Overview

Using a secreted and robust Gaussia Luciferase (GLuc) as

the reporter, GeneCopoeia GLuc-ON™ promoter clones
are designed to detect the real-time activities of over
20,000 human promoters using live cell assays.

Each transfection-ready promoter clone contains 1.0-1.3
kb insert, corresponding to the 5'-flanking sequence
located approximately 1.3 kb upstream and up to 200bp
downstream of the transcription initiation site of a specific
human gene. This insert is placed upstream of the GLuc
reporter gene. Since the putative cis-acting enhancer
elements are expected to exist in the cloned promoter
region, the luciferase activity observed during the reporter
assay closely resembles the actual promoter regulation of
these genes within human cells.
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Figure 1. How GLuc-ON promoter clones work

Reporter gene | Tracking gene |Vector type

Gaussia Secreted alkaline

PEZX-PG04 luciferase(Gluc) ph?SS'ER?:t? se Non-viral
Gaussia . .
pEZX-PG02 luciferase(Gluc) N/A Non-viral
pEZX-PF02 eGFP N/A* Non-viral
pEZX-PMO02 mCherry N/A* Non-viral
; Secreted alkaline
Gaussia .
PEZX-LvPG04 luciferase(Gluc) phz);ERaPt)a s | ben
Gaussia . ..
pEZX-LvPG02 luciferase(Gluc) N/A Lentiviral
pEZX-LvPF02 eGFP N/A* Lentiviral
pEZX-LvPM02 mCherry N/A* Lentiviral

*A separate vector is available for SEAP expression.
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Gaussia luciferase

GLuc-ON promoter clones use a modified GLuc (mGLuc)
as the reporter gene, which generates a highly stable
signal and overcomes the quick signal decay commonly
observed with humanized wild type GLuc (wtGLuc).
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Figure 2. Signal stability of mGLuc (blue) and wtGLuc (red).
Left: assay buffer with a stabilizer; Right: regular assay buffer

Dual-reporter system

Dual-reporter vectors are available for the GLuc-ON
promoter clones. The secondary reporter, secreted
Alkaline Phosphatase (SEAP), serves as an internal
control and enables transfection normalization for accurate
cross-sample comparison.
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Figure 3. Normalized promoter activities in H1B1B and
HEK293T cells. Dual-reporter promoter clones or controls were
transfected into two cell lines in duplicates. Samples were
analyzed 24 hrs (HEK293T) and 48 hrs (H1B1B) after
transfection. NEG (containing non-promoter sequence) and
EMPTY (no promoterin the vector) are negative controls.
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Expressway to Discovery

OverExpression
miExpress™ miRNA Precursor Clones

Inhibition
miArrest™ miRNA Inhibitor Clones/Oligos

Target Validation
miTarget™ miRNA 3’ UTR Target Clones

Quantitation and Profiling
miProfile™ miRNA gPCR Arrays
All-in-One™ miRNA gPCR Primers
All-in-One™ miRNA gqRT-PCR Kits



N Introduction

MicroRNAs (miRNAs) are small non-coding RNAs that regulate gene expression at the post-
transcriptional level. They regulate gene expression by binding to the 3’ untranslated regions (3’ UTRs)
of targeted mRNAs specifically, which results in either translation suppression or mRNA cleavage
and degradation. Usually 21-23 nucleotides in length, microRNAs are important modulators in cellular
pathways and are highly conserved in eukaryotic organisms. Irregularities in miRNA-regulated gene
expression have been found to be associated with cancers, cardiovascular disorders and a variety of

other diseases.
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Figure 1. miRNA mechanism and GeneCopoeia comprehensive miRNA solutions. GOI: gene of interest.
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Product Portfolios

Committed to serve researchers in the functional genomics and proteomics area, GeneCopoeia
provides comprehensive tools and services for miRNA research.

miExpress™ Precursor miRNA

: Over-express miRNAs for gain of function studies
Expression Clones

miArrest™ miRNA Inhibitor
Expression Clones and Synthetic Inhibit miRNAs for loss of function studies
Oligonucleotides

miTarget™ miRNA 3’ UTR human, mouse, rat and custom 3’'UTR clones
Target Sequence Expression Clones Validate miRNAs and their gene targets (3’'UTR)

Whole-genome or focused group profiling of miRNA
miProfile™ miRNA gPCR Arrays expression using validated primers and robust RT-PCR
conditions

Validated human, mouse and rat primers
All-in-One™ miRNA qPCR primers Amplify mature miRNAs to quantitate and study their

expression
All-in-One™ miRNA gRT-PCR SYBR® Green-based qRT-PCR kits
Detection Kits Detect mature miRNAs and study their expression profiles

Analyze the activities of Gaussia Luciferase and Secreted
Secrete-Pair™ Dual Luminescence  Alkaline Phosphatase of a dual-reporter system side-by-
Assay Kits side using the same sample from the cell culture medium.

Optimized for use with miTarget 3' UTR target clones

Sequential analysis of dual luciferase reporters, optimized for
use with miTarget™ miRNA 3’ UTR target expression clones.
Detect changes in luciferase expression for miRNA target
validation

Luc-Pair™ miR Luciferase Assay Kits

Benefits

Complete solutions

for human, mouse and rat miRNA functional analysis and quantitation

Flexible delivery options
for choices of long-term or short-term miRNA study in virtually all cell types

Reliable design and validated tools
for effective modulation and accurate quantitation of miRNA function



M Precursors

miExpress™ Precursor miRNA Expression Clones
Over-expression of miRNA in addition to endogenous miRNA enhances miRNA regulation and
suppresses target protein translation.

Available in both viral and non-viral vectors, miExpress™ precursor miRNA expression clones allow
stable transduction or transient transfection of miRNA into virtually all cell types, including difficult-to-
transfect and non-dividing cells.

Selection marker Reporter gene Viral type

pEZX-MRO1 Neomycin eGFP Lenti
pEZX-MRO03 CMmV Puromycin eGFP Lenti
pEZX-MR04 CMV Puromycin eGFP N/A

miRNA clones can be purchased as either individual clones or clone sets.

miExpress™ Precursor
miRNA Expression Clones

Full coverage 1

e Human, mouse and rat

Flexible delivery 1
e Lentiviral or non-viral vectors
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Figure 2. Roles of miExpress™ precursor miRNA and miTarget™ 3’ UTR
target clones in miRNA regulation studies.


http://www.genecopoeia.com/product/mirna-precursor-clone/
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B Inhibitors [_]

miArrest™miRNA Inhibitor Expression Clones and Synthetic Oligonucleotides

Available as lentiviral and non-viral vector-based expression clones or synthetic oligonucleotides,
miArrest™ miRNA inhibitors bind specifically to their target miRNA, allowing transient or stable
blockage of the miRNA regulation. They are designed and optimized for miRNA loss of function study.

Selection marker | Reporter gene Viral type

pEZX-AMO3 or AM04 H1 or U6 Hygromycin mCherry Lenti
pEZX-AMO1 or AM02 H1 or U6 Puromycin mCherry N/A

miRNA inhibitor clones can be purchased as either individual clones or clone sets.

Vector-Based vs. Synthetic Oligonucleotides

_ Vector-based inhibitor | Synthetic 2’-OMe inhibitor

Inhibition FH+++ ++
Specificity +++++ +++
Stability S+ N
Durability Long term Transient
Cell toxicity = -

Delivery to resting and hard-to-transfect cells +++++ -

Mature miRNA TTTTTTTT

+
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Figure 3. Mechanism of miArrest™ miRNA inhibitor
expression clones.



http://www.genecopoeia.com/product/mirna-inhibitor/

B 3’ UTR Targets

miTarget™miRNA 3’ UTR Target Sequence Expression Clones

miRNAs regulate target gene expression by binding to the specific sequences in the 3' UTR regions
of target mMRNAs. When the 3’ UTR target sequence is fused downstream to a luciferase reporter and
expressed in vitro, the luciferase expression is regulated by the miRNA that binds to the downstream 3’
UTR specifically. Therefore, luciferase activity can be analyzed to study miRNA-target regulation and
specificity.

Constructed in a single vector system with dual reporters, miTarget 3’ UTR target expression clones
enable convenient and accurate study using one reporter for regulatory detection and the other one for
internal control and signal normalization.

Reporter gene Tracking gene Advantage

pEZX-MT05 Gaussia luciferase Alkaline phosphatase Live cell assays

pEZX-MTO01 Firefly luciferase  Renilla luciferase Assays on cell lysates

Gluc-LIN28-3'UTR:

144 3’UTR sequence of LIN28 in Gaussia
12 Luciferase-Alkaline Phosphatase dual
reporter expression vector. LIN28 is a

0.8 known target gene for miR-125a .

Relative Activity Values
GLuc/AP

064 miR-125a:
044 miR-125a precursor expression plasmid
-
02 NC-Inhibitor:
0- ' negative control, no inhibitor
Gluc-LIN28-3UTR ~ + + + + + .
miR-125a - + + + + Anti-miR-125a :
NC-Inhibitor +

Anti-miR-125a (ng) - - - 20 50 100 miR-125a inhibitor expression plasmid

Gluc: Gaussia luciferase; AP: Alkaline Phosphatase

Figure 4. Effect of vector-based inhibitor against miR-125a. A miR-125a inhibitor expression plasmid was
transfected into HEK 293 cells with 1) a miR-125a precursor expression plasmid and 2) a 3UTR sequence
of LIN28 in Gaussia Luciferase-Alkaline Phosphatase dual reporter expression vector. Both the GLuc
activity and an internal control AP activity were determined 24 hours post-transfection. For normalization
purposes, the activity ratio of GLuc to AP was set to 1 for LIN28 3’-UTR target clone only transfection
(first bar from the left). The result shows that mir-125a suppressed the luciferase activity from the Gluc-
LIN28-3-UTR clone by more than 70% (second bar from the left). This suppression effect was blocked by
the introduction of varying amounts of miArrest™ inhibitor clone against miR-125a in a dose-dependent
manner. At the highest dose, the reporter GLuc activity is higher than the control (first bar from the right).
This could be attributed to the fact that the vector-based inhibitor may have blocked the regulatory effect
of endogenous miR-125a, which would result in increased translational activity of GLuc-LIN28-3’-UTR
transcript.


http://www.genecopoeia.com/product/mirna-targets/
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B Luciferase Assays

Luciferase activities of miTarget miRNA 3’ UTR Target Clones can be analyzed using the Secrete-
Pair™ Dual Luminescence Assay Kit or LucPair™ miR Dual Luciferase Assay Kit. Both kits
measure dual reporter signals and allow transfection normalization.

Assay kit Description LLLE D LD el Tracking gene
vector type |gene

Live cell assay
Dual reporter assay = pEZX-MT05
Signal normalization

Gaussia Secreted alkaline
luciferase phosphatase

Secrete-Pair Dual
Luminescence Assay Kit

Cell lysis required
Dual reporter assay  pEZX-MTO01
Signal normalization

Luc-Pair miR Dual
Luciferase Assay Kit

Firefly

) Renilla luciferase
luciferase

[ Transfect GLuc/SEAP vectors into cells ]

1 48-72 hours or after experimental treatments

Make 1x Assay
Working Solution
with luminescent

substrate

10 pl/reaction \ / 100 pl/reaction

Setup assays in a 96-well plate (black or
white), or luminometer tubes

!

[ Measure with a luminometer ]

Collect culture
medium

Figure 5. Simple and convenient workflow of Secrete-Pair™ Dual Luminescence Assay Kit

Dual reporter system
e Measure the activities of reporter gene and tracking gene from a single sample

Convenient live cell assay
e Live cell analysis available for pEZX-MTO05 constructs with secreted reporters

Robust performance
e Reliable and linear results for a large dynamic range
e \ery-limited background luminescence. No subtraction is required from reading









