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Workshop 10 Outline 
Day 1:  

 Introduction to the 3D genome 
 Overview of Hi-C experiments: wet lab and computational 
 consideration 
 Quick review of linux, Hoffman2 and high-throughput 
 sequencing glossary.  
 Aligning Hi-C library using HiC-Pro 

Day 2:  
 Aligning Hi-C library using HiC-Pro, continued. 
 Visualization of data using HiC-Plotter 

 
  Day 3:  
 Identification of significant chromatin interactions using 
 GOTHiC. 
 Calculate directionality index using HiTC.  
 Overview of other useful Hi-C tools: hicup, HOMER 



Day 2 



Alignment Using HiC-Pro: HiC-Pro 
Output 

##output directory is created 

##enter the output directory to see subdirectories 



Alignment Using HiC-Pro: HiC-Pro 
Output 

##alignment file is contained within bowtie_results/  

##enter directory 
##what files are created? 



Alignment Using HiC-Pro: HiC-Pro 
Output 

## change directory to see hic_results 

## data/ contains information on read pairs 



Alignment Using HiC-Pro: HiC-Pro 
Output 

## valid pairs data in tab-delimited text format 
## read name / chr_reads1 / pos_reads1 / strand_reads1 / 
chr_reads2 / pos_reads2 / strand_reads2 / fragment_size [/ 
allele_specific_tag] 
 



Alignment Using HiC-Pro: HiC-Pro 
Output 

## alignment summary statistics are contained within pic/ 

## What does a succesful HiC experiment look like? 



HiC-Pro Output: Mapping Statistics 



HiC-Pro Output: Raw Pairing Statistics 



HiC-Pro Output: Read Pairing Statistics 



HiC-Pro Output: Size Distribution 



HiC-Pro Output: Contact Ranges 



HiC-Pro Output: Contact Matrix 

## in hic_results/matrix/rawdata/ 
##normalized and raw contact matrices 

## bin size as indicated in config-hicpro 



HiC-Pro Output: Contact Matrix 

## output in triplet sparse format 



Visualization of Contact Matrix 



Visualization of Contact Matrix: Plot an 
Interaction Matrix of Chr8 

##change directory to matrix/ 
  cd matrix/ 

 
##run the following command to plot raw matrix: 
 python /u/home/galaxy/collaboratory/apps/HiCPlotter/

HiCPlotter.py -f rawdata_500000.matrix -bed 
rawdata_500000_abs.bed -n raw -chr chr8 -o raw_chr8 -tri 1 
-r 500000 -hmc 5 -mm 10 -ptr 1 

##output file is in .png format 
##download to your desktop and open 

 scp –r flay@hoffman2.idre.ucla.edu:/u/scratch/f/flay/
workshop10/matrix/*png* . 



Visualization of Contact Matrix: Plot an 
Interaction Matrix of Chr8 



Visualization of Contact Matrix: Plot 
Multiple Matrices 

python /u/home/galaxy/collaboratory/apps/HiCPlotter/
HiCPlotter.py -f rawdata_500000.matrix 
rawdata_500000_iced.matrix -bed 
rawdata_500000_abs.bed -n raw iced -chr chr8 -o 
raw_iced_chr8 -tri 1 -r 500000 -hmc 5 -mm 10 -ptr 1 -pcd 1 
-pcdf hESC_domains_hg19.bed hESC_domains_hg19.bed 

##plot raw and normalized matrices side by side and show 
TAD domain panel: 
 



Visualization of Contact Matrix: Plot 
Multiple Matrices 


