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KITP Program Proposal 
Population Genetics and Genomics 

Organizers: L. Kruglyak (Princeton); L. Quintana-
Murci, M. Vergassola (CNRS, Inst. Pasteur). 

 
The program anticipates rapid development of the subject of 
Evolutionary and Population Genetics driven by Single 
Nucleotide Polymorphisms (SNP) mapping efforts and the 
opportunities opened by the advent of high-throughput 
techniques of genotyping, re-sequencing and phenotyping. 
Haplotype reconstruction, recombination hot-spot mapping, 
ancestry inference, and selective and demographic inference, 
all present computational and statistical challenges that 
could potentially benefit from the injection of methods from 
other fields and foster the development of novel ideas and 
approaches. Fruitful interactions will be facilitated by the 
peculiar status of the field in biology, traditionally 
featuring a stronger role of theory and models. Neutral 
dynamics provides for a general classical framework, of 
importance both for its rich statistical dynamics and for a 
benchmark to efficiently identify genomic loci affected by 
other mechanisms such as natural selection, demography and 
migrations. Experimental data currently produced require a 
detailed discrimination among these evolutionary scenarios 
and typically call for multiple-loci genomic methods and 
analysis of quantitative traits. Precious information is 
also extracted from comparative analyses and it is easily 
foreseen that their importance will further grow as the cost 
of sequencing methods steadily reduces. Infectious diseases 
exert strong selection pressures; genetic variants 
influencing human susceptibility to disease thus have an 
intimate relationship to selection that can be exploited for 
the identification of candidate disease loci. Data for human 
populations naturally couple the field to public-health 
issues. Association studies have already provided important 
clues on genomic loci involved in diseases and analysis of 
the diversity and differential response to drugs will be 
fundamental in developing individual-specific drug 
treatments.  
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The scope of the program is to gather world experts in these 
different disciplines to present their state of the art and 
to foster interactions among them. A 2.5-3 month format 
seems the most appropriate to the scope of the project and 
the proposed time-slot is September-November 2008.  
 

Key-words: 

• Statistical mechanics and algorithms for population 
genomics  

• What to do with Single Nucleotide Polymorphism and re-
sequencing data?  

• Databases (HapMap, Perlegen, etc.) inference and 
recombination hotspots 

• Structural polymorphisms  
• Signatures of natural selection on genomic scale. 
• Comparative Genomics 
• Demographic inference: Origins and migrations of 

populations 
• The role of human genetic diversity in drug response 

and human diseases 
 

List of possible participants: 
J. Akey (U. Washington); D. Altshuler (Whitehead Inst); C. 
Aquardo (Cornell); G. Atwal (IAS); M. Bamshad (U. 
Washington); C. Bustamante (Cornell); A. Clark (Cornell); M. 
Daley (Harvard); P. Deloukas (Sanger); M. Dermitzakis 
(Sanger); B. Derrida (ENS); A. Di Rienzo (Chicago); P. 
Donnelly (Oxford); B. Dujon (Paris VII); E. Eichler (U. 
Washington); L. Excoffier (Bern); D. Fisher (Harvard); S. 
Franz (ICTP); G. Gibson (North Carolina); Y. Gilad 
(Chicago); D. Goldstein (Durham); M. Hammer (Tucson); D. 
Hartl (Harvard); T. Hudson (Montreal); M. Hurles (Sanger); 
T. Hwa (UCSD); M. Kellis (MIT); M. Krasnitz (IAS); M. 
Kreitman (Chicago); M. Laessig (Koln); C. Langley (Davis); 
H. Li (UCSF); T. Long (Irvine); T. Mackay (NC); O. Martin 
(Orsay); G. McVean (Oxford); M. Mezard (Orsay); L. Mirny 
(MIT); R. Monasson (ENS); A. Montanari (Stanford); D. 
Neafsey (Broad Inst); R. Nielsen (Copenhagen); E. van 
Nimwegen (Basel); S. Nuzhdin (Davis); S. Pääbo (MPI, 
Leipzig); L. Peliti (Napoli); D. Petroff (Stanford); M. 
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Przeworski (Chicago); J. Pritchard (Chicago); N. Rajewsky 
(Berlin); D. Reich (Harvard); H. Robbins (Hutchinson); P. 
Sabeti (Broad Inst); K. Sander (MSKCC); M. Segal (NYU); A. 
Sengupta (Rutgers); E. Siggia (Rockefeller); M. Stephens 
(Chicago); M. Stoneking (MPI, Leipzig); M. Thattai 
(Bangalore); S. Tishkoff (Maryland); S. Tavare (USC); J. 
Townsend (Yale); C. Tyler-Smith (Sanger); S. Wooding 
(Texas); R. Zecchina (Torino).  

  


