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1 Introduction 

 
The step-by-step procedure for setting up the environment and carrying out this research 

study is thoroughly described in this configuration handbook. This document contains details 

on the tools, software programming language, library packages, and system hardware 

settings. 

 

The document also covers the steps like input, output artifacts and command line instructions 

required from installation step up to end outcomes of the research project. 

 

2 Environment set up Instructions. 

2.1 Software Specifications 

 

The tools required for this project are as follows.  

 

1) Based the Operating system environment QIIME can be installed on any platform as 

mentioned in install documentation (QIIME 2 user documentation, n.d.).  This 

research project installed QIIME2 tool on Docker 1  . 

 

 
 

2) Latest Version QIIME 2 releases: 2023.5, (QIIME 2 user documentation, n.d.) is used 

for this project using Docker.This project installed QIIME on Docker . 

 

                                                             
 
1 https://www.docker.com/products/docker-desktop/ 
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3) FastQC tool  2 for checking the quality of the sequences downloaded. 

 

Software  Version 

Docker v0.11.2-desktop.1 

QIIME 2  2023.5 

FastQC Version 0.12.0 
 

 
 

2.2 Hardware Specifications 

 

Below are the hardware specifications with which this research project is carried out. 
 
 

Hardware  Specifications 

Operating 
System  

Windows 10 Home 
Version 22H2 

Processor  Intel(R) Core (TM) i7-8550U CPU @ 
1.80GHz   2.00 GHz 

RAM  16.0 GB 

Hard Disk  450 GB  
 
 

2.3 Source data  

 

The data for this is collected from open-source database European Nucleotide Archive (ENA) 

which is a repository storing annotated DNA and RNA sequences. The 17 selected samples 

from the project PRJEB27564 3 are used for this study, out which 8 faecal samples are from 

healthy individuals and 9 faecal samples from Parkison’s patient. 

 

The raw sequence fastq files which are pair end reads with separate files for forward and 

reverse reads are first downloaded on to the local disk which is mounted on Docker Desktop. 

                                                             
 
2 https://www.bioinformatics.babraham.ac.uk/projects/fastqc/ 
3 https://www.ebi.ac.uk/ena/browser/view/PRJEB27564 

https://www.bioinformatics.babraham.ac.uk/projects/fastqc/
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Below attachment gives the list of all the sample files used for this study downloaded from 

ENA repository. 

 

 
 

3 Implementation 
 

Implementation for this study is mainly carried on QIIME 2 tool for the analysis of the 

16SrRNA sequence to derive the features, ASV’s and taxonomy abundance. With QIIME 2 

installed on docker the implementation instructions are through command line interface. 

 

All the commands from the beginning of installation to model evaluation is provided in the 

below attachment file. 

 

 
  

3.1 Importing 

The quality control of the downloaded raw files is first checked with external tool FastQC 

software. 
 

Then the downloaded sample files on local disk are imported into the QIIME 2 tool for 

analysis. This tool as a framework to process these files (QIIME 2 development team, n.d.). 

Depending on the input files format and layout importing to QIIME 2 tool the steps differ. 

For this study the sample files are 16S rRNA demultiplexed pair end sequences fastq files. 

All possible file formats and importing instructions are provided in QIIME documentation 

(QIIME 2 user documentation, n.d.) (QIIME2 development team, n.d.).Manifest file format 

import is used,this file has sample id’s and its absolute path for import. 
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QIIME2  offers a interface to the view .qza and .qzv artifacts files on a brower directly. 

(Anon., n.d.).  

 
 

 

3.2 Data Analysis 

 

In this step sequence quality control is carried out. Denoising the sequences using deblur 

methods and feature table and representative sequences are generated. This is the most 

important and critical step for further analysis as the artifacts generated at this step are used 

for various analysis like taxonomy classification, finding alpha diversity, beta diversity and 

sample classification. 
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A) Joining Pair end Reads: 

As the fastq files are pair end reads, sequences need to be joined because deblur 

method works on single end layout files. Using merge pairs in vsearch method 

forward and reverse read files are joined. Below statements accomplish this task in 

QIIME 2. 

  

 
 
 
 
 
 

B) Denoising using Deblur: 

 

Once the pair end read are joined the out artifacts are single end reads and these reads 

are input artifacts to the deblur denoise-16S method available in QIIME 2 as a 

method. The sequences are trimmed to length 300 where quality score of the 

sequences started to decrease. 
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Feature table view   
 
 

 
 
 

Denoise statistics  view  
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 Representative sequence’s view 

 
 
 

C) Taxonomy Classification using Feature Classifier: 

 

Once the feature table is extracted by the deblur method, further analysis on taxonomy 

classification using pretrained classifier with silva and green genes reference database 

is performed. 

 

 
 

 
 

Taxonomy summary report is generated to see the levels and abundance of the microbial 

species per feature. With level of confident the species is predicted with reference database. 
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3.3 Model 

 

Supervised machine learning classifier algorithms built based on sci-kit learn python 

packages provided in QIIME 2 to predict the samples susceptible to Parkinson’s disease. —p 

-estimator argument to the plugin gives a list of classifiers to choose (scikit-learn developers, 

n.d.). Meta data file is provided as one of the input artifacts to the sample classifier which 

give the samples meta data as shown. Based the meta data column DieseaseStatus which 

serves as labelled column for the model training and predicts the test samples. 
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Sample classifier with default inputs 

 

 
 

Sample classifier with estimator Random Forest Classifier with n estimators decision tress to 

50. 
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Sample classifier with estimator LinearSVC  

 
 
 
 
 

Your third section. Change the header and label to something appropriate. 
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