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Main Contribution

• Using the TF data from ENCODE, and 

CNV, DM, miRNA expression signals from 

TCGA.

• A two stage regression model. 



Main Contribution

• Comparing to Integrated modeling of 

transcriptional drivers, it uses collected TF 

data instead of infered measurement.





Stage one

In the first stage, we estimate sample-specific TF and miRNA activities (αTF,t, αmiR,t) in 

sample t with α0 being the intercept, and αCNV,t and αDM,t being the respective offsets 

for CNV and DM:

where bg,TF is the binding score of TF on gene g, Cg,miR is the number of conserved 

target sites on the 3 UTR of the target gene g for miR , which is obtained as 

sequence-based information from TargetScan



Stage two

In the second stage, using the estimated αTF,t and αmiR,t in stage one, they infer for 

each gene g its association with the candidate TF (wg,TF) and miR regulators 

(wg,miR) across all of the T samples:

where M* and K* are the respective number of selected TFs and miRNAs with nonzero 

binding signals bg,TF > 0 and conserved target sites Cg,miR > 0 for gene. 



• Comparing with the findings in glioblastoma, however, where CNV played a major role in 

explaining gene expression, they suggest that the moderate effect of CNV observed here may be 

AML-specific, i.e., it is unlikely that CNV will have the same effect in other diseases. Indeed, 

recent studies have shown that many of the AML genomes lack structural abnormalities, implying 

that the disease complexity may likely reside at the transcriptional and epigenetic level.



Power analysis



Feature selection




