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Pipeline





bowtie
bwa

Tsv 
Genome Browser Visualization
etc.

File Types Softwarebcl2fastq

bedtools
samtools
R
etc.



File Types





Paired end Fastq files



Paired end Fastq files

- 2 different fastq files are generated

        _________.R1.fastq    __________.R2.fastq

- Each pair of fastq reads will share a read name, and be in the same order in 
their respective fastq files



UMItGFP STARR-seq Insert polyA 10x Barcode 
(forCell) Read1Read2 P5P7 Sample 

Index

Final Library Read Structure (Custom, Target Enrichment)

P7 - Nextera sample index i7 - Nextera Read2 Outer - Nextera Read1 Inner - tGFP Inner - STARR-seq Insert - polyA - UMI - 10x barcode - TruSeq Read1 Outer - P5 Outer

Size: 
P7 (27bp) + Nextera sample index i7 (8bp) + Nextera Read2 Outer (15bp) + Nextera Read1 Inner (19bp) + “tGFP Inner - STARR-seq Insert - polyA” (37+500+158 bp) 
(searched tGFP inner primer sequence in SingleCell > Designs > scSS_FoxP2_Vector_Example_Insert.dna, get everything from tGFP inner match to end of SV40 
poly(A) signal, but replace Example Insert with 500bp) + UMI (12bp) + 10x barcode (16bp) + TruSeq Read1 Outer (21bp) + P5 Outer (25bp) = 838bp
27 + 8 + 15 + 19 + 37 + 500 + 158 + 12 + 16 + 21 + 25 = 838bp













Genome Browser Visualization



Software



How to use software

● Bcl2fastq: DCC module or self install, command line
● Bowtie: DCC module, command line
● BWA: DCC module, command line
● MACS: DCC install miniconda, make miniconda virtual Python env, activate 

env, install macs3, command line
● Samtools: DCC module, command line
● Bedtools: DCC module, command line
● R: DCC module or self install with RStudio, command line or GUI with 

RStudio
● Genome Browser: website, GUI



Different software for the same step, e.g. for alignment, bowtie vs bwa

● “However, Bowtie maintained the best throughput for most of the tests while 
BWA performed better for longer read lengths.”

● Bowtie: ChIP-seq, ATAC-seq
● Bwa: RNA-seq (STAR may be better due to splice awareness)



Single-cell, e.g. cellranger



Applications of sequencing analysis

Poll: what sequencing data are you hoping to analyse?

- Sequencing data that you generated
- Sequencing data that a labmate or collaborator generated
- Publically available sequencing data from a consortium or publication?
- None right now, just hoping to learn more



What can you do with NGS sequencing data?

1. Look for enrichments/pile up of reads
a. ATAC-seq, ChIP-seq, DNase-seq, etc… (find regulatory elements)

2. Find mutations in samples compared to a reference
a. Whole genome/Exome sequencing

3. Look at the transcriptome, find differentially expressed genes between 
conditions
a. RNA-seq

4. Visualize on genome browser

Many, many more….



What can you do with NGS sequencing data?

- NGS creates a lot of data, more that is often talked about in a publication. If 
you see a publications that has done an interesting sequencing experiment in 
a relevant cell type/tissue to you, download and reanalyze for things you are 
interested in!



Fastq alignment with BWA. Tutorial on DCC

You can copy the whole tutorial over to your directory in DCC with:

cp -r /hpc/group/vertgenlab/seth/qlsBreakfast/ /path/to/your/dir/

Feel free to reach out to me for any sequencing questions: 
seth.weaver@duke.edu
yanting.luo@duke.edu 
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