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|. Biology and Function of MicroRNA
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1. Biosynthesis and function

2. MicroRNA Target prediction
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Biosynthesis and Function of microRNA
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Functions of microRNlA

A Posttranscriptional gene silencing

A Each microRNA regulates hundreds of target
MRNAS

A 30% of protein coding genes are regulated
by microRNA

A Control diverse pathways: development,
differentiation, metabolism, proliferation,
apoptosis,tumorigenesisand metastasis



Targets ofMlicroRNAs
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Predicting the MicroRNA Targets

It is still a challenging problem, The accuracy is
not much higher than 50%!

miRanda, PicTar, & TargetScanS: similar sensitive.
PicTar and TargetScan largely overlap.

miRanda:

PicTar:

PicTAR
TargetScansS:
miRanda

mirWIP:

mirWIP
( 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 Cancé&dncomirand its Target
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Lung Cancer
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Confirm theOncomirExpress

In Situ Hybridization
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Oncomir

(Anita Lin 2010)



ldentifying the Target Genes @ncomir

Western blot
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Confirm theoncomircan promote lung
cancer metastasis in animal model




ll. MicroRNA asncogenesand
tumor suppressors
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MicroRNAsand Tumor Progression
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Let7 miRNAsnegatively regulate
oncogenesand cell cycle regulators

let-7 family

\/\// x\,\,

RAS MYC HMGA2 CDC25A CDK6 cyclin D2

!

\ Tumorigenesis and metastasis

/

Johnson SM et al. Cell 2005;120:68%7

Kumar MS et aNat Gene007;39:673677

Lee YS et aGenes De2007;21:10261030
Johnson CD et al. Cancer Res 200767 q712

Let7 miIRNAspoorly expressed in
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A miR-17-92 cluster:oncogenegeside

A miR-17-92 cluster:overexpressedn
lung cancer and promote cell growth
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miR-31 functions as aroncomirby directly repressing the
tumor suppressors LATS2 and PPP2R2A
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l1l. MicroRNAmMarkers for NSCLC
histology classification

a Accurate histology classification is\
Important for personalized medicine

1. MiIRNAmarkers for squamous cell carcinoma
\2. MiRNAmarkers for adenocarcinoma: pendin/q




Squamous Cell Carcinoma (median
normalized fluorescence; n =62)
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MicroRNAmarkers for
squamouscell carcinoma

A miR-205 is a highly accurate marker for
lung cancer oBguamoushistology
A Sensitivity: 96%, specificity: 90%

(LebanonyD et al.J Clin Oncol. 2009

A MicroRNA profiling accurately differentiates
squamous cell carcinoma from adenocarcinoma
A Poorly-differentiated cases, small biopsies, aspirations
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IVV. MicroRNAsignatures for NSCLC risk
stratification and outcome prediction
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1. Non-small cell lung cancers
2. Adenocarcinoma

3. Squamougell carcinoma
\ J




Adenocarcinoma
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LCS6 variant allele in a KRASRNAcomplementary site is
associated with increased risk for NSCLC among smokers

(Chin LJ et al. Cancer Res. 2008)



