Appendix S2. Processing of empirical datasets. Our isotype analysis dataset was aimed at
understanding isotype switching patterns in human children, and consisted of BCR mRNA sequences
obtained from peripheral blood samples taken from a human child each year from age 1 to 3 years old
[1]. Preprocessing was performed with pRESTO v0.5.13 [2]. Quality control was performed by first
removing all sequences with a Phred quality score < 20, length < 300bp, or any missing (“N”’)
nucleotides. The 3’ and 5’ ends of each read were matched to forward and constant region primers with
a maximum error rate of 0.1. The region adjacent to the constant region primer was exactly matched to
sub-isotype specific internal constant region sequences obtained from [1]. Only sequences with the
same isotype predicted by their constant region primer and internal constant region sequence were
retained. Identical reads were collapsed and identical sequences observed only once were discarded.
V(D)J assignment was performed using IgBLAST v 1.13 [3] against the IMGT human germline
reference database (IMGT/GENE-DB v3.1.24; retrieved August 3™, 2019; [4]). Putatively non-
productively rearranged sequences were removed. To infer clonal clusters, sequences were first
partitioned based on common IGHV and IGHJ annotation, and junction region length. Within these
groups, sequences differing from one another by a normalized Hamming distance of 0.1 within the
junction region were clustered into clones using single linkage hierarchical clustering [5]. The V and J
genes of unmutated germline ancestors for each clone were then constructed with D segment and N/P
regions masked by “N” nucleotides. Clonal clustering and germline sequence reconstruction were
performed with Change-O v1.0.0 [6]. Error resulting from repeated sequencing of the same molecule
was reduced using a similar approach to [7]. Namely, sequences were removed if they differed by a
Hamming distance of 1 from another sequence found 100 times more frequently, or if they differed by
Hamming distance of 2 from another sequence found 1000 times more frequently, and so on following

a frequency ratio cutoff of 1 ((Hamming distancet1)
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