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Outline  
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-  Chromatin model for predicting gene expression levels based on 
integrative models  

 Support Vector Machine (SVM) – classify highly and lowly expressed gens  

 Support Vector Regression (SVR) – predict gene expression levels 

-  Tissue/cell specificity of the chromatin model 
-  Predict differentially expressed genes (K562/GM12878) 
-  Chromatin model for predicting highly and lowly expressed 

miRNAs 
-  Transcription factor (TF) model for gene expression prediction 

-    Note: Relative importance of each chromatin feature for transcription regulation 
depends on its position relative to TSS: divide chromosome into small bins 



Application of our integrative model in 5 
species 

E Worm (L3) 



Divide and compare strategy 
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Correlation pattern of chromatin 
features with gene expression 
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Human: ChIP-seq, real transcription start and terminal sites 
Worm:  ChIP-chip, translation start and terminal sites 



Predict gene expression class:  
(SVM classification) 
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Human K562 using 13 
chromatin features 

AUC for BIN i model  

Highly expressed genes 
Lowly expressed genes 



Predict gene expression levels: 
Support Vector Regression (SVR) 
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Chromatin model is tissue/cell line specific 
and development stage specific 
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Worm 

Human 



Predicting differential expression 
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Yes No 



Predict differential expression 
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Human K562/GM12878 



Predicting human microRNA expression 
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  730 human microRNAs from miRBASE 
 - ~100 bp corresponding to the pre-microRNAs 

  Calculate the signal of all chromatin features in their genomic 
location 

  Apply the SVM model to predict their expression  
 - NOTE: the model is trained using protein-coding genes 

  Validate prediction results from experimental data 
 - microRNA expression in cellular components 



Predict miRNA expression 
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Correlation patterns of TFs 
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TF model: prediction power 
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Histone Model: prediction power 
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Different with TF model 



Conclusion 
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  Chromatin features can accurately predict gene expression 
  Chromatin model is tissue/cell line/development stage 

specific 

  Chromatin feature can predict differential gene expression 
  ChIP-seq has higher resolution than ChIP-chip 
  Chromatin models are valid for protein-coding genes and 

microRNAs. 
  TF model is also predictive of gene expression  

  HM and TF models are different in their prediction pattern 
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