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MSK-IMPACT



MSK-IMPACT Clinical Workflow
2

Zehir et al., Nat Med. 2017 June ; 23(6): 703–713 
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MSK-IMPACT Bioinformatics Team

＜ Pathology : Diagnostic Molecular Pathology Service＞
Dr. Ladanyi (PI) Lab

– 主なStuff : 8人
– Researcher : 10+人
– Technician: 4+人（MSK-IMPACT専任）

＜ CMO (Center for Molecular Oncology) ＞
Dr. Berger (PI) Lab

– Researcher : 6+人
– MSK-IMPACT Bioinformatics team : 8人

cBioPortal Bioinformatics team : 20人 + SE(10+人)
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実際の運用規模 (2016年)

• 100-140 patients/week ( 1 pool = 10~12 case )
• Turn Around Time : 14+日（accession ~ sign out）
• QC meeting ： 毎週月曜:60分程度

• sign-out        :  Pathologistと日程調整して適宜 (20 case / mtg)

Mon Tue Wed Thr Fri

6/13
New batch 229,230,231 232,233,234 235,236,237 238,239,240 ‐

Sequence
222,223,224,
225,226

‐ 227,228 ‐ 229,230,231

- IMPACT update（2016/06/13）; 4 batch 12pool  ( n=12142 )



5MSK-IMPACT-pipeline

●使用している解析ツールは一般的なもの。
GATK, Picard, samtools等々。

●使用するpackageの選択は、比較検討を行って確認して決定
している。( ABRA、Delly など）

● Filteringおよび一部の解析に自作プログラムを使用



6Analysis (GATK Best Practices)

https://software.broadinstitute.org/gatk/



7Example of the Package Comparison



8Assembly-base and Mapping-base

https://www.slideshare.net/rshah7/comparison-of-lumpy-vs-delly-for-structural-variant-detection



9Example of the Package Comparison



10Comparing Tools with Different Algorithm

https://www.slideshare.net/rshah7/comparison-of-lumpy-vs-delly-for-structural-variant-detection



11Variant Caller Comparison in WGS & WES

Sohyun Hwang, Scientific Reports volume5, 17875 (2015)



12Variant Caller Comparison in WES

Qingguo Wang, Genome Med. 2013; 5(10): 91.



13Variant Caller Comparison in WES & Target Seq

AB Krøigård et al., PLoS One. 2016; 11(3) 



14Error Rate Comparison among Platforms

Melanie Schirmer, BMC Bioinformatics, 2016(17):125



15Error Related Motif (3mers preceding errors)

Melanie Schirmer, BMC Bioinformatics, 2016(17):125



16Mutect Defaults Filter Settings

Filters used in high-confidence mode
1. Proximal Gap
2. Poor Mapping
3. Strand Bias
4. Clustered Position
5. Observed in Control

Filters applied in all MuTect modes
1. Tumor and normal LOD scores
2. Possible contamination
3. Normal LOD score and dbsnp status
4. Triallelic Site Filter

https://gatkforums.broadinstitute.org/gatk/discussion/4464/how-mutect-filters-candidate-mutations



17Empirical Variant Filter for Somatic Mutation

Koboldt DC, Genome Res. 2012 Mar;22(3):568-76.



18Variant Filtering in Another Cases



19Variant Filtering in Another Cases
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http://www.cbioportal.org/

Mannual Review

https://civic.genome.wustl.edu/home
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Mannual Review

※) Cited from GATK Workshop slides



22Variant Normalization (Left-Alignment)

https://genome.sph.umich.edu/wiki/Variant_Normalization



23Normalization and Complex Variant

単純な例 複雑な例

Zook JM, Nat Biotechnol. 2014 Mar;32(3):246-51


