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REULR: Receptor Elimination by
Ubiquitin Ligase Recruitment

Stanford researchers have developed REULR (Receptor Elimination by E3 Ubiquitin
Ligase Recruitment), a mix and match nanobody (VHH)-based extracellular targeted
protein degradation (eTPD) platform.

The toolbox is based on the development of high affinity, human and mouse cross-
reactive nanobodies against five transmembrane PA-TM-RING-type E3 ubiquitin
ligases: RNF128, RNF130, RNF167, RNF43, and ZNRF3 (Figure 1A). REULR molecules
are heterobifunctional modalities than can enforce transmembrane E3 ligase
interactions with a variety of disease-relevant target receptors (EGFR, EPOR, and PD-
1) by induced proximity, resulting in effective degradation of the target receptor at
varying levels. Unlike traditional antagonists that merely block protein function and
rely on sustained high-occupancy, REULR offers catalytic, sustainable action with
lower doses for extracellular/membrane targets (Figure 1B; left). In addition, the
researchers designed E3 ligase self-degrading molecules, "Fratricide" REULRs
(RNF128, RNF130, RENF167, RNF43, and ZNRF3), that allow downregulation of one
or several E3 ligases from the cell surface (Figure 1B; right). Cell surface receptor
modulation by REULR molecules potentially creates "tunable" therapeutic effects
rather than all-or-none outcomes.
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Figure description: Schematic of REULR concept - retargeting E3 Ub ligases to
targets of interest or to other E3 Ub ligases. (Image courtesy: K.C.Garcia & D.H.
Siepe)

In addition to the therapeutic application of REULR molecules as an extracellular
protein degradation (eTPD) platform, the monomeric REULR VHH binding modalities
can be employed as human and mouse cross-reactive cell surface staining reagents
(Figure 1C).The monomeric REULR nanobodies have affinities into the picomolar
range, and demonstrate strong activity in cell surface staining (Flow), affinity
capture and live cell applications (Incucyte). The 10-fold smaller size of nanobodies
compared to traditional full length IgG provides for faster diffusion and are
potentially more efficient staining of tissue sections or whole-mount samples. The
smaller nanobody size also makes it an attractive tool for super-resolution
microscopy, with the significantly closer proximity of the covalently conjugated
fluorophore allowing more precise localization of the target antigen.

Stage of Development
In Vivo Research

Applications

e Binding reagents for research of cell surface proteins
e Therapeutic applications involving modulating activity of cell surface proteins



Advantages

e Allows modulation rather than all-or-none antagonism

Potential for selective, tissue-specific applications

Versatile and modular design - target one or multiple cell surface proteins
Human and mouse cross-reactive VHHs

High affinity, small size
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