
Supplementary Figure 1. Gating strategy to identify naïve, IgM memory and IgG 
memory B cells before rituximab therapy (A) and 12 months after treatment initiation 
(B). Peripheral blood B cell frequencies from all live cells in the lymphocyte gate and 
are shown in (C). Panel A and B were generated with data from the same patient. 
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Supplementary Figure 2. IgH chain gene variable (V) repertoires in single cell 
sorted CD19+CD27-IgM+, CD19+CD27-IgM+ and CD19+CD27+IgG+ B cells, 
respectively. Samples were analyzed before and 12 months after rituximab and 
placebo (normal saline solution) therapy. Clonally expanded sequences were counted 
as one sequence. The numbers in circles indicate the number of individual sequences 
per patient. 
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Supplementary Figure 3. IgH diversity (D) region repertoires in single cell sorted 
CD19+CD27-IgM+, CD19+CD27-IgM+ and CD19+CD27+IgG+ B cells, respectively. 
Samples were analyzed before and 12 months after rituximab and placebo (normal 
saline solution) therapy. Clonally expanded sequences were counted as one sequence. 
The numbers in circles indicate the number of individual sequences per patient. 
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Supplementary Figure 4. IgH chain joining (J) regions repertoires in single cell 
sorted CD19+CD27-IgM+, CD19+CD27-IgM+ and CD19+CD27+IgG+ B cells, 
respectively. Samples were analyzed before and 12 months after rituximab and 
placebo (normal saline solution) therapy. Clonally expanded sequences were counted 
as one sequence. The numbers in circles indicate the number of individual sequences 
per patient. 
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Supplementary Table 1. Frequency of expanded sequences in the memory 
compartment of all patients before and after therapy are depicted as frequency of 
expanded sequences divided by the total sequence count for each patient. 

Patient Subgroup Patient Memory 
compartment 

Before 
Vs. after 
therapy 

Frequency of exp. 
seq. (%) 

Placebo P8 IgM after 7/45 (15.6%) 

Placebo P8 IgM after 2/45 (4.4%) 

Placebo P8 IgM after 2/45 (4.4%) 

Placebo P8 IgM after 2/45 (4.4%) 

Placebo P8 IgM after 2/45 (4.4%) 

Placebo P8 IgM after 2/45 (4.4%) 

Placebo P8 IgM before 12/31 (38.7%) 

Placebo P8 IgM before 3/31 (9.7%) 

Placebo P8 IgG before 2/37 (5.4%) 

Placebo P8 IgG before 3/37 (8.1%) 

Placebo P8 IgG before 2/37 (5.4%) 

Placebo P8 IgG after 3/31 (9.7%) 

Placebo P9 IgM before 31/43 (72.1%) 

Placebo P9 IgM before 2/43 (4.7%) 

Placebo P9 IgM after 45/67 (67.2%) 

Placebo P9 IgM after 3/67 (4.5%) 

Placebo P9 IgG after 20/60 (33.3%) 

Placebo P9 IgG after 2/60 (3.3%) 

Placebo P9 IgG after 2/60 (3.3%) 

Placebo P9 IgG after 2/60 (3.3%) 

Placebo P11 IgM before 12/13 (92.3%) 

Placebo P11 IgM after 8/24 (33.3%) 

Placebo P11 IgM after 4/24 (16.7%) 



Placebo P11 IgM after 2/24 (8.3%) 

Placebo P11 IgM after 2/24 (8.3%) 

Placebo P13 IgM after 2/16 (12.5%) 

Placebo P16 IgM after 3/29 (10.3%) 

Placebo P16 IgM after 2/29 (6.9%) 

Placebo P21 IgM before 4/57 (7.0%) 

Placebo P21 IgM before 2/57 (3.5%) 

Responder P3 IgM after 2/37 (5.4%) 

Responder P3 IgM after 2/37 (5.4%) 

Responder P3 IgG after 3/16 (18.8%) 

Responder P14 IgM before 6/49 (12.2%) 

Responder P14 IgM before 2/49 (4.1%) 

Responder P14 IgM before 2/49 (4.1%) 

Responder P14 IgG after 2/9 (22.2%) 

Responder P27 IgM before 7/44 (15.9%) 

Responder P27 IgM before 4/44 (9.1%) 

Non-responder P5 IgG after 2/44 (4.5%) 

Non-responder P5 IgG before 2/38 (5.3%) 

Non-responder P5 IgM after 5/20 (25%) 

Non-responder P5 IgM after 4/20 (20%) 

Non-responder P5 IgM after 4/20 (20%) 

Non-responder P5 IgM before 19/78 (24.4%) 

Non-responder P5 IgM before 2/78 (2.6%) 

Non-responder P6 IgM before 2/32 (6.3%) 

Non-responder P6 IgM before 2/32 (6.3%) 

Non-responder P6 IgM before 2/32 (6.3%) 



Non-responder P6 IgM after 3/31 (9.7%) 

Non-responder P10 IgG before 2/35 (5.7%) 

Non-responder P10 IgM after 2/53 (3.8%) 

Non-responder P10 IgM before 3/58 (5.2%) 

Non-responder P10 IgM before 2/58 (3.4%) 

Non-responder P10 IgM before 24/58 (41.4%) 

Non-responder P12 IgM before 3/43 (7.0%) 

Non-responder P12 IgM before 2/43 (4.7%) 

Non-responder P17 IgM before 2/74 (2.7%) 

Non-responder P17 IgM before 2/74 (2.7%) 

Non-responder P17 IgM before 10/74 (13.5%) 

Non-responder P17 IgM before 2/74 (2.7%) 

Non-responder P17 IgG after 2/33 (6.1%) 

Non-responder P18 IgG after 2/23 (8.7%) 

Non-responder P22 IgG after 2/3 (66.7%) 

Non-responder P22 IgM before 2/30 (6.7%) 

Non-responder P22 IgM after 2/25 (8.0%) 

Non-responder P23 IgM after 6/43 (14.0%) 

Non-responder P23 IgM after 2/43 (4.7%) 

Non-responder P23 IgM before 2/64 (3.1%) 

Non-responder P23 IgM before 2/64 (3.1%) 

Non-responder P23 IgM before 2/64 (3.1%) 

Non-responder P23 IgM before 2/64 (3.1%) 

Non-responder P23 IgM before 1/64 (1.5%) 

Non-responder P26 IgM after 4/38 (10.5%) 

Non-responder P26 IgM after 2/38 (5.3%) 



Non-responder P26 IgM after 2/38 (5.3%) 

 



Supplementary Table 2. Individual VH, DH, JH sequences and mutations in IgM memory B cells of patient 27 before therapy. 

Frequency of. 
seq. (%

) 

V
-gene allele 

J-gene allele 

D
-gene allele 
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R
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R
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R
2 m

utations 

FW
R

3 length bp 

FW
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S
equenc

e 
1/45 

(2.2%) 
IGHV3-7*01 IGHJ5*01 IGHD4-23*01 75 8 24 5 51 3 24 4 73 14 

tacaggtgcccatcccagtagcagctttaaggtttcccatgtgaggtgcagttgatgggatctggggga
ggattggcccagcctggggggtccttgagactctcctgtgtagcctctggattcagcttcagtaatttttg
gatgacctgggtccgccaggttccagggaaggggctggaatgggtggccaacatcaagcacgatg
gaagtgagcagtattacgtggactctgtgaagggccgattcaccatctccagagacaacaccaaga
actcatctatatctgcaaatgagcagcctgagcgccgacgacacggctatttactactgtgcgagact
ccggaggggctgcgcacggttgggttgatttctggggcccagggaaccctggtcaccgtctccttcag
ggagggcctccccccccaccc 

1/45 
(2.2%) 

IGHV3-74*01 IGHJ4*02 IGHD3-22*01 75 1 24 2 51 7 24 5 114 9 

ctttaaggtgtcccagtgtgaggtgcagctggtggagtccgggggacgcttagttcagcctggggggt
ccctgagactctcctgtgcagcctctggattcaccttcagtaattactggatgcactggatccgccaggt
ccaagggaaggggctggtttgggtctcgcgtattaatcctgatgggagtaatgcagactacgcggac
tcagtgaagggccgattcaccatctccagagacaacgccaagaacacggtgtctctgcaaatgaac
agtctgagagccgaagacacggctgtttatttttgtgtagtagtggctgcgactgacttccacgaccgtt
ggggccagggaaccctggtcaccgtctcctcaggagggcctccccccccccc 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02 IGHD3-10*01 75 3 24 0 51 0 24 0 114 0 

tacaggtgcccactcccaggtgcagctggtacagtctgggcctgaggtgaagaagcctgggacctc
agtgaaggtctcctgcaaggcttctggattcacctttactagctctgctgtgcagtgggtgcgacaggct
cgtggacaacgccttgagtggataggatggatcgtcgttggcagtggtaacacaaactacgcacag
aagttccaggaaagagtcaccattaccagggacatgtccacaagcacagcctacatggagctgag
cagcctgagatccgaggacacggccgtgtattactgtgcggcagtgtctccccgctttggggttcggg
gagttattataacggacccaatggacttcgacccctggggccagggaaccctggtcaccgtctcctc
agggaggctccccccaatt 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ5*02 IGHD2-21*02 75 12 24 7 51 6 24 6 114 37 

tgcccactcccaggtgcatatgtaaggtgtccagtgtgaggtgcagctggtggagtctgcgggagggt
cgttccagccgggggggtgcttcagactttctagttcagcctctggattcagtttcagttctttttggatgac
ctgggtccggctggctccaaggaaggggctcgagtgggcggccaacatgaagaaggagggacgt
gagagattctacattgcctgggagaaggccacaatcacaacctacagagacaacagcaacaagt
gactggatgaccaaatgaacagctagagtgcggcagactcgtctgtttatgggggtgggggagtca
ggaggggggcgcaagggactttgactcctggggcccagggaaccccggtcaccgtttcctcaggg
agggccccccccccccccc 

7/45 
(9.3%) 

IGHV3-7*01 IGHJ4*02 IGHD6-13*01 75 3 24 8 51 5 24 4 114 12 

gctttaaggtgtcccaggtgaggtgcagctagtggagtctgggggaggcttggtccagcctgggggg
tccctgagactctcctgtgcgggctctgccgtctcctttaatacttactggatgacttgggtccgtcaggct
ccagggaaggggctggagtgggtgcccagcatcaagaaagatgaaagtgagaagtcctatgtgg
actctgtgaggggccgattcaccatctccagagacaacgccaagagttcgctctttctgcaactgaac
agcctgagcggcgatgacacggctgtgtattattgtgcgagactccggatgggctgcgccgggtggc
ttgattactggggccagggaaccctggtcaccgtctcctccagggaggcctcccccccccaccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ4*02 IGHD6-13*01 75 5 24 8 51 7 24 4 114 14 

caggtgcccactcccaggtgcagctgttaaggtgtccagtgtgaggggcagctagtggagtctgggg
gaggcttggtccagcctggggggtccctgagactctcctgtgcgggctccgccgtctcctttaatactta
ctggatgacttgggtccgtcaggctccanggaaggggctggagtgggcgcccagcatcaagaaag
atgaaagtgagaagtcctctgtggactctgtgaggggccgattcaccatctccagagacaacgcca
agagttcgctctttctgcaactgaacaacctgagcggcgatgacacggctgtgtattattgtgcgagac
tccggaagggctgcgccgggtggcttgattactggggccagggaaccctggtcaccgtctcctcagg
aggctcccccccactt 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02 IGHD3-10*01 75 56 24 1 51 1 24 0 114 13 

acaggtgcccatcccaggtgcagctggtacagtctgcacttgaggtgaagaagcctgggacctcag
tgaaggtctcctgcaagggtggggattcacctttactagctgtgctgtgcagtgggtgcgacaggctcg
tggacaacgccttgagtggataggatgcatcgtcgttggcagtggtaacacaaagtacgcacagaa
gttccaggaaagagtcaccattaccagggacagggccacaagcacagcctacagagagaagag
cagcatgagatccgaggaccagcccgtctatttctgtgcggcagtgtctccccgtctatggggttcggg
gagttagtataagcggagcccaatggagcttcgacccctggggccagggaaccctggtcaccgtttc
cttcagggagggcctccccccccacccc 



4/45 
(8.8%) 

IGHV3-7*01 IGHJ4*02 IGHD5-12*01 75 1 24 8 51 1 24 3 114 9 

tttaaggtgtccagtgtgaggtgcagctggtggagtctgggggaggctcggtccagcctggggggtc
cctgagactctcctgtgcagcctctggattcagtttcaattctttttggatgacctgggtccgccaggctcc
agggaaggggctggagtgggtggccaacatgaagaaagatggaagtgagatatactatgtggact
ctgtgaagggccgattcaccatctccagagacaacaccaagaattcactgtttctgcaaatgaacag
cctgaacgtcgacgacacggctatttattactgtgcgagactccggaggggctgcgacgggtacatt
gactcctggggcccgggaaccccggtcaccgtctcctcgggaggcttccccccaatt 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02 IGHD3-10*01 75 54 24 14 51 3 24 6 114 34 

tacaggtgcccatcccaggtgcagctggtacagtgtgcacttgaagggacgaatcctggggtctcag
ggaaggtctccccaaggcttctggatttgccttctcagctgcggggtgcagtgggtgcgacaggatcg
tggacaacgccttgagtggataggctgcatggaagggggcagaggtaacacacagcatcaacag
aagttccaggaaagagtcaccattaccagggacaggtccccaagcaccacctacagagacaaga
gcaagagagatctcgaggaccagccggtcaacttcagtggcgcagagtctccccgtgtatggggtt
cggggagtcaggaaacggtgcgcacagggaggttcgacccctggggccagggaaccctggtca
ccgtctcctccaggagggcatccccccaccc 

1/45 
(2.2%) 

IGHV3-53*02 IGHJ6*02 IGHD1-26*01 75 17 24 1 51 4 21 2 114 4 

ttaaaggtgttcccatgtgaggtgcagttggtggagtactggaggagccttgatccagccgggggggt
ccctgagactctcctgtgcagcctctgggttcaccgtcagtagcagctacatgaactgggtccgccag
gctccagggaaggggctggaatgggtctcactcatttatagcggtggtaatacatactacgcagagtc
tgtgaagggccgattcaccatctccagagaccattccaagaacacgctgtatcttcaaatgaacagc
atgagagccgaggacacggccgtgtattactgtgcgagagggagcctaacctcggtcggctctgtg
gggtcgcgaaatcgatataccggtatagtggaaactactacagactattactaatacggtatggacgt
ctggggccaagggacccacggtcaccgttcctccagggaaggcggcccccccccc 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02 IGHD3-10*01 75 51 24 16 51 1 24 0 109 28 

ttacaggtgcccatcccaggtgcagctttacagtctgccttgaggtgaagaatcctgggacctcagtg
aaggtctcctgcaaggcttctggattcacctttactagctcgctgtgcagtgggtgcgacaggctcgtg
gacaacgccttgagtggataggatgcatcgtcgttggcagtggtaacacaaagtatgcacagaagtt
ccaggaaagagtcaccattaccagggacaggtccacaagcacagcctacagagagatgagcag
cagagatccgaggacccgcccgtctacttgtgtgcggcagtgtctccccgctatggggttcggggagt
tattataacggacccaatggagcttcgacccctggggcccagggaaccctggtcaccgtctcctcca
gggagggcctccccccccaccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ4*02 IGHD3-16*01 75 57 24 21 51 20 24 5 110 18 

tacaggtgcccatcccaggtgcaattttacagttccattgaggtgcaaatagtggagtctcaggaggct
ttcccagcggggggggcttgagactctcctgtcgggctccccgtctccgtnaatacttactggatgacc
gggtccgtcaggaccagggaaggggcgggagtgggcgcccagcatcaagaaagatgaaagtn
agaagtcatatgtggacagggtgaggggccgattcaccatctccagagacaacaccaagagttcg
ctctttctgcaactgaacaacttgagcggcgatgacacggctgtgtattatttgcgagactccggatgg
gctgcgccgggtggctgactactggggccagggaaccctggtcacctctcctcagggaggcatccc
ccccaccc 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02 IGHD3-10*01 75 59 24 10 51 1 24 2 114 27 

tacaggtgccccatcccaggtgcagctggtacagtctgccactgaggtgacgaatcctgggacctca
gtgaaggtctcctgcaaggggggggattcagactactagctgcgctgtgcagtgggtgcgacaggct
cgtggacaacgccttgagtggataggatgcatcgaagttggcagtggtaacacaaagtatccacag
aagttccaggaaagagtcaccattaccagggacaggtccacaagcacagcctacagagagatga
gcagcatgagatctcgaggaccagcccgtctatttctgtgcgcgcagtgtctccccgctatggggttcg
gggagttattataacggagcccaatggagcttcgacccctggggcccagggaaccctggtcaccgt
ctcctccagggaggcctccccccccaccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ5*01 IGHD2-2*01 75 6 24 8 51 5 24 5 114 16 

gctgttaaggtgtccagtgtgaggtgcagatagtggagtctgggggaggcttggtccagcctggggg
gtcactgagactctcctgtgcgggctccgccgtctcctttaatacttactggatgacttgggtccgtcagg
ctccagggaaggggctggagtgggtgcccagcatcaagaaggatgaaagtgagaagtcctatgtg
gacagggtgaggggccgattcaccatctccagagacaacgccaagagttcgctctttctgcaactga
acaacctgagcggcgacgacacggctgtgtattattgtgcgagactccggatgcggtgcgccgggt
ggcccgattactggggccagggaaccctggtcaccgtctcctcagggaggctccccccaccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ5*01 IGHD3-10*01 75 6 24 11 51 7 24 6 67 41 

tacaggtgcccactcccaggtgcaactgttacggtgtccagtgggaggggcagatagtggagtctgg
gggaggcttggtccagcctggggggtccttgagactctcctgtgcgggctctgccgtctccgtcaatac
ttaggggatgacttgggtccgtcaggctccagggaaggggctggagtggacgcccagcatcaaga
aagattaaagtaagaagtcctatgtggaagggtcaggggcccattcaccatctccagagacaacgg
caagagttctcctttctccagctgaacaacttgagcggcgccgaccccccccgtgtattattgtgcgag
actccggatagggtgcgcacgggtggtttgactcctggggccagggaaccctggtcaccgtctcctc
cagggaggcctccccccccccccc 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02 IGHD3-10*01 75 59 24 20 51 1 24 2 114 9 

ttacaggtgccccatcccaggtgcagctgttacagtctgcacttgaggtgaagaagcctgggacctca
gtgaaggtctcctgcaaggcttctggattcagactactagctcgctgtgcagtgggtgcgacaggctc
gtggacaacgccttgagtggataggatgcatcgtcgggggcagtggtaacacaaagtacgcacag
aagttccaggaaagagtcaccattaccagggacaggtccacaagcacagcctacagagagatga
gcagcatgagatccgaggacaaggccgtctatttctgtgcggcagtgtctgccccgtctatggggttc
ggggagttattataagcggagcgcaagtggagcttcgacccctggggccagggaaccctggtcac
cgtttccttcagggagggcttccccccccaccc 

1/45 
(2.2%) 

IGHV3-74*03 IGHJ4*02 IGHD6-6*01 75 0 24 9 51 1 24 7 114 9 

ttttaaggtgtcccatgtgaggtgcagctggtggagtccgggggaggcttagttcagcctggggggtc
cctgagactctcctgtgcagcctctaatttcatctttagtgactacgtgatgcactgggtccgccaagctc
ccgggaaggggctggtgtgggtctcacgtattagtcatgacgggactaccataacttacgcggactc
cgtgaagggccgattctccatctccagagacaacgccagaagcacactgtctctgcaaatgaacag
tctgacagccgaggacacggctgtctattactgtgtagcagatcgggcctttaagattgactactgggg
ccagggaacccttgtcaccgtctcctcagggagggcatccccccccccccc 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02  IGHD3-10*01 75 4 24 0 51 1 24 0 114 7 acaggtgcccactcccaggtgcagctggtacagtctggacctgaggtgaagaagcctgggacctca
gtgaaggtctcctgcaaggcttctggattcacctttactagctctgctgtgcagtgggtgcgacaggctc
gtggacaacgccttgagtggataggatgcatcgtcgttggcagtggtaacacaaactacgcacaga



agttccaggaaagagtcaccattaccagggacatgtccacaagcacagcctacatggacatgagc
agcatgagatccgaggacccggccgtctatttcagtgcggcagtgtctccccgctatggggttcgggg
agttattataacggacccaatggacttcgacccctggggccagggaaccctggtcaccgtctcctca
gggaggcatcccccccccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ5*01, IGHD3-16*01 75 3 24 8 51 5 24 4 110 14 

tgttaaggtgtccantgtgaggtgcagctagtggagtctgggggaggcttggtccagcctggggggtc
cctgagactctcctgtgcgggctctgccgtctcctttaatacttactggatgacttgggtccgtcaggctc
cagggaaggggctggagtgggtgcccagcatcaagaaagatgaaagtgagaagtactatgtgga
ctctgtgaggggccgattcaccatctccagagacaacgccaagagttcgctctttctccaactgaaca
gcctgagcggcgatgacacggctgtgtattatttgcgagactccggatgggctgcgccgggtggtttg
attcctggggccagggaaccctggtcaccgtctcctcaggaggctccccccccccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ4*02 IGHD6-13*01 75 4 24 8 51 6 24 4 114 13 

tacaggtgcccactcccaggtgcagctgttaaggtgtccagtgtgaggtgcagatagtggagtctggg
ggaggcttggtccagcctggggggtccctgagactctcctgtgcgggctctgccgtctcctttaatactt
actggatgacttgggtccgtcaggctccagggaaggggccagagtgggtggccagcatcaagaaa
gatgaaagtgagaagtcctatgtggactctgtcaggggccgattcaccatctccagagacaacgcc
aagagttcgctctttctgcaactgaacagcctgagcggcgatgacacggctgtgtattattgtccgaga
ctccggatgggctgcgccgggtggttgattactggggccagggaaccctggtcaccgtttcctccagg
gaaggcccccccccccccc 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02 IGHD3-10*01 75 56 24 14 51 1 24 2 114 14 

cctacanggggcccatcccaggtgcagctggtacagtctgcacttgaggtgaagaagcctgggacc
tcagtgaaggtctcctgcaaggcttcttgattcagactatcagctgcgctgtgcagtgggtgcgacagg
ctcgtggacaacgccttgagtggataggatgcatcgtcgtgggcagaggtaacacaaagtacgcac
agaagttccaggaaagagtcaccattaccagggacaggtccacattcacagcctacagggagaa
gagcaagatgagatccgaggacacggccgactatttcagtgcggcagtgactccccgctatggggt
tcggggagttaggtaacggacgcaatggacttcgacccctgggcccgggaaccctgttcaccgtttc
ctccagggagccccccccccccccc 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02  IGHD3-10*01 75 10 24 1 51 1 24 3 114 6 

tacaggtgcccactcccaggtgcagctggtacagtctgcacttgaggtgaagaatcctgggacctca
gtgaaggtttcctccacggcttctggattcacctttactagctgtgctgtgcagtgggtgcgacaggctc
gtggacaacgccttgagtggataggatgcatcgtcgtgggcagagttaacacaaagtacgcacag
aagttccaggaaagagtcaccattaccagggacatgtccacaagcacagcctacatggagatgag
cagcatgagatccgaggacacggtcgtctattagtgtgcggcagtgtctccccgtgtatggggttcgg
ggagttattataacggacgcaatggacttcgacccctggggccagggaaccctggtcaccgtctcct
cagggaggctcccccccccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ4*02 IGHD3-3*01 75 5 24 9 51 6 24 4 114 13 

tacaggtgcccactcccaggagcagctgttaaggtgttccagtgtgaggtgcagatagtggagtctgg
gggaggcttggtccagcctggggggtccctgagactctcctgtgcgggctccgccgtctccttcaata
cttactggatgacttgggtccgtcaggctccagggaaggggccggagtgggtgcccagcatcaaga
aagatgaaagtgagaagtactatgtggactctgtcaggggccgattcaccatctccagagacaacg
ccaagagttctctctttctccaactgaacagcctgagcggcgatgacacggctgtgtattattgtccgag
actccggatgggctgcgcacgggtggtcttgatccctggggcccagggaaccctggtcaccgtctcc
tccaggaggcctcccccccccccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ5*02 IGHD3-16*01 75 56 24 19 51 13 24 4 114 39 

ctacaggtgcccatcccaggtgcagctgttacagtttccagggaagggacaaatcgtggagtctcag
gaagcttggtccagcctgggggggatttgagactctcatgtgcgggctgcagtgggtcctacaatattt
agtggaacgccgggtccgtcaggctccatggaaggggccggagttgacgcccagcatcaagaaa
gatgaaagtgagaagtcatatgtggactgggtcaggggccgattcaccatctccagagacaagacc
aagagttctctcgaggaccagctgaacaacttgagcggcgctgagtctccccgtgtattatttcggag
actccggaaggcggtgcgcaagggaggttttgattcctggggcccagggaaccctggtcaccttttcc
tcaagggaaggccctccccccccccccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ5*01, IGHD5-12*01 75 42 24 18 51 33 24 13 114 28 

gttaatttaaggtgtccaggtgaggtgcagctattggagtctgggggaggcttggtccagcctggggg
gtccctgagactctcctgtgcgggctccccgtctcctttaatacttactggatgacttgggtccgtcaggc
tccagggaaggggctggagtgggtgcccagcatcaagaaagatgaaagtgagaagtactatgtgg
taaagtgaggggccgattcaccatctccagagacaacgccaagagttcgctctctctgcaactgcac
aacatgagcggcgatgacacggctgtgtattattgtgcgagactccggatgggctgcgacgggtggt
tcgattactggggccagggaaccctggtcacctctcctcagggaggctcccccccacc 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02 IGHD3-10*01 75 50 24 19 51 31 24 8 114 46 

tacaggtgccccatcccaggtgcagctgttacagtctgcattgaggtgacgaatcgtgggacctcag
gaaggtctccccaaggggggggattcagactctcatctgcggggtgcagtgggtccgacagtatcgt
ggacaacgccggagtggataggctccatggaagtggccagagttaacgcacagcatccacagag
attaaaggaaagagtcctcattaccagggacaggggcacattcaccacctccagagacaagagc
agcatgagatctcgaggaccagaccaactactagagtgcgcgcagacatccccgtgtatggggttc
ggggagtcagaaaggggtgcgcacgggaggttcgacccctggggcccagggaaccctggtcac
cgtttcctccagggaaggcccccccccccccccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ5*01 IGHD3-16*01 75 9 24 10 51 10 24 9 106 72 

tacaggtgcccactcccaggtgcagctgttacagtgtccactgggaggggcagatagtggagtctgg
gggaggcttggtccagcgtggggggtccttgagactctcatgtgcgggctccaccgtctccttcaatac
ttactggatgacttgggtccgtcaggctccatggaaggggccggagttggcgcacagcatcaagaa
agatgaaagtaagaagtcctatgtaccagggtcaggggcccattcaccatctccagagacaacgc
caagagagatctctttatccagccgaacaacctgagcggcgcagacacggccgtgtattatttggga
gagtccggaaggggtgcgcacgggtggtttgactcctggggccagggaaccctggtcaccgtctcct
caggaggcatccccccaaccc 

1/45 
(2.2%) 

IGHV4-39*05 IGHJ5*02 IGHD6-13*01 75 31 30 21 51 6 21 1 114 5 

tattacaggtgcccactcccaggtccaactggtgcagtctcggcctgaggtgaagaagcctgggaca
tcactgaagatctcctgcaaggcctcgggattcaccttcactagctctgctgtgcacagcgtgagaca
gtatcgtggacagggccgggagcgccagcccccagggaaggggctggagtggattgggagtatct
attatagtgggaccacccactacaacccgtccctcaagagtcgagccaccatatccgtagacacgtc
caagaaccagttctccctgaagttgagttctgtgaccgccgctgacacggctgtgtattactgtgcgag



 
 

agaacagaagtcggtctacaactggttcgacccctggggcccgggaaccctggtcaccgtctcctcc
tcgggaggcatcccccccatc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ5*02 IGHD2-15*01 75 57 24 20 51 15 24 6 114 48 

actacaggtgcccatcccaggtgcagctttacagtgtccactggaggggacaaatcgtggagtctca
ggaaggtctcccagcgtgggggggatttgagactctcatctgcgggctgcagtgtgtccgacaatatc
gtggacaacgccgggtccgtcaggctgcatggaaggggccagagtgggcacacagcatcaaca
aagatgaaagtaagaagtcatatgtggacagggacaggggcacattcaccatctccagagacaa
gagcaagagagatctcgaggaccagccgaacaanttgagcggcgcagagtctggctgtgtattatt
tcggagagtccgaaaggggtgcgcacgggaggttcgactcctggggcccagggaaccctggtca
ccgtttcctccagggagggcctccccccccaccc 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02 IGHD3-10*01 75 19 24 10 51 5 24 6 103 31 

ttacaggtgcccatcccaggtgcagttgttacagtgtggcctggaggggaagaagcgtgggatctca
gtgaaggtttgtcccaaggcttggggattcgagactattagctgcggggtgcagtgggtccgacagta
tcgtggacaacgcctggagtggataggatgcatggaagtgggcagaggtaacgcaaagtatccac
agaagttccaggaaagagtcaccattaccagggacaggggcacattcaccatctccagagacaa
gagcaaagagagatctcgaggacaaggcggtctacttgagtgcggcagatacggccgtgtaggg
gttcggggactcagaaaggggacgccgggactttgaccccggggcccgggaaccctggtcaccc
gttcctccaggaggccccccccccccccc 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02 IGHD3-10*01 75 35 24 15 51 18 24 9 114 46 

tacaggtgcccactcccaggtgcagctgttacagtgtccactggaagggacaaatcgtggaacctg
ggggaaggttggtccagcgtgggggggatttgagactctcatgtgcgggctgcagtgggtccgaca
gtacttaggggaacgcctgggtccgtcaggatgcatggaaggggccagaggtgacgcacagcatc
aacaaagattaaaggaaagagtcaccattaccagggacaggggcacattcaccatctccagaga
caagagcaagagagatctcgaggaccagccgaacaactagagtggcgcagagtctccccgtgta
tggggttcggggagtccggaagcggtgcgcaaggggttcgacccctggggccagggaaccctggt
caccgtctcctcaggaggctccccccaacc 

1/45 
(2.2%) 

IGHV4-39*01 IGHJ3*02 IGHD4-17*01 75 3 30 5 51 0 21 1 114 3 

gcgaattctcacaggcgacgacccagatggctcctgtgccaggtgcagctgcaggagtngggccc
aggactggtgaagccttcggagaccctgtccctcacctgcactgtctccagtggctccgtcaacagtg
gtagttacttctggggctggatccgccagcccccagggaaggggctggagtggattgggagtatctat
tatagtgggagaaccgactacaacccgtccctcaagagtcgagtcaccatgaccgtagacacgtcc
aagaaccagttctccctgaagctgagctctgtgaccgccgcagacacggctgtgtattactgtgcgag
acgctacggtgactactcttatgcttttgatatctggggccaagggacaatggtcaccgtctctcaggg
aggcatccccccccccccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ4*02  IGHD3-16*01 75 14 24 16 51 13 24 9 106 70 

ctacaggtgcccatcccaggtgcagctgttaaggtgtcccactgtaagggacaaatcgtggagtctg
ggggaggcttggtccagcctgggggggacttgagactctcatgtgcgggctgcagcgggtccttcaa
tctcgtggacaacgcttgggtccgataggctccatggaaggggccagagtgggcgcccagcatca
agaaagatgaaagggagaagtcatatgtggtagggtcaggggccgattcaccatctccagagaca
acggcaagatttctctctttctccagctgaacaacttgagcggcgcagacacggctgtgtattatttggg
agactccggaaggggtgcgccgggaggttgattcctggggccagggaaccctggtcaccgtctcct
caggaggcatccccccccccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ4*02 IGHD5-12*01 75 5 24 10 51 32 24 3 113 45 

tacaggtgccccatcccaggtgcagcttttaaggtttccatgtgaggtgcagatggtggagtctggggg
agggtcggtccagcctggggggtgcttgagactctcctgtgcagcctctggattcaatttcagtcttattg
gatgacctgggtccgtcaggctccagggaaggggctggagtgggtggcacaatatgaagaaagat
ggaagtgagatatactatgtggactgtgagaagggccgattcaccatctccagagacaacaccaag
aattctctgatgaccaaatgaactgattgagtgtggcagacacggctgtttattacttgggaaactccg
gaggggctacgcacgggtacattgacccttgggcccgggaaccccggtcacccgtccccccgggg
ggcccccccccccccccc 

1/45 
(2.2%) 

IGHV3-7*01 IGHJ5*02 IGHD6-13*01 75 5 24 11 51 6 24 4 114 16 

tagttaaggtgtcccaggtgaggggcagctagtggagtctgggggaggcttggtccagcgtggggg
gtccctgagactctcctgtgcgggctctgccgtctccgtcaatatttactgcatgacttgggtccgtcagg
ctccagggaaggggctggagtgggggcccagcatcaagaaagatgaaagtgagaagtcctatgt
ggactgtgtgaggggccgattcaccatctccagagacaacgccaagagttctctctttgagcaactg
aacagcttgagcggcgacgacacggctgtgtattattgtccgagactccggatgggctgcgccgggt
ggcttgattcctggggcccagggaaccctggtcaccgtttcctccagggaggcc 

1/45 
(2.2%) 

IGHV1-58*01 IGHJ5*02 IGHD3-10*01 75 5 24 0 51 1 24 2 89 4 

tacaggtgcccactcccaggtgcagctgctacagtttgggcctgaggtgaagaagcctgggacctca
gtgaaggtctcctgcaaggcttctggattcacctttactagctctgctgtgcagtgggtccgacaggctc
gtggacaacgccttgagtggataggatggatcgtagtgggcagtggtaacacaaagtacgcacag
aagttccaggaaagagtcaccattaccagggacatgtccacaagcaccgcctacatggagcaga
gcagcatgagatctcgaggacacgaccgtgtattactgtgcggcagtgtctccccgctttggggttcg
gggacttattataacggagcgcaagggagtttgacccctggggcccagggaaccctggtcaccgttt
cctccaggaaggccc 



Supplementary Table 3. Individual VH, DH, JH sequences and mutations in IgM memory B cells of patient 27 after therapy. 
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1/52 
(1.9%) 

IGHV3-15*01 IGHJ6*02 IGHD3-10*01 75 1 24 0 51 0 24 0 114 0 

ttaaggtgtccagtgtgaggtgcagctggtggagtctgggggaggcttggtaaagcctggggggtcc
cttagactctcctgtgcagcctctggattcactttcagtaacgcctggatgagctgggtccgccaggctc
cagggaaggggctggagtgggttggccgtattaaaagcaaaactgatggtgggacaacagactac
gctgcacccgtgaaaggcagattcaccatctcaagagatgattcaaaaaacacgctgtatctgcaa
atgaacagcctgaaaaccgaggacacagccgtgtattactgtaccacagtcggtactatggttcagg
gagtccgaccctactactactacggtatggacgtctggggccaagggaccacggtcaccgtctcctc
a 

1/52 
(1.9%) 

IGHV4-61*02 IGHJ5*02 IGHD2-15*01 75 1 27 0 51 0 21 0 114 0 

tgtcccaggtgcagctgcaggagtcgggcccaggactggtgaagcgttcacagaccctgtccctca
cctgcactgtctgtggtggctccatcagcagtggtagttactactggagctggatccggcagcccgcc
gggaagggactggagtggattgggcgtatctataccagtgggagcaccaactacaacccctccctc
aagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctctgtga
ccgccgcagacacggccgtgtattactgtgcgagagaccaatattgtagtggtggtagctgctactcc
ctttggaactggttcgacccctggggccagggaaccctggtcaccgtctcct 

1/52 
(1.9%) 

IGHV5-51*03 IGHJ5*02 IGHD6-13*01 75 5 24 5 51 1 24 8 114 16 

gtccgaggtgcagctggtgcagtctggagcagaggtgaaaaagccgggggagtctctgaagatct
cctgtaagggttctggatacagctttaccagctactggatcggctgggtgcgccagatgcccgggaa
aggcctggagtggatggggatcatctatcctggtgactctgataccagatacagcccgtccttccaag
gccaggtcaccatctcagccgacaagtccatcagcaccgcctacctgcagtggagcagcctgaag
gcctcggacaccgccatgtattactgtgcgagacgtgatagcagcagctggcaagggggggggttc
gacccctggggccagggaaccctggtcaccgtctcctca 

1/52 
(1.9%) 

IGHV4-4*02 IGHJ4*02 IGHD1-26*01 75 0 24 0 51 0 30 0 114 0 

tcccagatgggtcctgtcccaggtgcagctgcaggagtcgggcccaggactggtgaagccttcggg
gaccctgtccctcacctgcgctgtctntggtggctccatcagcagtagtaactggtggagttgggtccg
ccagcccccagggaaggggctggagtggattggggaaatctatcatagtgggagcaccaactaca
acccgtccctcaagagtcgagtcaccatatcagtagacaagtccaagaaccagttctccctgaagct
gagctctgtgaccgccgcggacacggccgtgtattactgtgcgagatccgggtatagtgggagctac
cgggactactggggccagggaaccctggtcaccgtctc 

1/52 
(1.9%) 

IGHV3-53*01 IGHJ4*02 IGHD6-13*01 75 0 24 0 51 0 21 0 114 1 

ttaaggtgtcccagtgtgaggtgcagctggtggagtctggaggaggcttgatccagcctggggggtc
cctgagactctcctgtgcagcctctgggttcaccgtcagtagcaactacatgagctgggtccgccagg
ctccagggaaggggctggagtgggtctcagttatttatagcggtggtagcacatactacgcagactcc
gtgaagggccgattcaccatctccagagacaattccaagaacacgctgtatcttcaaatgaacagcc
tgagagccgaggacacggccgtgtattactgtgcgagagatgggatagcagcagctggtacctgg
agacactttgactactggggccagggaaccctggtcaccgtctcctc 

1/52 
(1.9%) 

IGHV1-3*01 IGHJ4*02 IGHD6-6*01 75 0 24 0 51 1 30 2 114 0 

atcccaggtgcagcttctgcaatctggggctgaggtgaggaagcctggggcctcagtgaaggtttcct
gcaagacttctggatacgtcttcactaattttgctatgcattgggtgcgccaggcccccggacaaagcc
ttgagtggatgggatggatcaactctaacgggggaaatacaaagtatttggagaagctccaggaca
gagtcacctttaccagggacacatccgcgcgcacatcctacatggagctgatcagtctgacatctga
agacacggctctatatttttgtgtgagaggccctttgaacgagtttggcggctcgtctccgcttgactact
ggggccagggaaccccggtcaccgtctcctca 

1/52 
(1.9%) 

IGHV4-61*02 IGHJ3*02 IGHD6-6*01 75 1 24 2 51 0 21 0 114 9 

ctgtcccaggtgcagctgcaggagtcgggcccaggactggtgaagccttcacagaccctgtccctc
acctgcactgtctctggtggctccatcagcagtggtagttactactggagctggatccggcagcccgc
cgggaagggactggagtggattgggcgtatctataccagtgggagcaccaactacaacccctccct
caagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctctgtg
accgccgcagacacggccgtgtattactgtgcgagaagctcgcgtccagatgcttttgatatctgggg
ccaagggacaatggtcaccgtctcttca 



1/52 
(1.9%) 

IGHV4-31*03 IGHJ6*02 IGHD2-8*02 75 0 24 0 51 0 24 0 114 0 

cccagatgggtcctgtcccaggtgcagctgcaggagtcgggcccaggactggtgaagccttcacag
accctgtccctcacctgcactgtctctggtggctccatcagcagtggtggttactactggagctggatcc
gccagcacccagggaagggcctggagtggattgggtacatctattacagtgggagcacctactaca
acccgtccctcaagagtcgagttaccatatcagtagacacgtctaagaaccagttctccctgaagctg
agctctgtgactgccgcggacacggccgtgtattactgtgcgagatcgacaggtgggttctactacta
cggtatggacgtctggggccaagggaccacggtcaccctctcctca 

1/52 
(1.9%) 

IGHV3-15*01 IGHJ4*02 IGHD5-12*01 75 0 24 0 51 0 21 0 114 0 

tcttaaggtgtccagtgtgaggtgcagctggtggagtctgggggaggcttggtaaagcctggggggtc
ccttagactctcctgtgcagcctctggattcactttcagtaacgcctggatgagctgggtccgccaggct
ccagggaaggggctggagtgggttggccgtattaaaagcaaaactgatggtgggacaacagacta
cgctgcncccgtgaaaggcagattcaccatctcaagagatgattcaaaaaacacgctgtatctgca
aatgaacagcctgaaaaccgaggacacagccgtgtattactgtaccacagtcccagaggagtggc
tacgattaggggattttgactactggggccagggaaccctggtcaccgtctcct 

1/52 
(1.9%) 

IGHV3-7*01 IGHJ4*01 IGHD5-12*01 75 1 30 0 51 0 24 0 114 0 

tttaaggtgtcccagtgtgaggtgcagttggtggagtctgggggaggctcggtccagccgggggggt
ccctgagactctcctgtgctgcctctggattcagtttcagctcttattgcatgacctgggtccgccaggctc
caggaaaggggctggagtgggtggccaatatgaacaaggatggaagtgagacttactatgtggac
tctgtgaagggccgattcatcatctccagagacaacaccaagaagtcactgtttctgcagatgaaca
gcctgagcgccgacgacacggctgtctatcactgtgcgacattccggaggggctgcgacgggcac
attgactcctggggccatggaaccccggtcaccgtctcc 

1/52 
(1.9%) 

IGHV4-59*01 IGHJ6*02 IGHD5-12*01 75 1 24 0 51 2 24 2 114 0 

gcctgtcccaggtgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgtccc
tcacctgcactgtctctggtggctccatcagtagttactactggagctggatccggcagcccccaggg
aagggactggagtggattgggtatatctattacagtgggagcaccaactacaacccctccctcaaga
gtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctctgtgaccgct
gcggacacggccgtgtattactgtgcgaggtctgaccctcggggttacaattacgaatatagtggcta
cgatgtctcctcattacggccttactactactacggtatggacgtctggggccaagggaccacggtca
ccgtctcct 

1/52 
(1.9%) 

IGHV4-34*01 IGHJ5*02 IGHD6-6*01 75 4 24 1 51 1 24 0 114 8 

cagatgggtcctgtcccaggtgcagctacagcagtggggcgcaggactgttgaagccttcggagac
cctgtccctcacctgcgctgtctatggtgggtccttcagtggttactactggagctggatccgccagccc
ccagggaaggggctggagtggattggggaaatcaatcatagtggaagcaccaactacaacccgtc
cctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctct
gtgaccgccgcggacacggctgtgtattactgtgcgagaggcctgagacagtatagcagctcgtcg
atggggttcgacccctggggccagggaaccctggtcaccgtctcct 

1/52 
(1.9%) 

IGHV1-18*01 IGHJ4*03 IGHD3-10*01 75 0 24 0 51 3 24 3 114 0 

tacaggtgccctntcccaggtgcagctggtgcagtctggagctgaggtgaagaagcctggggcntc
agtgaaggtctcctgcaaggcttctggttacacctttaccagctatggtatcagctgggtgcgacaggc
ccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaacacaaactatgcaca
gaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctg
aggagcctgagatctgacgacacggccgtgtattactgtgcgagagtgaaaaacgtatctatggttc
agggagttaatcggggccccgcggacgtctggggccaagggaccacggtcaccgtctcct 

1/52 
(1.9%) 

IGHV3-15*01 IGHJ6*02 IGHD3-10*01 75 1 24 6 51 0 21 0 114 8 

ccttaaggtgtcccagtgtgaggtgcagctggtggagtctgggggaggcttggtagagcctgggggg
tcccttagactctcctgtgcagcctctggattcactttcaccaacgcctggatgagctgggcccgccag
gctccagggaaggggctggagtgggttggccgtattaaaaggaaaagtgatggtgggacaacag
aatacgctgcacccgtgaaaggaagattcagcatctcaagagatgattcagaaagtacactgtatct
gcaaatgaacagcctgacaaccgaggacacagccgtgtattattgtactacatacgcggtgggttcg
gacaatcatcaccacggaatggacgtctggggccaggggaccacggtcaccgtctcctcag 

1/52 
(1.9%) 

IGHV3-30*03 IGHJ5*02 IGHD3-22*01 75 0 27 0 51 0 24 0 114 0 

taaggtgtccagtgtgaggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtcc
ctgagactctcctgtgcagcctctggattcaccttcagtagctatggcatgcactgggtccgccaggctc
caggcaaggggctggagtgggtggcagttatatcatatgatggaagtaataaatactatgcagactc
cgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacag
cctgagagctgaggacacggctgtgtattactgtgcgaaagatcttagaagccgcccgtattactatg
atagtagtggttacgaaaactggttcgacccctggggccagggaaccctggtcaccgtctcct 

1/52 
(1.9%) 

IGHV3-48*03 IGHJ5*02 IGHD3-16*01 75 2 24 0 51 9 24 12 114 0 

attaaggtgtccagtgtgaggtgcagctggtggagtctgggggaggcttggtacagcctggagggtc
cctgagactctcctgtgcagcctctggattcaccttcagtagttatgaaatgaactgggtccgccaggtt
ccagggaaggggctggagtgggtttcatacattagtagtagtggtagtaccatatactacgcagactc
tgtgaagggccgattcaccatctccagagacaacgccaagaactcactgtatctgcaaatgaacag
cctgagagccgaggacacggctgtttattactgtgcgagaggggggggcagtttctggttcgacccct
ggggccagggaaccctggtcaccgtctcct 

1/52 
(1.9%) 

IGHV3-7*01 IGHJ4*02 IGHD2-21*01 75 5 24 7 51 0 24 0 114 8 

aggtgtccagtgtgaggtgcagctggtggagtctgggggaggcttggtccagcctggggggtccctg
agactctcctgtgcagcctctggattcacctttagtagctattggatgagctgggtccgccaggctccag
ggaaggggctggagtgggtggccaacataaagcaagatggaagtgagaaatactatgtggactct
gtgaagggccgattcaccatctccagagacaacgccaagaactcactgtatctgcaaatgaacagc
ctgagagccgaggacacggctgtgtattactgtgcgagagatcaattgtggggcgctcgcagaccg
gtcaaccctattgactactggggccagggaaccctggtcaccgtctcctca 

1/52 
(1.9%) 

IGHV1-69*01 IGHJ3*02 IGHD3-22*01 75 1 24 0 51 1 24 0 114 0 

atggggtcctgtcccaggtgcagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggt
gaaggtctcctgcaaggcttctggaggcaccttcagcagctatgctatcagctgggtgcgacaggcc
cctggacaagggcttgagtggatgggagggatcatccctatctttggtacagcaaactacgcacaga
agttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagctgagc
agcctgagatctgaggacacggccgtgtattactgtgcgagaagaacgtattactatgatagtagcct
cacgggtggtgcttttgatatctggggccaagggacaatggtcaccgtctctcagggagg 



1/52 
(1.9%) 

IGHV3-15*01 IGHJ4*02 IGHD1-26*01 75 3 24 1 51 0 30 0 114 2 

tcttaaggtgtccagtgtgaggtgcagctggtggagtctgggggaggcttggtaaagcctggggggtc
ccttagactctcctgtgcagcctctggattcactttcagtaacgcctggatgagctgggtccgccaggct
ccagggaaggggctggagtgggttggccgtattaaaagcaaaactgatggtgggacaacagacta
cgctgcacccgtgaaaggcagattcaccatctcaagagatgattcaaaaaacacgctgtatctgca
aatgaacagcctgaaaaccgaggacacagccgtgtattactgtaccacaggatatcggatagtggg
agctatggactattcggactactggggccagggaaccctggtcaccgtctcctcag 

1/52 
(1.9%) 

IGHV4-39*01 IGHJ4*02 IGHD1-7*01 75 0 24 0 51 0 24 0 114 0 

tcccagatgggtcctgtcccaggtgcagctgcaggagtcgggcccaggactggtgaagccttcgga
gaccctgtccctcacctgcactgtctctggtggctccatcagcagtagtagttactactggggctggatc
cgccagcccccagggaaggggctggagtggattgggagtatctattatagtgggagcacctactac
aacccgtccctcaagagtcgagtcaccatatccgtagacacgtccaagaaccagttctccctgaagc
tgagctctgtgaccgccgcagacacggctgtgtattactgtgcgagtcggaataactggaactacgc
aatccgctactggggccagggaaccctggtcaccgtctcctcaggagg 

1/52 
(1.9%) 

IGHV3-30*03 IGHJ4*02 IGHD2-15*01 75 0 24 0 51 0 21 0 114 0 

taaggtgtcccaggtgaggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtcc
ctgagactctcctgtgcagcctctggattcaccttcagtagctatggcatgcactgggtccgccaggctc
caggcaaggggctggagtgggtggcagttatatcatatgatggaagtaataaatactatgcagactc
cgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacag
cctgagagctgaggacacggctgtgtattactgtgcgaaaatggtcgagcctacactaattgactact
ggggccagggaaccctggtcaccgtctcctca 

1/52 
(1.9%) 

IGHV1-3*01 IGHJ4*02 IGHD2-2*01 75 1 30 0 51 0 24 0 114 0 

catcccaggtgcaggttgtgcagtctggggctgaggtgaagaaccctggggcctcagtgaagatttc
ctgcaaggcttctggatacaccttcactaactatgctatatattgggtgcgccaggcccccggacaaa
ggcttgagtggatgggatggaccaacggtggcaatggtaacacaaaatattcactgaagttccagg
acagagtcaccattaccagggacgcatccgcgaccacagtctacatggagttgagcagcctgagat
ttgaagacacggctgtatattactgtgcgagagcatattgtaccactaccaattgtctcccgggggcct
actggggccagggaagcctggtcaccgtctcctca 

1/52 
(1.9%) 

IGHV4-39*01 IGHJ4*02 IGHD2-2*02 75 0 24 0 51 0 24 0 114 0 

gcctgtcccaggtgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgtccc
tcacctgcactgtctctggtggctccatcagcagtagtagttactactggggctggatccgccagcccc
cagggaaggggctggagtggattgggagtatctattatagtgggagcacctactacaacccgtccct
caagagtcgagtcaccatatccgtagacacgtccaagaaccagttctccctgaagctgagctctgtg
accgccgcagacacggctgtgtattactgtgcgagaaaccatcggctccattgtagtagtaccagctg
ctatatgtatcaccttgactactggggccagggaaccctggtcaccgtctcctc 

1/52 
(1.9%) 

IGHV3-7*01 IGHJ4*02 IGHD5-12*01 75 0 24 0 51 0 24 0 114 0 

ttaaggtgtccagtgtgaggtgcagctggtggagtctgggggaggctcggtccagcctggggggtcc
ctgagactctcctgtgcagcctctggattcagcttcaattcttattggatgacgtgggtccgccaggctcc
agggaagggactggagtgggtggccaacatgaagaaagatggaagtgagaagtactatgtggtc
gctgtgaagggccgattcaccatctccagagacaacaccaagaactctctctatctgcaaatgaaca
gcctgagcgccgacgacacggctgtttattactgtgcgagactccggaggggctgcgacgggtaca
ttgactcctggggccagggaaccccggtcaccgtctcctcgggga 

1/52 
(1.9%) 

IGHV4-4*02 IGHJ3*02 IGHD6-19*01 75 1 24 1 51 0 24 0 114 0 

cctgtcccaggtgcagctgcaggagtcgggcccaggactggtgaagccttcggggaccctgtccct
cacctgcgctgtctctggtggctccatcagcagtagtaactggtggagttgggtccgccagcccccag
ggaaggggctggagtggattggggaaatctatcatagtgggagcaccaactacaacccgtccctca
agagtcgagtcaccatatcagtagacaagtccaagaaccagttctccctgaagctgagctctgtgac
cgccgcggacacggccgtgtattactgtgcgagaagggggcatcagcagtggctggtacctgctttt
gatatctggggccaagggacaatggtcaccgtctctcaggagggc 

1/52 
(1.9%) 

IGHV4-34*01 IGHJ5*01 IGHD3-22*01 75 1 24 0 51 0 24 0 114 0 

gcccagatgggtcctgtcccaggtgcagctacagcagtggggcgcaggactgttgaagccttcgga
gaccctgtccctcacctgcgctgtctatggtgggtccttcagtggttactactggagctggatccgccag
cccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcaccaactacaacc
cgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgag
ctctgtgaccgccgcggacacggctgtgtattactgtgcgagtggatactatgatagtagtggttattac
gggaccgactactggggccagggaaccctggtcaccgtctcctca 

1/52 
(1.9%) 

IGHV3-48*01 IGHJ3*02 IGHD6-6*01 75 2 24 0 51 1 24 8 114 0 

ttaaggtgtcccagtgtgaggtgcagttggtggagtctgggggaggcttggtaaagcctggggagtct
ctgagactctcctgtgtagcctctgggttcaccctcggtgtctataatttggcctgggtccgcctggcgcc
agggaggggtctggagtggctttcattcattggtcacaactctgatcacataaactacgcagactccgt
gaagggccgattcaccatctccagagacaatgccaaggactcactgtttctgcaaatgaatagcctg
aaggccgaggacacggccgtgtattactgtgttagagatctggccgcccgggcttttgacatctgggg
ccaagggacaacggtcaccgtctctcaggag 

1/52 
(1.9%) 

IGHV3-9*01 IGHJ4*02 IGHD3-9*01 75 1 24 3 51 0 21 0 114 6 

ttaaggtgtcccagtgtgaggtgcagctggtggagtctgggggaggcttggtacagcctggcaggtc
cctgagactctcctgtgcagcctctggattcacctttgatgattatgccatgcactgggtccggcaagct
ccagggaagggcctggagtgggtctcaggtattagttggaatagtggtagcataggctatgcggact
ctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaaca
gtctgagagctgaggacacggccttgtattactgtgcaaaagctggtgttttgactggttattcctttgact
actggggccagggaaccctggtcaccgtctcctcaggaggc 

1/52 
(1.9%) 

IGHV3-15*01 IGHJ5*02  75 0 27 0 51 0 24 0 114 0 

taaggtgtcccaggtgaggtgcagctggtggagtctgggggaggcttggtaaagcctggggggtcc
cttagactctcctgtgcagcctctggattcactttcagtaacgcctggatgagctgggtccgccaggctc
cagggaaggggctggagtgggttggccgtattaaaagcaaaactgatggtgggacaacagactac
gctgcacccgtgaaaggcagattcaccatctcaagagatgattcaaaaaacacgctgtatctgcaa
atgaacagcctgaaaaccgaggacacagccgtgtattactgtaccacagacgggccatggggcc
agggaaccctggtcaccgtctcctcagggagggc 



1/52 
(1.9%) 

IGHV3-23*01 IGHJ3*02 IGHD3-10*01 75 2 24 0 51 0 24 0 114 0 

cttaaggtgtcccagtgtgaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtc
cctgagactctcctgtgcagcctctggattcacctttagcagctatgccatgagctgggtccgccaggct
ccagggaaggggctggagtgggtctcagctattagtggtagtggtggtagcacatactacgcagact
ccgtgaagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaaca
gcctgagagccgaggacacggccgtatattactgtgcgaaagatccagtatattactatggttcaggg
agttattataaggacgatgcttttgatatctggggccaagggacaatggtcaccgtctct 

1/52 
(1.9%) 

IGHV1-46*01 IGHJ5*02 IGHD1-7*01 75 1 24 0 51 2 21 4 114 0 

cccaggtgcagctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtttcctg
caaggcatctggatacaccttcaccagctactatatgcactgggtgcgacaggcccctggacaagg
gcttgagtggatgggaataatcaaccctagtggtggtagcacaagctacgcacagaagttccaggg
cagagtcaccatgaccagggacacgtccacgagcacagtctacatggagctgagcagcctgagat
ctgaggacacggccgtgtattactgtgcgagaccacagggggtaactggaactatctcctggttcga
cccctggggccagggaaccctggtcaccgtctcctcaggg 

1/52 
(1.9%) 

IGHV3-11*01 IGHJ6*02 IGHD4-17*01 75 5 27 5 51 0 21 0 114 8 

tgtcccagtgtgaggtgcagctggtggagtctgggggaggcttggtcaagcctggagggtccctgag
actctcctgtgcagcctctggattcaccttcagtgattactacatgagctggatccgccaggctccagg
gaaggggctggagtgggtttcatacattagtagtagtggtagtaccatatactacgcagactctgtgaa
gggccgattcaccatctccagggacaacgccaagaactcactgtatctgcaaatgaacagcctgag
agccgaggacacggccgtgtattactgtgcgagaggggactacggtgactcagtgggtatggacgt
ctggggccaagggaccacggtcaccgtctcctcag 

1/52 
(1.9%) 

IGHV3-30*03 IGHJ4*02 IGHD3-22*01 75 0 24 0 51 0 24 0 114 0 

ttaaggtgtcccagtgtgaggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtc
cctgagactctcctgtgcagcctctggattcaccttcagtagctatggcatgcactgggtccgccaggct
ccaggcaaggggctggagtgggtggcagttatatcatatgatggaagtaataaatactatgcagact
ccgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaaca
gcctgagagctgaggacacggctgtgtattactgtgcgaaagttccttccacgacctcgtattactatg
atagtagtggttattccaacgcgggctactggggccagggaaccctggtcaccgtctcctcaggag 

1/52 
(1.9%) 

IGHV3-11*01 IGHJ4*02 IGHD3-10*02 75 1 24 1 51 0 24 0 114 0 

ttaaggtgtcccagtgtgaggtgcagctggtggagtctgggggaggcttggtcaagcctggagggtc
cctgagactctcctgtgcagcctctggattcaccttcagtgattattatatgagctggatccgccaggctc
cagggaaggggctggagtggatttcatacatgagccaaagtggtagtgccgtgtactacgcagact
ctgtgaagggccgattcaccagctccagggacaacgccaagaactcgctgtctctgcaaatgaaca
gcctgagagccgaggacacggccatttactactgtgcgaggtcgcatagggaaggagattgttctgg
catttcttgttattccgtctactggggccagggagccctggtcaccgtctcctcagga 

1/52 
(1.9%) 

IGHV4-4*02 IGHJ5*02 IGHD4-23*01 75 2 24 0 51 0 24 0 114 0 

cccagatgggtcctgtcccaggtgcagctgcaggagtcgggcccaggactggtgaagccttcgggg
accctgtccctcacctgcgctgtctctggtggctccatcagcagtagtaactggtggagttgggtccgcc
agcccccagggaaggggctggagtggattggggaaatctatcatagtgggagcaccaactacaac
ccgtccctcaagagtcgagtcaccatatcagtagacaagtccaagaaccagttctccctgaagctga
gctctgtgaccgccgcggacacggccgtgtattactgtgcgagagatacagcggtggtaactccag
ggtggttcgacccctggggccagggaaccctggtcaccgtctcctcaggagggc 

1/52 
(1.9%) 

IGHV3-23*01 IGHJ4*02 IGHD4-23*01 75 1 24 1 51 0 24 0 114 0 

ttaaggtgtccagtgtgaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtccc
tgagactctcctgtgcagcctctggattcacctttagcagctatgccatgagctgggtccgccaggctcc
agggaaggggctggagtgggtctcagctattagtggtagtggtggtagcacatactacgcagactcc
gtgaagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacagc
ctgagagccgaggacacggccgtatattactgtgcgagccacgggcacggtggtaactctttcaag
cctcacgcctggttagctccttactttgactactggggccagggaaccctggtcaccgtctcctcagga
g 

1/52 
(1.9%) 

IGHV3-9*01 IGHJ4*02 IGHD6-6*01 75 1 24 0 51 0 24 0 114 0 

taaggtgtccagtgtgaggtgcagctggtggagtctgggggaggcttggtacagcctggcaggtccc
tgagactctcctgtgcagcctctggattcacctttgatgattatgccatgcactgggtccggcaagctcc
agggaagggcctggagtgggtctcaggtattagttggaatagtggtagcataggctatgcggactctg
tgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaacagtct
gagagctgaggacacggccttgtattactgtgcaaaagcccctcactcaggcccaggtagcagctc
gtcgggggttgactactggggccagggaaccctggtcaccgtctcctcagga 

1/52 
(1.9%) 

IGHV1-18*01 IGHJ4*02 IGHD6-13*01 75 0 24 0 51 3 24 4 114 0 

tacaggtgcccatcccaggtgcagctggtgcagtctggagctgaggtgaagaagcctggggcctca
gtgaaggtctcctgcaaggcttctggttacacctttaccagctatggtatcagctgggtgcgacaggcc
cctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaacacaaactatgcacag
aagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctga
ggagcctgagatctgacgacacggccgtgtattactgtgcgagagtaatagcagcagctggtatccg
ccttcttgactactggggccagggaaccctggtcaccgtctcctcaggga 

1/52 
(1.9%) 

IGHV4-4*02 IGHJ3*02 IGHD3-16*02 75 7 24 5 51 0 24 0 114 8 

cctgtcccaggtgcagctgcaggagtcgggcccaggactagtgaagccttcggagaccctgtccct
cacatgcgttgtgtctggtggctccatcatgagtagcgagtggtggatttgggtccgccagtccccagg
gaaggggctggagtggattggggaaatttatcatgatgggaccaccaactaccacccgtcactcaa
gagtcgagtcaccatatcagtagacaagtcgaggaaccagttctccctgaacgtgaggtctgtgacc
gccgcggacacggccgtgtattattgtgcgagagaattccctttacggccagtgggcggggcatcgg
cagatccctttgatatctggggcccagggacaatggtcaccgtctctcagg 

1/52 
(1.9%) 

IGHV4-34*01 IGHJ6*02 IGHD6-13*01 75 0 24 0 51 0 21 0 114 0 

cccagatggggtcctgtcccaggtgcagctacagcagtggggcgcaggactgttgaagccttcgga
gaccctgtccctcacctgcgctgtctatggtgggtccttcagtggttactactggagctggatccgccag
cccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcaccaactacaacc
cgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgag
ctctgtgaccgccgcggacacggctgtgtattactgtgcgagagaggggggcagcagctggtactct
gacggtatggacgtctggggccaagggaccacggtcaccgtctcctcaggagg 



1/52 
(1.9%) 

IGHV3-23*01 IGHJ4*02 IGHD3-16*02 75 0 30 0 51 0 24 0 114 0 

ttaaggtgtcccagtgtgaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtcc
ctgagactctcctgtgcagcctctggattcacctttagcagctatgccatgagctgggtccgccaggctc
cagggaaggggctggagtgggtctcagctattagtggtagtggtggtagcacatactacgcagactc
cgtgaagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacag
cctgagagccgaggacacggccgtatattactgtgcgaaagatcaattgggggagttatcgtgctttg
actactggggccagggaaccctggtcaccgtctcctcagg 

1/52 
(1.9%) 

IGHV3-72*01 IGHJ4*02 IGHD3-22*01 75 0 24 0 51 0 24 0 114 0 

tgtgaggtgcagctggtggagtctgggggaggcttggtccagcctggagggtccctgagactctcctg
tgcagcctctggattcaccttcagtgaccactacatggactgggtccgccaggctccagggaagggg
ctggagtgggttggccgtactagaaacaaagctaacagttacaccacagaatacgccgcgtctgtg
aaaggcagattcaccatctcaagagatgattcaaagaactcactgtatctgcaaatgaacagcctga
aaaccgaggacacggccgtgtattactgtgctagaggaaagtagaatctgggatagtagtggttatttt
gatgactggggccagggaaccctggtcaccgtctcc 

1/52 
(1.9%) 

IGHV1-18*01 IGHJ6*03 IGHD3-10*01 75 1 24 0 51 0 24 0 114 0 

tacaggtgcccactcccaggtgcagctggtgcagtctggagctgaggtgaagaagcctggggcctc
agtgaaggtctcctgcaaggcttctggttacacctttaccagctacggtatcagctgggtgcgacagg
cccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaacacaaactatgcac
agaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagct
gaggagcctgagatctgacgacacggccgtgtattactgtgcgagagccggctattactatggttcgg
ggagttatgtctctctctactactactactacatggacgtctggggcaaagggaccacggtcaccgtct
cctcagggaggc 

1/52 
(1.9%) 

IGHV3-9*01 IGHJ6*02 IGHD6-13*01 75 5 24 1 51 0 21 0 114 0 

ttaaggtgtcccagtgtgaggtgcagctggtggagtctgggggaggcttggtacagcctggcaggtc
cctgagactctcctgtgcagcctctggattcacctttgatgattatgccatgcactgggtccggcaagct
ccagggaagggcctggagtgggtctcaggtattagttggaatagtggtagcataggctatgcggact
ctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaaca
gtttgagagccgaggacacggccttgtattactgtgcaaaagatataggtatagcagcagcgactac
gggatactactaatacggtatggacgtctggggccaagggaccacggtcaccgtctc 

1/52 
(1.9%) 

IGHV4-61*02 IGHJ4*03 IGHD5-24*01 75 2 30 0 51 0 24 0 114 0 

cccagatgtggtcctgtcccaggtgcagctgcaggagtcgggcccaggactggtgaagccttcaca
gaccctgtccctcacctgcactgtctctggtggctccatcagcagtggtagttactactggagctggatc
cggcagcccgccgggaagggactggagtggattgggcgtatctataccagtgggagcaccaacta
caacccctccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaag
ctgagctctgtgaccgccgcagacacggccgtgtattactgtgctttatcggggagatggcaacagg
ggtactactacatggacgtctggggcaaaggaccacggtcaccgtctcctcagg 

1/52 
(1.9%) 

IGHV3-30*03 IGHJ4*02 IGHD6-19*01 75 0 24 0 51 0 21 0 114 0 

gttaaggtgtccagtgtgaggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtc
cctgagactctcctgtgcagcctctggattcaccttcagtagttatggcatgcactgggtccgccaggct
ccaggcaaggggctggagtgggtggcagttatatcatatgatggaagtaataaatactatgcagact
ccgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaaca
gcctgagagctgaggacacggctgtgtattactgtgggtctataggtgacaactttgactactggggcc
agggaaccctggtcaccgtctcctcagg 

1/52 
(1.9%) 

IGHV3-9*01 IGHJ4*02 IGHD3-22*01 75 0 24 0 51 0 30 0 114 0 

ttaaggtgtcccagtgtgaggtgcagctggtggagtctgggggaggcttggtacagcctggcaggtc
cctgagactctcctgtgcagcctctggattcacctttgatgattatgccatgcactgggtccggcaagct
ccagggaagggcctggagtgggtctcaggtattagttggaatagtggtagcataggctatgcggact
ctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaaca
gtctgagagctgaggacacggccttgtattactgtgcaaaagggtcgcttgtggggacggatagtagt
ggttattactacgtagccgcaccgcccacgtcctactttgactactggggccagggaaccctggtcac
cgtctcc 

1/52 
(1.9%) 

IGHV3-30*03 IGHJ4*03 IGHD3-22*01 75 0 24 0 51 3 24 6 114 0 

ttaaggtgtccagtgtgaggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtcc
ctgagactctcctgtgcagcctctggattcaccttcagtagctatggcatgcactgggtccgccaggctc
caggcaaggggctggagtgggtggcagttatatcatatgatggaagtaataaatactatgcagactc
cgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacag
cctgagagctgaggacacggctgtgtattactgtgcgaaaggagggccccttgatagtagtggttatt
accggcagtacggtatggacgtctggggccaaggaccacggtcaccgtctcctcaggag 

1/52 
(1.9%) 

IGHV3-7*01 IGHJ5*01 IGHD5-12*01 75 4 24 8 51 0 21 0 114 9 

taaggtgtccagtgtgaggtgcagttgatgggatctgggggaggattggcccagcctggggggtccc
tgagactctcctgtgtagcctctggattcagcttcagtaatttttggatgacctgggtccgccaggttcca
gggaaggggctggaatgggtggccaacatcaagcacgatggaagtgagcagtattatgtggactct
gtgaagggccgattcaccatctccagagacaacaccaagaactcactatatctgcaaatgagcagc
ctgagcgccgacgacacggctatttattactgtgcgagactccggaggggctgcgacggttgggttg
atttctggggccagggaaccctggtcacctctcctcaggaggc 

1/52 
(1.9%) 

IGHV3-21*01 IGHJ6*02 IGHD2-8*02 75 0 24 0 51 0 24 0 114 0 

taaggtgtccagtgtgaggtgcagctggtggagtctgggggaggcctggtcaagcctggggggtcc
ctgagactctcctgtgcagcctctggattcaccttcagtagctatagcatgaactgggtccgccaggct
ccagggaaggggctggagtgggtctcatccattagtagtagtagtagttacatatactacgcagactc
agtgaagggccgattcaccatctccagagacaacgccaagaactcactgtatctgcaaatgaaca
gcctgagagccgaggacacggctgtgtattactgtgcgagtccctattgtactggtggtgtatgtcttga
ctactactactacggtatggacgtctggggccaagggaccacggtcaccgtctcctcagga 

1/52 
(1.9%) 

IGHV3-23*01 IGHJ4*02 IGHD1-26*01 75 2 24 0 51 0 21 0 114 0 

ttaaggtgtccagtgtgaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtccc
tgagactctcctgtgcagcctctggattcacctttagcagctatgccatgagctgggtccgccaggctcc
agggaaggggctggagtgggtctcagctattagtggtagtggtggtagcacatactacgcagactcc
gtgaagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacagc
ctgagagccgaggacacggccgtatattactgtgcgaaagtcacaacccccggtagtgggagcta
caatggggactactttgactactggggccagggaaccctggtcaccgtctcctc 



 
 

1/52 
(1.9%) 

IGHV3-30*03 IGHJ3*02 IGHD3-22*01 75 0 30 0 51 0 21 0 114 0 

ttaaggtgtccagtgtgaggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtcc
ctgagactctcctgtgcagcctctggattcaccttcagtagctatggcatgcactgggtccgccaggctc
caggcaaggggctggagtgggtggcagttatatcatatgatggaagtaataaatactatgcagactc
cgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacag
cctgagagctgaggacacggctgtgtattactgtgcgaaagctacgtattactatgatagtagtgctgg
ggcttttgatatctggggccaagggacaatggtcaccgtctctcaggaggc 




