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measure over a range of 
7 orders of magnitute

Principle

HiBiT Protein Tagging System
brings the power of bioluminescence to protein analysis
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The HiBiT Protein Tagging System facilitates the set-up of easy-to-quantify and highly sensitive protein 
assays, monitoring regulated changes in cellular protein abundance. HiBiT simplifies protein tagging in live 
cells, providing a streamlined, antibody-free detection protocol that requires only a luminometer for signal 
quantification. With a sensitivity down to the endogenous protein expression level and the convenience of a 
single-reagent-addition step, HiBiT technology opens up a universe of possibilities for researchers studying 
protein biology. 

4 − 10 min

Detection

HiBiT POI

LgBiT
POI

DETECTION
REAGENT

Detection 
Reagent

HiBiT is an 11 amino acid peptide tag that can 
be attached to any protein-of-interest (POI) 
and detected in a few minutes using simple 
bioluminescent reagents. The detection 
reagent contains an inactive luciferase subunit, 
Large Bit (LgBiT), which rapidly binds to HiBiT 
to produce a highly active luciferase enzyme.

Sensitive Protein Quantification For Endogenous Biology

The broad linear dynamic range accurately 
quantifies HiBiT-tagged proteins regardless of 
their expression level. With a detection limit 
of less than 10-19 moles, the HiBiT Detection 
System can quantify even low abundance 
proteins at endogenous levels of expression.
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HiBiT Tagging & Quantification Workflow

A perfect match – HiBiT & CRISPR/Cas9

Tagging with HiBiT
HiBiT-tagged proteins are expressed either 
from a vector construct or under the control of 
their native promoter after CRISPR-mediated 
insertion into the respective genomic locus.

Quantification of HiBiT-tagged proteins: The amount of HiBiT-tagged proteins can be easily quantified using 
“add-and-read” assays without the need of antibodies. The lytic detection reagent quantifies the total amount of 
HiBiT expressed proteins, whereas the extracellular detection reagent detects cell-surface or secreted proteins. 
By use of the HiBiT blotting reagent the size of HiBiT-tagged proteins are rapidly determined on a traditional 
western blot membrane.

A cloning-free protocol for rapid success!

Learn more about that protocol
www.promega.com/
protocol-crispr-hibit

Identify target and find genomic sequence

Design crRNA and order guide RNA (crRNA + tracrRNA)

Design and order HiBiT Donor DNA template

Transfect guide RNA, donor DNA and Cas9

Validate editing event in cells and perform experiment
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Applications of the HiBiT Protein Tagging System

The HiBiT Protein Tagging System opens up a universe of possibilities for researchers in the world of functional 
gene and protein analysis. It is a straightforward tool for building new assays to interrogate cellular protein 
biology with a bioluminescent protein tag. Optimized protocols and assay reagents enable you to easily establish 
cell-based assays for your individual protein of interest.

Internalization
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secreted
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Protein degradation

PROTACs

Autophagy

Protein expression

and many 
many more...

Nucleus

CRISPR
HiBiT

Protein regulation

Features & Benefits

Small Tag Size

•	 Reduces potential  impact on fusion partner 
function

•	 Greatly facilitates CRISPR/Cas9 workflow for 
genomic knock-ins

Simple & Short Detection Protocol 

•	 Homogenous 1-step assay (“add only“)
•	 No antibodies and no washing steps required
•	 Suitable for High-Throughput Screening Assays

Sensitive & Quantitative 

•	 Sub-attomole sensitivity enables  
measurement of proteins at endogenous levels

•	 Large linear detection range (>7-logs) 

Facilitates Endogenous Protein Assays with  
CRISPR/Cas9 

•	 Study proteins under endogenous regulation
•	 No cloning required
•	 Optimized protocol available

Measure regulated protein expression, protein stability, targeted protein degradation, 
receptor internalization...
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Monitor Post-Translational Regulation of Proteins in Cells

The HiBiT Tagging Technology can be easily applied to monitor post-translational regulatory processes such as 
protein stabilization as shown below for the transcription factor HiF1α. For this experiment the Nano-Glo® HiBiT 
Lytic Detection System was used to measure regulated changes in protein abundance. 

Stabilization of transcription factor HIF1α

The level of the constitutively expressed 
transcription factor HIF1α is controlled by the 
presence of molecular oxygen (O2). Under normoxic 
conditions HIF1α becomes prolyl hydroxylated in an 
oxygen-dependent reaction by prolyl hydroxylases. 
This modification leads to the recruitment of the 
von-Hippel-Lindau (VHL) tumor suppressor and other 
components of the E3 ubiquitin ligase complex that 
marks HIF1α for proteasomal degradation by poly-
ubiquitination. During hypoxia or upon chemical 
inhibition of prolyl hydroxylases with phenanthroline, 
HIF1α accumulates, dimerizes with the ß-subunit 
and drives the expression of HIF1α-responsive genes. 
By tagging HIF1α with HiBiT, this post-translational 
regulatory process can be easily measured.

Endogeneous 

expression for 
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HIF1α

Nucleus

HIF1α
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HIF1α-HiBiT was expressed in HeLa cells by either 
transient transfection of varying amounts of CMV 
or PGK-promoter-driven expression constructs or 
by CRISPR/Cas9-mediated insertion of the HiBiT 
tag at the endogenous locus. Upon induction of 
hypoxia with 1,10-phenanthroline, HIF1α-HiBiT 
protein expression levels were quantified using the 
Nano-Glo® HiBiT Lytic Detection System. Maximal 
fold-response was detected for HIF1α-HiBiT 
expressed under endogenous regulatory conditions. 
Endogenous expression not only reduces artifacts 
related to overexpression but also maintains the 
proper stoichiometry with endogenous binding 
partners.

Quantification of hypoxia-induced stabilization of HIF1α at various expression levels

HIF1α

1,10-phenanthroline [µM]

0     0.03    0.1     0.3      1        3      10      30Rapid and antibody-free visualization of HIF1α 
stabilization from phenanthroline treated cells using 
the Nano-Glo® HiBiT Blotting System. Cell lysates 
were blotted from tansiently transfected cells with 
a PGK-promoter driven HiF1α-HiBiT expression 
construct.
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The degradation of proteins is a common mechanism to alter the activities of signaling pathways. Beside  
knocking down a certain protein by RNAi or chemically inhibiting its molecular function, the targeted degradation 
of proteins by so-called proteolysis-targeting chimeras (PROTACs) has become a promising strategy to 
pharmacologically interfere with cellular signaling and especially to address proteins that cannot be inhibited  
due to a lack of regulatory or active sites. 

PROTACs – Targeting Proteins for Degradation

PROTACs are bifunctional molecules composed of a moiety that binds to the protein of interest coupled to a 
moiety that binds to a member of an E3 ligase complex. Simultaneous binding of each moiety brings the E3 
ligase complex into proximity to the target protein, leading to its ubiquitination and subsequent proteasomal 
degradation. The PROTAC dBET1 was designed to direct the bromodomain-containing protein 4 (BRD4) to the 
proteasome machinery. By tagging the target protein with HiBiT, this process can be easily monitored.

Monitor Protein Degradation in Cells
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Monitoring targeted degradation of BRD4-HiBiT in cells induced with the PROTAC dBET1

The magnitude of the dBET1-dependent BRD4 is 
influenced by the expression level of the HiBiT-
BRD4.  Overexpression likely overwhelms the 
endogenous ubiquitin ligase and proteasomes. 
Reducing expression levels with either less CMV 
expression vector, weaker promoter or endogenous 
tagging improves the magnitude of the response.
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The simple protocol and luminescence half-life of 
greater than 3 hours make the Nano-Glo® HiBiT 
Lytic Detection System ideal for batch processing 
multiple plates in high-throughput applications. The 
development of HTS assays for protein regulation is 
not possible with antibody-based methods.

Induced degradation of BRD4-HiBiT in a CRISPR-derived pool of cells in 384-well plates
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Agonist EC50

Percentage Receptor 
Remaining on Surface

Isoproterenol 50.9 nM 16 %

Salbutamol 161 nM 45 %

Salmeterol 1.04 nM 63 %

Formoterol 2.92 nM 16 %

The Nano-Glo® HiBiT Extracellular Detection System enables the development of simple, quantitative assays for 
receptor internalization that save time and eliminate the variability associated with antibody-based methods. 
Using the optimized detection reagent results in rapid equilibration with protein receptors that minimizes well-
to-well variability and captures rapidly changing biology. 

Measure ligand potency and extent of GPCR receptor internalization in a few minutes 

Stimulation of the β-2 adrenergic receptor (ADRB2) 
with different agonists leads to its internalization. 
When expressed as an externally-tagged HiBiT fusion 
protein this process can be easily quantified using the 
Nano-Glo® HiBiT Extracellular Detection System as 
the LgBiT is cell-impermeable and will only detect the 
membrane-associated fraction of the receptor. 

Surface Receptor Quantification & Internalization 

The potency (EC50) of different ADRB2 receptor agonists was determined in a homogenous plate-based assay 
and the degree of receptor internalization was calculated respectively. The known agonists of ADRB2 promoted 
receptor internalization with the expected differences in rank order potency. Additionally, the partial agonists 
salbutamol and salmeterol displayed the expected reduction in the extent of internalization.

ADRB2 Agonist

+

G P C R

Gs
ADRB2

HiBiT
LgBiT

LgBiT

INTERNALIZATION

Salbutamol

Isoproterenol

Salmeterol

Formoterol

The Nano-Glo® HiBiT Extracellular Detection 
System enables the development of robust 
screening assays for membrane receptor biology 
or protein secretion that are not possible with 
standard immunodetection methods. 

Internalization of HiBiT-ADRB2 in stably transfected HEK293 cells in 384-well plates
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A picture paints a thousand words… 

Add tag on
N-terminus
of GPCR &

express on cell
surface

Treat with agonist
for different times

5 - 10
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DRUG

1
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HiBiT
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Incubate 2 - 10 minutes

4

3
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Note
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Read
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HiBiT Method
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Wash 3-4 times
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ELISA MethodHiBiT Method                               ELISA Method

“We have done ELISA and now we only use HiBiT.”

– Researcher from the University of Iowa –

The HiBiT Tagging System offers a much 
more sensitive, less variable and faster way to 
monitor receptor trafficking – internalization 
and recycling – when compared to the labor-
intensive ELISA method. 

„
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Measure Autophagic Flux

Autophagy is an important intracellular pathway for the degradation of superfluous or harmful subcellular materials, 
thereby playing a critical role in maintenance of cell health under normal and stress conditions. Changes in the total 
level of LC3 protein can be used to monitor changes in autophagic flux. HiBiT was used to generate an Autophagy 
LC3 HiBiT Reporter Assay System providing a homogeneous, bioluminescent, plate-based method for quantitative 
assessment of autophagy, including simple and reliable discrimination between inducers and inhibitors of the pathway.

Process of LC3 degradation during autophagy

+

P 242P
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cellular components PermeaseHydrolases V-Type ATPase

(A) Treatment of  stable U2OS Autophagy LC3 HiBiT Reporter cells with the autophagy stimulating compound 
PP242 leads to a time- and concentration-dependent attenuation of the luminescence signal due to the 
degradation of the HiBiT-tagged, autophagy reporter. (B) Reporter cells were treated with increasing concentrations 
of a reference inhibitor, Bafilomycin A1 (Baf A1), without (vehicle) or with 2 µM PP242 for 21 hours. Co-treatment 
with PP242 significantly increases the assay window for autophagy inhibitor detection. 

Measuring autophagic flux with the Autophagy LC3 HiBiT Reporter Assay System 

L 3 HiBiT ReporterC

Degradation

L 3 HiBiT ReporterC

Accumulation
LC3 HiBiT Reporter 
Degradation

L 3 HiBiT ReporterC

Degradation

L 3 HiBiT ReporterC

Accumulation

LC3 HiBiT Reporter 
Accumulation

Plate-based quantification of autophagy with LC3 HiBiT Reporter

The Autophagy LC3 HiBiT Reporter has been engineered 
by tagging human LC3B with HiBiT. The amount of LC3-
HiBiT Reporter expressed in cells is then determined by 
adding the lytic detection reagent. Thereby the amount of 
luminescence is proportional to the amount of HiBiT-tagged 
reporter in the cell lysate with a dynamic range of more 
than seven orders of magnitude. Hence, the accelerated 
degradation of the autophagy reporter due to an increase in 
autophagic flux inversely correlates with the assay signal.
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Due to its low molecular weight, HiBiT can aid Flavivirus researchers in setting up viral infection or secretion 
assays. When compared to traditional detection methods – e.g. ELISA – HiBiT is clearly advantageous as it 
allows to study these processes in a simple “Add-Mix-Read“ assay format without the need for any antibodies 
and laborious washing procedures. Also, its exceptionally high sensitivity enables quantification of even low 
amounts of protein.

Cellular infection by HiBiT-tagged Virus-like particles (VLP) can be monitored in live cells expressing the HiBiT-
complementary LgBiT subunit by using the Nano-Glo® Live Cell Assay System (left). Furthermore, release of sub-
viral particles (SVP) can be easily quantified by adding the SVP-containing supernatant to the Nano-Glo® HiBiT 
Lytic Detection System (right).

Monitor Viral Infection and Viral Release 

Vector

Sub-viral Particles
(SVP)

Supernatant

Virus-like Particles
(VLP)

DETECTION
REAGENT

LgBiT

Nucleus

LgBiT

Viral ReleaseViral Entry

LgBiT

Nano-Glo® Live Cell 
Assay System

Nano-Glo® HiBiT 
Lytic Detection 

Reagent

For complete details on how HiBiT allowed the development of a rapid and 
quantitative method for the analysis of viral entry and release see:

Sasaki, M., et al. (2018) Development of a rapid and quantitative method for the anlysis of viral entry  
and release using a Nanoluc luciferase complementation assay. Virus Res. 243, 69-74.

Tamura, T., et al. (2018) Characterization of recombinant Flaviviridae viruses possessing a small  
reporter tag. J. Virol. 92, e01582-17.

Analysis of viral entry and release using HiBiT Protein Tagging System
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Product Order Information

Cat. # Quantity

N3030 10 ml

N3040 100 ml

N3050 10 x 100 ml

Nano-Glo® HiBiT Lytic Detection System

•	 Detection of HiBiT-tagged proteins in cell lysates
•	 Rapid & sensitive detection

Cat. # Quantity

N2420 10 ml

N2421 100 ml

N2422 10 x 100 ml

Nano-Glo® HiBiT Extracellular Detection System

•	 Detection of HiBiT-tagged surface receptors or  
secreted proteins

•	 Monitor the dynamic of receptor internalization  
within minutes

•	 Antibody-free homogenous assay format

Cat. # Quantity

N2410 100 ml

Nano-Glo® HiBiT Blotting System

•	 Detection of HiBiT-tagged proteins on Western blot 
membranes within minutes

•	 Antibody-free homogenous assay format

Cat. # Quantity

N3010 100 µl (20 µM)

HiBiT Control Protein

Cat. # Quantity

pBiT3.1-N [CMV/HiBiT/Blast] Vector N2361 20 µg

pBiT3.1-C [CMV/HiBiT/Blast] Vector N2371 20 µg

pBiT3.1-secN [CMV/HiBiT/Blast] Vector N2381 20 µg

pFN38K HiBiT CMV-neo Flexi® Vector N2401 20 µg

pFC37K HiBiT CMV-neo Flexi® Vector N2391 20 µg

pFN39K secHiBiT CMV-neo Flexi® Vector N2411 20 µg

HiBiT Fusion Vectors

Cat. # Quantity

U2OS Autophagy LC3 HiBiT Reporter Cell Line and  
Detection System

GA1050 1 Kit *

HEK293 Autophagy LC3 HiBiT Reporter Cell Line and  
Detection System

GA1040 1 Kit *

Autophagy LC3 HiBiT Reporter Vector and Detection System GA2550 1 Kit *

Autophagy LC3 HiBiT Reporter Assay System

* 10 ml Nano-Glo® HiBiT Lytic Detection System included

Cat. # Quantity

N2011 100 assays

N2012 1000 assays

N2013 10,000 assays

Nano-Glo® Live Cell Assay System

•	 Use to detect NanoBiT® protein complementation  
or NanoLuc® reporter activity

•	 Monitors luminescence at a single time point 
or continuously for up to 2 hours without 
compromising cell viability
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Detection of Bioluminescence

GloMax® Discover is an advanced multimode plate reader developed with Promega reagent chemistries to 
provide high-performance luminescence, fluorescence, UV-visible absorbance, BRET and FRET, two-color 
filtered luminescence and kinetic measurement capabilities. GloMax® Discover can be used as a standalone 
plate reading instrument or integrated into high-throughput automated workflows. Results are easy to interpret 
using integrated data analysis software.

For more information visit: www.promega.com/glomax-comparison

•	 Reporter gene assays 
•	 Cell viability, cytotoxicity and apoptosis assays
•	 Kinetic measurements
•	 Multiplexing
•	 Assays for the detection of oxidative stress  

and cell metabolism
•	 ELISA
•	 BRET/FRET analysis

One instrument for numerous applications:

A high-performance, easy-to-use multimode 
plate reader for luminescence, fluorescence, 
absorbance, BRET and FRET applications
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