








 

 
 
Supplementary figure 3 A V family and B J gene usage by age band. Comparison of each age group to the 0-3y 
group was performed using the Wilcoxon test. C IGHJ6 transcripts show significantly longer junctions. Comparison 
of each gene to IGHJ6 was performed using the Wilcoxon test. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001 

 

 
Supplementary Figure 4: Junction length decrease in IgG transcripts is still apparent within J gene and is only 
significant in transcripts with IGHJ6. Comparison of each age group to the 0-3y group was performed using the 
Wilcoxon test. *p<0.05   
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Supplementary figure 5 Proportion of the top 8 V1 family genes by age band. The decrease seen in V1 family usage 
is a result of a decrease in multiple individual genes. Comparison of each age group to the 0-3y group was performed 
using the Wilcoxon test. *p<0.05, **p<0.01  
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Supplementary Figure 6 The structural composition of the naïve, IgM/IgD memory and class-switched IgG and IgA 
repertoires. Heatmaps are normalized by row which represents usage of one PDB cluster. Distributions of the 
normalized PDB cluster usage by individual is shown as a boxplot. Samples (columns) are ordered by age and PDB 
clusters (rows) are hierarchically clustered.   
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Supplementary figure 7 R/S ratio in FWRs does not correlate with age and is lower compared with CDRs. 

 

Supplementary figure 8 A CDR3 charge and B CDR3 hydrophobicity index do not correlate with age in healthy 
controls. 
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Supplementary table 1 
 

Participant Sex Age (y) Cell 

type 

PBMC 

number 

B cell 

number 

B cells estimated 

(E) or counted (C) 

RT PCR Raw 

Sequences 

Unique Productive 

Sequences 

IgD 

(naive) 

IgM 

(naïve) 

IgD 

(memory) 

IgM 

(memory) 

IgG1 

(memory) 

IgG2 

(memory) 

IgG3 

(memory) 

IgG4 

(Memory) 

IgA1 

(Memory) 

IgA2 

(memory) 

IgE 

(memory) 

HC_1 F 0.5 PBMCs 14400000 3024000 E AEG,MD 1904663 285839 72572 159399 2240 7963 21480 4276 4875 38 9509 3429 58 

HC_2 F 1.4 PBMCs 6900000 1932000 E AEG,MD 2326250 239052 62659 132670 5230 11630 16237 1263 3647 18 4585 1111 2 

HC_3 M 3.2 PBMCs 9900000 2376000 E AEG,MD 1622639 221134 52374 115799 3386 18607 11164 4741 1819 54 9894 3246 50 

HC_4 F 3.9 PBMCs 9450000 2268000 E AEG,MD 1571312 337616 55542 156394 14433 35134 35350 6421 7459 46 22599 4230 8 

HC_5 F 4.4 PBMCs 4200000 1008000 E AEG,MD 1975420 93299 20948 44505 2070 10982 5957 3788 1587 42 2099 1280 41 

HC_6 M 4.4 PBMCs 1140000 273600 E AEG,MD 1216544 28674 13955 9161 1689 1786 872 341 122 4 599 141 4 

HC_7 F 5.8 PBMCs 11100000 1998000 E AEG,MD 1973589 128326 35276 44614 10339 9463 13050 5047 1526 53 7791 1164 3 

HC_8 M 6.0 PBMCs 12600000 2268000 E AEG,MD 1818496 124567 7399 32174 1387 22205 37668 5395 5989 34 10097 2147 72 

HC_9 M 6.2 PBMCs 6150000 1107000 E AEG,MD 2474481 255693 84048 129241 4096 12182 5861 4610 1268 46 9844 4117 380 

HC_10 F 6.2 PBMCs 10800000 1944000 E AEG,MD 1337214 368861 29803 112882 7228 54220 42616 28527 7659 534 59361 25936 95 

HC_11 M 8.5 PBMCs 10800000 1944000 E AEG,MD 880759 40494 18417 10920 1431 3099 2283 841 725 19 2126 633 0 

HC_12 F 10.9 PBMCs 12900000 2064000 E AEG,MD 1802230 366617 65222 148236 11720 72104 20972 10050 9851 427 19081 8746 208 

HC_13 F 10.9 PBMCs 7920000 1267200 E AEG,MD 1168944 25242 6459 7505 1519 5248 1829 977 261 25 1057 275 87 

HC_14 F 13.6 PBMCs 4740000 758400 E AEG,MD 872906 26006 8819 8659 2185 4714 278 644 70 5 450 173 9 

HC_15 F 14.9 PBMCs 1920000 307200 E AEG,MD 2717449 44254 1632 3581 1259 17735 5991 3376 1053 238 5918 3464 7 

HC_16 M 15.1 PBMCs 14700000 2352000 E AEG,MD 659493 95429 40827 36587 2228 6421 1635 2474 384 67 3639 1056 111 

HC_17 F 15.4 PBMCs NA NA NA AEG,MD 995764 289287 41886 118609 4719 24748 37623 27409 6542 1142 24002 2592 15 

HC_18 F 17.9 PBMCs 7200000 864000 E AEG,MD 1682823 302272 26679 68526 4680 55458 37658 10783 12027 1252 77485 7704 20 

HC_19 M 18.1 PBMCs 8400000 1008000 E AEG,MD 1011146 28798 12418 7307 1269 2209 1350 870 158 151 2248 818 0 

HC_20 M 20.1 PBMCs 13200000 1584000 E AEG,MD 1433354 356105 42060 104452 5655 64801 39036 22756 4546 67 61075 11647 10 

HC_21 M 20.5 PBMCs 9600000 1152000 E AEG,MD 945221 96859 25143 28963 6092 21561 5861 3223 381 684 3195 1695 61 

HC_22 M 21.7 PBMCs 15000000 1800000 E AEG,MD 1140675 40591 21975 8263 4543 4454 294 178 244 1 477 160 2 

HC_23 F 23.4 PBMCs 9000000 1080000 E AEG,MD 1423314 151168 68644 25308 10563 9876 7757 11844 1094 88 12146 3815 33 

HC_24 F 24.3 CD19+  3600000 C AEG,MD 1650432 53250 2584 27411 648 13631 2320 2099 628 26 2098 1803 2 

HC_25 F 24.8 PBMCs 17100000 2052000 E AEG,MD 764310 66786 12784 24047 3933 17222 2397 1562 308 0 3145 1386 2 

HC_26 F 24.9 PBMCs 18000000 2160000 E AEG,MD 1683395 288827 35736 91187 6432 63062 18078 28519 2636 2025 26499 14562 91 

HC_27 M 25.9 PBMCs 12000000 1440000 E Mix I 593323 52933 7679 27223 1394 10655 2280 2011 432 17 509 728 5 

HC_28 F 26.0 PBMCs 14000000 1680000 E Mix I 1146458 133861 20396 54984 3362 27783 10845 10135 1339 123 2477 2399 18 

HC_29 F 26.0 CD19+  2000000 C AEG,MD 1710083 235120 30835 145027 3509 38873 5427 3685 1335 17 4627 1783 2 

HC_30 F 26.0 PBMCs 3300000 185000 C AEG,MD 2347978 158947 49263 63128 7051 20867 6055 4737 1279 99 5434 1033 1 

HC_31 F 26.0 PBMCs 1725000 68000 C AEG,MD 1524836 99870 25370 29303 6741 23073 4476 3962 708 102 4847 1288 0 

HC_32 F 26.4 PBMCs 14100000 1692000 E AEG,MD 1581380 168295 56857 51011 4527 10671 12723 6925 6070 230 13898 5288 95 

HC_33 F 27.2 PBMCs 13000000 1560000 E Mix I 1217105 71742 8699 28815 1976 22157 4257 2197 1173 36 1479 953 0 

HC_34 F 27.6 CD19+ 11250000 240000 C AEG,MD 941177 31596 2636 6664 1330 13308 1496 2727 208 52 2155 1020 0 

HC_35 F 28.7 PBMCs 8700000 1044000 E AEG,MD 1824932 176403 17952 66414 4320 48242 11813 8105 1447 249 11565 6271 25 

HC_36 F 29.7 PBMCs 8100000 972000 E AEG,MD 1103351 45312 8848 15726 817 10931 2324 1406 233 10 3726 1291 0 

HC_37 M 29.9 PBMCs 12000000 1440000 E AEG,MD 1909727 338646 44381 139814 7439 91713 11746 23501 1585 425 8537 9479 26 

HC_38 F 30.7 PBMCs 12750000 1530000 E AEG,MD 1877484 366879 106835 148305 5245 22404 13883 27944 3806 323 24438 13686 10 

HC_39 M 30.9 PBMCs 12600000 1512000 E AEG,MD 640010 80488 8850 21591 1356 14618 3007 11972 658 5 8369 10062 0 

HC_40 M 33.3 CD19+ 31800000 680000 C Mix I 437659 55698 10944 30331 1559 6777 2617 1390 993 55 811 220 1 

HC_41 F 33.7 PBMCs 69000000 1380000 E AEG,MD 1786984 132252 69315 31741 8289 9100 4499 2946 595 52 4578 1134 3 

HC_42 F 33.8 CD19+ 100000000 3360000 C AEG,MD 1032835 195330 28072 121411 2521 23779 6294 3445 1021 139 4069 4566 13 

HC_43 F 34.0 PBMCs 3000000 123000 C AEG,MD 1598313 97235 42852 38597 2734 5965 2844 1067 336 49 2136 636 19 

HC_44 M 35.3 PBMCs 15000000 1800000 E Mix I 4584690 303597 43302 86951 11700 117932 19339 7425 3176 94 7750 5926 2 

HC_45 M 35.7 PBMCs 6480000 777600 E AEG,MD 943459 124374 24273 36725 12340 38562 3062 4235 701 37 3080 1359 0 

HC_46 F 36.3 PBMCs 21600000 1300000 E AEG,MD 1833493 187445 53829 67615 5050 20383 7927 16069 982 224 10156 5193 17 

HC_47 M 39.3 PBMCs 51000000 6120000 E Mix I 454024 47055 5645 17603 1553 14413 3212 1697 701 17 1230 968 16 

HC_48 M 41.4 PBMCs 16500000 1980000 E AEG,MD 903117 110233 32876 32955 10024 20751 2524 6928 640 5 2326 1204 0 

HC_49 M 42.6 PBMCs 5700000 684000 E AEG,MD 878951 86541 26443 42918 1667 7504 2296 2206 360 49 2121 947 30 

HC_50 M 42.7 PBMCs 10000000 1200000 E AEG,MD 1668134 69380 6353 31589 611 8976 3172 3722 1135 78 9926 3805 13 

HC_51 F 45.3 PBMCs 8400000 1008000 E AEG,MD 1445580 168554 16932 37464 6789 43558 9925 27511 1502 143 16832 7879 19 

HC_52 F 45.4 PBMCs 13200000 1580000 E AEG,MD 1694914 261324 80587 85933 15323 37856 9798 8977 4003 316 11782 6690 59 

HC_53 F 50.7 PBMCs 9600000 1152000 E AEG,MD 1970119 116853 15337 26192 8018 32846 15563 4098 1241 47 8088 5414 9 
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Supplementary table 2 
 

Primer Sequence 
CHA_70x GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNTNNNNTNNNNGAYGACCACGTTCCCATC*T 

CHM_70x GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNTNNNNTNNNNTCGTATCCGACGGGGAATT*C 

CHD_70x GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNTNNNNTNNNNGGGCTGTTATCCTTTGGGT*G 

CHE_70x GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNTNNNNTNNNNAGAGTCACGGAGGTGGCAT*T 

CHG_70x GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTNNNNTNNNNTNNNNAGTAGTCCTTGACCAGGCA*G 

IGHV1_50x ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGCCTCAGTGAAGGTCTCCTGCAA*G 

IGHV2_50x ACACTCTTTCCCTACACGACGCTCTTCCGATCTGTCTGGTCCTACGCTGGTGAAACC*C 

IGHV3_50x ACACTCTTTCCCTACACGACGCTCTTCCGATCTCTGGGGGGTCCCTGAGACTCTCCT*G 

IGHV4_50x ACACTCTTTCCCTACACGACGCTCTTCCGATCTCTTCGGAGACCCTGTCCCTCACCT*G 

IGHV5_50x ACACTCTTTCCCTACACGACGCTCTTCCGATCTCGGGGAGTCTCTGAACATCTCCTG*T 

IGHV6_50x ACACTCTTTCCCTACACGACGCTCTTCCGATCTTCGCAGACCCTCTCACTCACCTGT*G 

PCR1_rev CTAGCCTTCTCGTGTGCAGACTTGAGGTCAGTG 

AD50x_i1 AATGATACGGCGACCACCGAGATCTACACTATAGCCTACACTCTTTCCCTACACGACGCTCTTCCGATC*T 

AD50x_i2 AATGATACGGCGACCACCGAGATCTACACATAGAGGCACACTCTTTCCCTACACGACGCTCTTCCGATC*T 

AD50x_i3 AATGATACGGCGACCACCGAGATCTACACCCTATCCTACACTCTTTCCCTACACGACGCTCTTCCGATC*T 

AD50x_i4 AATGATACGGCGACCACCGAGATCTACACGGCTCTGAACACTCTTTCCCTACACGACGCTCTTCCGATC*T 

AD50x_i5 AATGATACGGCGACCACCGAGATCTACACAGGCGAAGACACTCTTTCCCTACACGACGCTCTTCCGATC*T 

AD50x_i6 AATGATACGGCGACCACCGAGATCTACACTAATCTTAACACTCTTTCCCTACACGACGCTCTTCCGATC*T 

AD50x_i7 AATGATACGGCGACCACCGAGATCTACACCAGGACGTACACTCTTTCCCTACACGACGCTCTTCCGATC*T 

AD50x_i8 AATGATACGGCGACCACCGAGATCTACACGTACTGACACACTCTTTCCCTACACGACGCTCTTCCGATC*T 

AD70x_i1 CAAGCAGAAGACGGCATACGAGATCGAGTAATGTGACTGGAGTTCAGACGTGTGCTCTTCCGAT*C 

AD70x_i2 CAAGCAGAAGACGGCATACGAGATTCTCCGGAGTGACTGGAGTTCAGACGTGTGCTCTTCCGAT*C 

AD70x_i3 CAAGCAGAAGACGGCATACGAGATAATGAGCGGTGACTGGAGTTCAGACGTGTGCTCTTCCGAT*C 

AD70x_i4 CAAGCAGAAGACGGCATACGAGATGGAATCTCGTGACTGGAGTTCAGACGTGTGCTCTTCCGAT*C 

AD70x_i5 CAAGCAGAAGACGGCATACGAGATTTCTGAATGTGACTGGAGTTCAGACGTGTGCTCTTCCGAT*C 

AD70x_i6 CAAGCAGAAGACGGCATACGAGATACGAATTCGTGACTGGAGTTCAGACGTGTGCTCTTCCGAT*C 

AD70x_i7 CAAGCAGAAGACGGCATACGAGATAGCTTCAGGTGACTGGAGTTCAGACGTGTGCTCTTCCGAT*C 

AD70x_i8 CAAGCAGAAGACGGCATACGAGATGCGCATTAGTGACTGGAGTTCAGACGTGTGCTCTTCCGAT*C 

AD70x_i9 CAAGCAGAAGACGGCATACGAGATCATAGCCGGTGACTGGAGTTCAGACGTGTGCTCTTCCGAT*C 

AD70x_i10 CAAGCAGAAGACGGCATACGAGATTTCGCGGAGTGACTGGAGTTCAGACGTGTGCTCTTCCGAT*C 

AD70x_i11 CAAGCAGAAGACGGCATACGAGATGCGCGAGAGTGACTGGAGTTCAGACGTGTGCTCTTCCGAT*C 

AD70x_i12 CAAGCAGAAGACGGCATACGAGATCTATCGCTGTGACTGGAGTTCAGACGTGTGCTCTTCCGAT*C 

 
Reverse Transcription            

Primers_mix MD mix AEG mix Mix I  
Primers CHM_70x CHD_70x CHA_70x CHE_70x CHG_70x CHM_70x CHD_70x CHA_70x CHE_70x CHG_70x Total  

Concentration (uM) 0.625 0.625 0.25 0.25 0.75 0.03125 0.03125 0.0625 0.125 1 1.25 

PCR1         

Primers IGHV1_50x IGHV2_50x IGHV3_50x IGHV4_50x IGHV5_50x IGHV6_50x PCR1_rev Total 

Concentration (uM) 1.25 1.25 2.5 

         
PCR2         

Primer AD70x AD50x Total      
Concentration (uM) 1.25 1.25 2.5      
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