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Why do we care about Variants? 

* Under 3.2 billion sites in the human genome, any 2 humans share 99.5% DNA 

-> are the same, we need to do selection 

* Genetic diRerences among people lead to diRerences in disease risk and 

response to treatment  

* Genetic variation is used to find genes and variants that contribute to disease 

* Cancer is a genetic variant at multiple levels 

 

Di5erent types of genomic variants 

 

- Point mutation: can change the signal  

- SV-translocation breakpoint just like structure   

Will transfer the 

generation 



Process of discover the genetic variants 

 
 

For the sequence mapping recap  

 

The no. means the diRerence  

For this example, compare GCCA with CCA, they are the same 

ð The no. equal 0 

Example 2: 

 

Compare GCGA with CCA, they have one diRerence  

ð The no. equal 1  

ð Its doesn’t mean that having the point mutation (Because only one 

sample) 

  



Variants VS Errors 

* Distinguish between actual variation (real change) and errors (artifacts)  

 

* Errors can creep in on diRerent levels:

 

* This situation is more reliable  

 

Genome Browser 

 

  

1% error 

How many risks mapped to the certain region  



Data pre-processing step 

 

SETP 1 : Map the reads produced by the sequence to the reference  

 

  



* Input format: FASTQ

 

ð P error value => smaller means lower error  

 

* Output format: Sequence/Binary Alignment Map(SAM/BAM)

 

ð Binary format is to reduce file size 

ð Coding applies from 001.fastq 

coding 



 

Read name = ID 

Position = the coordinate with mapping 

  

CIGAR summarizes alignment structure

 

ð “Pos :2” means the starting point for the mapping 

ð “3M” means 3 matched  

ð “1D” means 1 deletion  

ð “1I” means 1 insertion 

  

MAPQ = mapping quality  

CIGAR = mapping result  



STEP 2 : Mark duplicates to mitigate duplication artifacts  

 

For having the X, we want to reduce it  

  



 

STEP 3 : Variant calling in more detail  

 

For the Joint-call Cohort , it is supper powerful 

*Variant Call Format (VCF) 

 

ð For the “header”, all the record within the file  

ð “Record” refers to each variant 

ð “#CHROM” means chromosome no. 

ð “POS” means position 

ð “REF” means reference  

  



Joint analysis empowers discovery 

 

 

From pre-sample GVCFs to final multi-sample VCF

 

ð They have diRerent quality  

ð Higher quality means more sample which is more credible 

  

VS 



Conclusion and significate part 

 

 

ð Should know the reason why duplicate  

 


