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Supplementary tables

Peptide
Target
Before After
Mecl-1 MB1P NRPEIWIAQEIDRIGDEVNAYYARC
Bel-x, XH11b NRPEIWVAQELKRNGDEFNAYYARC
N
Bfl-1 Bim BH3 Ylgfé\é]IAQELRRIGDEFNA FAl D3fK® | NRPEIWIAQELRRAGKVLNAYYARC
Mecl-1 MS1P NRPEIWMTQGLRRLGDEINAYYARC
Bel-x; XXALb NRPEIWYAQGLKRFGDEFNAYYARC
Bfl-1 FSIb NQWVREIAAGLRLAADNVNAQLERC
Bfl-1 NQWAREIGAQLRRMADDL | STt-F10° NRRVVQIAAGLRRAGDQLEKYGERC
Puma BH3
Mecl-1 NAQYER® srt.M9P NRSQYEVIQELIRIGDIVLAYFERC
Bel-x. srt. X 7° NQPLIWFGAQLRRGADEFAAQRERC
5FDa NEENPFWFDIC
TCR-42F3 | QL9 NQLSPFPFDLC
p4B102 NQLSDVPMDLC
TCR55 HLA-B35 N[PLTEEAELC Pep20° NVPLTEDAELC
N _—
MCC YX(VIDVP(D/E)--- MCC-velero® | NYVVVPDGT---ADLIAYLKQATKC
ADLIAYLKQATK
TCR2B4 NYX(V/T)VP(D/E)
T . a N o C
Pepl7 ADSLSFFSSSIKC Pepl7-velcro YVVVPDGT---ADSLSFFSSSIK
LAPI NIETDKAVLEVPGC LAP2¢ NGFEIDKVWYDLDAC

LplA




Supplementary table 1. Amino acid sequences of linear peptides evolved using yeast display
technology. Amino acid sequences of linear peptide with higher affinity are reported. Mutated
residues are shown in bold. Legend: a = higher affinity; b = higher specificity; ¢ = higher
activity; --- = peptide linker; BH3 = Bcl-2-homology-3 motif; Bim = Bcl-2-like protein 11; Puma
= Bcl-2-binding component 3; Mcl-1 = Myeloid cell leukemia sequence 1; Bel-x; = B-cell
lymphoma-extra large; Bfl-1 = Bcl-2-related protein A1; TCR = T-cell receptors; HLA = human
leukocyte antigen; QL9 = peptide epitope of 2-oxogluterate dehydrogenase; MCC = moth
cytochrome C; LplA = Escherichia coli lipoic acid ligase; LAP = LplA acceptor peptide; IL-2 =

interleukin-2, CD69 = cluster of differentiation 69; * = specificity for single target molecule.



Peptide

Target
Before After
cetuximab Mdl NCQFDLSTRRLKCC ?Tlglf/llgfé\gfm NCVFNLGIRRLRC
. NKGGSGVIHBIAHEANMNAW . NKGGSGVIHBIAHEANMNAHVRGDNA
o B3 lacticin 481 QFVFAASC HVRGDN ASC
s o 5 spa NGCPRPRGDNPPLTCKQDSDCLAGCV
T | gpren | YGCPRILMRCKQDSDCLAGC | ™ CGPNGFCGC
0 o VCGPNGFCG€ 3 4Ash NGCPQGRGDWAPTSCSQDSDCLAGC
V3, TS VCREARGDMPRTCGC
0p A NGCVRLHESCLGQQVPCCDPAATCYC
VP . NGCVRLHESCLGQQVPCCDP SGRGDNDLVCYCRC
i & AATCYCRFFNAFCYCRC b3 AL NGCVRLHESCLGQQVPCCDPAATCYC
ibP3 VGRGDVRRKCYCR€
NEDKCSPSGAICSGFGPPEQC e | NEDKCSPSGAICSGFGPPEQCCSGACVL
trintase. ] SOTHI 1 g6 A CVPHPILRIFVCQC SOTI Var.1 NRRARSWRCQC
p MCoTLII MCoTI Var.dbe | WGVCPKVLRNCRRDSDCPGACICLG
NSGVCPKILKKCRRDSDCPGA ' NGYCG€
C N
CTLA MCoTLl | CICRGNGYCG MC-CT-010° APRCKYSHVPCRRDSDCPGKCICRG

NGYCG®




Table 2. Amino acid sequences of cyclic peptides evolved using yeast display
technology. Amino acid sequences of selected cyclic peptides are reported. Mutated
residues are shown in bold. Legend: a = higher affinity; b = higher specificity; ¢ = higher
activity; B = aminobutyric acid (Abu); cetuximab = chimeric (mouse/human) monoclonal
antibody targeting EGFR; Md1 = Meditope; a,f« = integrin receptor family; EETI-II =
Ecballium elaterium trypsin inhibitor II; AgRP = human Agouti-related protein; SOTI =
Spinacia oleracea trypsin inhibitor; MCoTI = Momordica cochinchinensis trypsin

inhibitor; CTLA-4 = cytotoxic T lymphocyte-associated antigen 4.



Peptide

Target
Before After
human EGER GP2- NKFWATVSRGDSYWFEVPVYAETLDEA
" EGFR,,5*" | LELAEWQYPMYHIYYVTRVRPC
lysozyme GolLysy, et | KFWATVFSYGNLFEVPIYAETLDEALE
A033 C
NKFWATVESSEHSFEVPIYAET NCFWATVESVEGYFEVPIY AETCDEAL
rabbit IgG Gp2 LDEALELAEWQYVPAGFEVTR | GaRIgGs , 30 :
VRPC ELAEWQYGNALGYVTRVRP
oat 1o GuGlaG. oo | KFWATVYDYDADYYFEVPIYAETLDE
goatlg EY2217 | AT ELAEWQYYSNHSDYLVTRVRPC
InsR Gop 456 NKFWATVDCLYNDTAFEVPVYAETLD
P KALELAEWQYDPNYCIVTRVRPC
KRas, NRas, | o5 NGPRRPRYPGDDAPVXDLXXF | 5os 1 NGPRRPRYPGDDASIEDLHEYWARLW
HRas XAXLXXYLXVVAC NYLYAVAC
. | NAKATAADRMFAELKCKFFKEIGLE
BoNT/H.B n.a. n.a. Bot.3194.4 VEVREKNGTFICEARC
H1 HA L L HB1 63940 3¢ | CQEYRFTNPFACQIALEILRDFGY

ACTVQTINGECRVRCC*




Table 3. Amino acid sequences of peptides with a well-defined tertiary structure
evolved using yeast display technology. Amino acid sequences of peptides with well-
defined tertiary structure are reported. Mutated residues are shown in bold. Legend: a =
higher affinity; b = higher specificity; X = random amino acid; EGFR = epidermal growth
factor receptor; I[gG = immunoglobulin G; InsR = insulin receptor; Gp2 = T7 phage gene 2
protein; KRas = Kirsten rat sarcoma 2 viral oncogene homolog; NRas = Neuroblastoma
Ras viral oncogene homolog; HRas = Harvey rat sarcoma viral oncogene homolog; aPP =
avian pancreatic polypeptide; BONT/B = botulinum neurotoxin B; H1 HA = influenza A

H1 haemagglutinin. Note: n.a. = not available.



Supplementary figures
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Figure S1. Tridimensional structures of peptides evolved using yeast display technology. a)
BH3-like peptide (PDB code: 6E31; NQRVVHIAAGLRRTGDQLEAYG®); b) peptide loaded on
a MHC (PDB code: 6BGA; NADSLSFFSSSIK®); ¢) cyclic peptide meditope (PDB code: 4GW1;
NCQFDLSTRRLKCYF); d) bioactive isoform of the cyclic peptide somatostatin S-14 (PDB code:
2MI1; NAGCKNFFWKTFTSCO); e) single-chain insulin-like peptide (PDB code: 2JZQ;
NFVNQHLCGSDLVEALYLVCGERGFFYTDPTGGGPRRGIVEQCCHSICSLYQLENYCNC);
f) Ecballium elaterium trypsin inhibitor II (EETI-II, PDB code: 2IT7,
NGCPRILMRCKQDSDCLAGCVCGPNGFCG®); g) human Agouti-related protein (AgRP, PDB

code: THYK; NCVRLHESCLGQQVPCCDPCATCYCRFFNAFCYCRKLGTAMNPCSRTC); h)



Momordica cochinchinensis trypsin inhibitor (MCoTI-1I, PDB code: 1HAY;
NSGSDGGVCPKILKKCRRDSDCPGACICRGNGYCG®); i) minimized T7 phage gene 2
protein (Gp2, PDB code: 2WNM;
NTGSLSVDNKKFWATVESSEHSFEVPIYAETLDEALELAEWQY VPAGFEVTRVRPCVAP
K©); 1) avian pancreatic polypeptide (aPP, PDB code: 1PPT;
NGPSQPTYPGDDAPVEDLIRFYDNLQQYLNVVTRHRY®); m) aoa design (PDB code:
5U00I; N\RKWEEITAERLREEFNINPEEAREAVEKAGGNEEEARRIVKKRLC); n) afpa design
(PDB code: 5UYO;
NHMDVEEQIRRLEEVLKKNQPVTWNGTTYTDPNEIKKVIEELRKSMC); 0) Bofp design
(PDB code: 5UP5; NTQTQEFDNEEEARKAEKELRKENRRVTVTQENGRWRVTWDC); p)
BBapp (PDB code: SUPI;
NGLVPRGSHMTTVKLGDIKVTFDNPEKAKKYAQKLAKIYQLTVHVHGDTIHVK®).

Peptides are shown as cartoon colored in blue. Disulfide bonds are shown as yellow sticks.



