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Background
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Single – Cell RNA Sequencing
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Source: 10xgenomics.com
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Dropout Events

Dropout introduces zero expression value of genes in datasets.
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Single – Cell RNAseq Imputation State of The Art

MAGIC [van Dijk et al., 2017]: 

• Citation: 123
• Lab: Krishnaswamy Lab - Yale
• Using Markov Affinity-based Graph Imputation

scImpute [Kwak et al., 2017]:
• Citation: 104
• Lab: UCLA

• Using statistical approach.
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Method: RIA a novel Regression-based Imputation Approach for single-cell RNA 
sequencing
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RIA

• Identifying genes that are impacted by dropouts

• Impute using genes with high confidence
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Hypothesis Testing and Dropout Identification
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Generalized Linear Regression Model
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RIA Overview

Hypothesis testing approach Generalized linear model 
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Results
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Data an Evaluation Metrics

Cell type clustering Time-trajectory inference

• MAGIC
• scImpute
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RIA Improves the Cells Clustering Results
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RIA Preserves Original Transcriptome Landscape



10/1/2019 RIA - KSE 2019 | Da Nang - Vietnam 15

RIA Improves Time Trajectory Inference for TSCAN
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Conclusion

• RIA presents a new method to recover missing values caused by dropout events in scRNA-seq data.

• RIA uses a statistical hypothesis testing to identify the set of genes that are likely to be affected by dropouts.

• RIA imputes missing values by using highly correlated genes that share similar biological characteristics.

• RIA dramatically outperforms existing state-of-the-art approaches in improving the identification of cell 
populations.

• RIA is able to recover temporal trajectories in embryonic development stages.

• RIA is a fast method that can impute thousands of cells with tens of thousands of genes in minutes.



10/1/2019 RIA - KSE 2019 | Da Nang - Vietnam 17

Acknowledgements

This work was partially supported by the 
National Aeronautics and Space 

Administration (NASA) under Grant 
Number 80NSSC19M0170

People in Bioinformatics Lab at
University of Nevada Reno



10/1/2019 RIA - KSE 2019 | Da Nang - Vietnam 18

References

[1]. Kharchenko, P. V., Silberstein, L., & Scadden, D. T. (2014). Bayesian approach to single-cell     differential expression analysis. Nature methods, 11(7), 740.



10/1/2019 RIA - KSE 2019 | Da Nang - Vietnam 19

Q & A
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Thank you!


