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Bicyclic peptides
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Chemical reaction
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Cysteine residuesin t

phage copies per | number of cysteines

protein: | phage: per coat protein:

pVIII 2700 0
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Phage with disulfide-free gene-3-protein

(Kather, I. et al., JMB, 2005)
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Phage peptide library

random amino acids

|
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library size: > 4x10° transformants
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Targets: serine proteases (class S1A)

— chymotrypsin
L plasmin

- factor Xla

- plasma kallikrein
thrombin

factor Xlla

tissue-type PA

urokinase-type PA

cathepsin G
‘ - trypsin

~ PSA

- factor Xa

~ factor Vlla
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Sequences of selected peptides
1C50(NM):
TBMB linear
Mutant: Amino acid sequence: reacted peptide
PK1 C B M S
PK2 4P I G 28 >10000
PK3 3N Y DV A
PK4 PIETITF 33 7181
PK5 A LNIDGTPIAG
PK6 A YEDLMUWJAG 21 5707
PK7 A MESEGV[G
PK8 A VHE PT MG
PK9 A V Q V N[e G K& G
PK10 A N S D R[® I SEAG
PK11 A GDQTJe H P&l G
PK12 A VHNY[® V T [l G
PK13 A G E G R T [P G 39 >10000




Sequences of affinity matured peptides

ICso(NM):

Amino acid sequence:

Mutant:
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Inhibitor specificity

Protease Sequence identity* 1IC (NM)
Human plasma kallikrein 1.7

Mouse plasma kallikrein | 79% > 10'000
Factor Xla 63% > 10°000
Thrombin 36% > 10000

*) compared to human plasma kallikrein
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— chymotrypsin
L plasmin

- factor Xla

- plasma kallikrein
thrombin

factor Xlla

tissue-type PA

urokinase-type PA

cathepsin G
‘ - trypsin

~ PSA

~ factor Xa

~ factor Vlla

Cathepsin G selections
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Cathepsin G selections

— chymotrypsin

L plasmin
- factor Xla Mutant:  Amino acid sequence:
[ L plasma kallikrein
hrombi CGl A G LW G p
| thrombin CG2 A VG F G F
factor Xlla
CG3 A G Q QHS
tissue-type PA CG4 A G HNDTW
urokinase-type PA CGS A G GGGE
CG6 A PRIESG LPIF

cathepsin G
‘-trypsin CG7 ASRLEYA QO E C M R
CGS8 ATEHRYIGC S G oy T I3

~ PSA

~ factor Xa

~ factor Vlla

Heinis, C. et al., Nat. Chem. Biol., 2009
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Urokinase-type plasminogen activator (uPA)

Structure of uPA
(25 kDa)
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Urokinase-type plasminogen activator (uPA)

Plasminogen proMMPs

E Inactive Active Plasmin \'
. pro-uPA uPA \’ @ _/' [E \D‘egradatmn
L —

MMPs

TGF-B1 TGF-B1
(latent) (activated)

23



Available uPA inhibitors

Inhibitor Activity

WX-UK1 (small molecule in clinical trials) K.=410 nM

CJ-436 (most selective/potent small molecule) K,=20nM

Upain-1 (best monocyclic peptide) K,=6700 nM

DS2 (monoclonal antibody against murine uPA) Kp=6.4nM

o 0 HO  on
Sy o
BT S,
WX-UK1 NH CJ-436 NH
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