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Figure S1. ELISpot test for all patients. lc—first vaccine course, 2c—second vaccine course
(indicated only for patients who have had two courses of vaccination). For some patients, material
was available at additional points (on the day of the 3rd or 4th vaccine), these points are also
presented in the graph. A significant difference (p <0.05) in the number of spots between time points
is indicated by the asterisk (Student’s t-test).



S3 of S7

ELISA patients 3-10
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(indicated only for patients who have had two courses of vaccination). Positive control—mouse

samples tested against PVXCP protein. lc—first vaccine course, 2c—second vaccine course
immune serum, negative control —medium.

Figure S2. ELISA test for all patients and controls. Id —antigen is the patient’s idiotype protein, other
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Table S1. Sequences of variable regions (idiotypes) of patients’ Ig genes included in the study, and

the degree of germline homology.

Patient Idiotype

Sequence

VH/VL
Germline

1F

IgM,D

ATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTG
AGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCTATGCTATCAGCTGGGTGCG
ACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATCTTTGGTACAGCAAACTACGCACAGAAGTTCCAGGGC
AGAGTCACGATTACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATT
ACTGTGCGAGAGTCCAATCGGCGATTTTTGGAGTGGTTATTCTTGGGCCTTACTACTACTACATGGACGTCTGGGGCAAAGGGAC
CACGGTCACCGTCTCCTCA

100%

1F

IgK

GACATCCAGATGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGGAGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTA
TTAGCAGCTGGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGG
GGTCCCATCAAGGTTCAGCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATTTTGCAACT
TACTATTGTCAACAGGCTAACAGTTCCCGTGACCCTGGGACCAAAGTGGATATCAAAC

100%

2K

IgD

ATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAG
GACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCACTGTCTCTGGTGGCTCCGTCAGCAGTGGTAGTTACTACTGGAGCTG
GATCCGGCAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCTATTACAGTGGGACCACCAACTACAACCCCTCCCTCAAG
AGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAGCTCTGTGACCGCTGCGGACACGGCCGTGT
ATTACTGTGCGAGACCGTCCTACCCGAACGACGAGGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAG

99.6%

2K

IgK

TCCTATGTGCTGACTCAGCCACCCTCAGTGTCAGTGGCCCCAGGAAAGACGGCCAGGATTACCTGTGGGGGAAACAACATTGGAA
GTAAAAGTGTGCACTGGTACCAGCAGAAGCCAGGCCAGGCCCCTGTGCTGGTCATCTATTATGATAGCGACCGGCCCTCAGGGAT
CCCTGAGCGATTCTCTGGCTCCAACTCTGGGAACACGGCCACCCTGACCATCAGCAGGGTCGAAGCCGGGGATGAGGCCGACTAT
TACTGTCAGGTGTGGGATAGTAGTAGTGATCTTCCTTGGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTA

100%

3R

IgM,D

ATGAAACATCTGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCCCAG
GACTGGTGGAGCCTTCGGAGACCCTGTCCCTCACTTGCACTGTTTCTGGTGGCTCCATGAGTGGATACTACTGGAGCTGGATGCG
GCAGTCCCCAGGGAAGGGACTGGAGTGGATTGGATATATCTATTACAGTGGGACCACCGACTACAACCCCTCCCTCAAGAGTCGA
GTCACCATATCAGTGGACACGTCCAAGAATCAGTTCTCCCTGAAGTTGAGCTCTGTGACCGCTGCGGACACGGCCGTCTATTACT
GTGCGAGAGACGCCCCTATGAAGTATAGTAGTTTGTCAGGGTACTACTATTACGGCATGGACGTCTGGGGCCAAGGGACCGCGGT
CACCGTCTCCTCAG

94.74%

3R

IgK

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGGCAAGTCAGAGCA
TTAGCAGTTATTTAAATTGGTATCAGCAAATACGAGGGAAAGCCCCTAAGCTCCTGACTTATGCTGCTACCACTTTGCAAAGTGG
GGTCCCATCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTACAACCCGAAGACCTTGCAACT
TACTATTGTCAACAGACTTACAGTACCCCGTGGACGTTCGGCCAAGGGACCAGGGTGGAAATCAAAC

94.62%

4D

IgM,D

ATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTAAAATAAAAGGTGTCCAGTGTGAGGTGCAGCTGTTGGAGTCTGGGGGAG
GCTTGGTACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGACCTGGGTCCG
CCAGGCCCCAGGGAAGGGGCTGGAGTGGGTCTCAGCTATAAGTGGTAGTGGTGGTAGCACATACTACGCAGACTCCGTGAGGGGC
CGGTTCACCATCTCCAGAGACAATTCCAAAAACACGCTTTATCTGCAAATGACCAGCCTGAGAGCCGAGGACACGGCCGTATATT
ACTGTGCGAAGATCCCGACGGTGACTAACTACTACTTGGACTCCTGGGGCCAGGGGACCCTGGTCACCGTCTCCTCAG

97.57%

4D

IgK

GACATCCAGATGACCCAGTCTCCTTCCACCCTGTCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGGCCAGTCAGAGTA
TTAGTAGCTGGTTGGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTGAGCTCCTGATTTATAGGGCGTCTACTTTACAAAGTGG
GGTCCCATCACGTTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACCATCAGCTGCCTGCAGCCTGATGATTTTGCAACT
TATTACTGCCAACAGTATAATAGTTATTTACTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAAC

97.13%

55

IgG

ATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTGCTATTTTAAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGGGGAG
GCTTGGTCCAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCTCCTTTGGTGGCTATTGGATGACCTGGGTCCG
CCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAACATAAACCAAGATGGAAGTGACAAATACTATCTGGACTCTGTGGAGGGC
CGATTCACCATCTCCAGAGACAGCGCCAAGAACTCCCTGTATCTGCAAATGAACAGCCTCAGAGCCGAGGACACGGCCATATATT
ACTGTGCGAGAGCGCAAGATTTTGAGACTATAGCAGCAGCTGTCTGGGGCCAGGGGACCCAGGTCACCGTCTCCGCAC

95.49%

5S

IgL

CAGCCGCCCTCGGTGTCAGTGTCCCCAGGACAAACGGCCAGGATCACCTGCTCTGGAGATGCATTGCCAAAAAAATTTGCTTATT
GGTACCAGCAGAGGTCAGGCCAGGCCCCTGTGCTGGTCATCTATGAGGACAGTAAGCGACCCTCCGGGATCCCTGAGAGATTCTC
TGGCTCCAGCTCAGGGACAATGGCCACCTTGACTATCAGTGGGGCCCACGTGGAGGATGAAGCTGACTACTATTGTTACTCAACA
GACAGCAGTGGTAATCATTGGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTA

97.35%

6L

IgM,D

ATGGACTGGACCTGGAGGATCCTCTGCTTGCTGGCTGTAGCTCCAGGTGCTCACTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTG
AGGTGAAGAAGCCTGGGGCCTCAGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTATATGCACTGGGTGCG
ACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAATAATCAACCCTAGTGGTGGTAGCACAAGCTACGCACAGAAGTTCCAGGGC
AGAGTCACCATGACCAGGGACACGTCCACGAGCACAGTCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATT
ACTGTGCGAGAGAGTATCCCTTAGTAGTACCAGCTGCTATATACTACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCAC
GGTCACCGTCTCCTCAG

100%

6L

IgK

TCATCACCACGATATTGTGATGACCCAGACTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGCAGGTCT
AGTCAGAGCCTCCTGCATAGTAATGGATACAACTATTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGATCT
ATTTGGGTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACAGATTTTACACTGAAAATCAGCAG
AGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATGCAAGCTCTACAAACTCCTCCATTCACTTTCGGCCCTGGGACCAAAGTG
GATATCAAA

99.33%

7T

IgM

ATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTCCAGCTGGTGCAATCTGGGGCTG
AGTTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAGTCTTCTGGAGACACTTTCAACAAGTATGCTTTAAGTTGGCTGCG
ACAGGCCCCTGGACAAGGGCCTGAGTGGATGGGAAGCATCATCCCTCTCCTTGGTACTGCAAATTACGCACAGAAATTCCAGGGC
AGGGTCACGATTACCGCGGACAAATCCACGAGTACAACCTATTTGGAATTGAAGAGCCTGCGATTTGAAGACACGGCCGTATATT
ACTGTGCGAGAGGGTGGTCAGGGACTGGGACGGCCTCCGGATTCAACTACTGGGGCCAGGGAACCCTGGTCAGCGTCTCCTCA

89.24%

7T

IgK

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGGGCCACTCTCTCCTGCAGGGCCAGTCAGAGTG
TTAGTGCCAACTCTTTAGCCTGGTACCAGCAAAAACCTGGCCGGCCTCCCAGGCTCCTCATCTATGGTGCATTCAGCAGGGCCAC
TGGCATCCCAGACAGGTTCAGTGCCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGTA
GTGTATTACTGTCAGCACTATGGTAGTTCACCTCGGACGTTCGGCCAAGGGACCAAGGTGGAAATCARAC

94.33%
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8S

IgM

ATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTAAAATAAAAGGTGTCCAGTGTGAGGTGCAGATGTTGGAGTCTGGGGGAG
GCTTGATACAGCCGGGGGGGTCCCTGAGACTCTCCTGTGAAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGAGTTGGGTCCG
CCAGGCTCCAGGGCAGGGGCTGGAGTGGGTCTCCGGTATCAGCAGTAGTGGTGGGACCACATACTACACAGACTCCGTGAAGGGC
CGGTTCACCATCTCCAGAGACAATACCAAGAACACTTTATATCTGGAAATGAAGAGGCTGAGAGTCGAGGACACGGCCTTATATT
ACTGTTCGAAAGATCAGGCGCAACAACTCTTACTAGTTTCCCTTAGTTACTGGTATTTCGATCTCTGGGGCCGCGGCACCCTGGT
CACTGTGTCCTCAG

92.01%

85

IgK

GCCATCCGGATGACCCAGTCTCCATCCTCATTCTCTGCGTCTTCAGGAGACAGAGTCAACATCACTTGTCGGGCGAGTCAGGGTA
TTAGCAGTTACTTGGCCTGGTATCAGCAAAAATTAGGGGAGGCCCCTAAACTCCTGATCTATTCTGCATCCACTTTGCAAAGTGG
GGTCCCATCAAGGTTCAGCGGCAGTGGCTCTGGGACAGATTTCACTCTCACCATCAGCTGCCTGCAGTCTGAAGACTTTGCAACT
TATTACTGTCAACAGTATTATAGTTACCCACTCACTTTCGGCGGAGGGACCAACATTGACATCAAAC

95.34%

M

IgM

ATGGACTGGACCTGGAGGTTCCTCTTTGTGGTGGCAGCAGCTACAGGTGTCCAGTCCCAGGTGCAGCTGGTGCAGTCTGGGGCTG
AGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCTATGCTATCAGCTGGGTGCG
ACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATCTTTGGTACAGCAAACTACGCACAGAAGTTCCAGGGC
AGAGTCACGATTACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATT
ACTGTGCGAGCGTCGAGGTACCTGGAACTACGTTCACGCTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAG

100%

IM

IgL

CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCACCATCTCTTGTTCTGGAAGCAGCTCCAACA
TCGGAAGTAATTATGTATACTGGTACCAGCAGCTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGGAATAATCAGCGGCCCTC
AGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGGCCATCAGTGGGCTCCGGTCCGAGGATGAGGCT
GATTATTACTGTGCAGCATGGGATGACAGCCTGAGTGGTCGGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTAG

98.92%

10S

IgM,D

ATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTACAGCAGTGGGGCGCAG
GACTGTTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGCGGTTACTACTGGAGCTGGATCCG
CCAGTCCCCAGGGAAGGGGCTGGAGTGGATTGGGGAAATCAATGATAGTGGAAGCACCAACTACAACCCGTCCCTCAAGAGTCGA
GTCACCATATCAGTAGACACGTCCAAGAATCAGTTCTCCCTGAAACTGAGGTCTGTGACCGCCGCGGACACGGCTGTGTATTACT
GTGCGAGACCGTTCGACTATGACAGCCCGTTTGTGGAATGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAG

97.98%

10S

IgK

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGGCAAGTCAGGGCA
TTAGAAATGATTTAGGCTGGTTTCAGCAAAAACCAGGGAAAGCCCCTAAGCGCCTCATCTATGCTGCATCCACTTTGCAAACTGG
GGCCCCATCGAGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTTACAATCACCAGCCTTCAGCCTGAAGATTTTGCAACT
TATTACTGTCTACAATATAATCATTACCCTCGGACGTTCGGCCAAGGGACCAAGGTGGAGATCAAAC

94.98%

11K

IgD,M

ATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTGCAGGAGTCGGGCGCAG
GACTGTTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGGTTACTACTGGAGCTGGATCCG
CCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGGGAAATCAATCATAGTGGAAGCACCAACTACAACCCGTCCCTCAAGAGTCGA
GTCACCATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAGCTCTGTGACCGCCGCGGACACGGCTGTGTATTACT
GTGCGAGAGGAGGCTATGATAGTAGTGGTTATCCAAATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAG

98.95%

11K

IgL

CAGGCTGTGCTGACTCAGCCGTCTTCCCTCTCTGCATCTCCTGGAGCATCAGCCAGTCTCACCTGCACCTTACGCAGTGGCATCA
ATGTTGGTACCTACAGGATATACTGGTACCAGCAGAAGCCAGGGAGTCCTCCCCAGTATCTCCTGAGGTACAAATCAGACTCAGA
TAAGCAGCAGGGCTCTGGAGTCCCCAGCCGCTTCTCTGGATCCAAAGATGCTTCGGCCAATGCAGGGATTTTACTCATCTCTGGG
CTCCAGTCTGAGGATGAGGCTGACTATTACTGTATGATTTGGCACAGCAGCGTTTGGGTATTCGGCGGAGGGACCAAGCTGACCG
TCCTAG

100%

120

IgM

ATGAAACACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTCCCAGGTGCTTCTACAGCAGTGGGGCGCAG
GTCTGTTGAAGCCTTCGGAGACCTTGTCCCTCACTTGCGCTGTCTATGGTGAGTCCTTCAGTACTTCCCACTGGAGCTGGATCCG
CCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGCGACATAAATCATAGTGGAATCACCAAGTACAACCCGTCCCTCAAGAGTCGA
GTCACCATATCAATTGACACGTCCAAGAAGCAGTTTTCCCTGAAGCTGAGCTCCGTGACCGCCGCGGACACGGCTCTTTATTATT
GTGCGGGAAAGGGAAACATCTATGGCCCCCTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAG

91.93%

120

IgK

GAAATTGTGTTGACACAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGGCACCCTCTCCTGCAGGGCCAGTCAGAGTG
TTAACAGCACCTACTTAGCCTGGTACCAGCAAAAACCTGGCCAGGCTCCCAGGCTCCTCATCTCTGGTGCATCCACCAGGGCCAC
TGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAGGCTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCA
GTGTATTACTGTCAGCAGTGTGGTAATTCACCGTGCACTTTTGGCCAGGGGACCAAGCTGGACATCAAAC

96.1%

13S

IegG

ATGGACACACTTTGCTCCACGCTCCTGCTGCTGACCATCCCTTCATGGGTCTTGTCCCAGATTACCTTGAAGGAGTCTGGTCCTA
CGCTGGTGAAACCCACACAGACCCTCACACTGACCTGCACCTTGTCTGGGTTCTCGCTCACCACTCATGGAGTGGGTGTGGGCTG
GATCCGTCACCCCCCCGGAAAGGCCCTGGAATGGCTTGCGCTCATCTATTGGGATAATGATAAGCGCTACAGCCCCTCTCTGAAA
AAAAGACTCGCCATCGCCACAGACACGTCCAAAAAACAGGTGGTCCTTCGAATGACCGACATGGACCCTCTGGACACAGGCACAT
ATTATTGTGCCCACAGACACGTGGATCGGTACTTCGATGTCTGGGGCCGTGGCGCCCTAGTTTCTGTCTCCTCAG

89.96%

13S

IgK

GACATCGTGATGACCCAGTCTCCAGGCTCCCTGTCTTTGTCTCTGGGCGCGACGGCCACCATCACCTGCAAGGCCCAGTGGACTA
TCTTGTCCACCTCCAATAATAAGACTTACTTAGCCTGGTACCAAGCTAAACGAGGACGGCCTCCAAGATTACTCTTTTATTGGGC
GTCTAACCGACACTCCGGGGTCCCTGACCGATTCAGTGGCAGCGCTTCTGGAACGCATTTCGCTCTCACCATAAGGAACGTGCAG
GCTGAAGATGTGGCAGATTATTACTGTCAGCAACATAATAGTACTCCGTACACTTTTGGCCAGGGGACCAAGCTGGAGATCAAGC

82.49%

14K

IgM

ATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGACTACTTTAAAAGGTGTCCGGTGTGAGGTGCAGTTATTGGAGTCTGGGGGAG
GCTTGGTTCAGCCGGGGGGGTCCCTCAGACTCACCTGCGCAGCCTCTGGATTCACTTTTAATAATTATGCCATGAGTTGGGTCCG
CCAGTTTCCAGGGAAGGGGCTGGAGTGGGTCTCCACTATCAGTGGCACTGGTACTAGAACATTCTTCTCAGACTCCGTGACGGGC
CGCTTCACCATTTCTAGAGACAATGACAGGAACACGGTGTCTCTACAAATGAACTCCCTGAGAGTCGAGGACACGGCCGTCTATT
TCTGTGCGAAGAATTCGTCGCGGGACGTGGTATCTTCTGCTCTGGTCGGACAGAGCGGCGCTGAATATTTCCACCACTGGGGCCT
GGGCACTCTGGTCACTGTCTCCTCAG

85.76%

14K

IgK

GACATCGTGATGACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGGGCGAGAGGGCCACCATCAACTGCAAGTCCAGCCAGACTG
TTTTATACAACTCCAACAATAAAAACTACTTAGCTTGGTACCAGCAGAAACCAGGACAGCCTCCTAAGCTGCTCATTTACTGGGC
ATCTACCCGGGAATCCGGGGTCCCTGACCGTTTCAGTGGCAGCGGGTCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAG
GCTGAAGATGTGGCAGTTTATTACTGTCAGCAATATTATAATACTCCGTACACTTTTGGCCAGGGGACCAAGCTGGAGATCAAAC

97.87%

15B

IgM

ATGGAGTTTGGGCTGAGCTGGGTTTTCCTTGTTACTATTATAAAAGGTGTCCAGTGTCAGGTGCAGCTGGTGGAGTCTGGGGGAG
GCTTGGTCAAGCCTGGAGGGTCCCTGAGACTCTCTTGTGTAGCCTCTGGATTCACCTTCAGTGACTACCATATGAGTTGGATCCG
CCAGGCTCCAGAGGGGGGGCTGGAGTGGCTTTCAAACATTAGTAGGAGTGGTGACACCATCAACTACGCAGACTCTGTCAAGGGC
CGATTTATCATCTCCAGGGACAACGCCAGGAATTCATTGTTTCTGCAAATGAACAGCCTGAGAGGCGAAGACACGGCCGTCTATT
ACTGTGCGAGGGGCGTTGGTGCGGTGGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAG

90.97%
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15B

IgK

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTGGGAGACAGAGTCACCATCACTTGCCGGGCAAGTCACGACA
TTAGAAATGATTTAGGCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCGCCTAATCTACGCTGCATCTAGTTTGCAAAGTGG
GGTCCCATCAAGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCTGAAGATTTTGCAACT
TATTTCTGTCTACAGCATGATAGTTATCCTCGCACTTTCGGCCAAGGGACACGACTGGACATTAACC

96.58%

16B

IgM

CAGGTGCAGCCACAACAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCC
TCAGTGGCTTCTTGTGGAGCTGGGTCCGCCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGAGAAATCAATTATAGTGGAAGTAC
CAACTACAATCCGTCCCTCAAGAGTCGAGTCACCATATCAGCAGACATGTCCAAGAACCAGTTCTCCCTGAAGTTGAACTCTGTG
ACCGCCGCGGACACGGCTGTTTACTACTGTGCGCCCGGCGGTTGGGGGGGTCTTGACTCCTGGGGCCAGGGAACCCTGGTCACCG
TCTCCTCAG

94.04%

16B

IgK

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTG
TTACTAACAGCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGCAGGGCCAC
TGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCA
GTGTATTACTGTCAGCAATATGGTAGCCCACCTCGGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAAC

98.58%

17K

IeM

GTGCAGCTGGTGCAGTCTGGACCAGAGGTGAAAAAGCCCGGGGAGTCTCTGAAGATCTCCTGTAAGGGTTCTGGATACAGCTTTA
CCACCTACTGGATCGGCTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGATGGGGATCATCTATCCTGGTGACTCTGATAC
CAGATACAGCCCGTCCTTCCAAGGCCAGGTCACCATCTCAGCCGACAAGTCCATCAGTACCGCCTACCTGCAGTGGAGCAGCCTG
AAGGCCTCGGACAGCGCCATGTATTACTGTGCGAGACAGTCTGGGGGTCTTGACTACTGGGGCCAAGGGACCCTGGTCACCGTCT
CCTCAG

98.60%

17K

IgK

GAGGTGCAGCTGGTGCAGTCTGGACCAGAGGTGAAAAAGCCCGGGGAGTCTCTGAAGATCTCCTGTAAGGGTTCTGGATACAGCT
TTACCACCTACTGGATCGGCTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGGATGGGGATCATCTATCCTGGTGACTCTGA
TACCAGATACAGCCCGTCCTTCCAAGGCCAGGTCACCATCTCAGCCGACAAGTCCATCAGTACCGCCTACCTGCAGTGGAGCAGC
CTGAAGGCCTCGGACAGCGCCATGTATTACTGTGCGAGACAGTCTGGGGGTCTTGACTACTGGGGCCAGGGAACCCTGGTCACCG
TCTCCTCA

98.61%

18B

IgM

GAGCTGGTTTCCTTGTGTTTTGTAGCAGGTGTCCAGTGTGAGGTGTATTTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGT
CGTCCCTGAGACTCTCATGTGCAGCCTCTGGATTCATCTTTAATGACTTTTGGATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGG
ACTGGAGTGGGTGGCCAATATAAATCAAGATGGACTTGAAAAGCATTATCTGGACTCTGTGAAGGGTCGATTCATCATATCCAGG
GACAACACCAAGAGTTGTCTCTTTCTTCAAATGAACAACTTGAGAGTCGAGGACACGGCTAAATATTATTGCAGTGCCGGGGACT
TCTTTGACTTCTGGGGCAAGGGAATCCTGGTCAGCGTCTCGTCAG

85.42%

18B

IgL

CAGTCTGTCGTGACGCAGCCGCCCTCAGTGTCTGGGACCCCCGGACAGACGGTCAGCATCTCTTGCTCTGGAAGCACTTCCAACA
TCGCAACTAATACCGTAAACTGGTACAGGCAAGTCCCAGGGACGGCCCCCAAACTCCTCATCTACACTAATGATCAGCGGCCCTC
AGGAGTCACTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGGATCCCTGGACATCAGTGGACTCCAGTCTGACGATGAGGCT
GATTATTTTTGTGCAGCGTGGGATAGTGACCTGAGTGGATGGCTTTTCGGCGGAGGGACCAGGCTGACCGTCCTAG

87.02%

19V

IgG

ATGGAGTTTGGGCTGAGCTGGCTTTTTCTTGTGGCTAAAATAAAAGGTGTCCAGTGTGAGGTGCAGCTGTTGGAGTCTGGGGGAG
GCTTGGTACAGCCTGGGGGGTCCCTGAGACTCTCATGTGGAGGCTCTGGATTCACCTTTAGTATGTTCGCCATGACCTGGGTCCG
CCAGGCCCCGGGGAAGGGACTGGAGTGGGTCTCGACTATTTCTCGTGATGGAGCGTCCACATCATACGCAGACTCCGTGAAGGGC
CGGTTCACCATCTCCAGAGACAACGCCAAGAACACCTTATGTCTGCAAATGAACAGCCTGAGAGTCGAAGACACGGCCGTCTATT
ATTGTACGAAGTCGCCGTATTCCACCAGTTGCTTGCGGTCCCCTCAATATTTCCACCGTTGGGGCCAGGGCACCCTGGTCAACGT
CTTCTCAG

87.50%

19V

IgL

TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGACCCCAGGAAAGACGGCCAAGATTCCCTGTGGGGGACATAAACTTGGAG
GTGAAAGTGTCCACTGGTACCAGCAGATGCCAGGCCAGGCCCCTGTGTTGGTCATCCATGATGACACTGAGCGGCCCTCAGGGAT
CCCAGACCGATTCTCTGGCTCCAAGTCTGGGAGCACGGCCACCCTGACCATCAGCACGGTCGAGGCCGGGGATGAGGCCGACTAT
TTTTGTCAGGTGTGGAATACTACTCGTGATCATGCGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTTG

89.61%

Variable gene segment (VH, Vk, VL) are green, joining (J) are blue, non-template or N(D)N —red.
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Table S2. Idiotype peptides for patients 7T and 120, used in study.

Peptide Sequence

7T_VH_39 VSCKSSGDTENKYAL
7T _VH_62 QGPEWMGSIIPLLGT
7T _VH_97 TTYLELKSLRFEDTA

7T _VH_117 RGWSGTGTASGFNYW
7T _Vk_186 ASQSVSANSLAWYQQ
7T _Vk_198 YQQKPGRPPRLLIY

7T _Vk_207 RLLIYGAFSRATGIP

7T _Vk_248 YYCQHYGSSPRTFGQ
120_VH_20 QVLLQQWGAGLLKPSETL
120_VH_42 AVYGESFSTSHWSW
120_VH_66 WIGDINHSGITKYNP
120_VH_85 RVTISIDTSKKQFSL
120_VH_113 YCAGKGNIYGPLDY
120_VH_120 IYGPLDYWGQGTLVT
120_Vk_46 RLLISGASTRATGI
120_Vk_86 VYYCQQCGNSPCTFGQ

Germline VH/Vk sequence is green, JH/Jk is blue, non-template —red.



