GCTCTTTGAAGCGGCCGGTGTGGTGCACCACGCGGCTCTGCAGTCCCTGCAGCAAAGCCCAAGCCTC
GTCCACGCCCCCCAGCAACTGGGCCTTGGTGTCTTCCCCCACCACGCGCAACTGCTCCTGCAGCTCCT
GCACGCGCAGGGCCACCTGCTCCATCAGATCCATCGTGTAGGGCTTCAGTTGCTGCCGCAAGCCCTCC
AAATTCCAGCCCACCAGCTCGTGCGCCTCTGCCATGTAGGGCTGGAGGCGAGCCTTCACCTCCTCCAA
CTCCTCCTGCAGCTGCCGCCGCATGCCCACCGGGTCCTGTGGGAGCCGAGGAGCCTCGCTCCCACTC
AGAGGCCTCAGCTTTTCCAGGAACTTGTTCATATTGTTGAGGTCTTGCTCAAGGCTGTCTTTCAGGGTCC
TGGAGAAGGGGACAGATATCCAGGCCGTCAGACTGCTAGCCTCCATCATCTCCTTTGTCCCCAAGTCAT
CGCGCACTGATCCTCTGGGGGAACCAAGGACGCAGGGCGTTGGCCCCAGGGTCGAGGGCTCTTGTCC
TAGCCCTGGCCAGTAACAACTCACGCACGAAGCACAAACACATTGCCCATACAAATCCAGACCTACAACA
CTCTCCAAAGAAACATAGATGCGCCACATCATCCTTTGATTCTGGGGACTGCAGCGGGCGTCCTCCCGA
TTGATCCCAGGTCCCGCGCCTCAGTGAGCAAGGGGGCAACAGCTACGGAGTTGTCAAGGCGGGGGCT
GCAGGCAGAGGGCGCTAAAGAGCCCAGGATGGCCGGGATCTGCAGACAGAGCTAGCACCGCTCCTTTC
CTCTGTCCCAGCAGCGGCCACAGAGGTTGAGGCAGCAGAGGCAGGTCATCATGGCATGGCCCAGCTGT
CTCCTCCCTTCGCCTACACCCCTTCCCCTGGGCACTCACGCGGGCTCGCGAGCCATCTTCTGCTGATG
GATCTGCTCCACCCTGCCTTTGTCCCCGCTGGTCTGGCTGAAGTAGTCCCAGAAGCCTTTCCGTGCCTG
GGTGGCCCAAAACGCTGTGGAGAGGGACTAGGTAATCAGGGCCTGGGCTCTCCTCCCCCAGGGTGGA
CAGGGCCCTCTGGCCAGCCTCCACCCACACCCCCACGTTGAAGTCAGGGTCGGAGACCCACCTGAAA

GAAGAGCCAGAGCCCAG oo oim e GCC CoT o oT T o T ACAGGTGGA
GGGAGGCCTGGTTAGGG - - ( . GGGGGCCT
CTGCAGGGGCAACTGCCH nghtnlng - the fl rSt Component TGTTGGGGC
TCAAGAGGACTGACCTACG - 5SAGGGCGTG
crerrecmacetenarea OF the Arvados Project to be SAGACCCCA
GGAACAGTTCTCTAGGCC - f CATTTCATGG
TGGAAAAACTGAGCCATA ( re )er tte n N G O CGTCTTAGG
GGCCACCCCAGGCTCTCULULU IGALGGULUALLU TGUAATGULLL TUULL T TAGGOAL TG TGAULULULCCATCCCTC
TGCCCCAGCTGCTCACCTGCTCACGTCTGGGCACAGAGAGCAT "o oT ATACTCCAGGGCCC
TGAGCCTCTGGCACCAATTGCTCTGAGTAAATACCACGTGGAA Alexander Wait Zaranek TGC
CTCCCAGCACTCACCTCCTGCCCTTTCCCTGGCACCCAGAGGH GGC

TGCCCCAGTAGAGAAGTGCTTCCCAGGAGCTTTACGGGGGATGGGGCTGAACTCCICACCCAGITTCTC



GCTCTTTGAAGCGGCCGGTGTGGTGCACCACGCGGCTCTGCAGTCCCTGCAGCAAAGCCCAAGCCTC
GTCCACGCCCCCCAGCAACTGGGCCTTGGTGTCTTCCCCCACCACGCGCAACTGCTCCTGCAGCTCCT
GCACGCGCAGGGCCACCTGCTCCATCAGATCCATCGTGTAGGGCTTCAGTTGCTGCCGCAAGCCCTCC
AAATTCCAGCCCACCAGCTCGTGCGCCTCTGCCATGTAGGGCTGGAGGCGAGCCTTCACCTCCTCCAA
CTCCTCCTGCAGCTGCCGCCGCATGCCCACCGGGTCCTGTGGGAGCCGAGGAGCCTCGCTCCCACTC
AGAGGCCTCAGCTTTTCCAGGAACTTGTTCATATTGTTGAGGTCTTGCTCAAGGCTGTCTTTCAGGGTCC
TGGAGAAGGGGACAGATATCCAGGCCGTCAGACTGCTAGCCTCCATCATCTCCTTTGTCCCCAAGTCAT

TCfGCCGCCCAr% https://my.personalgenomes.org/profile/hu34D5B9 éi%&%;@‘,i}%i

CTCTCC £ NI\ VANVUMN\IN\NUN1T T VuUuJuUUN\UNTVUNITuUV T T TN T O TVOUOUUNu ] \JUI_\\JU\J\J\J\:GTCCTCCCGA

TTGATCCCAGGTCCCGCGCCTCAGTGAGCAAGGGGGCAACAGCTACGGAGTTGTCAAGGCGGGGGCT
GCAGGCAGAGGGCGCTAAAGAGCCCAGGATGGCCGGGATCTGCAGACAGAGCTAGCACCGCTCCTTTC
CTCTGTCCCAGCAGCGGCCACAGAGGTTGAGGCAGCAGAGGCAGGTCATCATGGCATGGCCCAGCTGT
CTCCTCCCTTCGCCTACACCCCTTCCCCTGGGCACTCACGCGGGCTCGCGAGCCATCTTCTGCTGATG
GATCTGCTCCACCCTGCCTTTGTCCCCGCTGGTCTGGCTGAAGTAGTCCCAGAAGCCTTTCCGTGCCTG
GGTGGCCCAAAACGCTGTGGAGAGGGACTAGGTAATCAGGGCCTGGGCTCTCCTCCCCCAGGGTGGA
CAGGGCCCTCTGGCCAGCCTCCACCCACACCC! GGGTCGGAGACCCACCTGAAA
GAAGAGCCAGAGCCCAGGTGAGCACGGCAGCC, AVados.org TGeTCTGAGAAGACAGGTGGA
GGGAGGCCTGGTTAGGGGAAGAAGGAGACGAAGGGALAT GGLGLAGGGGACTTGCCCAGGGGGCCT
CTGCAGGGGCAACTGCCCGAAATCCTGTTACCCCTTCCTTGGGCTGGGGAGCACAGAGCTGTTGGGGC
TCAAGAGGACTGACCTAGGTGAGTCAAGGAGGCTAGGGTGTCTTCCTCAGACATGGGAAGAGGGCGTG
CTCTTGCTACCTCAGTCACATAGCAGGGAGCGTGGTGCTCTAACCCCTTCGCAAAGGTCCCAGACCCCA
GGAACAGTTCTCTAGGCCACTTCTACCACCTCTCCCCTGCCCACCTGTCTCCCTCCCTCCCATTTCATGG
TGGAAAAACTGAGCCATAATGAGGGCGAAGAGGCAACTCTGCCAAAATGTTCCAAGAGGACGTCTTAGG
GGCCACCCCAGGCTCTCCCCTGAGGCCACCTGCAATGCCCTCCCTTAGGACTGTGACCCCCATCCCTC
TGCCCCAGCTGCTCACCTGCTCACGTCTGGGCACAGAGAGCAGACATTCTGCTTTATACTCCAGGGCCC
TGAGCCTCTGGCACCAATTGCTCTGAGTAAATACCACGTGGAAGTTCAAAAGAAGTTGACCTCAGCTGC
CTCCCAGCACTCACCTCCTGCCCTTTCCCTGGCACCCAGAGGGTTAATGAGTGCCCTGGTATCAGGGGC
TGCCCCAGTAGAGAAGTGCTTCCCAGGAGCTTTACGGGGGATGGGGCTGAACTCCTCACCCAGTTTCTC
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Disclosure

Founder of Clinical Future, Inc.
(focused on enabling the clinical utilization
of whole genome sequencing and other
biomedical “big-data”)
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How do we organize
computational resources to
serve the combined needs of
scientists, physicians and the

general public?
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Data sharing within organizations and
between organizations

Government-regulated privacy,
security and compliance

Deep reproducibility, provenance, and
validation of data and computation

Specific metadata and core data
structures unique to biomedical
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ARVADOS

an open source platform for
managing and analyzing
biomedical big data.
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By building on Arvados as a
foundation, clinicians and
researchers can focus
where they are most needed
— on the development of
new diagnostics and cures!



Harvard PGP Participants and Staff at the 2012 GET
(Genomes—Environments—Traits) Conference

http://Igetconference.org


http://getconference.org/




GCTCTTTGAAGCGGCCGGTGTGGTGCACCACGCGGCTCTGCAGTCCCTGCAGCAAAGCCCAAGCCTC
GTCCACGCCCCCCAGCAACTGGGCCTTGGTGTCTTCCCCCACCACGCGCAACTGCTCCTGCAGCTCCT
GCACGCGCAGGGCCACCTGCTCCATCAGATCCATCGTGTAGGGCTTCAGTTGCTGCCGCAAGCCCTCC
AAAT GCTGGAGGCGAGCCTTCACCTCCTCCAA
CTCC GGGAGCCGAGGAGCCTCGCTCCCACTC
AGA TCTTGCTCAAGGCTGTCTTTCAGGGTCC
TGG CTCCATCATCTCCTTTGTCCCCAAGTCATC
GCGCACTGATCCTCTGGGGGAACCAAGGACGCAGGGCGTTGGCCCCAGGGTCGAGGGCTCTTGTCCT
AGCCCTGGCCAGTAACAACTCACGCACGAAGCACAAACACATTGCCCATACAAATCCAGACCTACAACAC
TCTCCAAAGAAACATAGATGCGCCAC GGGCGTCCTCCCGATT
GATCCCAGGTCCCGCGCCTCAGTGA CAAGGCGGGGGCTGC
AGGCAGAGGGCGCTAAAGAGCCCAG GCACCGCTCCTTTCCT
CTGTCCCAGCAGCGGCCACAGAGGT GCATGGCCCAGCTGTCT
CCTCCCTTCGCCTACACCCCTTCCCCTGGGCACTCACGCGGGCTCGCGAGCCATCTTCTGCTGATGGAT
CTGCTCCACCCTGCCTTTGTCCCCGCTGGTCTGGCTGAAGTAGTCCCAGAAGCCTTTCCGTGCCTGGGT
GGCCCAAAACGCTGTGGAGAGGGACCCTGGGCTCTCCTCCCCCAGGGTGGACAGGGCCCTCTGGCCA
GCCTCCE :
GGTGAG
GGAAGA
CCGAAA a AY QYA a Aya a a
AGGTGAGTCAAGGAGGCTAGGGTGTCTTCCTCAGACATGGGAAGAGGGCGTGCTCTTGCTACCTCAGT
CACATAGCAGGGAGCGTGGTGCTCTAACCCCTTCGCAAAGGTCCCAGACCCCAGGAACAGTTCTCTAGG
S GAAAAACTGAGCCA
TAATGAGGGCGAACQ 5CCACCCCAGGCTCT
CCCCTGAGGCCAC CCCAGCTGCTCACC
TGCTCACGTCTGGGTACAGH : AGCCTCTGGCACCAA
TTGCTCTGAGTAAATACCACGTGGAAGTTCAAAAGAAGTTGACCTCAGCTGCCTCCCAGCACTCACCTCC
TGCCCTTTCCCTGGCACCCAGAGGGTTAATGAGTGCCCTGGTATCAGGGGCTGCCCCAGTAGAGAAGT
GCTTCCCAGGAGCTTTACGGGGGATGGGGCTGAACTCCTCACCCAGTTTCTCCCAAACCCCATGACCTT
TAACCTTCCCACTGACCTGCTGGCTGGCCCACCAACAGAGAAGAACCTGTTTGTCTGCCAAGGGC
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