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? 
Papers & References 

Pubmed or Google 

https://reurl.cc/OXlYvv 
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Identifying the Causal Variants the “Old Way” 

QIAGEN І PowerPoint Template & Style Guide 3 

“Curation of 90 to 127 variants in each participant required a median of 54 minutes (range, 5-223 minutes) per genetic variant” 

 

 

FE Dewey et al, JAMA. 2014;311(10):1035-1044. 
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After sequencing, What’s Next? 
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Sequencer 

FASTQ 
REPORT VCF 

序列拼裝/變異位點識別 

QIAGEN Clinical Insight 
變異位點篩選判讀軟體 

WGS 
WES 

PANEL 

WES全外顯子約有 

60,000,000bp 

與人體參考基因組比對 

約有30,000個變異位點 

*WGS有30億個鹼基對 

如何找到關鍵制病位點? 

1. 常見位點篩選 

2. 位點信心程度篩選 

3. 資料庫評斷位點制病性 

4. 位點與疾病的相關程度 

5. 位點用藥資訊 

6. 制病位點報告生成 

CLC Genomics Workbench 
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NGS Variant Analysis Service 

GGA Confidential 
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FASTQ 

VCF 

Excel / TXT 

Excel / TXT 

PDF 

Format 
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VCF(Variant Calling Format) 

GGA Confidential 6 

https://weitinglin.com/2017/05/29/vcfvariant-call-format-

%E5%9F%BA%E5%9B%A0%E7%AA%81%E8%AE%8A%E8%B3%87%E6%96%99%E5%84%B2%E5%AD%98%E6%A0%BC%E5%BC%8F/comment-page-1/ 
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Database in QCII/QCIT (Free access in QCII/QCIT software)  

QIAGEN І PowerPoint Template & Style Guide 7 
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QIAGEN Clinical Insight Translational & Interpret (QCIT & QCII™)  – a universal solution 

QIAGEN І PowerPoint Template & Style Guide 

8 

GeneReader 

Illumina 

Any  

Sequencer 

Analyze 

QCI  

Translational 

Filter Set 

Patient Case 

Metadata 

Potential 

Variant 

Ion 

Any 

Platform 

Sample 

Somatic Cancer 

Myeloid Neoplasms 

Hereditary Cancer 

Carrier Screening 

Diagnostic Odyssey 

Test Menu 

.etc 

*Incomplete list of 

QCI indications 

VCF 
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QCII/QCIT difference 

QIAGEN І PowerPoint Template & Style Guide 9 
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How to log in QCI System 

QIAGEN І PowerPoint Template & Style Guide 10 

QCII 

QCIT 
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Sample & Test List 
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Test List 

(Your Analysis) 

Sample List 

(Your Uploaded Samples) 
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Create Your Variant Analysis Strategically 

QIAGEN І PowerPoint Template & Style Guide 12 
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QIAGEN Clinical Insight Interface 

QIAGEN І PowerPoint Template & Style Guide 13 

1 

3 

4 

2 

5 

Variant Basic Information 

Filter Setting 

View Variant List 

ACMG & AMP Guideline 

View Setting 
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Characterizing the Potential Variants by Databases and Filter Set 

QIAGEN І PowerPoint Template & Style Guide 14 

• QCI users can view the filtering strategy to see how and 

where variants are filtered out 

• Clicking on blue numbers updates the variant table with list 

of filtered variants 
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Variant Filtering Sets 

QIAGEN І PowerPoint Template & Style Guide 15 

The following 4 filters are introduced to QCI variant filtering: 

• Common Variants 

◦ remove/include variants based on population frequency cut off 

• Confidence 

◦ remove/include variants based on variant calling metrics 

• Predicted Deleterious 

◦ select or variants based on ACMG, HGMD, ClinVar , literature evidence, or in silico predictions 

• Biological Context 

◦ based on relationships (direct/indirect) between gene and biological terms within QIAGEN ontology/QKB 
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QIAGEN І PowerPoint Template & Style Guide 16 

QIAGEN QCII Report 
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CASE STUDY  

QIAGEN І PowerPoint Template & Style Guide 17 

1. 針對單一病人表型之癌症病患篩選位點並提供用藥資訊 

2. 針對同群體病人表型來判讀變異位點資訊 

• Test-demo: 4 samples 

◦ Breast cancer 

 

 

test_demo.vcf 
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Sample Upload 

QIAGEN І PowerPoint Template & Style Guide 18 

• Samples in multiple VCF files or in single VCF file will be separate into individual sample record. 
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Set a new analysis 

QIAGEN І PowerPoint Template & Style Guide 19 
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QIAGEN І PowerPoint Template & Style Guide 20 
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MAF tool for Viewing 



Sample to Insight 

MAF Format 

• MAF (Mutation Annotation Format) 

• A Mutation Annotation Format (MAF) file (.maf) is a tab-delimited text file that lists mutations. 

The format originates from The Cancer Genome Atlas (TCGA) project and is described in 

detail here. As such, the format pertains to human genomes.  

 

• In the context of human cancer, MAF files come in two types--protected and somatic. These 

two types extend conceptually to (1) mutation files that contain all sequenced mutations--

however mutations are defined--e.g. against matched normal tissue, against a reference much 

like for the VCF format, or against another tumor stage, and (2) mutation files that filter the 

mutation types that are listed based on set criteria, e.g. only somatic mutations. 

 

• https://software.broadinstitute.org/software/igv/MutationAnnotationFormat 

22 

https://wiki.nci.nih.gov/display/TCGA/Mutation+Annotation+Format+(MAF)+Specification
http://www.broadinstitute.org/igv/VCF
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Requirement of MAF File 

23 

https://github.com/umccr/MAF-summary#maf-field-requirements 
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Example of MAF 

24 
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How to Make MAF File 

• Straight Forward: 

• Coding 

◦ No matter you use Python, R, Perl, or other languages. 

◦ The goal is to make a tab-delimited text file for the data structure of MAF format 

◦ The only limitation is that almost the profiles are from different styles of data by users 

• By Program from other’ programmers 

◦ Format specific! 

• Using Excel (Maybe another nice choice) 

25 
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Install R 

GGA Confidential 26 

https://cran.csie.ntu.edu.tw/ 
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Install Rstudio (Option) 

GGA Confidential 27 

https://www.rstudio.com/products/rstudio/ 

https://joe11051105.gitbooks.io/r_basic/content/environment_settings/RStudio_introduction.html 

https://joe11051105.gitbooks.io/r_basic/content/environment_settings/install_RStudio.html 
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Installation of maftools 

• On R console: 

 

• Code: 

if (!require("BiocManager")) 

    install.packages("BiocManager") 

BiocManager::install("maftools") 

28 
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Coding Approach 

• Key point: 

• Using data frame (in Python) or data table (in R) to sort out all the required information from 

VCF files or other text files. 

• Using String processing method to retrieve the best information what you want 

◦ General key word on languages (R, python) 

◦ split 

◦ re (regular expression) 

• Make sure the information is fitted to the data structure and value. 

◦ E.g.: 

◦ Reference allele ≠ Tumor_Sample_allele1 

◦ The value of Allele frequency is split from original attribute in VCF (GT) 

• Export tab-delimited format and the extension of file is “.maf” 

29 
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Note on R 

• rbind, cbind, or ‘$’ operator to generate column 

• DataTable 

• Combine columns to make your maf file 

• Save as txt files 

 

 

 

GGA Confidential 30 
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Make your MAF Format by yourself 

QIAGEN І PowerPoint Template & Style Guide 31 

Let’s see the script of R! 
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Regular Expression 

• A sequence of characters that define a search pattern 

• Be useful to search the pattern of word in your data 

• Example: 

• re.findall('(\d+)[:]',str(df['Location'])) 

◦ (\d+)[:] means: 

◦ I want the number of INTEGER or FLOAT (or more) before the pattern ‘:’ and the data is 

from the attribute of Location in the DataFrame called df 

 

• Disadvantages: 

• Not easy to learn… very complicated! 

 

32 
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maftools on Bioconductor of R 

• The common visualization way to visualize the variants in your data 

• The example of visualization  

• Oncoplot 

◦ Rainfall plot 

• Statistics plot (MAF summary) 

• Bar plot 

 

 

 

 

• https://www.bioconductor.org/packages/release/bioc/vignettes/maftools/inst/doc/maftools.html 

33 
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The output is generated by maftools 

34 

Oncoplot MAF Summary 
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Key Points on maftools 

• No other defined words in Variant Classification section 

• No synonymous variants in your OncoPlot 

• If you have multiple-hit on the specific genes, it will be classified as “Multi-Hit” 

• Samples are defined in the Tumor Sample Barcode attribute 

 

 

• References: 

• http://tardis.cgu.edu.tw/maftools.html 

• https://github.com/umccr/MAF-summary#maf-field-requirements 
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http://tardis.cgu.edu.tw/maftools.html
http://tardis.cgu.edu.tw/maftools.html
https://github.com/umccr/MAF-summary#maf-field-requirements
https://github.com/umccr/MAF-summary#maf-field-requirements
https://github.com/umccr/MAF-summary#maf-field-requirements
https://github.com/umccr/MAF-summary#maf-field-requirements
https://github.com/umccr/MAF-summary#maf-field-requirements
https://github.com/umccr/MAF-summary#maf-field-requirements
https://github.com/umccr/MAF-summary#maf-field-requirements
https://github.com/umccr/MAF-summary#maf-field-requirements
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Example small script on R 

36 
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plotmafSummary 

GGA Confidential 37 



Sample to Insight 

Oncoplot 

GGA Confidential 38 
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TiTv plot 

GGA Confidential 39 
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www.QIAGEN.com 

www.QIAGENBIOINFORMATICS.com  

http://www.qiagen.com/
http://www.qiagenbioinformatics.com/

