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Consensus EVQIVESGGG LVQPKGSLKL SCAASGFtFN tyAMNWVRQA PGKGLEWVAR
RMSD: ca
RMSD: full
RMSD: backbone
1cbv_VH.pdb, chain H 1EVQPVET LVQPKGSLKL GFSFN TNAMNWVRQA K
22hkf_VH.pdb, chain H 1EVQVVES LVQPKGSLKL GSTLN NYAMNWYRQA K
3cxd VH.pdb, chain H 1EVQLVES LVQPKGSLKI TFN IYAMNWVRQA K
3i2c_VH.pdb, chain H 1EVQLVAQS LVQPKGSLKL GFNFN TYAMHWVRQA iK
1EVQLEES LVQPKGSLKL GFSFN TNAMNWVYRQA K
A , chain H 1QVKLQES LVQPKGSLKL sFTFN TYAMNWVRQA K
1EVQLVES LVQPKGSLKL FTFN TYAMHWVRQA K
4z8f_VH.pdb, chain H 1EVQLVES LYQPKGSLKL FTFN TYAMNWVRQA K
51 61 n 81 9
Consensus IRSKSNNYaT YyYADSVKDRF TISRDDSQsM LYLQMNNLKT EDTAMYYCVR
RMSD: ca
RMSD: full
RMSD: backbone
1cbv_VHpdb,chainH 51 TEEKSHN VAT YYADSVKDRF TISRDDSQNM LYLQMNNLKT EDTAMYYCVR]|
2hkf VHpdb,chainH 51 | RS K SENY AT YYADSVKDRF TISRDDSQSM IYLQMNNLKT EDTAMYYCVT
3cxd VH.pdb,chainH 51| | B OSENY TT YYADSVKDRF TISRDDSQSM LYLQMNNLKT EDTAMYYCVR|
3i2c_VH.pdb,chainH 51| | BEKSHNY AT DYADPVKDRF TISRDDSQGL LYLLMNNLKT EDTAMYYCMR|
51| [EK IEINYST YYADSVKDRF TISRDDSQSM LYLQMNNLKT EDTAMYYCVR|
A ,chainH 51| | BEKSENYAT FYADSVKDRF TISRDDSQSM LYLQMHNLKT DDTAMYYCVR|
51| | BEKSEKYAT HYADSVKDRF TISRDDSQTM LYLQMNNLKT EDTAMYYCVR|
4z8f VH.pdb,chainH 51 | RS K SINY AT YYADSVKDRF TISRDDSQSM LYLQMNNLKT EDTAMYYCVR)
101 m 121 131
‘Consensus Gf)Joooonoonn ooooooao wfa YWGQGTIVTV 5
RMSD: ca
RMSD: full
RMSD: backbone
1cbv_VH.pdb, chainH 101 S
2hki_VH.pdb, chainH 101 s
3cxd_VH.pdb, chainH 101 s
3i2c_VH.pdb, chainH 101 S
101|G L
)\ . chainH 101|7|S S
101 |E S
4z6f_VH.pdb, chainH 101 S

Figure S1. Structural alignment of eight VH10 containing PDB models. CDR2 residues that are depicted in Figure 4 is
marked in green. Alignment was performed with Chimera for the Vi segment (residues 1-100).
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VH10 EVQLVESGGGLVQPKGSLKLSCAASGFTFNTYAMHWVRQAPCGKGLEWVARIRSKSSNYATYYADSVKD

VH10-H24 EVQLVESGGGLVQPKGSLKLSCAASGFTFNTYAMHWVRQAPGKGLEWVAEINP--DSSTINYADSVKD
VH4-H210 EVKLLESGGGLVQPGGSLKLSCAASGFDFSRYWMSWVRQAPCKGLEWIGRIRSKSSNYATYYTPSLKD

VH4 EVKLLESGGGLVQPGGSLKLSCAASGFDFSRYWMSWVRQAPCGKGLEWIGEINP--DSSTINYTPSLKD
CDR2 - Kabat Definition < >
shuffled sequence +——>
70 80 20 CDR2 - loop H2 +—>
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VH10 RFTISRDDSQSMLYLOMNNLKTEDTAMYYCVR

VH10-H24 RFTISRDDSQSMLYLOMNNLKTEDTAMYYCVR
VH4-H210 KFIISRDNAKNTLYLOMSKVRSEDTALYYCVR
VH4 KFIISRDNAKNTLYLOMSKVRSEDTALYYCVR

Figure S2. Alignment of recombinant Vi gene segment produced as scpre-BCR. VH10, VH4 and the two CDR2 shuffled
variants. VH10-H24 correspond to the VH10 germline containing the CDR2 loop region of VH4 germline. VH4-H210 cor-
respond to the VH4 germline containing the CDR2 loop region of VH10 germline. CDR2 Kabat definition, shuffled region
and H2 loop is marked with double headed arrows.
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VH-linker-VpreBJ EVQLVETGGGLVQPKGSLKLSCAASGF TFNTNAMNWVRQAPGKGLEWVARIRSKSNNYATY Y ADSVKDRFTISRDDSQSMLYLOMNNLKT
legend HHEHHHHHHEHEHHHHHHHEHHHHHHHHHHHHHEHHHHHHHEHHHHHHEHHEHHHEHHHHHHHEHEHHHHHHHHHHHHHHHHHHHHHEHEH
100 110 120 130 140 150 160 170 180
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VH-linker-VpreBJ EDTAMYYCVRDQTGTAWFAYWGQGTLVTVSggggsggggsggggsQPMVEQPPLASSSLGATIRLSCTLSNDENIGIYSIYWYQQRPGHP
legend HHHHHHHHEEDDDDDDDDD44444444444LLLLLLLLILLLLLLSBBBBBBBBEBBBBBBBBBEBBEBBBBBBBBBBBBBBBBBBBEBBBE
190 200 210 220 230 240 250
VH-linker-VpreBJ PRFLLRYFSHSDKHQGPDIPPRFSCSKDTTRNLCYLS ISELQPEDEAVY YCAVGLRSQVFCECTQOLTILG
legend BBBBBBBBBBEBBEBBBBBBEBBBBBBBBBBBEBBBBBBBBBBBBBBBBBBBBBBBBIJIIIIIIIIIIT

H — Germline heavy chain (Vx10)
D — Synthetic D segment

4 — Ju4 gene segment

L- linker sequence

B- VpreB

J— A5 J-like FW4

Figure S3. Scheme of scpre-BCR recombinant protein.



Table 1. WAV contacts and H-Bonds in model scpre-BCR-VH10. The number of times a residue makes contacts or bonds
among the best 10 models is tabulated. Residues <5.0 A apart are considered counted as WdV contact residues. H Bonds
and distances are calculated with Chimera.

Residue | Contact | H-Bond | Location
T31 10 0

A33 10 0 CDR1
R50 10 4

R52 10 5

S52¢ 10 6 CDR2
S53 3 0

E95 8 0

Q98 1 0 CDR3
R100 3 0

R237 1 0 VpreB




