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Supplementary Figure 1. MRN deficiencies generated by CD19-Cre do not block

early B cell development. Flow cytometric analyses of bone marrow using the indicated

antibodies. Artemis deficiency was used as a control for early developmental block

resulting from defective V(D)J recombination. Three mice of each genotype were

analyzed. Numbers in the quadrants represent the averages +/- S.E.M. B220/IgM

positive populations reflect B cells having supported successful V(D)J recombination at

the heavy and light chain loci. B220/CD25 positive populations have supported heavy

chain, but not light chain, recombination.



s Unstimulated  aCD40+IL-4
- f h'oi 1

/s LLBIN

—N6ZLHHHEIN

- LLeIn

B220

AR SN TR
CEE EE EE N EE EE W EE EE EE- SN BN BN BN BN BN NN NN NN NN W BN NN BN NN EN Em S A

Q
=
\

Supplementary Figure 2. Requirement of MRN for switching to IgE. Representative
flow cytometric analysis of class switching from IgM to IgE in B cells cultured with IL-4
and anti-CD40 for four days. IgE positivity cannot be quantitated precisely due to IgE

antibody binding to Fc receptors.
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Supplementary Figure 3. Conversion of Mre11°"? to Mrel1l™ by CD21-Cre. (a)

Western blot analyses comparing Mrel1 protein levels in CD19-Cre and CD21-Cre

containing mice. Enriched splenic B cells stimulated with IL-4 and anti-CD40 were used.

More residual Mrel1 protein was reproducibly observed in CD21-Cre relative to CD19-

Cre Mrel1™™ B cell cultures. (b) PCR analyses confirming conversion of Mrel1™ to

Mrell by CD21-Cre in B lymphocytes. Primers used are depicted in figure 1a. (¢)

Flow cytometric analyses of class switching from IgM to IgG1 in mice harboring CD21-



Cre, which begins expression in mature [gM+ B cells. Numbers in upper right quadrants
represent the average percentage of IgG1+ cells from three to five mice of each genotype.
(d) Bar graph depicting direct comparisons of IgG1+ cell populations in (¢) (average +/-

S.D).



Figure S4 Mre11+/-

Blunt

1gG1

GTGTCTTTTGAGTACCGTTGTC | TGGGTCACTCACATTTAACTTT

GTGTCTTTTGAGTACCGTTGTC | GT | TCCAGGGCAGCCAGGACAGGTG
GGTGACCCAGGCAGAGCAGC | TCCAGGGCAGCCAGGACAGGTG

TGCTCTGTGTGAACTCCCTCTG | GCCCTGCTTATTGTTGAATGGG
TACTCTGTGTGAACTCCCTCTG | T | CAGGACAGGTGGAAGTGTGGTGA
GGCAGAGTAGCTACAGGGAGC | CAGGACAGGTGGAAGTGTGGTGA

ACAGCTGTACAGAATTGAGAAA | GAATAGAGACCTGCAGTTGAGG
ACAGCTGTACAGAATTGAGAAA | T | AAGTGTGGAGACCCAGGCAGAG
ACAGGTAAGCAGGGACAGGTGG | AAGTGTGGAGACCCAGGCAGAG

GAAGAAAAGATGTTTTTAGTTT | TTATAGAAAACACTACTACATT
GAAGAAAAGATGTTTTTAGTTT | AGGGCAGCCAGGACAGGTGGAA
GTGACCCAGGCAGAGCAGCTCC | AGGGCAGCCAGGACAGGTGGAA

CAGTAAGGAGGGACCCAGGCTA | AGAAGGCAATCCTGGGATTCTG
CAGTAAGGAGGGACCCAGCTTA | TATAGGGCAGCCAGGACAGGTG
GTGGTGACCCAGGCAGAGCAGC | TATAGGGCAGCCAGGACAGGTG

GGTAGGCCTGGACTTTGGGTCT | CCCACCCAGACCTGGGAATGTA

GGTAGGCCTGGACTTTGGGTCT | ATAG | GGGTGCCAGGACAGGTACAAG

AATATCCAGGCAGAACAGGTCCA | GGGTGCCAGGACAGGTACAAG

AAGAAAAGATGTTTTTAGTTTT | TATAGAAAACACTACTACATTC
AAGAAAAGATGTTTTTAGTTTT | GTGACCCAGGCAGAGCATCTAT
AGCCAGGACAGGTGGAAATGTG | GTGACCCAGGCAGAGCATCTAT

IgE
AACTGGAATGAACTTCATTAAT | CTAGGTTGAATAGAGCTAAACT
AACTGGAATGAACTTCATTAAT | GGCCCGGCTAAGCTAAGTAAGG
TGGACTGAATTGGCCTAAGATG | GGCCCGGCTAAGCTAAGTAAGG

CTGGACTTTGGGTCTCCCACCC | AGACCTGGGAATGTATGGTTGT
CTGGACTTTGGGTCTCCCACCC | GAGCTGGGCCAGGCTGGTATGA
CTGGTCCAAGTTGGGCTAAACA | GAGCTGGGCCAGGCTAGTATGA

AGGCAATCCTGGGATTCTGGAA | GAAAAGATGTTTTTAGTTTTTA
AGGCAATCCTGGGATTCTGGAA| T | TGGGTTAAACTAGGTTGCACTG
GTTAACCTGGGCTGGACCATAC | TGGGTTAAACTAGGTTGCACTG

ACAGCTGTACAGAATTGAGAAA | GAATAGAGACCTGCAGTTGAGG
ACAGCTGTACAGAATTGAGAAA | TC | GCGGGCGGGGCTAGGCTGGGC
AGGCAAGGCTGAGCTAGGCTGGG | CGGGGCGGGGCTAGGCTGGGC

GGCCAGCAGGTCGGCTGGACTA | ACTCTCCAGCCACAGTAATGAC
GGCCAGCAGGTCGGCTGGACTA | TTTTGTATATTCGGTTGAAATG
GGCAGGGCTGGACTGAGCTAGC | TTTTGTATATTCGGTTGAAATG

GATTCAGCCGAAACTGGAGAGG | TCCTCTTTTAACTTATTGAGTT

Microhomology

1gG1
TTGAGTACCGTTGTCTGGGTCACTCACATTTAACTTTCCTTG
TTGAGTACCGTTGTCTGGGTCAAGACAGGTGGAAGTGTGGGG

CACAGTAGCTATAGGGGAGCCAAGACAGGTGGAAGTGTGGGG

GCCAGAGGCAGCCACAGCTGTGGCTGCTGCTCTTAAAGCTTGTA
GCCAGAGGCAGCCACAACTGTGACTCAGGCAGAGCAGCTCC
AGCCAGGACAGGTGGAAGTGTGGTGACCCAGGCAGAGCAGCTCC

GCCAGACTCATAAAGCTTGCTGAGCAAAATTAAGGGAACAAGGT
GCCAGACTCATAAAGCTTGCTGCAGCCAGGACAGGTGGGAGTG
ACCCAGGCAGAGCAGCTTCAGGGCAGCCAGGACAGGTGGGAGTG

CTCTACTTCAGTTATACATGTGGGTTTGAATTTTGAATCTATTC
CTCTACTTCAGTTATACATGTGTGGGGATCCAGGTAAGGCT
AAGGGAGCCAGAACAGGTGGGAGTGTGGGGATCCAGGTAAGGCT

GCCGCTAAGCTAAACTAGGCTGGCTTAACCGAGATGAGCCAAAC
GCCGCTAAGCTAAACTAGGCTGACACAGGCAGAGCAGCTCAT
GCTAGGACAGGTGGAAGTGTGGTGACCCAGGCAGAGTAGCTCTT

GAATAGAGACCTGCAGTTGAGGCCAGCAGGTCGGCTGGACTAAC
GAATAGAGACCTGCAGTTGAGGAGAAATGGAAGAATGCAGA
GCAGAGTAGCTATAGGGCAGCCAGGAGAAATGGAAGAATGCAGA

GGTATGGATACGCAGAAGGAAGGCCACAGCTGTACAGAATTGAG
GGTATGGATACGCAGAAGGAAGCAGGTATAGGGAGCCAGGAC
GGAAGTGTGGTGACCCAGGCAGAGCAGCTATAGGGAGCCAGGAC

TGAGTACCGTTGTCTGGGTCACTCACATTTAACTTTCCTTGAAA
TGAGTACCGTTGTCTGGGTCACAGGTGGGAGTGTGGTGACCC
GAGCAGCTGCAGGGCAGCCAGGACAGGTGGGAGTGTGGTGACCC

GGTGAGTGTGAGAGGACAGGGGCTGGGGTATGGATACGCAGAAG
GGTGAGTGTGAGAAGACAGGGGTGACCCAGGCAGAGCATCTA
CAGCCAGGACAGGTGGAAGTGTGGTGACCCAGGCAGAGCATCTA

TTAGTTGAGGTACTGATGCTGTCTCTACTTCAGTTATACATGTG
TTAGTTGAGGTACTGATGGTGTTGCAGCTACAGGTAAGC
CAGGAGGAAGAATGGGGATCCAGGTGCTGCAGCTACAGGTAAGC

GGTAGGCCTGGACTTTGGGTCTCCCACCCAGACCTGGGAATGTA
GGTAGGCCTGGACTTTGGGTCTATAGGGGAGCCGGACAGGT
TGTGGTGACCCAGGCAGAGCAGCTATAGGGGAGCCAGGACAGGT

CAGAAGGAAGGCCACAGCTGTACAGAATTGAGAAAGAATAGAGA

CAGAAGGAAGGCCACAGCTGTAAGGGAGCCAGAACA
AAGTGTGGAGACCCAGGCAGAGCAGCTATAAGGGAGCCAGAACA

GTAAGCCAGAGGCAGCCACAGCTGTGGCTGCTGCTCTTAAAGCT
GTAAGCCAGAGGCAGCCACAGCAAGGACAGGGAAACTATAG
CCAGGCAGAGCAGTACCTTAGGAGCAAGGACAGGGAAGCTATAG

GATTCAGCCGAAACTGGAGAGG | CAAG | TTGACCTGGCATGAGCTTAACT
AGCAGGACTGGCCTGGCCTGGA | TTGACCTGGCATGAGCTTAACT
IgE
GAACTTCATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCT
GAACTTCATTAATCTAAGTTGATTTGAGTTGGCT
TGGCTGAGCTGAGTCAAGATGGTCTGAGTTGATTTGAGTTGGCT

CTAGGTTGAATAGAGCTAAACTCTACTGCCTACACTGGACTGTT
CTAGGTTGAATAGAGCTAAACTGAGCAGGACTGGCCTGGC
TAAGCTAAGTAAGGCTGCCCTGAACTGAGCAGGACTGGCCTGGC

GAATTTAAATTGGAAGCTAATTTAGAATCAGTAAGGAGGGACCC
GAATTTAAATTGGAAGCTAATTGAACTGGCCTGGTCTGGGCTG
GCTAGGCTGAGCTAGGCTGACCTGAACTGGCCTGGTCTGGGCTG

TGGGGTATGGATACGCAGAAGGAAGGCCACAGCTGTACAGAATT
TGGGGTATGGATACGCAGAAGGTTCAGCAGGCCTAAGCAGGC
TGAGCTGGGATGGGCTGAGATGGGTTCAGCAGGCCTAAGCAGGC

GTTTAATATAGAAGGAATTTAAATTGGAAGCTAATTTAGAATCA
ATTTAATATAGAAGGAATTTAAGCTACACTGAACTAGGCAAGG
TTGAGTTGGCTAAGCTAAGCTGAGCTACACTGAACTAGGCAAGG

GGATACGCAGAAGGAAGGCCACAGCTGTACAGAATTGAGAAAGA
GGATACGCAGAAGGAAGGCCACGGGGCGGGGCTAGGCTGGGCA
GGCAAGGCTGAGCTAGGCTGGGCGGGGCGGGGCTAGGCTGGGCA

ATTAAGGGAACAAGGTTGAGAGCCCTAGTAAGCGAGGCTCTAAA

ATTAAGGGAACAAGGTTGAGAGGCTGGGCGGGGCGGGGCTAGG
TTAGCTAGGCAAGGCTGAGCTAGGCTGGGCGGGGCGGGGCTAGG

Sequences of CSRjoins from Mrell+/— stimulated B cells
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Figure S5 Mre11 H129N/-

Blunt
1gG1
AGCTGTGGCTGCTGCTCTTAAA | GCTTGTAAACTGTTTCTGCTTA
AGCTGTGGCTGCTGCTCTTAAA | CCAGGACAGGTGGAAGTGTTGT
AGGCAGAGCAGCTCCAGGGCAG | CCAGGACAGGTGGAAGTGTTGT

AAGCTTGTAAACTGTTTCTGCT | TAAGAGGGACTGAGTCTTCAGT
AAGCTTGTAAACTGTTTTTGCT | AGCCAGGAGAGGTAGAATTGTG
CCAGGAAGAGTAGCTACAGGGG | AGCCAGGAGAGGTAGAATTGTG

GACCTGGGAATGTATGGTTGTG | GCTTCTGCCACCCATCCACCTG
GACCTGGGAATGTATGGTTGTG | AGGGGAGCCAGGACAGGTGGAA
GTGACCCAGGCAGAGCAGCTAT | AGGGGAGCCAGGACAGGTGGAA

TGAGTGCTTCTAAAATGCGCTA | AACTGAGGTGATTACTCTGAGG
TGAGTGCTTCTAAAATGCGCTA | GGAATCCAGTTGAGGTGGAAGA
GATACAGGCAGGGTAGCTATAG | GGAATCCAGTTGAGGTGGAAGA

GACTGTAATGAACTGGAATGAG | CTGGGCCGCTAAGCTAAACTAG
GACTGTAATGAACTGGAATGAG | TATAGGGAGCCAGGACAGGTGG
GTGGTGACCCTGGCAGAGCAGC | TATAGGGAGCCAGGACAGGTGG

TGGAATGAACTTCATTAATCTA | GGTTGAATAGAGCTAAACTCTA
TGGAATGAACTTCATTAATCTA | AGAGCATCTATAGGGGAACCAG
GTGGAAATGTGGTGACCCAGGC | AGAGCATCTATAGGGGAACCAG

AGGCACCGCAAATGGTAAGCCA | GAGGCAGCCACAGCTGTGGCTG
AGGCACCGCAAATGGTAAGCCA | TGACCCAGGCGGAGCATCTATA
GCCAGGACAGGTGGAAGTGTGG | TGACCCAGGCAGAGCATCTATA

IgE

GGACAGTGCTTAGATCCAAGGT | GAGTGTGAGAGGACAGGGGCTG

GGACAGTGCTTAGATCCAAGGT | AAATA | ACTGAACTAGGCAAGGCTGGGC
TGGCTAAGCTAAGCTGAGCTAC | ACTGAACTAGGCAAGGCTGGGC

TAACCAATAATCATAGAGCTCA | TGGTATTTTGAGGAAATCTTAG
TAACCAATAATCATAGATCTCA | CTG | ACTAGGCAAGGGCTGGCTGGAA
AAGCTAAGCTGAGCTACACTGA | ACTAGGCAAGGCTGGGCTGGAA

ACTCATAAAGCTTGCTGAGCAA | AATTAAGGGAACAAGGTTGAGA
ACTCATAAAGCTTGCTGAGCAA | TAAACTGGGTTGCACTGGCTGG
CCTGGGCTGGACCATACTGGGT | TAAACTAGGTTGCACTGGCTGG

TGAGATACTCTGGAGTAGCTGA | GATGGGGTGAGATGGGGTGAGC
TGAGATACTCTGGAGTAGCTGA | CTACACTAGCCTGACCTGAGCT
GGCTGGGCTAAGCTGAGCTGGT | CTACACTAGCCTGACCTGAGCT

Sequences of CSRjoins from MrellH129N/-

Microhomology

1gG1
ATACGCAGAAGGAAGGCCACAGCTGTACAGAATTGAGAAAGAAT
ATACGCAGAAGGAAGGCCACAGGCAGAGCAGCTGCAGGGCA

GACAGGTGGAAGTGTGGTGACCCAGGCAGAGCAGCTGCAGGGCA

GGTGAGATGGGGTGAGCTGAGCTGGGCTGAGCTAGACTGAGCTG
GGTGAGATGGGGTGAGCTGAGCAGCTACAGGGGAGCTAGG
TGGGAGTGTGGTGACCCAGGCAGAGCAGCTACAGGGGAGCTAGG

GGTAAGCCAGAGGCAGCCACAGCTGTGGCTGCTGCTCTTAAAGC

GGTAAGCCAGAGGCAGCCACAGGGGAGCCAGGAC
GGAGTGTGGTGACCCAGGCAGAGCAGCTACAGGGGAGCCAGGAC

TTCATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCTACAC
TTCATTAATCTAGGTTGAATAGTAGGGAAATCAGGACAGGTAC
TGGGGACCCCTGTAGGGCAGCTGTAGGGAAATCAGGACAGGTAC

GCCAGACTCATAAAGCTTGCTGAGCAAAATTAAGGGAACAAGGT
GCCAGACTCATAAAGCTTGCTGCAAAACAGCTCCAGGGGAGC
CAGGTGGAAGTGTAGGGATTTATGCAAAACAGCTCCAGGGGAGC

CTGGAAGAAAAGATGTTTTTAGTTTTTATAGAAAACACTACTAC
CTGGAAGAAAAGATGTTTTTAGCTATAAGGGAGCCAGAACAG
AGTGTGGAGACCCAGGCAGAGCAGCTATAAGGGAGCCAGAACAG

GCCTACACTGGACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCT
GCCTACACTGGACTGTTCTGAGTCAGGACAGGTGGGAGTGT
ACCCTGGCAGAGCAGCTATAGGGAGCCAGGACAGGTGGGAGTGT

CTACACTGGACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCA
CTACACTGGACTGTTCTGAGCTCCAAACAGAAGAGCTACAGAG
AGGAGAAATGGAAGAATGCAGATCCAAACAGAAGAGCTACAGAG

AAAATGTTGCCTGTTAACCAATAATCATAGAGCTCATGGTATTT
AAAATGTTGCCTGTTAACCAATGGTGACCCAGGCAGAGCAGCT
GGAGCCAGGACAGGTGGAAGTGTGGTGACCCAGGCAGAGCAGCT

TACTTCCTGGTTGTTAAAGAATGGTATCAAAGGACAGTGCTTAG
TACTTCCTGGTTGTTAAAGAATTGGGAGCCTGAACAGATAGAA
TGGATCCATGCAGTGTAGTGCCTTGGGAGCCTGAACAGATAGAA

GCTGAGCTTGGCTGAGCTAGGGTGAGCTGGGCTGAGCTGGGGTG
GCTGAGCTTGGCTGAGCTAGGGGGAGGCAAGACAGGTGGAAG
GACTCCAGGCACAGTAGCTATAGGGGAGCCAAGACAGGTGGAAG

TTGTCTGGAATTATTTCAGTTAAGTGTATTAGTTGAGGTACTGA
TTGTCTGGAATTATTTCAGTTAACAGGTGGAAGTGTAGTGACCC
AGCTACATACGGGTAAGCAGGGACAGGTGGAAGTGTAGTGACCC

IgE
TAAAATGGATACCTCAGTGGTTTTTAATGGTGGGTTTAATATAG
TAAAATGGATACCTCAGTGGTTGGGCAGGGCTGGTCTCAGCTA
ACTGGCCTGGTCTGGGCTGGACTGGGCAGGGCTGGTCTCAGCTA

GTGTGAACTCCCTCTGGCCCTGCTTATTGTTGAATGGGCCAAAG
GTGTGAACTCCCTCTGGCCCTGGGCTGGCCTGGGCTGGGCT
AGCTGGGTTAAGTATGGCTGGGCTGGGCTGGCCTGGGCTGGGCT

TTAGATAAAATGGATACCTCAGTGGTTTTTAATGGTGGGTTTAA
TTAGATAAAATGGATACCTCAGGCCCGGCTAAGCTAAGTAAGG
TGGACTGAATTGGCCTAAGATGGGCCCGGCTAAGCTAAGTAAGG

CTGAGCTGAGATGGGTGGGCTTCTCTGAGTGCTTCTAAAATGCG
CTGAGCTGAGATGGGTGGGCTTGGCCTGGTCTGGGCTGGACTG
GCTGAGCTAGGCTGACCTGAACTGGCCTGGTCTGGGCTGGACTG

CTGAGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGG
CTGAGCTAGGGTGAGCTGAGCTAGATTTTGTATATTC
GGCTAGGCTGGGCAGGGCTGGACTGAGCTAGCTTTTGTATATTC

GAGTACCGTTGTCTGGGTCACTCACATTTAACTTTCCTTGAAAA

GAGTACCGTTGTCTGGGTCACTAAGCAGGACTAGGCTGGA
TAGTATGAGCTGGTCTGAACTACACTAAGCAGGACTAGGCTGGG

stimulated B cells


fergusonlab1
Text Box
Sequences of CSR joins from Mre11H129N/– stimulated B cells


Figure S6 Mre11 -/-

Blunt

1gG1

AGAATCAGTAAGGAGGGACCCA | GGCTAAGAAGGCAATCCTGGGA
AGAATCAGTAAGGAGGGACCCA | CAGGACAGGTGGAAATGTGGTG
GGCAGAGCAGCTCCAGGGGAGC | CAGGACAGGTGGAAATGTGGTG

AGCCAGCCTCGGTGGCTTTGAA | GGAACAATTCCACACAAAGACT
AGCCAGCCTCGGTGGCTTTGAA | AGGACAGGTGGAAGTGTAGGGA
GCAGAGTAGCTCTTAGGGAGCC | AGGACAGGTGGAAGTGTAGGGA

CTGAAATGAGATACTCTGGAGT | AGCTGAGATGGGGTGAGATGGG
CTGAAATGAGATACTCTGGAGT | CAGGACAGGTGGGAGTGTGGTG
GGCAGAGCAGCTGCAGGGCAGC | CAGGACAGGTGGGAGTGTGGTG

AATTAAGGGAACAAGGTTGAGA | GCCCTAGTAAGCGAGGCTCTAA
AATTAAGGGAACAAGGTTGAGA | TGACCCAGGCAGAGCAGCTGC
AACCAGGACAGGTGGAAGTGTGG | TGACCCAGGCAGAGCAGCTGC

CAGTAAGGAGGGACCCAGGCTA | AGAAGGCAATCCTGGGATTCTG
CAGTAAGGAGGGACCCAGTCTA | CAGGAAAGGTGGAAGTGTGGTG
GGCAGAGCAGCTCCATGGCAGC | CAGGACAGGTGGAAATGTGGTG

AGCTGGGCCGCTAAGCTAAACT | AGGCTGGCTTAACCGAGATGAG
AGCTGGGCCGCTAAACTAAACT | CAGGGAAGCTATAGGAAAACCA
AGCAGTGCCTTAGGAGCAAGGA | CAGGGAAGCTATAGGGAAACCA

TGAGATGGGTGGGCTTCTCTGA | GTGCTTCTAAAATGCGCTAAAC
TGAGATGGGTGGGCTTCTCTGA | CCAGGACAGGTGGGAGTGTGGG
AGGCAGAGCATCTATAGGGGAG | CCAGGACAGGTGGGAGTGTGGG

AATTGAGAAAGAATAGAGACCT | GCAGTTGAGGCCAGCAGGTCGG

AATTGAGAAAGAATAGAGACCT | ATAGAAGTTTGTTA | AATTCAGGCAGAGCAGTGCCTT
CCAAGACAACTAGAAGTGTGTG | AATCCAGGCAGAGCAGTGCCTT

IgE

GCTGGGCCGCTAAGCTAAACTA | GGCTGGCTTAACCGAGATGAGC
GCTGGGCCGCTAAGCTAAACTA | TAAGGCTGCCCTGAACTGAGCA
AGATGGGCCCGGCTAAGCTAAG | TAAGGCTGCCCTGAACTGAGCA

GTTTAATGAATTTGAAGTTGCC | AGTAAATGTACTTCCTGGTTGT
GTTTAATGAATTTGAGGTTGCC | GGCTGAGCTGAGTCAAGATGGT
TAGACTTGGCTGAGCTGGGCTT | GGCTGAGCTGAGTCAAGATGGT

TTGTGTGTCTTTTGAGTACCGT | TGTCTGGGTCACTCACATTTAA
TTGTGTGTCTTTTGAGTACCGT | A| CTGGGTTAGACTTGGCTGAGCT
GGGTTAAACTAGGTTGCACTGGCTGGGTTAGACTTGGCTGAGCT

GTCACTCACATTTAACTTTCCT | TGAAAAACTAGTAAAAGAAAAA
GTCACTCACATTTAACTTTCCT | ACCTGGGCTGGACCATACTGGG
TCAGCTAGACTACACTGAGTTA | ACCTGGGCTGGACCATACTGGG

CTGAGCAAAATTAAGGGAACAA | GGTTGAGAGCCCTAGTAAGCGA
CTGAGCAAAATTAAGGGAACAA | ACTGGGCTGAGCTAAGTTGCAC
GACCTGAGCTAGGGTAGGCTGG | ACTGGGCTGAGCTAAGTTGCAC

Sequences of CSRjoins from Mrell-/—

Microhomology

1gG1
ACCCAGGCTAAGAAGGCAATCCTGGGATTCTGGAAGAAAAGATG
ACCCAGGCTAAGAAGACAATCCAGATGCAGGGCAGCCAGGACA

GAGTGTGGTGACCCAGTCAGAGCAGCTGCAGGGCAGCCAGGACA

TTTGAAGGAACAATTCCACACAAAGACTCTGGACCTCTCCGAAA
TTTGAAGGAACAATTCCACACAGCTACAGGGGAGCCAGGACA
AAGTGAAGGGAGCCAGGCAGAGCAGCTACAGGGGAGCCAGGACA

GCTGCTGCTCTTAAAGCTTGTAAACTGTTTCTGCTTAAGAGGGA
GCTGCTGCTCTTAAATCTTGTACAGGTGGAAATGTGGTGACCC
GAGCAGCTATAGGAGAGCCAGGACAGGTGGAAATGTGGTGACCC

AATGTTGCCTGTTAACCAATAATCATAGAGCTCATGGTATTTTG
AATGTTGCCTGTTAACCAATAAGTGTGGTGACCCAGGCAGAG
CCAGGGCAGCCAGGACAGGTGGAAGTGTGGTGACCCAGGCAGAG

ATGGTGGGTTTAATATAGAAGGAATTTAAATTGGAAGCTAATTT
ATGGTGGGTTTAATATAGAAGGCAGAGCACCTCCAGGGCAG
ACAGGTGGGAGTGTGGTGACCCAGGCAGAGCACCTCCAGGGCAG

GTAATGAACTGGAATGAGCTGGGCCGCTAAGCTAAACTAGGCTG
GTAATGAACTGGAATGAGCTGGTGACCCAGGCAGAGTAGCT
GCAGCCAGGACAGGTGGAAATGTGGTGACCCAGGCAGAGTAGCT

AGTAAAAGAAAAATGTTGCCTGTTAACCAATAATCATAGAGCTC
AGTAAAAGAAAAATGTTGCCTGCTATAGGGAGCCAGGACAGGT
ATGTGGTGACCCTGGCAGAGCAGCTATAGGGAGCCAGGACAGGT

CTTAGAAAACGTGTATACAATTGTCTGGAATTATTTCAGTTAAG
CTTAGAAAACGTGTATACAATTTATGCAAAACAGCTCCAGG
CAGGACAGGTGGAAGTGTAGGGATTTATGCAAAACAGCTCCAGG

GGCTGCTGCTCTTAAAGCTTGTAAACTGTTTCTGCTTAAGAGGG
GGCTGCTGCTCTTAAAGCTTGTGGAAGTGTGGAGATCCAGGC
AGCTCCAGGGGAGCCAGGACAGGTGGAAGTGTGGAGATCCAGGC

CAGAGAAAGCCAGACTCATAAAGCTTGCTGAGCAAAATTAAGGG
CAGAGAAAGCCAGACTCATAAATGTGAAGTTCCAGGCAGAAC
ACTGGGGAGTCAAGGTAGGTGGAATGTGAAGTTCCAGGCAGAAC

TAGGCTGGCTTAACCGAGATGAGCCAAACTGGAATGAACTTCAT
TAGGCTGGCTTAACCGAGATGAATCCAGTTGAGGTGGAAGAA
ATACAGGCAGGGTAGCTATAGGGAATCCAGTTGAGGTGGAAGAA

AGTATTCATTTTAGGAGAAATACTTTTTTTTTAAATGAATGCAA
AGTATTCATTTTAGGAGAAATAGGTGGGAGTGTGGGGATCCAG
GCAGCTATAAGGGAGCCAGAACAGGTGGGAGTGTGGGGATCCAG

AATAATCATAGAGCTCATGGTATTTTGAGGAAATCTTAGAAAAC
AATAATCATAGAGCTCAAGGTACAAGTGTGTGGATTCAT
GCAGCTGTAGGGAAATCAGGACAGGTACAAGTGTGTGGATTCAT

CAGACTCATAAAGCTTGCTGAGCAAAATTAAGGGAACAAGGTTG
CAGACTCATAAAGCTTGCTGAGTAGTACCTTAGGAGCAAGG
TAGAAGTGTGTGAATCCAGGCAGAGCAGTACCTTAGGAGCAAGG

GCTTAAGAGGGACTGAGTCTTCAGTCATTGCTTTAGGGGGAGAA
GCTTAAGAGGGACTGAGTCTTCCCAGGCAGAGCAGCTATAGGG
AGGACAGGTGGAAGTGTGGTGACCCAGGCAGAGCAGCTATAGGG

ACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTA
ACTGTTCTGAGCTGAGATGAGCCAGGACAGGTGGGAGTGTG
CCAGGCAGAGCATCTATAGGGGAGCCAGGACAGGTGGGAGTGTG

CTGGGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTAAGCTGG
CTGGGCTGAGCTGGGGTGAGCTATAGGGTAGCCAGGACAGGT
TGTTGTGACCCAGGCAGAGCATCTATAGGGTAGCCAGGACAGGT

ACGCTGTGTTGGGGTGAGCTGATCTGAAATGAGATACTCTGGAG
ACGCTGTGTTGGGGTGAGCTGAGCTAGGACAGGTGGAATTGT
CCCAGGCAGAGCAGCTCCAGGGGAGCCAGGACAGGTGGGAGTGT

GGTATGGATACGCAGAAGGAAGGCCACAGCTGTACAGAATTGAG
GTTATGGATACGCAGAAGGAAGTGTGTTGATCCAGACAA
GCTATAGGGAGCCAGGACAGGTGGAAGTGTGTTGATCCAGACAA

GTCTTTTGAGTACCGTTGTCTGGGTCACTCACATTTAACTTTCC
GTCTTTTGAGTACCGTTGTCTGAGGGACTCAGGGTATGTG
AGTAGAGGGAAGCCCAAGCTGCTCTGAGGGACTCAGGGTATGTG

TTGGAAGCTAATTTAGAATCAGTAAGGAGGGACCCAGGCTAAGA
TTGGAAGCTAATTTAGAAACAGGTGGAAGTGTGGTGACCC
GAGCAGCTCCAGGGCAGCCAGGACAGGTGGAAGTGTGGTGACCC

GTGGTTTTTAATGGTGGGTTTAATATAGAAGGAATTTAAATTGG
GTGGTTTTTAATGGTGGGTTTAGGACAGGTGGGAGTGTGGTGA
GCAGAGCATCTATAGGGGAGCCAGGACAGGTGGGAGTGTGGTGA

GGGCCGCTAAGCTAAACTAGGCTGGCTTAACCGAGATGAGCCAA
GGGCCGCTAAGCTAAACTAGGCCAGGAGAAATGGAAGAATGC
CAGGCAGAGTAGCTATAGGGCAGCCAGGAGAAATGGAAGAATGC

GAAGTTGCCAGTAAATGTACTTCCTGGTTGTTAAAGAATGGTAT
GAAGTTGCCAGTAAATGTACTTGTGGTGACCCAGGCAGAGCAG
GGGGAGCCAGGAAAGGTGGAATTGTGGTGACCCAGGCAGAGCAG

IgE
AGGTTGAATAGAGCTAAACTCTACTGCCTACACTGGACTGTTCT
AGGTTGAATAGAGCTAAACTCTGAGCTAGGGTAGGCTGGACT

AGCTGGTCTACACTAGCCTGACCTGAGCTAGGGTAGGCTGGACT

CAAAATTAAGGGAACAAGGTTGAGAGCCCTAGTAAGCGAGGCTC
CAAAATTAAGGGAACAAGGTTGCTGGGTAGACTAGGCTGAGC
TGGGTTAAACTAGGTTGCACTGGCTGGGTTAGACTTGGCTGAGC

stimulated B cells
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