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Introduction

What are UMIs ?

Unique Molecular Identifier

Short arbitrary nucleotide sequences

Increased usage in Next Generation Sequencing since 2015
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The solution

Using a read simulator that mimic real tumor samples

Real variants in the produced samples must be known

No UMI-based read simulators available → we developed
UMI-Gen
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UMI-Gen’s workflow
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SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 10 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

UMI-Gen

Adding the variants

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 11 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

UMI-Gen

Adding the variants

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 11 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

Results & Sample Validation

Sample Production

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 12 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

Results & Sample Validation

Noise reproduction from control samples

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 13 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

Results & Sample Validation

Noise reproduction from control samples

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 13 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

Results & Sample Validation

Noise reproduction from control samples

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 13 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

Results & Sample Validation

Noise reproduction from control samples

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 13 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

Results & Sample Validation

Noise reproduction from control samples

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 13 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

Results & Sample Validation

Noise in the produced samples

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 14 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

Results & Sample Validation

Real variants in the produced samples

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 15 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

Results & Sample Validation

Real variants in the produced samples

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 15 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

Results & Sample Validation

Quality score reproduction

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 16 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

Results & Sample Validation

Quality score reproduction

SATER Vincent UMI-Gen: a new UMI-based read simulator 23 November 2020 16 / 21



Introduction UMI-Gen Results & Sample Validation Application Conclusion

Results & Sample Validation

%GC comparison
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Application

Evaluation on 4 variant callers

2 raw-read-based variant callers: SiNVICT & OutLyzer

2 UMI-based variant callers: UMI-VarCal & DeepSNVMiner

Sample 1 has a depth of 1000x with 13 variants

Sample 2 has a depth of 10,000x with 15 variants
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Conclusion

Conclusion

UMI-based read simulator that is capable of producing
artificial samples in which real variants are known

Most of the parameters are customizable which allows total
control over the simulation

Generates FASTQ, BAM and SAM files

Published in the Computational and Structural Biotecnology
Journal and available for Python 3 on GitLab:
https://gitlab.com/vincent-sater/umigen
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