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Genome assembly does not yield chromosomes

Gordon et al. Science 2016

⍯

contigs chromosomes



How do we go from contigs from chromosomes?
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Hi-C captures the 3D structure of Chromosomes 



High quality scaffolding with Proximo

Proximo

falcon contig to contig proximity chromosome scale scaffolds

In collaboration with Kelly Vining 



Flagging scaffolding issues with Hi-C

Kronenberg et al., in review

Clint the chimpanzee Clint scaffolds 



ProxiMeta leverages Hi-C information 
to deconvolve metagenomic samples

Assembly Assembly + Hi-C Genome clusters



ProxiMeta is a MCMC clustering algorithm 
to deconvolve metagenomic assemblies



 
ProxiMeta Results
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cluster.1 o__Bacteroidales 92.43 5.08 98.71 - 44.89 2,759,043 13 372,254

cluster.2 o__Bacteroidales 90.93 1.60 97.82 - 48.54 2,484,407 36 77,631

cluster.3 o__Selenomonadales 90.63 4.14 99.12 - 50.26 2,322,633 56 78,971

cluster.4 o__Bacteroidales 90.23 1.80 99.12 - 43.07 2,759,580 12 292,113

cluster.5 p__Euryarchaeota 89.73 1.60 96.48 - 34.86 1,807,690 19 104,356

cluster.6 o__Bacteroidales 88.65 2.57 98.21 - 54.32 2,818,780 27 130,679

cluster.7 o__Bacteroidales 88.43 1.42 98.20 - 47.45 2,609,711 44 68,252

cluster.8 o__Bacteroidales 86.94 6.91 98.63 - 44.19 2,383,297 37 83,933

cluster.9 o__Bacteroidales 86.32 1.88 98.62 - 46.92 2,269,521 45 66,357

cluster.10 o__Clostridiales 84.18 0.00 98.58 - 48.75 2,282,714 30 98,461

cluster.11 o__Clostridiales 84.12 7.00 98.11 - 39.46 2,963,955 77 103,684

cluster.12 o__Bacteroidales 79.58 4.60 97.51 47.89 2,202,406 77 40,219

cluster.13 o__Selenomonadales 79.10 1.80 98.99 49.97 1,775,270 22 82,231

cluster.14 k__Bacteria 78.65 1.39 99.49 48.24 2,871,324 88 54,317

cluster.15 p__Bacteroidetes 78.45 2.94 98.48 55.91 2,292,766 34 82,207

cluster.16 o__Bacteroidales 76.52 0.09 98.44 46.87 2,273,289 47 58,179

cluster.17 o__Bacteroidales 75.83 3.47 97.39 49.75 2,425,412 75 37,432

cluster.18 Bacteroides sp. Ga6A1 75.75 7.77 8.46 45.93 3,625,022 149 35,003

cluster.19 o__Selenomonadales 71.91 6.81 98.89 50.87 1,605,730 25 78,672

cluster.20 o__Clostridiales 71.12 0.67 98.88 57.67 1,374,665 4 395,541

cluster.21 k__Bacteria 70.88 9.32 98.32 49.61 2,688,248 98 40,717

cluster.22 k__Bacteria 69.78 6.67 98.86 33.43 1,665,241 48 50,302

cluster.23 o__Bacteroidales 68.84 2.01 98.84 54.23 2,415,526 54 55,216

cluster.24 o__Bacteroidales 67.49 1.32 97.07 53.56 2,445,930 29 102,531

cluster.25 o__Bacteroidales 66.88 1.42 97.04 51.33 1,895,804 25 81,306

cluster.26 o__Bacteroidales 66.67 8.46 97.62 54.19 3,473,522 143 34,602

cluster.27 o__Bacteroidales 63.60 3.32 98.13 54.04 2,734,693 114 27,813

cluster.28 p__Euryarchaeota 62.05 1.61 93.71 55.79 1,259,703 10 318,684

cluster.29 o__Clostridiales 60.91 2.01 96.76 58.47 1,948,819 10 203,125

cluster.30 o__Clostridiales 59.93 0.00 98.01 36.23 2,813,423 41 79,819

cluster.31 k__Bacteria 59.77 3.30 97.35 53.08 2,176,533 78 36,452

Many genome clusters from complex communities

Collaboration with USDA, NHGRI, Roslin Inst.



Collaboration with AnimalBiome



Many genome clusters from complex communities
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cluster.1 Parabacteroides merdae CAG 48 99.62 2.51 2.17 - 45.11 4,569,836 263 36,600

cluster.2 Alistipes putredinis CAG 67 99.52 0.48 8.18 - 54.11 2,366,825 31 317,714

cluster.3 Blautia hansenii DSM 20583 98.67 0.53 31.59 - 38.59 2,596,239 142 27,357

cluster.4 Dialister sp. CAG 486 98.26 1.90 46.09 - 51.56 2,280,750 99 34,532

cluster.5 Clostridium sp. CAG 58 98.23 6.41 6.95 - 52.52 3,058,662 620 8,274

cluster.6 o__Clostridiales 97.99 0.22 95.58 - 36.46 1,916,396 52 80,133

cluster.7 o__Clostridiales 97.96 0.79 87.93 - 57.86 2,452,306 103 37,232

cluster.8 c__Epsilonproteobacteria 97.74 0.55 83.53 - 34.98 1,675,320 171 16,649

cluster.9 Collinsella aerofaciens ATCC 25986 97.12 3.90 39.14 - 59.83 2,050,116 388 8,204

cluster.10 Sutterella wadsworthensis 2 1

59BFAA

96.89 0.00 3.63 - 62.18 2,269,249 80 32,017

cluster.11 o__Clostridiales 96.20 0.15 97.94 - 43.13 3,025,267 155 27,958

cluster.12 f__Lachnospiraceae 95.98 0.98 98.34 - 49.93 2,824,131 40 85,169

cluster.13 o__Clostridiales 95.75 3.19 97.93 - 55.30 2,666,004 254 20,027

cluster.14 Bilophila wadsworthia 3 1 6 95.56 2.44 2.65 - 60.14 3,743,067 976 5,098

cluster.15 o__Clostridiales 95.13 1.14 95.05 - 60.60 2,443,093 112 28,306

cluster.16 Prevotella copri CAG 164 93.75 1.35 20.07 - 45.35 3,099,643 57 57,414

cluster.17 Bacteroides coprophilus CAG 333 92.57 5.27 4.73 - 45.26 3,957,338 261 48,641

cluster.18 o__Clostridiales 92.14 0.00 93.23 - 61.57 2,517,779 116 26,203

cluster.19 Clostridium sp. CAG 299 91.77 0.32 13.25 - 49.42 2,673,471 148 22,882

cluster.20 Azospirillum sp. CAG 260 90.32 0.00 0.86 - 46.89 1,683,130 49 60,088

cluster.21 Odoribacter splanchnicus CAG 14 89.25 0.54 0.40 - 43.41 3,849,769 85 76,121

cluster.22 o__Clostridiales 88.59 0.00 94.69 - 45.55 2,274,871 44 78,955

cluster.23 o__Clostridiales 87.12 5.34 92.85 - 60.30 2,960,604 1026 3,755

cluster.24 o__Clostridiales 86.64 3.49 97.71 - 56.34 2,417,822 902 3,148

cluster.25 o__Clostridiales 85.91 0.17 96.33 - 56.61 1,964,974 41 59,365

cluster.26 Clostridium sp. CAG 505 85.79 1.23 7.84 - 46.23 2,145,234 278 11,024

cluster.27 Clostridium hiranonis DSM 13275 84.48 3.85 34.57 - 33.27 1,749,660 746 2,554

cluster.28 Sutterella wadsworthensis 2 1

59BFAA

82.42 7.96 79.89 - 48.13 2,884,928 465 10,131

cluster.29 Ruminococcus gnavus CAG 126 80.12 0.00 76.87 - 43.51 2,136,505 27 83,539

cluster.30 Ruminococcaceae bacterium D16 77.93 3.15 22.94 58.17 2,220,563 742 3,626
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cluster.1 o__Bacteroidales 92.43 5.08 98.71 - 44.89 2,759,043 13 372,254

cluster.2 o__Bacteroidales 90.93 1.60 97.82 - 48.54 2,484,407 36 77,631

cluster.3 o__Selenomonadales 90.63 4.14 99.12 - 50.26 2,322,633 56 78,971

cluster.4 o__Bacteroidales 90.23 1.80 99.12 - 43.07 2,759,580 12 292,113

cluster.5 p__Euryarchaeota 89.73 1.60 96.48 - 34.86 1,807,690 19 104,356

cluster.6 o__Bacteroidales 88.65 2.57 98.21 - 54.32 2,818,780 27 130,679

cluster.7 o__Bacteroidales 88.43 1.42 98.20 - 47.45 2,609,711 44 68,252

cluster.8 o__Bacteroidales 86.94 6.91 98.63 - 44.19 2,383,297 37 83,933

cluster.9 o__Bacteroidales 86.32 1.88 98.62 - 46.92 2,269,521 45 66,357

cluster.10 o__Clostridiales 84.18 0.00 98.58 - 48.75 2,282,714 30 98,461

cluster.11 o__Clostridiales 84.12 7.00 98.11 - 39.46 2,963,955 77 103,684

cluster.12 o__Bacteroidales 79.58 4.60 97.51 47.89 2,202,406 77 40,219

cluster.13 o__Selenomonadales 79.10 1.80 98.99 49.97 1,775,270 22 82,231

cluster.14 k__Bacteria 78.65 1.39 99.49 48.24 2,871,324 88 54,317

cluster.15 p__Bacteroidetes 78.45 2.94 98.48 55.91 2,292,766 34 82,207

cluster.16 o__Bacteroidales 76.52 0.09 98.44 46.87 2,273,289 47 58,179

cluster.17 o__Bacteroidales 75.83 3.47 97.39 49.75 2,425,412 75 37,432

cluster.18 Bacteroides sp. Ga6A1 75.75 7.77 8.46 45.93 3,625,022 149 35,003

cluster.19 o__Selenomonadales 71.91 6.81 98.89 50.87 1,605,730 25 78,672

cluster.20 o__Clostridiales 71.12 0.67 98.88 57.67 1,374,665 4 395,541

cluster.21 k__Bacteria 70.88 9.32 98.32 49.61 2,688,248 98 40,717

cluster.22 k__Bacteria 69.78 6.67 98.86 33.43 1,665,241 48 50,302

cluster.23 o__Bacteroidales 68.84 2.01 98.84 54.23 2,415,526 54 55,216

cluster.24 o__Bacteroidales 67.49 1.32 97.07 53.56 2,445,930 29 102,531

cluster.25 o__Bacteroidales 66.88 1.42 97.04 51.33 1,895,804 25 81,306

cluster.26 o__Bacteroidales 66.67 8.46 97.62 54.19 3,473,522 143 34,602

cluster.27 o__Bacteroidales 63.60 3.32 98.13 54.04 2,734,693 114 27,813

cluster.28 p__Euryarchaeota 62.05 1.61 93.71 55.79 1,259,703 10 318,684

cluster.29 o__Clostridiales 60.91 2.01 96.76 58.47 1,948,819 10 203,125

cluster.30 o__Clostridiales 59.93 0.00 98.01 36.23 2,813,423 41 79,819

cluster.31 k__Bacteria 59.77 3.30 97.35 53.08 2,176,533 78 36,452





Hi-C low stress

• Fast (1 day)                         
• Easy to use                         
• Affordable
• Simple sample requirements
• No HMW DNA

Metagenomics Animals Plants
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