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aComparative methods have long been a mainstay of biology, parti
ularly evolutionary biology; they arealso at the 
ore of medi
al resear
h based on animal models of human physiology. They �nd their most
hallenging and most �tting appli
ation, however, in the study of whole genomes, as they are the main toolsthrough whi
h we 
an study the billions of base-pairs forming the sequen
e of animal and other genomes.Comparing whole genomes, whi
h is ne
essarily done through 
omputational methods due to the size of thegenomes, has given rise to the resear
h area known as 
omparative genomi
s.Comparative genomi
s is the tool of 
hoi
e for identifying genes in both well studied and newly sequen
edgenomes; for studying the a
quisition of virulen
e or drug resistan
e in pathogens; for tra
king down gene
omplexes responsible for inheritable diseases or sus
eptibilities; and for engineering desirable new traits in
rops; and for studying many forms of 
an
ers. More generally, 
omparative genomi
s is the tool of 
hoi
eto elu
idate how the geneti
 blueprint translates into spe
i�
 fun
tions and how that blueprint evolves inpopulations and into various spe
ies.Comparative genomi
s uses not just whole-genome sequen
es, but also dense single-nu
leotide polymor-phism (SNP) maps, geneti
 maps, and sequen
es of individual genes, but it is 
hara
terized by its emphasison a whole-genome approa
h. Its 
omputational methods in
lude 
ombinatorial optimization, ma
hine learn-ing, and data mining, while mu
h work has also been devoted to visualization of its �ndings|witness, forexample, the many spe
ta
ular full-
olor �gures illustrating the 
orresponden
es between the human andmouse genomes.The fo
us of our session is on 
omputational models and algorithms; this session at PSB'10 follows aprevious session on the same theme at PSB'09, whi
h also featured �ve papers. The �ve papers in
luded inour session all exemplify the genome-wide approa
h of the area.Two of the papers fo
us on an
estral re
onstru
tion, a topi
 that has re
ently attra
ted mu
h interest,but where assessing the validity of results is obviously very diÆ
ult. Hi
key and Blan
hette, in "A pra
ti
alalgorithm for estimation of the maximum likelihood an
estral re
onstru
tion expe
ted error," provide the �rst
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 approa
h to su
h an assessment, using a dire
t analog of the phylogeneti
 bootstrapping pro
ess.Gavranovi
 and Tannier, in "Guided genome halving: provably optimal solutions provide good insights intothe predupli
ation an
estral genome of S. 
erevisiae," dis
uss a spe
ialized appli
ation of an
estral inferen
ein whi
h, given a 
ontemporary genome whose lineage is known to have seen a whole-genome dupli
ation,and a 
losely related genome whose lineage diverged before that dupli
ation and serves as a guide, thepredupli
ation an
estor is inferred.Two other papers are 
on
erned with metagenomi
s, where samples are taken of an entire biota (seawater,soil, animal gut, et
.), the samples sequen
ed, and the resulting sequen
es (mostly unassembled) pla
ed withina phylogeny of related organisms|a pro
ess that has already enabled us to dis
over very large numbers ofnew spe
ies. Clemente, Jansson, and Valiente, in "A

urate taxonomi
 assignment of short pyrosequen
ingreads," puth forth the proposition that the 
ommon strategy of assigning metagenomi
 sequen
es to the rootof an entire 
lade 
an be advantageously repla
ed by a strategy of assigning these sequen
es to internal nodesthat optimize some ROC 
hara
teristi
s. and demonstrate of the use of their strategy on marine and gutdata. Essinger and Rosen, in "Ben
hmarking BLAST a

ura
y of genus/phylum 
lassi�
ation of metagenomi
reads," also address the question of proper assignment of metagenomi
 reads to a phylogeny, but examinethe even more 
ommon strategy of identifying subsequen
es with high similarity by using BLAST on anentire database.Finally, the �fth paper show
ases a fas
inating appli
ation of 
omparative genomi
s to what might at�rst be viewed as a problem in population geneti
s: how to optimize the 
hoi
e of a founder population torepopulate a spe
ies through 
aptive breeding. Miller, Wright, Zhang, S
huster, and Hayes, in "Optimizationmethods for sele
ting founder populations for the 
aptive breeding of endangered spe
ies," present formula-tions and algorithms for sele
ting a founder population from an existing wild population. Su
h problems dealwith very small populations and target spe
i�
 
olle
tions of alleles, many of whi
h will be represented inonly a few individuals|thus genomi
 methods, whi
h deal with individual genomes, are better suited thanstandard population geneti
s methods, whi
h tend to deal with distributions over sizeable populations.We are very pleased to feature su
h work at this PSB'10 session and want to take this opportunity tothank attendees, presenters, all submitting authors, and the referees who together made it possible.
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