Appendix Figures

(Page 2) Appendix Figure S1. Genotypes of novel mutant CH12 cells generated for this study.
WT CH12 cells were used to knockout the indicated genes through CRISPR/Cas9 using the
gRNAs listed in Table EV2. Sequencing results for each of these mutants are shown.

(Page 3) Appendix Figure S2. Flow Cytometry analysis of Iglo WT, 53bp1~/- and Shid2~/-/- CH12
subclones. Ig-lo cells from WT, 53bp1~~ and Shld27~- CH12 cells were sorted and subcloned
and reanalyzed for expression of IgM and IgA by flow cytometry. As positive controls,
expression of IgA and IgM are shown for two specific subclones that are IgA or IgM positive.



X1f #1 (586/A05)
1

vV s Q HL I HPLMGV VS LAULU QS S HVIRETLA AATLTZLAIRME KT DT LETIU QA AYQE S G A
WT GTCTCTCAGCATTTGATTCATCCTCTGATGGGTGTGAGCCTGGCACTGCAGAGTCATGTGAGGGAGCTAGCAGCATTGCTTCGGATGAAGGACCTTGAGATCCAGGCCTACCAGGAGAGTGGGGCT
PEEEEEEEEEEEEr e errent FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Allele 1 GTCTCTCAGCATCTGATTCATCCT----TGGGTGTGAGCCTGGCACTGCAGAGTCATGTGAGGGAGCTAGCAGCATTGCTTCGGATGAAGGACCTTGAGATCCAGGCCTACCAGGAGAGTGGGGCT

Vs QQHLIHPLMSGV VS LALOQSHVI RETLA AATLTLARMME KT DT LETIOQAYQE S G A
WT GTCTCTCAGCATTTGATTCATCCTCTGATGGGTGTGAGCCTGGCACTGCAGAGTCATGTGAGGGAGCTAGCAGCATTGCTTCGGATGAAGGACCTTGAGATCCAGGCCTACCAGGAGAGTGGGGCT
(ARRERRR RN RN PEEEETEEE e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Allele 2 GTCTCTCAGCATTTGATTCA------- ATGGGTGTGAGCCTGGCACTGCAGAGTCATGTGAGGGAGCTAGCAGCATTGCTTCGGATGAAGGACCTTGAGATCCAGGCCTACCAGGAGAGTGGGGCT

X1f #2 (586/B10)
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VS Q H L I HPLMSGV SLALU QS S HVHRETILAATLTZLIRMME KU DT LETIHUGQA AYQE S G A
WT GTCTCTCAGCATTTGATTCATCCTCTGATGGGTGTGAGCCTGGCACTGCAGAGTCATGTGAGGGAGCTAGCAGCATTGCTTCGGATGAAGGACCTTGAGATCCAGGCCTACCAGGAGAGTGGGGCT
[RRRRN (RN NN RN NN R R NN R RN R R RN R RN
Allele 1 GTCTCT AGCATTGCTTCGGATGAAGGACCTTGAGATCCAGGCCTACCAGGAGAGTGGGGCT

Vs Q H L I HPL M GV S LAILU QS SHVIRETILAATLTUILIRMMTE KT DT LTETIIOQAYQE S G A
WT GTCTCTCAGCATTTGATTCATCCTCTG-ATGGGTGTGAGCCTGGCACTGCAGAGTCATGTGAGGGAGCTAGCAGCATTGCTTCGGATGAAGGACCTTGAGATCCAGGCCTACCAGGAGAGTGGGGCT
PEEEEEEEE et e e e e et et e e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ey
Allele 2 GTCTCTCAGCATTTGATTCATCCTGTGAATGGGTGTGAGCCTGGCACTGCAGAGTCATGTGAGGGAGCTAGCAGCATTGCTTCGGATGAAGGACCTTGAGATCCAGGCCTACCAGGAGAGTGGGGCT

Xrcc4 #1 (999/15)
1

I Yy L A S EUPNVZPYVFLQVSWEWZ RTTISGSSGT FUVTITTULTUDGUHSA AW

WT ATGGAAAGGAAAGTAAGCAGAATCTATCTTGCTTCTGAACCCAACGTACCTTATTTTCTGCAAGTGTCT GAGAACAAT; 'CCGGCTTTGTTATTACACTTACTGACGGCCATTCAGCCTGG
(RN NN RN RN N RN NN RN RN NN NN N N N RN R RN R RN R RN N AR RN NN RN

Allele 1 ATGGAAAGGAAAGTAAGCAGAATCTATCTTGCTTCTGAACCCAACGTACCTTATTTTCTGCAAGTGTCTTGGGAGAGAACAATAG-ATCCGGCTTTGTTATTACACTTACTGACGGCCATTCAGCCTGG

M ERKV S RIYULASEU®PNUVZPYFULQVs WE RTTISGSSGTFUVITTZLTUDSGHSAW
WT ATGGAAAGGAAAGTAAGCAGAATCTATCTTGCTTCTGAACCCAACGTACCTTATTTTCTGCAAGTGTCTTGGGAGAGAACAATAGGATCCGGCTTTGTTATTACACTTACTGACGGCCATTCAGCCTGG
PECEEEEEEEE e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e FEEEETEEE e et e e e e e e e e ey
Allele 2 ATGGAAAGGAAAGTAAGCAGAATCTATCTTGCTTCTGAACCCAACGTACCTTATTTTCTGCAAGTGTCTTGGGAGAGAACAAGA—-ATCCGGCTTTGTTATTACACTTACTGACGGCCATTCAGCCTGG

Xrccd #2 (999/31)
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M E R KV s R I Y LA SEUPNUV?PYFULQVSsS WEU RTTISGSGVFVITTULTUDSGUHSAW
WT ATGGAAAGGAAAGTAAGCAGAATCTATCTTGCTTCTGAACCCAACGTACCTTATTTTCTGCAAGTGTCT AC, CGGCTTTGTTATTACACTTACTGACGGCCATTCAGCCTGG
(AR RN R R RN RN RN R R R A AR AR RN PEEEEREEE R e e e e b et e e e et
Allele 1 ATGGAAAGGAAAGTAAGCAGAATCTATCTTGCTTCTGAACCCAACGTACTTTTTTTACTGGAAGTGTCATGA-———————————====— CGGCTTTGTTATTACACTTACTGACGGCCATTCAGCCTGG

M E R KV s R I Y LASEUPNUV?PYFILQV s WEZ RTTISGSGUFUVITTZLTUDSGUHSAW
WT ATGGAAAGGAAAGTAAGCAGAATCTATCTTGCTTCTGAACCCAACGTACCTTATTTTCTGCAAGTGTCTT ACA. CGGCTTTGTTATTACACTTACTGACGGCCATTCAGCCTGG
(AR RN RN R RN e N RN R
Allele 2 ATGGAAAGGAAAGTAAGCAGAATCTATCTTGCTTCTGAACCCAACGTACCTGAAATTCTTCTAGTGTATTA TTATTACACTTACTGACGGCCATTCAGCCTGG

Paxx #1 (275/8)
1

M A PP LL SLPLTCTITULU®P®PGSGSPRULVCY CEWZRUIDSSGSGU DSGU DU RUDTDFNL
WT ATGGCTCCTCCGTTGTTGTCGCTGCCGCTTTGTATTCTGCCGCCGGGTTCGGGCTCCCCCCGCCTGGTGTGCTACTGCGAGCGGGATAGTGGTGGAGACGGGGACCGCGACGACTTCAACCTC
(AN RN RN RN R R N RN R RN RN NN R RN R RN R RN R R R ] [RARRRRRRNN]
Allele 1 ATGGCTCCTCCGTTGTTGTCGCTGCCGCTTTGTATTCTGCCGCCGGGTTCGGGCTCCCCCCGCCTGGTGTGGTGCTGCGAGCCGGGTAG-———— -~~~ === === ———=————, ACTTCAACCTC

M A PP L L SL PLCTIULUPUPSGSGSPRILUV CYCEUZRUDSSG GG GUDTGDURDDF N L
WT ATGGCTCCTCCGTTGTTGTCGCTGCCGCTTTGTATTCTGCCGCCGGGTTCGGGCTCCCCCCGCCTGGTGTGCTACTGCGAGC! TGGAGACGGGGACCGCGACGACTTCAACCTC
FEEEErrrrerrerrereerrrrrrrerrerrerrerrerrererrerrerrereerrererrrererrerr bt b e e e e e e e e e e
Allele 2 ATGGCTCCTCCGTTGTTGTCGCTGCCGCTTTGTATTCTGCCGCCGGGTTCGGGCTCCCCCCGCCTGGTGTGCAAACGGGGACGGCA-ACTGGTGGAGACGGGGACCGCGACAACTTCAACCTC

Paxx #2 (275/14)
1

M A PPLL SLPULCTITULUPU?PGSGSPRILVCYCEU RDSGSGDGUDURDUDTFNL
WT ATGGCTCCTCCGTTGTTGTCGCTGCCGCTTTGTATTCTGCCGCCGGGTTCGGGCTCCCCCCGCCTGGTGTGCTACTGCGAGC! TGGAGACGGGGACCGCGACGACTTCAACCTC
FELEEEEEE e e bbb e e e e e e e e e e e e e e e e e e e e b e e e e e e e FEEEEREEE R e e e e et
Allele 1 ATGGCTCCTCCGTTGTTGTCGCTGCCGCTTTGTATTCTGCCGCCGGGTTCGGGCTCCCCCCGCCTGGTGTGCTACTGCGAGAGG-——~~" TGGTGGAGACGGGGACCGCGACGACTTCAACCTC

M A PP LL SLPLTCTITULU®P®PGSGS9PRULVCY CEUZRUIDSSGS GU DSGU DU RUDUDFNL
WT ATGGCTCCTCCGTTGTTGTCGCTGCCGCTTTGTATTCTGCCGCCGGGTTCGGGCTCCCCCCGCCTGGTGTGCTACTGCGAGCGGGATAGTGGTGGAGACGGGGACCGCGACGACTTCAACCTC
[N RN RN R RN RN R RN RN RN R R RN RN NN R RN RRRN] RN RN RN NN RN
Allele 2 ATGGCTCCTCCGTTGTTGTCGCTGCCGCTTTGTATTCTGCCGCCGGGTTCGGGCTCCCCCCGCCTGGTGTGCTACTGCGAGC———————————————— CGGGGACCGCGACGACTTCAACCTC

Appendix Figure S1. Genotypes of novel mutant CH12 cells generated for this study.
WT CHA12 cells were used to knockout the indicated genes through CRISPR/Cas9 using the
sgRNAs listed in Table EV2. Sequencing results for each of these mutants are shown.
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Appendix Figure S2. Flow Cytometry analysis of Iglo WT, 53bp1-/- and Shld2-/-/- CH12
subclones. Ig-lo cells from WT, 53bp1—-/— and Shld2-/-/- CH12 cells were sorted and subcloned
and reanalyzed for expression of IgM and IgA by flow cytometry. As positive controls, expression
of IgA and IgM are shown for two specific subclones that are IgA or IgM positive.



