
      MicroRNAs are important regulators of gene 
expression involved in both normal and 
pathological processes. To better understand 
miRNA-UTR interactions, we have created a 
genome-wide collection of 12,000 3’ UTR 
luciferase reporters. This collection can be used 
to validate miRNA targets identified by prediction 
algorithms or other experimental methodologies. 
We performed a screen of a large set of predicted 
miR-122 targets using 3’ UTR luciferase GoClone 
reporters and identified several novel targets. 
Several of these targets were tested for 
reproducibility and specificity using RT-PCR, 
dose responsiveness and site-directed 
mutagenesis. The results demonstrate that the 
3’ UTR luciferase reporter collection represents a 
sensitive, specific and economical means to 
probe miRNA-UTR interactions.
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RESULTS

Light output with miR-122 mimic
Light output with control

= Actvitity of miR-122 on target 3’UTR

44 decreased significantly by t-test (p<0.05)
24 significantly repressed >2-fold -2.5
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142 predicted miR-122 target UTRs Random UTRs

CAT1 UTR 
(known target)

ALDOA UTR 
(known target)

Identify functional targets of miR-122
Compare luciferase data with endogenous 
transcript and protein levels
Characterize dose responsiveness of luciferase 
reporters
Verify specificity of miRNA/reporter interaction

GOALS

miRNA Target 
Prediction Algorithm

Correlation with 
knockdown (R)

TargetScan 0.29
Miranda 0.24
TargetScan conserved 0.14
Pictar 0.11

CONCLUSIONS

Identified 44 UTRs that respond 
specifically to miR-122
Luciferase activity correlates with 
endogenous transcript levels
Mutagenesis experiments identified 
seed sites that are necessary for 
miR-122 function
UTR targets show a variety of dose 
response patterns to miR-122 
concentration

log2 ratio of luciferase knockdow
n

log2 ratio of transcript knockdown
(by qRT-PCR)

3’UTR-luciferase activity is highly correlated 
with endogenous transcript levels

R= 0.74
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RIMS1 GNPDA2 ANKRD13C G6PC3 G3BP2 ALDOA

WT Mut

WT seed seq mutant seq
RIMS1 ACACTCC AGTCTCC
GNPDA2 ACACTCCA AGTCTCCA
ANKRD13C ACACTCC ACAGACC
G6PC3 ACACTCCA ACAGACCA
G3BP2 ACACTCC GGTCTCC
ALDOA ACACTCCA AGGTCTCCA

Mutagenesis of seed sequence 
disrupts miR-122 function
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http:// www.switchdb.com

search human UTR database by miRNA
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11/14 miR-122 targets identified by
proteomics are validated by luciferase
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Gene EC50 (nM)

RIMS1 0.08
CHST12 0.80
G6PC3 0.50
CAT1 1.44

miR-122 Dose Response Data Correlation with Prediction Algorithms

Genome In. Function Out.Luciferase Assay System

3’UTR
Reporter Vector

GoClone

Hybrid 
RenSP-3UTR

Transcript

promoter

RenSP
luciferase 3’UTR

miRNA mimic
or

non-targeting control

RISC
complex

co-transfect

Light Signal


