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THE HUMAN GENOME IS LONG!

3 BILLION Letters |
2 METERS

..CGTTTACGAAAATCGCAAAACTTTCGATACCCATAGGCTACTGATCATACGACCGTTTACGAAAATCGAAACCTTTCCGATCTAGGCTAC...

GO

6 um




MICROSCOPY &
FLUORESCENT IN
SITU HYBRIDIZATION

FISH




CONTACT MAPPING

The Facebook Analogy
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Hi-C

o experiomand) The Development Process

PROT OCOL
(aigorithm describing




Hi-C PROTOCOL
(ALGORITHM DESCRIBING AN EXPERIMENT)

Cell

Erez Lieberman-Aiden, Nynke van Berkum
et al. Science 2009



Hi-C PROTOCOL
(RECIPE FORAN EXPERIMENT)
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Sequence
Using Paired-
Ends

w/ Nynke van Berkum, Louise Williams, Andi Gnirke, Chad Nusbaum, Job Dekker, Eric Lander



Genome

Hi-C
GENERATES GENOME- R
WIDE CONTACT MAPS Chromosome



Hi-C
GENERATES GENOME-
WIDE CONTACT MAPS




Hi-C

GENERATES GENOME-

WIDE CONTACT MAPS




Hi-C
GENERATES GENOME-
WIDE CONTACT MAPS

reads/Mb?



Hi-C
GENERATES GENOME-
WIDE CONTACT MAPS

reads/Mb?



Hi-C
GENERATES GENOME-
WIDE CONTACT MAPS

reads/Mb?



STRONG CORRELATION

BETVWEEN Hi-CANDGD BISPLo0Co0000000C

Hi-C
GENERATES GENOME- ;
WIDE CONTACT MAPS A&

reads/Mb?



3D SEQUENCING [ 3D MODELS

Miriam Huntley, Ashok Cutkosky, Adam Gardner, Jon Huntoon



3D SEQUENCING [ 1D ASSEMBLY

Genome assembly — Merging sequenced DNA fragments to form a
complete genome

Fragment 1 |
Fragment 2

Assembly

Olga Dudchenko, Maxim Massenkoff, Neva Durand, David Jaffe, Neil Weisenfeld



3D SEQUENCING [ 1D ASSEMBLY

Genome assembly — Merging sequenced DNA fragments to form a
complete genome
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3D DATA GIVES GREAT ASSEMBLIES

I
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Reading!
Writing
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