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miRNAs regulate mRNAs 

hsa-mir-877, hsa-mir-1224, hsa-mir-1225, hsa-mir-1226, hsa-mir-1227, hsa-
mir-1228, hsa-mir-1229, hsa-mir-1231, hsa-mir-1233-1, hsa-mir-1233-2, hsa-
mir-1234, hsa-mir-1236, hsa-mir-1237, hsa-mir-1238

miRBase v16 human mirtrons (14)

Farazi et al, miRNAs in human cancer, J Path (2010)

mirtron

canonical
50 bp

50 bp
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‘Targeting’ is central in work with miRNA & mRNA expression data

Thomas, Nat Struct Mol Biol 2010
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Min and Yoon, Exptl and Mol Med 2010

Target prediction tools: modest performance, concordance

7Monday, 29November, 2010



Generating miRNA-seq data is inexpensive

Plate-based library construction
Automated gel size selection
Pool 8 indexed samples in one Illumina lane
~$500/sample for library construction, sequencing

miRNA3
stranded

Y-J Zhao
Library & engineering teams
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miRNA-seq: high spatial resolution, wide dynamic range

Andy Chu
G Robertson

20-bp mappability

5308

7897

conservation

pileup (- strand)

mature strand
folding
gene

pileup (+ strand)

CpG island

pileup (+ strand)

pileup (- strand)
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miRNA-seq reports variants that can affect targeting

RNA editing

Sequence additions

Andy Chu

Wulff and Nishikura, WIREs RNA 2010
Karahara et al. Science 2007

Burroughs et al Gen Res 2010   (AGO IP-seq)
Meiri NAR 2010, solid tumors

AML

colon

seed

Star strands, isomirs Okamura Nat Struct Mol Biol 2008

uridylation of precursor 
adenylation of DICER1-processed miRNA

mature
star

SNVs: biogenesis, targeting

Meiri NAR 2010, solid tumors
Starega-Roslan NAR 2010

Rotunno M et al. Inherited polymorphisms in the RNA-mediated interference machinery 
affect microRNA expression and lung cancer survival. Br J Cancer. 2010 Nov 23.

10Monday, 29November, 2010



hsa-mir-223 has isomirs with noncanonical 5’ starts

Predicted target genes
TargetScan/Custom

Andy Chu
Gordon Robertson

AML (191) Breast (123) Colon (118)

each line is 
a sample

+1

TCGA

canonical
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‘Targeting’ is central in work with miRNA & mRNA expression

Thomas, Nat Struct Mol Biol 2010

12Monday, 29November, 2010



RISC-IP returns information on in vivo targeting
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RISC-IP-seq is stabilizing

1 to 2⋅107 cells

tumor vs. normal
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miRNA variants have noncanonical targets that are 
important in cancer progression and response to 
treatment.

Integrating variant data with miRNA-mRNA targeting 
data will support identifying clinically important patterns.

Hypothesis
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Aim 1  From well-characterized AML cell lines, identify two lines that have different 
subtypes and different miRNA isomir profiles. 

Aim 2  Identify a RISC-IP approach (from CLIP, PAR-CLIP, RISC-RIP) that is effective 
in determining in vivo targeting in these cell lines, and preferably would be applicable 
to at least leukemia patient samples, but potentially also to solid tumors. 

Aim 3  Validate targeting relationships identified by RISC-IP using miRNA interference 
and overexpression approaches for specific miRNAs, and, if possible, specific isomirs. 

Aim 4  Extend target prediction methods to include isoforms, and optimize the 
prediction methods to be consistent with the expression and RISC-IP targeting results. 

A White Paper technology development proposal
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Replace targeting calculations with RISC-IP-seq.

Use RISC-IP-seq to improve targeting predictions, 
then use improved targeting predictions.

Apply improved target determination or prediction 
in large-scale integrated cancer projects.

Applying what’s proposed
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ribosome profiling

expression, variants, alternative 3‘UTRs

expression, variants

improved targeting

stable/underway

recommended / short term

future

ongoing

degradome profiling

RISC-IP-seq

Integrated analyses

other small RNA

Other datatypes
exome/SNVs
DNA methylation
copy number

SRM/MRM

A bigger picture

patterns
signatures
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