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I. Biology and Function of MicroRNA

1. Biosynthesis and function
2. MicroRNA Target prediction



Biosynthesis and Function of microRNA



Functions of microRNA

ÂPost-transcriptional gene silencing

ÂEach microRNA regulates hundreds of target 
mRNAs

Â30% of protein coding genes are regulated 
by microRNA

ÂControl diverse pathways: development, 
differentiation, metabolism,  proliferation, 
apoptosis, tumorigenesisand metastasis



Targets of MicroRNAs

Â In animals, miRNAsǇǊƛƳŀǊƛƭȅ ǘŀǊƎŜǘ оΩ¦¢w ƻŦ Ƴwb!ǎ

ÂThe target recognition is in the seed region of miRNA
(usually nucleotides 2-у ŦǊƻƳ рΩ ŜƴŘ ƻŦ  miRNA)

Â¢ƘŜ ǎŜŜŘ ōƛƴŘǎ ǘƻ ǘƘŜ оΩ¦¢w ƻŦ ǘƘŜ ǘŀǊƎŜǘ Ƴwb! ōȅ 
Watson-Crick complementarity

SMAD-1 рΩGAGCCUU GAUAAUACUUGAC

miR-26a

Seed Match

Seed

UCGGAUAGGACCUA     AUGAACU¦    рΩ



Predicting the MicroRNA Targets

ÂIt is still a challenging problem, The accuracy is 

not much higher than 50%!

ÂmiRanda, PicTar, & TargetScanS: similar sensitive. 

PicTar and TargetScan largely overlap.

miRanda:
http://www.microrna.org/microrna/home.do

PicTar: 

http://pictar.mdc-berlin.de/

TargetScanS:

http://www.targetscan.org/

mirWIP: 

http://146.189.76.171/query.php

( Hammell et al., Nat. Methods 2008) 

http://www.microrna.org/microrna/home.do
http://pictar.mdc-berlin.de/
http://pictar.mdc-berlin.de/
http://pictar.mdc-berlin.de/
http://www.targetscan.org/
http://146.189.76.171/query.php


Lung Cancer Invasion Cell Line Model
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How to Identify Lung Cancer Oncomirand its Target

Variable Hazard Ratio 95% HR C.I. P-value

miR-135b 2.24 1.05 4.78 0.036 

age 1.04 1.00 1.07 0.026 

stage 3.65 1.86 7.13 0.0002 

Variable Hazard Ratio p-value
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Age 1.04 1.00 1.07 0.026 

Stage 3.65 1.86 7.13 0.0002 
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Confirm the OncomirExpression in Lung Cancer
In Situ Hybridization

Oncomir Scramble

(Anita Lin 2010)



Identifying the Target Genes of Oncomir
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Confirm the oncomircan promote  lung 
cancer metastasis in animal model

Control Lung Metastasis

Lung Metastasis Soft Tissue Metastasis

(Anita Lin 2010)



II. MicroRNA as oncogenesand 
tumor suppressors



Dicer

miRNA

Mature miRNA

Reduction or deletion

miRNA acts as an oncogene miRNA acts as a tumor suppressor
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MicroRNAsand Tumor Progression
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Let-7 miRNAsnegatively regulate 
oncogenesand cell cycle regulators Let-7 miRNAspoorly expressed in 

lung tumors

Johnson SM et al. Cell 2005;120:635ς647

ÂLet-7 enhances lung 
cancer cell death in 
vitro
ÂLet-7 suppresses 

lung tumor growth 
in  vivo

Johnson SM et al. Cell 2005;120:635ς647
Kumar MS et al. Nat Genet2007;39:673-677
Lee YS et al. Genes Dev2007;21:1025ς1030

Johnson CD et al. Cancer Res 2007;67:7713ς7722

Kumar MS et al. Proc Natl Acad Sci U S A 2008;105:3903-3908



ÂmiR-17-92cluster: oncogenesreside 
in 13q31.3
ÂmiR-17-92cluster: overexpressedin 

lung cancer and promote cell growth

HayashitaY et al. Cancer Res 2005;65:9628-9632 

c-Myc activates expression of miR-17-92cluster

Å +/+: wild-type rat fibroblasts 
Å -/ -: homozygous deletion of c-

Myc
Å -/ - (Myc): reconstituted with 

wild-type c-Myc

όhΩ5ƻƴƴŜƭƭ Y! Ŝǘ ŀƭΦ bŀǘǳǊŜ нллрύ

Matrigel

c-Myc-miR-17-92 cluster augment 
tumor angiogenesis

(Dews M et al. Nat Genet 2006)



miR-31 functions as an oncomirby directly repressing the 
tumor suppressors LATS2 and PPP2R2A

H&E

miR-31

(Liu X et al. J Clin Invest2010)



III. MicroRNAmarkers for NSCLC 
histology classification

Accurate histology classification is 
important for personalized medicine 

1. MiRNAmarkers for squamous cell carcinoma
2. MiRNAmarkers for adenocarcinoma: pending



MicroRNAmarkers for 
squamouscell carcinoma

Â miR-205 is a highly accurate marker for 
lung cancer of squamoushistology

Â Sensitivity: 96%, specificity: 90%                   

ÂMicroRNA profiling accurately differentiates 
squamous cell carcinoma from adenocarcinoma

ÂPoorly-differentiated cases, small biopsies, aspirations
ÂSample score = AvgCtmir205ҍώό!ǾƎ/ǘmir21 + AvgCtU6)/2]

2.5

2.5

Bishop JA et al. ClinCancer Res. 2010;16:610 

(LebanonyD et al. J Clin Oncol. 2009)



IV. MicroRNAsignatures for NSCLC risk 
stratification and outcome prediction

1. Non-small cell lung cancers

2. Adenocarcinoma

3. Squamouscell carcinoma



NSCLCs Adenocarcinoma

Low let-7s expression 
predicts short post-OP 
survival in NSCLCs and 
adenocarcinoma

A SNP in let-7ŎƻƳǇƭŜƳŜƴǘŀǊȅ ǎƛǘŜ ƛƴ Yw!{ оΩ-UTR                      

Lower let-7 levels in NSCLCs with the variant allele

(TakamizawaJ et al. Cancer Res. 2004)

(Chin LJ et al. Cancer Res. 2008)

The Let-7s



LCS6 variant allele in a KRAS miRNAcomplementary site is 
associated with increased risk for NSCLC among smokers

(Chin LJ et al. Cancer Res. 2008)


