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Some patterns of recurrence might be hard to detect.!



Baca … Garraway Cell 2013!
55 Prostate cancer WGS!

Rickman … Rubin PNAS 2012!
Prostate Hi-C (RWPE1)!



Generate chromatin states in prostate (RWPE1)!
and mutation rates in prostate cancer!

Chromatin states have different mutation rates.!Ken Kron and!
Mathieu Lupien!
(University of Toronto)!



Assemble gene plexi in normal prostate (RWPE1)!

Gene plexi are large and heterogeneous!

Elements	  
opn	   pro	   reg	   enh	   txn	   poi	   rep	   low	  

21	   9	   13	   41	   7	   4	   8	   41	   proximal	  
280	   119	   170	   557	   116	   76	   186	   717	   distal_cis	  
350	   142	   211	   723	   162	   109	   280	   1,011	   distal_trans	  

Bases	  
opn	   pro	   reg	   enh	   txn	   poi	   rep	   low	  

4,000	   4,300	   6,600	   29,300	   11,300	   2,700	   8,200	   136,100	   proximal	  
52,400	   55,300	   87,700	   385,750	   160,400	   47,000	   199,100	   2,622,350	   distal_cis	  
65,900	   67,100	   108,000	   493,200	   210,750	   68,100	   281,400	   3,983,150	   distal_trans	  

21	   399	   625	  



Regional heterogeneity!

Regional mutation rates at the 50kb scale follow a power-law distribution!
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Plexus tile decomposition & mutation tally!

Plexus mutational heterogeneity serves as input to permutation test!

Observed number of tiles in each state and mutation rate bin for ITM2A!



Plexus recurrence test!

Tiles are sampled from the genome !
to match plexus  decomposition matrix!



Plexus recurrence test!

Through permutation we estimate the expected number of !
mutations per patient and chromatin state combination!



Plexus recurrence test!

Mutation tallies for each chromatin state and !
annotation are normalized and tested independently!



Plexus!
visualization!

Intra- and inter-!
locus interactions!

Nicholas!
Sinnott-Armstrong!



ITM2A !
plexus!

Locus !
heterogeneity!
across plexus!



Plexus visualization: scallops!

Mutational heterogeneity across patients!



Cancer plexi in prostate cancer!

Mutational enrichment is chromatin-state-specific!



Cancer plexi in prostate cancer!

Plexi vary in structural complexity!



Cancer plexi in prostate cancer!

Genes converge at the pathway level!
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Plexus mutations in dysregulated genes!



Plexus mutations in dysregulated genes!



Plexus mutations in dysregulated genes!

Dysregulated genes are enriched for plexus mutations at all distances.!



Plexus mutations in dysregulated genes!

Mutations are enriched in enhancers and low regions.!



Out-of-context de-repression!

Disruptive mutations in ‘low’ elements are !
enriched in enhancers and promoters in other tissues!



Out-of-context de-repression!


