Useful References and Web Links

Talk 1:  Plotting the path from RNA to microarray:  the importance of experimental planning and methods

1.)  Bowtell, D. and Sambrook, J. (eds)  DNA Microarrays: A Molecular Cloning Manual, 2003, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY.

2.)  Chuaqui, R.F. et al (2002)  "Post-analysis follow-up and validation of microarray experiments,"  Nature Genetics Supplement, 32, 509-514.

3.)  Churchill, G. A.  (2002),"Fundamentals of experimental design for cDNA microarrays," Nature Genetics Supplement, 32, 490-495.

4.)  Holloway, A.J., van Laar, R.K, Tothill, R,W. (2002),"Options available-from start to finish-for obtaining data from DNA microarrays II,"  Nature Genetics Supplement, 32, 481-489.

5.)  Kerr, M.K. and Churchill, G.A.  (2001), "Statistical design and the analysis of gene expression microarray data,"  Genet. Res., 77, 123-128.

6.)  Kohane, I.S., Kho, A., Butte, A.J.  Microarrays for an Integrative Genomics, 2003,  The MIT Press, Cambridge, MA.

7.)  Quackenbush, J.  (2002), "Microarray data normalization and transformation," Nature Genetics Supplement, 32, 496-501.

8.)  Slonim, D. (2002)  "From patterns to pathways:  gene expression data analysis comes of age,"  Nature Genetics Supplement, 32, 502-508.

Talk 2:  Microarray Analysis Challenges:  microarray experimental design

The following references can be found at http://www.jax.org/staff/churchill/labsite/pubs/index.html
1.)  Cui and Churchill(2003), How many mice and how many arrays? Replication in mouse cDNA microarray experiments, submitted to CAMDA '02 proceedings. Posted on 1/14/2003. 

2.) Cui and Churchill(2002), Statistical Tests for Differential Expression in cDNA Microarray Experiments, submitted to Genome Biology. Posted on 12/27/2002.

 3.)  Cui, Hwang, Qiu, Blades and Churchill (2003), Improved Statistical Tests for Differential Gene Expression by Shrinking Variance Components, submitted. Posted on 10/24/2003.

4.)  Cui, Kerr and Churchill(2002), Data Transformation for cDNA Microarray Data, submitted. Posted on 7/25/2002. Supplemental figures for the paper. 

5.)  Wu, Kerr and Churchill(2002), MAANOVA: A Software Package for the Analysis of Spotted cDNA Microarray Experiments, Chapter of The analysis of gene expression data: methods and software, in press, Springer (two color figures are here: Color figure 4 and Color figure 6).

Talk 3:  I Just Received My Microarray Data, Now What?
1.)  Doniger, S.W., Salomonis, N., Dahlquist, K.D., Vranizan, K., Lawlor, S.C., Conklin, B.R. (2003) “MAPPFinder: using Gene Ontology and GenMAPP to create a global gene-expression profile from microarray data.” Genome Biology 4(1):R7
2.)  Dahlquist, K.D., Salomonis, N., Vranizan, K., Lawlor, S.C., Conklin, B.R. (2002) “GenMAPP, a new tool for viewing and analyzing microarray data on biological pathways.” Nat Genet. May;31(1):19-20.

3.)  Saal L.H., Troein C., Vallon-Christersson J., Gruvberger S., Borg Å., and Peterson C. (2002) “BioArray Software Environment: A Platform for Comprehensive Management and Analysis of Microarray Data.” Genome Biology. 3(8): software0003.1-0003.6.
The following references (found at http://www.tigr.org/software/tm4/mev.html) describe the clustering algorithms supported by the TIGR MultiExperiment Viewer (MeV):
Hierarchical clustering 

Eisen, M.B., P.T. Spellman, P.O. Brown, and D. Botstein. 1998. Cluster analysis and display of genome-wide expression patterns. Proc. Natl. Acad. Sci. USA 95:14863-14868. 

k-means clustering 

Soukas, A., P. Cohen, N.D. Socci, and J.M. Friedman. 2000. Leptin-specific patterns of gene expression in white adipose tissue. Genes Dev. 14:963-980. 

Self-organizing maps 

Kohonen, T. 1992. Self-organized formation of topologically correct feature maps. Biol. Cybernetics 43:59-69.
Tamayo, P., D. Slonim, J. Masirov, Q. Zhu, S. Kitareewan, E. Dmitrovsky, E.S. Lander, and T.R. Golub 1999. Interpreting patterns of gene expression with self-organizing maps: Methods and application to hematopoietic differentiation. Proceedings of the National Academy of Sciences USA 96:2907-2912. 

Principal components analysis 

Raychaudhuri, S., J.M. Stuart, and R.B. Altman. 2000. Principal components analysis to summarize microarray experiments: application to sporulation time series. Pac. Symp. Biocomput. 455-466.

Cluster affinity search technique 

Ben-Dor, A., R. Shamir, and Z. Yakhini. 1999. Clustering gene expression patterns. J. Comput. Biol. 6:281-297. 

Template matching 

Pavlidis, P., and W.S. Noble 2001. Analysis of strain and regional variation in gene expression in mouse brain. Genome Biology 2:research0042.1-0042.15. 

T-test 

Pan, W. 2002. A comparative review of statistical methods for discovering differentially expressed genes in replicated microarray experiments. Bioinformatics 18: 546-554.
Dudoit, S., Y.H. Yang, M.J. Callow, and T. Speed 2000. Statistical methods for identifying differentially expressed genes in replicated cDNA microarray experiments. Technical Report 2000, Statistics Dept., Univ. of California, Berkeley. 

Significance Analysis of Microarrays (SAM) 

Tusher, V.G., R. Tibshirani and G. Chu. 2001. Significance analysis of microarrays applied to the ionizing radiation response. Proceedings of the National Academy of Sciences USA 98: 5116-5121. 

QT_Clust 

Heyer, L.J., S. Kruglyak, and S. Yooseph. 1999. Exploring expression data: identification and analysis of coexpressed genes. Genome Res. 9:1106-1115. 

Support vector machines 

Brown, M.P., W.N. Grundy, D. Lin, N. Cristianini, C.W. Sugnet, T.S. Furey, M. Ares, Jr., and D. Haussler. 2000. Knowledge-based analysis of microarray gene expression data by using support vector machines. Proc. Natl. Acad. Sci. USA 97:262-267. 

Gene shaving 

Hastie, T., R. Tibshirani, M.B. Eisen, A. Alizadeh, R. Levy, L. Staudt, W.C. Chan, D. Botstein, and P. Brown. 2000. ‘Gene shaving?as a method for identifying distinct sets of genes with similar expression patterns. Genome Biol. 1:RESEARCH0003. 
Relevance networks 

Butte, A.J., P. Tamayo, D. Slonim, T.R. Golub, and I.S. Kohane. 2000. Discovering functional relationships between RNA expression and chemotherapeutic susceptibility using relevance networks. Proc. Natl. Acad. Sci. USA 97:12182-12186. 

Self Organizing Trees (SOTA) 

Dopazo J., J. M. Carazo 1997. Phylogenetic reconstruction using an unsupervised growing neural network that adopts the topology of a phylogenetic tree. J. Mol. Evol. 44:226-233.

Herrero, J., A. Valencia, and J. Dopazo 2001. A hierarchical unsupervised growing neural network for clustering gene expression patterns. Bioinformatics 17(2):126-136. 

Figures of Merit (FOM) 

Yeung, K.Y., D.R. Haynor, and W.L. Ruzzo 2001. Validating clustering for gene expression data. Bioinformatics 17:309-318.
Talk 4:  Data Normalization and transformation

Terry Speed lab page : http://stat-www.berkeley.edu/users/terry/zarray/Html/
1)  S. Dudoit, Y.H. Yang, M. J. Callow and T.P.Speed.  Statistical methods for identifying differentially expressed genes in replicated cDNA microarray experiments. August 2000. 
2) Y. H. Yang, S. Dudoit, P. Luu and T. P. Speed.  Normalization for cDNA Microarray Data. SPIE BiOS 2001, San Jose, California, January 2001. 

3) G. K. Smyth, Y. H. Yang and T. P. Speed Statistical Issues in cDNA Microarray Data Analysis Methods. 2003 Dec;31(4):265-73

4) Quackenbush J. Computational analysis of microarray data. Nat Rev Genet 2001 Jun;2(6):418-27

5)Geller SC, Gregg JP, Hagerman P, Rocke DM. Transformation and normalization of oligonucleotide microarray data. Bioinformatics. 2003 Sep 22;19(14):1817-23. 

6) Park T, Yi SG, Kang SH, Lee S, Lee YS, Simon R. Evaluation of normalization methods for microarray data. BMC Bioinformatics. 2003 Sep 02;4(1):33. 

7) Irizarry RA, Hobbs B, Collin F, Beazer-Barclay YD, Antonellis KJ, Scherf U,Speed TP.  Exploration, normalization, and summaries of high density oligonucleotide array probe level data. Biostatistics. 2003 Apr;4(2):249-64. 

8) Wang X, Hessner MJ, Wu Y, Pati N, Ghosh S. Quantitative quality control in microarray experiments and the application in data filtering, normalization and false positive rate prediction. Bioinformatics. 2003 Jul 22;19(11):1341-7. 

9)  Wilson DL, Buckley MJ, Helliwell CA, Wilson IW.  New normalization methods for cDNA microarray data. Bioinformatics. 2003 Jul 22;19(11):1325-32. 

10) Benes V, Muckenthaler M. Standardization of protocols in cDNA microarray analysis. Trends Biochem Sci. 2003 May;28(5):244-9. 

11) Bolstad BM, Irizarry RA, Astrand M, Speed TP. A comparison of normalization methods for high density oligonucleotide array data based on variance and bias. Bioinformatics. 2003 Jan 22;19(2):185-93. 

12)  Quackenbush J. Microarray data normalization and transformation. Nat Genet. 2002 Dec;32 Suppl:496-501. Review. 

13)  Yang IV, Chen E, Hasseman JP, Liang W, Frank BC, Wang S, Sharov V, Saeed AI, White J, Li J, Lee NH, Yeatman TJ, Quackenbush J. Within the fold: assessing differential expression measures and reproducibility in microarray assays. Genome Biol. 2002 Oct 24;3(11) 

I. Statistical tests

1) Li, C. & Hung Wong, W. Model-based analysis of oligonucleotide arrays: model validation, design issues and standard error application. Genome Biol. 2, research0032 (2001).

2) Roberts, C.J. et al. Signaling and circuitry of multiple MAPK pathways revealed by a matrix of global gene expression profiles. Science 287, 873-880 (2000).

3)Ideker, T., Thorsson, V., Siegel, A.F. & Hood, L.E. Testing for differentially expressed genes by maximum-likelihood analysis of microarray data. J. Comput. Biol. 7, 805-817 (2000).

4) Tusher, V.G., Tibshirani, R. & Chu, G. Significance analysis of microarrays applied to the ionizing radiation response. Proc. Natl Acad. Sci. USA 98, 5116-5121 (2001).

5) Model, F., Adorjan, P., Olek, A. & Piepenbrock, C. Feature selection for DNA methylation based cancer classification. Bioinformatics 17 Suppl 1, S157-S164 (2001).
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8) Benjamini, Y. & Hochberg, Y. Controlling the false discovery rate: a practical and powerful approach to multiple testing. J. Roy. Stat. Soc. B 57, 289-300 (1995).

9) Efron, B., Storey, J. & Tibshirani, R. Microarrays, Empirical Bayes Methods, and False Discovery Rates. (2001).

10) Storey, J., Taylor, J. & Siegmund, D. Strong Control, Conservative Point Estimation, and Simultaneous Conservative Consistency of False Discovery Rates: A Unified Approach. (2003).
11) Ge Y. et al. (2003). “Resampling-based Multiple Testing for Microarray Data Analysis”. Technical Report # 633.
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III. Class predictions methods

1) Qu Y, Xu S. Supervised cluster analysis for microarray data based on multivariate Gaussian mixture. Bioinformatics. 2004 Mar 25 [Epub ahead of print] 

2) Deb K, Raji Reddy A. Reliable classification of two-class cancer data using evolutionary algorithms. Biosystems. 2003 Nov;72(1-2):111-29. 

3) Soinov LA.  Supervised classification for gene network reconstruction. Biochem Soc Trans. 2003 Dec;31(Pt 6):1497-502. 

4) Schliep A, Schonhuth A, Steinhoff C.  Using hidden Markov models to analyze gene expression time course data. Bioinformatics. 2003;19 Suppl 1:i255-63. 

5) Ringner M, Peterson C.  Microarray-based cancer diagnosis with artificial neural networks. Biotechniques. 2003 Mar;Suppl:30-5. Review. 

6) Dettling M, Buhlmann P.  Supervised clustering of genes. Genome Biol. 2002;3(12) 

7) Valentini G. Gene expression data analysis of human lymphoma using support vector machines and output coding ensembles. Artif Intell Med. 2002 Nov;26(3):281-304. 

8) Mavroudi S, Papadimitriou S, Bezerianos A. Gene expression data analysis with a dynamically extended self-organized map

that exploits class information. Bioinformatics. 2002 Nov;18(11):1446-53. 

9) Hastie T, Tibshirani R, Botstein D, Brown P. Supervised harvesting of expression trees. Genome Biol. 2001;2(1) 
Talk 5  Gene Clustering and data analysis

1.)http://www.bioconductor.org/workshop.html  A series of links to previous talks dealing with microarray data analysis.

2.)  The following series of references (found at http://www-stat.stanford.edu/~tibs/lab/publications.html) cover methods of statistical data analysis and clustering

Storey JD and Tibshirani R. (2001) Estimating false discovery rates under dependence, with applications to DNA microarrays. [PostScript] [PDF] 

Tibshirani R, Walther G, Botstein D, and Brown P. (2001) Cluster validation by prediction strength. Technical Report, Department of Statistics, Stanford University. [PostScript] [PDF] 

Tibshirani R, Hastie T, Narasimhan B, Eisen M, Sherlock G, Brown P, and Botstein D. (2001) Exploratory screening of genes and clusters from microarray experiments. [PostScript] [PDF] 

Efron B, Tibshirani R, Storey JD, and Tusher V. (2001) Empirical Bayes analysis of a microarray experiment. Technical Report, Division of Biostatistics, Stanford University. To appear in JASA. 

Tusher V, Tibshirani R, and Chu G. (2001) Significance analysis of microarrays applied to the ionizing radiation response. PNAS 98: 5116-5124. [PostScript] [PDF] 

Troyanskaya O, Cantor M, Sherlock G, Brown P, Hastie T, Tibshirani R, Botstein D, and Altman R. (2001) Missing value estimation methods for DNA microarrays. Bioinformatics 17 (6): 520-525. 

Efron B, Tibshirani R, Goss V, and Chu G. (2000) Microarrays and Their Use in a Comparative Experiment. Technical Report, Division of Biostatistics, Stanford University. [PostScript] [PDF] 

Hastie T, Tibshirani R, Botstein D, and Brown P. (2000) Supervised Harvesting of Expression Trees. [PostScript] [PDF] 

Alizadeh A, et al. (2000) Distinct types of diffuse large B-cell lymphoma identified by gene expression profiling. Nature 403: 503-511. [PDF] 

Hastie T, Tibshirani R, Eisen M, Brown P, Ross D, Scherf U, Weinstein J, Alizadeh A, Staudt L, Botstein D. (2000) Gene Shaving: a New Class of Clustering Methods for Expression Arrays. Technical Report, Division of Biostatistics, Stanford University. [PostScript] 

Lazzeroni L and Owen AB. (2000) Plaid Models for Gene Expression Data. [PostScript] 

Tibshirani R, Hastie T, Eisen M, Ross D, Botstein D, and Brown P. (1999) Clustering methods for the analysis of DNA microarray data. Technical Report, Division of Biostatistics, Stanford University. [Compressed PostScript] 
3.)  The following series of references found at http://www.uc.edu/bioinformatics/#Microarray%20Publications, deal with fundamental aspects of performing microarray experiments, data analysis, and several examples of expression experiments from the literature.

Maureen Sartor, Jennifer Schwanekamp, Danielle Halbleib, Ismail Mohamed, Saikumar Karyala, Mario Medvedovic, and Craig R. Tomlinson.  Microarrays are significantly improved as hybridization approaches equilibrium. Biotechniques. (In press) 2004.
Leikauf G.D., Wesselkamper SC, Bachurski C., Medvedovic M., Sartor M.A., Tomlinson C.R.,. McDowell S.A., Case L.M., Haffey B.D., Henning L.M.,Horner M.L., Hardie W.D., Korfhagen T.R, Prows D.R.: Transcriptional Regulatory Networks in Acute Lung Injury. In: Effects of Air Contaminants on the Respiratory Tract – Interpretations from Molecules to Meta Analysis. U. Heinrich (ed.), Fraunhofer IRB Verlag, Stuutgart, (In Press).
Leikauf G.D., Hardie W.D., Wesselkamper S.C., Bachurski C.J., Medvedovic M., Sartor M.A., Tomlinson C.R., McDowell S.A., Henning L.M., Case L.M., Tichelaar J.W., Prows D.R., Korfhagen T.R,: Resolving Gene-Environment Interactions in Complex Traits: Acute Lung Injury. Am J. Respir. Cell Mol Biol. (In press).
Leikauf G.D., Haffey B.D., Horner M.L., Medvedovic M., Sartor M.A., Tomlinson C.R., Henning L.M., Case L.M.,Wesselkamper SC, Singer, J.B., Hill A., Lander E.S. Nadeau J.H., Prows D.R.: Assessment of a functional candidate gene for acute lung injury in mice: Thyroid hormone receptor-alpha.. Am J. Respir. Cell Mol Biol. (Submitted).
M. Sartor, M. Medvedovic, and B. Aronow. "Microarray data normalization: the art and science of overcoming technical variance to maximize the detection of biologic variance."  A Beginner's Guide to Microarrays. Ch. 5:151-178, ed. Eric Blalock, Kluwer Academic Publishers, 2003.
Medvedovic, M., Yeung, K.Y., Bumgarner, R.E. Bayesian mixture model based clustering of replicated microarray data. Bioinformatics, Feb 2004, epub.
A. Puga, M. Sartor, M. Huang, J.K. Kerzee, Y. Wei, C. Tomlinson, C.S. Baxter and M. Medvedovic. Gene expression profiles of mouse aorta and cultured vascular smooth muscle cells are widely different, yet show common responses to dioxin exposure.  (Submitted) 2004.
Y. Wei, K. Tepperman, M. Huang, M. Sartor and A. Puga. Chromium inhibits transcription from PAH-inducible promoters by blocking the release of HDAC and preventing the binding of p300 to chromatin. J. of Biol Chem.  2004; 279(6):4110-9. 
Karyala, S., J. Guo, M. Sartor, M. Medvedovic, S. Kann, A. Puga, P. Ryan, and C.R. Tomlinson. (2004). Different global gene expression profiles in benzo[a]pyrene- and dioxin-treated vascular smooth muscle cells of AHR-knockout and wild-type mice. Cardiovasc. Toxicol. 4(1):47-74, 2004. 
Junhai Guo, Maureen Sartor, Saikumar Karyala, Mario Medvedovic, Simone Kann, Alvaro Puga, Patrick Ryan, and Craig R. Tomlinson. Expression of genes in the TGF-β signaling pathway is significantly deregulated in smooth muscle cells from aorta of aryl hydrocarbon receptor knockout mice.  Toxicology and Applied Pharmacology. 2004; 194(1):79-89. 
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Puga A, Maier A, Medvedovic M.  The transcriptional signature of dioxin in human hepatoma HepG2 cells.  Biochem Pharmacol. 2000 Oct 15;60(8):1129-42. 

Yeung KY, Medvedovic M, Bumgarner R.  Clustering gene-expression data with repeated measurements.  Genome Biology. 2003 April; 4(5): R34. 
