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Drug discovery in the ubiquitin proteasome system has the potential to

create cancer-treating therapeutics with a high level of specificity and |

selectivity. While drugs such as Bortezomib and Carfilzomib can be | Eu® Cryptate
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compounds with higher selectivity and less associated toxicity via
degradation of cellular proteins regulated by E3s. Recently, the SCF E3 o | , , | Time
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widely known in an approach called PROteolysis-TArgeting Chimeras \
(PROTAC's). This new field exploits the intracellular ubiquitin-proteasome
system to selectively degrade target proteins. Lately, small-molecule
PROTACs with high potency have been frequently reported. Yet it is
difficult and cumbersome to validate and screen compounds in-vitro
against the SCF due to a lack of proper tools probing the system. For the Cullin2-Rbx1-EloB/C-VHL Activity Cullinga/Rbx1/DDB1/CREN
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Rare earth cryptates are macrocyclical structures encasing a rare time (min) time (min)
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with organic moieties functioning as “light-harvesting” antennas to 50nM of CuII|n4a/be1/DI.DBl/CRB.N were m!xgql with UquUItlnathn: SOr)M of Cullin2-Rbx1-EloB/C- Ubqu|t|nat|oQ: SOnM of Cullin4a-Rbx1-DDB1-
collect and transfer energy by intramolecular non-radiative | UBA]_I UBEZDL TRF-Ub mix. Reactions were initiated VHL were mlxed Wlth l.J|.3A1, UBEZD]., TRF—Ub CRBN were mixed Wl.th. UBA]., QBEZD].., TRF—Ub
processes. Our cryptate is composed of a macrocycle in a cage- g with .addltlon of Mg-ATP and quenched with SDS MmixX. Reactlor)s were initiated with ac.ldljuon of MmiIX. Reactlor)s were initiated with ac.ldljuon of
shaped assembly composed of three bipyridine arms, which | running buffer after 1 hour. Samples were run on SDS- Mg-ATP, excited at 304 nm, and emission Mg-ATP, excited at 304 nm, and emission
complex a Eu3*ion (Eu3*TBP) as shown in the structure below. PAGE and transferred onto PVDF membrane, and detected at §20 nm, anc! 6§5 nm. Re.actlon detected at §20 nm, anc{ 6§5 nm. R.eactlon
Unlike other common flavors of rare earth complexes like chelates, blotted against anti-CRBN. High MW CRBN ubiquitin reaches maximum velocity in ~10 minutes. reaches maximum velocity in ~8 minutes.

cryptates are extremely robust and stable structures that show no multimers are observed with addition of ATP.

sensitivity to photobleaching. This is largely due to cryptates

having no dissociation between the complexed ion and the ,
macrocycle, contrary to chelates, which often exhibit uncoordinated
bonds with solvent. These properties allow cryptates to perform in
stringent conditions, e.g. in presence of strong chelators, of § L A AL el A s A A i o S Hiitii».
divalent cations (e.g. Mn?#*, Mg?#*), extremes of pH, organic solvents, | ]
and high temperatures (PCR or other thermorequlated processes). |
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Deconjugating enzymes (DUBs) catalyze the removal of ubiquitin from
substrate proteins. This reversal of the conjugation cascade affects critical
events in the cell proteome such as protein degradation through the

Cryptates  Chelates proteasome. To date, more than 100 DUBs have been annotated, and many

Stability il —— , , studies have shown their multiple functions in human disease. Current DUB
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— Ceranne cleaved with a serial dilution of Cezanne from 100- cleaved with a serial dilution of MINDY-2 from 100- with K48, and Cezanne with K11 TR-FRET ubiquitin
25 kDa Ub, 3.13nM over 100 minutes. Cezanne preferentially 3.13nM over 100 minutes. MINDY-2 is highly chains exhibit a linear relationship against DUB
20 kDa ™ cuts K11 chains. Rates of chain hydrolysis are specific for multimeric K48 chains. Rates of chain concentration. MINDY-2 appears to process K48
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We report the performance and capabilities of a real-time homogeneous TR-FRET Amerik, A. Y., & Hochstrasser, M. (2004). Mechanism and function of
K11 and K48 TR-FRET Ubiquitin Chains cleaved with Cezanne Assay designed to provide a fast and sensitive method of monitoring ubiquitin deubiquitinating enzymes. Biochimica et Biophysica Acta (BBA)-
and MINDY-2: (Left, Coomassie staining), 2ug K11-linked TR- conj.ugation mediated by the Cullin4a/Rbx1/DDB1/CRBN as well as Molecular Cell Research, 1695(1), 189-207.
FRET Ubiquitin chains were cleaved with 2ug Cezanne, and 2ug Cullin2/Rbx1/EloB/C/VHL. We demonstrate ATP dependent Cereblon . . .
of K48-linked TR-FRET chains were cleaved with 2ug MINDY-2 ublqwt.lnatlon. In a real time assay readout typlcglly occurring within 30.m|nl.Jtes, Magennis, S. W., Parsons, S., Pikramenou, Z., Corval, A., & Woollins, J. D.
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linked Ubiquitin chains formed are di- and tri-ubiquitin repqrt the perfqrmapce Qf a new series of purlflgd TR—FRET m.ultlmer ubqu|t|r\ lanthanide complexes. Chemical communications, (1), 61-62.
multimers. Post hydrolysis, primarily monomer-Ubiquitin chains of specific lysine linkage useful for DUB kinetics analysis and or screening
becomes visible. K48-linked TR-FRET chains consist mostly of approaches. Both Cezanne and MINDY-2 exhibit linear concentration dependent Miyauchi-Nanri, Y., Mukai, S., Kuroda, K., & Fujiki, Y. (2014). CUL4A-
di, tri, tetra, and higher MW multimers that hydrolyze down to Increases in velocity Wit.h. K11 and K48 ch.ai.n.s respectively. Furthermore, MINDY-2 DDB1-Rbx1 E3 ligase controls the quality of the PTS2 receptor Pex7p.
lower MW ubiquitin species upon MINDY-2 addition (right knoyvn for its very specific subsjcrate specificity and preference for longer K48 Biochemical Journal, 463(1), 65—-74. doi: 10.1042/bj20130861
panel). The same gel imaged using a fluorescence detection cha!ns, can qwckly and cqnvenlently be analyzed using our TRF-K48 substratg.
camera at 665nm reveals Cy5 incorporation into all chains. Unlike existing technologies, our platform does not rely on secondary detection Zheng, N., & Shabek, N. (2017). Ubiquitin Ligases: Structure, Function,
methods such as antibodies, and fills a longstanding gap in the ability of and Regulation. Annual Review of Biochemistry, (0).

researchers to conduct drug discovery and mechanistic studies with simple assays
tailored for the ubiquitin proteasome system.
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