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Company Overview

We Provide Covered Product Areas

Innovative biological reagents and Molecular and cell biology
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About Luminescence —Where It Begins

Luciferase and Luciferase-Based Reporters

NanoLuc and Its Technologies

Reporter delivery and detection

Luminescence in cell cultures

Final thoughts and discussion



Bioluminescence in Nature




Bioluminescence in Nature




Bioluminescence — From Nature to Science

19t century - Raphaél Dubois

* Light productioninvolves two components:
* Organic molecule =2 luciferin

 Enzyme - luciferase




Bioluminescence as a product of chemical reaction
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Bioluminescence as a product of chemical reaction

Bioluminescence

o . . Fluorescence
Excitation from a chemical reaction

Excitation from photon
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Luciferase-Based Reporters

Promoter studies

Gene regulation

Signalling

RNAI

Promoter Luciferase b

Protein stability
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Luciferase-Based Reporters
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Luciferase-Based Reporters

Basic rules for choosing a luciferase reporter

* Isonereadout enough? Choose single reporter

* Doyouneed normalization? Choose dual reporter
* Normalize for transfection efficiency or cell number
* Fluc +Rluc

* Fluc + NanoLuc = low background, higher sensitivity



Luciferase-Based Reporters

Basic rules for choosing a luciferase reporter

* Signalintensity vs sighal duration
* Brighter signals - faster decay
* Longer-lived signals = ideall for plate-based workflows
 Reporter stability
* I|deal reporter reflects transcriptional dynamics
 Responds specifically, low intrinsic stability

* \ery stable reporters = lags behind rapid biological changes



Luciferase-Based Reporters

Furimazine
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NanolLuc

NanoLuc
NanoLuc Key Features

. Small=> 19 kDa ‘

* Very bright 2 over 100-fold then Fluc, Rluc

* Long glow-type signal 2 2-hour half-life Purified protein
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e ATP-independent

 Improved physical and pH stability
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NanolLuc

NanolLuc

Technologies > Standalone NanoLuc

> NanoBiT

> NanoBRET




NanolLuc

NanolLuc

Technologies > Standalone NanoLuc

> NanoBiT

> NanoBRET




NanolLuc Binary Technology

ON OFF



NanolLuc Binary Technology

Affinity Complementation

LgBiT ‘ oo ‘ HiBiT Ky =700 pM I:> ' Spontaneous

LgBiT‘ 4= bSmBiT Ky =190 uM ——) 0 Facilitated

OFF ON



NanolLuc Binary Technology

Affinity Complementation

LgBiT‘ 4= VSmBiT Ky =190 uM — ® Facilitated

OFF ON



NanoBiT Complementation Assay

NanoBiT Protein-Protein (PPI) Interaction Assay

* Investigate PPl dynamics in live cells

e Screen for inhibitors of PPI

e Smalltag size 2 minimize risk of steric Protein A Protein B
hindrance
- -
-«
SmBIT
LgBT (11 amino acids)
(17.6kDa) Structural complementation

generates a luminescent signal.



NanoBiT Complementation Assay

NanoBiT Protein-Protein (PPI) Interaction Assay

GOI X GOlY

- Y, LgBiT y SmBIT
'l 2 ek B
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NanoBiT Complementation Assay

Application

|_Reatime PPimeasurement_J
[_PP! modutetor screening_J
[ Posttransiational modifications |




NanoBiT Complementation Assay
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NanoBiT Complementation Assay

Application
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NanoBiT Complementation Assay

Application

r Posttranslational modifications l

Luminescence
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https://doi.org/10.1177/2472555219901261

NanoBiT Complementation Assay

Application
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HiBIT Tagging System — small by size, big by potential

Affinity Complementation

LgBiT ‘ oo ‘ HiBiT Ky =700 pM I:> ' Spontaneous

OFF ON



HiBIT Tagging System — small by size, big by potential

‘ Substrate

POl = protein of interest



HiBIT Tagging System — small by size, big by potential

Protein
Stability
Protein ]
- Degradation
Expression HIiBIT
Analysis ‘
@ Protein
Trafficking
Target Cell
Killing
Viral
Infection

POl = protein of interest



HiBIT Tagging System — small by size, big by potential

Key features

* Small-reduced risk on POl function

HiBIT
* Vector or CRISPR/Cas delivery
* Simple, homogenous detection assay - add-and-read ‘

* High sensitivity — ideal for low abundant proteins

 HTS compatibility

POl = protein of interest



HiBIT Tagging System — small by size, big by potential

‘ Lytic Detection System I ‘ Extracellular Detection System l ‘ Live Cell Assay System I

( N\ 4 N\ ( )

Protein Expression Receptor Trafficking Protein Degradation
Protein Degradation Protein Secretion Protein Expression
Cytokine Secretion | ViralInfection )
Target Cell Killing




HiBIT Tagging System — small by size, big by potential

Other HiBiT application

Anti-HiBiT mAb

N\
‘ HiBIiT

Gt

POl = protein of interest



HiBIT Tagging System — small by size, big by potential

Other HiBiT application

Anti-HiBiT mAb Immunofluorescence I

‘ HiBIiT

Vinculin
mxHiBiT; gxm AF-647; Hoechst

POI = protein of interest, mAb = monoclonal antibody; m = mouse; g = goat



HiBIT Tagging System — small by size, big by potential

Other HiBiT application S
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HiBIT Tagging System — small by size, big by potential

Other HiBiT application

Supernatants Eluates
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Anti-HiBiT mAb
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HiBIT Tagging System — small by size, big by potential

Other HiBiT application
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HiBIT Tagging System — small by size, big by potential

Application

POl = protein of interest



HiBIT Tagging System — small by size, big by potential

LgBiT
Application
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HiBIT Tagging System — small by size, big by potential

Application
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HiBIT Tagging System — small by size, big by potential

Application

r MRNA translation efficiency l
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HiBIT Tagging System — small by size, big by potential
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HiBIT Tagging System — small by size, big by potential

Application

Viral release

POl = protein of interest
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NanolLuc

NanolLuc

Technologies > Standalone NanoLuc

> NanoBiT

> NanoBRET




NanoBRET Protein-Protein Interaction Assay

Protein A

0~-0
+ substrate

Fluorescence

HL: HaloTag® NanoBRET™ 618 Ligand HT: HaloTag® protein




NanoBRET Protein-Protein Interaction Assay

Applications

Protein interaction dynamics l
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NanoBRET Protein-Protein Interaction Assay

Applications
Target Engagement l ®® NanoBRET™ TETracer & cCyclin [ NanoLuc® Luciferase

Test Compound @ CDK
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Lumit Immunoassays

Affinity Complementation

LgBiT‘ 4= VSmBiT Ky =190 uM — 0 Facilitated

OFF ON



Lumit Immunoassays

Lumit — alternative to Western blot and ELISA

LgBiT SmBIT

9 . Substrate ﬂ

Target



Lumit Immunoassays

ELISA workflow

> Coating>> Wash >> Blocking>> Analyte >> Wash >> 1st Ab >> Wash >> gzgyﬁ:)e>> Wash >>Substrate>

* Heterogeneous * Multisteps * Longincubationtimes

Lumit workflow
Labeled

Analyte 1stand Substrate Time saved
2nd Abs

 Easyandfast(30-120 min) °* Homogeneous ¢ Noimmobilization or blocking steps needed




Lumit Immunoassays

No washing steps

4 Lumit”® 4 Lumit’
antibodies detection reagent Detection

Analyte




Lumit Immunoassays

Lumit formats

Indirect Direct

2° Ab-LgBIT 2° Ab-SmBIT

Species 1 Species 2

Epitope 1 — Epitope 2 Epitope 1 — : — Epitope 2

Analyte Analvte



Lumit Immunoassays

Quantification

PN

Antibody :
Interaction
development
Degradation Target : Drug
discovery

S 7

Signaling




Applications

Cytokine detection l

Lumit Immunoassays

Blinatumomab
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Applications

|__Cyigknederocrion |

( Signaling l
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Lumit Immunoassays
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Applications

Lumit Immunoassays

Neutralizing antibodies (Serum)

iy 7a

rFc-RBD  mFc-ACE2

Lumit secondary antibodies

A A
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Reporter Vector Delivery

Key consideration

* CellType Specificity = different reagents for specific cell types
* Cell Viability 2 balance between high efficiency and low cytotoxicity
 Stable vs Transient Transfection

 Safety



Reporter Vector Delivery

General methods for cell transfection




Reporter Vector Delivery

General methods for cell transfection

Chemical I I




Reporter Vector Delivery

General methods for cell transfection

| ‘ Physical I

=%



Reporter Vector Delivery

General methods for cell transfection

I I ‘ Biological

D:_ﬂ



Reporter Vector Delivery

© Promega

Chemical transfection e —

Delivery of nucleic acids chemically FUuGENE Reagent

Lipids, polymers  FUGENE®6

Simpl d widel d method
imple and widely used metho v U20S, COS7 etc.

Suitable mainly for in vitro studies e FUGENE HD

v" Jurkat, HT-29 etc.
e FUGENE 4K

v' HEK293, HCT116 etc.




Reporter Vector Delivery

LONZQ

Physical transfection __ Oursotion

* Deliverythrough membrane disruption 4D Nucleofector Lonza

* Includes electroporation and microinjection
 Useful for difficult to transfect cells

 Can achieve higher delivery efficiency

patricia.holubova@eastport.cz




Luminescence Detection

© Promega

Glomax Plate Readers

[ GloMax® NavigatorJ [ ® }
GloMax® Explorer { GloMax® Discover N
96-well 6-, 12-, 24-, 48-, 96- and 384-well
6-, 12-, 24-, 48-, 96- and 384-well
v Luminescence v Heating J/ Heating
V' Shaking J Shaking

v/ Luminescence

v/ Luminescence
v Fluorescence

v Fluorescence

: v UV/Vis Absorbance
Available Upgrades / BRET / FRET

v Vis Absorbance
v/ UV/Vis Absorbance
v BRET / FRET



Luminescence Detection

© Promega

Glomax Galaxy

* Bioluminescene imager system
* Image NanoLuc Technologies — NanoBiT, HiBiT, NanoBRET
* Living & fixed cells

e Study Protein Dynamics in real-time

* Luminescence, fluorescence, brightfield




Luminescence Detection

Glomax Galaxy

RLU
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0_

Relative protein expression
in various CRISPR Hel.a lines

1.97x107

8.45%10°
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7.86%10°

6.02x10°

CASP3 CFL

EGFR HDAC2 HDACS6
CRISPR HelLa Clonal Lines

Cofilin

HDAC?2

.

1-minute exposure

1-minute exposure

1-minute exposure

HDACG6 CASP3

Low Expression
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Luminescence Detection

© Promega

MyGlo Reagent Reader

« Compactand portbable 96-well plate reader

rrrrr
Eeare

* Works with wide range of luminescent assays

S AN N
N AN -
b, e

S ESeY

= >

* Perfect addition to CellTiter-Glo Viability Assay

Easy Workflow

* Measurement setup and analysis via ProNect App

(e 7 (Y02 7 — * Results in less then 30 s (full 96-well, 1s integration time)

Add reagent Insert plate Read

* Cloud accesible via any device (laptop, PC, smartphone)



SpectraMax Plate Readers

Luminescence Detection

r'

vojtech.andrle@eastport.cz

SpectraMax® iD3s SpectraMax® iD5e

ABS FL LUMI

INJECTOR GAS INJECTOR GAS WESTERN
MIXING MIXING BLOT

INJECTOR WESTERN
BLOT

CELL
IMAGING



Bioluminescence in Cell Cultures

Use luminescence method to assess

_
_
_
_




Bioluminescence in Cell Cultures

Use luminescence method to assess

Viability I CellTiter-Glo, RealTime-Glo MT




Bioluminescence in Cell Cultures

Use luminescence method to assess
Cytotoxicity l LDH-Glo, CytoTox-Glo




Bioluminescence in Cell Cultures

Use luminescence method to assess
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Apoptosis RealTime-Glo™ Annexin V Apoptosis, Caspase-Glo® 3/7 Assay
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~
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~
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Bioluminescence in Cell Cultures

Use luminescence method to assess
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Metabolism l NAD* /NADH-Glo™ Assay, Glucose-Glo™ Assay
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Bioluminescence in Cell Cultures

Use luminescence method to assess

~
J

\

~
J

\

~
J

~

~

~——
Oxidative Stress I GSH/GSSG-Glo™ Assay, ROS-Glo™ H202 Assay



Bioluminescence in Cell Cultures

Use luminescence method to assess
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Signalling cAMP-Glo™ Max Assay, ADP-Glo™ Kinase Assay

L



Bioluminescence in Cell Cultures

Use luminescence method to assess
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—_——

~
J

Cytotoxicity / ,,How Healthy Are Your Cells?* \
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Apoptosis April 21-23
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Connect With Us

For information and inquiries visit

[ Websites ] [ Facebook ] [ LinkedIn




Thank you for your attention!
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