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C. elegans lin-4 (Lee R et al. 1993)
let-7 (Reihhart et al. 2000 )

Victor Ambros

First miRNA - C. elegans lin-4 in 1993 by Victor Ambros & Lee
lin-4 causes temporal decreasing in LIN-14 protein expressed in the first larval stage (L1). 
"The Caenorhabditis elegans heterochronic gene lin-4 encodes small RNAs with antisense complementarity to lin-14".   
CELL (1993)

Frank Slack

Second miRNA - C. elegans let-7 in 2000 by Frank Slack
miRNA might be conservative in organic evolution and plays an important 
role in regulation of organic development. 
“The 21-nucleotide let-7 RNA regulates developmental timing in Caenorhabditis elegans” . NATURE 
(2000)

Discovery of microRNA

miRNAs and 
fin development

miRNAs host genes 
and transcription

Stem cell divisionNew class of small 
RNAs in worms



Non-coding Regulatory RNAs 
siRNA

Formed through cleavage of 
synthetic long double-

stranded RNA molecules

microRNA (miRNA)
Processed from long, single-

stranded RNA sequences that 
fold into hairpin structures

Piwi-RNA (piRNA)
Generated from long single-

stranded precursors.

Nature 451, 414-416



MicroRNA Biogenesis
1. Transcription of miRNA in the 

nucleus → pri-miRNA
2. Excision of stem-loop (a.k.a. hairpin) 

precursor that contains the 
microRNA sequence in one arm of 
the hairpin → pre-miRNA.
Transport to cytoplasm

3. Processing of the stem-loop 
precursor into double-stranded 
RNA

4. Formation of mature miRNA

1.

2.

3.

4.

miRBase::Sequences stores pre-miRNA and mature 
miRNA sequences

cel-mir-2

cel-miR-2 mature
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From https://tools4mirs.org






microRNA – What is in the Name?
GENERAL FORM: species code – mir/miR – number-(suffix) 
e.g. cel-mir-2

Orthologs → identical number

There are exceptions

Mature miRNA from BOTH 
strands of hairpin→ 5p/3p suffix

Same mature sequence, different 
locus→ numerical suffix:

Chrom 10
mouse
human

rat

Danio rerio 

Chrom 25
Chrom 22
Chrom 5

mmu-miR-142-5p

mmu-miR-142-3p

Related mature sequences → 
lettered suffix

dre-miR-27e
dre-miR-27a
dre-miR-27d
dre-miR-27b
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5 species

92 species

106 species

133 species
142species



Illumina SOLEXA sequencing by synthesis

Next Generation Sequencing Technology

40,000,000 reads of 35 bp long

http://www.illumina.com/
http://www.illumina.com/
http://www.igvision.com/bio/2009/images/hotspot_roche.gif
http://www.igvision.com/bio/2009/images/hotspot_roche.gif
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miRBase Basic Keyword Search
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mir-307 click

Unique miRNAs

click



Stem-loop
Sequence

References

miRNA Entry 
Page
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Mature
Sequence(s)

mature miRNAs

Basic precursor information

FASTA seq. Past notation
miR-307a     and 
miR-307a*  (“minor” product)

http://www.mirbase.org/blog/2011/04/whats-in-a-name/



Stem-loop
Sequence

References
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Entry Page, Top

Mature
Sequence(s)

mature miRNAs

Past notation
miR-307a     and 
miR-307a*  (“minor” product)

Deep
Sequencing
Report
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Entry Page, Genome Context

Region, gene & 
transcript info 
available
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Entry Page, Related Sequences

Display 
options

click



Entry Page, Mature MicroRNA
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dme-miR-307a-3p

Links to predicted 
mRNA targets

dme-miR-307a-5p



Target information 
aggregated from 
various resources
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Entry Page, Target Information
Links to predicted 
mRNA targets Run another search

http://pictar.mdc-berlin.de/
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Entry Page, Top

Deep
Sequencing
Report



Copyright OpenHelix. No use or reproduction without express written consent 23

Deep Sequencing Report: Top

Reads Counts

Stem-loop

Mature product(s)

Read report
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Deep Sequencing Report: Middle & Bottom

Read report

Set limits
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Advanced Search Tab
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Quick 
search

Tissue 
Expression

Sequence 
Search

Genomic
Location

Clusters

Search
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Search by Genomic Location
Select species →Select Chromosome →Specify coordinates →Get miRNA list

Specify 
coordinates Click for list 

of miRNAs
Select 
species

Select 
chromosome

Click to open 
miRNA entry 
page



Search for MicroRNA Clusters
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Select species → Specify inter-microRNA distance → Get clusters

Specify distance Click for clustersSelect  species

Cluster 1

Cluster 124

Fetch Sequences Select All

Stem-loop or 
mature seq.; 
FASTA or ClustalW



Search by Tissue Expression
Select species → Select tissue → Get experiments

Select tissue
Click for 
experimentsSelect

species

References
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miRNA link



Search by Sequence
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Enter sequence → Set search parameters → Click “Search miRNAs”

Click for 
search 
results

Paste query sequence 
here

CTCTAACACCCCTTCTCCTGGCCAGGTTGG
AGTCCCGCCACAGGCCACCAGAGCGGAGC
AGCGCAGCGCCCTGTCTCCCAGCCTGAGG
TGCAGTGCTGCATCTCTGGTCAGTTGGGAG
TCTGAGATGAAGCACTGTAGCTCAGGAAGA
GAGAAGTTGTTCTGCAGCCATCAGCCTGGA
AGTGGTAAGTGCTGGGGGGTTGTGGGGGG
CCATAACAGGAAGGA

Browse to 
locate file



Search by Sequence – Results
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Click to miRNA 
entry page

Click to 
jump to 
alignment

query
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Browse miRBase by Species

Browse tab

Retrieve sequences: 
stem-loop or mature 
unaligned FASTA  or 
ClustalW alignment

species Count



miRBase Help and Registry
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http://www.mirbase.org/help/submit.shtml
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miRBase Downloading
Download
tab

ftp://mirbase.org/pub/mirbase/CURRENT/

Data available 
for downloading

README file first
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miRBase Downloading

Informative articles

Post categories

Recent
comments

Recent
posts
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miRBase – Summary

miRBase team at the University of ManchesterCopyright OpenHelix. No use or reproduction without 
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http://www.mirbase.org/

database

registry



miRBase – Summary
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miRNA Entry Page

uagcagcacauaaugguuugug

Stem-loop 
sequence

References

Links to 
external 
resources

Mature 
miRNA(s)

Deep sequencing

Deep sequencing
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