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Abstract

We report a novel resource (methylation profiles of DNA, or mPod) for human 
genome-wide tissue-specific DNA methylation profiles. mPod consists of three 
fully integrated parts, genome-wide DNA methylation reference profiles of 13 
normal somatic tissues, placenta, sperm, and an immortalized cell line,  a 
visualization tool that has been integrated with the Ensembl genome browser and 
a new algorithm for the analysis of immunoprecipitation-based DNA methylation 
profiles. We demonstrate the utility of our resource by identifying the first 
comprehensive genome-wide set  of tissue -specific differentially methylated 
regions (tDMRs) that may play a role in cellular identity and the regulation of 
tissue-specific genome function. We also discuss the implications of our findings 
with respect to the regulatory potential of regions with varied CpG density, gene 
expression, transcription factor motifs, gene ontology, and correlation with other 
epigenetic marks such as histone modifications.  

Footnotes

CiteULike Connotea Del.icio.us Digg Reddit Technorati  
What's this?

↵8 Present address: Roche Diagnostics Limited, West Sussex RH15 9RY, UK. 

↵10 Corresponding authors. 
↵10 E-mail v.rakyan{at}qmul.ac.uk; fax 44-020-78822186. 
↵10 E-mail s.beck{at}ucl.ac.uk; fax 44-020-76790815. 

[Supplemental material is available online at www.genome.org. The array data 
from this study have been submitted to ArrayExpress under accession no. E-
TABM-445.] 

Article published online before print. Article and publication date are at 
http://www.genome.org/cgi/doi/10.1101/gr.077479.108. 

Received February 13, 2008. 
Accepted June 15, 2008. 

Freely available online through the Genome Research Open Access option. 

Copyright © 2008, Cold Spring Harbor Laboratory Press 

« Previous  | Next Article »
Table of Contents

OPEN ACCESS ARTICLE  

This Article

Published in Advance  June 
24, 2008, doi:  
10.1101/gr.077479.108  

Genome Res.  2008.  18: 
1518-1529  
Copyright © 2008, Cold 
Spring Harbor Laboratory 
Press   

» Abstract Free   
Full Text Free   
Full Text (PDF) Free   
Supplemental Research Data  

All Versions of this Article:
gr.077479.108v1  
gr.077479.108v2  
18/9/1518 most 
recent  

RESOURCE  

Email this article to a 
colleague  
Alert me when this article is 
cited  
Alert me if a correction is 
posted  
Similar articles in this 
journal  
Similar articles in ISI  
Similar articles in PubMed  
Download to citation 
manager  

  

Load citing article 
information  
Citing articles via ISI  
Citing articles via Google 
Scholar  

Articles by Rakyan, V. K.  
Articles by Beck, S.  
Search for related content  

PubMed citation  
Articles by Rakyan, V. K.  
Articles by Beck, S.  
 

    

   
What's this?  

Article Category

Services

Citing Articles

Google Scholar

PubMed

Social Bookmarking

Current Issue
March 2009, 19 (3)  

From the Cover

n Elephant Shark Color 
Vision  

n HPV, HBV, and EBV DNA 
Methylomes  

n Non-coding RNAs are 
Essential Components 
of Paraspeckles  

n Pyrethroid Resistance in 
Anopheles funestus  

n Dog Structural Variation  
n Dog Structural Variation  

Alert me to new issues of 
Genome Research  

  

Home  About  Archive   Submit  Subscribe  Advertise   Author Info  Contact  Help   

Copyright © 2009 by Cold Spring Harbor Laboratory Press

Print ISSN: 1088-9051  

Online ISSN: 1549-5469  

  

Advance Online Articles  

Submit a Manuscript  

GR in the News  

Editorial  Board  

E-mail Alerts & RSS Feeds  

Recommend to Your Library  

Reprint Permission  

Job Opportunities  

  
Advanced Search

http://www.cshlpress.com/
http://genome.cshlp.org/
http://genome.cshlp.org/
http://genome.cshlp.org/site/misc/about.xhtml
http://genome.cshlp.org/content
http://submit.genome.org/
http://genome.cshlp.org/site/subscriptions/
http://genome.cshlp.org/site/misc/adinfo.xhtml
http://genome.cshlp.org/site/misc/ifora.xhtml
http://genome.cshlp.org/cgi/feedback
http://genome.cshlp.org/help
http://genome.cshlp.org/search
http://genome.cshlp.org/cgi/adclick/?ad=19484&adclick=true&url=http%3A%2F%2Fwww.cshlpress.com%2Flink%2Fglycobio2.htm
http://genome.cshlp.org/search?author1=Vardhman+K.+Rakyan&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-1
http://genome.cshlp.org/content/18/9/1518#fn-2
http://genome.cshlp.org/content/18/9/1518#fn-3
http://genome.cshlp.org/search?author1=Thomas+A.+Down&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-2
http://genome.cshlp.org/content/18/9/1518#fn-2
http://genome.cshlp.org/search?author1=Natalie+P.+Thorne&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-3
http://genome.cshlp.org/content/18/9/1518#fn-2
http://genome.cshlp.org/search?author1=Paul+Flicek&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-4
http://genome.cshlp.org/content/18/9/1518#fn-2
http://genome.cshlp.org/search?author1=Eugene+Kulesha&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-4
http://genome.cshlp.org/search?author1=Stefan+Gr%C3%A4f&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-4
http://genome.cshlp.org/search?author1=Eleni+M.+Tomazou&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-5
http://genome.cshlp.org/search?author1=Liselotte+B%C3%A4ckdahl&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-6
http://genome.cshlp.org/search?author1=Nathan+Johnson&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-4
http://genome.cshlp.org/search?author1=Marlis+Herberth&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-7
http://genome.cshlp.org/search?author1=Kevin+L.+Howe&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-3
http://genome.cshlp.org/search?author1=David+K.+Jackson&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-5
http://genome.cshlp.org/search?author1=Marcos+M.+Miretti&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-5
http://genome.cshlp.org/search?author1=Heike+Fiegler&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-5
http://genome.cshlp.org/content/18/9/1518#fn-1
http://genome.cshlp.org/search?author1=John+C.+Marioni&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-3
http://genome.cshlp.org/search?author1=Ewan+Birney&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-4
http://genome.cshlp.org/search?author1=Tim+J.P.+Hubbard&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-5
http://genome.cshlp.org/search?author1=Nigel+P.+Carter&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-5
http://genome.cshlp.org/search?author1=Simon+Tavar%C3%A9&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-3
http://genome.cshlp.org/search?author1=Stephan+Beck&sortspec=date&submit=Submit
http://genome.cshlp.org/content/18/9/1518#aff-6
http://genome.cshlp.org/content/18/9/1518#fn-3
http://genome.cshlp.org/content/18/9/1518#xref-fn-2-1
http://genome.cshlp.org/content/18/9/1509.short
http://genome.cshlp.org/content/18/9/1530.short
http://genome.cshlp.org/content/18/9.toc
http://genome.cshlp.org/site/misc/terms.xhtml
http://genome.cshlp.org/content/18/9/1518.full
http://genome.cshlp.org/content/18/9/1518.full.pdf+html
http://genome.cshlp.org/content/18/9/1518/suppl/DC1
http://genome.cshlp.org/content/early/2008/06/24/gr.077479.108
http://genome.cshlp.org/content/early/2008/08/11/gr.077479.108
http://genome.cshlp.org/search?tocsectionid=Resource&sortspec=date&submit=Submit
http://genome.cshlp.org/email?gca=genome;18/9/1518&current-view-path=/content/18/9/1518
http://genome.cshlp.org/cgi/alerts/ctalert?alertType=citedby&addAlert=cited_by&saveAlert=no&cited_by_criteria_resid=genome;18/9/1518&return-type=article&return_url=http://genome.cshlp.org/content/18/9/1518
http://genome.cshlp.org/cgi/alerts/ctalert?alertType=correction&addAlert=correction&saveAlert=no&correction_criteria_value=18/9/1518&return-type=article&return_url=http://genome.cshlp.org/content/18/9/1518
http://genome.cshlp.org/search?qbe=genome;gr.077479.108&citation=Rakyan%20et%20al.%2018%20%289%29:%201518&submit=yes
http://genome.cshlp.org/external-ref?access_num=genome%3B18%2F9%2F1518&link_type=ISI_RELATEDRECORDS
http://genome.cshlp.org/external-ref?access_num=18577705&link_type=MED_NBRS
http://genome.cshlp.org/citmgr?gca=genome;18/9/1518
http://genome.cshlp.org/external-ref?link_type=PERMISSIONDIRECT
http://genome.cshlp.org/content/18/9/1518?cited-by=yes&legid=genome;18/9/1518#cited-by
http://genome.cshlp.org/content/current
http://genome.cshlp.org/content/current
http://genome.cshlp.org/content/19/3/415
http://genome.cshlp.org/content/19/3/438
http://genome.cshlp.org/content/19/3/347
http://genome.cshlp.org/content/19/3/452
http://genome.cshlp.org/content/19/3/491
http://genome.cshlp.org/content/19/3/500
http://genome.cshlp.org/cgi/alerts/etoc
http://genome.cshlp.org/content/early/recent
http://submit.genome.org/
http://genome.cshlp.org/site/press/Announcements.xhtml
http://genome.cshlp.org/site/misc/about.xhtml
http://genome.cshlp.org/site/misc/alertland.xhtml
http://www.cshlpress.com/library/?hwinfo
http://www.cshlpress.com/permission_form.tpl
http://genome.cshlp.org/site/misc/classifieds.xhtml
http://genome.cshlp.org/cgi/adclick/?ad=19459&adclick=true&url=http%3A%2F%2Fwww.biosupplynet.com


 
HOME  ABOUT  ARCHIVE  SUBMIT  SUBSCRIBE  ADVERTISE  AUTHOR INFO  CONTACT  HELP   

An integrated resource for genomewide 
identification and analysis of human 
tissuespecific differentially methylated 
regions (tDMRs) 

Vardhman K. Rakyan1,9,10, Thomas A. Down2,9, Natalie P. Thorne3,9, 
Paul Flicek4,9, Eugene Kulesha4, Stefan Gräf4, Eleni M. Tomazou5, 
Liselotte Bäckdahl6, Nathan Johnson4, Marlis Herberth7, 
Kevin L. Howe3, David K. Jackson5, Marcos M. Miretti5, 
Heike Fiegler5,8, John C. Marioni3, Ewan Birney4, Tim J.P. Hubbard5, 
Nigel P. Carter5, Simon Tavaré3, and Stephan Beck6,10  

1 Institute of Cell and Molecular Science, Barts and the London, London E1 
2AT, United Kingdom; 
2 Wellcome Trust Cancer Research UK Gurdon Institute, University of 
Cambridge, Cambridge CB2 1QR, United Kingdom; 
3 Department of Oncology, University of Cambridge, Cancer Research UK 
Cambridge Research Institute, Cambridge CB2 0RE, United Kingdom; 
4 European Bioinformatics Institute (EMBL-EBI), Wellcome Trust Genome 
Campus, Hinxton, Cambridgeshire CB10 1SA, United Kingdom; 
5 Wellcome Trust Sanger Institute, Hinxton, Cambridge CB10 1SA, United 
Kingdom; 
6 UCL Cancer Institute, University College London, London WC1E 6DD, 
United Kingdom; 
7 Institute of Biotechnology, University of Cambridge, Cambridge CB2 
1QT, United Kingdom 

↵9 These authors contributed equally to this work. 
 

Abstract

We report a novel resource (methylation profiles of DNA, or mPod) for human 
genome-wide tissue-specific DNA methylation profiles. mPod consists of three 
fully integrated parts, genome-wide DNA methylation reference profiles of 13 
normal somatic tissues, placenta, sperm, and an immortalized cell line,  a 
visualization tool that has been integrated with the Ensembl genome browser and 
a new algorithm for the analysis of immunoprecipitation-based DNA methylation 
profiles. We demonstrate the utility of our resource by identifying the first 
comprehensive genome-wide set  of tissue -specific differentially methylated 
regions (tDMRs) that may play a role in cellular identity and the regulation of 
tissue-specific genome function. We also discuss the implications of our findings 
with respect to the regulatory potential of regions with varied CpG density, gene 
expression, transcription factor motifs, gene ontology, and correlation with other 
epigenetic marks such as histone modifications.  

Footnotes

CiteULike Connotea Del.icio.us Digg Reddit Technorati  
What's this?

↵8 Present address: Roche Diagnostics Limited, West Sussex RH15 9RY, UK. 

↵10 Corresponding authors. 
↵10 E-mail v.rakyan{at}qmul.ac.uk; fax 44-020-78822186. 
↵10 E-mail s.beck{at}ucl.ac.uk; fax 44-020-76790815. 

[Supplemental material is available online at www.genome.org. The array data 
from this study have been submitted to ArrayExpress under accession no. E-
TABM-445.] 

Article published online before print. Article and publication date are at 
http://www.genome.org/cgi/doi/10.1101/gr.077479.108. 

Received February 13, 2008. 
Accepted June 15, 2008. 

Freely available online through the Genome Research Open Access option. 

Copyright © 2008, Cold Spring Harbor Laboratory Press 

« Previous  | Next Article »
Table of Contents

OPEN ACCESS ARTICLE  

This Article

Published in Advance  June 
24, 2008, doi:  
10.1101/gr.077479.108  

Genome Res.  2008.  18: 
1518-1529  
Copyright © 2008, Cold 
Spring Harbor Laboratory 
Press   

» Abstract Free   
Full Text Free   
Full Text (PDF) Free   
Supplemental Research Data  

All Versions of this Article:
gr.077479.108v1  
gr.077479.108v2  
18/9/1518 most 
recent  

RESOURCE  

Email this article to a 
colleague  
Alert me when this article is 
cited  
Alert me if a correction is 
posted  
Similar articles in this 
journal  
Similar articles in ISI  
Similar articles in PubMed  
Download to citation 
manager  

  

Load citing article 
information  
Citing articles via ISI  
Citing articles via Google 
Scholar  

Articles by Rakyan, V. K.  
Articles by Beck, S.  
Search for related content  

PubMed citation  
Articles by Rakyan, V. K.  
Articles by Beck, S.  
 

    

   
What's this?  

Article Category

Services

Citing Articles

Google Scholar

PubMed

Social Bookmarking

Current Issue
March 2009, 19 (3)  

From the Cover

n Elephant Shark Color 
Vision  

n HPV, HBV, and EBV DNA 
Methylomes  

n Non-coding RNAs are 
Essential Components 
of Paraspeckles  

n Pyrethroid Resistance in 
Anopheles funestus  

n Dog Structural Variation  
n Dog Structural Variation  

Alert me to new issues of 
Genome Research  

  

Home  About  Archive   Submit  Subscribe  Advertise   Author Info  Contact  Help   

Copyright © 2009 by Cold Spring Harbor Laboratory Press

Print ISSN: 1088-9051  

Online ISSN: 1549-5469  

  

Advance Online Articles  

Submit a Manuscript  

GR in the News  

Editorial  Board  

E-mail Alerts & RSS Feeds  

Recommend to Your Library  

Reprint Permission  

Job Opportunities  

  
Advanced Search

http://genome.cshlp.org/content/18/9/1518#xref-fn-1-1
http://genome.cshlp.org/content/18/9/1518#xref-fn-3-1
http://genome.cshlp.org/content/18/9/1518#xref-fn-3-1
http://genome.cshlp.org/content/18/9/1518#xref-fn-3-1
http://www.genome.org/
http://www.genome.org/cgi/doi/10.1101/gr.077479.108
http://genome.cshlp.org/external-ref?tag_url=http://genome.cshlp.org/cgi/content/long/18/9/1518&title=+--+Rakyan%20et%20al.%2018%20%289%29%3A%201518+--+GENOME&doi=10.1101/gr.077479.108&link_type=CITEULIKE
http://genome.cshlp.org/external-ref?tag_url=http://genome.cshlp.org/cgi/content/long/18/9/1518&title=+--+Rakyan%20et%20al.%2018%20%289%29%3A%201518+--+GENOME&doi=10.1101/gr.077479.108&link_type=CONNOTEA
http://genome.cshlp.org/external-ref?tag_url=http://genome.cshlp.org/cgi/content/long/18/9/1518&title=+--+Rakyan%20et%20al.%2018%20%289%29%3A%201518+--+GENOME&doi=10.1101/gr.077479.108&link_type=DEL_ICIO_US
http://genome.cshlp.org/external-ref?tag_url=http://genome.cshlp.org/cgi/content/long/18/9/1518&title=+--+Rakyan%20et%20al.%2018%20%289%29%3A%201518+--+GENOME&doi=10.1101/gr.077479.108&link_type=DIGG
http://genome.cshlp.org/external-ref?tag_url=http://genome.cshlp.org/cgi/content/long/18/9/1518&title=+--+Rakyan%20et%20al.%2018%20%289%29%3A%201518+--+GENOME&doi=10.1101/gr.077479.108&link_type=REDDIT
http://genome.cshlp.org/external-ref?tag_url=http://genome.cshlp.org/cgi/content/long/18/9/1518&title=+--+Rakyan%20et%20al.%2018%20%289%29%3A%201518+--+GENOME&doi=10.1101/gr.077479.108&link_type=TECHNORATI
http://genome.cshlp.org/help/social_bookmarks.dtl
http://genome.cshlp.org/content/18/9/1518?cited-by=yes&legid=genome;18/9/1518#cited-by
http://genome.cshlp.org/external-ref?access_num=genome%3B18%2F9%2F1518&link_type=ISI_CITING
http://genome.cshlp.org/external-ref?access_num=http://genome.cshlp.org/cgi/content/abstract/18/9/1518&link_type=GOOGLESCHOLAR
http://scholar.google.com/scholar?q=%22author%3ARakyan%20author%3AV.K.%22
http://scholar.google.com/scholar?q=%22author%3ABeck%20author%3AS.%22
http://genome.cshlp.org/external-ref?access_num=http://genome.cshlp.org/cgi/content/abstract/18/9/1518&link_type=GOOGLESCHOLARRELATED
http://genome.cshlp.org/external-ref?access_num=18577705&link_type=PUBMED
http://genome.cshlp.org/external-ref?access_num=Rakyan%20VK&link_type=AUTHORSEARCH
http://genome.cshlp.org/external-ref?access_num=Beck%20S&link_type=AUTHORSEARCH
http://genome.cshlp.org/entrez-links/18577705
http://genome.cshlp.org/external-ref?tag_url=http://genome.cshlp.org/cgi/content/long/18/9/1518&title=+--+Rakyan%20et%20al.%2018%20%289%29%3A%201518+--+GENOME&doi=10.1101/gr.077479.108&link_type=CITEULIKE
http://genome.cshlp.org/external-ref?tag_url=http://genome.cshlp.org/cgi/content/long/18/9/1518&title=+--+Rakyan%20et%20al.%2018%20%289%29%3A%201518+--+GENOME&doi=10.1101/gr.077479.108&link_type=CONNOTEA
http://genome.cshlp.org/external-ref?tag_url=http://genome.cshlp.org/cgi/content/long/18/9/1518&title=+--+Rakyan%20et%20al.%2018%20%289%29%3A%201518+--+GENOME&doi=10.1101/gr.077479.108&link_type=DEL_ICIO_US
http://genome.cshlp.org/external-ref?tag_url=http://genome.cshlp.org/cgi/content/long/18/9/1518&title=+--+Rakyan%20et%20al.%2018%20%289%29%3A%201518+--+GENOME&doi=10.1101/gr.077479.108&link_type=DIGG
http://genome.cshlp.org/external-ref?tag_url=http://genome.cshlp.org/cgi/content/long/18/9/1518&title=+--+Rakyan%20et%20al.%2018%20%289%29%3A%201518+--+GENOME&doi=10.1101/gr.077479.108&link_type=REDDIT
http://genome.cshlp.org/external-ref?tag_url=http://genome.cshlp.org/cgi/content/long/18/9/1518&title=+--+Rakyan%20et%20al.%2018%20%289%29%3A%201518+--+GENOME&doi=10.1101/gr.077479.108&link_type=TECHNORATI
http://genome.cshlp.org/help/social_bookmarks.dtl
http://genome.cshlp.org/cgi/adclick/?ad=19459&adclick=true&url=http%3A%2F%2Fwww.biosupplynet.com
http://genome.cshlp.org/
http://genome.cshlp.org/site/misc/about.xhtml
http://genome.cshlp.org/content
http://submit.genome.org/
http://genome.cshlp.org/site/subscriptions/
http://genome.cshlp.org/site/misc/adinfo.xhtml
http://genome.cshlp.org/site/misc/ifora.xhtml
http://genome.cshlp.org/cgi/feedback
http://genome.cshlp.org/help
http://www.cshlpress.com/

