  Types of environmental genomics

Steps:

1.  Enrich (filter, RNA vs DNA, amplify versus not, etc.)

2.  Sequence (454, Sanger, etc.)

Combination of these two results in targeted versus random process, yes?
	Method
	Summary
	References
	Notes

	Large insert environmental libraries
	Can apply random or targeted sequencing
	Martin-Cuadrado et al. 2008 (TARGETED:  constructed fosmid libraries, targeted PCR screening of archaeal 16S rRNA, complete sequencing of 16s)
DeLong et al. 2006 [RANDOM: constructed fosmid clone libraries (large-insert DNA clones), random/shotgun sequencing of these; TARGETED:  in addition, amplified and sequenced rRNA from complete fosmid library pools at each depth]

	Also called large-insert bacterial artificial chromosome (BAC) and fosmid libraries (see description DeLong 2005 Figure 1)

	Whole-genome shotgun libraries
	Random sequencing of small (~3 kbp) DNA insert libraries.  
	Angly et al. 2006 (TARGETED: Enrichment = viral particles, isolated/amplified with Genomiphi’); 454 sequencing; Note that Williamson et al. 2008 refers to Angly et al. as “targeted investigation”
Culley et al. 2006; enrichment for rRNA
	See DeLong 2005 Figure 1 for description.



	Whole genome amplification and pyrosequencing. 
	
	 Biddle et al. 2008?
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From Riesenfeld et al. 2004.

Methods of Binning (part 1)
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Methods of Binning (part 2)

Binning methods fall into two main categories:  sequence composition-based and sequence similarity-based
	Method
	Tools
	References
	Comments

	Genome Assembly
	JAZZ, Celera Assembler, Phrap

“Extreme assembly” (Rusch et al.)?
	
	Why is this a binning method?  Where does sequence composition-based methods like PhyloPythia go?  What about SOM and GSOM (Chan et al. 2008)?  Is this a sequence composition-based method?

	Reference Genome Alignment (sequence similarity based?)
	BLAST?

FastGroup II (dereplicating)?
Common multiple sequence alignment (MSA) graphical interfaces include ClustalX, MEGA, MUSCLE, NAST (?), STAP, Sean Eddy’s infernal


Fragment Recruitment (Rusch et al.)?
	
	Need to categorize MSA separate from reference genome alignment?


	Phylogenetic analysis (don’t fully understand this category)
	ARB, DOTUR/MG-DOTUR, SONS (?)
	
	SILVA is linked to ARB, but is a database only (?)


Methods of Creating Phylogenies

	Method
	Tools
	References
	Notes

	Maximum Likelihood and Neighbor-Joining algorithms
	Phylip, ClustalX’s Draw Neighborhood Joining (NJ) Tree pregoram
	Felsenstien, 2004
	Before run Phylip need to align sequences with something like ClustalW

	Common phylogeny programs
	ARB (rRNA), MUSCLE, RAxML, TREEFINDER, TREEVIEW


	
	

	Permutation Tail Probability Test (PTP)
	
	Martin 2002
	Uses phylogenetic parsimony to determine whether a given characteristic correlates with phylogeny

	Neighborhood joining trees
	PAUP
	
	ModelTest is used on conjunction to estimate the best substitution model and parameters (see Jones and Martin 2006 for description).

	Phylogenetic Bayesian Analysis
	MrBayes
	
	

	Estimating phylogenetic uncertainty
	Nonparametric bootstrapping and Bayesian Phylogenetic Methods
	Jones and Martin 2006
	Where does SINMAP fit in?

	Phylogenetic Classification
	Phylopithia, alignment independent method
	
	

	Phylogenetic mapping
	
	Monier et al. 2008
	Use MSA to generate maximum liklihood tree, not sure what is different after this


Quantifying Within Sample Taxonomic /Genomic Diversity

	Method
	Tools
	References
	Notes

	Environmental Gene Tags 
	
	Tringe et al. 2005, Tringe & Rubin 2005, discussed in DeLong 2005 Nature.
	By taking a ‘gene-centric’ approach, as opposed to an assembly driven ‘genome-centric’ approach, it was possible to compare the patterns of occurrence of specific gene categories

	Contig Spectrum 
	PHACCS


	Angly et al. 2006, Desnues et al. 2008
	PHACCS apparently quantifies genotype richness, diversity, and evenness.  



	Non-parametric [Chao estimators] & Rarefaction

	DOTUR/MG-DOTUR, SONS (Grice et al. 2008)
	Assessed by Schloss & Handelsman 2004, 2006, 2008 & Hughes et al. 2001, Hughes and Hellman 2005 
	

	Parametric estimators


	
	Sloan et al. 2006, Gans et al. 2005, Dunbar 2002, Curtis 2002, Hong 2006, Quince et al. 2008
	

	Community assembly theory
	
	Sloan et al. 2006, Woodcock et al. 2006, others in that group, see Rampals paper.
	

	Reassociation kinetics
	
	Gans et al. 2005
	

	Incidence-based
	
	Shen & He 2008
	


Quantifying Between-Sample Taxonomic/Genomic Diversity

	Method
	Tools
	References
	Notes

	- Correlation between the geographic distance between two samples and the genetic divergence between viral assemblages 


	Isolation by Distance Web Service (IBDWS)
	Angly et al. 2006
	Not sure this fits here.

	Cross-contig spectrum


	Similarity assessed by amount overlap between assemblages when grabbing a large number of fragments from each region.  The fact that fragments from one region overlap with another region indicates overlap between metagenomes of the two regions, and the extent of this overlap quantifies similarity.  The contig spectrum obtained from the mixed sample yields the cross-contig spectrum.
	Angly et al. 2006
	Not sure this fits here.

	Network-based analyses
	Stochastic spring-embedded algorithm, implemented in Cytoscape 2.5.2
	Ley et al. 2008
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Quantifying Within -Sample Phylogenetic Diversity
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	Method
	Tools
	References
	Notes

	See also Bryant thesis
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Quantifying Between-Sample Phylogenetic Diversity
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	Method
	Tools
	References
	Notes

	See also Bryant thesis
	
	
	

	Jaccard/Sorensen
	SONS (shared OTUs and similarity)
	Schloss & Handelsman 2006
	“All of these methods are phylogenetic in that they measure differences between sequences” (according to Schloss 2008, not sure I agree)

	
	LibraryCompare
	Cole et al. 2007
	Compares two communities by using a reference database

	Library-to-library similarity
	
	Rusch et al.
	Not quite sure where this fits

	Analysis Molecular Variance
	AMOVA/HOMOVA
	Reviewed in Schloss 2008
	


Schloss 2008
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Estimating Population Genetic Parameters 

	Method
	Tools
	References
	Notes

	See Johnson and Slatkin 2008
	
	
	

	Recombination Rates
	LDhat
	Konstantinidis & DeLong 2008 have a section on LDhat
	

	Recombination detection


	GARD
	Konstantinidis & DeLong 2008 have a section on GARD
	

	
	
	
	


Sampling/study design

Methods for estimating molecular evolutionary parameters (e.g. substitution rates)
