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A two-sample Bayesian t-test for microarray data.

Fox RJ, Dimmic MW.
Codexis, Inc., Redwood City, CA 94063, USA. richard.fox@codexis.com

BACKGROUND: Determining whether a gene is differentially expressed in two different samples
remains an important statistical problem. Prior work in this area has featured the use of t-tests
with pooled estimates of the sample variance based on similarly expressed genes. These
methods do not display consistent behavior across the entire range of pooling and can be biased
when the prior hyperparameters are specified heuristically. RESULTS: A two-sample Bayesian t-
test is proposed for use in determining whether a gene is differentially expressed in two different
samples. The test method is an extension of earlier work that made use of point estimates for
the variance. The method proposed here explicitly calculates in analytic form the marginal
distribution for the difference in the mean expression of two samples, obviating the need for
point estimates of the variance without recourse to posterior simulation. The prior distribution
involves a single hyperparameter that can be calculated in a statistically rigorous manner, making
clear the connection between the prior degrees of freedom and prior variance. CONCLUSION: The
test is easy to understand and implement and application to both real and simulated data shows
that the method has equal or greater power compared to the previous method and
demonstrates consistent Type I error rates. The test is generally applicable outside the
microarray field to any situation where prior information about the variance is available and is not
limited to cases where estimates of the variance are based on many similar observations.

PMID: 16529652 [PubMed - indexed for MEDLINE] PMCID: PMC1431571

Ll | Send to ;l

Display | AbstractPlus | Show |20 L”Sort By

Write to the Help Desk
NCBI | NLM | NIH

Department of Health & Human Services

(- ) Full text free on... = =4 = = full text article b Links
BiolMed Central [in PubMed Central

Related Articles

k Intensity-based hierarchical Bayes method improves testina
for differentially expressed genes in [BMC Bioinformatics. 2006]

Multivariate hierarchical Bayesian model for differential aene
expression analysis in microarray ex [BMC Bioinformatics. 2008]

kA Bayesian framework for the analysis of microarrav
expression data: regularized t -test and ¢ [Bioinformatics. 2001]

4 A Bayesian method for analysina spotted
microarray data. [Brief Bioinform. 2005]

L4 Using ANOVA to analyze microarrav data.
[Biotechniques. 2004]

» See Reviews... = » See All...

Recent Activity

Turn Off  Clear

E A two-sample Bayesian t-test for microarray data.

Privacy Statement | Freedom of Information Act | Disclaimer



http://www.ncbi.nlm.nih.gov/
http://www.pubmed.gov/
http://www.nlm.nih.gov/
http://www.nih.gov/
http://www.ncbi.nlm.nih.gov/sites/myncbi/?
http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=helpmyncbi.chapter.MyNCBI
http://www.ncbi.nlm.nih.gov/sites/myncbi/?back_url=http%3A//www.ncbi.nlm.nih.gov/pubmed/16529652
http://www.ncbi.nlm.nih.gov/sites/myncbi/register/?back_url=http%3A//www.ncbi.nlm.nih.gov/pubmed/16529652
http://www.ncbi.nlm.nih.gov/sites/gquery?itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=PubMed&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=nuccore&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=Protein&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=Genome&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=Structure&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=OMIM&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=PMC&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=Journals&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=Books&itool=toolbar
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/16529652?id=Limits&tab=Limits&
http://www.ncbi.nlm.nih.gov/pubmed/16529652?id=Preview/Index&tab=Preview/Index&
http://www.ncbi.nlm.nih.gov/pubmed/16529652?id=History&tab=History&
http://www.ncbi.nlm.nih.gov/pubmed/16529652?id=Clipboard&tab=Clipboard&
http://www.ncbi.nlm.nih.gov/pubmed/16529652?id=Details&tab=Details&
http://www.ncbi.nlm.nih.gov/sites/myncbi/pubmed/filters
javascript:AL_get(this, 'jour', 'BMC Bioinformatics.');
http://www.ncbi.nlm.nih.gov/entrez/utils/fref.fcgi?PrId=3196&itool=AbstractPlus-def&uid=16529652&db=pubmed&url=http://www.biomedcentral.com/1471-2105/7/126
http://www.ncbi.nlm.nih.gov/entrez/utils/fref.fcgi?PrId=3494&itool=AbstractPlus-nondef&uid=16529652&db=pubmed&url=http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=16529652
javascript:PopUpMenu2_Set(Menu16529652);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fox%20RJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dimmic%20MW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed/17177995?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&linkpos=1&log$=relatedarticles&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/pubmed/18315862?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&linkpos=2&log$=relatedarticles&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/pubmed/11395427?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&linkpos=3&log$=relatedarticles&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/pubmed/16420731?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&linkpos=4&log$=relatedreviews&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/pubmed/15335204?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&linkpos=5&log$=relatedreviews&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&DbFrom=pubmed&Cmd=Link&LinkName=pubmed_pubmed_reviews&LinkReadableName=Related Reviews&IdsFromResult=16529652&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&log$=relatedreviews&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&DbFrom=pubmed&Cmd=Link&LinkName=pubmed_pubmed&LinkReadableName=Related Articles&IdsFromResult=16529652&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&log$=relatedarticles&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/pubmed/16529652?cmd=ClearHT&
http://www.ncbi.nlm.nih.gov/pubmed/16529652?cmd=HTOff&
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?log$=activity&recordid=1232218902021711
http://www.ncbi.nlm.nih.gov/pubmed/16529652?cmd=HTOn&
http://www.ncbi.nlm.nih.gov/sites/ehelp?Ncbi_App=entrez&Db=pubmed&Page=Results&Host=portal106&Snapshot=Entrez@65563
http://www.ncbi.nlm.nih.gov/
http://www.nlm.nih.gov/
http://www.nih.gov/
http://www.os.dhhs.gov/
http://www.nlm.nih.gov/privacy.html
http://www.nih.gov/icd/od/foia/index.htm
http://www.ncbi.nlm.nih.gov/About/disclaimer.html

