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Supplementary figure 1. Brief over-view of supervised search for areas of interest.
(a) MEME (Multiple Em for Motif Elicitation) 3' and MAST (Motif Alignment & Search Tool) *2 high probability motifs in

WebLogo format (ID refers to the JASPAR database).
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(b) Cister 28 generated plot of DT40 IgA rearranged locus showing selected high scoring transcription factor motifs.
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(c) BLAT map showing sequence conservation using the ~9.8kb rearranged DT40 IgA sequence as input.
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(D)Mapping of DT40's IgA rearranged locus.

Igh -L, R, S, U & N (respectively in order) underlined, conserved sequence text in italics, 3' hypersensitive
sites in green text, select putative motifs are highlighted yellow or blue or shown in bold text (may overlap),
CpG rich highlighted in grey, and the putative silencer is highlighted in red.

atggcctgggctcctctectecctggeggtgectegeccacacctcaggtactegttgegeccggtecggggactgtgggcacggggctcectgtecccactgetgegecgggcaggge

tgtgcgtgcggggccgtcactgattgeccgttttctcccctctectectctecectecteccaggttcecctggtgcaggcagegetgactcageccggecteggtgtcagcaaatcecea

ggagaaaccgtcaagatcacctgctccgggggtggcagectatgectggaagttactattatggctggtaccagcagaagtctecctggcagtgecectgtcactgtgatctatyg
acaacgacaagagaccctcggacatcccttcacgatttteccggttccaaatccggetccacageccacattaaccatcactgggttccgagecgatgacgaggetgtetattt
ctgtgggagctacgaagacaacagtggtgctgcatttggggccgggacaaccctgaccgtcctaggtgagtecgetgacctegtecteggtetttectteccececcategtgaaatt
gtgacattttgtcgatttttggtgatttgggggtttttcttggacttggcggcaggctggggtctgccaccggcgcagggccgggcactcagecgeggcagectgggetgagt
cttgtccccaccgagecggagggctccggtgtgegecatggaggacttagggttattttgtcaatggaaagttcttaaaatttgaccagaaaatgtgeccgaggtetgtete
tgccacacgatttcagaaattgtgtctaggtcgatgagaagacagtttttgtctttgtcaggaaattagttgtgagttgttagtccttcecctecttagtecctaaggactaaga
cctttgtcccecggtectggtctcectcactggggactcttggectccagtgeccatggggageccaagtgtcactgacacggtgtecttgggggtgaaattcagtttttcagetgte
caggtaagtgctgtcaaaaaatggaggttattctgctgaaaaagctgagaggaatattttgtcatttttttcggaaatatatatatatatatatatataaatatataaatta
tttatatattttatatatatatatatataaaatatatgtatttctctctttctttttatatatatatataaatatatatatatttctccctcectttectttatatatatttata
gggagagaatctatatttttggccaatttggccaatttctctctctctctectttatatatatatatatatatatatgtaatttatatatatatatataaatttatatttatt
tatttatttatttatatagattatttttatatacatatatatatataaatttggccaatttagaagaaattggccaaaaaaacccaatctgaaccaaattacttagggcata
agtccaaaaaaaaagtgcagttcaagaattcctcgctggaaagtttttaatgggggcagttcttccccattttectggtgtagatatgagtgaagatatagatatgtatgtag
atatagatttggctatagtttgtttgatgaacagtctgaggaagagtaaatcttgccttcctcatggcaatttttaattctacttcttctgagacaagtctgaacatgectt
gaggtagaaagagcccgaaaattgagtgctttttctttgaaattttaattaaaattaaaaaatagccttacagcaggaaagaaagggggtgatggcagctaatcggagttcce
aaagctgaaccacgttcacccaaacacgtggttgaaattttgtgtgtgtatatatataaatatatatatgtatacaaaagaaaatgcctatatataaaaaaattgttatgta
tattatatagatttattatagatatgtacataagatataacacgtatacatatatatgtagtctgctgtatgctttgtataaatttttatagatatgatgtatattatatge
atgggttatatatctataatatattttatctgtagaaggaactacagtataaaatgcatatatgcgtatatatacacatatttatatatatgtgtatatatatgtatacgca
cacgtataacatccatgaaaatagatatggatgggtggatgtgtttgttttacagaggtgcatgtgtgtctgtacatacacagccatacatacgecgtgtggeccgectctgect
ctctcttgcaggccagcccaaggtggceccccaccatcaccctettcccaccgtcaaaggaggagctgaacgaagccaccaaggccacectggtgtgectgataaacgacttce
taccccagcccagtgactgtggattgggtgatcgatggctccaccecgectectggcgagaccacagcaccacagcggcagagcaacageccagtatatggeccagecagectacctgt
cactgtctgccagcgactggtcaagccacgagacctacacctgcagggtcacacacaacggcacctctatcacgaagaccctgaagaggtccgagtgctaatagtcccactg

gggatgcaatgtgaggacagtggttcctcaccctccctgtcecctetgggecgctgctggtggcagecagecctcactteccactcagatgteccccaccgtgeccccatcacce

cacctctgcctgtcgactcctcttgccctcatctctccaggtgtcacattaataaacacgacactgaactagtgctgactctgcatccatgtctctgtgtecttttgegtge

tgtctgcatctcacacagtggggtcggccccagtatggggaagggctggggggcacatacacacatattggtaatgttgggggcgggggggggagggcgggggggtcaacag
atcagcactggagacactggtgtataccctggcaacaccaacatctaaggcagggtgctttggggcaattttggggcagtttaaggtctgtgectggcactgagcacatgget

gtggccgtgctgtectegtctecccacccactacggtectgtgcgecaggtecctagcagagatttgetttatgectgggaacagggggagttctgggtetgtteeccttgeattce

agacaccctggtgccccctgggtgggatgtcagtgtgaatactcectttgtgccctgtgectgecagcagectgacccteccacacaccacacgecttgtgtgcacceccaccect

gtcactatccctctccccgectcecccagggagattttgcagtggeccctgtagggcagettttagcacagcccccagcagcaagcaagcagaaagcactgetgtgcacagett

gtcagctgtgtgtgtttgctgaggaggatctgtectititgctgaggccatcagtcttgtecctgctcaacctecatcgatgetgeccacctcaacacatctacccatctattcc

atctacaccaacatctccattcatcccacccacccaaacatgtccatccatcacaacacctccatccaacccgcacactccagcacctccaatcattccatctacaccacca

tgctgatctgctacagccactccaacgcaaccgtccattccatctacaccaatgtccatccatcccagceccactccagcacctccageccatcccacccaccctatgtctccat

CCagccactggtggggtgcaggacatggggccagctctactgtcaggactggggtttttgcatggccccataccacttctgcagaagagacgcactgaaagtttggectgace

attttctccgeggtagagctgtggaaattctgtaatttagggtettttatccagtttggagatgggetgggatctcccagetccatggcaggecattcatgacactgggttta

gtatctgatgggtgggatgtggctgaacttcattttctttccccagtgacaaagtttttgcagttgaatatgaattcctgctttctgctctatgagttgtttttttcccagg

acgtacacagggaatcagcagtcttcattctccctctgeccatgtgtagactctectgccacacaggactgtgctgtectecatgeccctgegeccaaattgetgecctetgece

atgcctgccaagctgagcccccctgcaggctgcecatgctggattgacatgagccctgagattggtacagaaatggtgattttggggttttctectgecactcaggaagectgaag

gctcaatgctcagtgatggatttaccaaactgtgccctgaggcagectgctcatgectggataaagtcactggagcacagggaaccaggcgectgggcagggatttctcatggge
cccacttggaaagctgcaggctgcaaacctggctctgeccttcacgectcaccctcatgaggacaacctcactaattattgattaaaagattttgctaaaccatctccagaag
caacaacccactgaggagcatgtgctgaattatacatcacagctccacggccctgeccctcatagcagggctgcatggcacccacagtggcactcagecgggaccacagggcectyg
agacagccgggtctggtggtggggacacagctgagcataggatgagccccececgggcagtgectgggetttgectaatgagcagaagtatggatagaaagcaaccccagggetec
~ [cagctgcagetcttgctetgtegtgtectttygtgaaactttaaacagtegectttttttttetotttettttctggettgecattaatttcaaaccgagagagacd
_gatggaggcaggcagtgctatcgtggggcctggatcgcacagggggctgcatatcctcactagcaga

atacactcaggctgggtccctcccacattcatgccccagaccagagggaatatgectctgttcececccacacatctecteccaatcttgcagectgttgagecccaacatcccacca
gcacacggggctcagcacgcctggcgacgtggcatcagcagagcaggccgcatggtacagectccatcagcacagectggggccacacaaagagctgggttactgtgggcagea
ggctgaaacccgaaaacaagagctgggggctcagaatagccccgggagcaggcagggcecctgggggagagggcaagcaccaggcccagggcecacacageccttecaggaagge
acagcgctgtcagggtgcagcacgctcagccccaccatgcagctgtgcggecggggcatccccaagctaaatttacttctcagtctccaatcagaaactgaagectgaggggce




ccacgccggccaaaaaaaggaaacgaaacagtctccagaaagcactgacgtgtgaagcagagcgagcgccgcgcaaaccggcecgecatgtcacacacctcaggttggggett

tgccagactgagctttgctgctgctcggggtgggtgecccacggectgggcacatgggatggggtacacacgtacacacacttgcacacccacaccccaacacttcaggtgat

gctggtgcagatgggtgccccccaggctgaccceccccacgcatgggectggecccacactgectccatecegtgtectetgtececccatgtgecaccectgecegeteccaccacyg
cgtcaacccaaatcctgagttaatcccacgactcctgectgecttceccagegtccatggcagactggagatgecccaaaatgcagagcaggtttececctgaatctgagagatgaaa
tggagttatgggtgttcccctgecggecggagecccagectgtaggaagectcagageccatcacacagcaattaaagaggaattaaattaaatcaataaatgttttaggegggetce
agctgccagcaccacctgaccgaaacagcccgcttgcaaagaggagagcatttgcatggectgtggcaaaacagcaaccgectgttgtgcagetgggatggtgttatctggaa
atgtacgcagcccaggaggggtaaacagctccaaactgagaccccgagcttgtccacaggttgtaaacaggctgacataaacacctttgtgeccgtggaaaaatatttatcac
ctcaaatatagcaggttaataaaataaaactcccaacggagctacacacctgctttggaagggaagcagacacttgttttctgcttgatgttggctgtaggaagccatgttt

cccgatgcaggagggccacaaagcactgacaacacaatgtgagetgagcettecgeccctgtttaagecceccacctecagggettgtggectecggagecaggcaggacgcaggggt

ggcaccgggctgggtgacatgggctggtcctggggtgtctcactgtgectectttggggaggggttggageccctggggcaatcacagcacacacaggaggtggggggatgecage
cagcagctgccctgcactaagaaaaccccatccgtgggctttcagatggecttcccatctctectgecagectctgecatgggectgagcacaaggtttaagtgtttctgecatgt

ttttgggcatgtttggaggggcagcatgggcccgggcatacgggtaccgecacgtgecgecagecccacagetgagectgcactcteccagatgtgectgaccgcagecacgg

gggcaacagtttctcttgctaaaaattgtagccgggaagaaaacacgtggcaacttcggccaaacagcagctggaggacaggaatageccgtggeccacggcacgctcectgette

ctcggcacaaacattccagtatgtggcaccacgagcgecgcectgeccggcacagcagcaagcagagecaggagcaggaaatgetgatttgggecccattttggecatggetga

gagaagaggcttccagggagctggtcagcttggtccccaagectgtggecttggggaaatgatggggaggggattgeccactgeccaccctgcagagcaggctectggteccatet
cactgcagggcaccagggcgtttgcactgcagcaattcacagaaacattgaaatggctcctgecttgttcaacatcttcatcagtgacctggatgaggggacagcatccacc
atcagcgggttcactgatcatatgaagtcgggaggagtggctgacgcaccacaaggctgtgctgecattcaacaggacgtggacagactggagagctggacagggaggaacce
caatgaggttcaacaatggcaagtgtaggatctacacctgggaaggaataacagcatgcatcagttcaggttaggggctgagctgctgcagatgagctctgagagaaggacce
tgagcatcctgctggacagcaggctggctgtgageccaccggtgtgecctggtggeccaagaaggccagtggtatecctggggagecaccgcaatgagagtgggcagcagggcgag
ggaggtgaggctgcatttggagcaccgtgcccagttctgggectectcagttcaaggcagacagggaactgctggagagageccagcagaggggctgcaatgatgatgagggt
cctggagcatcgecctgtatgaggaaaggctgagggacctgggattgttcagecttggagaagagaagactacagggcaggagccaagtggatagggeccgggectecttttcagea
gtgcccagtgacaggacaaggggcagcaggcacaaagtggaacataagaagttccatctgaacatgaggaaaaactgectecgcetttgagggtgaccgagcactggaagaagce
tgcccagagaggtggtggagtctcectctggagatattcagagecctggcaggacactttttgectgagtaacctactgtagggaacctgacgcagcagaggggtcggactggag
gatctccggaggtctctttcaacccctacagttccatgaaatacctcaaacactgccaagecgcagtgctaaggcaagggtaacatttgtaaactgaaacagggtgggtttaa
gttagatgtaaagaagaaactcttcactcagagggtggcgaggccctggcacaggectgecccatggaggectgecgggtgecccatcececctggcagtgeccaaggcaagageccag
cagtgaccacagccccacaaggacgagcgtggcecctegtatctcagctcaccctgceccccagctcaactcccaccteccggcacagcgecgggcacacageccgggecctgtgett
atggagcccttggggcaggtcagcactcacaccctccaaacacageccgtggectcccaaccggaggcagectggatcectecggcagecataaccaagcagggecatgecgggggtga
caccggggtcccccaccccctgtggggcagegtatgggetgggecectgetecagtectgecagegtgtgecatgggaaccattgecagacaccgtetggaccaccecgecageect
aagctgcctcacagcagggattgctccgtcacaccgtgaccccgtgeeccttatteccatcacttatggggectgggagtgectggaccttgggcacattaacgaggattteeccg
ctctgccctecgetttgectccgagecgtggggectgtgtagtgcagacacagectgcagectaaaattagtacctgggaaaggeccccatgcectgcaccgegecagggectgagatgt
gccacgtccccatggcecggagectggggaaggcaacgtggecctgtgegtgtgcacgetgagcacaaggacacgtgectgggecaggatttgtectececcggggetecacgetatg
tgtcacccggtgctgegecatcccctecccgcagcccccagcectcecccccacggeccgcacgecgectgecatecctgcaacggcaccgcacagagacacggageccaggggecgeac
acggggccaggagctcacctttattgcageccctgacageccccacggeccageccgcaccggggctgecacatectcaccecggecgacggcccccagectgetecttaccattt
cttccccccatcaccccataaaccagaageccgectcaccgectacgeggagecgggcagcagggaacccecgggecctaagggggagacgagagggggcecgagcaggggcaggagg
agcagcagggcgagggggcagcgggggcacccacagctggccgtggcatcccgggaggagaagaccttgecggectgecggagecggttgtggecggacggaaattgttggtcatet
tcaggggcgcagcgcccgaggcecgggaagtgcacggtgetgacaaacgectgcagetgeggggagagcaccgecgggegecgcagecgtgaggegtagggcgaageggggeac
acgcgtggctgctgctgtcectttcecececctaccggcagcacacggctctgcacacaccgecgcttecgtgecgectecgcageccgacgctgcaggaageccagceccgagecgecttacag
agcggccgggaaatgcatctgctgaggtgecccgggcaatgcagaacttcatceccatecceccacatecattcaccagtecccctecccaaacccccaagcccateccggecgacccace

caccctectettggtgecectetcaagetetecatecccacattectacagatgtecectttactttgectgcaaggtgcaagaaaacgcacaggaccgggggtgctcacag

cacggctttggccagacgggcccttccatcccagetagtgctagt




Supplementary table 1. Primers used

Primer _ Sequence Target

rbc261 gctagcatggtactcgttgcgcctggtcggggactgtgggcacggggctctgtcccattgectgege L-region forward oligo
rbc262 gggcagggctgtgcgtgcggggecgtcactgattgecgttttctccectctctectctcectctccagactagta L-region forward oligo
rbc263 actagtctggagagggagaggagagaggggagaaaacggcaatcagtgacggccccgcacgcacag L-region reverse oligo
rbc264 ccctgcccgecgcagcaatgggacagagccccgtgcccacagtccccgaccaggcgcaacgagtaccatgctagea L-region reverse oligo
rbc557  ttacctaggtctagaactagtctggggatgcaatgtgaggacagtg R-region forward
rbc558 ttacctagggctagcactagtcccaaaatcaccatttctgtaccaa R-region reverse
rbc559 ttaactagtcatatggcacagcgctgtcagggtgcagcac S-region forward
rbc561  ttagctagccatatgcgtgtgtaccccatcccatgtgece S-region reverse
rbc563 ttaactagtggcgcccacctgctttggaagggaagcagac U-region forward
rbc564  ttagctagcggcgcccgggcageggegetegtggtgeccac U-region reverse
rbc565  ttaactagtatgcatcccatccggcgacccacccacccte N-region forward
rbc566 ttagctagcatgcatactagctgggatggaagggcccgtc N-region reverse
rbc583 catggattggacgaaccactgaattccgcattgca RSV forward
rbc585 tatagacaaacgcacaccggcctta IRES reverse
rbc586 gcaatatggtggaaaataaca IRES reverse
rbc587 tccgggccctcacattgccaaaagacg IRES reverse
rbc598 aatgctagcgccgcgatggtgagcaagggcgaggagcetgttcac eGFP forward
rbc600 taagctagcattactagtatggtactcgttgcgcctggtcggggactgtg L-region forward
rbc601 gccgctagcctggagagggagaggagagaggggagaaaac L-region reverse
rbc602 gccagatctattagagtccggacttgtacagctcgtccatge eGFP reverse
rbc734 ctagctcgatacaataaacgccatttgaccattca RSV forward
rbc735 taagtgcctagctcgatacaataaacgccatttga RSV forward
rbc775 ctctgtcccattgctgcgecgggecag L-region forward
rbc776 gcgtgcggggccgtcactgattge L-region forward
rbc813  gccttattccaagcggcettcggeccagtaac IRES reverse
rbc843 ttcttcaagtccgccatgece GFP gPCR forward
rbc844  aagtcgatgcccttcagctc GFP gPCR reverse

PU5 cccaccgactctagaggatcataatcagcc
PS169 ccagctaattgaggacgatgtgaaagtag
PS31 tctgagggaaaaggacgcgtgtaattgca

Puro/BSR reverse
IgA-Pro targeting forward
IgA-KO targeting forward

Supplementary table 2. Over-view of clones used and experiments performed. For the fluctuation analysis, up to 36
subclones for each primary clone was used. For sequencing, up to 32 sequences were obtained from each primary clone.
For RT-qgPCR, two independent element test clones and technical replicates of the control clones were used.

Clones used / generated
Cis status Flucuation
AID status IgAVJ to Element tested prifnl;é:'lyillir;es RT-gPCR Sequencing
AID / genome status C.Anh. tested
experiment performed
Aidr1 yv- FG2GFP AID reconstituted yv-, Cis native Pos control Cl4, CI9, CI11 Cl4, CI9 Cl4, CI9, CI11
Aidr1 yv- FG2GFP-L AID reconstituted | yv-, Cis native L Cl4, Cl6, CI11 Cl4, Cle Cl4, Cle, CI11
Aidr1 yv- APC4 FG2GFP-L AID reconstituted yv-, Cis native | L in APC4 background CI3, Cl4, CI5 CI3, Cl4 CI3, Cl4, CI5
Aidr1 Ig\- CisKoGFP2 AID reconstituted Cis excised Neg control 3X CI9 2X CI9
AlIDr1 Igh- CisKoGFP2 - W AID reconstituted Cis excised W (cis reconstituted) CI3 2X CI3
AIDr1 Igh- CisKoGFP2 - L AID reconstituted Cis excised L CI3, Cl4, CI5 CI3, Cl4
AIDr1 IgA- CisKoGFP2 - R AID reconstituted Cis excised R CI3, CI5 CI3, CI5
AIDr1 Igh- CisKoGFP2 - A AID reconstituted Cis excised A CI2, Cl4
AIDr1 Ig\- CisKoGFP2 - S AID reconstituted Cis excised S CI3, Cl4 CI3, Cl4
AIDr1 Igh- CisKoGFP2 - 2 AID reconstituted Cis excised 2 CI3, CI10
AIDr1 Igh- CisKkoGFP2 - SS AID reconstituted Cis excised SS CH, Cl4
AlIDr1 Igh- CiskoGFP2 - 22 AID reconstituted Cis excised 22 Cl2, Cl4
AlDr1 Igh- CiskoGFP2 - 222 AID reconstituted Cis excised 222 ClI2, CI3 CI2, CI3
AIDr1 IgA- CisKkoGFP2 - U AID reconstituted Cis excised U CI2, CI3 CI2, CI3
AIDr1 Ig\- CisKoGFP2 - N AID reconstituted Cis excised N Cl1, CI2, CI3 Ci1, CI2
AlDr1 IgA- CiskoGFP2 - RS AID reconstituted Cis excised RS Cl1, CI2
AIDr1 Igh- CisKkoGFP2 - R2 AID reconstituted Cis excised R2 CH, CI7
AlDr1 Igh- CiskoGFP2 - RSS AID reconstituted Cis excised RSS Cl1, Cl4, CI7
AlDr1 IgA- CiskoGFP2 - R22 AID reconstituted Cis excised R22 Cl1, CI3
AIDr1 Igh- CisKkoGFP2 - RU AID reconstituted Cis excised RU CH, CI2
AlIDr1 IgA- CiskoGFP2 - RN AID reconstituted Cis excised RN Cl1, Cl4, CI8 Cl4, CI8
AlDr1 IgA- CiskoGFP2 - SN AID reconstituted Cis excised SN Cl1, CI2
AlIDr1 Igh- CiskoGFP2 - UN AID reconstituted Cis excised UN Cl2, Cl4
AlDr1 IgA- CiskoGFP2 - RUN AID reconstituted Cis excised RUN ClI2, Cl6
AlDr1 IgA- CiskoGFP2 - RSN AID reconstituted Cis excised RSN Cl1, CI3
AlIDr1 Igh- CiskoGFP2 - RSSN AID reconstituted Cis excised RSSN Cl2, CI3
AlDr1 Igh- CiskoGFP2 - SU AID reconstituted Cis excised SU Cl1, CI2
AIDr1 Igh- CisKoGFP2 - SSU AID reconstituted Cis excised SSU CH, CI3
AlIDr1 Igh- CiskoGFP2 - SUN AID reconstituted Cis excised SUN Cl1, CI2, CI3
AlDr1 IgA- CisKkoGFP2 - SSUN AID reconstituted Cis excised SSUN Cl1, CI2 Cl1, CI2
AIDr1 Igh\- CisKkoGFP2 - RSU AID reconstituted Cis excised RSU CI2, CI3
AlIDr1 Igh- CiskoGFP2 - RSSU AID reconstituted Cis excised RSSU Cle, CI8 Cl6, CI8
AlDr1 Igh- CisKkoGFP2 - RSUN AID reconstituted Cis excised RSUN Cl1, CI2, CI3
AlIDr1 IgA- CisKkoGFP2 - RSSUN AID reconstituted Cis excised RSSUN CI2, CI3, CI7 CI2, CI3
AIDr1 Igh- pFG3 - L AID reconstituted Cis excised L Cl2, CI5 Cl2, CI5
AlDe Igh- pFG3 - L AID excised Cis excised L Cl2
AIDr1 Igh- pFG3 - RSSUN (+) AID reconstituted Cis excised RSSUN (+) Cl1, CI2, CI3 Cl1, CI2
AIDr1 Igh- pFG3 - RSSUN (-) AID reconstituted Cis excised RSSUN (-) Cl1, Cl2, CI3, Cl4 Cl1, CI2
AIDr1 Ig\- pFG3 - LRSSUN (+) AID reconstituted Cis excised L, RSSUN (+) Cl2, CI3 Cl2, CI3
AlDe Ig\- pFG3 - LRSSUN (+) AID excised Cis excised L, RSSUN (+) CI1
AIDr1 Igh- pFG3 - LRSSUN (-) AID reconstituted Cis excised L, RSSUN (-) Cl2, Cl4 Cl2, Cl4
AlDe Ig\- pFG3 - LRSSUN (-) AID excised Cis excised L, RSSUN (-) ci




