NanoLu®:A Smaller, Brighter, and
More Versatile Luciferase Reporter
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NanoLuz Niug is a 19.kDa ATP
Independent luciferase that utilizes a novel
coelenterazin@nalog furimazing to
produce high intensity, glotype
luminescence.
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Evolution of NanoLuc from ocean to lab bench Prorr)iega

Coelenterazine

Coelenterazine

Light
» ¢-—) Light
== el 130kDa 19kOluc
Oplophorus gracilirostrisrst Oplophorusuciferase 19kDa subunit is catalytic.
cataloged in 1881 7X brighter than native Light output & stability
RenillaLuciferase compromised.
Shimomura, O., et al. (1978) Inouye, S., et al. (2000)
Promega Advanced Technologies Group . ———___ Hall, M.P,, et al. (2012) ACBemBiol 7:18481857.
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NanoLuc Is very bright
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Purified enzyme

Promega
Living HER93 cellsin 96-well
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Thermalstable enzyme
ARetains activity following 30 min incubation at &5 460nm 480nm  565nm

AMelting temps:Nluc, 58°C;Flug 31°C S 100 \ f rd
: '

Activeover broad pH range 9 80A — NanolLuc
AFully active between pHJ & 60 -~ Renilla
ARetains significant activity at pH75 2 0 — Firefly
AFluc sharp decrease in activity below p+8 b=

, = 20

Monomericenzyme N 0

A Facilitatesuse as transcriptional reporter
fusion partner

No post-translational modifications detected in
mammalian cells
No disulfide bonds

A Supportshigh levels of activity insideving cells

Uniform distribution in cells

A No apparent compartmental bias in the absence of
targeting sequences

unfused NLuc
Immunofluorescence
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NanoD f Z uciferaseAssay Reagent:
Furimazine

AProvidesnaximalbrightness

100 % Signal Decay

Glow kinetics (no flash reaction)

AHalflife routinely > hour at room
temperature

% signal decay

254 == Nluc (Nano-Glo)
FLuc (One-Glo)

Lowautoluminescencé®ackground

AEnhances assay sensitivity 0 50 100 150 200
Time (min)
Stablereconstituted reagent: Add-Mix-Measure format like
A~10% decrease iactivity over A ONEDf 2u [ dzOA FSNJ &S
8hrsat RT A BrightDf 2 [ dzOA TSNI &S

A SteadyGlo® Luciferase Assay System
A RenillaDf 21 [ dzOA FSNJI & €
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Reduced false hits witNanoLu® Luciferase In HTSmfega

LOPAC library (Sigma)

) _ NLuc FLuc
A Library of Pharmaceutically 1501 150
Active Compounds 1304 1301 | > o .
A 1280compounds 2 100 it e > ngg‘qﬁﬂﬁ,ﬁ&iﬁ*@ 13
A Small organic ligands w/ £ §§ b e BNt . g ¢ eeRgaTTINR g
well documented s & I
pharmacologicahctivities a0l - 0951 401 7._ 995
A Used to screen fanon- 20 7 =0.917 201 7 =0.804
specific luciferase activity 0 200 b0 600 800 1000 1200 00 200 400 6060 8060 1000 1200
modulators Sample # Sample #

Level of inhibition
X10%  x20% % 30% X50%

%Of”brary{ NanoLuc  1.2%  0.5% - -
compounds Firefly 1.9%  0.7% 0.5% 0.3%

Experimental details: LOPAC library members at 10 uM final concentration; incubation with purified
NanoLuar firefly luciferase for 2 minFlucdetectionusing ONBDf 2 1 [ dzOA FSNJ} &S ! aal e
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Synthetic poly(A)
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3 Varieties ofNanoLu® Luciferase for you

1032 1MA

Intracellular Formats

Nluc(513bp)

Protein destabilization domain

NlucP(636bp)

Secretion Format

NanoLu® Luciferase
secNIlug597bp)

\

Secretion signal




Intracellular stability ofNanoLuet & Firefly Promega

New protein synthesis blocked by addition of cycloheximide

HEK293 Hela
® NLUC B FLuc
Y ® FLuc-P

® NanolLuc
® Nanoluc-P

NLuc

100

% activity

50+

JNLuck . . —

0 LI 00
Cell line FLuc FLucP NLuc NLucP
HEK293 >6 h 2.0£0.4h >6 h 18+11 min
HelLa 3.8£1.3h 1.4£0.2h >6 h 206 min
U20S (n=1) >6 h 2.8 h >6h 36 min

Relative protein stability in cellsNlucP< FlucP< Fluc< Nluc
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NlucP gives the greatest dynamic response Promega
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TNFa ng/mL

Experimental detailstransient transfection of
HEK29%ells with NFB inducible constructs.
rhTNR treatment for 5 hours.

Brightness
Nluc>NlucP> Fluc 3lucP

(18 experiments)

NLucl3-236fold brighter thanFluc(79 fold avg.)
NlucP2-27 fold brighter tharFLUcK10 fold avg.)
Nluc10-78 fold brighter tharNlucP(34 fold avg.)

Mt S Bidilar pharmacology/EC50s
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NlucP responds earliest to stimuli Promega
NFkB/TNFa :
1000 Relative Response
NlucP> FlucP> Fluc >Nluc
o
2 100
3
S
T 10
2
1 T T ' Experimental detailstransienttransfectionof
0 1 2 3 HEK29%ells withNF B inducible constructs;
Time (hours) addition of 200ng/ml rhTNF at time zero.
-~ NlucP -~ FlucP
-+ Nluc - Fluc
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Summary: | o
NanoLud_uciferase as an intracellular reporter  prromega

V NlucPfor a faster response
V NlucPfor greatest dynamic range

V NlucPfor measuring weak
responses

V Nlucwhere maximum brightness
IS needed.
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Firefly Flug NanoLuet Niuc

Not necessarily

Does it allow you to do your work? We jL_Jst released new response element
Do you plan to do work in vivo? signaling pathway detection pGL4 vectors:
ARE HSE |ISRE STAT5 SRE

p53 HRE SIE NFAT SRF
ATF6 XRE SBE CRE

MRE AP1 TCH.EF NFkB

Firefly is a great reporter
V Excellent signal:background
V Excellent dynamic range
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Firefly Flug

NanoLua Niuc

P

Saxz AT X

V Transfectionefficiency limits youto  AThe increased brightness could
easyto-transfect cell lines allow a subtle signal become a

V Signals are too weak to move to reliable signal.

AThe small size could allow gene
replacement with minimal |
Impact, especially in viral
constructs

96-well plates
V FLuc is just too big
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Intracellular Formats

bl V2] dzOx [ dzOA FSNI 58

Nluc(513bp)
Protein destabilization domain
bl y2[ dzOx [ dzOA S
NlucP(636bp)

Secretion Format

signalfranscriptional
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/ secNIluq597bp)

FETY Shien i Secretion signal




Luminescence (RLU)

Secretion based format usingecNIluc Promega
107 A Samplemedium at multipletime

.:! Medium exchange points withoutcelllysis
0] 10 Fex AKineticstudies from thesame

',! setof wells

] AHaltlife of secNlugrotein >4 days
10 at 37cCin medium

_ AResponselynamics similato
104 =+ [orskolin (FSK) unfusedNIluc
= DMSO A Similarpharmacology vaNlud NlucP
103 | | | | | | | | | | | |
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Experimental detailstransient transfection of HEK293
cells with CREB inducible construct; additdrl0 pM

. . NL == secNLuc
forskolinat time zero 1 —- NLuc

NLucP

0 2 4 6

Time (hours)
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Gluckits: bright, but highautoluminescencdackground Promega

B secNluc/NanoGlo _ _

J Gluc/Flash Signal over autoluminescence

Bl Gluc-Dura/Glow 100,000 background
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Gluckits: high background limits sensitivity
& dynamic range

Experimental detailsHepGZells (DMEM +10% FB&nsiently transfected w/CM@romoter constructs;
removal of aliquots after 28rs, n = 12 per treatment.
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