTGCGACAGGCCGCTGGACGAGGGCTTGAGTGGGTGGCCTGGTTGAACCCTAATAGTGGCGAAGCCGCCTATGCACAGAATTTCGAGGGCAGAGTTTCTTTGAC

CCGGAACACGTCCATAAGCACGGCCTACATGGAGTTCAACACCCTGACGTCGGACGACACGGCCGTCTATTACTGCGCGAGAGCCACCTTCGTTCATTCCGCTGGATCGGGCACCTTTTCTAACCACTTTCTCTACTGGGGTCCGGGGACCCTGGTCACCGTCTCCTCAGCCTCCA

CCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCA

GGA

214_IGHV4-4_IGHJ1 GGGTCCAGCTCACATGGGAAATACTTTCTGAGACTCATGGGCCTCCTGCACAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCTCAGGTGCAACTGCAGGAGTCGGGTCCCGGACTGGTGAGGCCCTCGGGGACCCTGTCCCT

CACCTGCGCTGTGTCTGGTGGCCCCATCACCAATAGTAATTGGTGGGGTTGGGTCCGCCAGTCCCCAGGGAAGGGACTGGAATGGCTTGGAGAAATCAATCACAGGGGAAGTACCAATTACAAGTCGTCCCTCAGAAACCGAGTCACCATTTCTTTGGACAAGTCCAGGAACCA

ATTCTCCCTGACCTTGACCTCTGTGACCGCCGCGGACACCGCCATATATTACTGTGTGAGAGAGACTACTGACACTGGTACCTACCTGTATTTCTTTGACCCCTGGAGCCCGGGGTCCCTGATCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTC

CTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

214_IGHV4-4_IGHJ1 ATACTTTCTGAGACTCATGGGCCTCCTGCACAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCTCAGGTGCAACTGCAGGAGTCGGGTCCCGGACTGGTGAGGCCCTCGGGGACCCTGTCCCTCACCTGCGCTGTGTCTGGTG

GCCCCATCACCAATAGTAATTGGTGGGGTTGGGTCCGCCAGTCCCCAGGGAAGGGACTGGAATGGCTTGGAGAAATCAATCACAGGGGAAGTACCAATTACAAGTCGTCCCTCAGAAACCGAGTCACCATTTCTTTGGACAAGTCCAGGAACCAATTCTCCCTGACCTTGACCTC

TGTGACCGCCGCGGACACCGCCATATATTACTGTGTGAGAGAGACTACTGACACTGGTACCTACCTGTATTTCTTTGACCCCTGGAGCCCGGGGTCCCTGATCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGG

GCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

218_IGHV4-39_IGHJ4 ATTTCCTTCAATTCAGGTCCAACTCATAAGGGAAATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCG

GAGACCCTGTCCCTCACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTACTAGTTACTACTGGGGCTGGATTCGCCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGGAGTGTCTATTTTAGTGGCAGTACCTATTACAACTCGTCCCTCCAGAGTCGACTCACCATATCCGTA

GACACGACCAGGAACCAGTTCTCCCTGAGGATGAGCTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGCGAGACACGGGGCGATAATCTGGTTCGGGGAGATGGGGGGCTTTGACTACTGGGGCCAGGGGACCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGC

CCCAAGGTCTTCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

218_IGHV4-39_IGHJ4 ACGCGCTATGTTTCTTATATGGGGATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTG

TCCCTCACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTACTAGTTACTACTGGGGCTGGATTCGCCAGCCCCCAGGGAGGGGGCTGGAGTGGATTGGGAGTATCTATTTTAATGGCAGTCCCTATTACAACTCGTCCCTCCAGAGTCGACTCACCATATCCGTAGACACGACCA

GGAACCAGTTCTCCCTGAAGATGAGCTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGCGAGACACGGGGCGATAATCTGGTTCGGAGAGATGGGGGGCTTTGACTACTGGGGCCAGGGGACCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTT

CCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

221_IGHV3-33_IGHJ4 GAGCTCTGGGAGAGGAGCCCAGCACTAGAAGTCGGCGGTGTTTCCAATCGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGTTGCTCTTTTAAGAGGTGTCCAGTGTCAGGTGCAGCTGGTGGAGTCTGGGGGAGGTGT

GGTCCAACCTGGGAGGTCCCTGAGACTCTCCTGTACAGCGTCTGGATTCGACTTCAAAACCTATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTGATTTGGCATGATGGAGAGAATAAATACTATGCAGACTCCGTGAAGGGCCGATT

CACCATCTCCAGAGACAATTCCAAGAACACTGTGTATCTCCAAATGAACAGTCTGCGAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGACCACCAGAGATTTTTGCAGTGGTTACCGAACATTTTCCTTGACTACTGGGGCCAGGGAACCCAGGTCACCGTCTCCTCAGCCT

CCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCT

CAGGA



221_IGHV3-33_IGHJ4 GAGCTCTGGGAGAGGAGCCCAGCACTAGAAGTCGGCGGTGTTTCCAATCGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGTTGCTCTTTTAAGAGGTGTCCAGTGTCAGGTGCAGCTGGTGGAGTCTGGGGGAGGTGT

GGTCCAACCTGGGAGGTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCGACTTCAAAACCTATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATTTGGCATGATGGAGAGAATAAATACTATGCAGACTCCGTGAAGGGCCGATT

CACCATCTCCAGAGACAATTCCAAGAACACTGTGTATCTCCAAATGAACAGTCTGCGAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGACCACCAGAGATTTTTGCAGTGGTTACCGAACATTTTCCTTGACTACTGGGGCCAGGGAACCCAGGTCACCGTCTCCTCAGCCT

CCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCT

CAGGA

240_IGHV4-39_IGHJ5 AGGAGGTTTCTTATATGGGGATGCTTGCTGAGAGTCATGGATCTCAAGTGCAAGAAAATGAGGCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGCGTCCTGTCCCAGGTGCACCTGCAGGAGTCGGGCCCAGGGCTGGTGAAGCCTTCGGAGACCCTGTCC

CTCACGTGCTTTGTCTCTGGTGACTCCATGTCCAGCAAGAATTACTACTGGGCCTGGATCCGCCAGTCCCCATGGAGGGGCCTCGAGTGGATTGGGAGTATCTATTACCATCAAAACACCTACTACAATCCGTCCCTCGAGAAGCGAGTCACCATATCCGTTGACACGTCCAAGAA

CCAGTTTTCCCTGCGACTGCAGTCCGTGACCGCCGCAGACACGGCTGTCTATTACTGTGCGCGACAAAAGAGGGGCGCAGTGTGGTTTGACTGGTTCGACCCCTGGGGCCAGGGGACCCTGGTCGCCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCAC

CCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

240_IGHV4-39_IGHJ5 GATGCTTGCTGAGAGTCATGGATCTCAAGTGCAAGAAAATGAAGCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGCGTCCTGTCCCAGGTGCACCTGCAGGAGTCGGGCCCAGGGCTGGTGAAGCCTTCGGAGACCCTGTCCCTCACGTGCTTTGTCTCTGG

TGACTCCATGAGCAGCAAGAATTACTACTGGGCCTGGATCCGCCAGTCCCCATGGAAGGGCCTCGAGTGGATTGGGAGTATCTATTATCATCAAAACACCTACTACAACCCGTCCCTCGAGAAACGAGTCACCATATCCGTTGACACGTCCAAGAACCAGTTTTCCCTGCGACTGCA

GTCCGTGACCGTCGCAGACACGGCTGTCTATTTCTGTGCGCGACAAAAGAGGGGCGCAGTGTGGTTTGACTGGTTCGACCCCTGGGGCCAGGGGACCCTGGTCGCCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTG

GGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGG

241_IGHV3-7_IGHJ4 AGGTCTCTGAGAGGAGCCTTAGCCCTGGACTCCAAGGCCTTTCCACTTGGTGATCAGCACTGAGCACAGAGGACTCACCATGGAATTGGGGCTGAGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAGTCTGGGGGAGCCTTGG

TCCAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCATCTTTAGTAACTATTACATGAATTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCATCATAAGCCACGATGGAGCTGAGACACATTATGTGGACTCTGTGAAGGGCCGATTCAC

CATCTCCAGAGACAACGCCAAGAACTCCCTGTATCTGCAGATGAACAGCCTGAGAGTCGAGGACTCGGCTGTCTATTACTGTGCGAGAGACCTCTACAGCAGCTTGGGGGCGGACCAGGGAACCCTGGTCACCGTCTCGTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCT

GAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

241_IGHV3-7_IGHJ4 AGGTCTCTGAGAGGAGCCTTAGCCCTGGACTCCAAGGCCTTTCCACTTGGTGATCAGCACTGAGCACAGAGGACTCACCATGCAATTGGGGCTGAGCTGGGTTTTCCTTGTTGCTTTTTTAGAAGGTGTCCAGTGTGAGGTGCACTTGGTGGAGTCTGGGGGAGGCTTGGT

CCAGCCGGGGGGGTCCCTGAGACTCTCCTGTGTAGCCTCTGGATTCACCTTCACTAACTATTATATGACTTGGCTCCGCCAGCCTCCAGGGAGGGGGCTGGAGTGGGTGGCCAACATAAACCTGCAAGGAAGTGAGACATACTATGCGGACTCTGTGAAGGGCCGATTCACCA

TCTCCAGAGACAACGCCAAGAACTCTTTATTTTTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTTTATTACTGTGCGAGAGACCTGTTCAGCAGCTTGGGGGCGGACCAGGGAACCCTCGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAG

CCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

244_IGHV4-34_IGHJ6 CAGCTCACATGGGAAGTGCTTTCTGAGAGTCATGGACCTCCTGCACAAGAACATGGAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCTTGTCCCAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGGGACCCTGTCCCTCACCT

GCACTGTTTCTGGTGGGGCCTTCATTGGGTACCACTGGACCTGGATCCGCCAGACCCCAGGGAAGGGACTGGAGTGGATTGGGGAAGTCAATCATAGTGGAGGGACCAACTACAACCCGTCCCTCAAGAGTCGTGTCATCATGTCAGCAGACACGTCCAAGTATCAGTTTTCT

CTGAAGCTGAAGTCTGTGACCGCCGCGGACACGGCTGTGTATTATTGTGCCAGATTTTCGAAGACTATAGCTTCAGCCCACCCCTGGGGTATGGACGTCTGGGGCCATGGGACCACGGTCATCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCC

TCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

244_IGHV4-34_IGHJ6 GGGGGTGCTTTCTGAGAGTCATGGACCTCCTGCACAAGAACATGGAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCTTGTCCCAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGGGACCCTGTCCCTCACCTGCACTGTTTCT

GGTGGGGCCTTCATTGGGTACCACTGGACCTGGATCCGCCAGACCCCAGGGAAGGGACTGGAGTGGATTGGGGAAGTCAATCATAGTGGAGGGACCAACTACAACCCGTCCCTCAAGAGTCGTGTCATCATGTCAGCAGACACGTCCAAGTATCAGTTTTCTCTGAAGCTGAA

GTCTGTGACCGCCGCGGACACGGCTGTGTATTATTGTGCCAGATTTTCGAAGACTATAGCTTCAGCCCACCCCTGGGGTATGGACGTCTGGGGCCATGGGACCACGGTCATCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACC

TCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

59_IGHV1-46_IGHJ6 AGGTAAATATGGACACATCTGGGCCCTGAAAGCATCATCCAACAATCACATCCCTTCCCTACAGAAGCCTCTGAGAGGAAAGTTCTTCACCATGGACTGGACCTGGAGGGTCTTCTGCTTGCTGGCTGTAGTTCCAGGTGCTCACTCCCAGGTGCAGTTGGTGCAGTCTGGGGC

TGAGGTGAAGAAGCCTGGGGCCTCAGTGAAGGTTTCCTGCAAGACATCTGGATACACCTTCACCAGTCGCTACATACATTGGGTGCGACAGGCCCCTGGACTGGGGCTTGAGTGGATGGGAATAATCAACCCTAATGGTGGTAGTTCAAGGTACGCACAGAAGTTCCAGGGC

AGAGTCACCATGACCGGAGACACGTCCACGAGCACAGTGTACATGGAACTGAGCAGCCTGAGATCTGAGGACACGGCCGTTTATTACTGTGCGAGAGATCGAGGGTGGCGGGATGGAATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCCTCCACCAAG

GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

59_IGHV1-46_IGHJ6 AGCATCATCCAACAACCACATCCCTTCTCTACAGAAGCCTCTGAGAGGAAAGTTCTTCACCATGGACTGGACCTGGAGGGTCTTCTGCTTGCTGGCTGTAGTTCCAGGTGCTCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGACGTGCAGAAGCCTGGGGCCTCAGTGA

AGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCAAGTTTATACATTGGGTGCGACAGGCCCCTGGACAAGGGCTTGACTGGATGGGAATAATCAACCCTAATGGAGGTAGCACAAGGTACGCACAGAGTTTCCAGGGCAGAGTCACCATGGCCAGTGACACGTCCGCG

AGCACAGTCTACATGGAACTGAGCGGCCTGAGATCTGAGGACACGGCCGTATATTATTGTGCGAGAGATCGAGGGTGGCGGGATGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCT

CCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

64_IGHV4-61_IGHJ3 GGGGAGGGTCCTGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAAGACTGGTGAAGCCTTCACAGACCCT

GTCCCTCACCTGCACTGTCTCTGGTGGCTCCCTCAGCACTGGTAATCACTACTGGACTTGGATCCGCCAGCACCCAGAGAAGGGCCTGGAGTGGATCGGGTTCATCTATTACAGTGGGAACACCTACTACAACCCGTCCCTCAAGAGTCGACTTAGTCTATCAGTAGACCCGTCTA

AGAACCAGTTCTCCCTGAGGTTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAAAGGGCAGTGGCTGATACGGGGTGCTTTTGATATCTGGGGCCAAGGGACAGTGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACC

CTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



64_IGHV4-61_IGHJ3 CCGCAATTACTTTCTTATATGGGGAGGGTCCTGCTCACATGGGAAAGACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAAGACTGG

TGAAGCCTTCACAGACCCTGTCTCTCACCTGCACTGTCTCTGGTGGGTCCATCAGCACTGGGAATCACTACTGGAGCTGGATCCGCCAGCACCCCGGGAAGGGCCTGGAGTGGATCGGGTTCATCTATTACAGTGGGAACACCTACTATAACCCGTCCCTCACGAGTCGAGTTA

GTATGTCAGTGGACCCGTCTAAGAACCAGTTCTCCCTGAAGTTGAGCTCTGTGACTGCCGCGGACACGGCCGTATATTACTGTGCGAAAGGGCAGTGGCTGATACGGGGTGCTTTTGATATCTGGGGCCAAGGGACAGTGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCC

ATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

66_IGHV4-59_IGHJ5 TCCTTAAATTCAGGTTCCAGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACATCTGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCATCTGCAGGAGTCGGGCCCCGGACTGGTGAAGCCTTCGGAG

ACCCTGTCCCTCAACTGTACTGTGTCTGGTGGCTCCGTCAGTGGTTACTACTGGAGCTGGATCCGGCAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGAACATCTATTACAGTGGGAGCACCAACTACAACCCCTCCCTCCAGAGTCGAGTCACCATATCAGTAGACACGTCC

AAGAACCAGCTCTCCCTGAACCTGAACTCTGCGACCGCTGCGGACACGGCCGTGTATTACTGTGCGAGAGTGAAACGGGGCAGTGGCTGGTACGTGCCGGAGTCGTGGGGGTGGTTCGACCCCTGGGGCCAGGGAATCCTGGTCGTCGTCTCTTCAGCATCCCCGACCAGC

CCCAAGGTCTTCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

66_IGHV4-59_IGHJ5 ATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACATCTGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATGGGCCCTGTCCCAAGTGCAGCTGCAAGAGTCGGGCCCCGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCACTGTGTCTGGTGG

CTCCCTCACTTTTTACTACTGGAGCTGGATCCGGCAGCCCCCCGGGAAGGGACCGGAGTGGATTGGGAATGTGTATTTCAATGGCAGCACCACCTACAACCCGTCCCACCAGAGTCGAGTCGCCATATCAGTGGACACGTCCAAGAACCAGTTCTCCCTGAACCTGAGGTCTGCG

ACCGCAGCGGACACGGGCGTGTATTACTGTGCGAGAGTTAAACGGGGCAGTGGCTGGTACGTGCCGGAGTCGTGGGGGTGGTTCGTCCCCTGGGGCCAGGGAATCCTGGTCGTCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAG

AGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

67_IGHV1-3_IGHJ3 AGCACATAACAACCACATTCCTCCTCTTAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCGGAGGTGAAGAAGCCTGGGTCCTCGGTGAAG

GTCTCCTGCAAGGCCTCTGGTGGCTCCTTCAGCAGCTTCGGCTTCAGCTGGGTGCGACTGGCCCCTGGACAGGGACTTGAGTGCATGGGAGGAATCATCCCTATGTATGGCACAGCAGACTACGCACAGAAGTTCCAGGACAGACTCACTATTGTCGCGGACGAAGTCACAGC

CACAGTCACCATGGAACTGAGAGGCCTGACATCTGAAGACACGGCCATGTATTTCTGCGCGAGACGAAAGGCTGTCATAGTGGTGCCCCGCCCCGGCGAGGCTTTTGATATCTGGGGCCAAGGGACAATGATCATCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCC

CCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

67_IGHV1-3_IGHJ3 GGCAGCACATAACAACCACATTCCTCCTCTTAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTG

AAGGTCTCCTGCAAGGCCTCTGGTGACTCCTTCAGCAGTTTTGGCTTCAGCTGGGTGCGACAGGCCCCTGGACAAGGACTTGAGTGCATGGGAGGAATCATCCCTATGTACGGAAGCGCAGACTACGCACAGAAGTTCCAGGGCAGACTCACGATTGTCGCGGACGAAGTCA

CAGCCACAGTCACCATGGAACTGAGAGGCCTGACATCTGAAGACACGGCCGTTTATTTCTGCGCGAGACGAAAGGCTGTGATAGTGGTGCCCCGCCCCGGCGAGGCTTTTGATATCTGGGGCCAAGGGACAATGATCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTC

TTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

69_IGHV5-10-1_IGHJ6 AGTCTCCTTCACCACCCAGCTGGGATCTCAGGGCTTCCTTTTCTGTCCTCCTCCAGGATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAGTCTGTGCCGAAGTGCAGCTGGTGCAGTCCGGAGCAGAGGTGAAAAAGCCCGGGGAGTCTCTGAGGAT

CTCCTGTAAGGGTTCTGGATACAGCTTTACCAGCTACTGGATCAGCTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGATGGGGAAGATTGATCCTACTGACTCTTATACCACCTACAGCCCGTCCTTCCAAGGCCACGTCACCATCTCAGCTGACAAGTCCATCAGCACT

GCCTACCTGCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCATATATTACTGTGCGAGCCGGGTGGCCGCGACGAGCCACTACTACGGTTTGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTC

CTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

69_IGHV5-10-1_IGHJ6 AGTCTCCTTCACCACCCAGCTGGGATCTCAGGGCTTCCTTTTCTGTCCTCCTCCAGGATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAGTCTGTGCCGAAGTGCGGCTGGTGCAGTCCGGAGCAGAGGTGAAAAAGCCCGGGGAGTCTCTGAGGAT

CTCCTGTCAGGGTTCTGGATACAACTTTAACAGCTACTGGATCACCTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGATGGGGAAGATTGATCCTACTGACTCTTATACCACCTACAGCCCGTCCTTCCAAGGCCACGTCACGTTCTCAGCTGACAACTCCCTCAGCACT

GCCTACCTGCAGTGGAGCAGCCTAAGGGACTCGGACACCGGCATCTATTACTGTGCGAGCCGGGTGGCCGCGACGAGCCACTACTTCGGTTTGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCCGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCTG

CAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

92_IGHV1-2_IGHJ4 GAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAAGTGAGGAAGCCTGGGGCCTCAGTG

AGGGTCTCCTGCAAGACTTCTGGATACACCTTCACCGCCTACTATGTCTTCTGGGTGCGACAGGCCCCTGGAAAAGGCCTTGAGTGGATGGGATGGATCATCCCTCACAGTGGTGGCACAAACCTTGCTCAGAGGTTTCAGGGCAGGGTCACCATGACCCGGGACACGTCCGT

CAACACAGCCTACATGGAAATGACCAGGCTGACAGCTGACGACACGGCCGTGTATTACTGTGCGACGTCTGGTTCGGGGACTTATGACGGCTACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAA

GAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

92_IGHV1-2_IGHJ4 GAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTG

AAGGTCTCCTGCAAGGCTTCTGGATACACCTTCACCGACTACTATATATTCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCATCCCTAAGAGTGGTGGCACAAACTACGCACAGAAGTTTCAGGGCAGGGTCACCATGACCAGGGACACGTCCAT

CACTACAGCATACATGGAGCTGACCAGGCTGAGATCTGACGACACGGCCGTGTATTACTGTGCGACGTCTGGTTCGGGGACTTATGACGGCTACTGGGGCCAGGGAACCCAGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAA

GAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

92_IGHV1-2_IGHJ4 GAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTG

AGGGTCTCCTGCAAGGCTTCTGGATACAGCTTCACCGCCTACTATGTGTTCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGAGTGGATGGGATGGATCATCCCTAACAGTGGTGGCACAAACTATGCTCAGAGGTTTCAGGGCAGGGTCACCATGACCAGGGACACGTCCG

TCAGCACAGCCTACATGGAGTTGAGCAGGCTGAGATCTGACGACACGGCCGTGTATTACTGTGCGACGTCTGGTTCGGGGAGTTATGACGGCTACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGC



92_IGHV1-2_IGHJ4 GAGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAG

TGAGGGTCTCCTGCAAGACTTCTGGATACAGCTTCACCGCCTACTATGTGTTCTGGGTGCGACAGGCCCCTGGACGAGGCCTTGAGTGGATGGGATGGATCATCCCTAAGAGTGGTGGCACAAACTATGCTCAGAGGTTTCAGGGCAGGGTCACCATGACCAGGGACACGTC

CGTCAGCACAGCGTACATGGAGTTGAGCGGGCTGACATCTGACGACACGGCCGTCTATTATTGTGCGACGTCTGGTTCGGGGACTTATGACGGCTACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCT

CCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTGCTACAGTCCTCAGGA

25_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAATTATTAGTGGTAGTGGTGCTAACACATACCACGCAGACTCCGTGAAGGGCCGGTTCAC

CATCTCCAGAGACAATAAGAAGAACACGCTGTATCTGCAAATGAACACCCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACTACTGGGGCCAGGGAACTCTGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGG

TCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

25_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTCTTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGCTTTAGCAGCTATGCCATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAATTATTAGTGGTAGTGGTGCTAACACATACCACGCAGACTCCGTGAAGGGCCGGTTCA

CCATCTCCAGAGACAATAACAAGAACACGCTGTATCTGCAAATGAACACCCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACTACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

25_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCGGGGGGAGGCTTG

GTACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAATTATTAGTGGTAGTGGTGCTAACACATACCACGCAGACTCCGTGAAGGGCCGGTTCA

CCATCTCCAGAGACAATAAGAAGAACACGTTGTATCTGCAAATGAACACCCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACCACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

25_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCACTTATTAGTGGTAGTGGTAGTAACACATACCACGCAGACTCCGTGAAGGGCCGGTTCAC

CATCTCCAGAGACAATAACAAGAAGACGCTGTATCTGCAAATGAACACCCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGG

TCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

25_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGTCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGATTTAGCAGCTATGCCATGACTTGGGTCCGCCAGGCTCCAGGAAAGGGGCTAGAGTGGGTCTCACTTATTAGTGGAAGTGGTGCTAACACATTCCACGCAGACTCCGTGAAGGGCCGGTTCAC

CGTCTCCAGAGACAATAACAAGAACACCCTGTATCTGCAAATGAACACCCTGAGAGCCGAGGACACCGCCGTATATTACTGTGCGAAGGGGGGAGCGGCTGGTAGAAGGTCTGACTACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCTGCCTCCACCAAGGGCCCATCGG

TCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

25_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTTTTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TCCAGCCTGGGGGGTCCCTGAGACTCGCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTTTGCCATGACCTGGGTCCGCCAGACTCCAGGGAAGGGGCTGGAGTGGGTCTCACTTATTAGTGGTAGTGGTGCTAACACATACCACGCAGACTCCGTGAAGGGCCGATTCAT

CATCTCCAGAGACAATAACAAGAGGACGCTGTATCTGCAAATGAACACCCTGAGAGCCGAGGACACGGCCGTTTATTACTGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACCACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGG

TCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

25_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCACTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGGACTTATGCCATGACCTGGGTCCGCCAGGCCCCAGGTAAGGGGCTGGAGTGGGTCTCACTTATTAGTGGTAGTGGTGCTCACACGTACCACGCAGACTCCGTGAAGGGCCGGTTCAC

CATCTCCAGAGACAATAACAAGAACACTCTGTATCTGCAAATGAACACCCTGAGAGCCGAGGACACGGCCATATATTACTGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACTTCTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGT

CTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

25_IGHV3-23_IGHJ4 ATGGGGGAGAGAGGAGCCCGGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGAGTGAACAGAGAGAGCTCACGATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAAGTGCAGCTGGTGGAGTCTGGGGGCGGCTT

GATACAGCCGGGGGGGTCCCTGAGACTCTCCTGTGAAGCCTCGGGATTCAGCTTTAGCAGCTTTGCCATGACCTGGGTCCGCCAGTCTCCAGGGAAGCGGCTGGAGTGGGTCTCACTTATTAGTGGTAGTGGTTCTAACACATACCACGCAGACTCCGTGAAGGGCCGATTC

ACCATCTCCAGAGACAATAAGAAGAACACACTGTATCTCCAAATGAATCTCGTGACAGTCGAGGACACGGCCATATATTACTGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACCACTGGGGCCCGGGAACCCTGGTCACCGTCGCCTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

25_IGHV3-23_IGHJ4 ATGGGGGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGCAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTG

GTACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCACTTATTAGTGGTAGTGGTGCTAACACATACCACGCAGACTCCGTGAAGGGCCGGTTCA

CCATCTCCAGAGACAATAACAAGAACACACTGTATCTGCAAATGAACACCCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAAGGGGGAGCGGCAGGTAGAAGGTCTGACCACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGG

TCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



25_IGHV3-23_IGHJ4 ATGGGGGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCGGGGGGAGGCTTG

GTACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAATTATTAGTGGTAGTGGTGCTAACACATACCACGCAGACTCCGTGAAGGGCCGGTTCA

CCATCTCCAGAGACAATAAGAAGAACACGTTGTATCTGCAAATGAACACCCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACCACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

25_IGHV3-23_IGHJ4 ATGGGGGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGACGTGCAGCTGGTGGAGTCTGGGGGAGGCTTG

GTACAGTCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGTAGCTATGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGCCTGGAGTGGGTCGCACTTATTAGTGGTAGTGGTGCAAACACATACCACGCAGACTCCGTGAAGGGCCGGTTC

ACCATCTCCAGAGACAATAACAAGAAGACGCTGTATCTGCAAATGAACACCCTGAGAGCCGACGACACGGCCGTATATTACTGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACTACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

25_IGHV3-23_IGHJ4 GAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGC

CTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAATTATTAGTGGTAGTGGTGCTAACACATACCACGCAGACTCCGTGAAGGGCCGGTTCACCATCTC

CAGAGACAATAAGAAGAACACGCTGTATCTGCAAATGAACACCCTGAGAGCCGACGACACGGCCGTATATTACTGTGCGAAAGGGGGAGCGGCTGGTAGAAGGTCTGACTACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCC

CCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

22_IGHV3-11_IGHJ4 AGCTCTGGGAGAAGAGCCCCAGCCCCAGAATTCCCAGGAGTTTCCATTCGGTGATCAGCACTGACCACAGAAGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCGATTATAAAAGGTGTCCAGTGTCAGGTGCACCTGGTGGAGTCTGGGGGAGGCTTGG

TCAAGCCTGGAGGGTCCCTGAGACTCTCCTGTGTAGGCTCTGGATTCACCTTCAGTGACTACTACATGAACTGGATCCGCCAGGCTCCAGGGAGCGGGCTGGAGTGGGTTTCATATATCAGTAGTAGTGGTAACACCATTCACTACTCAGACTCCGTGAAGGGCCGATTCACCA

TCTCCAGGGACAACGCCGAGAATTCACTGAGTCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTATTGTGCGAGGGGTCGGGTTTATAGTAGTGGCGTTGAGTACTGGGGCCTGGGAACCCTGGTCACCGTCTCATCAGCATCCCCGACCAGCCCCAAGGT

CTTCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

22_IGHV3-11_IGHJ4 AGCTCTGGGAGAAGAGCCCCAGCCCCAGAATTCCCAGGAGTTTCCATTCGGTGATCAGCACTGACCACAGAAGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCGATTATAAAAGGTGTCCAGTGTCAGGTGCACCTGGTGGAGTCTGGGGGAGGCTTGG

TCAAGCCTGGAGGGTCCCTGAGACTCTCCTGTGTAGCCTCTGGATTCACCTTCAGTGACTACTACATGAGCTGGATCCGCCAGGCTCCAGGGAGCGGGCTGGAGTGGGTTTCATATATTAGTAGTAGTGGTAATACCATTCACTACTCAGACTCTGTGAAGGGCCGATTCACCA

TCTCCAGGGACAACGCCAAGAATTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCGAGAGGTCGGGTATATAGCAGTGGCGTTGAATACTGGGGCCTGGGAACCCTGGTCACCGTCTCATCAGCATCCCCGACCAGCCCCAAGGTC

TTCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

22_IGHV3-11_IGHJ4 AGCTCTGGGAGAAGAGCCCCAGCCCCAGAATTCCCAGGAGTTTCCATTCGGTGATCAGCACTGAACACAGAAGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCGATTATAAAAGGTGTCCAGTGTCAGGTGCACCTGGTGGAGTCTGGGGGAGGCTTGG

TCAAGCCTGGAGGGTCTCTGAGACTCTCCTGTATAGCCTCTGGATTCACGTTCAGTGACTACTACATGAGCTGGATCCGCCAGGCTCCAGGGAACGGGCTGGAGTGGGTTTCATATATTAGTAGTAGTGGTAATACCATTCACTACTCAGACTCTGTGAAGGGCCGATTCACCA

TCTCCAGGGACAACGCCAAGAATTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCGAGAGGTCGGGTATATAGCAGTGGCGTTGAATACTGGGGCCTGGGAACCCTGGTCACCGTCTCATCAGCATCCCCGACCAGCCCCAAGGTC

TTCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

22_IGHV3-11_IGHJ4 AGCTCTGGGAGAAGAGCCCCAGCCCCAGAATTCCCAGGAGTTTCCATTCGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCTATTATAAAAGGTGTCCAGTGTCAGGTGCACCTGGTGGAGTCTGGGGGAGGCTTGG

TCAAGCCTGGAGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTGACTACTACATGAGCTGGATCCGCCAGGCTCCAGGGAACGGGCTGGAGTGGGTTTCATACATTAGTAGTAGTGGTAATACCATTCACTACTCAGACTCTGTGAAGGGCCGATTCACCA

TCTCCAGGGACAACGCCAAGAATTCACTGTATCTGCAAATGAGCAGCCTGAGAGCCGAGGACACGGGCGTGTATTACTGTGCGAGAGGTCGGGTATATAGCAGTGGCGTTGAGTACTGGGGCCAGGGAACCCTGGTCACCGTCTCATCAGCATCCCCGACCAGCCCCAAGGT

CTTCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

22_IGHV3-11_IGHJ4 AGCTCTGGGAGAAGAGCCCCAGCCCCAGAATTCCCAGGAGTTTCCATTCGGTGATCAGCACTGAACACAGAAGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCGATTATAAAAGGTGTCCAGTGTCAGGTGCACCTGGTGGAGTCTGGGGGAGGCTTGG

TCAAGCCTGGAGGGTCCCTGAGACTCTCCTGTATAGCCTCTGGATTCACCTTCAGTGACTACTACATGAGCTGGATCCGCCAGGCTCCAGGGAACGGGCTGGAGTGGGTTTCATATATTAGTAGTAGTGGTAATACCATTCACTACTCAGACTCTGTGAAGGGCCGATTCACCAT

CTCCAGGGACAACGCCAAGAATTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCGAGAGGTCGGGTATATAGCAGTGGCGTTGAATACTGGGGCCTGGGAACCCTGGTCACCGTCTCATCAGCATCCCCGACCAGCCCCAAGGTCT

TCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

22_IGHV3-11_IGHJ4 AGCTCTGGGAGAAGAGCCCCAGCCCCAGAATTCCCAGGAGTTTCCATTCGGTGATCAGCACTGAACACAGAAGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCTCTTATAAAAGGTGTCCAGTGTCAGGTGCACCTGGTGGAGTCTGGGGGAGGCTTGGT

CAAGCCTGGAGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTGACTACTACATGAGCTGGATCCGCCAGGCTCCAGGGAACGGGCTGGAGTGGGTTTCATATATTAGTAGTAGTGGTAATACCATTCACTACTCAGACTCTGTGAAGGGCCGATTCACCAT

CTCCAGGGACAACGCCAAGAATTCACTGGATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCGAGAGGTCGGGTATATAGTAGTGGCGTTGAGTACTGGGGCCAGGGAACCCTGGTCACCGTCTCATCAGCATCCCCGACCAGCCCCAAGGTCT

TCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

24_IGHV1-24_IGHJ2 ACCATCACACAACAGCCACATCCCTCCCCTACAGAAGCCCCCAGAGCGCAGCACCTCACCATGGACTGCACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCTACAGGCACGCACGCCCAGGTCCAGTTGGTACAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAG

GTCTCCTGCAAAGTTTCCGGCGACAGCCTCAGTGAATTATCCATGCACTGGGTGCGACAGACTCCTGGAAAAGGCCTTGAGTGGGTGGGAGGCACTGATCCTGAGGAAGATGAAATAGTCTACGCACAGAAATTCCAGGGCAGAGTCACCATGACCGAGGACACATCAACAGA

CACCGTCTACCTGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCAACAGACTACTATGATAATAGTGGTTATTACCCCAACTGGTACTTCGATCTCTGGGGCCGTGGCACCCTGGTCACTGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCC

TGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



24_IGHV1-24_IGHJ2 ACCATCACACAACAGCCACATCCCTCCCCTACAGAAGCCCCCAGAGCGCAGCACCTCACCATGGACTGCACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCTACAGGCACGCACGCCCAGGTCCAGTTGGTACAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAG

GTCTCCTGCAAAGTTTCCGGAGACAGCCTCACTGAATTATCCATGCACTGGGTGCGACAGACTCCTGGAAAAGGGCTTGAGTGGGTGGGAGGCAATGATCCTGAGGAAGATGAAATAGTCTACGCACAGAAGTTCCAGGGCAGAGTCACCATGACCGAGGACACATCAACAGA

CACAGTCTACCTGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCAACAGATTACTATGATAATAGTGGTTACTATCCCAACTGGTACTTCGATCTCTGGGGCCGTGGCACCCTGGTCATTGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCC

TGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

24_IGHV1-24_IGHJ2 ACCATCACACAACAGCCACATCCCTCCCCTACAGAAGCCCCCAGAGCGCAGCACCTCACCATGGACTGCACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCTACAGGCACCCACGCCCAGGTCCAGTTGGTACAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAG

GTCTCCTGCAAAGTTTCCGGAGAAAGGCTCACTGAATTATCCATGCACTGGGTGCGACAGGCTCCTGGAAAAGGACTTGAGTGGATGGGAGGTTCTGATCCTGAGGAAGATGAAATAGTCTACGCACAGAAGTTCCAGGGCAGAGTCACCATGACCGAGGACACATCAACAGA

CACAGTCTACCTGGAGCTGAGCAGCCTGAGATCTGACGACACGGCCGTCTATTACTGTGCAACAGATTACTTTGATAACAGTGGTTATTACCCCAACTGGTACTTCGATCTCTGGGGCCGTGGCACCCTGGTCATTGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCC

TGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCT

24_IGHV1-24_IGHJ2 ACCATCACACAACAGCCACATCCCTCCCCTACAGAAGCCCCCAGAGCGCAGCACCTCACCATGGACTGCACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCTACAGGCACCCACGCCCAGGTCCAGTTGGTACAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAG

GTCTCCTGCAAAGTTTCCGGAGAAAGGCTCACTGAATTATCCATGCACTGGGTGCGACAGGCTCCTGGAAAAGGACTTGAGTGGATGGGAGGTTCTGATCCTGAGGAAGATGAAATAGTCTACGCACAGAAGTTCCAGGGCAGAGTCACCATGACCGAGGACACATCAACAGA

CACAGTCTACCTGGAGCTGAGCAGCCTGAGATCTGACGACACGGCCGTCTATTACTGTGCAACAGATTATTTTGATAACAGTGGTTATTACCCCAACTGGTACTTCGATCTCTGGGGCCGTGGCACCCTGGTCATTGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCC

TGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

24_IGHV1-24_IGHJ2 ACCATCACACAACAGCCACATCCCTCCCCTACAGAAGCCCCCAGAGCGCAGCACCTCACCATGGACTGCACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCTACAGGCACGCACGCCCAGGTCCAGTTGGTACAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAG

GTCTCCTGCAAAGTTTCCGGAGACAGCCTCACTGAATTATCCATGCACTGGGTGCGACAGACTCCTGGAAAAGGGCTTGAGTGGGTGGGAGGCAATGATCCTGAGGAAGATGAAATAGTCTACGCACAGAAGTTCCAGGGCAGAGTCACCATGACCGAGGACACATCAACAGA

CACAGTCTACCTGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCAACAGATTACTATGATAATAGTGGTTATTATCCCAACTGGTACTTCGATCTCTGGGGCCGTGGCACCCTGGTCACTGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCC

TGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

63_IGHV2-5_IGHJ5 AGTGACTCCTGTGCCCCACCATGGACACACTTTGCTCCACGCTCCTGCTGCTGACCATCCCTTCATGGGTCTTGTCCCAGATCACCTTGACGGAGTCTGGTCCTACGCTGGTGAAACCCACACAGACCCTCACGCTGACCTGCAATTTCTCTGGATTCTCACTCATCACTAGTGGAAT

GGGTGTGGGCTGGTTTCGTCAGCCCCCAGGAAAGGCCCTGGAGTGCCTTGCACTCATTTCTTGGGATGGAGATAAGCGCTACAGCCCATCTCTGAACCGCAGGCTCACCATCACCAAGGACACCTCCAAAAACCAGGTGGTCCTTACAATGACCAACATGGACCCTGTGGACACA

GCCACATATTACTGTGCACACCTCGCTATGGTTCGCGGGAATTGGTTCGACCCCTGGGGCCAGGGAATCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTC

AAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

63_IGHV2-5_IGHJ5 GGGTTTTCTTATATGGGGAGTGACTCCTGTGCCCCACCATGGACACACTTTGCTCCACGCTCCTGCTGCTGACCATCCCTTCATGGGTCTTGTCCCAGATCACCTTGACGGAGTCTGGTCCAACGCTGGTGAAACCCACACAGACCCTCACGCTGACGTGCAACTTCTCTGGATTC

TCACTCATCACCAGTGGAATGGGTGTGGGCTGGTTCCGTCAGCCCCCAGGAAAGGCCCTGGAGTGCCTTGCACTCATTTCTTGGGATGGGGATAAGCGCTACAGTCCATCTCTGAACCGCAGACTCACCATCACGCAGGACACCTCCAAAAACGAAGTGGTCCTGACAATGACCA

ACATGGACCCTGTGGACACAGCCACATATTACTGTGCACACCTCGCTATGGTTCGTGGGAATTGGTTCGACCCCTGGGGCCAGGGAATCCTGGTCACCGTCTCCTCGGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGC

GGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

63_IGHV2-5_IGHJ5 GCACATCCTTTCTTATATGGGAGTGACTCCTGTGCCCCACCATGGACACACTTTGCTCCACGCTCCTGCTGCTGACCATCCCTTCATGGGTCTTGTCCCAGATCACCTTGACGGAGTCTGGTCCTACGCTGGTGAAACCCACACAGACCCTCACGCTGACCTGCAACTTCTCTGGATT

CTCACTCATCACTAGTGGAATGGGTGTGGGCTGGTTCCGTCAGCCCCCAGGAAAGGCCCTGGAGTGCCTTGCACTCATTTCTTGGGATGGAGATAAGCGCTACAGCCCATCTCTGAACCGCAGGCTCACCATCACCAAGGACACCTCCAAAAACCAGGTGGTCCTTACAATGACC

AACATGGACCCTGTGGACACAGCCACATATTACTGTGCACACCTCGCTATGGTTCGCGGGAATTGGTTCGACCCCTGGGGCCAGGGAATCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAG

CGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

63_IGHV2-5_IGHJ5 CAAGGTTTCTTATATGGGGGACTCCTGTGCCCCACCATGGACACACTTTGCTCCACGCTCCTGCTGCTGACCATCCCTTCATGGGTCTTGTCCCAGATCACCTTGACGGAGTCTGGTCCCACGCTGGTGAAACCCACACAGACCCTCACGCTGACCTGCAACTTCTCTGGATTCTCA

CTCATCACTAGTGGAATGGGTGTGGGCTGGTTCCGTCAGCCCCCAGGAAAGGCCCTGGAGTGCCTTGCACTCATTTCTTGGGATGGAGATAAGCGCTACAGTCCATCTCTGAACCGCAGGCTCACCATCACCAAGGACACCTCCAAAAACCAGGTGGTCCTGACAATGACCAACA

TGGACCCTTTGGACACAGCCACGTATTACTGTGCACACCTCGCTATGGTTCGTGGGAATTGGTTCGACCCCTGGGGCCAGGGAATCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGG

CCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

63_IGHV2-5_IGHJ5 AAATGGTTTCTTATATGGGGAGTGACTCCTGTGCCCCACCATGGACACACTTTGCTCCACGCTCCTGCTGCTGACCATCCCTTCATGGGTCTTGTCCCAGATCACCTTGACGGAGTCTGGTCCCACGCTGGTGAAACCCACACAGACCCTCACGCTGACCTGCAACTTCTCTGGATT

CTCACTCATCACTAGTGGAATGGGTGTGGGCTGGTTCCGTCAGCCCCCAGGAAAGGCCCTGGAGTGCCTTGCTCTCATTTCTTGGGATGGAGATAAGCGCTACAGCCCATCTCTGAATGGCAGGCTCACCATCACCAAGGACACCTCCAAAAACCAGGTGGTCCTGACAATGACC

AACATGGACCCTGTGGACACAGCCACCTATTACTGTGCACACCTCGCTATGGTTCGTGGGAATTGGTTCGACCCCTGGGGCCAGGGAATCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAG

CGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAAGCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

141_IGHV3-21_IGHJ3 AGCTCTGAGAGAGGAGCCTTGGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGATTTTCCTAGTTGCTATTTTAGAAGGTTTCCAGTGTGAGGTGCAGTTGGTGGAGTCTGGGGGAGGCCTGGT

CAAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGCTTCAGTAATTATGGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCCTTCATTAGTGGTGCCAGTAGTTTCATATACTACGCAGACTCAATGAAGGGCCGATTCACCA

TCTCCAGAGACAACGCTAAGAACTCACTATATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCCAGAGATCACCCGCTAGCCCGGGATACTTTTGATTTCTGGGGCCAAGGGACAATGGTCACCGTTTCTTCAGCCTCCACCAAGGGCCCATCGGT

CTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



141_IGHV3-21_IGHJ3 AGCTCTGAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTAGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGTTGGAGGAGTCTGGGGGAGGCCTGG

TCAAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGTTTCAGTAACTATGGCATGAACTGGGTCCGCCAGGCTCCAGGCACGGGGCTGGAGTGGGTCTCCTTCATTAGTGGTGCTAGTAGTTTCATATACTACGCAGACTCAATGAAGGGCCGATTCACC

ATCTCCAGAGACAACGCCAAGAATTTACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTCTATTATTGTGCCAGAGATCATCCACTAGCCCGTGATACTTTTGATATGTGGGGCCAAGGGACAATGGTCACCGTTTCTTCAGCCTCCACCAAGGGCCCATCGGT

CTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

141_IGHV3-21_IGHJ3 AGCTCTGAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTAGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAGTCTGGGGGAGGCCTGG

TCAAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGCTTCAGTAATTATGGCATGAACTGGGTCCGCCAGGCTCCAGGGATGGGGCTGGAGTGGGTCTCCTTCATTAGTGGTGCCAGTAGTTTCATATACTACGCAGACTCAATGAAGGGCCGATTCACC

ATCTCCAGAGACAACGCCAAGAACTCACTGTTTCTGCAAATGAACAACCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCCAGAGATCACCCGCTAGCCCGGGATACTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTTTCTTCAGCCTCCACCAAGGGCCCATCGG

TCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

141_IGHV3-21_IGHJ3 AGCTCTGAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCATCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTTGCTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAGTCTGGGGGAGGCCTGG

TCAAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGCTTCGATAATTATGTCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCATCCATTAGTGGTGCTAGTAGTTTCATATACTACCCTGACTCATTGAAGGGCCGATTCACC

ATCTCCAGAGACAACGCCAAGAAGTCACTGTATCTGCAGATAAACAACCTGAGAGTCGAGGACACGGCTGTCTATTACTGTGCGAGAGATCACCCGCTAGCCCGTGATACTTTTGATTTCTGGGGCCAGGGGACACTGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGG

TCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

141_IGHV3-21_IGHJ3 GAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAATCTGGGGGAGGCCTGGTCAAGCC

GGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGCTTCAGTAACTATGGCATGAACTGGGTCCGCCAGGCTCCGGGGATGGGGCTGGAGTGGGTCTCATTCATTAGTGGTAGTAGTAGTTTCATCTACTACGCAGACTCAATGAAGGGCCGATTCACCATCTCC

AGAGACAACGCCAAGAATTTACTGTATCTGCAAATGGACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCCAGAGATCACCCGCTAGCCCGTGATACTTTTGATTTCTGGGGCCAAGGGACAATGGTCTCCGTTTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCC

CCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

141_IGHV3-21_IGHJ3 GAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAACTGGTGGAGTCTGGGGGAGGCCTGGTCAAGCC

TGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGCTTCAGTAACTATGGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCATTCATTAGTGGTAGTAGTAGTTTCATATACTACGCAGACTCAATGAAGGGCCGATTCACCATCTCCA

GAGACAACGCCAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGACGAGGACACGGCTGTGTATTACTGTGCCAGAGATCACCCGCTAGCCCGTGATACTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTTTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCC

CCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

141_IGHV3-21_IGHJ3 ATGGGGGAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTAGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCCTG

GTCAAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGCTTCAGTAATTATGGCATGAACTGGGTCCGCCAGGGTCCAGGGATGGGGCTGGAGTGGGTCTCATTCATTAGTGGTAGTGGCAGTTTCATATACTACGCAGACTCCATGAAGGGCCGCTTCA

CCATCTCCAGAGACAACGCCAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCCAGAGATCACCCGCTAGCCCGTGATACTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTTTCTTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

102_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGGGTTTTCATCTGGTGATCAGGACTGAACAGAGAGAACTCTCCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGCTGTCCAGTGTGAAGTGCACCTGGTGGAGTCTGGGGGAGGCTTGG

TACGGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGGTTTAGCAGCTATGCCATGACCTGGGTCCGCCGGGCTCCAGGGAAGGGGCTGGAATGGGTCTCAATTATTACTGGCAGTGGTGCAAACACATACCACGCAGACTCCGTAAAGGGCCGGTTCAT

CATCTCCAGAGACAATAACAAGAACACGCTGTATCTCCAAATGAACACCCTGAGAGTCGAGGACACGGCCGTCTATTACTGTGCGAAAGGGGGTGCGGGTGGCAGAAGGACTGACTACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGG

TCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

102_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTAATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGACCTGGGCCCGCCAGGCTCCAGGGAAGGGACTGGAGTGGGTCTCACTTATTAGTGGTAGTGGTGCTAACACATACCACGCAGACTCCGTGAAGGGCCGGTTCAC

CATCTCCAGAGACAATCACAAGAAAATGTTGTTTTTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAAGGGGGAGCGGGTGGTAGAAGGTCTGATTACTGGGGCCAGGGAACTCGGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGG

102_IGHV3-23_IGHJ4 ATGGGGGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTG

GTACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGACCTGGGCCCGCCAGGCTCCAGGGAAGGGACTGGAGTGGGTCTCACTTATTAGTGGTAGTGGTGCTAACACATACCACGCAGACTCCGTGAAGGGCCGGTTCA

CCATCTCCAGAGACAATAACAAGAAAACGCTGTATTTGCAAATGAACACCCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAAGGGGGAGCGGGTGGTAGAAGGTCTGATTACTGGGGCCAGGGAACTCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

108_IGHV1-8_IGHJ4 GATCACTCAACAACCACATCTGTCCTCTAGAGAAAACCCTGTGAGCACAGCTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCTACAAGTGCCCACGCCCAGGTGCAGCTGGTGCAGTCTGGGACTGAAGTGAAGAAGCCTGGGGCCTCAGTGAAG

GTTTCCTGTAAGGCTTCTGGATACACCTTCACCCATTATGATATCAACTGGGTGCGACAGGTCGCTGGACAAGGACCTGAGTGGATGGGCTTGATGAACCCTCAAAGTGCCAAAACCGCCTATGCACAGAAGTTCCAGGGCAGACTTATCATGACCCGGAACACCTCCATAAGCAC

AGCCTACATGGAGCTGAACAGCCTGAGATCTGACGACACGGCCGTCTATTTCTGCGCGAGAGCCACGTTCGTACATTCCTATGATTCGGGGACTTATTCTAACCACTTTATATATTGGGGTCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCC

CCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



108_IGHV1-8_IGHJ4 GGAGAGCATCACTCAACAACCACATCTGTCCTCTAGAGAAAACCCTGTGAGCACGGCTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCTACAAGTGCCCACGCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCA

GTGAGAATCTCCTGCAAGGCTTCTGAATACACCTTCACCCACTATGATATCAACTGGGTGCGACAGGCCGCTGGACAAGGGCTTGAGTGGGTGGCCTGGATGAACCCTAATACTGGCGACACCGCCTATGCGCAGAACTTCCAGGGCAGAGTCACCCTGACCCGGAACACCTCC

ATAGCCACAGCCTACATGGAGCTGAGCAGCCTGCGATCTGAGGACACGGCCGTGTATTATTGTGCGAGAGCCACCTTCGTACATTCCTATGGTTCGGGGACTTATTCTAACCACTTTATATACTGGGGTCAGGGAACCCTGCTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATC

GGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

108_IGHV1-8_IGHJ4 ATCACTCAACAACCACATCTGTCCTCTAGAGAAAACCCTGTGAGCACAGCTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCTACAAGTGCCCACGCCCAGGTGCAGCTGGTGCAGTCTGGGACTGAAGTGAAGAAGCCTGGGGCCTCAGTGAAGGT

TTCCTGTAAGGCTTCTGGATACACCTTCACCCATTATGATATCAACTGGGTGCGACAGGTCGCTGGACAAGGGCCTGAGTGGATGGGCTGGATGAACCCTCAAAGTGGCAAAACCGCCTATGCACAGAAGTTCCAGGGCAGACTTATCATGACCCGGAACACCTCCATAAGCACA

GCCTACATGGAGCTGAACAGCCTGAGATCTGACGACACGGCCGTCTATTACTGCGCGAGAGCCACGTTCGTACATTCCTATGATTCGGGGACTTATTCTAACCACTTTATATACTGGGGTCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCC

CCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

150_IGHV1-69D_IGHJ3 ATCACATAACAACCACATTCCTCCTCTAAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAG

GTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGATATGCTATCACCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATCTTTGATTCAGCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGATTACCGTGGACGAATCCACGAG

CACAGCCTACATGGAGGTGAGCAGGCTCAGATCTGAGGACACGGCCGTGTATTATTGTGCGAGAGGATGGAGGCTCGGCATGGCAGTGCCTGGATCTGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCATCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTC

CCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCC

150_IGHV1-69D_IGHJ3 ATCACATCACAACCACATTCCTCCTCTACAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCCGCCACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAG

GTCTCCTGCAGGGCTTCTGGAGGCACCTTCAGCAAATATGCTGTCGGCTGGGTGCGACAGGCCCCTGGACAAGGGCTAGAGTGGATGGGAGGCATCATCCCTATGTTTGATACAGCAGACTACACACAGCAGTTCCAGGGCAGAGTCACCATTACCGCGGACGAATCCACGAA

CACAGCCTACATGGAGCTGACCAGCCTGAGAATTGAGGACACGGCCGTATATTACTGTGCGAGAGGATGGAGGCTCGGCATGGCAGTGTCTGGATCTGATGCTTTTGATATCTGGGGCCAAGGGACAACGGTCATCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCC

CCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

150_IGHV1-69D_IGHJ3 AACCACATTCCTCCTCTAAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGAGCAGTTGGTGCAGTCTGGGGCTGAGATGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCA

GGGCTTCTGGAGGCACCTTCAGCAACTATGCTATCACCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATGTTTGATACACCCAACTACGCACAGAAGTTCCAGGGAAGAGTCACGGTTAGTGTGGACGGAGCCACGAACACAGCCTA

CATGGAGCTGACCTACCTGACATCTGAAGACACGGCCGTTTATTACTGTGCGCGAGGATGGAGGCTCGGCATGGCAGTGGCTGGATCTGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCAC

CCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

175_IGHV3-30_IGHJ4 GAGCTCTGGGAGAGGAGCCCAGCACTAGAAGTCGGCGGTGTTTCCATTCGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTCTCCTCGTTGCTCTTTTAAGAGGTGTCCAGTGTCAGGTGCAACTGGTGGAGTCTGGGGGAGGCGT

GGTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGTTTCAGAAGCTATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGCCATGTCTAATGATGGAGTTAAAAAATACTATGGAGACTCCGTGAAGGGCCGATT

CACCATCTCCAGAGACAATTCCAAGAACACACTGTATCTGGAAATGAACAGCCTGAGAACTGAGGACACGGCTATGTATTACTGTGCGAAAGATGGGGACATATGGTTCGGGGAGTTATCAGAGTTGGACTACTGGGGCCAGGGAACCCGGGTCACCGTCTCCTCAGCTTCCAC

CAAGGGCCCATCCGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGC

175_IGHV3-30_IGHJ4 GGGAGAGGAGCCCAGCACTAGAAGTCGGCGGTGTTTCCATTCGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGTTACTCTTTTAAGAGGTGTCCAGTGTCAGATGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGC

CTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGCTTCAGAAGCTATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGACTGGAGTGGGTGGCTGCCATATCTAATGATGAAGTTAACAAATACTATGAAGACTCCGTGAAGGGCCGATTCACCATCTCC

AGAGACAATTCCAAGAACACGCTGTTTCTGCAAATGAACAGCCTGAGACCTGAGGACACGGCTATGTATTACTGTGCGAAAGATGGGGACATATGGTTCGGGGAGTTATCAGAACTGGACTGCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCTTCCACCAAGGGCCC

ATCCGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

188_IGHV1-69_IGHJ5 AGCATCACATAACAACCACATTCCTCCTCTGAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTGTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCATCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTG

AAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGACTTGAGTGGGTGGGAGGGCTCGTCCCGATCGTTGATACACCAAGCTATGCACAGAAGTTCAAGGGCAGAGTCACCATTACCGCGGACAAATCCACGAGCAC

AGCCTACATGGAGCTGTACAGCCTGACATCTGAGGACACGGCCTTTTATTACTGTGCGAGAGAGCCTTATAGCAGTTCTTTCTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCATCGTCTCCTCAACCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGA

GCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

188_IGHV1-69_IGHJ5 ATCACATAACAACCACATTCCTCCTCTGAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCCTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAG

GTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGTAGCTTTGCTTTCAGTTGGGTGCGTCAGGCCCCTGGACAAGGACTTGAGTGGATGGGAGGGATCGTCCCTATCTTTGAGACACCAACCTACGCACGGAGGTTCCAGGGCAGAGTCACGATTACCGCGGACAGGGTCACGA

ATGCTACCTACTTGGAGCTGAGCAGCCTGACATCTGACGACACAGCCCTTTATTACTGTGCGAGCGAGCCCTATAGCAGTTCGTTCTGGTTCGACCCCTGGGGCCAGGGAACTCTAGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCC

AAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

188_IGHV1-69_IGHJ5 GGGATCACATAACAACCACATTCCTCCTCTGAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCGGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGT

GAACGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAACAGCTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCGTCCCTATCTTTGATACACCAAGTTACGCACAGAAGTTCCAGGGCAGAGTCACCATTACCGCGGACAAATCCAC

GAGCACAGCCTACATGGAGCTGACCAGCCTGAGATCTGAGGACACGGCCGTCTATTACTGTGCGAGAGAGCCCTATAGCAGTTCATTCTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCC

TCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



228_IGHV3-21_IGHJ1 AGCTCTGAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCCATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTCTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCGGGGGGAGGCCTGG

TCAAGCCGGGGGGGTCCCTGAGAGTTTCCTGTGCAGCCTCTGGATTCACCTTCAGTTCCTACAGCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGAAGTGGGTCTCATCTATTAGCAGTAGTGGAAGTTACATATACTACGCAGACTCAGTGAAGGGCCGATTCAC

CGTGTCCAGAGACAACTCCAAGAACTCAATATATCTGCAGATGAACAGCCTGAGAGCCGAGGACACGGGTGTGTATTACTGTGCGAGAGATAGTGTCGGCAGCACCTGGTATTGGATGGCTGAACACTTCCAACACTGGGGCCCGGGCACCCTGGTCACCGTCTCCTCAGCCTC

CACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTC

AGGA

228_IGHV3-21_IGHJ1 AGCTCTGAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTTGTTGGTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAGACTGGGGGAGGCCTGG

TCAAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAGCTACAGCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGAAGTGGGTCTCTTCTATCAGTAGTAGTGGTAGTTACATGTACTATGCAGACTCCGTGAAGGGCCGATTCAC

CATTTCCAGAGACAACGCCAGGAACTCACTGTTTCTGCAAGTGAACAGCCTGAGAGCCGAGGACACGGGTGTTTATTACTGTGCGAGAGATAGTGTCGGCAGTACCTGGTACTGGATGGCTGAACACTTCCAGCGCTGGGGCCCGGGCACCGTGGTCACCGTCTCCTCAGCCT

CCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCT

CAGGA

228_IGHV3-21_IGHJ1 ATGGGGGAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTTGTTGGTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAGACTGGGGGAGGCCTG

GTCAAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAGCTACAGCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGAAGTGGGTCTCTTCTATCAGTAGTAGTGGTAGTTACATGTACTATGCAGACTCCGTGAAGGGCCGATTCA

CCATTTCCAGAGACAACGCCAGGAACTCACTGTTTCTGCAAGTGAACAGCCTGAGAGCCGAGGACACGGGTGTTTATTACTGTGCGAGAGATAGTGTCGGCAGTACCTGGTACTGGATGGCTGAACACTTCCAGCGCTGGGGCCCGGGCACCGTGGTCACCGTCTCCTCAGCC

TCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCC

TCAGGA

233_IGHV3-74_IGHJ6 CACTCTGCTGAAGAAAACCAGCCCTGCAGCTCTGGGAGAGGAGCCCCAGCCCTGGGATTCCCAGCTGTTTCTGCTTGCTGATCAGGACTGCACACAGAGAACTCACCATGGACTTTGGGCTGACCTGGGTTTTCCTTGTTGCTATTTTAAAAGGTGTCCAGTGTGAGGGGCAG

CTGGTGGAGTCCGGGGGAGGCTTAGTTCAGTCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAACTACTGGATGCACTGGGTCCGCCAAGCTCCAGGGAAGGGGCTGGTGTGGGTCTCACGTATTAATGGTGACGGGAGTAGCACAAACTA

CGCGGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAACGCCAAGAACACACTGTTTTTGCAAATGAATACTCTGAGAGCCGACGACACGGCTGTGTATTACTGTGCAAAAGCGGGGCGATATTGCACTAGTTCCACCTGCCATATCCTAGGTATGGACGTCTGGGGCCAA

GGAACCACGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGT

GCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

233_IGHV3-74_IGHJ6 GGAGCCCCAGCCCTGGGATTCCCAGCTGTTTCTGCTTGCTGATCAGGACTGCACACAGAGAACTCACCATGGACTTTGGGCTGACCTGGGTTTTCCTTGTTGCTATTTTAAAAGGTGTCCAGTGTGAGGGGCAGCTGGTGGAGTCCGGGGGAGGCTTAGTTCAGCCTGGGG

GGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAACTACTGGATGCACTGGGTCCGCCAAGCTCCAGGGAAGGGGCTGGTGTGGGTCTCACGTATTAATGGTGATGGGAGTGGCACAAACTACGCGGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGA

CAACGCCAAGAACACACTGTTTCTGCAGATGAACACTCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCAAAAGCGGGGCGGTATTGCACTAGTACCACCTGCCATATCCTAGGTATGGACGTCTGGGGCCAAGGGACTACGGTCACCGTCTCCTCAGCCTCCACCAAGGG

CCCATCGGT

245_IGHV1-69D_IGHJ4 ATCACGTAACAACCACATTCCTCCTCTATAGAAGCCCCTGGGAGCACAGCTCTGCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCGGTCCCAGGTGCAGGTGGTGCAGTCTGGGGCTGAGGTAAGGGAGCCTGGGTCCTCGGTGAA

GGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCTATGCTTTCAACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGAATCATGCCTTTGTTTGGAACAAGAAACTACGCACAGAAGTTGCAGGGTAGAGTCACGATTACCGCGGACGAATCCACG

AGCACGTCTTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTATTGTGCGAGAAGCTTTTATTATGATAACAGTGGCTATTATTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCTGCAGC

ACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

245_IGHV1-69D_IGHJ4 ATCACATAACAACCACATTCCTCCTCTAAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAAGTGAAGAAGCCTGGGTCCTCGGTGAAGG

TCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGTTACGGTTTCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGAATCATGCCTCTATTTGGTACAGTAAATTACGCACAGAGGTTCAAGGGCAGAGTCACGATTTCCGCGGCCGAATCCACGAG

CACAGCTTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCATGTATTACTGTGTGAGAAGTTTTTACTATGATAATAGTGGTTATTACTGGGGCCAGGGAACCCGGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCTGCAGCACC

CAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

35_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATGTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGGTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGACTCTGGGGGAGGCTTG

GTACAGCCGGGGGTGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGCTTTAGCACCTATGCCATGAGTTGGGTCCGTCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAGGTATAAGTGGTAGTGGTGGTGGCACTTACTACGCAGACTCCGTGAGGGGCCGGT

TCACCATCTCCAGAGACAATTCCAAGCAAACTCTGTCTCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTTTATTACTGTGCGAGAGGTGGCAGGGGCTGGGTAAATACGGCGGGAAATGGTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCC

ACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCA

GGA

35_IGHV3-23_IGHJ4 GAGAGAGGAGCCCAGCCCTGGGATGTTCAGGTGATTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGGTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCAAGACTGAGGTGCAACTGGTGGACTCTGGGGGAGGCTTGGTACAGC

CGGGGGTGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGCTTTAGCACCTATGCCATGAGTTGGGTCCGTCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAGGTATAAGCGGTAGTGGTGGTGGCACCTACTACGCAGACTCCGTGAGGGGCCGGTTCACCATC

TCCAGAGACAATTCCAAGCAAACTCTGTCCCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTTTATTACTGTGCGAGAGGCGGCAGGGGCTGGGTGAATACGGCGGGAAATGGTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGG

GCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

38_IGHV3-73_IGHJ4 AGGTCTGGGAGAGGAGCTCCAGCCTTGGGATTCCCAGCTGTCGCCACTCGGTGGTCGGCACTGAAGACAGGAGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCCGGGGGAGGCTT

GGTCCAGCCTGGGGGGTCCCTGAAACTCTCCTGTGCAGCCTCTGGGTTCAAGTTCAGTGGCTCTGCTATGCACTGGGTCCGCCAGGCTTCCGGGAAAGGGCTGGAGTGGGTTGGCCGTATTAGAAGCAACGCTAACAATTACGCGACAGCATATGGTGCGTCGGTGAAAG

GCAGGTTCACCATCTCCAGAGATGATTCAAAGAACACGGCGTATCTGCAAATGAACAGCCTGAAAATCGAGGACACGGCCGTGTATTACTGTATGAGACCCCCCAGTAGCGGTGGTGACTTTGACTTCTGGGGCCAGGGAACCCGAGTCACCGTCTCCTCAGCCTCCACCAAGG

GCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



38_IGHV3-73_IGHJ4 AGGTCTGGGAGAGGAGCTCCAGCCTTGGGATTCCCAGCTGTCGCCACTCGGTGATCGGCACTGAAGACAGGAGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAACTGGTGGAGTCCGGGGGAGGCTT

GGTCCAGCCTGGGGAGTCCCTGAAACTCTCCTGTGCAGCCTCTGGGTTCAAGTTCAGTGGCTCTGCTATGCACTGGGTCCGCCAGGCTCCCGGGAAAGGGCTGGAGTGGGTTGGCCGTATTAGAAGCAACGCTAACAATTACGCGACAGCATATGGTGCGTCGATGACAGG

CAGGTTCACCATCTCCAGAGATGATTCAAAGAAGACGCTTTATCTGCAAATGAACAGCCTGAAAATCGAGGACACGGCCGTGTATTACTGTATGAGACCCCCCAGTAGCGGTGGTGACTTTGACTTCTGGGGCCAGGGAACCCGAGTCACCGTCTCCTCAGCCTCCACCAAGGGC

CCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

38_IGHV3-73_IGHJ4 AGGTCTGGGAGAGGAGCTCCAGCCTTGGGATTCCCAGCTGTCGCCACTCGGTGATCGGCACTGAAGACACGAGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAGTCCGGGGGAGGCTT

GGTCCAGCCGGGGGGGTCCCTGGAACTCTCCTGTGCAGCCTCTGGGTTCAAGTTCAGTGGCTCTGCTATGCACTGGGTCCGCCAGGCTTCCGGGAAAGGGCTGGAGTGGGTTGGCCGCATTAGAAGCAACGCTAACAATTACGCGACAGCATATGGTGCGTCGGTGAAAG

GCAGGTTCACCATCTCCAGAGATGATTCAAAGAACACGGTGTATCTGCAAATGAACAGCCTGAAAATCGAGGACACGGCCGTGTATTACTGTATGAGACCCCCCAGTAGCGGTGGTGACTTTGACTTCTGGGGCCAGGGAACCCGAGTCACCGTCTCCTCAGCCTCCACCAAGG

GCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

53_IGHV4-39_IGHJ4 ATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGACTTCGGAGACCCTGTCCCTCACCTGCGCTGTCTCTGGT

GACTCCGTCAACAATTACAACTACTACTGGGGCTGGATCCGCCGGCCCCCAGGGAAGGGCCTGGAGTGGATTGGGAGTATTTATTATAATGGAAACACGTTCTACAACCCGTCCCTCAAGAGTCGACTCACCATTTCCGGAGACATGTCCAGGAACCAGTTCTCCCTGAGCCTGA

GGTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGCGAGATACTCCCCCACTCATGGCTGCTACGACTACTGGGGCCAGGGAACCCTACTTTCCGTCTCCTCAGCTTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCTGGGGGCACAGC

GGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

53_IGHV4-39_IGHJ4 GGGGATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGACTTCGGAGACCCTGTCCCTCACCTGCGCTGTCTC

TGGTGACTCCGTCAACAATTACAATTACTACTGGGGCTGGATCCGCCGGCCCCCAGGGAAGGGCCTGGAGTGGATTGGGAGTATCTATTATAATGGAAACACGTTCTACAACCCGTCCCTCAAGAGTCGACTCACCATATCCGGAGACATGTCCAGGAACCAGTTCTCCCTGAGG

CTGACCTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGCGAGATACTCCCCGATTCATGGCTGCTACGACTACTGGGGCCAGGGAACCCTACTTTCCGTCTCCTCAGCTTCCACCAAGGGCCCATCGGTCTTCCCCCTGGC

53_IGHV4-39_IGHJ4 GGGATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAGGACTTCGGAGACCCTGTCCCTCACCTGCGCTGTCTCT

GGTGACTCCGTCAACAATTACAATTACTACTGGGGCTGGATCCGCCGGCCCCCAGGGAAGGGCCTGGAGTGGATTGGGAGTATCTATTATAATGGAAACACGTTCTACAGCCCGTCCCTCAAGAGTCGCCTCACCATCTCCGGAGACATGTCCAAGAACCAGTTCTCCCTGAGGC

TGACCTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGCGAGATATTCCCCGGTTCATGGCTGCTACGACTACTGGGGCCAGGGCACCCTGGTTTCCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCAC

AGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

53_IGHV4-39_IGHJ4 ATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCATCTGCAGGAGTCGGGCCCAGGACTGGTGAAGACTTCGGAGACCCTGTCCCTCACCTGCGCTGTCTCTGGTG

ACTCCGTCAACAATTACAATTACTACTGGGGCTGGATCCGCCGGCCCCCAGGGAAGGGCCTGGAGTGGATTGGGAGTATCTATTATAATGGAAACACGTTCTACAACCCGTCCCTCAAGAGTCGCCTCACCATATCCGGAGACACGCCCAGGAACCAGTTCTCCCTGAGGCTGAG

CTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGCGAGATACTCCCCGATTCATGGCTGCTACGACTACTGGGGCCAGGGAACCCTTCTTTCCGTCTCCTCAGCTTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCTGGGGGCACAGCG

GCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

53_IGHV4-39_IGHJ4 GGGAAATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGACTTCGGAGACCCTGTCCCTCACCTGCGCTGTCT

CTGGTGACTCCGTCAACAATTACAATTACTACTGGGGCTGGATCCGCCGGCCCCCAGGGAAGGGCCTGGAGTGGATTGGGAGTATCTATTATAATGGAAACACGTTCTACAACCCGTCCCTCAAGAGTCGACTCTCCATATCCGGAGACATGTCCAGGAACCAGTTCTCCCTGAG

GCTGAGCTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGCGAGATACTCCCCGCTTCATGGCTGCTACGACTACTGGGGCCAGGGAACCCTACTTTCCGTCTCCTCAGCTTCCACCAAGGGCCCATCGGTCTTCCCCCTGGC

53_IGHV4-39_IGHJ4 CTACTGCCTCTTTCTTATATGGGGATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCATCTGCAGGAGTCGGGCCCAGGACTGGTGAAGACTTCGGAGACCCTGT

CCCTCACCTGCGCTGTCTCTGGTGACTCCGTCAACAATTACAATTACTACTGGGGCTGGATCCGCCGGCCCCCAGGGAAGGGCCTGGAGTGGATTGGGAGTATCTATTATAATGGAAACACGTTCTACAACCCGTCCCTCAAGAGTCGCCTCACCATATCCGGAGACACGCCCAG

GAACCAGTTCTCCCTGAGGCTGAGCTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGCGAGATACTCCCCGATTCATGGCTGCTACGACTACTGGGGCCAGGGAACCCTTCTTTCCGTCTCCTCAGCTTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCA

GGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

53_IGHV4-39_IGHJ4 TTTCTTATATGGGGATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTCTGCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGACTTCGGAGACCCTGTCCCTCACCT

GCGCTGTCTTTGGTGACTCCGTCAACAATTACAATTACTACTGGGGCTGGATCCGCCGGCCCCCAGGGAAGGGCCTGGAGTGGATTGGGAGTATCTATTATAATGGAAACACTTTCTACAACCCGTCCCTCAAGAGTCGACTCACCATATCCGGAGACAAGTCCAGGAACCAGTT

CTCCCTGAGGCTGAGCTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGCGAGGTACTCCCCGGTTCATGGCTGCTACGACTACTGGGGCCAGGGAACTCTACTTTCCGTCTCCTCAGCTTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACC

TCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

53_IGHV4-39_IGHJ4 AGGGAAATGCTTTCTGAGAGTCATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTCCTGTCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGACTTCGGAGACCCTGTCCCTCACCTGCGCTGTC

TCTGGTGACTCCGTCAACAATTACAATTACTACTGGGGCTGGATCCGCCGGCCCCCAGGGAAGGGCCTGGAGTGGATTGGGAGTATCTATTATAATGGAAACACGTTCTACAACCCGTCCCTCAAGAGTCGACTCACCATATCCGGAGACATGTCCAGGAACCAGTTCACCCTGA

GGCTGACCTCTGTGACCGCCGCAGACACGGCTGTCTATTACTGTGCGAGATACTCCCCGATTCATGGCTGCTACGACTACTGGGGCCAGGGAACGCCAGTTTCCGTCTCCTCAGCTTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCTGGGG

GCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



54_IGHV4-61_IGHJ4 GCGAGTGTTTCTTATATGGGGAGGGTCCTGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGATGCAGCTGCAGGAGTCGGGCCCAGGACTGGTG

AAGCCTTCAGAGACCCTGTCCCTCACCTGCACTGTCTCTGGTGGCTCCATCACCAGTGATGATTACTACTGGAGCTGGATCCGCCAGCACCCAGGGAGGGGCCTGGAATGGATCGGGTACATCTATAACAGTGGAATCACCAACTTCAACCCGTCCCTCAGGAGTCGACTTAGCA

TGTCAGTTGACACGTCTAAGAACCAGTTCTCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCATTTATTTCTGTGCGAGAGAGGGATACTGTAATGAAGAAACCTGCTTCTGGGCTTTTGACTCCTGGGGCCAGGGAGCCCTGGTTATTGTCTCCTCAGCCTCCACCA

AGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

54_IGHV4-61_IGHJ4 ACCTGTCCATACAGAGGCACCACCCACATGCAAATCTCACTTAGGCACCCACAGAAAACCACCACACATTTCCTTAAATTCAGGGTCCTGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTC

CCAGATGGGTCCTGTCCCAGATGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCAGAGACCCTGTCCCTCACCTGCACTGTCTCTAGTGGCTCCATGACCAGTGATGATTACTACTGGAGCTGGATCCGCCAGCACCCAGGGAGGGGCCTGGAATGGATCGGGTA

CATCTATAACAGTGGAATCACCAACTTCAACCCGTCCCTCAGGAGTCGACTTAGCATGTCAGTTGACACGTCTAAGAACCAGTTCTCCATGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCATTTATTTCTGTGCGAGAGAGGGATACTGCAATGAAGAAACCTGCTTCTGGG

CTTTTGACTCCTGGGGCCAGGGAACCCTAGTCATTGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAG

GCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

54_IGHV4-61_IGHJ4 CTTTCTTATATGGGGAGGGTCCTGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGATGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTT

CAGAGACCCTGTCCCTCACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGATGATTACTACTGGAGCTGGATCCGCCAGCACCCAGGGAGGGGCCTGGAATGGATCGGGTACATCTATAACAGTGGAATCACCAACTTCAACCCGTCCCTCAGGAGTCGACTTAGCATGTCAGT

TGACACGTCTAAGAACCAGTTCTCCCTGAAACTGAGCTCTGTGACTGCCGCGGACACGGCCATCTATTTCTGTGCGAGAGAGGGATACTGTAATGAAGAAACCTGCTTCTGGGCTTTTGACTCCTGGGGCCAGGGAACCCTTGTTATTGTCTCCTCAGCCTCCACCAAGGGCCCA

TCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

74_IGHV3-15_IGHJ3 CTCCCTCTCCTGATGAAAACCAGCCCAGTCCTGACCCTGCAGCTCTGGGAGAGGAGCCCCAGCCTTGGGATTCCCAAGTGTTTTCATTCAGTGATCAGGACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAACTGGATTTTCCTTGCTGCTATTTTAAAAGGTGTCCAGT

GTGAGGTGCAGCTGGTGGCGTCTGGGGGAGGCTGGGTAAAACCGGGGGGGTCCTTTACACTCTCCTGTGAAGCCTCTGGATTCATTTTCAGTAACTTCTGGATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTTGGCCGTGTTAAAAGCAAAACTGA

TGGTGGGACACCAGACTACGCTGCACCCGTGAAAGGCAGATTCAGCGTCTCAAGAGATGATTCAAAAAACACATTCTATCTGCAAATGAACAGCCTGAAAACCGAGGACACAGCCGTGTATTATTGTGTTAAAGTCGATAGGAGGAGGGCTTTTGATATCTGGGGCCAAGGGAC

ATTGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACAC

CTTCCCGGCTGTCCTACAGTCCTCAGGA

74_IGHV3-15_IGHJ3 ATGGGGGGGAGAGGAGCCCCAGCCTTGGGATTCCCAAGTGTTTTCATTCAGTGATCAGGACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGAACTGGATTTTCCTAGCTGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGCGTCTGGGGGAGGCTG

GGTAAAACCGGGGGGGTCCTTTACACTCTCCTGTGAAGCCTCTGGATTCATTTTCAGTAGGTTCTGGATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTTGGCCGTGTTAAAAGTAATCCTGATGGTGGCTCACCAGACTACGCTGCACCCGTGGAAG

GCAGATTCAGCGTCTCAAGAGATGATTCAAAAAACACATTCTATCTGCACATGAACAGCCTGAAAACCGAGGACACAGCCATGTATTACTGTGTTAAAGTCGATAGAAGGAGGGCTTTTGATCTCTGGGGCCAAGGGACGATGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCA

TCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

80_IGHV1-2_IGHJ3 GAGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGTGCAGATGGTGCAGTCTGGGGCTGAGGTGAAGAGGCCTGGGGCCTCA

GTGAAGGTCTCCTGCAAGGCTTCTGGATACAGCTTCACCGGCTACTATTTGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGCATGGATCGACCCTAACCGTGGTGGCACAAACTATGCACAAAAGTTTCAGGGCAGGGTCACCTTGACCAGGGACACGT

CCATCACCACAGCCTACATGGAACTGAGCAGGCTGAGATCTGACGACACGGCCGTGTATTACTGTGCGAGAGATATGCGTAACTGGAACGACCCAAATGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCATCCCCGACCAGCCCCAAGGTCTTCCC

GCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

80_IGHV1-2_IGHJ3 GAGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGAATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGTGCAGATGGTGCAGTCTGGGGCTGAGGTGAAGAGGCCTGGGGCCTCAG

TGAAGGTCTCCTGCAAGGCTTCTGGATACACCTTCACCGGCTACTATCTGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGCATGGATCGACCCTAACCGTGGTGGCACAAACTTTGCACAAAAGTTTCAGGGCAGGGTCACCTTGACCAGGGACACGTCC

ATCACCACAGCCTACATGGAACTGAGCGGGCTGAGATCTGACGACACGGCCGTCTACTACTGTGCGAGAGATATGCGTAACTGGAACGACCCAAATGATGCTTTTGATGTCTGGGGCCAGGGGACAATGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCC

CTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

80_IGHV1-2_IGHJ3 GGGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGTGCAGATGGTGCAGTCTGGGGCTGAGGTGAAGAGGCCTGGGGCCTCA

GTGAAGGTCTCCTGCAAGGCTTCTGGATACAGCTTCACCGGCTACTATTTGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGCATGGATCGACCCTAACCGTGGTGGCACAAACTATGCACAAAAGTTTCAGGGCAGGGTCACCTTGACCAGGGACACGT

CCATCACCACAGCCTACATGGAACTGAGCAGGCTGAGATCTGACGACACGGCCGTGTATTACTGTGCGAGAGATATGCGTAACTGGAACGACCCAAATGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCATCCCCGACCAGCCCCAAGGTCTTCCC

GCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

20_IGHV4-30-2_IGHJ5 GGGGAGGGTCCTGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGCCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCT

GTCCCTCACTTGCACTGTCTCTGGTGCCTCCATCAACAGTGGTGATTACTACTGGAGTTGGATCCGCCAGCCCCCAGGGAGGGGCCTGGAGTGGATTGGGTACATGTATTCCAGTGGGATCAACTACCACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGGAGACACGTC

GAAGAACCAGTTCTCCCTGAACCTGAACTCTGTGACTGCCGCAGACACGGCCGTGTATTACTGTGCCAGGGGACCGCATCACGACATTTTCTCTGGTTACGGCCCAATGAACTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCA

TCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

20_IGHV4-30-2_IGHJ5 GGTAGATGATTTCTTATATGGGGAGGGTCCTGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGCCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGG

TGAAGCCTTCACAGACCCTGTCCCTCACTTGCACTGTCTCTGGTGCCTCCATCAACAGTGGTGATTACTACTGGAGTTGGATCCGCCAGCCCCCAGGGAGGGGCCTGGAGTGGATTGGGTACATGTATTCCAGTGGGATCAACTACCACAACCCGTCCCTCAAGAGTCGAGTCAC

CATATCAGGAGACACGTCGAAGAACCAGTTCTCCCTGAACCTGAACTCTGTGACTGCCGCAGACACGGCCGTGTATTACTGTGCCAGGGGACCGCATCACGACATTTTCTCTGGTTACGGCCCAATGAACTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

GCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACA

GTCCTCAGGA



94_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGCGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAGTCTGGGGGAGGCGTG

GTACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGAAGCTACGCCATGAGCTGGGTCCGCCAGGCTCCGGGGAGGGGGCCGGAGTGGGTCTCAGAAATTAGTGGTAGTGGTGGTATGACATACTACGCAGACTCCGAGAAGGGCCGGTT

CACCATCTCCAGAGACAACTCCAAGAGCACGGTGTTTCTGCAAATGAGCAGCCTGAGAGCCGAGGACACGGCCATATATTACTGTGCGAAAGCTACTATAGCGGGAGGTAGTGGGGCGTCCTATGACTACTGGGGCCAGGGAACCCTGGTCTCCGTCTCCTCAGCCTCCACCAA

GGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

94_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGCGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAGTCTGGGGGAGGCGTG

GTACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGAAATTATGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCCGGAGTGGGTCTCAGAAATTAGTGGTAGTGGGAGTCGCACATACTACGCAGACTCCGAGAAGGGCCGGTTC

ACCATCTCCAGAGACAACTCCAAGAGCACGGTGTTTCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCATATATTACTGTGCGAAAGCTACTATAGCGGGAGGTAGTGGGGCGTCCTATGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAG

GGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

94_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGCGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTCGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAGTCTGGGGGAGGCGTG

GCACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGTTTCACCTTCAGAGACTACGCCATGAGTTGGGTCCGCCAGGCTCCAGGAAAGGGGCCGGATTGGGTCACAGAAATTAGTGGTAGTGGGCGGATGACATACTACGCAGACTCCGTGAAGGGCCGGTTC

ACCGTCTCCAGAGACAACTCCAAGAGCACGGTGTTTCTGCAAATGAGCAGCCTGAGAGCCGAGGACACGGCCATATATTACTGTGCGAAAGCTACTATAGCGGGAGGTAGTGGGGCGTCGTATCACTACTGGGGCCAGGGAACCCTGGTCTCCGTCTCCTCAGCCTCCAC

94_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGCGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAGTCTGGGGGAGGCGTG

GTACAGCCTGGGGGGTCCCTGCGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGAAGCTATGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCCGGAGTGGGTCTCAGAAATTAGTGGTAGCGGGAGTCGCACATACTACGCAGACTCCGAGAAGGGCCGGTT

CACCATCTCCAGAGACAACTCCAAGAGCACGGTGTTTCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCATATATTACTGTGCGAAAGCTACTATTGCGGGAGGTAGTGGGGCGTCCTATGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAA

GGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

94_IGHV3-23_IGHJ4 ATGGGGGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAGTCTGGGGGAGGCGTG

GTACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGAAGCTATGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCCGGAGTGGGTCTCAGAAATTAGTGGTAGTGGGAGTAGAACATACTACGCAGACTCCGAGAAGGGCCGGTT

CACCATCTCCAGAGACAACTCCAAGAGCACGCTGTTTCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAAGCTACTATAGCGGGAGGTAGTGGGGCGTCCTATGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAA

GGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

119_IGHV3-21_IGHJ4 AGCTCTGAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTTGTTGCAATTTTAGAAGGTGTCCAGTGTGACGTACAGCTGGTGGAATCTGGGGGAGGCCTGGT

CGAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTTTCTATACCATCAACTGGGTCCGCCAGGCGCCAGGGAAGGGACTGGAGTGGGTCTCAGCCATCACCAGTAGTAATAATCTCTATTACGCAGACTCAGTGAGGGGCCGATTCACCATCTC

CAGAGACAACGTCAAGAACTCAATGTATCTCCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTATATTACTGCGCGAGACTGGGGCATTTTTTTGATAGTAGTGTCGATTTCGGTTATTGGGGCCCGGGAACCCAGGTCACCGTCTCCTCAGCTTCCACCAAGGGCCCATCC

GTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

119_IGHV3-21_IGHJ4 AGCTCTGAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTTGTTGCAATTTTAGAAGGTGTCCAGTGTGACGTACAGCTGGTGGAGTCTGGGGGAGGCCTGGT

CGAGCCGGGGGGGTCGCTGAGACTATCCTGTGCAGCCTCTGGATTCACCTTCAGTTTCTATACCATCAACTGGGTCCGCCAGGCGCCAGGGAAGGGACTGGAGTGGGTCTCAGCCATCACTAGTAGTAATAATTTATATTACGCAGACTCAGTGAGGGGCCGATTCACCATCT

CCAGAGACAACGCCAAGAACTCATTGTATCTGCAAATGAACAGCCTGAGAGTCGAGGACACGGCTGTATATCACTGCGCGAGGTTGGGGCATTTTTTTGATAGTAGTGTCGATTTCGGTTATTGGGGCCCGGGAACCCAGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCAT

CGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGAC

119_IGHV3-21_IGHJ4 AGCTCTGAGAGAGGAGCCTTAGCCCTGGATTCCAAGGCCTATCCACTTGGTGATCAGCACTGAGCACCGAGGATTCACCATGGAACTGGGGCTCCGCTGGGTTTTCCTTGTTGCAATTTTAGAAGGTGTCCAGTGTGACGTACAGCTGGTGGAATCTGGGGGAGGCCTGGT

CGAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTTTCTATACCATCAACTGGGTCCGCCAGGCGCCAGGGAAGGGACTGGAGTGGGTCTCAGCCATCACCAGCAGTAATAATCTCTATTACGCAGACTCAGTGAGGGGCCGATTCACCATCTC

CAGAGACAACGTCAAGAACTCAATGTATCTCCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTATATTACTGCGCGAGACTGGGGCATTTTTTTGATAGTAGTGTCGATTTCGGTTATTGGGGCCCGGGAACCCAGGTCACCGTCTCCTCAGCTTCCACCAAGGGCCCATCC

GTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

120_IGHV5-51_IGHJ4 GGAGTCTCCCTCACTGCCCAGCTGGGATCTCAGGGCTTCATTTTCTGTCCTCCACCAGCATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAGTCTGTGCCGAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAAAAGCCCGGGGAGTCTCTGAAG

ATCTCCTGTAAGGGTTCTGGATACAGCTTTACCAACTACTGGATCGGCTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGATGGGGATCATCTATCCTGGTGACTCTGATACCAGATACAGCCCGTCCTTCCAAGGTCAGGTCACCATCTCAGCCGACAAGTCCATCAGC

ACCGCCTACCTGCAGTGGAGCAGGCTGAAGGCCTCGGACACCGCCACGTATTACTGTGCGAAAGGAGGCATGGCAGCAGCTGGGGGGCTCTACTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACC

CTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

120_IGHV5-51_IGHJ4 GGAGTCTCCCTCACTGCCCAGCTGGGATCTCAGGGCTTCATTTTCTGTCCTCCACCATCATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAGTCTGTGCCGAGGTGCAGCTGGTGCAATCTGGAGCAGAGGTGAAAAAGCCCGGGGAGTCTCTGAAG

ATCTCCTGTAAGGGTTCTGGATACAGATTTACGAACTACTGGATCGGGTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGATGGGGATCATCTATCCTGGAAACTCTGATACCAGATACAGCCCGTCCTTCCAAGGCCAGGTCACCTTTTCAGCCGACAAGTCCATCAGC

ACCTCCTACCTGCAGTGGAGCAGTCTGAAGGCCGCGGACACCGCCATGTATTACTGTGCGAAGGGAGGCATGGCAGCATCTGGGGGGCTCTACTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCACCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCT

CTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC



120_IGHV5-51_IGHJ4 TGAGTCTCCCTCACTGCCCAGCTGGGATCTCAGGGCTTCATTTTCTGTCCTCCACCATCATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAGTCTGTGCCGAGGTGCAGCTGGTGCAGTCTGGAACAGAGGTGAAGAAGCCCGGTGAGTCTCTGAAGA

TCTCCTGTAGGGGTTCTGGATACAGATTCAACAACTACTGGATCGCCTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGATGGGAATCATCTATCCTGGTACCTCTGATACCAGATACAGCCCGTCCTTCCAAGGTCAGGTCATCATCTCAGTCGACAAGTCCATCAGCAT

TGCCAACCTGCAGTGGAGCGGGCTGAAGGCGTCGGACACCGCCACTTATTACTGTGCAAAAGGAGGCATGGCGGCAGCTGGGGGGCTCTACTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCC

TCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

120_IGHV5-51_IGHJ4 GGAGTCTCCCTCACTGCCCAGCTGGGATCTCAGGGCTTCATTTTCTGTCCTCCACCATCATGGGGTCAACCGCCATCCTCGCCCTCCTCCTGGCTGTTCTCCAAGGAGTCTGTGCCGAGGTGCAGCTGGTGCAGTCTGGAACAGAGGTGAAAAAGCCCGGGGAGTCTCTGAAAA

TCTCCTGTAGGACTTCTGGATACAGATTCACCAACTACTGGATCGCCTGGGTGCGCCAGATGCCCGGGAAGGGCCTGGAGTGGATGGGAATCATCTATCCTGGTAACTCTGATGCCAGATACAGCCCGTCCTTCCAAGGTCAGGTCACCATCTCAGCCGACAAGTCCATCAGCAC

CGCCTACTTGCAGTGGAGCAGGCTGAAGGCCTCGGACACCGCCACTTATTACTGTGCGAAAGGAGGCATGGCAGCAGCTGGGGGGCTCTACTTTGACTACTGGGGCCGGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT

CCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

164_IGHV3-74_IGHJ4 CCTCACTCTGCTGAAGAAAACCAGCCCTGCAGCTCTGGGAGAGGAGCCCCAGCCCTGGGATTCCCAGCTGTTTCTGCTTGCTGATCAGGACTGCACACAGAGAACTCACCATGGAGTTTGGGCTGAGCTGTGTTTTCCTTGTTGCTATTTTAAAGGGTGTCCAGTGTGAGGTG

CAGTTGGTGGAGTCCGGGGGAAACTTAGTTCAGCCGGGGGGGTCCCTGAGACTCTCCTGTTCAGCTTCTGGCTTCACCTTCAGTAAGTACTGGATGCACTGGGTACGCCAAGCTCCAGGGAAGGGGCTGGAGTGGGTCGCACGTATCAGTGGTGATGGCAGGACCATTAA

CTACGCGGACTCCGTGAAGGACCGATTCACCATCTCCAGAGACAACGCCGAGAACACGGTGTTTCTCCACATGAATGGTCTGAGAGCCGATGATACGGCTGTCTATTTCTGTCGAGGTTCAGGGTTCGATGACTATTGGGGCCAGGGAACCCCGGTCACCGTCTCCTCAGCATC

CCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

164_IGHV3-74_IGHJ4 GGAGCCCCAGCCCTGGGATTCCCAGCTGTTTCTGCTTGCTGATCAGGACTGCACACAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCCGGGGGAGGCTTAGTTCAGCCTGGG

GGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCACTGACTACTGGATGCACTGGGTCCGCCAAGCTCCAGGGAAGGGGCTGGTGTGGGTCTCACGTATTTACTTTGATGGGACTATCACAAACTACGCGGACTCCGTGAAGGGCCGATTCTCCATCTCCAGAGAC

AACGCCGAGAACAAGTTGTATCTGCAAATGAACAGTCTGAGAGTCGACGACACGGCTGTGTATTACTGTCGAGCCTCAGGCTTCGATGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGA

GCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

164_IGHV3-74_IGHJ4 GAGGAGCCCCAGCCCTGGGATTCCCAGCTGTTTCTGCTTGCTGATCAGGACAGCACACAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGTTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCCGGGGGAGGCTTAGCTCAGCCTGG

GGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCTCTTTCACTACGTACTGGATGCACTGGGTCCGCCAAGCTCCAGGGAAGGGGCTGGTGTGGGTCGCACGTATCAGTGGTGACGGGACTTATGTTGACTACGCGGAGTCCGTGAAGGGCCGATTCACCATCTCCAG

AGACAACGCGAAGAACATGGTGTTTCTGCAAATGGACAGTCTGACAGCCGACGACACGGCTGTCTATTACTGTCGAGGTTCAGGATTCGATGACTACTGGGGCCAGGGAACCCTGGTCGCCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCC

AAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

167_IGHV1-69_IGHJ4 AGCATCACATAACAACCACATTCCTCCTCTGAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCGGCTGGTCCAGTCTGGGGCTGAGATGAAGAAGCCGGGGTCCTCGGTG

AAGATCTCCTGCAAGGCTTCTGGCGTCAGCCACAACACTTTTGGTTTCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATCTTTGGTACAACAAACTTCGCACAGAAGTTCCAGGGCAGGCTCACGGTTACTGCGGACAAATCCAC

GAACACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGAAGACACGGCCGTCTATTATTGTGCGACTAACGATGACAAAAGTGGGAGCTACTTCTTTCCTGACTACTGGGGCCAGGGAACCCTGGTCGCCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCA

CCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

167_IGHV1-69_IGHJ4 ATCACATAACAACCACATTCCTCCTCTGAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCGGCTGGTCCAGTCCGGGGCTGAGATGAAGAAGCCGGGGTCCTCGGTGAAAA

TCTCCTGCAAGGCTTCTGGCGGCAGCCACAGCACCTATGGTTTCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATCCTTGGAACAACAAACTTCGCACAGAAGTTCCAGGGCAGACTCACGGTTACTGCGGACAAATCCACGCAC

ACAGCCTACATGGAACTGAGTAGCCTGAGATCTGAAGACACGGCCGTCTATTACTGTGCGACTAACGATGACAAAAGTGGGAGTTACTTCTTTCCTGACTACTGGGGCCAGGGAACCCTGGTCGCCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT

CCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

167_IGHV1-69_IGHJ4 ATCACATAACAACCACATTCCTCCTCTGAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCGGCTGGTCCAGTCCGGGGCTGAGATGAAGAAGCCGGGGTCCTCGGTGAGG

ATCTCCTGCAAGGCTTCTGGCGTCAGCCACAACACCTTTGGTTTCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATCTTTGGTACAACAAACTTCGCACAGAAGTTCCAGGGCAGACTCACGGTTACTGCGGACAAATCCACGAAC

ACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGAAGACACGGCCGTCTATTATTGTGCGACTAACGATGACAAAAGTGGGAGCTACTTCTTTCCTGACTACTGGGGCCAGGGAACCCTGGTCGCCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT

CCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGG

60_IGHV4-59_IGHJ3 GTTCCAGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGACCATGAAACAGCTGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATTGGTCCTGTCCCAGGTGAAGCTACAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCA

CCTGCACTGTCTCTGGTGACTCCATGACTAGTTTTTATTGGAGCTGGCTCCGGCAGACCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCTATCACAGTGGGACCACCAACTACAACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGACGCAGTTTTC

CCTGAAGCTGAGCTCTGTGACCGCTGCGGACACTGCCGTCTATTATTGTGCGAGAGATCGGACAATGATGCTTAGTGGTTCTTTAGATGTCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAG

CACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

60_IGHV4-59_IGHJ3 GGTTCCAGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGACCATGAAACAGCTGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATTGGTCCTGTCCCAGGTGAAGCTACAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGACTCCATGACTAGTTTTTATTGGAGCTGGCTCCGGCAGACCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCTATCACAGTGGGACCACCAATTACAACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGACGCAGTTTT

CCCTGAAGCTGAGCTCTGTGACCGCTGCGGACACGGCCGTCTATTATTGTGCGAGAGATCGGACAATGATGCTTAGTGGTTCTTTTGATGTCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGA

GCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



60_IGHV4-59_IGHJ3 ACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACATCTGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCGGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCGCTGTGTCTGGTGG

CTCCGTCAGTAGTTTCTATTGGACTTGGATCCGGCAGTCCCCAGGAAAGGGACTGGAATGGATTGGCTATATCTATTCCAGTGGGACCACCAATTACAACCCCTCCCTGCAGAGTCGAGTCACCATATCAATAGACACGTCGAACAACCAGTTCTCCCTGAACCTGAGCTCTGTGAC

CGCTGCGGACACGGCCGTCTATTACTGTGCGAGAGATCGGACAATGATGCTTAGTGGAAGCTTTGATGTCTGGGGCCAGGGGACAGTGGTCACCGTCTCTTCAACCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGG

CCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

61_IGHV1-24_IGHJ4 ACCATCACACAACAGCCACATCCCTCCCCTACAGAAGCCCCCAGAGCGCAGCACCTCACCATGGACTGCACCTGGAGGATCCTCTTCTTGGTGGCATCAGCTACAGGCACCCACGGTCAGGTCCAGCTGGTACAATCTGGGGCTCAGGTGAAGAAGCCTGGGACCTCTGTGAGGG

TCTCCTGCAAGGTTTCCGGATACACCGTCAGTGAATTATCCATGCACTGGGTGCGACAGGCTCCTGGAAAAGGGCTTGAGTGGATGGGAGGATTTGATCCTGAAGATGGTGAAACAATCTACGCACCGAAATTTAAGGGCAGAGTCACCATGACCGAGGACACATCTACTGACA

CAGCCTACATGGAGCTTACCAGCCTGAGACCTGAGGACACGGCCCTCTATTACTGTGCAACAGACCTAATTCTTTTGACTGGCTACTACATTAGAGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCT

CCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

61_IGHV1-24_IGHJ4 ACCATCACACAACAGCCACATCCCTCCCCTACAGAAGCCCCCAGAGCGCAGCACCTCACCATGGACTGCACCTGGAGGATCCTCTTCTTGGTGGCATCAGCTACAGGCACCCACGGTCAGGTCCAGCTGGTACAGTCTGGGGCTCAGGTGAAGAAGCCTGGGACCTCTGTGAGG

GTCTCCTGCAAGGTTTCCGGATACACCGTCAGTGAATTATCCATGCACTGGGTGCGACAGGCTCCTGGAAGAGGGCTTGAGTGGATGGGAGGATTTGATCCTGAAGATGGTGAAACAATCTACGCACCGAAATTTAAGGGCAGAGTCACCATGACCGAGGACACATCTACTGA

CACAGCCTACATGGAACTTGCCAGCCTGAGACCTGAGGACACGGCCCTCTATTACTGTGCAACAGACCTGATTCTTTTGACTGGCTATTATATTAGAGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTC

CTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

61_IGHV1-24_IGHJ4 GGGATCACACAACAGCCACATCCCTCCCCTACAGAAGCCCCCAGAGCGCAGCACCTCACCATGGACTGCACCTGGAGGATCCTCTTCTTGGTGGCATCAGCTACAGGCACCCACGGTCAGGCCCAGCTGGTACAGTCTGGGGCTCAGGTGAAGAAGCCTGGGACCTCTGTGAGG

GTCTCCTGCAAGGTTTCCGGATACAAAGTCACTGAATTATCCATGCACTGGGTGCGACAGGCTCCTGGAAAAGGGCTTGAGTGGATGGGAGGACTTGATCCTGGAGATGGTGAAACACTCTACGCACCGAAATTTAAGGGCAGAGTCACCATGACCGAGGACACATCTACTGA

CACGGCCTACATGGAGCTTACCAACCTGACACCTGAAGACACGGCCCTGTATTACTGTGCAACAGACCTCATTCTTTTCACTGGCTATTATATTAGAGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCC

TCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

97_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGAGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGGGTCCCTGAAACTCTCCTGCGCGGCCTCTGGATTCAACTTCAGTGGCTATGCCATGAATTGGGTCCGCCAGGCTCCAGGGAAGGGGCTAGAGTGGGTTTCATACATTAGCAGTGCTAGTAGTGGCATACACTACGCAGACTCTGTGAAGGGCCGATTCAC

CATCTCCAGAGACAATGCCAAGAAGTCATTGTATCTGCAAATGAACAGCCTGAGAGACGAGGACACGGCTATTTATTACTGTGCGAGAGGTTGGGGAAGTGATTATTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGC

ACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

97_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTGTTCCTTGTTGCTATTTTAGAAGGTGTCCAGAGTGAGGCACAATTGGTGGAATCCGGGGGAGGCTTGGT

ACAGCCGGGGGGGTCCCTGAGACTCTCCTGCGCAGCCTCCGGATTCAACTTCAGTGGCTACGCCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTAGAGTGGGTTTCATATATTAGTAGTGCTAGTAGTGGCATACACTACTCAGACTCTGTGAAGGGCCGATTCACC

ATCTCCAGAGACAATGCCAAGAAGTCTCTGTATCTGCGAATGAGCAGCCTAAGAGGCGAGGACACGGCTGTTTACTACTGTGCGAGAGGTTGGGGTAGTGATTATTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGC

ACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCT

97_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGTCTTGGATTCCAAGGCATTTCCACTTGGTGACCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGAGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGAGTCCCTGAAACTCTCCTGTGCGGCCTCTGGATTCAACTTCAGTGGCTATGCCATGAATTGGGTCCGCCAGGCTCCAGGGAAGGGGTTAGAGTGGGTTTCATACATTAGCAGTGCTAGTAGTGGCATACACTACGCAGACTCTGTGAAGGGCCGATTCACC

ATCTCCAGAGACAATGCCAAGAAGTCACTGTATCTGCAAATGAACAGCCTGAGAGACGAGGACACGGCTTTTTATTACTGTGCGAGAGGTTGGGGCAGTGATTATTGGGGCCAGGGAACACTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCA

CCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

97_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACCTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGCTGCTGGAGTCTGGGGGAGGCCTGGT

ACAGCCTGGGGGGTCCCTGAGACTCTCTTGTGCAGCCTCTGGATTCTCCTTCAGTAGTTATAGTATGATCTGGGTCCGCCAGGCTCCAGGAAAGGGGCTGGAGTGGATTTCATATATAAGTAAAGATAGTAGTGGCAACCATTATGCAGACTCTGTGAAGGGCCGATTCACCA

TCTCCAGAGACAATGCCAAGAAGTCACTGTATCTGCAAATGTACAGCCTGAGAGACGACGACACGGCTGTTTACTACTGTGCGCGAGGTTGGGGTGGTGACTACTGGGGCCAGGGAACCCAGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCAC

CCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

107_IGHV4-61_IGHJ4 TTCCTTAAATTCAGGGTCCAGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCGTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGG

AGACCCTGTCCCTCACCTGCAGTGTCTCTGGTGACTCCGTCAGCACTAGTAGTCACTACTGGAGCTGGATCCGGCAGTCCCCAGGGAAGGGACTGGAATGGATTGGGTACATTTATTACAGTGGGAACACCAACTACAACCCCTCCCTCAAGAGTCGACTCACCATATCAGTGGA

CACGTCCAAGAACCATTTCTCCCTGAAGCTGACTTCTGTGACCGCTGCAGACACGGCCGTATATTTCTGCGCGAGAGTCGGCATAGGGTTGGAGATGGCCACAAGTTATGGGGAGGGGCCCTTTGACCACTGGGGCCAGGGATCCCTGGTCACCGTCTCCTCAGCCTCCACCA

AGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

107_IGHV4-61_IGHJ4 ACATTTCCTTAAATTCAGGGTCCAGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGCAGTCGGGCCCAGGACTGGTGAAGCCTTC

GGAGACCCTGTCCCTCACCTGCACTGTCTCTGGTGACTCCGTCAGCAGTGGTAGTCACTACTGGAGCTGGATCCGGCAGCCCCCAGGGAAGGGACTGGAGTGGATTGGATATATTTATTACAATGCGAACACCAACTACAACCCCTCCCTCAGGAGTCGACTCACCATATCAGTA

GACACGTCCAAGAACCAGTTCTCCCTGAACCTGAGTTCTGTGACCGCTGCGGACACGGCCGTGTATTACTGCGCGAGAGTAGGGATAGGGTTGGAGATGGCCACAAGTTACGGGGAGGGGCCCTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCGTCAGCCTCC

ACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCA

GGA



107_IGHV4-61_IGHJ4 TTTCCTTAAATTCAGGGTCCAGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCCTCGG

AGACCCTGTCCCTCACCTGCACTGTCTCTGGTGACTCCGTCAGCAGTGGTAGTCACTACTGGAGCTGGATCCGGCAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATGTATTACAGTGGCAACACCAACTACAACCCCTCCCTCAAGAGTCGACTCACCATATCAGGAGA

CACGTCCAAGAACCAGTTCTCCCTGAAACTGAGTTCTGTGACCGCTGCGGACTCGGCCGTTTATTACTGCGCGAGAGTAGGGATAGGGTTGGAGATGGCCACAAGTTACGGGGAGGGGCCCTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAG

107_IGHV4-61_IGHJ4 ACATTTCCTTAAATTCAGGGTCCAGCTCACATGGGAAATACTTTCTGAGAGTCCTGGACCTCCTGTGCAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTT

CGGAGACCCTGTCCCTCACCTGCACTGTCTCTGGTGACTCCGTCAGCAGTAGTAGTCACTACTGGAGCTGGATCCGGCAGCCCCCAGGGAAGGGACTGGAATGGATTGGGTACATTTATTACAGTGGGAACACCAACTACAACCCCTCCCTCAAGAGTCGACTCACCATATCAGT

GGACACGTCCAAGAACCATTTCTCCCTGAAGCTGACTTCTGTGACCGCTGCAGACACGGCCGTATATTTCTGCGCGAGAGTCGGCATAGGGTTGGAGATGGCCACAAGTTACGGGGAGGGGCCCTTTGACCACTGGGGCCAGGGATCCCTGGTCACCGTCTCCTCAGCCTCCA

CCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCA

GGA

123_IGHV3-33_IGHJ5 CGAGCCCAGCACTGGGAGTCGCCGGTGTTTCCATTCGGTGATCATCACTGAACACAGAGGACTCACCATGGAGTCTGGGCTGAGCTGGGTTTTCCTCGTTGCTCTTTTAAGAGGTGTCCAGTGTCAGGTGCAGCTGGTGGAGTCAGGGGGAGGCGTGGTCCAGCCTGGGA

GGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGTTTCAGTTCCTATGGTCTCCACTGGGTCCGGCAGGCTCCAGGTAAGGGGCTGGAGTGGGTGGCATTTGTGTCATATGATGGAACTGAAAAATACTACGCGGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGAC

AATTCCAAGAGCACTCTATCTATGGAAATGAACAGCCTGAGAGTTGAAGACACGGCTATGTATTACTGTGCGAGAGATTCGGCCGCCCGACGTTGGTTGATGTACAACTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAG

GTCTTCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

123_IGHV3-33_IGHJ5 CGAGCCCAGCACTGGGAGTCGCCGGTGTTTCCATTCGGTGATCATCACTGAACACAGAGGACTCACCATGGAGTCTGGGCTGAGCTGGGTTTTCCTCGTTGCTCTTTTAAGAGGTGTCCAGTGTCAGGTGCAGCTGGTGGAGTCAGGGGGAGGCGTGGTCCAGCCTGGGA

GGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAGTTTCAGTTCCTATGGTCTCCACTGGGTCCGGCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCATTTATGTCATATGATGGAACTGAAAAATACTACGCGGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGAC

AATTCCAAGAGCACTCTATCTATGCAAATGAACAGCCTGAGAGTTGAAGACACGGCTATGTATTACTGTGCGAGAGATTCGGCCGCCCGACGTTGGTTGATGTACAACTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGG

TCTTCCCGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

126_IGHV3-30_IGHJ4 GCTCTGGGAGAGGAGCCCAGCACTAGAAGTCGGCGGTGTTTCCATTCGGTGATCCGCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGCTGCTCTTTTAAGAGGTGTCCATTGTCAGGTGCAGCTGGTGGAGTCTGGGGGAGCCGTGGT

CCAGCCTGGGAAGTCCCTGAGACTCTCCTGTGCAGCCTCTCGATTCACCTTCAGTTCCTATGCCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGCTGGCGATTATTTCTGATGATGGAACTAAAAAATATTATGTAGACTCCGTGAAGGGCCGATTCAACAT

CTCCAGAGACAATTCCAGGAACACGCTGTATTTGCAACTGGACAGTCTGAGAGTGGAGGACACGGCTGTTTATTACTGTGCGAAAGAGGGCCGTCCACATTACTATGGTTCGGGGACTACTGATTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGGGAGTGCATCCGCCC

CAACCCTTTTCCCCCTCGTCTCCTGTGAGAATTCCCCGTCGGATACGAGCAGCGTG

126_IGHV3-30_IGHJ4 GAGCTCTGGGAGAGGAGCCCAGCACTAGAAGTCGGCGGTGTTTCCATTCGGTGACCAGCACTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGCTGCTCTTTTAAGAGGTGTCCAGTGTCAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGT

GGTCCAGCCTGGGAAGTCCCTGAGACTCTCCTGTGCAGCCTCTCGATTCACGTTCAGTAGCTATGCCATGCACTGGGTCCGCCAGGTTCCAGGCAAGGGGCTGGAATGGCTGGCGATTATTTCAGATGATGGAACTAAAAAATACTATGAAGACTCCGTGAAGGGCCGATTCA

ACATCTCCAGAGACAATTCCAGGAACACGCTGTATTTGCAATTGAACAGCCTGAGAGTTGAGGACACGGCTGTTTATTACTGTGCGAAAGAGGGCCGTCCACGTTACTATGGTTCGGGGACTACTGATTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCCGCCTCCACCAAGG

GCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

126_IGHV3-30_IGHJ4 GAGCTCTGGGAGAGGAGCCCAGCACTAGAAGTCGGCGGTGTTTCCATTCGGGGATCAGCACTGAACACAGAGGACTCACCATGGACTTTGGGCTGAGCTGGGTTTTCCTCGTTGCTCTTTTAAGAGGTGTCCAGTGTCAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGT

GGTCCAGCCTGGGAAGTCCCTGAGACTCTCTTGTGCAGCCTCTCGATTCACTTTCAGTAATTATGCCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGCTGGGAATTATTTCAACTAATGGAACTAAAAAATATTATGAGGACTCCGTGAAGGGCCGATTCAC

CATCTCCAGAGACAATTCCAGGAACACCCTTTATCTGCAATTGAACAGCCTGAGAGTTGAGGACACGGCTGTCTATTACTGTGCGAAAGAGGGCCGTCCAAATTATTATGGTTCGGGGACTACTGATTGGGGCCCGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGC

CCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

126_IGHV3-30_IGHJ4 GGGAGAGGAGCCCAGCACTAGAAGTCGGCGGTGTTTCCATTCGGGGATCAGCTCTGAACACAGAGGACTCACCATGGAGTTTGGGCTGAGCTGGGTTTTCCTCGTTGCTCTTTTAAGAGGTGTCCAGTGTCAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAG

CCTGGGAAGTCCCTGAGACTCTCTTGTGCAGCCTCTCGATTCACTTTCAGTAGCTATGCCATGCACTGGGTCCGCCAGCCTCCAGGCAAGGGGCTGGAGTGGCTGGCAATTATTTCAACAAATGGAACTAAAAAATATTACGAAGACTCCGTGAAGGGCCGATTCACCATCTCCA

GAGACAATTCCAGGAACACCCTATATCTGCAATTGAATAGCCTGAGAGTTGAGGACACGGCTGTCTATTACTGTGCGAAAGAGGGCCGTCCAAATTACTATGGTTCGGGGACTACTGATTGGGGCCCGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGG

TCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

217_IGHV1-2_IGHJ6 GAGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGTCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAG

TGAAGGTCTCCTGCAAGGCTTCTGGATACACCTTCACCGGCTACTATATACACTGGCTGCGACAGGCCCCTGGACAGGGGCTTGAGTGGATGGGCTGGATCAACCCTAACAGAGGTGGCACAAACTATGGAGAGCAGTTTCAGGGCAGGGTCGCCATGACCAGCGACACGTC

CATCACCACAGCCTACATGGAGCTGAGCAGGCTGACTTCTGACGACACGGCCGTGTATTACTGTGCGAGAAGGCGGTTCGGGGACTTTTTATCTCGGGCCATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGGAGTGCATCCGCCCCAACCCTTTTCCCCC

TCGTCTCCTGTGAGAATTCCCCGTCGGATACGAGCAGCGTG

217_IGHV1-2_IGHJ6 GGGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGTCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCA

GTGAAGGTCTCCTGCGAGGCTTCTGGATACACCTTCACCGGCTACTATATACACTGGGTGCGACAGGCCCCTGGACAGGGGCTTGACTGGATGGGATGGATCAACCCTAACCGTGGTGGCACAAACTATGGAGAGAAGTTTCAGGGCAGGGTCGCCATGACCAGGGACACG

TCCATCAGCACAGCCTACATGGAACTGAGCAGGCTGAGTTCTGACGACACGGCCGTGTATTACTGTGCGAGAAGGCGGTTCGGGGAATTTTTGTCTCGGGCCATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGGAGTGCATCCGCCCCAACCCTTTTCCC

CCTCGTCTCCTGTGAGAATTCCCCGTCGGATACGAGCAGCGTG



217_IGHV1-2_IGHJ6 GAGAGCATCACCCAGCGACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCA

GTGAAGGTCTCCTGCAAGGCCTCTGGATACACCTTCACCGGCTATTATATGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAACCCTAACAGAGGTGGCACAGATTATGCACAGAAGTTTCGGGGCAGGGTCACCATGACCAGGGACACAT

CCATCAGCACAGTCTACATGGACTTGAGCAGCCTGAGATCTGACGACACGGCCGTATATTACTGTGCGAGAAGGCGGTTCGGGGATTTCTTATCTCGGGCCATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCC

TGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

217_IGHV1-2_IGHJ6 GAGAGCATCACCCAGCAACCACATCTGTCCTCTCGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGCGGCAGCAGCCACAGGAGTCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGACTCAG

TGAAGGTCTCCTGCAAGGCTTCTGGATACACCTTCACCGGCTACTATATACACTGGGTGCGACAGGCCCCTGGACAGGGGCTTGAGTGGATGGGATGGATCAACCCTAACAGAGGTGGCACAAACTATGGAGAGAAGTTTCAGGGCAGGGTCACCATGACCAGGGACACGTC

CATCAGCACAGCCTACATGGAGCTGAGCAGGCTGAGTTCTGACGACACGGCCGTGTATTACTGTGCGAGAAGGCGGTTCGGGGAGTTTTTATCTCGGGCCATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGGAGTGCATCCGCCCCAACCCTTTTCCCC

CTCGTCTCCTGTGAGAATTCCCCGTCGGATACGAGCAGCGTG

217_IGHV1-2_IGHJ6 GGGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGTCCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCA

GTGAAGGTCTCCTGCGAGGCTTCTGGATACACCTTCACCGGCTACTATATACACTGGGTGCGACAGGCCCCTGGACAGGGGCTTGAGTGGATGGGATGGATCAACCCTAACCGTGGTGGCACAAACTATGGAGAGAAGTTTCAGGGCAGGGTCGCCATGACCAGGGACACG

TCCATCAGCACAGCCTACATGGAACTGAGCAGGCTGAGTTCTGACGACACGGCCGTGTATTACTGTGCGAGAAGGCGGTTCGGGGAATTTTTGTCTCGGGCCATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCTTCCACCAAGGGCCCATCGGTCTTCCC

CCTGGCGCCCTGCTCCAGGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

125_IGHV4-34_IGHJ4 GTGCTTTCTGAGAGTCATGGACCTCCTGCACAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTACAGCAATGGGGCGCAGGACTTTTGAAGCCCTCGGAGACCCTGTCCCTCACCTGCGCTGTCTCTGGTGG

GTCCCTCAGTGATTACTTCTGGAACTGGATCCGCCAGTCCCCAGGGAAGGGGCTGGAGTGGATTGGGCAGATCAATCTTAGTGGAACCACCAACTACAACCCGTCCCTCAAGAGTCGAGTCACCGTATCAATAGACACGTCCAAAAACCAGTTCTCCCTAAAACTGACCTCTGTGA

CCGCCGCGGACACGGCTGTGTATTACTGTGCGAGAGGCCGGGTTCGGGGAGCCTATGTTGGAGTTCCCCTTGGGTTTTTCGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCTGCAGCACCCAGCCA

GATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

125_IGHV4-34_IGHJ4 AGTGCTTTCTGAGAGTCATGGACCTCCTGCACAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGATACAGCAGTGGGGCGCAGGACTATTGAAGCCTTCGGAGACCCTGTCCCTGACCTGCGGTGTCTCTGGT

GGGTCGTTCAGTGATTACTTCTGGAACTGGATCCGCCAGTCCCCAGGGAAGGGGCTGGAGTGGATTGGAGAAATCAATTTTGGTGGATCCACCAACTACAACCCGTCCCTCAAGAGTCGAGTCACCATTTCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGGTAACCTCTG

TGACCGCCGCGGACACGGCTGTCTATTACTGTGCGCGAGGCCGGGTTCGGGGAGCCTATCGTGGAGTTCCCCTTGGGTTTTTCGACTACTGGGGCCAGGGAACCCTGGTAACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGC

ACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

125_IGHV4-34_IGHJ4 GGGTCCAGCTCACATGGGAAGTGCTTTCTGAGAGTCATGGACCTCCTGCACAAGAACATGAAACACCTGTGGTTCCTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTACATCAGTGGGGCGCAGGACTTTTGAAGCCCTCGGCGACCCTGTCCCTC

ACCTGCGGTGTCTCTGGTGGGTCCTTTAGTGATTACTTCTGGTACTGGATTCGCCAGTCTCCAGGGAAGGGGCTGGAATGGATTGGCCAGATCAATTTTGGTGGAAGTACGAACTACAACCCGTCCCTCCAGAGTCGAGTCACCTTATCAGTAGACACGTCCAAGAACCAGTTT

TCCCTGAGGCTGACCTCTCTGACCGCCGCGGACACGGCAGTCTATTACTGTGCGAGAGGCCGGGTTCGGGGAGCCTATGTTGGAGTTCCCCTTGGGTTTTTCGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCT

GGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

125_IGHV4-34_IGHJ4 AGTGCTTTCTGAGAGTCATGGACCTCCTGCACAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTACAGCAATGGGGCGCAGGACTTCTGAAGCCCTCGGAGACCCTGTCCCTCACCTGCGCAGTCTCTGGTG

GGTCCCCCAGTGATTACTTCTGGAACTGGATCCGCCAGTCCCCAGGGAAGGGGCTGGAGTGGATTGGGCAGATCAATCTTGGTGGATCCACCAACTACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAATAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGACCTCTGT

GACCGCCGCGGACACGGCTGTTTATTACTGTGCGAGAGGCCGGGTTCGGGGAGCCTATGTTGGAGTTCCCCTTGGGTTTTTCGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCA

CCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

125_IGHV4-34_IGHJ4 AGTGCTTTCTGAGAGTCATGGACCTCCTGCACAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTACAGCAGTGGGGCGCAGGACTATTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCGCTGTCTCTGGTG

GGTCCTTCAGCGATTACTTCTGGAACTGGATCCGCCAGTCCCCAGGGAAGGGGCTGGAGTGGATTGGAGAAATCAATGTTGGTGGAGCCACCAACTACAGCCCGTCCCTCAAGAGTCGAGTCACCATTTCAGTAGACACGTCCAAGAACCAATTCTCCCTGAAGATGAGATCTG

TGACCGCCGCGGACACGGCTGTGTATTTCTGTGCGAGAGGCCGGGTTCGGGGAGCCTATGTTGGGGTTCCCCTTGGGTTTTTCGACTACTGGGGCCAGGGTTCCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAG

CACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

125_IGHV4-34_IGHJ4 TTTCTTATATGGGGAGTGCTTTCTGAGAGTCATGGACCTCCTGCACAAGAACATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTACAGCAGTGGGGCGCAGGACTTTTGAAGCCCTCGGAGACCCTGTCCCTCACCTG

CGGTGTCTCTGGTGGGTCCCTCAGTGATTACTTCTGGAACTGGATCCGCCAGTCCCCAGGGAAGGGGCTGGAGTGGATTGGGCAGATCAATCTTGGTGGAGCCACCAACTACAACCCGTCCCTCAAGAGTCGAGTCACCGTATCAATAGACACGTCCAAGAAGCAGTTGTCCC

TGAAGCTGACCTCTGTGACCGCCGCGGACACGGCTGTGTATTTCTGTGCGAGAGGCCGGGTTCGGGGAGCCTATCCTGGAGTTCCCCTTGGGTTTTTCGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGC

ACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

156_IGHV1-46_IGHJ4 GGCCCTGAAAGCATCATCCAACAACCACATCCCTTCTCTACAGAAGCCTCTGAGAGGAAAGTTCTTCACCATGGACTGGACCTGGAGGGTCTTCTGCTTGCTGGCTGTAGCTCCAGGTGCTCACTCCCAGGTGCAGTTGGTGCAGTCTGGGGCTGAGGTGAGGAAGCCTGGG

GCCTCAGTGAAGGTTTCCTGCAAGGCATCTGGATACAGCTTCACCAGCTTCTATATTCACTGGGTGCGAAAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGTAATCGACCCTAGTGGTGGTAGTACCAGTTACGCACAGAGGTTCCAGGGCAGAGTCACCATGACCCGGG

ACACTTCCACGAGCGAGGTCTACATGGAGCTGAGCAGCCTGAGATTTGAGGACACGGCCGTGTATTACTGTGGGCGAATCGTGGGAGGTACTAGTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCC

TCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



156_IGHV1-46_IGHJ4 CCCTGAAAGCATCATCCAACAACCACATCCCTTCTTTACAGAAGCCTCTGAGAGGAAAGTTCTTCACCATGGACTGGACCTGGAGGGTCTTCTGCTTGCTGGCTGTAGCTCCAGGTGGTCACTCCCAGGTGCAACTGGTGCAGTCTGGGGCTGAGGTGAGGAAGCCTGGGGCC

TCAGTGAAGGTTTCCTGCAAGGCATCTGGATATAGGTTTACCAGTTTCTATATTCACTGGGTGCGAAAGGCCCCAGGACAAGGGCTTGAATGGATGGGGTTAATCGACCCTAGCGGTGGAAGTACGAGTTACGCACAGAAATTCCAGGGCAGAGTCACCATGACCGGGGACA

CGTCCACGAGCGAAGTCTACTTGGAGTTGAGCAGCCTGAGATCTGAAGACACGGCCATGTATTACTGTGGGAGAATCGTGGGAGGTACTAGTGACTACTGGGGCCAGGGAACGCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCC

TCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

156_IGHV1-46_IGHJ4 GAAAGCATCATCCAACAACCACATCCCTTCTCTACAGAAGCCTCTGAGAGGAAAGTTCTTCACCATGGACTGGACCTGGAGGGTCTTCTGCTTGCTGGCTGTAGCTCCAGGTGCTCAGTCCCAGGTGCAGTTGGTGCAGTCTGGGGCTGAGGTGAGGAAGCCTGGGGCCTCA

GTGAAAATTTCCTGCAAGGCATCTGGATACAGTTTCACCAGCTTCTATATTCACTGGGTGCGAAAGGCCCCTGGACAAGGGCTTGAGTGGATGGGACTAATCGACCCTAGTGGTGGTAGTACCGCATTCGCACAGAGGTTCCAGGACAGACTCACCATGACCAGGGACACGTCC

ACGAGCGAAGTCTACATGGATCTGAGAAGGCTGACATTTGAGGACACGGCCATATATTACTGTGGGAGAATCGTGGGAGGCACTAGTGACTACTGGGGCCAGGGAACCCTGATCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAG

AGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

156_IGHV1-46_IGHJ4 AAAGCATCATCCAACAACCACATCCCTTCTCTTCAGAAGCCTCTGAGAGGAAAGTTCTTCACCATGGACTGGACCTGGAGGGTCTTCTGCTTGCTGGCTGTAGCTCCAGGTGGTCAGTCCCAGGTACAGCTGGTACAGTCTGGGGCTGAGGTGAGGAAGCCTGGGGCCTCAGT

GAAGGTTTCCTGCAAGGCATCTGGATACAGTTTCACCAGCTTCTATATTCACTGGGTGCGAAAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATTAATCGACCCTAGTGGTGATTATACAACTTACGCACCGAGGTTCCAGAACAGAGTCGCCATGACCAGTGACACGTCCAC

GAGCAAAGTCTACATGGAGTTGAGTAGCCTGAGATCTGAGGACACGGCCGTATATTATTGTGGGAGAATCGTGGGAGGTACTAGTGACTTCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGA

GCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

156_IGHV1-46_IGHJ4 ATCATCCAACAACCACATCCCTTCTCTACAGAAGCCTCTCAGAGGAAAGTTCTTCACCATGGACTGGACCTGGAGGGTCTTCTGCTTGCTGGCTGTAGCTCCAGGTGGTCACTCCCAGGTGCAACTGGTGCAGTCTGGGGCTGAGGTGAGGAAGCCTGGGGCCTCAGTGAAGG

TTTCCTGCAAGGCATCTGGATATAGGTTTACCAGTTTCTATATTCACTGGGTGCGAAAGGCCCCAGGACAAGGGCTTGAATGGATGGGGTTAATCGACCCCAGCGGTGGAAGTACAAGTTACGCAGAGAAATTCCAGGACAGAGTCACCATGACCGGAGACACGTCCACGAGC

GAAGTCTACATGGAGTTGAGCAGCCTGAGATCTGAGGACACGGCCATGTATTACTGTGGGAGAATCGTGGGAGGTACTAGTGACTACTGGGGCCAGGGAACGCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCAC

CTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

67_IGHV1-69D_IGHJ3 AGCACATAACAACCACATTCCTCCTCTTAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAG

GTCTCCTGCAAGGCCTCTGGTGGCTCCTTCAGCAGCTTTGGCTTCAGCTGGGTGCGACAGGCCCCTGGACAAGGACTTGAGTGCATGGGAGGAATCATCCCTATGTTCGGAACCGCAGACTACGCACAGAAGTTCCAGGACAGACTCACGATTGTCGCGGACGAAGTCACAAC

CACAGTCACCATGGAACTGAGAGGCCTGACATCTGAAGACACGGCCGTGTATTTCTGCGCGAGACGAAAGGCTGTGATAGTGGTGCCCCGCCCCGGCGAGGCTTTTGATATCTGGGGCCAAGGGACAATGATCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCC

CCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

67_IGHV1-69D_IGHJ3 AGCACATAACAACCACACTCCTCCTCTTAAGAAGCCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAG

GTCTCCTGCAAGGCCTCTGGTGCCTCCTTCAGCAGCTTTGGCTTCAGCTGGGTGCGACAGGCCCCTGGACAAGGACTTGAGTGCATGGGAGGAATCATCCCTTTGTACGGAACCGCTGACTACGCACAGAAGTTCCAGGACAGACTCACGATTGTCGCGGACGAAGTCACAGC

CACAGTCACCATGGAACTGAGAGGCCTGACATCTGAAGACACGGCCGTGTATTTCTGCGCGAGACGAAAGGCTGTGATAGTGGTGCCCCGCCCCGGCGAGGCTTTTGATATCTGGGGCCAAGGGACAATGATCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCC

CCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

67_IGHV1-69D_IGHJ3 AGCACATAACAACCACATTCCTCCTCTAAAGAAGCCCCTGGGAGCAAAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAC

GTTTCCTGCAAGGCTTCAGGAGGCACCTTCAGCAGTTATGGTTTCAGCTGGGTGCGACTGGGCCCTGGACAACGACTTGAGTGGATGGGAGGAATCATCCCTATGTTTGGAGCAGCAGACTACGCACAGAAGTTCCAGGGCAGAGTCACGATCTCCGCGGACGAACTCACGA

GCACAGTCTACATGGAGTTGAGAAGTCTGACATCTGAAGACACGGCCGTGTATTATTGTGCGAGACGAAAGGCTGTGATCGTGGTGCCCCGCCCCGGCGAGGCTTTTCATATCTGGGGCCAAGGGACAATGATCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTTC

CCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

67_IGHV1-69D_IGHJ3 AGCACATAACAACCACATTCCGCCTCTAAAGAAGTCCCTGGGCGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCCACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAATCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAG

GTCTCCTGCAAGGCTTCTGGAGGCGCCTTCAGCAGCTTTGGTTTCAGTTGGGTGCGACAGGCCCCTGGACAAGGACTTGAGTCTTTGGGCGGCATCATTCCTGAGTTTGGGGCAGTAGACTACGCACAGAAATTCCAGGGCAGAGTCACGATTACCGCGGACGAAGTCACGA

GTACAATATACATGGATTTGAGAGGCCTGACATCTGAAGACACGGCCGTGTATTTCTGTGCGAGACGAAAGGCTGTGATAGTGGTGCCCCGCCCCGGCGAGGCTTTTGATATTTGGGGCCAAGGGACAATGATCACCGTCTCTCCAGCCTCCACCAAGGGCCCATCGGTCTTC

CCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

67_IGHV1-69D_IGHJ3 AGCACATAACAACCACATTCCTCCTCTAAAGAAGTCCCTGGGAGCACAGCTCATCACCATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCCACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAATCTGGGGCTGAGGTGAAGAAGCCTGGGTCGTCGGTGAAA

GTCTCCTGTAAGGCTTCTGGAGGCGCCTTCAGCAGCTTTGGTTTCAGTTGGGTGCGACAGGCCCCTGGACAAGGACTTGAGAGTTTGGGAGGCATCATCCCTGAGTTTGGGGCAGTAGACTACGCACAGAAGTTCCAGGGCAGAGTCACGATTACCGCGGACGAAGTTACG

AGCACAGTTTATATGGACCTGAGAGGCCTGACATCTGAAGACACGGCCGTGTATTTCTGTGCGAGACGAAAGGCTGTGATAGTAGTGCCCCGCCCCGGCGAGGCTTTTGATATTTGGGGCCAAGGGACAACGATCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTCTT

CCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

67_IGHV1-69D_IGHJ3 AGCACATAACAACCACATTCCTCCTCTAAAGAAGCCCCTGGGAGCAAAGCTCATCACCATGGACTGGACCTGGAGGTTTCTCTTTGTGGTGGCAGCAGCAACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAC

GTTTCCTGTCAGACTTCAGGAGGCACCTTCAGCAGTTTTGGTTTCAGCTGGGTGCGACAGGGCCCTGGACAAGGACTTGAGTGGATGGGAGGAATCATCCCTATGTTTGGAGCAACAGAATACGCACAGAAGTTCCAGGGCAGAGCCACGATCACCGCGGACGAAGTCACGA

GCACAGTCTACATGGAGTTGAGAAGCCTGACATCTGAAGACACGGCCGTGTATTATTGTGCGAGACGGAAGGCTGTGATAGTAGTGCCCCGCCCCGGCGAGGCTTTTCATATTTGGGGCCAAGGGACAATGATCACAGTCTCTTCAGCATCCCCGACCAGCCCCAAGGTCTTCC

CGCTGAGCCTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC



84_IGHV1-2_IGHJ4 GAGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGGCCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAT

TGAAGGTCTCCTGCAAGGCTTCTGGATACACCTTCACCGGCTACTATGTGCATTGGGTGCGACAGGCCCCTGGACAAGGCCTTGAGTGGATGGCATGGATGAACCCTAACACTAGTGCCGCCCTCTTTGCACAGAAATTTCAGGGCAGGATCGCCGTGACCACGGACACGTCCA

TCAGCACAGCCTACATGGAGCTGAGCCGGCTCACATCTGACGACACGGCCGTCTATTTCTGTGCGCGGCGTATACCATCGACTGGTTACTTTACCTCCTGGGGCCAGGGAACCCTGGTCATGGTCTCCTCAGGGAGTGCATCCGCCCCAACCCTTTTCCCCCTCGTCTCCTGTGA

GAATTCCCCGTCGGATACGAGCAGCGTG

84_IGHV1-2_IGHJ4 GGGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGGCCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAT

TGAAGGTCTCCTGCAAGGCTTCTGGATACACCTTCACCGACTACTATGTGCATTGGGTGCGACAGGCCCCTGGACAAGGCCTTGAGTGGATGGCATGGATGAACCCTAACACTAGTGCCGCCCTCTTTGCACAGAAGTTTCAGGGCAGGATCGCCGTGACCACGGACACGTCCA

TCAGTACAGCCTACATGGAGCTGAGCCGGCTCACATCTGACGACACGGCCGTCTATTACTGTGCGCGGCGTATACCATCAACGGGTTACTTTACCTCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGGGAGTGCATCCGCCCCAACCCTTTTCCCCCTCGTCTCCTGTGA

GAATTCCCCGTCGGATACGAGCAGCGTG

84_IGHV1-2_IGHJ4 GAGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGGCCAACTGGTGCAGTCTGGGGCTGAGGTGAGGAAGCCTGGGGCCTCAT

TAAAGGTCTCCTGCAAGGCTTCTGGATACATCTACACCGACTACTATGTGCATTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGCATGGATGAACCCTAACACTAGTGCCGCACTCTTTGCACAGAAGTTTCAGGGCAGGATCTCCGTGACCACTGACACGTCCA

GCAGCACAGCCTCCATGGAGCTGAGCAGGCTGACATCTGACGACACGGCCGTCTATTACTGTGCGCGGCGTGTCCCGTCAACTGGTTACTTTACCTCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTC

CAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

84_IGHV1-2_IGHJ4 GGGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCACACTCCCAGGGCCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAT

TGAAGGTCTCCTGCAAGGCTTCTGGATACACCTTCACCGGCTACTATGTGCATTGGGTGCGACAGGCCCCTGGACAAGGCCTTGAGTGGATGGCATGGATGAACCCTAACACTAGTGCCGCCCTCTTTGCACAGAAGTTTCAGGGCAGGATCGCCGTGACCACGGACACGTCC

ATCAGCACAGCCTACATGGAGCTGAGCCGGCTCACATCTGACGACACGGCCGTCTATTACTGTGCGCGCCGTATCCCATCCACTGGTTACTTTACCTCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGGGAGTGCATCCGCCCCAACCCTTTTCCCCCTCGTCTCCTGTGA

GAATTCCCCGTCGGATACGAGCAGCGTG

84_IGHV1-2_IGHJ4 GAGAGCATCACCCAGCAACCACATCTGTCCTCTAGAGAATCCCCTGAGAGCTCCGTTCCTCACCATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCACTCCCAGGGCCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAT

TGAAGGTCTCCTGCAAGGCTTCTGGATACACCTTCACCGACTACTATGTGCATTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGCGTGGATGAACCCTAACAGTAGTGCCGCACTCTTTGCACAGAAGTTTCAGGGCAGGGTCACCGTGACCACGGACACGTCC

ATCAGCACAGCCTACATGGAGCTGAGCAGGCTGACATCTGACGACACGGCCGTCTATTACTGTGCGCGGCGTGTACCGTCAACTGGTTACTTTACCTCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCT

CCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGG

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGACCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCGGGGGGGTCCCTGAGCCTCTTGTGTGAAGCCTCTGGATTCAACTTCAGTAGATATAGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCATACATTGATAGCAGAAGTAGTTGGAAAGACTATGCAGTCTCTGTGAAGGGCCGATTCA

CCATCTCCAGAGACAATGCCAAGAAGTCAGTGTATCTGCAAATGAACAGCCTGAGCGACGAAGACACGGCTGTTTATTACTGTGCCAGAGGTGTACTTGACTACTGGGGCCAGGGAATGTTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACC

CTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGCTGAGCAGCACTGAACACAGACGACTCACCATGGAGTTGGGGCTGTGCTGCGTTCTCCTTGTTGCTCTTTTAGAAGGTGTCCAGTGTGAGGTGCAGCTGGTAGAGTCTGGGGGAGGCTTGATA

CAGCCTGGGGGGTCCCTCAGACTCTCCTGTGCAGCCTCTGGATTCAACTTCAGTAGATATAGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGTCTGGAGTGGGTTTCATACATTGATAGTAGAAGTACCACCAGAGACTACGCAGGCTCTGTGAGGGGCCGATTCACCAT

CTCCAGAGACAATGCCAAGAAGTCAGTGTATCTGGACATGAACAGCCTGAGCGACGAGGACACGGCTGTGTATTACTGTGCGAGAGGAGTGCTCGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT

CCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGG

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGGATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGCGGTACAGCTGGTGGAGTCTGGGGGAGGCTTGCT

ACAGGCGGGGGGGTCCCTGAGACTCTCCTGTGAAACCTCTGGATTCAATTTCAATAAATATAGTATGAACTGGGTCCGCCAGGCTCCCGGGAAGGGGCCGCAATGGATATCATATGTTAGCAGTGATAGTGGTACCAAACGATACGCAGACTCTGTGAGGGGCCGATTCACCA

TCTCCAGAGACAATGACAAGAGGTCTCTATATCTGGAAATGAACAGCCTGACTGACGAGGACACGGCTATATATTACTGTGCGCGAGGAGTGCTTGACTACTGGGGCCAGGGAAGTGTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCT

GCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTGAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACGCACCATGGAATTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGCGGTACAACTGGAGGAGTCTGGGGGAGACTTGGT

ACAGCCTGGGGGGTCCCTGAGACTCTCCTGTATAGTCTCTGGATTCAACTTCAGTAGATATAGTATGAATTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGATTTCATATATCAGTAGTGATAGTAGTGCCATGAGATACGCGGACTCTGTGAGGGGCCGATTCACC

ATCTCCAGAGACAACGCCAAGAGGTCACTGTCTCTGCAAATGAACAACCTGAGAGACGGGGACACGGCCCTGTATTTCTGTGCGCGAGGAGTTCTTGACTACTGGGGCCAGGGATCCCTGGTCTCCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCT

GCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGGGTCCCTGAGCCTCTCCTGTGCAGCCTCTGGATTCAACTTCAGTAGATATAGTATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGGCTGGAGTGGGTCTCATACATTGATAGCAGAAGTACTTGGAAAGACTACGCAGTCTCTGTGAAGGGCCGATTCACC

ATCTCCAGAGACAATGCCAAGAAGTCAGTGTATCTGCAAATGAACAGCCTGAGCGACGAAGACACGGCTGTTTATTACTGTGCCAGAGGTGTACTTGACTACTGGGGCCAGGGAATGTTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT

CCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA



2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCACTGTGAGGTGCGCCTGGTGGAATCTGGGGGAGGCTTGGT

CCAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGCTTCAACTTTAGTAGATATAGTATGAACTGGGTCCGCCAGGTTCCGGGGGAGGGGCTGGAATGGATTTCATATATCGATAGTGCTAGTACTTCGAAAAATTACGCAGGCTCTGTGAAGGGCCGATTCACCA

TCTCCAGAGACAATGCCAAGAGGTCACTGTATCTGCACATGAACAGCCTGAGTACCGAAGACACGGCTATATATTACTGTGCAAGAGGAGTGCTTGACTATTGGGGCCAGGGATCCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCC

TCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCATGG

TGCAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAATTTCAGTAGATATAGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCCGGAGTGGATTTCATACATTAGCAGTGATAGTATCAAACACTACGCTGACTCTGTGAGGGGCCGATTCACCATC

TCCAGAGACAACGCCCAGAACTCACTGTGGCTGCAAATGAACAGCCTGAGAGACGAGGACACGGCTGTTTATTACTGTGCGAGAGGAGTACTCGACTATTGGGGCCAGGGAACCCTGCTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCT

CCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 TCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCGCTTGGCGATCAGCACTGAGCACAGCGGACTCACCATGGAGTTGGGGCTGCTCTGGGTTTTCCTTGCTGCTATTTTAGCAGGTGTCCAGTGTGAAGTGCAGTTGATGGAGTCTGGGGGAGGCTTCGTACA

GCCTGGGAGGTCCCTGAGACTCTCCTGTGTTGCCTCTGGATTCACCTTCAATAAATATTCCATGAACTGGGTCCGCCAGGCTCCAGGCAAGGGACTGGAGTGGATTTCGTACATCAGTAGTGACAGTATTAAACATTACGCAGACTCTGTGAGGGGCCGATTCACCATCTCCAGA

GACAATGCCAACAACTCACTGTCTCTACAAATGGACAACCTGAGAGACGACGACACGGCTATCTATTACTGTGCGAGAGGAGTCCTTGACTATTGGGGCCAGGGAAGTCTGGTCAGCGTCTCCGCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGA

GCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACA

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTCAGCCCTGGAATCCAAGGCATATCCACTTGGTGACCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTATAGAAGGTGTCCTTTGTGAGGTGCAACTGGTGGAGTCTGGGGGAGGCTTGGT

ACAGCCGGGGGGGTCCCTGAGACTCTCCTGTGAAGCCTCTGGATTCAACTTCAGTAGATATAGCATGAACTGGGTCCGCCAGGCTCCAGGGAGGGGGCTGGAGTGGGTCTCATACCTTGATGCCGGAAGTACTTGGCCAGACTACGCAGTCTCTGTGAAGGGCCGATTCAC

CATCTCCAGAGACAACGCCAAGAAGTCAGTGTATCTGCAGATGAACAGCCTGAGCGACGAGGACACGGCTGTTTATTATTGTGCCAGAGGTGTGCTTGACTATTGGGGCCAGGGAATGTTGGTCACTGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACC

CTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCGTTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTATTGGGTTTTCCTTGTTGCTTTTTTTGGAGGTGTCCACTGTGAGGTGCAACTGGTGGAGTCTGGGGGAGGCTTCGT

CCAGTCGGGGGGGTCCCTGAGACTCTCCTGCACAGCCTCTGGATTCATCTTTAGTAAATATAGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGATCGCATACATTAGCAGTGACAGTTACAAACAATATGCAGACTCTGTGAGGGGCCGGATCACCATCT

CCAGAGACAATGACAAGAACTCAATGTTTCTGGAAATGAGCAGCCTGACAGACGCGGACACGGCTGTATATTACTGTGCGCGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCTGCA

GCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTACTGGGTTTTCCTTGTTGCTATTTTAGAAAGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAAAATTGATA

CTGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAAATATGCCATGAACTGGGTCCGCCAGGCTCCAGGTGAGGGGCTGGAGTGGATTGCATACATCAATAAAGACAGTGAAGCCATGATCTACTCAGACTTTGTGAAGGGCCGATTCAGCAT

CTCCAGAGACAATGACAAGAATTTACTGTATCTAGAAATGAATAGCCTGAGAGACGAGGACACGGCTGTGTATTACTGTGCCAGAGGGGTGTTGGATTATTGGGGCCGGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTC

CTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 ACCTCTCAGAGAGGTGCCTTAGTCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGCAGGTGTCCAGTGCGAGGTGCAATTAGTGGAGTCTGGGGGAGGCTTGGT

ACAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAACTTCAGTAGATACAGCATGAACTGGGTCCGCCAGGCTGCAGGGAAGGGGCCGGAGTGGATTTCATACATTGACAGTACTAGTGGATCCCCAAAATACGCAGACTCTGTGAAGGGCCGATTCACCA

TCTCCAGAGACAATGCCAAGAGGGCGCTGTCTCTGCAGCTGACCAGCCTGAGAGACGAAGACACGGCTGTCTATTATTGTGCGAGAGGGGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCTGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTC

TGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGCGGTACAGCTGATGGAGTCTGGGGGAGGCTTGCT

ACAGCCGGGGGGGTCCCTGAGACTCTCCTGTGAAGCCTCTGGATTCAACTTCAATAAATATAGCATGAACTGGGTCCGCCAGGCTCCCGGGAAGGGGCTGGAATGGATATCATATGTTAGCAGTGATAGTGGTACCAAACGATACGCAGACTCTGTGAGGGGCCGATTCACCA

TCTCCAGAGACAATGACAAGAAGTCACTATATCTGGAAATGAACAGCCTGACTGACGGGGACACGGCTATCTATTACTGTGCGCGAGGAGTACTTGACTACTGGGGCCAGGGAAGTGTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCT

GCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACCTGGTGCTCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGCAGGTGTCCAGTGTGAGGTGCAGTTAGTGGAGTCTGGGGGAGGCTTGGT

TCAGCCGGGGGGGTCCCTCAGACTTTCATGTACAGCCTCTGGTTTCAACTTCAGTAAATACAGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCCGGAGTGGATTTCATACATTGACAGAAGTAGTGAATCCCCAAGATACGCAGACTCTGTGAAGGGCCGATTCATCAT

CTCCCGAGACAATGGCAAGAGGGAGCTGTCTCTGCAGCTGACCAGCCTGAGAGACGGAGACACGGCTGTCTATTATTGTGCGAGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCGGGTCACCGTCTCCCCTGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTC

TGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGTCTTAGCCCTGGATTCTAAGGCACTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAATTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCGACTGGTGGAGTCTGGGGGAGGCTTGGT

ACAGCCGGGGGGGTCCCTGAGACTCTCTTGTGCAGCCTCTGGATTTAATTTCAGTAGATATAGCATGAACTGGGTCCGTCAGGCTCCAGGGGAGGGGCCGGAGTGGATTGCGTACGCCAGCAGTGATAGTGTCCTACGATACGCAGACTCTGTGAGGGGCCGACTCACCAT

CTCCAGAGACAATGCCAAGAAGTCACTGTACTTGGAAATGAACAGCCTGAGAGACGGGGACACGGCTGTATATTACTGTGCGCGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCT

GCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC



2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGCTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTCCAGTTGGTGGACTCTGGGGGAGGCTTGGT

ACAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAATTTCAGTAAATATAGCATGAACTGGGTCCGCCAGGCTCCGGGGAAGGGGCCGGAATGGGTGTCATATATTGATAGTGGGAGCACTTCCAAAAGGTACGCAGGCTCTGTGGAGGGCCGATTCAT

TATCTCCAGAGACAATGCCAAGAGGTCACTGTATCTGCAAATGAACCGCCTGAGTGACGAAGACACGGCTGTATATTACTGTGCGAGAGGGGTTCTTGACTACTGGGGCCAGGGAACCCTGGTCATCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCC

CTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGC

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGTTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGAGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGCCGTGG

TGCAGCCTGGGGGGTCCCTGAGACTCGCCTGTGAAGCCTCTGGATTCAACTTTAGTAGATATAGTATGAACTGGGTCCGCCAGGCTCCAGGAGAGGGGCTGGAGTGGGTCTCATATATCAGTAAGGATAGTTCGTCCCTGAACTACGCAGCCTCTGTGAAGGGCCGATTCAG

AATCTCCAGAGACAATGCCAAGAAGTCACTGTATTTGCAGATGGACAGCCTGCGGGAGGAAGACACGGCTATATATTATTGTGGGAGAGGAGTGTTGGATTACTGGGGCCGGGGAACCCGGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCAC

CCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGG

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTACTGCGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAACTGGTTGACTCTGGGGGAAACTTGGTAC

AGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTTAACTTCAGTAGGTATAGTATGAACTGGGTCCGCCAGGCTCCAGGGATGGGGCCGGAGTGGGTTGCATACATCAGCAGTGACAGTATTGTAAAGTACGCAGAGGCTGTGAAGGGCCGATTCACCATCT

CCAGAGACAATGCCAAGAGTTTACTCTATCTGCAAATGAACAGCCTGAAAGACGAAGATACGGCTGTATATTACTGTGCGAGAGGAGTACTTGACTATTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCTGCAG

CACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAACTGGTGGAGTCTGGGGGAAACTTGGT

ACAGCCTGGGGGGTCCCTGAGACTCTCCTGCACAGCCTCTGGATTCACCTTCAGTAAATATGCCATGAACTGGGTCCGCCAGGCTCCAGGAGAGGGGCTGGAGTGGATTTCATACATTAATAAAGATAGTGAATCCATGATCTACGCAGACTCTGTGAAGGGCCGATTCACCAT

CTCCAGAGACAATGCCAAGAACTTACTGTATCTACAAATGAATAGCCTGAGAGACGAGGACACGGCTGTATATTACTGTGGGAGAGGGGTGTTGGATTATTGGGGCCGGGGAACCCTGGTCATCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTC

CTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGCAGGTGTCCAGTGTGAGGTGCAGCTAGTGCAGTCTGGGGGAGGCTTGGT

ACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAACTTCAGTAGATATAGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCCGGAGTGGGTTTCATATATTGATAGTAGCAGTGGAACCACAAGATACGCAGACTCTGTGAAGGGCCGATTCACC
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TTCTGCCGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGGCGCTGGATTCACCTTCAGTAAATTTGCCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGCCTGGAGTGGGTCGCATATATTAGTGCTAAAAGTGAAGGCATATCGTACGCAGACTCCGTGAAGGGCCGAT

TCATCGTCTCCAGAGACAATGCCATCAATTCAATGTTTCTGCAAATGAACAGCCTGAGAGACGAGGACACGGCTGTCTATTACTGTGCGAGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAG
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ATCTCCAGAGACAATGCCAAGAAGTCAGTATATCTGCAGATGAACAGCCTGAGCGACGAGGACACGGCTGTTTATTATTGTGCCAGAGGTGTACTTGACTACTGGGGCCAGGGAATATTGGTCACTGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT
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TTTCCAGGGACAATGCCAAGAGGGCACTGTCTCTGCAACTTAACACCCTGAGAGACGAGGACACGGCTGTCTATTACTGTGCGAGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCT
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TCTCCAGAGACAATGACAAGAGGTCTCTATATCTGGAAATGAACAGCCTGACTGACGGGGACACGGCTGTATATTACTGTGCGCGAGGGGTTCTTGACTACTGGGGCCAGGGAAGTGTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCT
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CCAGCCGGGGGGGTCCCTGAGACTCTCCTGTACAGCCTCTGGATTCACCTTTGATAAATATAGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGATCGCATACATTAGCAGTGATAGTTACAAACAATATGCAGACTCTTTGAGGGGCCGAATTACCATCTC

CAGAGACAATGACAAGAGGTCACTGTTTCTGCAACTGAACAGCCTGACAGACGGGGACACGGCTGTATATTACTGTGCGCGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCTGCA

GCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC
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ACAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAACTTCAGTAGATATAGTATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCCGGAGTGGATTTCATACATTGACAGTAGTAGTGGAACCAGAAGATACGCAGACTCTGTCAAGGGCCGATTCACC

ATCTCCAGAGACAATGCCAAGAGGGCACTGTCTCTGCAGCTGAACAGCCTGAGAGACGAAGACACGGCTGTCTACTATTGTGCGAGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCC
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CATCTCCAGAGACAATGCCAAGAAGTCAGTGTATCTGCAGATGAACAGCCTGAGCGACGAGGACACGGCTATTTATTATTGTGCCAGAGGTGTACTTGACTATTGGGGCCAGGGAATGTTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCC
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ATTTCCAGAGACAATGCCAAGAGGGCACTGTCTCTGCAACTGACCAGCCTGAGAGACGAAGACACGGCTGTCTATTATTGTGCGAGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTGTCCTCTGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTC

TGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTAAGCCCTGGATTCCAAGGCATTTCCACTTAGTGATCAGCACTGAACACAGAGGACTCACCATGGAATTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGATGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGT

ACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGTAGCCTCTGGGTTCAACTTCAGTCGCTATAGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCGCCTACATTAGTAGTGATAGCATCAAACATTACGCAGACTCTGTGAAGGGCCGATTCACCATCT

CCAGAGACAACGCCAAGAACTTAGTTTACCTTCAGCTGAGCAGCCTGAGAGACGAGGACACGGCTGTCTATTATTGTGGGAGGGGAGTGCTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTCTGCA

GCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

2_IGHV3-48_IGHJ4 AGCGCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTCTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTCAT

ACAGCCGGGGGGTTCCCTGAGACTCTCCTGTACAGCCTCTGGATTCAACTTCTCTAGGTATAGCATGGAGTGGGTCCGCCAGGCTCCAGGGAGGGGGCTGGAGTGGCTTTCATATATTGACAGTAGTAGTAGCTCCAAAAAGTACGCAGACTCTGTGAAGGGCCGATTCACC

ATCTCCAGAGACAATGTCAAGAAATCACTGTCTCTGCAAATGAACAGCCTGAGAGACGAGGACACGGCTGTGTATTACTGTGCGAGAGGAGTGCTTGACTACTGGGGCCAGGGAGTCCAGGTCACCGTCTCCTCAGCGTCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGCCTC

TGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCC

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTCGCTATTTTAGAAGGTGTCCAGTGTGAGGTCCAGCTGGTGGACTCTGGGGGAGGCTTCATA

CAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGTCTCTGGATTCAATTTCAGTAAATATAGTATGAACTGGGTCCGCCAGGTTCCGGGGAAGGGGCTGGAGTGGGTGTCATACATTGATAGTGGTAGCACTTCCAAAAGGTATGCAGGCTCTGTGGAGGGCCGATTCACC

ATCTCCAGAGACAATGCCAAGAGGTCACTGTATCTGCAAATGAACACCCTGAGCGACGAAGACACGGCTGTATATTACTGTGCGAGAGGAGTTCTTGACTACTGGGGCCAGGGAACCCTGGTTATCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT

CCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCGCCATGGAGTTGGGGCTGTGCTGGGTCTTCCTTGTGGCTATTTTAGCAGGTGTCCAGTGTGAGGTGCAACTGGTGGAGTCTGGGGGAGGCTTCG

TACAGCCGGGGGGGTCCCTGAGAGTCTCCTGTGCAGCCTCTGGATTCAACTTCAGCAGATTTAGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCCGGAGTGGATTTCATATATTGACAGTAGTAGTGGAACCACAAGATACGCAGACGCTGTGAAGGGCCGATTCAT

CATCTCTAGAGACAATGCCAAGAGGGCACTGTTTCTGCAGCTGAACATCCTGAGAGACGAAGACACGGCTGTCTATTATTGTGCGAGAGGGGTACTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCC

CTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAATTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGT

ACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAATTTCAGTAGATATAGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGTCATATATTGATAGTGCGAGCACTACCAAAGACTACGCAGGCTCTGTGAAGGGCCGATTCCTC

ATCTCCCGAGACAATGCCAAGAAGTCACTGTATCTGCAAATGAACACCCTGAGCCACGAAGACACGGCTGTGTATTACTGTGCGAGGGGAGTGCTTGACTATTGGGGCCAGGGAAGACTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT

CCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCAGTGTGAGGTCCAGCTGGTGGAGTCTGGGGGAGGCTTGGT

ACAGCCTGGGGGGTCCCTGAGCCTCTCCTGTGCAGCCTCTGGATTCAACTTCAGTAGATATAGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTTTCATACATTGATAGCAGAAGTAGTTGGAAAGACTACGCAGTCTCTGTGAAGGGCCGATTCACC

ATCTCCAGAGACAATGCCAAGAAGTCAGTGTATCTGCAAATGAACAGCCTGAGCGACGAAGACACGGCTGTTTATTACTGTGCCAGAGGTGTTCTTGACTACTGGGGCCAGGGAATGTTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT

CCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGCAGGTGTCCAGTGTGAGGTGCACCTAGTGCAGTCTGGGGGAGGCTTGGT

ACAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCGGCCTCTGGATTCAACTTCAGTAGATATAGCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCCGGAGTGGATATCATATATTGATAGCAGTAGTGGAACCAGAAGATATGCAGACTCTGTGGAGGGCCGATTCAC

CATCTCCAGAGACAATGCCAAGAGGGCACTGTCTCTGCAACTGAACAGCCTGAGAGACGAGGACACGGCTGTCTATTACTGTGCGAGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCATCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGC

CCTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGAAGGTGTCCGGTGTGAGGTGCAGCTGGTGGAATCTGGGGGAGGTCTGG

TACAACCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAATTTTAGTAGATACAGTATGAACTGGGTCCGACAGGTTCCAGGGAAGGGGCTGGAGTGGGTTTCATATGTGGACAGTGCAAGTACTTGGAAAGACTACGTAGCCTCTGTGAAGGGCCGATTCAC

CATCTCCAGAGACAACGCCAAGAAATCACTGTATCTGCAAATGGACAGCCTGACCGACGAAGACACGGCTGTCTATTATTGTGCGAGAGGTGTGCTTGACTATTGGGGCCAGGGACTGTTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCC

TCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 GGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGCAGGTGTCCAGTGTGAGGTGCAGCTAGTGCAGTCTGGGGGAGGCTCGGT

ACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAACTTCAGTCGATACAGTATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCCGGAGTGGATCTCGTACATTGATAGTAGTAGTGGAACCAGAAGATATGCAGACTCTGTGAAGGGCCGATTCACC

ATATCCAGAGACAATGCCAGGAGGGCACTGTCTCTGCAACTTAACAGCCTGAGAGACGAGGACACGGCTGTCTATTACTGTGCGAGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCC

CTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGA



2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGCAGGTGTCCAGTGTGAGGTGCAACTAGTGCAGTCTGGGGGAGGCTCGGT

ACAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAACTTCAGTCGATACAGTATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCCGGAGTGGATCTCGTACATTGATAGTAGTAGTGGAAGCAGAAGATATGCAGACTCTGTGAAGGGCCGATTCAT

CGTTTCCAGAGACAATGCCAAGAGGGCACTGTCTCTGCAACTTAATAGCCTGAGAGACGAGGACACGGCTGTCTATTACTGTGCGAGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCGTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGC

CCTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGA

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGGTCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTACTATTTTAGAAGGTGTCCGGTGTGCGGTGCAGTTGGTGGAGTCGGGGGGAGGCTTGG

TAATGCCGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAAATTTGCCATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGCCTGGAGTGGGTCTCATATATTAGCAGTAAAAGTGAGGGCATATCGTACGCAGACTCCGTGAAGGGCCGATT

CACCGTCTCCAGAGACAATGACAAGAATTCAATTTATCTTCAAATGAACAGCCTGAGAGACGAGGACACGGCTGTCTACTACTGTGCGAGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCATCCCCGACCAGCCCCAAGGTCTTCCCGCTGAGC

CTCTGCAGCACCCAGCCAGATGGGAACGTGGTCATCGCCTGCCTGGTCCAGGGCTTCTTCCCCCAGGAGCCACTCAGTGTGACCTGGAGCGAAAGCGGACAGGGCGTGACCGCCAGAAACTTCCC

2_IGHV3-48_IGHJ4 AGCTCTCAGAGAGGTGCCTTAGCCCTGGATTCCAAGGCATTTCCACTTGGTGATCAGCACTGAACACAGAGGACTCACCATGGAGTTGGGGCTGTGCTGGGTTTTCCTTGTTGCTATTTTAGCAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCAACTTCAGTAGATATAGTATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCCGGAGTGGATTTCATACATTGACAGTAGTAGTGGAACCAGAAGATACGCAGACTCTGTGAAGGGCCGATTCAC

CATCTCCAGAGACAATGCCAAGAGGGCACTGTCTCTGCAGCTGAACAGCCTGAGAGACGAAGACACGGCTGTCTATTATTGTGCGAGAGGAGTGCTTGACTACTGGGGCCAGGGAGCCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGC

CCTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCTCAGGA

131_IGHV3-23_IGHJ6 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATCTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCAAGTGTGAGGTGAAGTTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGAGTCCCTGAGAATTACCTGTGCAGCCTCTGGATTCACCTTCAGCAAGTATGCCATGAGTTGGGTCCGCCAGGCTCCAGCGAAGGGGCTGGAGTGGGTCGCAGGCATTAGTTATGACGGTGTTAACACATACTACGCAGACTCCGTGAAGGGCCGGTTCAC

CCTCTCCAGAGACAATTCCAGGAACACCCTGTATCTCCAAATGAACAGCCTGAGCGCCGATGACACGGCCATATATTACTGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAACTTTTGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTC

CTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCT

ACAGTCCTCAGGA

131_IGHV3-23_IGHJ6 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGTTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCGGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAACTATGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGGTCTCAGGTATTAGTTTTAGGGGTGATAACACATTCTACACAGACTCCGTGAAGGGCCGGTTCAC

CATTTCCAGAGACAACTCGAAGAACACGGTGTATCTGCACATGAACAGCCTGAGAGCCGAGGACACGGCCATATATTACTGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAACTTATGGACGTCTGGGGCCAAGGGACCGCGGTCACCGTC

TCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTC

CTACAGTCCTCAGGA

131_IGHV3-23_IGHJ6 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAGGTCACCATGGAGTTTGGGCTGAGGTGGCTCTTTCTTGTGGTTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCGGGGGGAGGCCTG

GTACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACATTCAGCAAGTATGCCATGAGCTGGGTCCGCCAGGCTCCCGGGAAGGGGCCGGAGTGGATCTCCGGTATTAGTTTTAGGGGTGATAACACATATTACACAGAGTCCGTGAAGGGCCGCTTCA

CCATCTCCAGAGACAACTCCAAGAGTACGCTGTTTCTGCAAATGAACAGCCTGAGACCCGACGACACGGCCGTGTATTACTGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAGCTTTTGGACGTCTGGGGCCAAGGGACCGCGGTCACCGT

CTCCACAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGT

CCTACAGTCCTCAGGA

131_IGHV3-23_IGHJ6 AGCTCTGAGAGAGGGGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTATGGCTATTTTAAAAGGTGTCAAGTGTGAGGTGAAGCTGGTGGAGTCTGGGGGAGGCTTGG

TACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAAGTATGCCATGAGCTGGGTCCGTCAGGCTCCAGCGAAGGGGCTGGAGTGGGTCTCAGGCATTAGTTATGACGGTGCTAACATATACTACGCAGACTCCGTGAAGGGCCGGTTCAC

CCTCTCCAGAGACAATTCCAAGAACACCCTGTATCTGCAACTGAACAGCCTGAGCGCCGAGGACACGGCCATATATTACTGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAACTTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTC

CTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCT

ACAGTCCTCAGGA

131_IGHV3-23_IGHJ6 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGAGCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAGTGTGAGGTGAAGCTGGTGGAGTCTGGGGGAGGCTTG

GTACAGCCGGGGGGGTCCGTGAGACTCTCCTGTGCAGCCTCTGGATTCACGTTTAGCAACTATGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGATCTCAGCTATTAGTCTTAGCGGTGATAGCACATACTACGCAGACTCCGTGAAGGGCCGGTTC

ACCATCTCCAGAGACAATTCCAAGAACATGTTTCATCTGCAAATGAACAGCCTGAGAGTCGAGGACACGGCCGTATATTATTGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAACTTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGT

CTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGT

CCTACAGTCCTCAGGA

131_IGHV3-23_IGHJ6 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCAAGTGTGAGGTGAAGCTGGTGGAGTCTGGGGGAGGCCTGG

TACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAAGTATGCCATGAGCTGGGTCCGCCAGGCTCCAGCGAAGGGGCTGGAGTGGGTCTCAGGCATTAGTTATGACGGTGCTAACATGTACTACGCAGACTCCGTGAAGGGCCGGTTCAC

CCTCTCCAGAGACAATTCCAAGAACACCCTGTATCTGCAAATGAACAGCCTGAGCGCCGAGGACACGGCCATATATTACTGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAGCTTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCT

CCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCC

TACAGTCCTCAGGA

131_IGHV3-23_IGHJ6 GAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCAAGTGTGAGGTGAAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGC

CTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGCAACTATGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAGGGGGCTGGAGTGGGTCTCAGCAATTAGTCTTAGCGGTGATAGAACATTCTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTC

CAGAGACAACTCCAAGAACACTCTATATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTCTATTACTGTGCGAAAGATCTGGGCCCTTGTCGCAGTGGCTGCCACGACGCGGCGCCGGAACTTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAG

CCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGT

CCTCAGGA



181_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCCTTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCCATTGTAAAAGGTGTCCAGTGTGATGTGCAGCTGGTGGAGTCGGGGGGAGGCTTCA

AAAAGCCGGGGGGGTCCCTGACACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGAGACTATGCCATGACCTGGGTCCGCCAGTCTCCAGGGAGGGGGCTGGAGAGCGTCTCAGTTATTAGCGGTAGTGGAAGAGGCACATTCTACTCCGACTCCGTGAAGGGCCGCTTCAC

CATCTCCAGAGACAATTCCAGGAACACACTGTCTCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCATATATTACTGTGCGAAAGGAAGAGGGCAGCAGTTGATACTTACCGACTGGGGCCGGGGAATCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGT

CTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

181_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCCTTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTGTAAAAGGTGTCCAGTGTGATGTGCAGCTGGTGGAGTCGGGGGGAGGCTTCA

AAAAGCCGGGGGGGTCCCTGACACTCTCCTGTGCAGTCTCTGGATTCACCTTTAGAGACTATGCCATGACCTGGGTCCGCCAGTCTCCAGGGAGGGGGCTGGAGAGCGTCGCAGTTATTAGCGGCAGTGGAAGAGGCACATTCTACTCCGACTCCGTGAAGGGCCGCTTCAC

CATCTCCAGAGACAATTCCAGGAACACACTGTCTCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCATTTATTACTGTGCGAAAGGAAGAGGCCAGCAGTTGATTCTTACCGACTGGGGCCGGGGAACCCTGGTCACCGTCTCTTCAGCCTCCACCAAGGGCCCATCGGTC

TTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

181_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCACTTGGTGGTCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTGTTTCTTGTGGCTATTTTAAAAGGTGTCCAATGTGAGGTGCAGCTGGTGGAGTCTGGGGGCGGCTTG

GTACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGTAGCCTCTGGATTCACCTTTCGCAACTTTGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGTGTCTCCGTTATTAGTGGCAGTGGTGCTGGCACATTCTATGCAGACTCCGTGAAGGGCCGCTTC

ACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCATATGAACAGCCTGAGAGCCGACGACACGGCCATATTTTACTGTGCGAAGGGAAGAGGGCAGCAGGTGATACTTACCGACTGGGGCCAGGGAACCCCGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCG

GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

181_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCCTTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCCATTGTAAAAGGTGTCCAGTGTGATGTGCAGCTGGTGGAGTCGGGGGGAGGCTTCA

AAAAGCCGGGGGGGTCCCTGACACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGAGACTCTGCCATGACTTGGGTCCGCCAGTCTCCAGGGAGGGGGCTGGAGAGCGTCTCAGTTATTAGCGGTAGTGGAAGAGGCACATTCTACTCCGACTCCGTGAAGGGCCGCTTCAC

CATCTCCAGAGACAATTCCAGGAACACACTGTCTCTGCTAATGAACAGCCTGAGAGCCGAGGACACGGCCATATATTACTGTGCGAAAGGAAGAGGACAGCAGTTGATACTTACCGACTGGGGCCGGGGAACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTC

TTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

181_IGHV3-23_IGHJ4 AGCTCTGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCATTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTTTAAAAGGTGTCCAATGTGAGGTGCAGCTGGAGGAGTCTGGGGGCGGCTTGG

TACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGTAGCCTCTGGATTCACCTTTCGCAACTATGCCATGAGTTGGGTGCGCCAGGCTCCAGGGAAGGGGCTGGAGTGCGTCTCAGTTATTAGTGGTAGTGGTGGTGGCACATTCTACACAGACTCCGTGAAGGGCCGGTTCA

CCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTACATATGAACAGCCTGAGAGCCGACGACACGGCCATATTCTACTGTGCGAAAGGAAGAGGGCAGCAGGTGATACTTACCGACTGGGGCCAGGGAACCTTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGT

CTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGA

181_IGHV3-23_IGHJ4 ATGGGGGAGAGAGGAGCCCAGCCCTGGGATTTTCAGGTGTTTTCCTTTGGTGATCAGGACTGAACAGAGAGAACTCACCATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTATTGTAAAAGGTGTCCAGTGTGATGTGCAGCTGGTGGAGTCGGGGGGAGGCTTC

AAAAAGCCGGGGGGGTCCCTGACACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGAGACTATGCCATGACCTGGGTCCGCCAGTCTCCAGGGAGGGGGCTGGAGAGCGTCTCAGTTATTAGCGGTAGTGGAAGAGGCACATTCTACTCCGACTCCGTGAAGGGCCGCTTCA
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