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Presentation Notes
The Dual-Luciferase System has been around since 1996 and generated thousands and thousands of applications. In this section, we’ll discuss the use of synthetic promoters to aid signaling pathway analysis..
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What signaling pathway does my protein use?

You’'ve identified a novel GPCR
receptor.

» Which pathway does it use for
signal transduction?

» Which G protein does it utilize?

Synthetic promoter
constructs can help you

identify which pathways
are involved
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Okay, let’s look at a scenario where reporters can speed your work.  Let’s say you’ve identified a new receptor.  In this case, a seven transmembrane domain GPCR  and you want to know which signaling pathway this receptor uses.  You also want to know which G protein does it couple with to transmit the signal. 

Luciferase reporters with a minimal promoter preceded by multiple copies of pathway-specific response elements can be a simple means of deciphering the signaling pathway….
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Investigate signal transduction pathways

The reporter assay
activation can tell you
which signaling pathway is
responding to activation of
your receptor of interest
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Let’s say you have a cell line already expressing your GPCR of interest.  All you need  to do is transfect the cells with different signal pathway reporter constructs and test to see which one reponds to your treatment.  If you don’t have a cell line expressing the reporter, you can always express it from a common mammalian expression vector. 
Once you’ve identified the signaling pathway, you can begin to dissect the components of the pathway with by various means like siRNA knockdown or small molecule inhibitors like U0126 which blocks MEK1 mediate activation of MAPK.

You can see how this has applications as a simple means of following any signaling pathway.  You can use known receptors and transcription factor response element genes and even screen for small molecule inhibitors to block various steps in the pathway, analyze control points, etc.

To help you perform this type of analysis, we have created a series of pGL4 vectors ready for transcription factor response element insertions…
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Easily create response element reporters
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* Response elements for
many transcription factors
are known
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minimal promoter to
create synthetic reporter
constructs for monitoring
signal transduction
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The pGL4 vectors designed for this work carry a minimal promoter downstream of the multiple cloning site.  You simply construct your response element repeats, typically by use of complementary overlapping oligonucleotides, and insert them in the vector.  Now you have an indicator of a signaling pathway activation.  

We have 6 vectors altogether for you to use in construction.  You can choose normal or RapidResponse™ luc2 with or without a selectable marker.

We went ahead and designed so signaling pathway vectors that are commonly employed in research…
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Tools to speed your research
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We have five popular response element signaling vectors for cAMP, NFAT, NF-kappaB, Serum response and Serum response factors.  These are supplied ready-to-use, no cloning necessary.  

To make you research progress even faster, we have made stably transfected cell lines with three of the these vectors.  You can use the endogenous receptor in these cells or transfect your receptor of interest to set up your own reporter cell line.

I’d like to tell you of an example of how researchers are utilizing signaling pathway vectors





Case Study: A20 addition controls lymphoma
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Frequent inactivation of A20 in B-cell lymphomas
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A20is anegative regulator of the NF-B pathway and was initially
identified as being rapidlyinduced after mumour-necrosis factor-i
stimulation”. It has a pivotal role in regulation of the immune
response and prevents excessive activation of NF-kB in response
1o a varety of external stimuli®™; resent genetic studies have
disclosed putative associations of polymorphic A20 (also called
TNFAIF3) alleles with autoimmune disease risk”, However, the
involvement of A20 in the development of human cancers is
wnknowmn, Here we show, using a genomi-wideanalysts of genetic
lesions in 238 B-cell lymphomas, that A20 is a common genetic
target in Blineage lymphomas. A20 is frequently inactivated by
somatic mutations and/or ddetions in mucoss-associaled tissuc
Iymphoma (1§ out of 87 21 8%) and Hodgkin's lymphoma of
nodular sderosis histology (5 out of 15; 33.3%), and, to a lesser
extent, in other B-lincage lymphomas. When re-cxpressed in a
Iymphoma-derived sell line with no functiomal A20 alleles, wild:
1ype AZ0, but net mutant A20, resulted in suppression of cell
growth and induction of apoptosis, accompanied by dovm regula.
tion of NF-xB activation. The A30-deficient cells stably generated
tumours in immunodeficient mice, whereas the tumorigenicity
was effectively suppressed by re-expression of A20. In AZ0-
deficient cells, suppression of bath cell growth and NE-xB activity
duc 1o re-capression of A20 depended, at keast partly, on ccll
surface-receptor signalling, induding the tumour-necros is factor
receptor. Considering the physiological function of A20 in the
negative modulation of NF-kB activation induwged by multiple
upstream stimuli, our findings indicic that uncontrolled signal
ling of NF-kE caused by loss of AZ0 function is involved in the
patho genasis of subsats of B-lineage lymphomas.

Malignant lymphomas of B-cclllincages arc mature lymphokl ne
plasms that arise from various lymphaid tissues™', To obtain acoms
prehercive regictny of genetic lecions in Blineage lymphamas, we

perfarmed a single nucleatide polymorphism (S NP} array analysis
of 236 primary Becell lvmphoma specim ens of different histologies
including 64 samples of diffuse large B-cell lymphomas (DLECLs), 52
follicular lymphomas, 35 mantle cell lymphomas (MCLs), and 87
mucosi-associated tissue (MALT) lymphomas (Supplementary
Table 1), Three Hodghin's-lmphoma-derived cdl lines were ako
analysed. Interrogaring more than 250000 SNP sites, this platform
permitted the identification of copy number changes at an average
kilobases (kb). The use of large numbers of

resolution of less than 17

SNP-spedific prabes is a unique Ferture of this platform, and com-
bined with the CNAGAsCNAR software, ensbled accurate deter-
mination of ‘allele-specific’ copy numbers, and thus allowed for
sensitive detection of loss of heterorygosity (LOH) even without
apparent sopy-number n:d.n.cwm in the presmee of up o 70-80%
normal cell contamination™

Lymphema genomes undensent a wide range of genetic changes
including numerizal chromosomal abnomulities and segmental gaine
andlosses of chromosomal material (Supplementary Fig, 1), aswellas
copy-number-neutral LOH, or uniparental disomy (Supplementary
Fig. 2). Each histalogy type had 2 unique genomic signature, indi-
cating a distinctive wnderlying molccular pathogenesis for different
histologytypes ( Fig. Iaand Supplementany Fig. 3 ). On the basis of the
genomic signatures, the initial pathological diagnosis of MCL was re-
evaluated and corrected to DLECL in twe cses. Although most copy
number changes invalved large chromesemal scgments, a number of
regions showed focal gains and dd etions, aceelerating identification of
their eandidate gen 2 targets. After axduding lnovn espy mumber vari-
ations, we identified 46 loct showing focal gaims (19 loci) or delctions
boci) (Supplementary Tables 2 and 3 and Supplernentary Fig. 4)

Genetic lesions an the NE-kB pathway were common in B-cel
lymphornas and found in approximately 40% of the cases (Supple-
mentary Table 1), underpinning the imporance of aberrant NF-x B
activation in lrmphomagenesis™** in 1 genorme -wide fashion. They
included focal gain/am plification at the REL locus (16.4%) (Fig, 1b]
and TRAFé locus (5.9%, as well as focal del stions at the PTEN lecus
(5.5%) (Supplementary Figs 1 and 4). However, the most striking
finding was the comman deletion at6q2 3.3 involving a 193-kb seg-
ment, It exdusively contained the A20 gene (alsacalkd TNEAIPT), 2
negative regulator of NF-xB adivation®™* (Fig. 1b), which was
previously reported asa candidate targe! of 6023 deletions in ocular
lymphama®®. LOH invalving the A 20 loas was found in 50 cases, of
which 12 showed homozygous deletionsas dexermined by the loss of
‘bath alldes in an allele-specificcopy number analysis (Fig. b, Table |
and Supplementary Table 41, On the basicof this finding, we searched
for possible tumour-specific mutations of A20 by gemomic DNA
sequencing of entire coding exoms of the gene in the same series of
lymphoma samples (Supplementary Fig. 5). Because two out of the
three Hodgkin's-lymphoma- derived cell lines had hiallelic 420
deldtions/ mutations (Supplem entary Fig. 6), 24 primary samples
fram Hadgkin's lpmphoma were also.analysec for mutations, where
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Kato, M., et al. (2009) Nature 459, 712-716.

Genetic analysis for SNPs
and deletions in B-cell
lymphomas

 Large number of hits on the
NF-xB regulator, A20

« Examined the ability of wild-
type and cancer-associated
A20 mutants to control
NF-kB activity.

« Utilized the pGL4.32
[luc2P/NF-xB-RE/Hygro]
Vector to assay NF-«xB
activity.
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This paper is an example of how response element vectors are used.  In this example, the authors found many b-cell lymphomas had mutations in the gene A20, a regulator of the NF-kappaB pathway.  

The authors examined the ability of wildtype and cancer-associated A20 mutants to control NF-kappaB activity.

In this work, the authors used the NF-kappaB response vector pGL4.32.


Case Study:

»
lxam, M., etal. 'AZO expression stops NF-xB pathway
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KM-H2 lymphoma cells stably transfected with
pGL4.32[/luc2PINF-xB RE/Hygro] Vector


Presenter
Presentation Notes
The authors discovered that the KM-H2 lymphoma had an autocrine constitutive NF-kB pathway.  The cell line also does not express A20 as it has mutation in both chromosomal copies.  Stable transfectants with the pGL4.32 give a consistent level of luciferase activity, the cells proliferate.

The A20 wildtype protein was introduced into the cells using a tet on/off expression system.  Addition of tetracycline caused a decrease in luciferase activity, decrease in viability and an increase in apoptosis.

Conversely, expression of a mutant lymphoma A20 with the tet on/off system had no effect. 

Thus, eliminating the NF-kB control by A20 can cause a normal b-cell to become a lymphoma.
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C Study: .
e bHow the authors determined the cell state
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Another point of interest was the fact that the authors had to use three separate assays on three separate sets of cells to determine the affect of A20 on the NF-kB pathway.  They used an annexin 5 assay for apoptosis which required flow cytometry. 
The used a colorimetric cell viability assay that required a plate reading spectrometer and a set of cells to assess the luciferase activity.

I wish they’d called our technical services department, we could have saved them some work…


Case Study:
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Promega could have streamlined the assessment of cell health by multiplexing several cell-based assays.  You can multiplex fluorescent assay s with luminescent assays.  You could done all three measurement on the same cells.  First you can assess the live cells with the CellTiter-Fluor™ Assay.  The assay measures the activity of the Live-Cell Protease.  The assay takes about a half-hour and can be incorporated up stream of the reporter assay.  Next, you could have added the substrate from our ApoONE Caspase-3/7 assay to the ONE-Glo Luciferase Assay system buffer and measured the luminescence from the reporter gene followed by the Rhodamine 110 fluorescence from the ApoONE Assay.  All three assays from the same wells with the same cells.

If you have questions about multiplexing cell-based assays like viability assay with reporter assay, contact our tech serv department.





More Information

pGL4.29 [luc2PICRE/Hygro] Vector
Product Protocol

pGL4.30 [luc2PINFAT-RE/Hygro] Vector
Product Protocol

pGL4.32 [luc2P/NF-xB-RE/Hygro] Vector
Product Protocol

pGL4.33 [luc2P/SRE/Hygro] Vector
Product Protocol

pGL4.34 [luc2P/SRF-RE/Hygro] Vector
Product Protocol
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