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²Ƙŀǘ ƛǎ bŀƴƻ[ǳŎϰ [ǳŎƛŦŜǊŀǎŜΚ 

NanoLucϰ όNluc) is a 19.1 kDa, ATP-
independent luciferase that utilizes a novel 
coelenterazine analog (furimazine) to 
produce high intensity, glow-type 
luminescence.  
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Evolution of NanoLuc from ocean to lab bench 

130kDa 
Oplophorus luciferase 
7X brighter than native 

Renilla Luciferase 
Shimomura, O., et al. (1978) 

19kOluc 
19kDa subunit is catalytic. 

Light output & stability 
compromised. 

Inouye, S., et al. (2000) 
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NanoLucϰ ƛǎ ǾŜǊȅ ǎƳŀƭƭ 
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Firefly (Fluc) Renilla (Rluc) NanoLucϰ όNluc) 

Amino 
acids 

M.W. 
Mol. 

Vol. Å
3 

Nluc 171 19.1 14 

Rluc 312 36.0 32 

Fluc 550 60.6 44 
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NanoLuc is very bright 
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Living HEK293  cells in 96-well 
ǇƭŀǘŜ (50,000 cells per well).  
Imaged by a hand-held iPhone 

Expression in mammalian cells 
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NanoLucϰ Ƙŀǎ ŜȄŎŜƭƭŜƴǘ ǇƘȅǎƛŎŀƭ ǇǊƻǇŜǊǘƛŜǎ 

Thermal stable enzyme 

Å Retains activity following 30 min incubation at 55 °C 

Å Melting temps: Nluc, 58 °C; Fluc, 31 °C 

Active over broad pH range 

Å Fully active between pH 7-9 

Å Retains significant activity at pH 5-7 

Å Fluc: sharp decrease in activity below pH = 8 

Monomeric enzyme 

ÅFacilitates use as transcriptional reporter or  
fusion partner 

No post-translational modifications detected  in 
mammalian cells 

No disulfide bonds 

ÅSupports high levels of activity inside living cells 

Uniform distribution in cells 

ÅNo apparent compartmental bias in the absence of 
targeting sequences 
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Nano-Gloϰ [ǳŎƛŦŜǊŀǎŜ !ǎǎŀȅ wŜŀƎŜƴǘ 
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Nano-Dƭƻϰ Luciferase Assay Reagent: 
Furimazine 

ÅProvides maximal brightness  
 

Glow kinetics (no flash reaction) 

ÅHalf-life routinely >2 hour at room 
temperature 
 

Low autoluminescence background 

ÅEnhances assay sensitivity 
 

Stable reconstituted reagent: 

Å~10% decrease in activity over  
8 hrs at RT 
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Add-Mix-Measure format like 
Å ONE-Dƭƻϰ [ǳŎƛŦŜǊŀǎŜ !ǎǎŀȅ {ȅǎǘŜƳ 
Å Bright-Dƭƻϰ [ǳŎƛŦŜǊŀǎŜ !ǎǎŀȅ {ȅǎǘŜƳ 
Å Steady-Glo® Luciferase Assay System 
Å Renilla-Dƭƻϰ [ǳŎƛŦŜǊŀǎŜ !ǎǎŀȅ {ȅǎǘŜƳ 



Reduced false hits with NanoLuc® Luciferase in HTS 

Level of inhibition 

җ 10% җ 20% җ 30% җ 50% 

NanoLuc 1.2% 0.5% - - 

Firefly 1.9% 0.7% 0.5% 0.3% 

% of library 
compounds 

Experimental details: LOPAC library members at 10 µM final concentration; incubation with purified 
NanoLuc or firefly luciferase for 2 min.; Fluc detection using ONE-Dƭƻϰ [ǳŎƛŦŜǊŀǎŜ !ǎǎŀȅΦΦ 

LOPAC library (Sigma) 

ÅLibrary of Pharmaceutically 
Active Compounds 

Å1280 compounds 

ÅSmall organic ligands w/ 
well documented 
pharmacological activities 

ÅUsed to screen for non-
specific luciferase activity 
modulators 
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3 Varieties of NanoLuc® Luciferase for you 

Intracellular Formats 

Secretion signal 

Protein destabilization domain 

NanoLuc® Luciferase 

NanoLuc® Luciferase PEST 

NanoLuc® Luciferase IL6 

Nluc (513 bp) 

NlucP (636 bp) 

secNluc (597 bp) 

Secretion Format 

pNL1.1 

pNL1.2 

pNL1.3 
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Intracellular stability of NanoLucϰ & Firefly 

Cell line FLuc FLucP NLuc NLucP 

HEK-293 >6 h 2.0 ± 0.4 h >6 h 18 ± 11 min 

HeLa 3.8 ± 1.3 h 1.4 ± 0.2 h >6 h 20 ± 6 min 

U2OS (n=1) >6 h 2.8 h >6 h 36 min 

Relative protein stability in cells: NlucP < FlucP < Fluc < Nluc 
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NlucP gives the greatest dynamic response 
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NLuc 13-236 fold brighter than Fluc (79 fold avg.) 

NlucP 2-27 fold brighter than FLucP (10 fold avg.) 

Nluc 10-78 fold brighter than NlucP (34 fold avg.) 

 
Ҧ±ŜǊȅ similar pharmacology/EC50s 

 

Experimental details: transient transfection of 
HEK293 cells with NF-kB inducible constructs. 
rhTNFa treatment for 5 hours. 
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NlucP responds earliest to stimuli 
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Experimental details: transient transfection of 
HEK293 cells with NFˁ B inducible constructs; 
addition of 100 ng/ml rhTNFh  at time zero. 

Relative Response 
NlucP > FlucP > Fluc > Nluc 



Summary: 
NanoLuc Luciferase as an intracellular reporter 

V NlucP for a faster response 

V NlucP for greatest dynamic range 

V NlucP for measuring weak 
responses 

V Nluc where maximum brightness 
is needed. 
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{ƘƻǳƭŘ L ǎǿƛǘŎƘ ŦǊƻƳ CƛǊŜŦƭȅ ǘƻ bŀƴƻ[ǳŎϰ [ǳŎƛŦŜǊŀǎŜΚ 

Firefly (Fluc) NanoLucϰ όNluc) 

Does it allow you to do your work? 
Do you plan to do work in vivo? 
 
Firefly is a great reporter 
V Excellent signal:background 
V Excellent dynamic range 

We just released new response element 
signaling pathway detection pGL4 vectors: 

ARE 
p53 
ATF6 
MRE 

HSE 
HRE 
XRE 
AP1 

ISRE 
SIE 
SBE 

TCF-LEF 

STAT5 
NFAT 
CRE 

NF-kB 

SRE 
SRF 

Not necessarily 
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{ƘƻǳƭŘ L ǎǿƛǘŎƘ ŦǊƻƳ CƛǊŜŦƭȅ ǘƻ bŀƴƻ[ǳŎϰ [ǳŎƛŦŜǊŀǎŜΚ 

Firefly (Fluc) NanoLucϰ όNluc) 

¸ŜǎΣ ƛŦ Χ 

V Transfection efficiency limits you to 
easy-to-transfect cell lines 

V Signals are too weak to move to  
96-well plates 

V FLuc is just too big 

ÅThe increased brightness could 
allow a subtle signal become a 
reliable signal. 

ÅThe small size could allow gene 
replacement with minimal 
impact, especially in viral 
constructs 
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о ±ŀǊƛŜǘƛŜǎ ƻŦ bŀƴƻ[ǳŎϰ [ǳŎƛŦŜǊŀǎŜ ŦƻǊ ȅƻǳ 

Intracellular Formats 

Secretion signal 

Protein destabilization domain 

bŀƴƻ[ǳŎϰ [ǳŎƛŦŜǊŀǎŜ 

bŀƴƻ[ǳŎϰ [ǳŎƛŦŜǊŀǎŜ PEST 

bŀƴƻ[ǳŎϰ [ǳŎƛŦŜǊŀǎŜ IL6 

Nluc (513 bp) 

NlucP (636 bp) 

secNluc (597 bp) 

Secretion Format 

pNL1.1 

pNL1.2 

pNL1.3 
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Secretion based format using secNluc 
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Experimental details: transient transfection of HEK293 
cells with CREB inducible construct; addition of 10 µM 
forskolin at time zero. 
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ÅSample medium at multiple time  
points without cell lysis 

ÅKinetic studies from the same  
set of wells 

ÅHalf-life of secNluc protein  > 4 days  
at 37ϲC in medium 

ÅResponse dynamics similar to  
unfused Nluc 

ÅSimilar pharmacology vs. Nluc/NlucP 

 

Time (hours)

S
/B

0 2 4 6
0.1

1

10

100

1000

NLuc

NLucP

secNLuc



Gluc kits: bright, but high autoluminescence background 
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Experimental details: HepG2 cells (DMEM +10% FBS) transiently transfected w/CMV promoter constructs; 
removal of aliquots after 22 hrs; n = 12 per treatment. 
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bŀƴƻ[ǳŎϰ [ǳŎƛŦŜǊŀǎŜ ŀǎ ŀ ǇǊƻǘŜƛƴ 
function probe 
Applications of full-ƭŜƴƎǘƘ bŀƴƻ[ǳŎϰ [ǳŎƛŦŜǊŀǎŜΦ 




