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Paper Focus

• Identify pathogenic viral miRNA
– Driver: miRNA’s found in EBV

• Previous methods:
– Cross-species sequence conservation

• Novel Technique:
– Local sequence composition
– Prediction: 

• Support Vector Machine (SVM)
• RNAfold

– Cloning Virus Infected Cells
• Results:

– Large DNA viruses miRNA’s



July 6, 2006 3 of 22

Background

• miRNA Importance
• miRNA Biogenesis
• Computation Methods
• RNA Polymerases
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miRNA Importance
• Regulate (multiple) gene expression

– Early development
– Cell proliferation and death
– Apoptosis and fat metabolism
– Cell differentiation
– Brain development
– Chronic lymphocytic leukemia
– Colonic adenocarcinoma
– Burkitt’s lymphoma
– Viral infection

• Link with viral disease, neurodevelopment, and cancer
• 100’s know in human; 1000’s predicted

– RNA Family Data Base (Rfam) 
www.ambion.com/techlib/resources/miRNA/mirna_intro.html

http://www.ambion.com/techlib/resources/miRNA/mirna_intro.html
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miRNA Biogenesis

Cullen BR, Nature Genetics 37, 1163 - 1165 (2005)

*

*
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• SVM Methodology 
– predict new miRNA precursor
– Vector requirements

• Folding free energy
• Length
• Length longest symmetrical stem(ss)
• Count of A, C, G, U in ss
• A-U, G-C, G-U pair counts minimal energy structure
• …

– Trained SVM Classifier 
• + Control: = conserved stems human 
• - Control: = RNAi machinery avoids – rRNA, tRNA

– Objective: 71% true positives, 3% false positives

Computation Methodologies
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Computation Methodologies
• RNAfold Vienna Package

– calculate RNA secondary structures
• minimum free energy 

Hairpin loop
Junction (Multiloop)

Bulge Loop

Single-Stranded

Interior Loop

Stem

Pseudoknot

Wuchty et. al, Biopolymers. 1999 Feb;49(2):145-65. 
www.bioalgorithms.info/presentations/Ch06_RNA.ppt

http://www.bioalgorithms.info/presentations/Ch06_RNA.ppt
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Secondary Structure of 
ribosomal RNA (rRNA)

www.mun.ca/biology/scarr/rRNA_folding.html
www.ncbi.nlm.nih.gov/Class/NAWBIS/Modules/RNA/images/fig_rna10.gif

SVM Training Structures

http://www.mun.ca/biology/scarr/rRNA_folding.html
http://www.ncbi.nlm.nih.gov/Class/NAWBIS/Modules/RNA/images/fig_rna10.gif
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RNA Polymerases

• Prokaryotes
– single polymerase

• Eukaryotes
– pol I rRNA sections of ribosome

• Located in nucleolus
– pol II mRNA, most snRNA

• Located in nucleus
– pol III tRNA, rRNA(5S), snRNA

• Located in nucleus (nucleolar-nucleoplasm
interface)
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Cloning Protocol: Confirm miRNA Predictions

Pfeffer S, et. al., Cur. Prot. Mol Biol 26.4.1-26.4.18 (2006)

Topo-TA Cloning ®
www.invitrogen.com

http://www.invitrogen.com/
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Others: ssDNA, DNA/RNA reverse transcriptase, -ssRNA, +ssRNA …

Predictions
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Predicted or Cloned vs Genome Length
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KSHV miRNAs

Predicted
Cloned

Low abundance

Predominant

Project
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KSHV Genome

miRNA locations

Russo, JJ et. al. Proc Natl Acad Sci U S A. 1996 Dec 10;93(25):14862-7 
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Volderbering, Polefsky, Walsh
Viral and Immulogical Malignacies (2006)
www.bedecker.com

Kaposi Sarcoma

http://www.bedecker.com/
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miRNA locations Virgin IV, et. al. J Virol. 1997 Aug;71(8):5894-904. 

MHV68 Genome
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transcription

pol III           tRNA miRNA
Promoter

* pol III

5’ 3’
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HCMV miRNAs
sense direction

anti-direction
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HCMV Genome

miRNA
Locations

(typ. 7)

Dunn, Walter et. al. Proc. Natl. Acad. Sci. USA 100, 14223-14228 (2003)
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microRNA actions
further investigation…

Cullen BR, Nature Genetics 37, 1163 - 1165 (2005)
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www.wikipidea.com

http://www.wikipidea.com/
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