Aim: To gain proficiency in exploratory analysis of amplicon sequencing data after quality control.

Specific Objectives:

• Understand the principles of amplicon sequencing and its application in microbiome research.
• Learn the fundamentals of data preprocessing, including quality control such as filtering of sequencing reads.
• Explore various bioinformatics tools and software commonly used for amplicon sequencing analysis (with emphasis on DADA2).
• Gain hands-on experience in performing basic data analysis tasks using relevant R packages.

We will work with a dataset already published:

Meta-taxonomic analysis of prokaryotic and eukaryotic gut flora in stool samples from visceral leishmaniasis cases and endemic controls in Bihar State India

Rachael Lappan,Cajsa Classon,Shashi Kumar,Om Prakash Singh,Ricardo V. de Almeida,Jaya Chakravarty,Poonam Kumari,Sangeeta Kansal,Shyam Sundar ,Jenefer M. Blackwell  

https://www.ebi.ac.uk/ena/browser/view/PRJNA525566

This cohort aims to study the association of bacterial communities with leishmaniasis status in Bihar State, East India. The data is deposited in NCBI/EBI with the ENA number: PRJNA525566. 

Download the FASTQ files and store them in a new folder named PRJNA525566_fastq. https://www.ebi.ac.uk/ena/browser/view/PRJNA525566

There are various methods to download these files. For more information, visit
https://ena-docs.readthedocs.io/en/latest/retrieval/file-download.html


Download the technical metadata file from https://www.ebi.ac.uk/ena/browser/view/PRJNA525566
by ticking all the boxes and selecting 'TSV'. Move the downloaded file to the PRJNA525566_fastq folder.
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File will be downloaded in download directory, move it to PRJNA525566_fastq folder


The FASTQ files were generated using two different sets of primer combinations:
1) 16S rRNA, fragment size ~500
2) 18S rRNA, fragment size ~200 bases

Let’s begin with the pre-analysis of the 16S rRNA amplicons.

During the hands-on session, we will go through the different steps involved in the analysis. Rest assured, all your questions will be addressed. I have shared some files in advance to ensure that the code works on your computers without issues. By now, you should have installed R, RStudio, and the required R packages on your computers.

Open the file: dd2.r

General comments: Each line that starts with the symbol ‘#’ corresponds to a comment about the code. Copy the first set of columns between the first and the next lines with the ‘#’ symbols into the RStudio window.
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Click 'Run'.
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You should encounter no error messages.


https://files.zymoresearch.com/protocols/_d6305_d6306_zymobiomics_microbial_community_dna_standard.pdf
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Compile Report from R Script

Create a standalone report that contains the code and
output from your R script.

For more information on compiling reports, see the
documentation at Compiling_Reports from R Scripts
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Table 1: Microbial Composition

Theoretical Composition (%)
Species Genomic 16S 16S & | Genome Cell
DNA Only’ 188! Copy? | Number?

Pseudomonas aeruginosa 12 4.2 3.6 6.1 6.1
Escherichia coli 12 101 8.9 8.5 8.5
Salmonella enterica 12 104 9.1 8.7 8.8
Lactobacillus fermentum 12 18.4 16.1 21.6 21.9
Enterococcus faecalis 12 9.9 8.7 14.6 14.6
Staphylococcus aureus 12 155 13.6 15.2 15.3
Listeria monocytogenes 12 14.1 124 13.9 13.9
Bacillus subtilis 12 17.4 15.3 10.3 10.3
Saccharomyces cerevisiae 2 NA 9.3 0.57 0.29
Cryptococcus neoformans 2 NA 3.3 0.37 0.18
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