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Supplementary Figure S1. Full-length amino acid sequences of human autonomous Vy/V,
sdAb scaffolds used in this study. Numbering is according to Kabat.
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Supplementary Figure S2. Am

VHB82ss, VH428 and VL383ss libraries. Asterisks denote stop codons.
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Supplementary Figure S3. SDS-PAGE in reducing and non-reducing conditions of all antigen-
specific sdAbs isolated from the VL383ss, VH428 and VHB82ss synthetic human Vu/V, sdAb
libraries. 1-5 pg of each IMAC-purified sdAb was electrophoresed in a Mini-PROTEAN® TGX
stain-free gel (Bio-Rad); the loading buffer for the samples contained 40 mM Tris, pH 6.8, 6%
(v/v) glycerol, 2% (w/v) SDS and 0.05% (w/v) bromophenol blue. DTT was added to some
samples at 15 mM (+ DTT). Molecular weight marker is Bio-Rad Precision Plus Protein™
Unstained Protein Standards, Cat. #1610363.
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Supplementary Figure S4. Properties of human Vy and V. sdAbs enriched by stability
selection. (A) Overlap of unique VH sdAbs enriched from the VHB82ss library by replicate
stability selection. (B) CDR-H3 length distribution of unique VH sdAbs enriched from the
VHB82ss library by replicate stability selection. (C) Overlap of unique VL sdAbs enriched from
the VL383ss library by replicate stability selection. (D) CDR-L3 length distribution of unique VL
sdAbs enriched from the VL383;s library by replicate stability selection.
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Supplementary Figure S5. Amino acid representation at each randomization position in VL

sdAb clones (n;

332) enriched from the VL383ss library by replicate stability

510 and n,=

selection. Asterisks denote stop codons.
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Supplementary Figure S7. Amino acid representation at each randomization position in all VL

sdAbs present after three rounds of replicate stability selection of the VL383ss library. Asterisks

denote stop codons.
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Supplementary Figure S8. Am

sdAbs present after three rounds of replicate stability selection of the VHB82ss library. Asterisks

denote stop codons.



Supplementary Table SI. Sequences of oligonucleotide primers used in this study.

Name Sequence (5'—> 3') Purpose
PCR Amplification of
M13F TTG TAA AAC GAC GGC CAG p.
assembled library
PCR Amplification of
M13R GGA AAC AGC TAT GAC CAT G p.
assembled library
-96GIII CCC TCA TAG TTA GCG TAA CGA TCT CoIony—PCR Sequencing
fdTGIII GIG AAA AAA TTA TTA TTC GCA ATT CCT Colony-PCR Sequencing
CGC TCT TCC GAT CTC TG NNNNN CAG CTG CAG
seqF-428 CTG CAG GAG TCG GGG NGS
F-B82S CGC TCT TCC GAT CTC TG NNNNN CAG GTG CAG NGS
S€q CTG CAG GAG TCG GGG
CGC TCT TCC GAT CTC TG NNNNN GAA ACG ACA
seqF-383S CTC ACG CAG TCT CCA NGS
R-428 TGC TCT TCC GAT CTG AC NNNNN TGA GGA GAC NGS
S€q GGT GAC TAG TGT TCC
R-B82 TGC TCT TCC GAT CTG AC NNNNN TGA AGA GAC NGS
S€q s GGT GAC CGT GGT ACC
R-3835 TGC TCT TCC GAT CTG AC NNNNN TTT GAT CTC NGS
S€q CAC CTT GGT CCC CTG




Supplementary Table SlI. Expression yields from overnight E. coli TG1 cultures, T,s and
solubility profiles of potential human V sdAb scaffolds considered for use in this study.

Vu sdAb Disulfide Linkages Expression
scaffold (IMGT numbering) Yield (mg/L) Tm (°C) Monomer (%)
VH44 23-104 8.2 64.2 >95
VH44ss 23-104, 54-78 2.0 74.5 72.3
VHB82 23-104 12.8 57.9 >95
VHB82ss 23-104, 54-78 15.6 72.9 80.8
VH419 23-104 34 56.9 >95
VH419ss 23-104, 54-78 0.6 67.4 >95
VH429 23-104 3.4 58.5 >95
VH429ss 23-104, 54-78 16.0 71.8 >95
VHM41 23-104 1.8 60.8 >95
VHM41ss 23-104, 54-78 2.1 72.2 63.7
VHM81 23-104 32.8 66.9 >95
VHM81ss 23-104, 54-78 1.9 76.8 85.0
VH428 23-104 40.0 62.3 >95
VH428ss 23-104, 54-78 9.6 73.1 >95
VH420 23-104 8.1 57.8 >95
VH420ss 23-104, 54-78 33.6 67.3 >95
VH414 23-104 11.8 55.3 >95
VH414ss 23-104, 54-78 nd 64.7 >95
VH423 23-104 2.4 55.0 >95
VH423ss 23-104, 54-78 nd 70.7 >95
VH413 23-104 5.8 54.2 >95
VH413ss 23-104, 54-78 <0.1 nd nd

nd, not determined

V4 sdAb scaffolds in bold red font were selected for CDR-shuffling experiments.



Supplementary Table SllIl. Expression yields from overnight E. coli TG1 cultures, T,s and
solubility profiles of potential human V|, sdAb scaffolds considered for use in this study.

V. sdAb Disulfide Linkages Expression
scaffold (IMGT numbering) Yield (mg/L) Tm (°C) Monomer (%)
VL324 23-104 25-7.0 66.1 >95
V0L324ss 23-104, 54-78 05-11 73.4 >95
VL325 23-104 34.8 68.5 >95
VL325ss 23-104, 54-78 39.0 82.5 >95
VL335 23-104 36.4 61.7 >95
VL335ss 23-104, 54-78 33.8 79.0 >95
VL342 23-104 1.0-7.7 58.4 >95
VL342ss 23-104, 54-78 1.7-10.8 63.8 >95
VL364 23-104 0.3-77.0 57.0 >95
VL364ss 23-104, 54-78 4.7 72.3 >95
VL389 23-104 3.0-16.7 51.9 >95
VL389ss 23-104, 54-78 6.5 66.3 >95
VL383 23-104 6.8 57.3 >95
VL383ss 23-104, 54-78 47.0 73.8 85.3
VL382 23-104 2.9 70.1 >95
VL382ss 23-104, 54-78 22.8 83.3 >95
VL330 23-104 1.8 62.8 >95
VL 330ss 23-104, 54-78 16.3 83.7 >95

nd, not determined

V. sdAb scaffolds in bold red font were selected for CDR-shuffling experiments.



