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INTRODUCTION - |

I Extracellular Matrix Degradation
The urokinase-type plasminogen activator receptor (uPAR) is a membrane- o | T
anchored glycoprotein expressed at low levels during physiological " Woung Healing J
processes such as tissue remodeling and inflammation. However, in many Latent-GF _ GF .
human cancers elevated uPAR expression is associated with poor uPA pro-MMPs " -
prognosis.!!! In addition to being a compelling target for cancer therapy, pro-upa - Plasmi Plasminogen I
UPAR represents a promising generic imaging target.l? Universal uPAR P - e

probes could facilitate the emergence of fluorescence-guided surgery, a
technigue shown to improve tumor-free survival following resective
surgery.3l The loop region uPA21-30 of the endogenous ligand uPA interacts
within the confined central cavity of uPAR and is responsible for the
majority of the binding interactions.lY) Through systematic structure-based
design, we developed a high affinity uPAR ligand based on uPA%'-3 that
accumulates in colorectal cancer in mice.
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Lead Identification - Optimization
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T 1.0+ SBL-uPAR-13 0
O = § SBL-uPAR-15 N . . . .
—— 3 SBL-UPAR-16 H substitutions were introduced in the
Q 0.5- . . . .
| 1) = SBLuPAR T lead peptide to identify hit .
5 -UPAR- e , — e o L L
8 ] SBL-UPAR-20 modifications. Design freedom due to Phe  SBL-UPAR-19-
L 0.0 :I
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s o - - -UPAR-113 <1, [
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0.0 R e | _ . _ o * Hindered/extended aromatic improvement Ala(Bu) Ala(Cp) hSer  SBLAPAR .6 1
100 10" 102 10° 10¢ 105 +10¢ JO obtain the lead peptide for an amino acid substitution Tht  SBL-UPAR.81—
Competitor Concentration [nM] campaign cyclization types/lengths were screened. A serial system improves Tyr* Ki (1M) D-Ser SBL-UPAR-82 =
o : . : 0.0 0.5 1.0 1.5 2.0 7 D-Asp SBL-uPAR-83-
dilution of the competitor was incubated with constant —_— i ASp  SBL-UPAR-88 -
. . . . . Trp SBL-uPAR-19=
Ava: 5-aminovaleric acid concentration of uPAR and labeled reference peptide * Ala(Cp)>lle , : = D-lys  SBL-uPAR-84+
. ) . . Nal SBL-uPAR-86 — Lys  SBL-UPAR-89-
# TAMRA AE105. After incubation for 5 minutes, the thermophoresis "Nal  SBL-uPAR-87 I — !

was measured on a Nanotemper Monolith.
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code Sequence K, (nM) S E‘?”‘éﬁ’g‘?““") 899% o NH o f
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/ » Wl
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SBL-uPAR-91 Dab Aal Hag Asp 11.2 +0.3 Ho@ | Lf Aal: ocallyl lysine The lead peptide was regidified with a second crosslink. As the Lys replacement is
SBL-uPAR-99 Dab Aal Dmt Hag Asp 0.66 +0.06 OI}H‘-VH SR detrimental for binding, Aal was synthesized and used as anchoring residue. This novel
O [ [ . [ ] . . . .
SBL-uPAR-100 Dab Asn(Et) Aal Hag Asp 0.35 +0.04 0 i, consfctjam.archltecture resulted in sub-nM ligands when combined with discovered hit
SBL-uPAR-101 Dab  Asn(Et) Al Dot Hag Asp 0.17 +0.04 SBL-UPAR-66 modifications. The TAMRA-labeled SBL-uPAR-110 bound both human and mouse uPAR,

: indicatin i ross-r ivity.
Hag: homoallyl glycine dicating species cross-reactivity

In Vivo Imaging Conclusions Perspective

Near-Infrared Fluorescence SPECT/CT
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** Development sub-nM uPA mimetic d Combine hit modifications in monocycle

SBL-uPAR-107

Approaching K, uPA (0.1-0.5 nM)
d Combine *Nol & Ala(Cp) in bicycles

¢ Striking backbone mimicry

[111|n]-SBL-uPAR-104

1 Investigate targeted therapies

SBL-uPAR-107+ excess cold

** Human-mouse species cross-reactivity

ex vivo biodistribution  dosage ex vivo biodistribution *» In vivo imaging contrast from 1 h p. i. J Expand design for other PPI’s
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0.5 nmol 2+
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Nude mice were subcutaneously inoculated with human colorectal cancer cells (HT-29).
Tumor-bearing mice were injected with SBL-uPAR-107 for fluorescence imaging or with
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[1111n]SBL-uPAR-104 for SPECT imaging, either with or without a 60-fold excess of cold PIOUg M. et al. Biochem 2001, 40, 12157-12168 L
Ilgan.d. (SBL-uPAR-100). Im.ages were acqum?d at 1,-3, 6,- 24 h pOSI !nject|on. Clear uPAR- Mateusiak t. et al. Adv. Sci. 2024’ 11(30)’ 2400700 ‘ gI)Bli\é¥EUC(ZETNUTI$fL
specific tumoc accumulation was observed in both imaging modalities. BIOLOGY
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