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Bioluminescent
Protein Reporters

Proteins process signals
from outside the cell and
guide changes iIn the cell

Proteins can alter cells
through changes in:

« Abundance
» Localization
« Modification
* |nteraction

Research goals are often
directed to monitoring these
changes on 1 out of 20,000
proteins within the cell
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Nano-Glo®HiBiT
Detection Systems

Protein of
Interest

L,

HIiBIT Tag
(11 amino acids)

LgBiT

(17.6kDa)
I l in HiBIT™

Detection Reagent

Luminescence

Structural complementation
generates aluminescent signal.

NanoBiT® Structural Complementation Technology
High-affinity, spontaneous complementation subunits HiBIT and LgBIT

Nan_oLuc®
Luciferase

91 splice
sites tested
Evolved to
improve stability &
expressability

1llaa
LgBiT
156aa 350 sequence
variants tested
HIBIT ~ WT SmBIT
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[Peptide] (uM)
5-log range in affinity: 1n:V| 1um 11:1uM
High Affinity Low Affinity
Spontaneous Assisted

Complementation Complementation

Dixon, A.S., et al. (2016) NanoLuc
complementation reporter optimized for
accurate measurement of protein interactions
in cells. ACS Chem. Biol. 11, 400-8.

Read about the

designand use
of this assay.




HiBIT Protein Tagging Applications
Less obtrusive and similar sensitivity to NanoLuc® Fusions

NanoLuc®
Binary 11laa tag NanoBiT®Luciferase formed from HiBiT and
LgBiT subunits give sensitivity similar to
Technology 4 NanoLuc®Luciferase
HIiBiT
A11-
T104 @ HIBIT
o 9- N L
Detection Reagent . 2 g ano-ue
provides > 9 74
LgBIiT & ‘ 2 o o
Furimazine oS .
o O 5
22,
HiBIT 2 2

1 i T | T T T | | T 1

+ LgBIT .20 -19 -18 -17 -16 -15 -14 -13 -12 -11
anoBiT® log HiBiT or NanoLuc (moles)
uciferase

|
O HiBIT Tagging
* Less obtrusive tag
« Simplified Cloning-free
CRISPR/Cas9Knock-In

www.promega.com/hibit
for CRISPR/Cas9 protocol

Schwinn, M.K., et al. (2018) CRISPR-

Read the papers mediated tagging of endogenous protein with

about the design Zégn;i;escent peptide. ACS Chem. Biol. 13,

and use of this Schwinn, M.K., et al. (2020) A Simple and
assay Scalable Strategy for Analysis of Endogenous 9

Protein Dynamics. Sci. Rep. 10, 8953.
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CRISPR/Cas9
Knock-In

Transfect \/‘ Electroporate

s
Assemble
‘O Guide RNAR/I Ribonucleoprotein
FHlB.lT Cas9 complex in vitro
usion
Vector A/

HIiBiT Donor DNA

Standard Cloning
or \
Flexi® Cloning |8

%\ Design & Order
| RNA & DNA oligos

10

* Getting a HiBIiT Tag on your Protein of Interest
HiBIT Fusion Vectors and Cloning-Free CRISPR/Cas9 Knock-In

The three pBiT3.1 HiBiT Vectors are configured to

appendthe 11 amino acid HiBiT peptide tag to the amino or

carboxy terminus ofthe target protein. These vector contain a
multiple cloning region to generate an in-frame HiBiT fusion protein.
The pBiT3.1 Vectors can be used for both stable and transientgene
expression and encode kanamycin resistance for bacterial selection

and blasticidin resistance formammalian selection. The flexible

linker between the protein of interestand the HiBIT tag will vary in

length, depending on the restriction enzyme used.

Product Cat. # Size
pBiT3.1-N [CMV/HiBiT/Blast] Vector N2361 20ug
pBiT3.1-C [CMV/HiBiT/Blast] Vector N2371 20ug
pBIT3.1-secN [CMV/HiBiT/Blast] Vector N2381 20ug

The three HiBiT CMV-neo Hexi® Vectors are configured to
facilitate simple, efficienttransfer of the gene of interestinto a vector

designed for genetic attachmentofthe HiBiT peptide tag to the

amino or carboxy terminus ofthe protein of interestusing the Flexi®
Cloning System (Cat.# C8640). The vectors can be used for both

stable and transientgene expression and encode kanamycin
resistance for bacterial selection and neomycin resistance for

mammalian selection.

Product Cat. # Size

pFN38K HiBiT CMV-neo Hexi® Vector N2401 20ug
pFC37K HiBiT CMV-neo Hexi® Vector N2391 20ug
pFN39K secHiBiT CMV-neo Hexi® Vector N2411 20ug

Simplified Cloning-free
CRISPR/Cas9 Knock-In
WWW.prom .com/hibi
for CRISPR/Cas9 Guidelines



https://www.promega.com/Products/Protein-Quantitation-and-Detection/Protein%20Quantitation/pBiT3-1%20MCS%20Vectors/?fq=pBiT3.1-N&catNum=N2361
https://www.promega.com/Products/Protein-Quantitation-and-Detection/Protein%20Quantitation/pBiT3-1%20MCS%20Vectors/?fq=pBiT3.1-N&catNum=N2361
https://www.promega.com/Products/Protein-Quantitation-and-Detection/Protein%20Quantitation/pBiT3-1%20MCS%20Vectors/?fq=pBiT3.1-N&catNum=N2361
https://www.promega.com/Products/Protein-Quantitation-and-Detection/Protein%20Quantitation/HiBiT%20CMV%20neo%20Flexi%20Vectors/?fq=pFN38K&catNum=N2391
https://www.promega.com/Products/Protein-Quantitation-and-Detection/Protein%20Quantitation/HiBiT%20CMV%20neo%20Flexi%20Vectors/?fq=pFN38K&catNum=N2391
https://www.promega.com/Products/Protein-Quantitation-and-Detection/Protein%20Quantitation/HiBiT%20CMV%20neo%20Flexi%20Vectors/?fq=pFN38K&catNum=N2391
http://www.promega.com/hibit

Studying Protein Dynamics through HiBiT-Tagging
Three Systems to Detect and Quantify HiBiT-tagged Proteins

Nano-Glo®
Extracellular
Protein

Secretion

Receptor
Internalization/
Appearance
Nano-Glo®
Blotting

Protein

Protein Stability & Processing
Protein Degradatlon
Nano-Glo®
Lytic
Nano-Glo® :
Blotting

Nano-Glo®
Lytic

Vector

\
CRISPR/Cas9 Nano-Glo®
Knock-In Blotting
HIBIT 0. Changes in
Fusion protein level

11



Transfect <g\<
HIiBIiT Fusion “\

HIiBIiT tag endogenous target
locus w/ CRISPR/Cas9

High sensitivity allows low
expression to give
physiologically relevant
results

HIF1a Stabilization

100+

105

Fold Response

. Treat

Nano-Glo®
HiBiT Lytic
Detection System  _ _
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Lyses cells and

Measure

delivers LgBiT '
and furimazine Luminescence
substrate

Endogenous
expression with
CRISPR/Cas9 gives

the most physiological
relevant response.

Switching to a
weak promoter

Endogenous HIF1a-HiBiT clone
can be better.

PGK=HIF1a-HiBIiT (5ng)
CMV=HIF1a-HiBiT (0.05ng)
Diluting the CMV
expression construct
helps improve

CMV=HIF1a-HiBiT (0.5ng)
CMV=HIF1a-HiBiT (5ng)
CMV=HIF1a-HiBiT (50ng)

responsiveness.

5
[1,10-phenanthroline] (M)

12

High expression
levels mute the

biological response

4 ’Nano Glo® HiBiT Lytic Detection System
Accurately quantify any HiBiT-tagged protein expressed in cells

With the Nano-Glo® HiBiT Lytic Detection System, the
quantity of HiBiT-tagged protein is measured directlyin cell lysates
with a simple add-mix-read assay. The Nano-Glo®HiBiT Detection

Reagentis added to cells expressing HiBiT-tagged proteins, lysing
the cells and providing the LgBiT Protein and furimazine substrate
necessaryforluminescence.

The high-affinity interaction between LgBiT Protein and HiBiT tag
reconstitutes the luminescentNanoBiT® enzyme. This results in a
highly quantitative assaywith fewer processing steps compared to
standard antibody-based detection methods.

+ Sensitive bioluminescentprotein detection
+ Simple add-and-read assay—no antibodies required
* Quantitate over 7 logs of lineardynamicrange

Product Cat. # Size
N3030 10ml

Nano-Glo® HiBiT Lytic Detection System N3040 100ml
N3050 |10 x 100ml

Read the paper
about the design

Schwinn, M.K., et al. (2018) CRISPR-
mediated tagging of endogenous
protein with a luminescent peptide.
ACS Chem. Biol. 13, 467-74.

and use of this
assay

Recent Citations:

nd Kur . (2021)Real-Time Lumin
Deli f Extr. llular Vesicles. Anal. Chem.
h-thr h nf rTMPR 2

(2021 Ahl



https://www.promega.com/products/protein-quantitation-and-detection/protein-quantitation/nano-glo-hibit-lytic-detection-system/?catNum=N3030
https://doi.org/10.1021/acs.analchem.1c00339
https://doi.org/10.1021/acs.analchem.1c00339
https://doi.org/10.1021/acs.analchem.1c00339
https://doi.org/10.1038/s41467-021-24156-y
https://doi.org/10.1038/s41467-021-24156-y
https://doi.org/10.1038/s41467-021-24156-y
https://doi.org/10.1016/j.crchbi.2021.100010
https://doi.org/10.1016/j.crchbi.2021.100010

Nano-Glo® HiBiT Extracellular Detection System
Quantify HiBiT-tagged proteins expressed on/secreted from the cell

The Nano-Glo® HiBiT Extracellular Detection System
@ @ quantitates cell surface or secreted protein expression in minutes
using asimple add-mix-read assayformat.

3 - Using the nonlytic Nano-Glo® HiBiT Extracellular Detection Reagent,
(N any proteins thatare tagged with the 11 amino acid HiBiT peptide
/ and expressed outside ofthe cell can be specificallyquantitated.
> The detection reagentcontains the complementary polypeptide
/ LgBiT, which spontaneouslyinteracts with the HiBIT tag to
> reconstitute the bright, luminescentNanoBiT® enzyme..

Measure Measure + Specific, live-cell detection of extracellular expressed or secreted

Exposed HBiT- Total HiBiT- proteins
HiBP‘ ’A tagged Protein tagged Protein - Simple add-and-read assay—no antibodies required
N

| Fusion w + Quantitate over 7 logs of linear dynamicrange

Qector

Add
HIBIT-tagged Nano-Glo® HiBi T
Receptor Extracellular [ . ®  ysecels
‘ - Reagent / ‘ (eg dlgltonm)/

S P

HiBIT tag w/ Product Cat. # Size
CRISPR/Cas9 N2420 10ml

Nano-Glo® HiBiT Extracellular
Detection System

PCSK9-HiBiT Extracellular and Lytic Signals N2422 | 10 x100m!

108 B cxtracellular

N2421 100ml

B o SEECRUCIEIEIEN S pinn MK, et al. (2018) CRISPR-
ota =1o[o]V| Mg N6 SIS [) mediated tagging of endogenous
and use of this protein with a luminescent peptide.
ACS Chem. Biol. 13, 467-74.

106

Recent Citations:

amda gl al. (2(222) QL@ dgg sy aplglagmln 1 gngaggg in unggnvenngnal

£2202730110.
Liu =] gl al (2{121)Avarlan1 Eg;El allglg con tri bulgg IQ gduggg path Qggnlglly of

10°%

Luminescence (RLU)

WT H226A C679X

~100% 0.25% 1%
Secreted Secreted Secreted
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https://www.promega.com/products/protein-quantitation-and-detection/protein-quantitation/nano-glo-hibit-extracellular-detection-system/?catNum=N2420
https://www.promega.com/products/protein-quantitation-and-detection/protein-quantitation/nano-glo-hibit-extracellular-detection-system/?catNum=N2420
https://doi.org/10.1073/pnas.2202730119
https://doi.org/10.1073/pnas.2202730119
https://doi.org/10.1073/pnas.2202730119
https://doi.org/10.1371/journal.ppat.1009884
https://doi.org/10.1038/s41380-021-01141-x
https://doi.org/10.1038/s41380-021-01141-x
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f %— Membrane
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Separate HiBiT-tagged Transfer proteins from Add Nano-Glo® HiBiT Blotting Image the membrane.
proteins in cell lysate gel to nitrocellulose System reagents to the membrane

using SDS-PAGE. membrane. to detect HiBiT-tagged proteins.

Measure endogenously-
HiBiT-tagged proteins

Measure transiently expressed
HiBiT-tagged proteins

A GAPDH Guide RNA Controls
&« ¥
<{.\5"<€é~\\ q‘s«\}‘,}@ kDa #1 #2  #3 # #5  H #2
¥ AT S
kDa QQ*- 8} ‘z‘&\ db\ oo
—= 70
250
50
75 40 <—GAPDH-HiBIT
= 35 (37kDa)
50 | led 25
15
25
10 7 ® 74-minute exposure
6/ ® 2.4-minute exposure

® 14-second exposure

Band Intensity

Signal Proportional
Over 5 Orders of
Magnitude 17 -6 -15 -14 -13 -2 -1

Log, HiBiT Control Protein (moles)

Log, ,Background-Subtracted
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" Nano-Glo® HiBiT Blotting System
Fast luminescent detection of HiBiT-tagged proteins on blots

Using the Nano-Glo® HiBiT Blotting System, any

HiBiT-tagged proteins can be visualized on membranes

following gel separation. The blotting reagent, which contains the
LgBiT Protein and furimazine substrate, is added directlyto the
membrane, and aluminescentsignal is produced onlywhere HiBiT
is present.

This simple method requires as few as 5 minutes to perform in
contrastto the multiple hours and manysteps needed for standard
antibody-based blotting protocols. Because luminescence is only
produced only where HiBiT is present, background is minimal...

» Determine protein size and quantify expression on blots
* Protocol requires onlyminutes, with few processing steps
* Femtogram sensitivityproportional over five orders of magnitude

Product Cat. # Size
Nano-Glo® HiBiT Blotting System N2410 100ml
HiBiT Control Protein (20uM) N3010 100ul

Read the paper
about the design

Schwinn, M.K., et al. (2018) CRISPR-
mediated tagging of endogenous
protein with a luminescent peptide.
ACS Chem. Biol. 13, 467-74.

and use of this

Recent Citations:

alazova L . et al. (2021) GPR180 isa component of TGFﬁ S|gnallng that promotes

hall l. (2021 —in hr Ilnk itin I|
gl-azg.gg. ‘ T o
Loughran 1. (202 n lly efficien |n|||nfnvrl



https://www.promega.com/products/protein-quantitation-and-detection/protein-quantitation/nano-glo-hibit-blotting-system/?catNum=N2410
https://www.promega.com/Products/Reporter-Assays-and-Transfection/Reporter-Assays/HiBiT%20Control%20Protein/?catNum=N3010
https://doi.org/10.1038/s41467-021-27442-x
https://doi.org/10.1038/s41467-021-27442-x
https://doi.org/10.1038/s41467-021-27442-x
https://doi.org/10.1016/j.molcel.2020.12.021
https://doi.org/10.1016/j.molcel.2020.12.021
https://doi.org/10.1016/j.molcel.2020.12.021
https://doi.org/10.1073/pnas.2001433117
https://doi.org/10.1073/pnas.2001433117
https://doi.org/10.1073/pnas.2001433117
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Nano-Glo® HiBiT Dual-Luciferase Reporter System
Measure Firefly and HiBIT signal in the same well

ONE-Glo EX™ NanoDLR™
Reagent Stop & Glo
+ LgBiT e Reagent s .H

. Treat

/ 4 ¥ \ / ¥ o x
| / ( / ! ) ] i X
\ / i / : -
\ - \ e
‘ ° X o N i ~. ~

e Quenches o
Iaﬁis:éeﬂsg}-?d Measure Firefly firefly signal ~ Measure NanoBiT®

Cell expressing HiBiT-tagged and luciferin Luminescence and delivers Luminescence
POI and Firefly luciferase. substrate furimazine
substrate

The Nano-Glo® HiBiT Dual-Luciferase® Reporter System

(HiBiT NanoDLR ™) allows for sequential measurementof firefly

6 hour incubation with MZ1 24 hour incubation with staurosporine luciferase (Fluc) and HiBiT-tagged proteins from the same sample in
an “add-read-add-read” assayformat. Fluc is used as a

= Fluc constitutively expressed control to indicate non-s pecific compound
= HBIT effects on cell viability or protein expression, rather than specific
changes in the levels of the HiBiT-tagged protein ofinterest, aiding
in the interpretation of protein modulation screens and studies.

The 11-amino acid HiBiT peptide tag can be added to a protein of
interestusing CRISPR/Cas9 gene editing coupled with ectopic
expression of Fluc. Alternatively, use a bicistronic HiBiT entry vector
to express both the HiBiT-protein fusion and constitutive Fluc on the
T same mRNA.

1.54 1.5+
- Fluc

-+ HiBIT

104~

0.5

signal relative to vehicle

0.04+ ¢ v . . Y
0 10°  10° 107 10  10% 0.0l ¢ i >
[Compound] M 0 10° 10° 107 10° 10°

[Compound] M Product Cat. # Size

HiBIT-specific effects Non-specific effects Nano-Glo® MIBIT Dual-luciferase® CS1956A08 10ml
with treatment. with treatment. Reporter m CS1956A09 100m|

Firefly remains constant. Firefly and HIBIT signal Nano-Glo® HiBiT Dual-Luciferase® CS1956808
decrease. Bicistronic Vectors -13

20ug

HiBiT DLR and the bicistronic HiBiT entry vectors are Early Access
Materials. Please contactyour local Promega Representative or

TailoredSolutions @promega.com to order.
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https://www.promega.com/products/protein-detection/protein-quantification/nano-glo-hibit-dual-luciferase-reporter-system/?catNum=CS1956A08
https://www.promega.com/products/protein-detection/protein-quantification/nano-glo-hibit-dual-luciferase-reporter-system/?catNum=CS1956A08
https://www.promega.com/products/protein-detection/protein-quantification/nano-glo-hibit-dual-luciferase-reporter-system/?catNum=CS1956B08
mailto:TailoredSolutions@promega.com

Fold Response
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Localization/
Trafficking

NLuc-Nrf2

L
o

Olympus LV200

Hall, M.P., etal. (2012)
ACS Chem Biol 7:1848

Stability/
Abundance

07 -o- 2 hours
-= 4 hours
—+— 6 hours

HIF1a
41 Stabilization

0 : ; ; :
-8 -7 -6 -5 -4

Log [M] Phenanthroline

12019MC

NanoLuc® Fusion Vectors
Generate N- or C-Terminal Fusions to NanoLuc® Luciferase

Endocytosis

Nano-Glo®
Live-Cell
Substrate

-® Formoterol

0.8 £ Isoproterencl
B -& Metaproterenol

¥ Salmeterol

Normalized Response

0.4 v v v v
10€ 104 102 10° 102
[Compound], uM

Robers,M.B., etal. (2015) A luminescent
assayfor real-time measurements of
receptor endocytosis in living cells. Anal.
Biochem.489,1-8.

The pNLF1 Vectors use traditional cloning with a multiple cloning
site (MCS) to generate N- or C-terminal fusionsto NanoLuc®
luciferase. Create full-length Nluc protein fusions using the pNLF1-N
[CMV/Hygro] Vector (N terminus)and pNLF1-C [CMV/Hygro] Vector
(C terminus). In addition, attach secreted Nlucto the N terminus of
the protein of interestusing the pNLF1-secN [CMV/Hygro] Vector.
All vectors contain a mammalian selectable marker to create a
stableline.

Product Cat. # Size

pNLF1-N [CMV/Hygro] Vector N1351 20pug
pNLF1-C [CMV/Hygro] Vector N1361 20ug
pNLF1-secN [CMV/Hyaro] Vector N1371 20ug

Generate N-terminal fusions with NanoLuc® luciferase using the
pAN31A and pAN31K Nluc CMV-neo Hexi® Vectors while the
pFC32A and pFC32K Nluc CMV-neo Hexi® Vectors create C-
terminal Nluc fusion proteins. These vectors are part of the Flexi®
Vector Cloning System (Cat.# C8640) that uses a directional cloning
method based on two rare-cutting restriction enzymes, Sgfl and
Pmel, that provides a rapid, efficient and high-fidelityway to transfer
protein-coding regions between a variety of Flexi® Vectors without
the need to resequence. All vectors contain a mammalian selectable
markerto create a stable line. Please note, Flexi® vectors cannotbe
grown in common laboratoryE. coli strains until an inserthas been
cloned into the vector.

Product Cat. # Size

pEN31A Nluc CMV-Hygro Hexi® Vector N1311 20pg
pEN31K Nluc CMV-neo Hexi® Vector N1321 20pg
pFC32A Nluc CMV-Hygro Hexi® Vector N1331 20ug
pFC32K Nluc CMV-neo Hexi® Vector N1341 20ug



https://www.promega.com/products/reporter-assays-and-transfection/reporter-vectors-and-cell-lines/pnlf1-nanoluc-protein-fusion-vectors/?catNum=N1351
https://www.promega.com/products/reporter-assays-and-transfection/reporter-vectors-and-cell-lines/pnlf1-nanoluc-protein-fusion-vectors/?catNum=N1351
https://www.promega.com/products/reporter-assays-and-transfection/reporter-vectors-and-cell-lines/pnlf1-nanoluc-protein-fusion-vectors/?catNum=N1351
https://www.promega.com/products/reporter-assays-and-transfection/reporter-vectors-and-cell-lines/pfn31-and-pfc32-nanoluc-protein-fusion-flexi-vectors/?catNum=N1311
https://www.promega.com/products/reporter-assays-and-transfection/reporter-vectors-and-cell-lines/pfn31-and-pfc32-nanoluc-protein-fusion-flexi-vectors/?catNum=N1311
https://www.promega.com/products/reporter-assays-and-transfection/reporter-vectors-and-cell-lines/pfn31-and-pfc32-nanoluc-protein-fusion-flexi-vectors/?catNum=N1311
https://www.promega.com/products/reporter-assays-and-transfection/reporter-vectors-and-cell-lines/pfn31-and-pfc32-nanoluc-protein-fusion-flexi-vectors/?catNum=N1311

NanoLuc® Stability Sensors
Vectors to measure intracellular protein turnover of HIF1Aand NRF2

The rate of protein turnover is tightly regulated for many signaling
10 1 —o— 2 hours proteins involved in oncogenesis and response to cellular stress.
Protein stabilization and subsequentaccumulation occurs in
-=- 4 hours HIF1A response to changing cellular conditions resulting in activation of
8 1 —« 6 hours downstream transcriptional events. The NanoLuc® Stability
@ Sensors are ready-to-use vector systems thatutilize the advantages
= 64 of the NanoLuc®luciferase reporter to enable stabilitystudies oftwo
2 key signaling proteins, HIFLAand NRF2, providing a method to
& directly measure this primarysignaling event.
= 4 + Ready-to-use constructs are predesigned, optimized and tested
o for low endotoxin levels
2 + C-terminal fusion of HIF1IA NanoLuc® luciferase reporterin
pNLF1-HIF1A[CMVIneo] Vector
0 T T T 1 * NRF2 vector system has a pKEAP1-expressing vector for
-8 -7 ) -5 -4 9 regulating intracellular NRF2 levels and pNLF1-NRF2 [CMV/neo]
Log [M] Phenanthroline é Vector expressing a C-terminal fusion with NanoLuc® luciferase
Product Cat. # Size
= -= 4 hour:
PR 9 hou s NRF2 pNLF1-HIFIA [CMV/neo] Vector
e Ol « PNLFL-HIF1IA [CMV.neo] Vector (20ug) N1381 | 20ug
800,000 A —— 1 hour + Transfection Carrier DNA (20pg)
: ——
E . pPNLF1-NRF2 [CMV/neo] Vector
o 600,000 + ~+- 0 hours * pNLF1-NRF2 [CMV/neo] Vector (20ug) N1391 20ug
§ * pKEAPL[CMV/Hygro] Vector (20ug)
§ 400,000 A » Transfection Carrier DNA (20pg)
E
= 500,000 - p'NLFl-NRFZ Citation: . .
41;[_InhiitAt_hr lerosis Through ression of Inflammation and Regulation
0 : , | : of Lipid Metabolism, Front. Pharmacol. 11, 532568,
10® 107 10¢ 10° 104

12019MA

[D,L Sulforaphane] (pM)

Protein stabilization and accumulation can be quantified with
NanoLuc® fusion proteins. HCT-116 cells were transiently
transfected with the pNLF1-HIF1a [CMV/neo] Vector and
Transfection Carrier DNA (top) or the pNLF1-NRF2 [CMV/neo]
Vector and pKEAP1 DNA (bottom), treated as indicated, and
NanoLuc®detected using Nano-Glo® Luciferase Assay at the
indicated time points.
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https://www.promega.com/Products/Reporter-Assays-and-Transfection/Reporter-Vectors-and-Cell-Lines/NanoLuc-Stability-Sensors-for-Cell-Signaling/?catNum=N1381
https://www.promega.com/Products/Reporter-Assays-and-Transfection/Reporter-Vectors-and-Cell-Lines/NanoLuc-Stability-Sensors-for-Cell-Signaling/?catNum=N1381
https://doi.org/10.3389/fphar.2020.532568
https://doi.org/10.3389/fphar.2020.532568
https://doi.org/10.3389/fphar.2020.532568

Lyse cells expressing
Nanoluc®-tagged proteins.

Separate proteins
in cell lysate using
SDS-PAGE.

NanoLuc®Fusions visualized

using the Nano-Glo® In-Gel é\\%

Detection System X
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30-second exposure immediately
after adding reagent

Wash gel twice with 25% isopropanol Image the gel.
and twice with water. Add

Nano-Glo® In-Gel Detection Reagent.

Same gel stained with

Coomassie Blue é\%@
%
S5
K
Ny X S
& o &

_L
o
S
|

t 8 8V 1Y =

20— 5 .
15— e 2= 08 B8

10— .

HEK293 cells were transientlytransfected individuallyorin combinations with five different
fusions of NanoLuc® luciferase to protein kinases: NEK7, STK32A, CAMKK2, RPS6KA5 and
STK10. CMV expression constructs were diluted 100-fold into carrier DNA to lower expression
levels. After overnight expression, gel electrophoresis was performed using 10ul of cell lysate.
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Nano-Glo®In-Gel Detection System _
Directly detect NanoLuc® Fusioh Proteins in polyacrylamide gels

Eliminate the need for immunoblotting to detect

NanoLuc®fusion proteins separated bypolyacrylamide gel
electrophoresis. Directlyimage gels afterincubation with the Nano-
Glo® In-Gel Detection Reagent. For native PAGE, the gels can be
incubated with detection reagentand imaged in less than 15
minutes. For denaturing SDS-PAGE, two washes with 25%
isopropanol followed bytwo washes in water are needed to remove
the SDS and allow the NanoLuc® luciferase to refold before
detection.

The sensitivityof NanoLuc® luciferase means proteins do notneed
to be overexpressed to be visualized by the Nano-Glo® In-Gel
Detection System..

» Simplyincubate native or SDS denaturing gels with reagentand
image

* No transferto membranes required for detection
+ Eliminates the need for blocking or antibodies

Product Cat. # Size
Nano-Glo® In-Gel Detection System N3020 100ml

Recent Citations:

lino, E 1. (2022) A novel high-through reening str for targetin

alpha-synuclein and other long-lived proteins. SLAS Discov. 27, 349-357.



https://www.promega.com/Products/Reporter-Assays-and-Transfection/Reporter-Assays/Nano%20Glo%20In%20Gel%20Detection%20System/?catNum=N3020
https://doi.org/10.1016/j.slasd.2022.05.001
https://doi.org/10.1016/j.slasd.2022.05.001
https://doi.org/10.1038/s41467-021-22126-y
https://doi.org/10.1038/s41467-021-22126-y

Monoclonal Antibodies for NanoLuc®, LgBIiT and HIBIT i
Detect NanoLuc® fusion or LgBiT- or HiBiT-tagged proteins using gy
traditional methods '
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Western blot of NanoLuc®

Fusions expressed
HEK?293 cells.

Comparison of pull-
down efficiency from
CRISPR-modified
HelLacells.

Eluted Protein

Protein Remaining
In Supernatant:

in

Anti-HiBIiT
No Antibody

HSP90B1-HiBIiT

4vyD-11g61

11g67-v13y

SOOI

Immunofluorescent staining
of LgBiT Fusions expressed

in HEK293 cells.

Anti-HIiBIiT
Anti-Flag

HSP90B1-Flag-HiBiT

Anti-HIiBIiT
Anti-Flag

HSP90B1-HiBiT-Flag

L ™ - y;" Sile

The Anti-NanoLuc® and Anti-LgBiT Monoclonal Antibodies can be
used to detect NanoLuc ® Luciferase or NanoLuc ®fusion proteins
and LgBiT fusion proteins, respectively, via western blotor
immunofluorescentstaining.

The Anti-HiBiT Monoclonal Antibody has been validated for western
blot, immunofluorescent staining, immunoprecipitation,and FACS
analysis.

These antibodies expand the toolboxassociated with our NanoLuc ®
and NanoBiT ®technologies beyond luminescence to com patibility
with traditional methods.

Product Cat. # Size

Anti-NanoLuc® Monoclonal Antibody N7000 100pg
Anti-LgBiT Monoclonal Antibody N7100 100ug
Mouse Anti-HiBiT _mAb (Clone 30E5) CS2006A01 100ug

Anti-HiBiT mAb is an Early Access Material. Please contactyour local

Promega Representative or TailoredSolutions @promega.com to

order.

Recent Citations (Anti-NanoLuc ®©):

Liang. X.. et al. (2022) Extracellular vesicles engineered to bind albumin

demonstrate extended circulation time and lymph node accumulation in mouse
Is. J. Extracell. Vesicles 11.e12248.

Recent Citations (Anti-LgBIiT):
M n. M.S. 1. PPA li rophy mutants revealintermolecular
interactions required for enhancer activation. Nat. Commun. 13, 7090.

Recent Citations (Anti-HiBiT):

Seiler, K., et al. (2022) Hexokinase 3 enhances myeloid cell survival via non-
; - >


https://www.promega.com/products/protein-detection/primary-and-secondary-antibodies/anti-nanoluc-monoclonal-antibody/?catNum=N7000
https://www.promega.com/products/protein-detection/primary-and-secondary-antibodies/anti-lgbit-monoclonal-antibody/?catNum=N7100
https://www.promega.com/products/protein-detection/protein-quantification/anti-hibit-antibody/
mailto:TailoredSolutions@promega.com
https://doi.org/10.1002/jev2.12248
https://doi.org/10.1002/jev2.12248
https://doi.org/10.1002/jev2.12248
https://doi.org/10.1038/s41467-022-34766-9
https://doi.org/10.1038/s41467-022-34766-9
https://doi.org/10.1038/s41419-022-04891-w
https://doi.org/10.1038/s41419-022-04891-w
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' NanoBRET™

Technology
Study Protein Interaction Dynamics in Natural Cellular Context

Protein A Protein B
30-fold brighter than any other
luciferase donor used for BRET,
NanoLuc® Luciferase fuels ‘AM\
greater energy transfer. HaloTag®
NanoLuc® 618  HaloTag®
(19kDa) Ligand  (33kDa)

Use of a fluor rather than a fluorescent
protein as the Acceptor means the
NanoBRET™ Technology can be applied to
Protein:Protein as well as Protein:Ligand
interactions.

GloMax® Discover is pre-
optimized for reading
NanoBRET™ Donor and

I

Acceptor emissions.

Fluorescence
NanoBRET™

For NanoBRET™ Transfer to occur, NanoLuc®
Luciferase and HaloTag® 618 Ligand just need
to be in close proximity (£10nm).

Read the paper
about the design

and use of this
assay
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Machleidt, T., et al. (2015) NanoBRET—
A nowel BRET platform for the analysis
of protein-protein interactions. ACS
Chem. Biol. 10, 1797-1804

Use of HaloTag® Fusion Protein
and a HaloTag® Ligand as the
Acceptor allowed design of the
ideal fluor for use with NanoLuc®
Luciferase

NanoBRET™ Technology
provides a large >150nm window
between donor & acceptor signals

for greater resolution.

f—A—\

Donor
signal

— NanoBRET™ emission
- -+ NanoLuc® luciferase
— BRET energy transfer
— Background
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Acceptor emission

—— = BRET Ratio
Donor emission

Relative Intensity

Acceptor signal

>

400 450 500 550 600 650 700
Wavelength (nm)




NanoBRET™ PPl Starter Systems
NanoLuc® and HaloTag® Fusion Vectors Sets & Detection Reagents

The NanoBRET™ PPI Starter Systems provide the vectors

. S ™
Generating and optimizing a NanoBRET ™ assay required to create NanoLuc® Luciferase and HaloTag® protein
1. Generate clones by appending NanoLuc® (NL) donor and HaloTag® (HT) acceptor tags fusions to target proteins of interest, a Positive Control Pair (p53,

to protein A and protein B (up to 8 possible clones). MDM2) and the NanoBRET™ Nano-Glo® Detection Systems (200

rxn), which contains the substrate used byNanoLuc® Luciferase to

.I generate the donor signal and the HaloTag® NanoBRET™ 618
Ligand for the fluorescentenergyacceptor.
= @D

» Live-cellreagents allow you to detect protein:protein interactions
in real time using full-length proteins or fragments.

ot
1

@ - |
I * Reversible assaytechnologyallows you to study both induction
and inhibition of protein interactions.

2. Test combinations to find the best energy transfer (up to 8 possible combinations). « Assays can be performed in 96- or 384-well formats with low
variability and high reproducibility.

@ - I. (D + ID + Standard detection provides the brightestsignal fortimepoints <2
hours; kinetic detection is bestfor timepoints 2-72 hours
NanoBRET™ PP| Assay
- B + B
NanoBRET™ PPJ| Assal
Fexi Starter System e =2E
N1661 200 rxn
NanoBRET™ Nano-Glo® Standard
D i m N1662 1000 rxn
3. Optimize transfection of the best combinations for optimal donor to acceptor DNA ratio Detection System
to minimize unbound donor and maximize dynamic range. N1663 10,000 rxn
4, Validate using an available inhibitor or activator to test specific response with optimized o ® iy N2583 200nn
transfection condition. Alternatively, test specificity using saturation assays. NanoBRET™ Nano-Glo® Kinetic N2584 1000
Detection System
N2585 10,000 rxn
NanoBRET™ Assay Workflow
Co-transfect donor Replate cells with and Add NanoBRET™ Nano-Glo® Calculate NanoBRET™ Recent Citations:
and acceptor vectors. without HaloTag® Substrate, and measure donor Corrected Ratio.
NanoBRET™ 618 Ligand. and acceptor signals.

Il A L d Dl ) Al Y J § A d Ale!

NenopeEL™ i Corrects the L oss-of-Function Phenotype of Tw o Novel Mutations of the CACNA1

—> Corrected = Ligand 618nm _No-hgand(618nm " - "
460nm| " control - 1460nm Gene Associated with Brugada Syndrome. Front, Physiol. 11, 616819,

Ratio

C‘%O >

GloMax® Discover System



https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-ppi-starter-systems/?catNum=N1821
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-ppi-starter-systems/?catNum=N1821
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-ppi-starter-systems/?catNum=N1821
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-ppi-starter-systems/?catNum=N1821
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-nano_glo-detection-system/?catNum=N1661
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-nano_glo-detection-system/?catNum=N1661
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-nano_glo-detection-system/?catNum=N2583
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-nano_glo-detection-system/?catNum=N2583
https://doi.org/10.1021/acschembio.1c00826
https://doi.org/10.1021/acschembio.1c00826
https://doi.org/10.1021/acschembio.1c00826
https://doi.org/10.3389/fphys.2020.616819
https://doi.org/10.3389/fphys.2020.616819
https://doi.org/10.3389/fphys.2020.616819
https://doi.org/10.1126/sciadv.abi6896
https://doi.org/10.1126/sciadv.abi6896
https://doi.org/10.1126/sciadv.abi6896

milliBRET Ratio
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HaloTag®

fusion

NanoBRET™

618 Ligand

20

7=08
IC,, = 91nM

NanoLuc®
fusion

We recommend FUGENE® HD
or ViaFect™ Transfection
Reagents for max efficiency
plus low toxicity.

NanoBRET™
Nano-Glo®
Substrate

€&

v Optimal orientation determined
v Optimal transfection ratio found
v’ Protocolincluded

Histone H3 or H4

|

HCT116 Cells
Measure Donor Calculate
and Acceptor i

N emissions BRET rato

T
100

. GloMax®Discover

BRD4:Histone 3.3
NanoBRET™ Assay
Cat. # N1830

T .
1 103,00

Jo1 M)

100,000

Dose-dependent decrease in BRET ratio by the
bromodomain inhibitor, JQ1.

The predesigned NanoBRET™ PPI Assays enable interaction
studies ofvarious full-length proteins or protein fragments. These
are ready-to-use vectors with no need to optimize tag orientation or
transfection ratio. Live-cell reagents allow you to detect
protein:protein interactions inreal time.

» Detect proteininteractions in live cells, even at low expression
levels

» Choose from prebuiltor custom assayoptions

Product Cat. # Size

NanoBRET™ PPI| Control Pair

(p53/MDM2) MILEAL

Each

NanoBRET™ BRD 4/Histone H3.3

Interaction Assay ke

Each

NanoBRET™ cMyc/MAX Interaction

Assa N1870

Each

Tailored R&D Solutions offers additional predesigned NanoBRET PPI
assays, including interactions for:

* Ras/Rafsignaling

* Kinases

+ Membrane receptors
*  And more!

Tailored R&D Solutions can also build custom PPlassayvectors for
proteins ofyour choice.

Visitwww.promega.com/custom-solutions/tailored-solutions or
TailoredSolutions @promega.com to learn more.

Recent Citations:



https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-ppi-control-pair-_p53_-mdm2_/?catNum=N1641
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-ppi-control-pair-_p53_-mdm2_/?catNum=N1641
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-bromodomain-histone-interaction-assays/?catNum=N1830
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-bromodomain-histone-interaction-assays/?catNum=N1830
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-bromodomain-histone-interaction-assays/?catNum=N1830
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobret-bromodomain-histone-interaction-assays/?catNum=N1830
https://doi.org/10.1021/acschembio.0c00058
https://doi.org/10.1038/s41467-020-20107-1
https://doi.org/10.1038/s41467-020-20107-1
https://doi.org/10.1038/s41467-020-20107-1

NanoBiT® Structural Complementation Technology
Low-affinity, assisted complementation subunits SmBIT and LgBIiT

1.E+07

1.E+06

Nan_oLuc®
Luciferase

91 splice
sites tested

Evolved to
improve stability &
expressability

11aa
LgBiT

156aa 350 sequence
variants tested

HBIT  WT SmBIT

W

1.E+05

A A

RLU

1.E+04

o Sl

1.E+03

5-log ran,

Complementation

Read about the

designand use
of this assay.

7 7
1.E07 1.E06 1.EO5 1E-04 1.ED 1.E02 1.E-01 1.E+00 1L.E+01 1.E+04 1L.E+03 1.E+04
[Peptide] (uMm)
v
ge in affinity: 1nM 1um 110pM
High Affinity Low Affinity
Spontaneous Assisted

Complementation

Dixon, A.S., et al. (2016) NanoLuc
complementation reporter optimized for
accurate measurement of protein interactions
in cells. ACS Chem. Biol. 11, 400-8.

NanoBiT® Protein:Protein
Complementation System

Protein A Protein B

_I_

SmBIT
LgBIT (112 amino acids)
(17.6kDa)

Nano-Glo® Live
Cell Substrate

> NanoBiT®
Luciferase

Luminescence

Structural complementation
generates a luminescent signal.
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NanoBiT™ Positive Control:
cAMP control of Protein Kinase A (PKA)
regulatory & catalytic subunit interaction

LgBiT-PKA  SmBiT-PKA
Regulatory  Catalytic
Subunit  Subunit

+ cAMP

—cAMP

Associated

/ N
o
N\ &

,_|_

L0 ; fesese®d s Follow the
n T \ : dynamics of an
® /1 interaction in
¢ 754 : _ti
oo Dissociated. real-time
CD {1 — —_:
oo 1/, ):
c 5 504 ‘ y
z < | N Dissociated
.9 * ° g 7%\‘\
® 251 I )
© /
0 T T T
0 20 40 60 Time (min)
_ [ACAMP] J[Y cAMP] | [A CAMP]
Inject
Nano-Glo®
L"ée Cell Inject Inject Inject Performed in HEK293T cells at 28°C.
Substrate Isoproterenol  Propanolol  Forskolin ~ Adapted from Dixon, AS., etal.
Treatments (2016) ACS Chem. Biol. 11, 400-8.
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NanoBiT® Assays for Protein Interactions
Exciting possibilities for exploring protein interactions in live cells

Interaction of Arginine
AVPR2-SmBIT Vasopressin Receptor
HJ[ H y| H and B-arrestin in the
U UL) 1 presence of arginine

) vasopressin.

Wy
10

Bioluminescentimaging ofthe interactionin HeLa cells
following arginine vasopression (1uM) addition.
Oly mpus LV200 Bioluminescence Imaging Sy stem

100+
=
= 751
-
L]
A gl L . .
= Kinetics of the interaction
€ (Trace represents one cell)
§ 251 Olympus LV200 Bioluminescence Imaging Sy stem
0 T r r 1
(] 3 6 9 12

Time (min)

Adapted fromDixon, A.S., et al. (2016)
ACS Chem. Biol. 11, 400-8.



NanoBiT® PPI Starter Systems

SmBIT and LgBIT Fusion Vector Sets & Detection Reagents

Generating and optimizing a NanoBiT® assay

1. Generate constructs encoding LgBiT and SmBIT fusions to protein A and protein B
(up to 8 possible constructs).

.®V®q ‘f| | \J SmBiT
@e & [ale [xh @

2. Transiently transfect the different plasmid combinations into cells
(up to 8 possible combinations).

+

5898
e

3. Screen for an optimal orientation by comparing tool compound treatment to vehicle treatment.

SmBIT fused to Protein A + LgBiT fused to Protein B LgBiT fused to Protein A + SmBIT fused to Protein B

1% 1054 1% 108 Tool compound
= Tool compound =5 3
— —
= [ ]
8 1% 104 —— B 1x10
3 8 ‘
g . Vehicle & —
E1x1 £ 1105
E E 1 Vehicle
-l -
1x 102 T T T T 1% 102 T
40 6 0 20 40 60
Time (minutes) Time (minutes)
4. Select an orientation showing maximal fold response.
NanoBiT® Assay Workflow
Co-transfect SmBIT and Treat Cells Add Nano-Glo® Measure Luminescence

LgBiT fusion vectors Live Cell Substrate

!

gu="

GloMax® Discover

The NanoBiT® PPI Starter Systems provide the vectors required to
create LgBiTand SmBIT protein fusions, along with control vectors
andthe Nano-Glo® Live Cell Assay System, a single-addition,
non-lytic detection reagentused for monitoring NanoBIT®
luminescenceinliving cells. See below for details of the vectors
provided with each system. Live-cell reagents allow you to detect
protein:protein interactions in real time using full-length proteins or

fragments.

» Detects interactions atlow expression levels and allows real-time

kineticanalysis inlive cells

» Reversible protein complementation reporter, allows analysis of

protein association and disassociation

» Improved sensitivity and accuracy over splitfirefly luciferase

Product Cat. # Size
NanoBiT® PPl MCS Starter System N2014 Each
NanoBiT® PP| Hexi® Starter System N2015 Each
N2011 100 assays
Nano-Glo® Live Cell Assay N2012 1,000 assays
N2013 10,000 assays

Tailored R&D Solutions offers predesigned NanoBiT® PPlassays,

including interactions for:
+ B-Arrestin recruitment
* Nuclearreceptors

*  And more!

Tailored R&D Solutions can also build custom PPlvectors for proteins

of your choice.

Visit www.promega.com/custom-solutions/tailored-solutions or

TailoredSolutions @promega.com to learn more.

Recent Citations:
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https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobit-ppi-starter-systems/?catNum=N2014
https://www.promega.com/products/protein-interactions/live-cell-protein-interactions/nanobit-ppi-starter-systems/?catNum=N2014
https://www.promega.com/products/reporter-assays-and-transfection/reporter-assays/nano-glo-live-cell-assay-system/?catNum=N2011
https://doi.org/10.1016/j.chembiol.2021.07.016
https://doi.org/10.1016/j.chembiol.2021.07.016
https://doi.org/10.1021/acs.analchem.1c02923
https://doi.org/10.1021/acs.analchem.1c02923
https://doi.org/10.1021/acs.analchem.1c02923
https://doi.org/10.1038/s41467-020-16664-0
https://doi.org/10.1038/s41467-020-16664-0

"

Generatingand optimizing aBiBIiT vector

1. Make up to 8X different constructs

| |
LgBiT-#1 #1-LgBiT LgBiT-#2 #2-LgBiT
| | | | ] | |

Y

Grerrs) -
]
BlastR

2. Screen for optimal
orientation

#2-LgBIT
]
HygR

3. Ligate fragments
from each vector

BiBiT Vector

\

4. Create stable cell lines
28 via random integration

Bi-directional CMV

Normalized Response

' NanoBiT® BiBiT Ready Vectors
Express SmBIT and LgBIT Fusions From One Bidirectional Vector

159 :

The NanoBiT® BiBiT Ready Vectors provide a simplerwayto
generate stable cells lines for NanoBiT® PPl assays. Asingle,
bidirectional vector expresses both the LgBIiT and SmBIT protein
fusions, eliminating the need to co-transfectmultiple plasmids and
reducing assayvariability.

Product Cat. # Size
NanoBiT® MCS BiBiT Ready Vectors CS1603B32 Each
NanoBiT® Hexi® BiBiT Ready Vectors | CS1603B33 Each

The BiBIiT Ready Vectors are Early Access Materials. Please contact
your local Promega Representative or

TailoredSolutions @promega.com to order.

Tailored R&D Solutions offers predesigned BiBiT PPlassays,
including interactions for:

* Ras/Rafsignaling
* Membrane receptors
* And more!

Tailored R&D Solutions can also build custom BiBiT vectors for
proteins ofyour choice.

Visitwww.promega.com/custom-solutions/tailored-solutions or
TailoredSolutions@promega.com to learn more.

BiBiT vs 2X plasmids - EGFR

-~ BIBIiT/EGF
BiBiT/Vehicle

- 2X plasmids/EGF

-+ 2X plasmids/Vehicle

40 60
Time (min)
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Nano-Glo® Extended Live Cell Substrates
Measures NanoLuc® Luminescence in Living Cells for Hours or Days

NanoLuc® Luciferase The Nano-Glo® Endurazine™ and Vivazine™ Extended
levels vary with treatment Live Cell Substrates provide alternative live-cell-detection
methods for NanoLuc® and NanoBiT® luciferases thatenable nonlytic
assays for periods lasting severalhours to days. For both substrates, a
slow rate of ester hydrolysis leads to the steady release of furimazine
throughoutthe experiment, a process catalyzed by cellular esterases.
Once formed, furimazine serves as a substrate for NanoLuc®and
NanoBiT® Luciferases. The Vivazine™ Substrate typically shows increased
brightness butalso an increased rate of signal decaycompared to the

TREATMENT

\\ 3 W

G N_an?;nqu® ., | Endurazine™ Substrate. The Endurazine™ Substrate will provide the
Experimentalt VYWV — Endurazine™/Vivazine maximum signal stabilitybut lower initial signal intensitycompared to the
NLuc . mesne Substrate other Nano-Glo®Live Cell Substrates.
° ? ? * Increased signal stabilityfor extended real-time kineticanalysis
B of reporter activity
Fﬂ”r?n‘i';;?,?e » Simplifytime course studies bymeasuringresponsein the same

sample overtime

* Sensitivity to measure protein atendogenous levels—no
overexpressionrequired

Product Cat. # Size
. . . . N2570 0.1ml
Choose the Best Combination of Signal Intensity
i . Nano-Glo® Endurazine™ Live Cell Substratel N2571 Iml
and Stability for Your Experiment
N2572 10ml
108
N2580 0.1ml
é 107 Nano-Glo® Vivazine ™ Live Cell Substrate N2581 1ml
g N2582 10 ml
§ 10¢ Nano-Glo® Extended Live Cell Substrate
2 Trial Pack (N2570 + N2580) N2590 2x0.1ml
§ 10° L] Vivazine""' substrate
2 z’;:z’_zzl'o".el_ivse”g:f{;‘;ay Systenn Recent Citations (Endurazi ne“". Su b.strate):
10*
0 ) 10 15 20 25

Time (hours)

NanoLuc®lucif erase expressed from the CMV promoter was transiently

transfected into HEK293 cells using 1ng v ector DNA/well in a 96-well plate. derived Brain Organoids. Neurosci, 484, 83-97,
The av erage luminescence is plotted (n = 3) with error bars representing Truong, D.J., et al. (2022) Intron-encoded cistronic transcripts for minimally invasive

the standard dev iation.



https://www.promega.com/products/reporter-assays-and-transfection/reporter-assays/nano-glo-extended-live-cell-substrates/?catNum=N2570
https://www.promega.com/products/reporter-assays-and-transfection/reporter-assays/nano-glo-extended-live-cell-substrates/?catNum=N2570
https://www.promega.com/products/reporter-assays-and-transfection/reporter-assays/nano-glo-extended-live-cell-substrates/?catNum=N2570
https://doi.org/10.1093/nar/gkab1176
https://doi.org/10.1093/nar/gkab1176
https://doi.org/10.1093/nar/gkab1176
https://doi.org/10.1016/j.neuroscience.2021.12.026
https://doi.org/10.1016/j.neuroscience.2021.12.026
https://doi.org/10.1016/j.neuroscience.2021.12.026
https://doi.org/10.1038/s41556-022-00998-6
https://doi.org/10.1038/s41556-022-00998-6
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NanoBRET™ Target Engagement Assays

Measure compound binding affinity & residence time in live cells

Test Compound Affinity
N (equilibrium)

@

@ NanoLuc® luciferase

@~ Fluorescent tracer
Test compound

Target protein

BRET
BRET

Tracer Concentration Unlabeled Compound Concentration

Key Features

* Measure Target Engagementin Live Cells: Measure
test compound affinity and occupancyin live cells for
more physiologically relevant information.

 Directly Measure Residence Time: Compound and
tracer compete directly for the binding site.

» Use Full-Length Protein: Assay measures interaction
with full-length proteins that are similar to the native
forms.

* Express Target Proteins at Low Levels: The
brightness of NanoLuc luciferase allows for very low
expression levels, which may be comparable to
endogenous levels

NanoBRET™ TE Assay Overview

TestCompoundResidence Time

(non-equilibrium)

Non-Equilibrium Competition

Equilibrium Binding

BRET

o® ,©
°co o ale
° o ° Target ° Target
o’ ' i
_ <€— Short Residence
©
)
n ~ Long Residence
-
H:J Super long residence
o or covalent
Time
Assay workflow
. Target
Fusion
vector
— —
Niuc
< v
= .
Transfect Cells with Perform NanoBRET™
Target-NanoLuc® TE Assay
Fusion Vector
\ Target @
— -« -«
— ®
Nluc
Measﬁté Add Complete Substrate

plus Extracellular Inhibitor
Solution

Target

Nluc

Add Cell-Permeable
NanoBRET™ Tracer

|
o

Target
. Nluc

Add Test
Compound


https://www.promega.com/resources/technologies/nanoluc-luciferase-enzyme/cellular-target-engagement/

NanoBRET™ TE Intracellular Kinase Assays

Measure Compound Affinity and Occupancy at Kinase Targets in Intact Cells

BRET Ratio (mBU)

Measure affinity profiles of various inhibitor
classesthatdisruptbinding ofthe probeto the

active site.
BTK LIMK1
2 A Bosutinib 15 & Tk
3 = T = = I
@ 20 l‘% - Foretinib =] T &
E N @ Dasatinib E 12 k‘* ¥ bl
-% 15 R E ® lbrutinib o =
& 10 % %3 e 9
m - E
€ 5 ™ & s A
@ & o y3
10 10© 104 102 10° 102 10 10+ 103 102 10- 10° 10 102

[Compound], oM

[Compound], pM

NanoBRET™ TE Kinase Assays determinethe

fractional occupancy or the amount of
compoundboundto akinase

PIK3CA/PIK3R1

Live HEK293 Cells L
& Omipalisib

Taselisib
. 4 Gedatolisib

M * Copanlisib
L d + PF-502
2s{* W Ay

868

% Py © PI-103
20 . %’4 v"';‘ -+ Dactolisib
15 R Y & Alpelisib
10 vl V3 ¥ Apitolisib
L Ky n&’?‘%‘ < AZD-8835
5 b $ -+ Buparlisib

0+
10 10+ 10 102 101 10° 101 102

[Compound], uM

PIK3CA/PIK3R1
Live HEK293 Cells

-+ Omipalisib
Taselisib
= 100 - Gedatolisib
= * Copanlisib
> -+ PF-502
‘;‘;‘ < P03
g 50 -* Dactolisib
3 # Alpelisib
o 7 Apitolisic
0O . - AZD-8835
0 -# Buparlisib
Occupancy (%) = 10 104 10 102 10 10° 10! 102
—(X— =Z)*
[1=(X-Z)/I(Y-Z)]*100 [Compound], uM

» Controls for background (Z) & max BRET (Y) allow quantitative
compound fractional occupancy determination from compound

BRET value (X)

Read the paper about

the design and use of
this assay

Vasta, J.D., et al. (2018) Quantitative, w ide-
spectrumkinase profilingin live cells for assessing
the effect of cellular ATP on target engagement.
Cell Chem. Biol. 25, 1-9.

Using the NanoBRET™ TEKinase Assay, afixed
concentration of tracer is added to cells expressing the desired
kinase-NanoLuc® fusion to generate a BRET signal.
Introduction of competing compounds results in a dose-
dependent decrease in NanoBRET™ signal, w hich allow s
quantitation of the intracellular affinity of the target protein for the
testcompound.
« Directly measure kinase-compound affinity and occupancy
« Enable assays for >340 kinases
« Multi-w ell plate format that yields high quality data, suitable for
screening inhibitors
Product Cat. # Size*
™ 1
E?QOBREI' TE Intracellular Kinase Assay, N2600 100 assays
™ 1
E(-TOBREF TE Intracellular Kinase Assay. N2520 100 assays
™ 1
E?QOBREI' TE Intracellular Kinase Assay N2500 100 assays
™ 1
E?QOBREI' TE Intracellular Kinase Assay N2620 100 assays
™ 1
E?QOBREI' TE Intracellular Kinase Assay N2630 100 assays
™ 1
NanoBRET™ TE Intracellular Kinase Assay N2640 100 assays
K-10
™ 1
NanoBRET™ TE Intracellular Kinase Assay. N2650 100 assays
K-11
™ 1
Efalnzo BRET™ TE Intracellular Kinase Assay. NF1001 | 1,000 assays
Accessory Products
Product Cat. # Size
CClpan-Kinase Inhibitor N2661 100pl
- NC1001 1x0.5ml
TransfectNow ™HFK293 Cells
NC1002 2x1ml

Recent Citations:

Jin, H.Y ., et al. (2020) High-Throughput Implementation of the NanoBRET
Target Engagement Intracellular Kinase Assay to Reveal Differential
Compound Engagement by SIK2/3 Isoforms. SLAS Discov. 25, 215-222.

Gallo, D., et al. (2022) CCNEL amplification is synthetic lethal w ith PKMY T1 33

kinase inhibition. Nature. 604, 749-756.


https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2600
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2600
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2520
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2520
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2500
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2500
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2620
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2620
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2630
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2630
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2640
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2640
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2650
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2650
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=NF1001
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=NF1001
https://www.promega.com/products/cell-signaling/kinase-target-engagement/control-kinase-inhibitor/?catNum=N2661
https://www.promega.com/products/cell-signaling/kinase-target-engagement/transfectnow-hek293-cells/?catNum=NC1001

uc®-Kinase Fusions for use with the
RET™ TE Intracellular Kinase Assay

_>340 “Ye cellkinases s_pannlng the kinome, Kinase-NanoLuc®Fusion Vectors for NanoBRET™ Target
including full-lengthwild-type and mutant Engagement

kinases.Learnmore here. « Transfection-readyDNA to express full-length kinase fused to NanoLuc®luciferase
at either the N-terminus or C-terminus

» Use with NanoBRET™ TE Intracellular Kinase Assays to measure kinase target
engagementin live cells

 Each kinase fusion supplied with recommended tracer and tracer concentration for
intracellular targetengagementwork.

A full listwith Application Notes at Kinase TargetEngagementAssay Selection Table

Application Notes

demonstrating tracer binding affinity in
live cells and providing recommended
tracer concentration for each Kinase-
NanoLuc® Fusion, allowing quick
start-up of the NanoBRET™ TE
Intracellular Kinase Assays

NanoBRET™ TE Kinase Assay results NanoBRET ™ TE Intracellular Kinase Assays

correlate well with pu blished p hos phO - « Pair recommended NanoBRET™ TE Kinase Assay with Kinase-NanoLuc® fusion vector.
ELISAdata * NanoBRET™ TE Kinase Assays come w ith the following reagents to performthe assay,
including cell-permeable tracer, tracer dilution buffer, Intracellular TE Nano-Glo®
~ 120, o METNLG & 4 substrate/inhibitor and Extracellular NanoLuc® Inhibitor.
5 1001 R . ALKNLue S Abl | cK + See a full list of NanoBRET™ TE Kinase Assays on the product page.
% gl . ® ® LA TkB-NLue 5" 34 Tie2_ $-8INsR
= L\ ® AXLNLie & TikA
oz 60 » 4 ] \& ® TrkA-NLuc o 2 Trj@,t AXL _ _ _ R
% .40l ‘ Nuosn. 8 g Live Cells Tailored R&D Solutions can also build custom kinase TE assays and
8 L -NLuc H o N T - . . 5 5
2 0l o T RE\ emsmmue Z 1f  guer R 095 offer compound profiling services against kinases using the
ZE .= - S | o NanoBRET™ TE assays
v —— 4 0 . , : )
e ® 1 2 3 4 Visit www.promega.com/custom-solutions/tailored-solutions or
[Crizotinib] (uM) Log [PELISA ICs, nM]

email TailoredSolutions@promega.comto learn more.
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https://www.promega.com/resources/guides/kinase-target-engagement-assay-selection-table/
https://www.promega.com/products/cell-signaling/kinase-target-engagement/
https://www.promega.com/products/cell-signaling/kinase-target-engagement/nanobret-te-intracellular-kinase-assay/?catNum=N2520

NanoBRET™ TE Intracellular HDAC and BET BRD Assay
Directly Measure HDAC/BET BRD-Test Compound Affinity & Residence

Time in Live Cells

Inhibition of NanoBRET ™ Tracer binding to
transiently expressed NLuc-HDACG6 by SAHA (left)
and NLuc-BRD4 by iBET151(right)in HEK293 cells.

20

# 0.063pM tracer -@-4uM tracer
- ™ = 0.13uM tracer -#-2yM tracer
3 F3 = 0.25)M tracer s 80 A 1uM tracer
Es5 * v ¥ D.5uM tracer 2 ~¥-0.54M tracer
- - 1pM tracer E 5 +-0.25)M tracer
= v % 2uM tracer 2 G
2 =2 ~@-0.13pM tracer
5 A I 40 ~-0.063uM tracer
= 10 = 4-0.031pM tracer
)
20
5 T . v - 0
-4 3 =2 - 0 1 2 -6 -4 -2 0 2
Log[SAHA], pM Log[compound], uM
(Tracer [Tracer a
iongtn| 2 11 o5 | oo | 013 | ooes jonmy) 4 | 2| 1] 05|025] 01300630031

IC,, 207 | 142 | 171 | 227 | 2.23 | 332 ic, 2.9 (0.71(0.12| 0.048|0.034 | 0.022 | 0.040 | 0.043

Drugresidency time measurementfor HDAC1-Nluc
(left) and NLuc-BRD4 (right) transiently expressed
in HeLa Cells

@ Zero-target occupancy control (tracer only) @ Tracer only .
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Read the paper about Robers, M.B., et al. (2015) Target
engagement and drug residence time
can be observed in living cells with

the design and use of
this assay BRET. Nature Comm. 6, 10091.

The NanoBRET™ Target Engagement (TE) Assay measures
compound binding at selecttarget proteins in intact cells, in real time.
The NanoBRET™ TE Assay uses fourkey components: An expressed
cellular target protein that is fused to the bright NanoLuc® luciferase; a
cell-permeable fluorescent tracer that specifically binds to the target
protein; a substrate for NanoLuc® luciferase; and a cell-impermeable
inhibitor for NanoLuc® luciferase.

» Compound and tracer compete directly for the binding site

» Assaysrely on full-length proteins that are similar to the
native forms

» Express target proteins at low levels

Product Cat.# Size
N2080 o
assays
NanoBRET™ TE Intracellular HDAC Assay
N2081 e
assays
NanoBRET™ TE Intracellular HDAC Assay N2170 1,000
+ DNA Bundle assays
NanoBRET™ TE Intracellular HDAC Assay 10,000
- N2090
Reagent Refill assays
N2130 —
assays
NanoBRET™ TE Intracellular BET BRD Assay
N2131 e
assays
NanoBRET™ TE Intracellular BET BRD Assay 1,000
+ DNA Bundle N assays
NanoBRET™ TE Intracellular BET BRD Assay 10,000
Reagent Refill N2140 | ssays

Recent Citations:

Asawa, R.R,, et al. (2020) A Comparative Study of Target Engagement
Assaysfor HDACL Inhibitor Profiling. SLAS Discov. 25, 253-264.
Modukuri, RK., et al. (2022) Discovery of potent BET bromodomain 1
stereoselective inhibitors using DNA-encoded chemical library selections.
PNAS. 119, e2122506119.



https://www.promega.com/Products/Small-Molecule-Drug-Discovery/Drug-Discovery-Workflow/Target-Identification-and-Verification/NanoBRET-Target-Engagement-HDAC-Assays/?catNum=N2080
https://www.promega.com/Products/Small-Molecule-Drug-Discovery/Drug-Discovery-Workflow/Target-Identification-and-Verification/NanoBRET-Target-Engagement-HDAC-Assays/?catNum=N2080
https://www.promega.com/Products/Small-Molecule-Drug-Discovery/Drug-Discovery-Workflow/Target-Identification-and-Verification/NanoBRET-Target-Engagement-HDAC-Assays/?catNum=N2080
https://www.promega.com/Products/Small-Molecule-Drug-Discovery/Drug-Discovery-Workflow/Target-Identification-and-Verification/NanoBRET-Target-Engagement-HDAC-Assays/?catNum=N2080
https://www.promega.com/Products/Small-Molecule-Drug-Discovery/Drug-Discovery-Workflow/Target-Identification-and-Verification/NanoBRET-Target-Engagement-HDAC-Assays/?catNum=N2080
https://www.promega.com/products/small-molecule-drug-discovery/drug-discovery-workflow/target-identification-and-verification/nanobret-target-engagement-bet-brd-assays/?catNum=N2131
https://www.promega.com/products/small-molecule-drug-discovery/drug-discovery-workflow/target-identification-and-verification/nanobret-target-engagement-bet-brd-assays/?catNum=N2131
https://www.promega.com/products/small-molecule-drug-discovery/drug-discovery-workflow/target-identification-and-verification/nanobret-target-engagement-bet-brd-assays/?catNum=N2131
https://www.promega.com/products/small-molecule-drug-discovery/drug-discovery-workflow/target-identification-and-verification/nanobret-target-engagement-bet-brd-assays/?catNum=N2131
https://www.promega.com/products/small-molecule-drug-discovery/drug-discovery-workflow/target-identification-and-verification/nanobret-target-engagement-bet-brd-assays/?catNum=N2131

Availability

Workflow for evaluating target

binding and intracellular availability
PROTAC
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RBA control.
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Availability Index Parameters

CRBN Ligand Affinity and Availability Index Parameters

NanoBRET™ TE Intracellular E3 Ligase Assays
Measure E3 Ligase Target Engagement and Compound Intracellular

Protein degradation via small molecules such as PROTACs
or molecular glues is governed by multiple steps. The initial
steps involve entry of the small molecule degrader
compound into the cell, follow ed by binding to the E3
ubiquitin ligase and protein target. The NanoBRET™ TE
Intracellular E3 Ligase Assays quantitate both intracellular
target engagement and intracellular degrader compound
availability .

» Quantitate intracellular affinity of compounds for CRBN or
VHL E3 ubiquitin ligases in live cells

» Simple w orkflow for calculating compound intracellular
availability, a measure of permeability

» Scalable assays using addition-only protocols

Product Cat.# | Size
. n2o10 | 100
NanoBRET™ TE Intracellular E3Ligase assays
Assay, CRBN
N2911 S
assays
NanoBRET™ TE Intracellular E3Ligase N2912 10,000
Detection Reagents. CRBN assays
_ N2g3o | 100
NanoBRET™ TE Intracellular E3Ligase assays
Assay, VHL
N2931 e
assays
NanoBRET™ TE IntracellularE3Ligase N2932 10,000
Detection Reagents, VHL assays

Live-Cell Permeabilized-Cell
Compound Affinity (nM) Affinity (nM) RBA Al
Lenalidomide* 110+8 170+8 0.63 +0.06 1.0+0.1
Iberdomide 32+02 6.3+0.3 0.50£0.04 0.79+0.09
dBET1 1900 + 150 50+3 38+4 60 +8
dBET6 22010 63+2 35+0.2 5.6+0.6

“Lenalidomide served as the permeable control compound for this analysis.

Recent Citations:

Guo, W.H,, et al. (2020) Enhancing intracellular accumulation
and target engagement of PROTACs withreversible covalent
chemistry. Nat. Comm. 11, 4268.

Kurimchak, A.M,, et al. (2022) The drug efflux pump MDR1
promotes intrinsic and acquired resistance to PROTACs in
cancer cells. Sci. Signal. 15, eabn2707.



https://www.promega.com/products/protein-detection/protein-degradation-protacs/nanobret-te-intracellular-e3-ligase-assays/?catNum=N2910
https://www.promega.com/products/protein-detection/protein-degradation-protacs/nanobret-te-intracellular-e3-ligase-assays/?catNum=N2910
https://www.promega.com/products/protein-detection/protein-degradation-protacs/nanobret-te-intracellular-e3-ligase-assays/?catNum=N2912
https://www.promega.com/products/protein-detection/protein-degradation-protacs/nanobret-te-intracellular-e3-ligase-assays/?catNum=N2912
https://www.promega.com/products/protein-detection/protein-degradation-protacs/nanobret-te-intracellular-e3-ligase-assays/?catNum=N2930
https://www.promega.com/products/protein-detection/protein-degradation-protacs/nanobret-te-intracellular-e3-ligase-assays/?catNum=N2930
https://www.promega.com/products/protein-detection/protein-degradation-protacs/nanobret-te-intracellular-e3-ligase-assays/?catNum=N2932
https://www.promega.com/products/protein-detection/protein-degradation-protacs/nanobret-te-intracellular-e3-ligase-assays/?catNum=N2932

NanoBRET™ TE Assays for Other Targets

Beyond the target proteins available in catalog 4
a5
- ’
Designyour own Target ToolsfordevelopingNanoBRET™ Validated NanoBRET™ TE
Engagementassay TE Assay Assaysin Early Access
NanoBRET™ Dyes Cat.# | Size Tailored R&D Solutions offers additional
Develop the Construct Vector for NanoBRET™ 618 TFP (Tetrafluoryl NanoBRET™ Target Engagement assays,
, CS189405 | 5mg . : ; ! X
NanoBRET™ Tracer NanoLuc® -Target Fusion Phenyl) |nc|ud|ng targets in the fo"owmg protem
Identify or synthesize a Clone the target ORF into a L. CS189406 5mg famil
reactive compound that binds Nanoluc® protein fusion vector NanoBRET ™ 590 SE (Succinimydal Ester) y
the target protein for mammalian expression CS189407 | 100mg . E3 Ublqurtm Ligase Comp|ex
e NanoBRET™ 590 Azide-C3 CS189408 5mg .
W * Bromodomains
N NanoBRET™ 590 PEG(04) SE CS189409 5mg
NanoBRET™ 590 C4 SE CsS189410 | 5mg * G-protein Coupled Receptors
l : NanoBRET ™ 590 Carboxylic Acid CS189411 | 5mg * Heat Shock Proteins
Conjugate the compound with . i
a NanoBRET™ reactive dye to NanoBRET™ 590 Maleimide C2 CS189412 5mg + Kinases
create fluorescent tracer
NanoLuc® Cloning Vectors Cat. # Size * NLR
2% \ pNLF1-N[CMV/Hyaro] Vector N1351 20ug « PARP
\ bl pNLF1-C [CMV/Hygro] Vector N1361 20ug . RAE/IRAS
pFN31A Nluc CMV-Hygro Flexi® Vector N1311 20pg .
Y ————— e = Contact your local Promega representative
o) uc -neo Flexi® Vector . . .
_— : b9 or email the Tailored R&D Solutions team at
w = NI1331 [ 20Wg TailoredSolutions@promega.comto learn
pFC32K Nluc CMV-neo Flexi® Vector N1341 20ug more.
Nluc NanoBRET™ TE Assay Reagents Cat. # Size
Read the paper Robers, M.B., et al. (2019)
N2160 1,000 assays aboutdesiF;]nFi)ng Quantitative, Real-Time
scellula ) 10.000 N BRET™ TE Measurements of Intracellular Target
\rate/Inhibit N2161 ' ano Engagement Using Energy Transfer.
Substrate/inhibitor assays Assays Methods Mol. Biol. 1888, 45-71.
Optimize NanoBRET™ TE Assay N2162 100 assays
Evaluate cellular tracer affinity, permeability, & assay — el el AL 50mi
window using NanoBRET™ TE assay reagents E4881 5 x 20ug
Transfection Carrier DNA
E4882 2 x 100pg
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https://www.promega.com/products/cell-signaling/parp-nanobret-target-engagement-assays/
https://www.promega.com/products/cell-signaling/ras-nanobret-target-engagement-assays/?catNum=CS321839
https://www.promega.com/products/luciferase-assays/genetic-reporter-vectors-and-cell-lines/pnlf1-nanoluc-protein-fusion-vectors/?catNum=N1351
https://www.promega.com/products/luciferase-assays/genetic-reporter-vectors-and-cell-lines/pnlf1-nanoluc-protein-fusion-vectors/?catNum=N1361
https://www.promega.com/products/luciferase-assays/genetic-reporter-vectors-and-cell-lines/pfn31-and-pfc32-nanoluc-protein-fusion-flexi-vectors/?catNum=N1311
https://www.promega.com/products/luciferase-assays/genetic-reporter-vectors-and-cell-lines/pfn31-and-pfc32-nanoluc-protein-fusion-flexi-vectors/?catNum=N1321
https://www.promega.com/products/luciferase-assays/genetic-reporter-vectors-and-cell-lines/pfn31-and-pfc32-nanoluc-protein-fusion-flexi-vectors/?catNum=N1331
https://www.promega.com/products/luciferase-assays/genetic-reporter-vectors-and-cell-lines/pfn31-and-pfc32-nanoluc-protein-fusion-flexi-vectors/?catNum=N1341
https://www.promega.com/products/cell-signaling/kinase-target-engagement/intracellular-te-nano-glo-substrate-inhibitor/?catNum=N2162
https://www.promega.com/products/cell-signaling/kinase-target-engagement/intracellular-te-nano-glo-substrate-inhibitor/?catNum=N2162
https://www.promega.com/products/epigenetics/cell-based-and-biochemical-assays/nanobret-target-engagement-assay-components/?catNum=N2191
https://www.promega.com/products/biochemicals-and-labware/nucleic-acids/transfection-carrier-dna/?catNum=E4881
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NanoBRET™ Target Engagement

NanoBRET™ Protein:Protein Interactions
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PROTACs, or Proteolysis
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target proteins and E3
ubiquitin ligases.
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Learn more about tools for this application
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5 Key Stages

for monitoring

PROTAC activity

NanoLuc® or
NanoBiT®
Luciferase
Detection

&
-‘l:‘:‘“ f
i‘l“

Loss of Signal

Proteasome
Recruitment

PROTAC

Ready for
more target

Target
Degradation

Read the paper about
the application of HIBIT
Technology in this
application

Riching, K.M., et al. (2018) Quantitative
live-cell kinetic degradation and
mechanistic profiling of PROTAC mode
of action. ACS Chem. Biol. 13, 2758-70.



https://www.promega.com/Resources/Technologies/protein-degradation/

GPCR Analysis

Application of NanoLuc® Protein Reporter Technologies

NanoBRET™ PP| Assay

Schihada, H., et al. (2018) A universal
bioluminescence resonance energy transfersensor
design enables high-sensitivity screening of GPCR
activation dynamics. Comm. Biol. 1, 105

Ligand-Induced
Conformational
Change
NanoLuc®Luciferase
Donor/FP Acceptor
White, CW., et al. (2017) Using
nanoBRET and CRISPR/Cas9
to monitor proximity to a genome
edited protein in real-time. Sci.
Reports 7, 3187.

agonist

GPCR:GPCR &
interactions

G-Protein

G-Protein (GaGRGY)

) Interaction
NanoBiT® PPl Assay
Wan, Q., et al. (2018) Mini G protein
probes for active G protein-coupled
receptors (GPCRs) in live cells. J. Biol.
Chem. 293, 7466-73.

GloSensor™ cAMP Assay

Nagata, T., et al. (2018) An all-trans-
retinal-binding opsin peropsinas a
potential dark-active and light-
inactivated G protein-coupled
receptor. Sci. Reports 8, 3535.

A firefly luciferase-based biosensor.

{«

G Protein
Intracellular Caz* NanoLuc® 7 7
BRET Sensors: Slgnallng
Qian, Y., etal. (2018) A
bioluminescent Ca2* indicator
based on a topological variant of
GCaMP6s. ChemBiochem DOI:
10.1002/cbic.201800255

GTP @ c ‘
GEF Activity GAP Activity
GDP B c Regulator

NanoBRET™ TargetEngagement Strategy
Conroy, S., et al. (2018) Synthesis and evaluation
of the first fluorescent antagonists of the human
P2Y 2 receptor based on AR-C118925. J. Med.
Chem. 61, 3089-113.

Stoddart, L.A., et al. (2018) Development of novel
fluorescent histamine H1-receptor antagonists to
study ligand-binding kinetics in living cells. Sci.
Reports 8, 1572.

Ligand: GPCR
Interactions

GRK
Phoshorylation

B-Arrestin
Recruitment

+P

G-Protein
Signaling
(RGS)

Ga:RGS
interactions

NanoBiT® PPl Assay
Bodle, C.R,, etal.
(2017) Development of
a bimolecular lumin-
escence complemen-
tation assay for RGS:G
protein interactionin
cells. Anal. Biochem.
522, 10-17.

Receptor
Internalization

HiBIiT Protein Tagging System
Reyes-Alcaraz, A., etal. (2018)
Conformational signatures in 3-
arrestin2 reveal natural biased
agonism at a G-protein coupled
receptor. Comm. Biol. 1, 128.

Pre-cloned B-Arrestin 1 & 2 with either
SmBIT or LgBIT at the N- or C-
terminus available through Tailored
R&D Solutions TRSOrder
Support@promega.com

NanoBiT® PPl Assay

He, S.-Q., et al. (2018) Oligomerization of MrgC11 and
y-opioid receptors in sensory neurons enhances
morphine analgesia. Sci. Signal. 11, eaao3134.

Qian, M, et al. (2018) Design, synthesis, and biological
evaluation of bivalent ligands targeting dopamine D2-
like receptors and the p-opioid receptor.
ChemMedChem 13, 944-56.

Storme, J., et al. (2018) Molecular dissection of the
human A3 adenosine receptor coupling w ith -arrestin2.
Biochem. Pharmacol. 148, 298-307.

B-Arrestin
Recruitment

NanoBRET™ PPl Assay

Lu, J., et al. (2017) Dopamine D2
receptor and B-arrestin 2 mediate
amyloid-B elevation induced by
anti-Parkinson’s disease drugs,
levodopa and piribedil, in neuronal
cells. PLoS One 12, e0173240.

B-Arrestin

NanoLuc®Luciferase
Donor/FP Acceptor

White, CW., et al. (2017) Using
nanoBRET and CRISPR/Cas9

to monitor proximity to a genome
edited protein in real-time. Sci.
Reports 7, 3187.

B-Arrestin
Signaling

Live-Cell
Assays
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NanoLuc®Luciferase

Recombinant Viruses

—ssRNA virus(e.g., InfluenzaA)

Tran, V., et al. (2013) Highly sensitive real
time in vivoimaging of an influenzareporter
virus reveals dynamics of replication and
spread. J. Virol. 87,13321-9.

+ssRNA virus(e.g., ZikaVirus)

Mutso, M., et al. (2017) Reverse genetic
system, genetically stable reporter viruses
and packaged subgenomic replicon based
on a Brazilian Zika virus isolate. J. Gen.
Virol. 98, 2712-24.

dsRNAVvirus(e.g., Rotavirus)

Kanai, Y., et al. (2017) Entirely plasmid-
based reverse genetics systemfor
rotaviruses. PNAS 114, 2349-54.

RNA Reverse Transcribedvirus
(e.g.,HIV-1)

Astronomo, R.D,, et al. (2017)

Neutralization takes precedence over IgG or
IgA isotype-related functions in mucosal
HIV-1 antibody-mediated protection.
EbioMedicine 14, 97-111.

DNA Reverse Transcribedvirus
(e.g.,HepatitisB virus)

Nishitsuji, H., et al. (2018) TIP60 complex
inhibits HBV transcription. J. Virol. 92,
e01788-17.

dsDNAvirus(e.g.,JC Polyomavirus)
Geoghegan, EM,, et al. (2017) Infectious
entry and neutralization of pathogenic JC

lﬁ | Virology Applications
Application of NanoLuc® Protein Reporter Technologies

NanoBRET™ Technology for
Protein:Protein Interactions (BRET)
Miyakaw a, K., et al. (2017) The tumour
suppressor APC promotes HIV-1 assembly
via interaction w ith Gag precursor protein.
Nature Comm. 8, 14259.

Raw le, D.J., et al. (2018) HIV-1 uncoating
and reverse transcription require eEF1A
binding to surface-exposed acidic residues
of the reverse transcriptase thumb domain.
mBio 9, e00316-18. Genome
Purification &
Genotyping

Virus:Host
Protein:Protein
Interaction
Assays

Monitor viral promoter
activity with NanoLuc®
Reporter Assays

] Monitor viral genome copy
Recombinant number with GoTagq® gPCR

Viruses using ; and RT-qPCR
NanoLuc® Luciferase

or HiBiT Luminescent

peptide insertions Translation

Replication Maturation

HiBiT-Tagged Viral-Like and

Subviral Particles

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

NanoLuc®Luciferase-Tagged

Viral Like Particle

Peskova, M., et al. (2017) An enzymatic
assay based on luciferase Ebola virus-like
particles for evaluation of virolytic activity of
antimicrobial peptides. Peptides 88, 87-96.

Recombinant

Release Viruses using
. NanoLuc® Luciferase
or HiBIiT Luminescent

peptide insertions

polyomaviruses. Cell Rep. 21, 1169-79 % - Host Cell Health:
HiBiT-Tagged Recombinant Viruses <32 + Cell Viability Assays
+ssRNA virus (HepatitisC, Dengue, e 53 . Sylolonely
Japanese Encephalitis, Bovine Viral S £ .
DiarrheaViruses) w e

Host Metabolic Changes:

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

* Glucose Uptake/Glycolysis
+ Glutamine Uptake/Glutaminolysis
« Oxidative Stress
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' ViaFect™ Transfection Reagent
Efficiently Introduce DNA Into a Wide Variety of Cell Lines

. . ViaFect™ Transfection Reagentallows high-efficiencytransfection
Maintain cell health Learn more & see data from of a wide range of cell types without compromising cell viabilityand
: ; + i : provides an easy-to-use protocol that gives superior performance
durin g transfection 30 Ce" Ilnes at . with minimal optimization. Now you can design the rightassayin the
LNCaP WWW.promega.comIVIafect right cells to model the biology you are studying..

_ + Simple protocol with minimal optimization
» Usethe bestcellline for your research

4eﬂs- | eo + Keep your cells viable
st Product Cat. # Size
€07 "\;I_ k6o

i . E4981 1ml
2e+6 2. ViaFect™ Transfection Reagent

E4982 5x1ml
e [ Exam ple Citations:
, . L Lee, J.A., et al. (2018) Activation of the Nrf2 signaling pathw ay and neuroprotection
‘L

Se+63

Viability (% relative)

Luciferase activity (RLU)

of nigral dopaminergic neurons by a novel synthetic compound KMS99220.
Neurochem. Intl. 112, 96-107.

Park, S.-W., et al. (2018) The expression of the embryonic gene Cripto-1 is
regulated by OCT4 in human embryonal carcinoma NCCIT cells. FEBS Lett. 592,
24-35.

Robaszkiewicz, A., etal. (2018) PARP1 facilitates EP300 recruitment to the
promoters of the subset of RBL2-dependent genes. Biochem. Biophys. Acta 1861,

Create assays in difficult cell lines including 2153,
differentiated induced piuripotent stem Ce”s_ Ayroldi, E,, et al. (2018) Long glucocorticoid-induced leucine zipper regulates

human thyroid cancer cell proliferation. Cell Death Dis. 9, 305.

Ji, H., et al. (2018) Zinc-finger nucleasesinduced by HIV-1 Tat excise HIV-1 from
the host genome in infected and latently infect cells. Mol. Ther. Nucl. Acids 12, 67-
74..

Zaremba-Czogalla, M., et al. (2018) A novel regulatory function of CDKN1A/p21 in
TNFa-induced matrix metalloproteinase 9-dependent migration and invasion of
triple-negative breast cancer cells. Cell. Signal. 47, 27-36..

Liu, Z., et al. (2018) Transcription of blunt snout bream (Megalobrama
amblycephala) HIF3a and its localization in the nucleus under both normoxic and
hypoxic conditions. Biochem. Biophys. Res. Comm. 500, 443-9.

Tsuchiya, M., et al. (2018) Cell surface flip-flop of phosphatidylserine is critical for

o~
ViaFect™' %! Uparemmlnemoou

iCell® Hepatocytes iCell® Cardiomyocytes iCell® DopaNeurons PIEZO1-mediated myotube formation. Nat. Comm. 9, 2049.
Xu, F., et al. (2018) Type Il interferon-induced CBFS inhibits HBV replication by
Transfection and imaging of GFP transfected into differentiated IPS cells using hijacking HBx. Cell. Mol. Immunol. DOI 10.1038/s41423-018-0006-2.

ViaFect™ Reagent. Cellular Dynamics iCell® Hepatocytes were transfected with a 6:1 ratio
of ViaFect™:DNA. iCell® Cardiomyocytes used a 2:1 ratio. Both celllines wereimaged 1
day post-transfection. iCell® DopaNeurons were transfected with a 4:1 ratio and imaged 3
days post-transfection. Data courtesyof Cellular Dynamics International.
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https://www.promega.com/products/reporter-assays-and-transfection/transfection-reagents/viafect-transfection-reagent/?catNum=E4981

FUGENE® 4K Transfection Reagent

Best-in-Class DNA Transfection Reagent for Routine and

Challenging Cell Lines

Unbeatable Transfection Efficiency
with Minimal Effect on Cell Health

MW 5,1l Reagent (Fluorescence) A 5yl Reagent (Viat
FuGENE® 4K Lipofectamine™ 3000 2210y Reagent (Fluorescence) V1 agent (V
AR e s ¥ =¥ = a
a =t
- B
E Zl o IR
S ! 2 |
= =i S
FUGENE® 4K Lipofectamine™ 3000
= E 7 .
ks A v -?— = - A
2 i & v
& 25
- —
il | )

FUGENE® 4K

Ll et te

FUGENE® 4K

Lipofectamine™ 3000

A x
1L *
5 B -
2 L
<
FUGENE® 4K Lipofectamine™ 3000
iz A v ¥ iw
P x
il Bz Ip
2 aE
3

Lipofectamine™ 3000

Aungein sneoy

Auigein sanejay

Anpiqeia aanejoy

FUGENE® 4K is a 100% synthetic, multicomponenttransfection
reagentdesigned for the delivery of DNA into challenging and
routine mammalian cell lines. Improving on previous generations of
FuGENE® technology, FUGENE® 4K efficiently delivers DNA into a
wide range of cell lines while providing the gentle, low-toxicity
transfection you’ve come to expect from FUGENE® reagents..

Product Cat. # Size
E5911 1ml
FUGENE® 4K Transfection Reagent
E5912 5x1ml

Example Citations:

Schw alm, M.P., et al (2023) Tracking the PROTAC degradation pathw ay in living
cells highlights the importance of ternary complex measurement for PROTAC

optimization. Preprint. doi: https://doi.org/10.1101/2023.01.11.523589

FUGENE® 4K reagent delivers improved DNA transfection performance while
minimizing impact on cell health. A375, CHO-K1, H1299 and HCT116 cell lines

were transfected with a GFP expression constructusing FUGENE® 4K or

Lipofectamine ™ 3000 (ThermoFisher Scientific) with varying reagent:DNA ratios.

After 48 hours, cells in a clear-bottom plate were measured for total GFP

fluorescence. Cell viabilitywas measured on a duplicate plate using the CellTiter-

Glo® LuminescentCell Viability Assay.



https://www.promega.com/products/luciferase-assays/transfection-reagents/fugene-4k-transfection-reagent/?catNum=E5911

Reporter Activity (RLU)

Applications

High efficiency and low toxicity

800,000+ ® Luciferase Reporter 5,000
% < Viability
600,000 Baiat
—]
¥
" 3,000 &£
400,000 =
12,000 5
s
A o =
200,000 1 600
0 === L0

None

" ReagentA ReagentB FuGENE® HD

8630MB

Transfection Reagent

Transfection of stem cells
FUGENE® HD Transfection Reagent was used to

" transfect mouse embryonic stem cells cultured on
an extracellular matrix.

Use with cancer models

FUGENE® HD Transfection Reagent lets you work
in your cancer model. The online protocol
database includes over 25 cancer models.

Cellular imaging

See more of your cells! High expression and low
toxicity enhance your imaging experiments with the
FUGENE® HD reagent.

Protein production
Get more from your cells! No animal components

i and compatible with defined media.

FUGENE® HD Transfection Reagent
High Efficiency, Low Toxicity Transfection for Challenging

FuGENE® HD Transfection Reagentis atrusted delivery system for
NanoLuc® NanoBRET™, NanoBiT™, pGL4, HaloTag®, and
GloSensor™ DNA constructs into a variety of cell lines. Transfection
can be performedin 100% serum to mimicin vivo conditions. There
is no need to remove serum or culture medium, and there is no
washing or changing of medium after adding the reagent/DNA
complex.

Product Cat. # Size

E2311 Iml

FUGENE® HD Transfection Reagent

E2312 5x 1ml

FUGENE® 6 Transfection Reagent
High Efficiency, Low Toxicity Transfection
Reagentfor Common Cell Types

FUGENE?® 6 Transfection Reagentis a nonliposomal formulation
designed to transfect plasmid DNAinto a wide variety of cell lines
with high efficiency and low toxicity. The protocol does notrequire
removal of serum or culture medium and does notrequire washing
or changing of medium after introducing the reagent/DNAcomplex.
* More Biologically Relevant: Very low toxicity; less impacton
biology.
» Simple Protocol: No culture changes;less variability; com patible
with serum.

» Effective in Many Cell Types: Used inthousands of publications.

 Ideal for Use with Luciferase Assays: More expression;
sensitive results.

Product Cat. # Size
E2691 Iml
E2692 5x 1ml
E2693 0.5ml



https://www.promega.com/products/reporter-assays-and-transfection/transfection-reagents/fugene-hd-transfection-reagent/?catNum=E2311
https://www.promega.com/products/reporter-assays-and-transfection/transfection-reagents/fugene-6-transfection-reagent/?catNum=E2691

PureYield™ Plasmid Purification Systems
Manual, transfection-grade plasmid at the mini, midi and maxi scale

Miniprep System: Upto 15ug of Transfection-ReadyPlasmid from
3ml Cultures

High-Quality qus mid for Transfecting . Rapid, 10-minute protocol
CO mmon Ce” |_ Ines * No tedious, gravity-drip columns or post-elution alcohol
precipitation
M 293 cHo 313 [dcos-7 [lHeLa Product Cat. # Size
1,000,000 A1223 100 preps
Luc2 Firefly Luciferase expressed from pGL4.13[luc2/SV40] Vector PureYield™ Plasmid Miniprep System
A1222 250 preps
_. 100,000
=] Midiprep System: Upto 200ug of Transfection-ReadyPlasmid DNA
@ from 50m| Cultures
é 10,000  30-minute, vacuum-based protocol
£ * No tedious, gravity-drip columns or post-elution alcohol
5 1000 precipitation
Product Cat. # Size
100 A2492 25 preps
Background Competitor PureYield™ Control No g
Miniprep Miniprep Plasmid DNA PureYield™ Plasmid Midiprep System A2495 100 preps
Sample Type A2496 300 preps

Midiprep System: Upto 1mg of Transfection-ReadyPlasmid from
250ml Cultures

* One-hour,vacuum-based protocol

* No tedious, gravity-drip columns or post-elution alcohol
precipitation

Product Cat. # Size
N ) ) A2392 25 preps
A2393 100 preps

Accessory Items

Eluator™ Vacuum Elution Device and Product Cat. # Size
Vac-Man® Manifold are reusable and q

S Vac-Man®| aboratory V m Manifol
speed PureYield ™ Midipreps and AU, =
Maxipreps purifications. Eluator™ Vacuum Elution Device A1071 4 each
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https://www.promega.com/products/dna-purification-quantitation/plasmid-purification/pureyield-plasmid-miniprep-system/?catNum=A1223
https://www.promega.com/products/dna-purification-quantitation/plasmid-purification/pureyield-plasmid-midiprep-system/?catNum=A2492
https://www.promega.com/products/dna-purification-quantitation/plasmid-purification/pureyield-plasmid-maxiprep-system/?catNum=A2393
https://www.promega.com/products/biochemicals-and-labware/tips-and-accessories/vac_man-laboratory-vacuum-manifold/?catNum=A7231
https://www.promega.com/products/dna-purification-quantitation/plasmid-purification/eluator-vacuum-elution-device/?catNum=A1071

ok leard MagneSil Tfx™ System
Transfection-Quality Plasmid DNA in 96-Well Format

el
. . : Provides a simple and reliable method for rapid isolation of
TU rn yO ur “q u Id h an d ler Into a transfection-qualityplasmid DNAusing silica-coated paramagnetic
transfection -0 rade P lasmid pu rifier. particles in a 96-well, high-throughputformatwithout centrifugation

or vacuum manifolds..

+ Automation Friendly: Methods available for all liquid handlers
including particle movers Learn more at:
www.promega.com/automethods.

* Rapid Results: Process afull plate in ~1 hour (96-well head) to
~1% hours (8-channel).

Paramagnetic )
. Product Cat. # Size
Particle-based . :
) . Wizard MagneSil Tfx™ System A2380 4 X 96 preps
Chemistries
Custom Wizard MagneSil Tfx™ Systemquantities and volumes available.
Please contact COD@promega.com for more information.
You Are Not Alone!
Treat cleared lysate Capture & release
with Endotoxin wash with 4/40 Wash Recover
Removal Resin Solution Plasmid
Produce Cleared Capture Plasmid Capture &_release
Lysate with with washes with
MagneSil® Blue Magnesil® Red 80% ethanol

Promega’s Field Support Scientists (FSS)in combination with ourinternal
engineering and applications supportteams work seamlesslyto help
develop a custom, optimized high throughputsolution either on your liquid
handler orrecommend an automation solution to meetyour specific needs.

Contact ESS@promega.com
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Standard MCS Subcloning Tools

Quality molecular biology tools to aid standard

protein reporter constructs

Multiple Cloning Site Rl oo o Ogest vector
Restriction Enzymes | | | oheneyamn TSAP Phosphatase

--' BenchTop Ladders
- Diamond™ Dye

Wizard®SV Gel & PCR
Clean-Up System

x-tracta™ Gel Extractor ' ‘ M

LigaFast™ Rapid
DNA Ligation System

e

Single-Use JM109
Competent Cells

Y

S b revield™ Plasmid

Miniprep System

Multiple Cloning Site
Restriction Enzymes

BenchTop Ladders
Diamond™ Dye

https://bit.ly/2FBWMiG

Product Cat. # Size

TSAP Thermosensitive Alkaline Phosphatase | M9910 100u
LigaFast™ Rapid DNA Ligation System M1821 30 rns
Wizard® SV Gel and PCR Clean-Up System A9281 50 preps
x-tracta™ Gel Extractor A2121 25/pack
PureYield™ Plasmid Miniprep System A1223 100 preps
Single-Use JM109 CompetentCells, >10%cfu/u| L2005 20 x 50ul
BenchTop 1kb DNA Ladder G7541 100lanes
BenchTop 100bp DNA Ladder G8291 50 lanes
Diamond™ Nucleic Acid Dye H1181 500ul

Protein Reporter Multiple Cloning Site Restriction Enzymes*

Apa | (10u/ul) R6361 5,000u
Bam HI (10u/pl) R6021 2,500u
Bgl Il (10u/pl) R6081 500u
Eco RI (12u/ul) R6011 5,000u
Eco RV (10u/pul) R6351 2,000u
Hind Il (10u/pl) R6041 5,000u
Nhe | (10u/ul) R6501 250u
Not I (10u/pl) R6431 200u
Pwu | (2-10u/pl) R6321 100u
Sac | (10u/ul) R6061 1,000u
Sac Il (10u/pl) R6221 500u
Sgf I (8-12u/ul) R7103 250u
Xba | (10u/pl) R6181 2,000u
Xho | (10u/ul) R6161 3,000u
* Available fromPromega. Vectors may have 49

more unigque restriction sites available.


https://bit.ly/2FBWMiG
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Flexi® Vector Basics

Clone once, transfer directionally to many vectors for many
applications

Uses rare-cutting restriction enzymes, changes in antibiotic
resistance plus a lethal gene to reduce cloning background

Versatility: You can choose betweena variety of
initial applications (e.g., bacterial protein,
mammalian, or cell-free protein expression) and
then transfer to others as required.

Time Savings: Efficienttransfer allows for direct
use of recombinant clones, minimizing time
wasted screening background colonies.

Enhanced Productivity: Adaptable to high-
throughput formats for large screening projects.

Easy Access: No licensing fees or complicated
transfer restrictions.

FIeX|® Vector Subcloning Tools
Quality molecular biology tools to create
Flexi® Vector Protein Reporter Constructs

protein-

coding

region
Sqfl

N
AmpU

Grow cloneson
Ampicillin plates
when transferring in
this direction

Untagged or
N-Terminal Tagged
Flexi® Vector
Transfers

Expression of the lethal gene

insures that only clones with the
desiredinsertgrow onthe plates.

protein-
coding
region
Sgfl Pmel

Transfers into a
C-terminal Tagged

Flexi® Vector
Amp’

Pmel
a

Expression of the
lethal gene insures

that only clones with
the desiredinsert
grow on the plates.

B

lethal gene
Sgfl Pmel

Grow cloneson
Kanamycin plates

when transferring in
this direction

protein-

coding

region
Pme\

lethal gene
Sgfl

Pmel Kan

lethal gene

Sgfl EcolCRI

protein-

coding

region
ngl\

Ka ”U

Grow cloneson plateswith a
different antibiotic resistance

gene specified by the
destination vector




Flexi® Vector Basics

Deciphering the plasmid name

Ampicillin Resistant

Untagged Vector

CMV LE
Enhancer/Promoter

pF4A CMV

N Intron
Flexi® Vector

Amp’

SV40 Late poly(A)

Tag at N-terminus
Vector

CMV Enhancer/
Promoter

pFN21A HaloTag® CMV
Flexi® Vector
(5064bp)
HaloTag® Open
Reading Frame

SV40 late Ncol
poly(A) signal Pl

Tag at C-terminus
Vector

CMV Enhancer/
Promoter

pFC14A HaloTag® CMV
Flexi® Veclor

(50560p)

Kanamycin Resistant

indicates a
Flexi® Vector

CMV LE.
Enhancer/Promoter

pFAK CMV

Int
Flexi® Vector

ori

Kan'

indicates
antibiotic

resistance

CMV Enhancer/
Promoter

intron

\"Nhel, Bmtl
Neol
pFN21K HaloTag® CMV 0
Flexi® Vector
(5059bp)
‘ HaloTag® Open
Reading Frame
TEV site
Safl, Pvul, AsiSI

SV40 late Neol
poly(A) signal Pmel

PFN21K
t

indicates a
N-terminal

fusiontag

PFC14K HaloTag® CMV
Flexi® Vector

arnase
(5051bp)

SV40 Late

indicates a
C-terminal
fusiontag

Flexi® Vector Selector
available through
on-line catalog
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protein-coding region

Sqfl

Wizard®SV Gel &
PCR Clean-Up

System included for
entry reactions

Sqfl

Design primers for the
Flexi Cloning System
using online Promega

tool or contact
Technical Senvices for

f Ligation
assistance

Transformation
and Selection

Y

y

¥

y

(me\

PCR

Pmel

DNA Purification

Digestion with Flexi®
Enzyme Blend

lethal gene

Sqfl Pmel
- Acceptor
DNA Purification Hexﬁ)@
Vector
Pmel
lethal gene

Digestion with Flexi®
Enzyme Blend

Y

protein-coding region

sgfl _

52

Pmel
e

4589MA

éetting a Sequence into a Flexi® Vector
Flexi® System, Entry/Transfer

The Flexi® Vector System is a directional cloning method for protein-
coding sequences. Itis based on two rare-cutting restriction
enzymes, Sgfl and Pmel, and provides arapid, efficientand high-
fidelity way to transfer protein-coding regions withoutthe need to
resequence. Once an ORF is cloned, conveniently transfer the
inserts into a variety of vectors designed for multiple applications. No
licensing fees or complicated transfer restrictions needed.

All Flexi® Vectors carry the lethal barnase gene, whichis replaced
by the DNA fragmentof interestand acts as a positive selection for
the successful ligation ofthe insert.

Unlike site-specific recombination vector systems, the Flexi® Vector
Systems do not require appending multiple amino acids to the amino
or carboxy termini of the protein of interest. In addition, the systems
do not require an archival entry vector, and mostapplications allow
direct entry into the vector suited to the experimental design.

C-terminal Flexi® Vectors allow expression of C-terminal-tagged
proteins. While these vectors can act as acceptors of protein-coding
regions flanked by Sgfl and Pmel, they lack a Pmel site and contain
a different blunt-ended site, EcolCRI. This joined sequence cannot
be removed from the C-terminal Flexi® Vectors and transferred to
other Flexi® Vectors.

Product Cat. # Size
Hexi® System, Entry/Transfer
Flexi® Enzyme Blend (Sgfl/Pmel) and buffer 5 ent
T4 DNA Ligase and Flexi® Ligase Buffer C8640 entry

Wizard® SV Gel and PCR Clean-Up System 20 transfer

Nuclease-free Water

R1851 25pl
10X Hexi® Enzvme Blen
R1852 100pl
Carboxy Hexi® Enzyme Blend
rboxy Hexi® Enzyme Blen R1901 50ul

(Sgf | & EcoICR I)



https://www.promega.com/products/cloning-and-dna-markers/cloning-vectors-and-kits/flexi-cloning-system/?catNum=C8640
https://www.promega.com/products/cloning-and-dna-markers/cloning-vectors-and-kits/flexi-enzyme-blend-_sgfi-_-pmei_/?catNum=R1851
https://www.promega.com/Products/Protein-Expression/Protein-Labeling-and-Detection/Carboxy%20Flexi%20Enzyme%20Blend%20SgfI%20and%20EcoICRI/?fq=r1901&catNum=R1901

Transferring Inserts between Flexi® Vectors

Two Flexi® Transfer Systems

Transfer from Flexi® Vector to Flexi® Vector

Bi-Directional
N-Tagged <= N-Tagged
N-Tagged <—= Untagged
Untagged <—> Untagged

protein-

coding
region lethal gene
Sgfl Pmel Sgfl Pmel
N e
Donor Acceptor
Flexi® -+ Flexi®
Vector Vector

Antibiotic A Antibiotic B
resistance resistance
Digestion with
Flexi®Enzyme Blend
protein-
coding
region lethal gene
Antibiotic A Antibiotic B
resistance resistance
Ligation

Transformation
and Selection
with Antibiotic B

protein-
coding
region

Sgﬂ\ /Pmel

Antibiotic B
resistance

a6c0MA

N-Tagged —* C-Tagged
Untagged —> C-Tagged

protein-
coding
region lethal gene
Sgfl Pmel Sqfl EcolCRI
N /
@ Acceptor
Antibiotic A Antibiotic B

resistance

Digestion with 10X

Flexi® Enzyme Blend

resistance
Digestion with Carboxy
Flexi® Enzyme Blend

(Sgfl and Pmel) (Sgfl and EcolCRI)
protein-
coding
region lethal gene
U +
Antibiotic A Antibiotic B

resistance resistance

Ligation

Transformation
and selection
with antibiotic B

protein-

coding

region
Sqfl_

Antibictic B
resistance

e

The Flexi® Vector System is a directional cloning method for protein-
coding sequences. Itis based on two rare-cutting restriction
enzymes, Sgfl and Pmel, and provides arapid, efficientand high-
fidelity way to transfer protein-coding regions withoutthe need to
resequence. Once an ORF is cloned, conveniently transfer the
inserts into a variety of vectors designed for multiple applications. No
licensing fees or complicated transfer restrictions needed.

All Flexi® Vectors carry the lethal barnase gene, whichis replaced
by the DNA fragmentof interestand acts as a positive selection for
the successful ligation ofthe insert.

Unlike site-specific recombination vector systems, the Flexi® Vector
Systems do not require appending multiple amino acids to the amino
or carboxy termini of the protein of interest. In addition, the systems
do not require an archival entry vector, and mostapplications allow
direct entry into the vector suited to the experimental design.

C-terminal Flexi® Vectors allow expression of C-terminal-tagged
proteins. While these vectors can act as acceptors of protein-coding
regions flanked by Sgfl and Pmel, they lack a Pmel site and contain
a different blunt-ended site, EcolCRI. This joined sequence cannot
be removed from the C-terminal Flexi® Vectors and transferred to
other Flexi® Vectors.

Product Cat. # Size

Hexi® System. Transfer
Flexi® Enzyme Blend (Sgfl& Pmel) and Flexi® 100
Digest Buffer C8820
T4 DNA Ligase and Flexi® Ligase Buffer
Nuclease-free Water

Transfers

Carboxy Hexi® System, Transfer
Carboxy Flexi® Enzyme Blend (Sgfl& EcoICRI)
Flexi® Enzyme Blend (Sgfl& Pmel) C9320 50

Flexi® Digest Buffer Transfers
T4 DNA Ligase and Flexi® Ligase Buffer
Nuclease-free Water
. R1851 25ul
10X Hexi® Enzyme Blend
R1852 100l
Carboxy Hexi® Enzyme Blend
rboxy Hexi® Enzyme Blen R1901 500l

(Sgfl & EcoICR |)
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https://www.promega.com/products/cloning-and-dna-markers/cloning-vectors-and-kits/flexi-cloning-system/?catNum=C8640
https://www.promega.com/products/cloning-and-dna-markers/cloning-vectors-and-kits/flexi-enzyme-blend-_sgfi-_-pmei_/?catNum=R1851
https://www.promega.com/Products/Protein-Expression/Protein-Labeling-and-Detection/Carboxy%20Flexi%20Enzyme%20Blend%20SgfI%20and%20EcoICRI/?fq=r1901&catNum=R1901

idated Flexi® Vector ORF Clones to Speed Your Research
N-terminal Tagged HaloTag® and Untagged Human clones

HaloTag® ORF Collection Native ORF Collection
Features (HaloTag® @ N-Terminus) (Untagged)

- . MY GENE™

Size of Collection >8,500 >6300
Validations: Find Your Gene and Ordering
Sequence Confirmed Information at:
\/ www.promega.com/FindMyGene

(100%)
or use the promega.com search engine

Insert Retrievable (Sgfl & Pmel)
(99.8% of clones)

v

Need assistance?
Contact Technical Services by
phone, e-mail or live chat:

Expression Confirmed
(99.8% of clones)

N N X

Localization Confirmed \/
(81.4% of clones) L. www.promega.com/support
Quantity Delivered 100ng 100ng
Order to Delivery Time 3-4 weeks 3-4 weeks
Sequence validated Insert validated Expression validated  Cell Imaging validated
5’ and 3’ ends Confirmed size of Clones expressed in Confirmed protein localization
sequenced clone insert HEK293 cells with HaloTag® TMR ligand
Boo -=
- | .
L = 'I"! had
& — — - it .25 L -
8 & - -
= = § _—_—;:;i’-"—” = ke

170 180 190 20 § b
Residue Position 8 > B
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Detection Instruments
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GloMax® Instruments 56

Instrument Choice Does Make a Difference 58

Learn more about the
GloMax® Family of
Microplate Readers

WWW.promega.com/glomax
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GloMax® Detection Systems
The Readers Designed for Your Assays

¢

Multimode Plate Reader with
Maximum Flexibility

Easy-to-Use, Luminescence Plate
Reader

The GloMax® Explorer is a high-
performance multimode detection
instrument that allows you to get up and
running quickly, generating the data you
need from your experiments. Simply unpack
it, plug it in, and begin your experiments.
You can also interpret your results using
integrated data analysis software.
Developed with Promega reagents to
provide a simple means of detecting
advanced chemistries, the GloMax®
Explorer measures luminescence,
fluorescence intensity and visible
absorbance. The GloMax® Explorer can be
used as a standalone instrument or
integrated into your high-throughput
automated workflow.

The GloMax® Navigator is an easy-to-use
microplate luminometer integrated with
Promega chemistries for superior
luminescence assay performance. The
GloMax® Navigator comes ready to use—
simply unpack it, plug it in and begin your
experiments. You can also interpret results
using integrated data analysis software.

GloMax® Discover (4.0x102%%)
GloMax® Navigator (9.2x10%)
Tecan M200 (2.9x109)
BMG ClarioSTAR (2.4x10"%)
BioTek H1 (2.1x109)

Perkin Elmer Envision (2.5x10-'%)

Detection Range (moles of Luciferase)

GloMax® Instruments
are Designed
for Sensitivity

Sener

Navigator Discover

56

Easy-to-Use Microplate Reader with
Advanced Detection Capabilities

GloMax®Discover is a ready-to-use
multimode plate reader developed with
Promega reagent chemistries to provide a
simple means of detecting luminescence,
fluorescence and absorbance. This
advanced plate reader provides flexible use
of filters and includes 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.

Learn more about the
GloMax® Family of
Microplate Readers

WWW.promega.com/glomax
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GloMax® Detection Systems
The Readers Designed for Your Assays

Vis uv
Instrument Luminescence Fluorescence Absorbance Absorbance BRET/FRET
GloMax® Discover 96-V\_/€||
Model GM3000 v v v 4 v Dual-Injector
GloMax® Explorer v v v - ~ 7 < ~ / Op!IIOf:S for e?Ch
Model GM3500 230nm, 260nm,  Optimized for Instrumen
GloMax® Explorer \ ) 280nm & 320nm NaROBRET
Model GM3510 v v Will read al ssays
GloMax® Navigator H_/ Promega
Model GM2000 v _ Colorimetric
Will read all Assays
\ ) Promega
. Fluorescent
Will read all Assays Cat. # GM3030 show n for
. Promega GloMax® Discover or Explorer
Bioluminescent Ask for a GloMax® Models and can be added
Assays - I after purchase. Navigator
PC Tablet Demoin your Lab! must be ordered with or
- w ithout dual-injectors
interface on all
plate readers

GloMax® Navigator is a GloMax® Discover & Explorer GloMax® Discover & Explorer
workhorse 96-well luminometer read 6- through 384-well plates are Automation Ready
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"Luminometer Choice Does Make a Difference
Balancing brightness with responsiveness

. ’N
Some Assays Use Specific Luciferase Genes to Your Instrument Sensitivity Can Determine
Maximize Responsiveness, Not Brightness Success or Failure of an Assay
30 7 120 N .
) % 100% -@- GloMax® Discover (Time: 6 minutes) Monitoring the signal of the CTLA-4
25 luc2P S 100 - BMG Pherastar (4095 gain) B!ockad e Bioassay (Cat. #JA3001) on
c 8 -0~ BMG Pherastar (3500 gain) different instruments. Results were rea&iﬂ on
,g 20 - @ 80 - o~ BMG Pherastar (3000 gain) Glol§/lax® Discover 6 mlny_tes after B|o-(_3lo
3] c ) ] Luciferase Reagent addition then read in
3 15 1 E 60 - ~®- BMG Clariostar (4095 gain) order on the instruments listed w ith the gain
e 5 -0~ BMG Clariostar (3500 gain) eron the ' g
= 5 . ] settings indicated. Finally, the plate w as read
=] L -O- BMG Clariostar (3000 gain) ; :
o 101 m 40 - o n: s again on the same GloMax® Discover
w © 20,000+ -O- GloMax® Discover (Time: 36 minutes) instrument 30 minutes later
> 0 ' .
5 = 9 18.7%
= J
0 E 04 =
0 1 2 3 4 5 luc2 T luc2P = 150009
Time (hours) 8 Instrument EC,,
. ) . ) 5 | GloMax® Discover (6 minutes) 0.8996
The luc2P gene show s greater fold induction but produces about 20% of the light g 10,000 BNIG Pherastar (4095 ga 155
output of the luc2 gene. Luciferase genes were inserted behind a cAMP response ] BMG Pherastar (3500 gg;ain 2'085
element/minimal promoter construct and treated w ith isoproterenol. E BMG Pherastar (3000 gain 0.'7653
= 5000 BMG Clariostar (4095 gain 0.9672
BMG Clariostar (3500 gain 1.079
BMG Clariostar (3000 gain 1.083
i L GloMax® Discover (36 minutes) [ 0.9402
GloMax® Instruments are Designed for Sensitivity O—M

Log, [anti-CTLA-4 Ab], pg/ml

Tecan M200 (2.9x10'9) 8,000+ -e~ GloMax® Discover
7000 —A- Tecan M1000
' -¥- Tecan Spark

BMG ClarioSTAR (2.4x10"9)
BioTek H1 (2.1x109)

Perkin Elmer Envision (2.5x10¢)

10% 10% 107 10 107 107 10° 10" 10" 10" 10"

Luminescence (RLU)

Detection Range (moles of Luciferase)

Instrument EC,,
GloMax® Discover 1.3
Tecan M1000 1.471 <
Tecan Spark 1442 | ©

Log, [anti-CTLA-4 Ab], pg/ml
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Additional Resources

Recent Webinar Recordings
Custom & Bulk Ordering
Tailored R&D Solutions

Integration Support
Questions Answered
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Bioluminescence: Past, Present, Future

https:/itinyurl.com/3da8r76v

Thomas Machleidt, PhD  Originally Broadcast:

Research Director September 13, 2021
Promega Corporation

Applications of CRISPR Knock-in
Tagging for Studying Endogenous
Protein Dynamics

G;\

R ‘. o

& \ AT : | .
&\ \{ \m, https:/ftinyurl.com/yck3wksn
Chris Eggers, PhD
Sr Research Scientist
Promega Corporation

Originally Broadcast:
September 14, 2021
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Webinar Recordings...

Ask the Experts: Practical Guidance for
Designing Successful Targeted Protein
Degradation Assays

https:/ftinyurl.com/yjbr2zza

Kristin Riching, PhD Originally Broadcast:

Sr Research Scientist September 23 2020
Promega Corporation ’

Understanding Kinase Target
Engagementin Live Cells

https:/tinyurl.com/468ce79j

Originally Broadcast:
September 15, 2021

Matt Robers, MS
Sr Research Scientist
Promega Corporation



Additional Resources

Need it Customized?

We can help!
» Custom products
w ° Customdispensing
* Bulk quantities.

& . OEM solutions, too.

Need a Special Assay?

————

Cell Engineering
Target expression in both normal & disease
states

Target class expertise & multiple assay
formats

Assay Ready Cells in-scale
Pharmacological validation & unparalleled
client support

Custom and Bulk
Ordering Available!

Ask your Promega
Representative

or visit
WWwWWw.promega.com/custom

Tailored R&D Solutions

General Inquiries:

Assay Development & Qualification TajloredSolution S@p romega.com

On the Web:
WWwWw.promega.com/customs-
solutions/tailored-solutions
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You are not alone!
Integration Support

Contact
FSS@promega.com

Answers just a
phonecall, e-mail or
online chat away...
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Automate Promega
technologies on robotic
platforms such as Tecan,
Beckman, Hamilton,
Eppendorf, etc.

Contact

 Technical Services
« Customer Services
« Sales Support

WWW.promega.com/support

Need it Automated?




Trademarks

Diamond, Eluator, Endurazine, FIND MY GENE, LigaFast, NanoBRET, PureYield, ViaFect, Vivazine, Wizard Magnesil Ti and x-fracta are rademarks; and Flexi, GloMax,
HaloTag, NanoBiT, NanoLuc, Nano-Glo, Vac-Man, and Wizard areregistered rademarks of Promega Corporation.

FuGENE is a registered frademark of Fugent, LLC.

Products may be covered by existing or pending patents or may have certain limitaions. Please visit www.promega.com for more information.
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