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4. Quantify Protein Abundance Across Wide

1. Introduction Dynamic Range with a Lytic Assay

Intracellular signaling is largely mediated through protein dynamics, including changes in

. . ! . . L . . * Monitor regulated degradation of
protein abundance, interactions, location, or post-translational modification. While the behavior

. PROTACSs Target Proteins for Degradation
endogenously expressed, HiBIT-

of proteins is commonly studied using overexpressed reporter genes, CRISPR/Cas9 offers the : : . Ligase  Target

possibility of tagging genes with reporters at the endogenous locus in order to maintain tagged proteins using a lytic assay. Recorggr'ﬁfiﬂ E{Séﬁ'é‘ PRD4 PROTACs = dBetl & Mzt
physiological expression levels, regulation, and stoichiometry with binding partners. The 11- . Lytic reagent: LgBiT protein, \ |/

amino-acid peptide, HiBIT, reprgsents an |deql tag fc_)r_ studylng. the protgln dynamics of furimazine and detergent "I;I’-rég?e?;\ :

endogenously expressed proteins. Its small size facilitates rapid knock-in of the tag using (homogeneous; <10 min; glow UtI)E_B _'t_ (BRD4)

ribonucleoprotein complexes of Cas9 and gRNA along with synthesized single-stranded kinetics) ! ! “Llgase

oligonucleotide donor DNA. High-affinity complementation of HiBiT with the 18 kDa LgBIT ' ” Proteosome
subunit generates the bright, luminescent NanoBiT™ enzyme, enabling sensitive quantification « Sensitivity to 0.1 attomoles (3 fg of a @

of HiBiT—tagged proteins over 7-order§ of -magnitud-e of Iinegr dynamic range. (-Zlhanges-in 30kDa protein), ideal for monitoring Degraded
protein abundance can be monitored in either a lytic endpoint assay using purified LgBIiT expression at endogenous levels. Target

protein or in a live-cell kinetic assay by expressing the LgBIiT subunit in cells. Interactions of a
HiBiT-tagged protein with protein fusions to HaloTag can be measured in live cells using _ _
bioluminescence resonance energy transfer (BRET). We apply these assays to the induced >7 logs linear dynamic range Degradation of endogenously expressed
degradation by PROTAC compounds of the bromodomain-containing protein, BRD4, and show MIBITBRDE montiored with yiie assay
both a decrease of endogenously expressed HiBIiT-BRDA4 in cell lysates and live cells and
Increased protein interactions with the E3 ligase complex and ubiquitin. HIBIT can also be used
to measure translocation of proteins to and from the cell surface in a live-cell assay that takes
advantage of the membrane impermeability of LgBIT. We show that internalization of
endogenously expressed HiBiT-EGFR and HiBiT-f2-AR can be measured in a matter of 97% Inhibition
minutes as a loss in extracellular HiBiT signal. Furthermore, phosphorylation of HiBiT-EGFR N Tonhes "1 oo Tooas7]
upon activation can be monitored in a homogeneous assay by measuring BRET from the Li e

HIBIT/LgBIT complex to a fluorescently labeled secondary antibody to monitor binding of an
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2. Overview of HIBIT and Endogenous Tagging 5. Quantify Protein Abundance in Live Cells
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3. Multiple Detection Formats to Measure Protein 6. Measure Protein-Protein Interactions with
Dynamics NanoBRET
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/. Measure Receptor Internalization

Rapidly quantify the amount of
endogenously expressed, HIBIT-
tagged protein exposed to the

extracellular medium (<5 min). TR
LgBiT +

Extracellular reagent: LgBiT furimazine é b
protein and furimazine in a non- K

lytic buffer.

Monitor protein internalization,
trafficking to surface, or
secretion.
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8. Measure Post-Translational Modifications
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O. Conclusions

Monitor protein dynamics at endogenous levels of expression using HiBIT

» Tag genes at endogenous loci
« 11 amino acid size greatly facilitates CRISPR/Cas9 workflow for genomic
knock-ins
« Sub-attomole sensitivity enables measurement of proteins at
endogenous levels

» Quantify protein abundance
« Homogeneous, add-mix-read assay protocols
« >7-log linear dynamic range
« Monitor changes in regulated protein stability or degradation
« Lytic endpoint or live-cell kinetic assays

» Measure protein-protein interactions in live cells
« Expression of LgBIT converts HIiBIT into a BRET donor
* Fusions to HaloTag act as BRET acceptors

» Measure internalization or secretion of HiBiT-tagged proteins
* Quantify surface-expressed or secreted HiBiT-tagged proteins in < 4 min

» Measure post-translational modifications

 BRET In lysate from HIBIT/LgBIT complex to fluorescently labeled
secondary antibody
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