
Figure S18. (A) Centrality analysis of the full Th17 TRN. TFs are plotted as a function of out
degree (fraction of target genes regulated by the TF) and betweenness (fraction of shortest paths
(from TFs to genes) containing the TF). (B) NFKB2 targets are enriched in chronic inflammatory
disease genes. In the left panel, each arrow corresponds to a single TF. Arrow source is TF’s
centrality (out degree, betweenness) in the full Th17 TRN (A) and arrow points to the TF’s centrality
in the chronic inflammatory disease subnetwork (where target genes are limited to the 38 shared the
Th17 TRN and GWAS set). NFKB2 (pink arrow) has significant increase in degree centrality
(FDR=10%); other TFs (RORC, STAT3, FOXB1) also increase, but not significantly. The right panel
features the subnetwork connecting NFKB2 to its target genes in the chronic inflammatory diseases.
Node color indicates log2(fold-change) in Th17 48h condition relative to other Th timepoints (red =
increased, blue = decreased), while red / blue indicate positive / negative regulation. Solid edges
have support in the ChIP+KO+ATAC prior, while dotted edges do not. “Chronic inflammatory
diseases” is an abbreviation of the trait “Chronic inflammatory diseases (ankylosing spondylitis,
Crohn's disease, psoriasis, primary sclerosing cholangitis, ulcerative colitis) (pleiotropy)”. (C) ETS1
targets are enriched in the phenotype “neutrophil % of granulocytes” genes. Analysis is
displayed as in (B), with the following exception: gene expression in the ETS1 subnetwork
corresponds to the Th17 1h timepoint, as Ets1 expression is highest at early timepoints (Th0 1h,
Th17 1h and no media control timepoints).
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./ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./ATAC_Th17_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KO75_KOrk_1norm_sp.tsv 

('Reading network', './Networks/KO75_KOrk_1norm_sp.tsv') 

('Loading saved layout', './Networks/KO75_KOrk_1norm_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KC1p5_sp.tsv 

('Reading network', './Networks/KC1p5_sp.tsv') 

('Loading saved layout', './Networks/KC1p5_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 
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  np.expand_dims(sstd, axis=axis)) 

# Visualization of the KO+ChIP Gold Standard from:
# Miraldi et al. (2018) "Leveraging chromatin accessibility for transcriptional regulatory network inference in Th17 Cells"

# TO START: In the menu above, choose "Cell" --> "Run All", and network + heatmap will load
# Change "canvas" to "SVG" (drop-down menu in cell below) to enable drag interactions with nodes & labels
# More info about jp_gene_viz and user interface instructions are available on Github: 
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/dNetwork%20widget%20overview.ipynb
# Info specific to the "Multi-network" view:
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/Combined%20widgets.ipynb

# directory containing gene expression data and network folder
directory = "."

# folder containing networks
netPath = 'Networks'

# name of gene expression file
expressionFile = 'Th0_Th17_48hTh.txt'

# sample condition for initial gene node color
sampleConditionOfInt = 'Th17(48h)' 

# The starting conditions for each of the networks is a list of tuples.  Tuple entries are:
# 0. network file name (column format) (as found in directory)
# 1. column of the expression matrix that you want the nodes to be colored by
# 2. network title, to which we'll add the gene and peak cutoffs
# 3. cut off for edge strength, note TRN edges strengths are quantile for 15 TFs/gene, to see top 10 TFs/gene, 
#    increase cutoff to .33, etc.
networkInits = [

    ('ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv',sampleConditionOfInt,' Final ChIP/ATAC(Th17)+KO+ATAC(Th) TRN',0), #.93),
    ('ATAC_Th17_bias50_maxComb_sp.tsv',sampleConditionOfInt,'Final ATAC-only TRN', 0), #.93),
    ("KO75_KOrk_1norm_sp.tsv",sampleConditionOfInt,'KO G.S. (25 TFs)',0),

    ("KC1p5_sp.tsv",sampleConditionOfInt,'KO-ChIP G.S. (9 TFs)',0)]

tfFocus = 1 # If 1, automatically applies the "TF only" function, so we can focus on TFs
    # If 0, all genes shown

# Uncomment to run without install (in binder, for example)
import sys
if ".." not in sys.path:
    sys.path.append("..")

from jp_gene_viz import dNetwork
dNetwork.load_javascript_support()

from jp_gene_viz import multiple_network
from jp_gene_viz import LExpression
LExpression.load_javascript_support()

networkList = list()  # this list will contain heatmap-linked network objects
for networkInit in networkInits:
    networkFile = networkInit[0]

    curr = LExpression.LinkedExpressionNetwork()   

    print directory + '/' + networkFile
    curr.load_network(directory + '/' + netPath + '/' + networkFile)        
    networkList.append(curr)     

# visualize the networks -- HARD CODED for 4 networks:
M = multiple_network.MultipleNetworks(

    [[networkList[0], networkList[1]],

    [networkList[2], networkList[3]]])

M.svg_width = 500

M.show()  

# Set network preferences
count = 0

for curr in networkList:
    networkInit = networkInits[count]

    # get title information + curr column for shading of figures
    currCol = networkInit[1]

    titleInf = networkInit[2]

    threshhold = networkInit[3]

    # set threshold
    curr.network.threshhold_slider.value = threshhold

    curr.network.apply_click(None)

    curr.network.restore_click(None)

    if tfFocus:
        # focus on TF core    
        curr.network.tf_only_click(None)

        curr.network.layout_click(None)  

    # layout network
    curr.network.connected_only_click()

    curr.network.layout_dropdown.value = 'fruchterman_reingold'

    curr.network.layout_click()

    

    # set title
    curr.network.title_html.value = titleInf

    # add labels
    curr.network.labels_button.value=True  

    curr.network.draw_click(None)

    # Load heatmap
    curr.load_heatmap(directory + '/' + expressionFile)
    # color nodes according to a sample column in the gene expression matrix
    curr.gene_click(None)       

    curr.expression.transform_dropdown.value = 'Z score'

    curr.expression.apply_transform()

    curr.expression.col = currCol    

    curr.condition_click(None)    

    count += 1
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./ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./ATAC_Th17_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KO75_KOrk_1norm_sp.tsv 

('Reading network', './Networks/KO75_KOrk_1norm_sp.tsv') 

('Loading saved layout', './Networks/KO75_KOrk_1norm_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KC1p5_sp.tsv 

('Reading network', './Networks/KC1p5_sp.tsv') 

('Loading saved layout', './Networks/KC1p5_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 
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  np.expand_dims(sstd, axis=axis)) 

# Visualization of the KO+ChIP Gold Standard from:
# Miraldi et al. (2018) "Leveraging chromatin accessibility for transcriptional regulatory network inference in Th17 Cells"

# TO START: In the menu above, choose "Cell" --> "Run All", and network + heatmap will load
# Change "canvas" to "SVG" (drop-down menu in cell below) to enable drag interactions with nodes & labels
# More info about jp_gene_viz and user interface instructions are available on Github: 
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/dNetwork%20widget%20overview.ipynb
# Info specific to the "Multi-network" view:
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/Combined%20widgets.ipynb

# directory containing gene expression data and network folder
directory = "."

# folder containing networks
netPath = 'Networks'

# name of gene expression file
expressionFile = 'Th0_Th17_48hTh.txt'

# sample condition for initial gene node color
sampleConditionOfInt = 'Th17(48h)' 

# The starting conditions for each of the networks is a list of tuples.  Tuple entries are:
# 0. network file name (column format) (as found in directory)
# 1. column of the expression matrix that you want the nodes to be colored by
# 2. network title, to which we'll add the gene and peak cutoffs
# 3. cut off for edge strength, note TRN edges strengths are quantile for 15 TFs/gene, to see top 10 TFs/gene, 
#    increase cutoff to .33, etc.
networkInits = [

    ('ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv',sampleConditionOfInt,' Final ChIP/ATAC(Th17)+KO+ATAC(Th) TRN',0), #.93),
    ('ATAC_Th17_bias50_maxComb_sp.tsv',sampleConditionOfInt,'Final ATAC-only TRN', 0), #.93),
    ("KO75_KOrk_1norm_sp.tsv",sampleConditionOfInt,'KO G.S. (25 TFs)',0),

    ("KC1p5_sp.tsv",sampleConditionOfInt,'KO-ChIP G.S. (9 TFs)',0)]

tfFocus = 1 # If 1, automatically applies the "TF only" function, so we can focus on TFs
    # If 0, all genes shown

# Uncomment to run without install (in binder, for example)
import sys
if ".." not in sys.path:
    sys.path.append("..")

from jp_gene_viz import dNetwork
dNetwork.load_javascript_support()

from jp_gene_viz import multiple_network
from jp_gene_viz import LExpression
LExpression.load_javascript_support()

networkList = list()  # this list will contain heatmap-linked network objects
for networkInit in networkInits:
    networkFile = networkInit[0]

    curr = LExpression.LinkedExpressionNetwork()   

    print directory + '/' + networkFile
    curr.load_network(directory + '/' + netPath + '/' + networkFile)        
    networkList.append(curr)     

# visualize the networks -- HARD CODED for 4 networks:
M = multiple_network.MultipleNetworks(

    [[networkList[0], networkList[1]],

    [networkList[2], networkList[3]]])

M.svg_width = 500

M.show()  

# Set network preferences
count = 0

for curr in networkList:
    networkInit = networkInits[count]

    # get title information + curr column for shading of figures
    currCol = networkInit[1]

    titleInf = networkInit[2]

    threshhold = networkInit[3]

    # set threshold
    curr.network.threshhold_slider.value = threshhold

    curr.network.apply_click(None)

    curr.network.restore_click(None)

    if tfFocus:
        # focus on TF core    
        curr.network.tf_only_click(None)

        curr.network.layout_click(None)  

    # layout network
    curr.network.connected_only_click()

    curr.network.layout_dropdown.value = 'fruchterman_reingold'

    curr.network.layout_click()

    

    # set title
    curr.network.title_html.value = titleInf

    # add labels
    curr.network.labels_button.value=True  

    curr.network.draw_click(None)

    # Load heatmap
    curr.load_heatmap(directory + '/' + expressionFile)
    # color nodes according to a sample column in the gene expression matrix
    curr.gene_click(None)       

    curr.expression.transform_dropdown.value = 'Z score'

    curr.expression.apply_transform()

    curr.expression.col = currCol    

    curr.condition_click(None)    

    count += 1
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./ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./ATAC_Th17_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KO75_KOrk_1norm_sp.tsv 

('Reading network', './Networks/KO75_KOrk_1norm_sp.tsv') 

('Loading saved layout', './Networks/KO75_KOrk_1norm_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KC1p5_sp.tsv 

('Reading network', './Networks/KC1p5_sp.tsv') 

('Loading saved layout', './Networks/KC1p5_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 
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  np.expand_dims(sstd, axis=axis)) 

# Visualization of the KO+ChIP Gold Standard from:
# Miraldi et al. (2018) "Leveraging chromatin accessibility for transcriptional regulatory network inference in Th17 Cells"

# TO START: In the menu above, choose "Cell" --> "Run All", and network + heatmap will load
# Change "canvas" to "SVG" (drop-down menu in cell below) to enable drag interactions with nodes & labels
# More info about jp_gene_viz and user interface instructions are available on Github: 
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/dNetwork%20widget%20overview.ipynb
# Info specific to the "Multi-network" view:
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/Combined%20widgets.ipynb

# directory containing gene expression data and network folder
directory = "."

# folder containing networks
netPath = 'Networks'

# name of gene expression file
expressionFile = 'Th0_Th17_48hTh.txt'

# sample condition for initial gene node color
sampleConditionOfInt = 'Th17(48h)' 

# The starting conditions for each of the networks is a list of tuples.  Tuple entries are:
# 0. network file name (column format) (as found in directory)
# 1. column of the expression matrix that you want the nodes to be colored by
# 2. network title, to which we'll add the gene and peak cutoffs
# 3. cut off for edge strength, note TRN edges strengths are quantile for 15 TFs/gene, to see top 10 TFs/gene, 
#    increase cutoff to .33, etc.
networkInits = [

    ('ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv',sampleConditionOfInt,' Final ChIP/ATAC(Th17)+KO+ATAC(Th) TRN',0), #.93),
    ('ATAC_Th17_bias50_maxComb_sp.tsv',sampleConditionOfInt,'Final ATAC-only TRN', 0), #.93),
    ("KO75_KOrk_1norm_sp.tsv",sampleConditionOfInt,'KO G.S. (25 TFs)',0),

    ("KC1p5_sp.tsv",sampleConditionOfInt,'KO-ChIP G.S. (9 TFs)',0)]

tfFocus = 1 # If 1, automatically applies the "TF only" function, so we can focus on TFs
    # If 0, all genes shown

# Uncomment to run without install (in binder, for example)
import sys
if ".." not in sys.path:
    sys.path.append("..")

from jp_gene_viz import dNetwork
dNetwork.load_javascript_support()

from jp_gene_viz import multiple_network
from jp_gene_viz import LExpression
LExpression.load_javascript_support()

networkList = list()  # this list will contain heatmap-linked network objects
for networkInit in networkInits:
    networkFile = networkInit[0]

    curr = LExpression.LinkedExpressionNetwork()   

    print directory + '/' + networkFile
    curr.load_network(directory + '/' + netPath + '/' + networkFile)        
    networkList.append(curr)     

# visualize the networks -- HARD CODED for 4 networks:
M = multiple_network.MultipleNetworks(

    [[networkList[0], networkList[1]],

    [networkList[2], networkList[3]]])

M.svg_width = 500

M.show()  

# Set network preferences
count = 0

for curr in networkList:
    networkInit = networkInits[count]

    # get title information + curr column for shading of figures
    currCol = networkInit[1]

    titleInf = networkInit[2]

    threshhold = networkInit[3]

    # set threshold
    curr.network.threshhold_slider.value = threshhold

    curr.network.apply_click(None)

    curr.network.restore_click(None)

    if tfFocus:
        # focus on TF core    
        curr.network.tf_only_click(None)

        curr.network.layout_click(None)  

    # layout network
    curr.network.connected_only_click()

    curr.network.layout_dropdown.value = 'fruchterman_reingold'

    curr.network.layout_click()

    

    # set title
    curr.network.title_html.value = titleInf

    # add labels
    curr.network.labels_button.value=True  

    curr.network.draw_click(None)

    # Load heatmap
    curr.load_heatmap(directory + '/' + expressionFile)
    # color nodes according to a sample column in the gene expression matrix
    curr.gene_click(None)       

    curr.expression.transform_dropdown.value = 'Z score'

    curr.expression.apply_transform()

    curr.expression.col = currCol    

    curr.condition_click(None)    

    count += 1
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./ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./ATAC_Th17_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KO75_KOrk_1norm_sp.tsv 

('Reading network', './Networks/KO75_KOrk_1norm_sp.tsv') 

('Loading saved layout', './Networks/KO75_KOrk_1norm_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KC1p5_sp.tsv 

('Reading network', './Networks/KC1p5_sp.tsv') 

('Loading saved layout', './Networks/KC1p5_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 
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  np.expand_dims(sstd, axis=axis)) 

# Visualization of the KO+ChIP Gold Standard from:
# Miraldi et al. (2018) "Leveraging chromatin accessibility for transcriptional regulatory network inference in Th17 Cells"

# TO START: In the menu above, choose "Cell" --> "Run All", and network + heatmap will load
# Change "canvas" to "SVG" (drop-down menu in cell below) to enable drag interactions with nodes & labels
# More info about jp_gene_viz and user interface instructions are available on Github: 
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/dNetwork%20widget%20overview.ipynb
# Info specific to the "Multi-network" view:
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/Combined%20widgets.ipynb

# directory containing gene expression data and network folder
directory = "."

# folder containing networks
netPath = 'Networks'

# name of gene expression file
expressionFile = 'Th0_Th17_48hTh.txt'

# sample condition for initial gene node color
sampleConditionOfInt = 'Th17(48h)' 

# The starting conditions for each of the networks is a list of tuples.  Tuple entries are:
# 0. network file name (column format) (as found in directory)
# 1. column of the expression matrix that you want the nodes to be colored by
# 2. network title, to which we'll add the gene and peak cutoffs
# 3. cut off for edge strength, note TRN edges strengths are quantile for 15 TFs/gene, to see top 10 TFs/gene, 
#    increase cutoff to .33, etc.
networkInits = [

    ('ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv',sampleConditionOfInt,' Final ChIP/ATAC(Th17)+KO+ATAC(Th) TRN',0), #.93),
    ('ATAC_Th17_bias50_maxComb_sp.tsv',sampleConditionOfInt,'Final ATAC-only TRN', 0), #.93),
    ("KO75_KOrk_1norm_sp.tsv",sampleConditionOfInt,'KO G.S. (25 TFs)',0),

    ("KC1p5_sp.tsv",sampleConditionOfInt,'KO-ChIP G.S. (9 TFs)',0)]

tfFocus = 1 # If 1, automatically applies the "TF only" function, so we can focus on TFs
    # If 0, all genes shown

# Uncomment to run without install (in binder, for example)
import sys
if ".." not in sys.path:
    sys.path.append("..")

from jp_gene_viz import dNetwork
dNetwork.load_javascript_support()

from jp_gene_viz import multiple_network
from jp_gene_viz import LExpression
LExpression.load_javascript_support()

networkList = list()  # this list will contain heatmap-linked network objects
for networkInit in networkInits:
    networkFile = networkInit[0]

    curr = LExpression.LinkedExpressionNetwork()   

    print directory + '/' + networkFile
    curr.load_network(directory + '/' + netPath + '/' + networkFile)        
    networkList.append(curr)     

# visualize the networks -- HARD CODED for 4 networks:
M = multiple_network.MultipleNetworks(

    [[networkList[0], networkList[1]],

    [networkList[2], networkList[3]]])

M.svg_width = 500

M.show()  

# Set network preferences
count = 0

for curr in networkList:
    networkInit = networkInits[count]

    # get title information + curr column for shading of figures
    currCol = networkInit[1]

    titleInf = networkInit[2]

    threshhold = networkInit[3]

    # set threshold
    curr.network.threshhold_slider.value = threshhold

    curr.network.apply_click(None)

    curr.network.restore_click(None)

    if tfFocus:
        # focus on TF core    
        curr.network.tf_only_click(None)

        curr.network.layout_click(None)  

    # layout network
    curr.network.connected_only_click()

    curr.network.layout_dropdown.value = 'fruchterman_reingold'

    curr.network.layout_click()

    

    # set title
    curr.network.title_html.value = titleInf

    # add labels
    curr.network.labels_button.value=True  

    curr.network.draw_click(None)

    # Load heatmap
    curr.load_heatmap(directory + '/' + expressionFile)
    # color nodes according to a sample column in the gene expression matrix
    curr.gene_click(None)       

    curr.expression.transform_dropdown.value = 'Z score'

    curr.expression.apply_transform()

    curr.expression.col = currCol    

    curr.condition_click(None)    

    count += 1

In [1]:
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In [ ]:

./ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./ATAC_Th17_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KO75_KOrk_1norm_sp.tsv 

('Reading network', './Networks/KO75_KOrk_1norm_sp.tsv') 

('Loading saved layout', './Networks/KO75_KOrk_1norm_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KC1p5_sp.tsv 

('Reading network', './Networks/KC1p5_sp.tsv') 

('Loading saved layout', './Networks/KC1p5_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 
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  np.expand_dims(sstd, axis=axis)) 

# Visualization of the KO+ChIP Gold Standard from:
# Miraldi et al. (2018) "Leveraging chromatin accessibility for transcriptional regulatory network inference in Th17 Cells"

# TO START: In the menu above, choose "Cell" --> "Run All", and network + heatmap will load
# Change "canvas" to "SVG" (drop-down menu in cell below) to enable drag interactions with nodes & labels
# More info about jp_gene_viz and user interface instructions are available on Github: 
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/dNetwork%20widget%20overview.ipynb
# Info specific to the "Multi-network" view:
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/Combined%20widgets.ipynb

# directory containing gene expression data and network folder
directory = "."

# folder containing networks
netPath = 'Networks'

# name of gene expression file
expressionFile = 'Th0_Th17_48hTh.txt'

# sample condition for initial gene node color
sampleConditionOfInt = 'Th17(48h)' 

# The starting conditions for each of the networks is a list of tuples.  Tuple entries are:
# 0. network file name (column format) (as found in directory)
# 1. column of the expression matrix that you want the nodes to be colored by
# 2. network title, to which we'll add the gene and peak cutoffs
# 3. cut off for edge strength, note TRN edges strengths are quantile for 15 TFs/gene, to see top 10 TFs/gene, 
#    increase cutoff to .33, etc.
networkInits = [

    ('ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv',sampleConditionOfInt,' Final ChIP/ATAC(Th17)+KO+ATAC(Th) TRN',0), #.93),
    ('ATAC_Th17_bias50_maxComb_sp.tsv',sampleConditionOfInt,'Final ATAC-only TRN', 0), #.93),
    ("KO75_KOrk_1norm_sp.tsv",sampleConditionOfInt,'KO G.S. (25 TFs)',0),

    ("KC1p5_sp.tsv",sampleConditionOfInt,'KO-ChIP G.S. (9 TFs)',0)]

tfFocus = 1 # If 1, automatically applies the "TF only" function, so we can focus on TFs
    # If 0, all genes shown

# Uncomment to run without install (in binder, for example)
import sys
if ".." not in sys.path:
    sys.path.append("..")

from jp_gene_viz import dNetwork
dNetwork.load_javascript_support()

from jp_gene_viz import multiple_network
from jp_gene_viz import LExpression
LExpression.load_javascript_support()

networkList = list()  # this list will contain heatmap-linked network objects
for networkInit in networkInits:
    networkFile = networkInit[0]

    curr = LExpression.LinkedExpressionNetwork()   

    print directory + '/' + networkFile
    curr.load_network(directory + '/' + netPath + '/' + networkFile)        
    networkList.append(curr)     

# visualize the networks -- HARD CODED for 4 networks:
M = multiple_network.MultipleNetworks(

    [[networkList[0], networkList[1]],

    [networkList[2], networkList[3]]])

M.svg_width = 500

M.show()  

# Set network preferences
count = 0

for curr in networkList:
    networkInit = networkInits[count]

    # get title information + curr column for shading of figures
    currCol = networkInit[1]

    titleInf = networkInit[2]

    threshhold = networkInit[3]

    # set threshold
    curr.network.threshhold_slider.value = threshhold

    curr.network.apply_click(None)

    curr.network.restore_click(None)

    if tfFocus:
        # focus on TF core    
        curr.network.tf_only_click(None)

        curr.network.layout_click(None)  

    # layout network
    curr.network.connected_only_click()

    curr.network.layout_dropdown.value = 'fruchterman_reingold'

    curr.network.layout_click()

    

    # set title
    curr.network.title_html.value = titleInf

    # add labels
    curr.network.labels_button.value=True  

    curr.network.draw_click(None)

    # Load heatmap
    curr.load_heatmap(directory + '/' + expressionFile)
    # color nodes according to a sample column in the gene expression matrix
    curr.gene_click(None)       

    curr.expression.transform_dropdown.value = 'Z score'

    curr.expression.apply_transform()

    curr.expression.col = currCol    

    curr.condition_click(None)    

    count += 1
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In [ ]:

./ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./ATAC_Th17_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KO75_KOrk_1norm_sp.tsv 

('Reading network', './Networks/KO75_KOrk_1norm_sp.tsv') 

('Loading saved layout', './Networks/KO75_KOrk_1norm_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KC1p5_sp.tsv 

('Reading network', './Networks/KC1p5_sp.tsv') 

('Loading saved layout', './Networks/KC1p5_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 
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  np.expand_dims(sstd, axis=axis)) 

# Visualization of the KO+ChIP Gold Standard from:
# Miraldi et al. (2018) "Leveraging chromatin accessibility for transcriptional regulatory network inference in Th17 Cells"

# TO START: In the menu above, choose "Cell" --> "Run All", and network + heatmap will load
# Change "canvas" to "SVG" (drop-down menu in cell below) to enable drag interactions with nodes & labels
# More info about jp_gene_viz and user interface instructions are available on Github: 
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/dNetwork%20widget%20overview.ipynb
# Info specific to the "Multi-network" view:
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/Combined%20widgets.ipynb

# directory containing gene expression data and network folder
directory = "."

# folder containing networks
netPath = 'Networks'

# name of gene expression file
expressionFile = 'Th0_Th17_48hTh.txt'

# sample condition for initial gene node color
sampleConditionOfInt = 'Th17(48h)' 

# The starting conditions for each of the networks is a list of tuples.  Tuple entries are:
# 0. network file name (column format) (as found in directory)
# 1. column of the expression matrix that you want the nodes to be colored by
# 2. network title, to which we'll add the gene and peak cutoffs
# 3. cut off for edge strength, note TRN edges strengths are quantile for 15 TFs/gene, to see top 10 TFs/gene, 
#    increase cutoff to .33, etc.
networkInits = [

    ('ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv',sampleConditionOfInt,' Final ChIP/ATAC(Th17)+KO+ATAC(Th) TRN',0), #.93),
    ('ATAC_Th17_bias50_maxComb_sp.tsv',sampleConditionOfInt,'Final ATAC-only TRN', 0), #.93),
    ("KO75_KOrk_1norm_sp.tsv",sampleConditionOfInt,'KO G.S. (25 TFs)',0),

    ("KC1p5_sp.tsv",sampleConditionOfInt,'KO-ChIP G.S. (9 TFs)',0)]

tfFocus = 1 # If 1, automatically applies the "TF only" function, so we can focus on TFs
    # If 0, all genes shown

# Uncomment to run without install (in binder, for example)
import sys
if ".." not in sys.path:
    sys.path.append("..")

from jp_gene_viz import dNetwork
dNetwork.load_javascript_support()

from jp_gene_viz import multiple_network
from jp_gene_viz import LExpression
LExpression.load_javascript_support()

networkList = list()  # this list will contain heatmap-linked network objects
for networkInit in networkInits:
    networkFile = networkInit[0]

    curr = LExpression.LinkedExpressionNetwork()   

    print directory + '/' + networkFile
    curr.load_network(directory + '/' + netPath + '/' + networkFile)        
    networkList.append(curr)     

# visualize the networks -- HARD CODED for 4 networks:
M = multiple_network.MultipleNetworks(

    [[networkList[0], networkList[1]],

    [networkList[2], networkList[3]]])

M.svg_width = 500

M.show()  

# Set network preferences
count = 0

for curr in networkList:
    networkInit = networkInits[count]

    # get title information + curr column for shading of figures
    currCol = networkInit[1]

    titleInf = networkInit[2]

    threshhold = networkInit[3]

    # set threshold
    curr.network.threshhold_slider.value = threshhold

    curr.network.apply_click(None)

    curr.network.restore_click(None)

    if tfFocus:
        # focus on TF core    
        curr.network.tf_only_click(None)

        curr.network.layout_click(None)  

    # layout network
    curr.network.connected_only_click()

    curr.network.layout_dropdown.value = 'fruchterman_reingold'

    curr.network.layout_click()

    

    # set title
    curr.network.title_html.value = titleInf

    # add labels
    curr.network.labels_button.value=True  

    curr.network.draw_click(None)

    # Load heatmap
    curr.load_heatmap(directory + '/' + expressionFile)
    # color nodes according to a sample column in the gene expression matrix
    curr.gene_click(None)       

    curr.expression.transform_dropdown.value = 'Z score'

    curr.expression.apply_transform()

    curr.expression.col = currCol    

    curr.condition_click(None)    

    count += 1
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./ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./ATAC_Th17_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KO75_KOrk_1norm_sp.tsv 

('Reading network', './Networks/KO75_KOrk_1norm_sp.tsv') 

('Loading saved layout', './Networks/KO75_KOrk_1norm_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KC1p5_sp.tsv 

('Reading network', './Networks/KC1p5_sp.tsv') 

('Loading saved layout', './Networks/KC1p5_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 
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  np.expand_dims(sstd, axis=axis)) 

# Visualization of the KO+ChIP Gold Standard from:
# Miraldi et al. (2018) "Leveraging chromatin accessibility for transcriptional regulatory network inference in Th17 Cells"

# TO START: In the menu above, choose "Cell" --> "Run All", and network + heatmap will load
# Change "canvas" to "SVG" (drop-down menu in cell below) to enable drag interactions with nodes & labels
# More info about jp_gene_viz and user interface instructions are available on Github: 
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/dNetwork%20widget%20overview.ipynb
# Info specific to the "Multi-network" view:
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/Combined%20widgets.ipynb

# directory containing gene expression data and network folder
directory = "."

# folder containing networks
netPath = 'Networks'

# name of gene expression file
expressionFile = 'Th0_Th17_48hTh.txt'

# sample condition for initial gene node color
sampleConditionOfInt = 'Th17(48h)' 

# The starting conditions for each of the networks is a list of tuples.  Tuple entries are:
# 0. network file name (column format) (as found in directory)
# 1. column of the expression matrix that you want the nodes to be colored by
# 2. network title, to which we'll add the gene and peak cutoffs
# 3. cut off for edge strength, note TRN edges strengths are quantile for 15 TFs/gene, to see top 10 TFs/gene, 
#    increase cutoff to .33, etc.
networkInits = [

    ('ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv',sampleConditionOfInt,' Final ChIP/ATAC(Th17)+KO+ATAC(Th) TRN',0), #.93),
    ('ATAC_Th17_bias50_maxComb_sp.tsv',sampleConditionOfInt,'Final ATAC-only TRN', 0), #.93),
    ("KO75_KOrk_1norm_sp.tsv",sampleConditionOfInt,'KO G.S. (25 TFs)',0),

    ("KC1p5_sp.tsv",sampleConditionOfInt,'KO-ChIP G.S. (9 TFs)',0)]

tfFocus = 1 # If 1, automatically applies the "TF only" function, so we can focus on TFs
    # If 0, all genes shown

# Uncomment to run without install (in binder, for example)
import sys
if ".." not in sys.path:
    sys.path.append("..")

from jp_gene_viz import dNetwork
dNetwork.load_javascript_support()

from jp_gene_viz import multiple_network
from jp_gene_viz import LExpression
LExpression.load_javascript_support()

networkList = list()  # this list will contain heatmap-linked network objects
for networkInit in networkInits:
    networkFile = networkInit[0]

    curr = LExpression.LinkedExpressionNetwork()   

    print directory + '/' + networkFile
    curr.load_network(directory + '/' + netPath + '/' + networkFile)        
    networkList.append(curr)     

# visualize the networks -- HARD CODED for 4 networks:
M = multiple_network.MultipleNetworks(

    [[networkList[0], networkList[1]],

    [networkList[2], networkList[3]]])

M.svg_width = 500

M.show()  

# Set network preferences
count = 0

for curr in networkList:
    networkInit = networkInits[count]

    # get title information + curr column for shading of figures
    currCol = networkInit[1]

    titleInf = networkInit[2]

    threshhold = networkInit[3]

    # set threshold
    curr.network.threshhold_slider.value = threshhold

    curr.network.apply_click(None)

    curr.network.restore_click(None)

    if tfFocus:
        # focus on TF core    
        curr.network.tf_only_click(None)

        curr.network.layout_click(None)  

    # layout network
    curr.network.connected_only_click()

    curr.network.layout_dropdown.value = 'fruchterman_reingold'

    curr.network.layout_click()

    

    # set title
    curr.network.title_html.value = titleInf

    # add labels
    curr.network.labels_button.value=True  

    curr.network.draw_click(None)

    # Load heatmap
    curr.load_heatmap(directory + '/' + expressionFile)
    # color nodes according to a sample column in the gene expression matrix
    curr.gene_click(None)       

    curr.expression.transform_dropdown.value = 'Z score'

    curr.expression.apply_transform()

    curr.expression.col = currCol    

    curr.condition_click(None)    

    count += 1
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./ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./ATAC_Th17_bias50_maxComb_sp.tsv 

('Reading network', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv') 

('Loading saved layout', './Networks/ATAC_Th17_bias50_maxComb_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KO75_KOrk_1norm_sp.tsv 

('Reading network', './Networks/KO75_KOrk_1norm_sp.tsv') 

('Loading saved layout', './Networks/KO75_KOrk_1norm_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 

./KC1p5_sp.tsv 

('Reading network', './Networks/KC1p5_sp.tsv') 

('Loading saved layout', './Networks/KC1p5_sp.tsv.layout.json') 

Omitting edges, using canvas, and fast layout default because the network is large 
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Final ATAC-only TRN
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KO G.S. (25 TFs)
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KO-ChIP G.S. (9 TFs)
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/Users/emiraldi/anaconda/lib/python2.7/site-packages/scipy/stats/stats.py:2238: RuntimeWarning: invalid value encountered in true_divide 

  np.expand_dims(sstd, axis=axis)) 

# Visualization of the KO+ChIP Gold Standard from:
# Miraldi et al. (2018) "Leveraging chromatin accessibility for transcriptional regulatory network inference in Th17 Cells"

# TO START: In the menu above, choose "Cell" --> "Run All", and network + heatmap will load
# Change "canvas" to "SVG" (drop-down menu in cell below) to enable drag interactions with nodes & labels
# More info about jp_gene_viz and user interface instructions are available on Github: 
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/dNetwork%20widget%20overview.ipynb
# Info specific to the "Multi-network" view:
# https://github.com/simonsfoundation/jp_gene_viz/blob/master/doc/Combined%20widgets.ipynb

# directory containing gene expression data and network folder
directory = "."

# folder containing networks
netPath = 'Networks'

# name of gene expression file
expressionFile = 'Th0_Th17_48hTh.txt'

# sample condition for initial gene node color
sampleConditionOfInt = 'Th17(48h)' 

# The starting conditions for each of the networks is a list of tuples.  Tuple entries are:
# 0. network file name (column format) (as found in directory)
# 1. column of the expression matrix that you want the nodes to be colored by
# 2. network title, to which we'll add the gene and peak cutoffs
# 3. cut off for edge strength, note TRN edges strengths are quantile for 15 TFs/gene, to see top 10 TFs/gene, 
#    increase cutoff to .33, etc.
networkInits = [

    ('ChIP_A17_KOall_ATh_bias50_maxComb_sp.tsv',sampleConditionOfInt,' Final ChIP/ATAC(Th17)+KO+ATAC(Th) TRN',0), #.93),
    ('ATAC_Th17_bias50_maxComb_sp.tsv',sampleConditionOfInt,'Final ATAC-only TRN', 0), #.93),
    ("KO75_KOrk_1norm_sp.tsv",sampleConditionOfInt,'KO G.S. (25 TFs)',0),

    ("KC1p5_sp.tsv",sampleConditionOfInt,'KO-ChIP G.S. (9 TFs)',0)]

tfFocus = 1 # If 1, automatically applies the "TF only" function, so we can focus on TFs
    # If 0, all genes shown

# Uncomment to run without install (in binder, for example)
import sys
if ".." not in sys.path:
    sys.path.append("..")

from jp_gene_viz import dNetwork
dNetwork.load_javascript_support()

from jp_gene_viz import multiple_network
from jp_gene_viz import LExpression
LExpression.load_javascript_support()

networkList = list()  # this list will contain heatmap-linked network objects
for networkInit in networkInits:
    networkFile = networkInit[0]

    curr = LExpression.LinkedExpressionNetwork()   

    print directory + '/' + networkFile
    curr.load_network(directory + '/' + netPath + '/' + networkFile)        
    networkList.append(curr)     

# visualize the networks -- HARD CODED for 4 networks:
M = multiple_network.MultipleNetworks(

    [[networkList[0], networkList[1]],

    [networkList[2], networkList[3]]])

M.svg_width = 500

M.show()  

# Set network preferences
count = 0

for curr in networkList:
    networkInit = networkInits[count]

    # get title information + curr column for shading of figures
    currCol = networkInit[1]

    titleInf = networkInit[2]

    threshhold = networkInit[3]

    # set threshold
    curr.network.threshhold_slider.value = threshhold

    curr.network.apply_click(None)

    curr.network.restore_click(None)

    if tfFocus:
        # focus on TF core    
        curr.network.tf_only_click(None)

        curr.network.layout_click(None)  

    # layout network
    curr.network.connected_only_click()

    curr.network.layout_dropdown.value = 'fruchterman_reingold'

    curr.network.layout_click()

    

    # set title
    curr.network.title_html.value = titleInf

    # add labels
    curr.network.labels_button.value=True  

    curr.network.draw_click(None)

    # Load heatmap
    curr.load_heatmap(directory + '/' + expressionFile)
    # color nodes according to a sample column in the gene expression matrix
    curr.gene_click(None)       

    curr.expression.transform_dropdown.value = 'Z score'

    curr.expression.apply_transform()

    curr.expression.col = currCol    

    curr.condition_click(None)    

    count += 1
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