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Configuration Manual

Madhuri Dhatrak
Student ID: 21208808

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 ! .

Images on disk

& Images
Images Gl Feedoack B
& Volumes
LOCAL  REMOTE REPOSITORIES
@ DevEnvironments (30) I
Q
Extensions (330 H O Inuse only
@ Add Extensions NAME T TAG IMAGE ID CREATED SIZE
biobakery/workflows latest 24f1680c7004 about 3 years ago 6.68 GB
mongo latest b705! months ago 694.54 MB
postgres latest 901a82b310d3 1 ths ago 36 MB
giime2/core [inuse | latest Teca51c19af9 almost 3 years ago 452GB
quay.io/giime2/core [ m s | 20235 7682903eded1 about 2 months ago 5.66 GB

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 .

! https://www.docker.com/products/docker-desktop/
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Command Prompt - docker run -t -i -v C/Users/madhu/:/data quay.io/giimed/core;.2023.5
Microsoft Windows [Version 16. 0B45.3208]
(c) Microsoft Corporation. All rights reserved.

C:\Users\madhu>docker run -t -i -v C:/Users/madhu/:/data quay.io/gqiime2/core:2023.5

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 Windows 10 Home

System 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 PRIEB27564 2 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/PRIEB27564
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Below attachment gives the list of all the sample files used for this study downloaded from
ENA repository.

i

Raw seq files_list FN
A download .txt

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.

&

q2di_parkison_sampl
e_prediction.bash

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.



‘sample—id forward-absolute-filepath reverse-absolute-filepath

c118 /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-118-0 R1_@@l.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-118-0 R2_eel.fastq.gz
P60 /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/P-6@-0_R1 _@el.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/P-60-0_R2 e@el.fastq.gz
c1s /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-18-0_R1_@el.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-18-0_R2 eel.fastq.gz
c3e /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-30-0_R1_@el.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-30-0_R2_eel.fastq.gz
cag /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-48-0_R1_@el.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-48-0_R2_eel.fastq.gz
c51 /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-51-0_R1_@@l.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-51-0_R2_6@l.fastq.gz
cse /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-80-0_R1_001.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-80-0_R2_601.fastq.gz
c82 /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-82-0_R1_001.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-82-0_R2_601.fastq.gz
€137 /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564 SAMPLES/C-137-N_R1_001.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/C-137-N_R2_001.fastq.gz
P16 /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-16-N_R1_001.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-16-N_R2_601.fastq.gz
P31 /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-31-0_R1_001.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-31-0_R2_601.fastq.gz
P53 /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-53-0_R1_@@1.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-53-0_R2_ee1.fastq.gz
P77 /data/ENA_PRIEB27564_SAMPLES/ENA_PRJIEB27564 SAMPLES/P-77-N_R1_eel.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-77-N_R2_eel.fastq.gz
P99 /data/ENA_PRIEB27564_SAMPLES/ENA_PRJIEB27564 SAMPLES/P-99-N_R1_6el.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-99-N_R2_6el.fastq.gz
P1@3 /data/ENA_PRJEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-103-N_R1_ee1.fastq.gz /data/ENA_PRJEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-103-N_R2_@e01.fastq.gz
P116 /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-116-0_R1_0@1.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-116-0_R2_001.fastq.gz
P120 /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-120-0_R1_0@1.fastq.gz /data/ENA_PRIEB27564_SAMPLES/ENA_PRIEB27564_SAMPLES/P-120-0_R2_001.fastq.gz

Command Prompt - docker run -t -i -v C;/Users/madhu/./data quay.io/giime2/core;2023.5
5) r F
5) t @92
ampleData[Pair
--input-format PairedEndFa
--input-path i
--output-path .

QIIME2 offers a interface to the view .qza and .qzv artifacts files on a brower directly.
(Anon., n.d.).

& viewgiime2.org A A G w @ *»0 2

paired-end-demux_seqs.qzv Visualizatior

&ime 2view

i size, Hover over a box to see the parametric sever

Click and umber summary of the quality scores at the corresponding position

Reverse Reads

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.



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.

BN Select Command Prompt - docker run -t -i -v Cstersfmadhquata guay.io/giime2/core:2023.5

(qiime2-20

bash: ¥

(qiime2- ) 92247823ecf6: /i giime ‘HPE:I'L'h merge-pairs \
> eqs pai d-demux

> o-mergec en pairei

>

--i- I'Jc:tcl [Jc:l = =U. 4 \
--o-visualization p.air'-ed—_j-::-iruad—ﬁlter-ed.qz*...F

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.



Select Command Prompt - docker run -t -i -v C/Users/madhu/./data quay.io/giime2/core;2023.5
(giime2-2 )
: --i- deultlplP
--p-trim-length
——p—SnmpIP—:tat:

dehlur—'tats

entative-sequences pair
-table-deblur

gqiime feature-table tabulate-

ata pai
o-visualization pai

(giime2-20 ) roc 247823ect6:

> table paired-table-deblur.qza

' --m-sample-metadata-file pair_end | MPta tsv
o-visualization paired-table-deblur

Feature table view

¢« C @& viewqiime2.org/visualization/?type=html8isrc=899a3177-54d0-4221-bb99-3c5b8ef32e2f G B A B R
&ﬁmezview File: paired-table-deblur.qzv Visualization Details Provenance
Overview Interactive Sample Detai Feature Detail
Frequency # of Samples Observed In
257 1,327 16
7397e3519223287db339e7¢9561502e8 1,179 13
c80f6892bba04e8041733a349a9940e5 1,168 14

Denoise statistics view

< C @ viewgiime2 org/visualization/?type=html8isrc=3a2519cf-1594-47dc-98bc-2b37c3caldf4 G e W @ A
&ﬁmQQView File: paired-deblur-stats.qzv Visualization Details Provenance

Per-sample Deblur stats

Click on & Column header to sort the table.

Mouse over a Column header to get a descripfion.

fraction- unique- unique- unique-
artifact- fraction-  unique- unique- reads- reads- unique- reads- reads- reads- reads-
sample- reads- with- fraction- missed- reads- reads- reads- reads- hit- hit- reads- reads- hit- hit- missed-  missed-
id raw minsize  artifact reference derep derep deblur deblur artifact artifact chimeric chimeric reference reference reference reference
0 P53 2415 0.583023 0.0 0.0 345 1007 306 680 0 0 37 46 146 378 0 0
1 P31 2035  0.428279 0.0 0.0 397 1678 306 1150 0 0 22 35 215 991 0 0
2 c118 3374 0408121 0.0 0.0 453 1997 339 1294 0 0 26 44 216 1050 0 0
3 P103 25346 0.366133 0.0 0.0 2224 16066 1363 7563 0 0 302 582 500 5554 0 0
4 c18 27322 0351914 0.0 0.0 2283 17707 1337 8195 0 0 303 il 499 6209 0 0
5 P16 10041 0.332238 0.0 0.0 1236 6705 800 3782 0 0 85 134 422 3011 0 0



« c

Representative sequence’s view

& viewgimeZorg

&h\@?view paired-rep-seqs-deblur.qzv

Sequence Length Statistics

Visualization

Seven-Number Summary of Sequence Lengths
Download sequence-length statistics as a TSV Download seven-number summary as a TSV

Sequence Count Min Length Max Length Mean Length Range Standard Deviation Percentile: 2% 9% 25% 50 5% 9 928
2165 300 300 300.0 0 0.0 Length® (nts): 300 300 300 300 300 300 300

*Values rounded down to nearest whole number.
Sequence Table

To BLAST a sequence against the NCBI nt database, click the sequence and then click the View report button on the resulting page.

Download your sequences as a

Click on @ Column header to sort the table.

Sequence

Feature ID Length  Sequence

cB0f6892bba04e8041733a349a9940e5 300

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.

Select Command Prompt - docker run -t -i -v C:/Users/madhu/:/data quay.io/giime2/core;2023.5

(giime2-2023.5)
--m-input-file
--o-visualization paired-deblur-ta

y_silva.qza \

--o-visualization paired-deblur-taxonomy-summary_silva.qzv

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.

€ C' @ viewqgiime2.org raf e 4 1 4 A G w @ » 0 2
&i’mQView paired-deblur-taxonomy-summary_silva.qzv Visualization
Download metadata TSV file
This file won't necessarily reflect dynamic sorting or filtering options based on the Interactive table below.
Search:
Feature ID Taxon Confidence
=
0012dea73e04186111135484c67ae63f  d_ Bacteria; p__ Firmicutes; c_ Clostridia; o__Clostridia_UCGG-0

)14; {_Clostridia_UCG-014; g__ Clostridia_UCG-014

629ecc d__Bacleria; p__Bacleroidota; ¢__E

g_ Prevotella
002b2249 044660417103 d__Bacteria; p_Firmicutes; c__Clostridia; o__Lachnospirales; {__Lachnospiraceae; g__Butyrivibrio; s__Butyrivibrio_crossotus

003192b088bbd7!

d__Bacteria, p__Bacteroidota; c__Bacteroidia; o__Bacteroidales; f__Bacteroidaceae; g__Bacteroides; s__Bacteroides_fragilis 0.8751521885467743



B Select Command Prompt docker run -t -i -v C ;’Users,"madhuf;’data guay.io/giime2/core:2023.5
qii xa collapse --i-table paired-table-deblur.qgza

giime taxa collapse

a# giime feature-table summarize \
--i table p. ed-relati ndance-deblur_gg.qza
--o-visualization paired-relative-abundance-deblur-summary_gg.qzv

giime feature-table filter-samples \

e ./table_2k.qza

(qiime2 ) ) cf6:/data# giime taxa barplot \
3 --1 tablP . .

Y ) gg.qza \
--m-metadat i —end_meta.t
--o-visualization ./taxa _barplot_gg.qz

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.



File Edit Format View Help

SampleID Group  Description SubjectID TimePoint Hostbodyproduct Geographiclocation Age Sex DiseaseStatus
118 Control human-gut C-118-0 baseline Stool Finland N/A N/A HC
P6@ Case human-gut P-60-0 baseline stool Finland n/A N/A PD
P116 Case human-gut P-116-0 baseline stool Finland N/A N/A PD
P120 Case human-gut P-120-0 baseline stool Finland n/A N/A PD
c8e control human-gut C-80-0 baseline Stool  Finland N/A N/A HC
€51 Control human-gut C-51-0 baseline Stool  Finland N/A N/A HC
€82 Control human-gut C-82-0 baseline Stool  Finland N/A N/A HC
P77 Case human-gut P-77-0 baseline Stool  Finland N/A N/A PD
18 Control human-gut C-18-0 baseline Stool Finland N/A N/A HC
ca8 control human-gut C-48-0 baseline Stool Finland n/A N/A HC
p1@3 Case human-gut P-103-0 baseline stool Finland n/A N/A PD
137 control human-gut C-137-0 baseline stool Finland N/A N/A HC
c3e control human-gut C-30-0 baseline Stool Finland N/A N/A HC
Pog Case human-gut P-99-0 baseline Stool  Finland N/A N/A PD
P16 Case human-gut P-16-0 baseline Stool  Finland N/A N/A PD
P31 Case human-gut P-31-0 baseline Stool  Finland N/A N/A PD
ps3 Case human-gut P-53-0 baseline Stool Finland N/A N/A PD

Sample classifier with default inputs

Jcore;2023.5

fier cla

Command Prompt - docker run -t -i -v C/Users/madhu/:/data quay.io/qgiime

[l

(giime2-20823.5 @92247823ect atatt qiime sample-class
> --i-table ./pai table

>  --m-metadata-file

> --m-metadata-column Di

>  --output-dir irend

Sample classifier with estimator Random Forest Classifier with n estimators decision tress to
50.

Command Prompt - docker run -t -i -v C:/Users/madhu/;/data quay.io/qiime2/core:2023.5
(giime P23.5) root@92247823ecf6 ata#t giime sample-classifier cla
--i-table pai . \
--m-metadata-file pa
--m-metadata-column D
cature-
yarameter-tuning
=stima
--p-n-estimators

output-dir pa



Sample classifier with estimator LinearSVC
Command Prompt - docker run -t -i -v C/Users/madhu/:/data quay.io/qgiime2/core:2023.5

--m-metadata-file pa
--m-metadata-column Di
--p-optim eature
--p-parameter-tunin
--p-test-size 6.3 "
--p-estimato
--p-random-state 123
--output-dir paired

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

c & view.giime2.org/visualization/?type=html&src=288ab37b-3656-4b22-bf45-02b390447dd8

&ﬁmGQView File: model_summary.qzv Visualization |
Viodel parameters

Parameter setting

est__bootstrap True
est__ccp_alpha 0.0
est__class_weight None
est__criterion entropy
est__max_depth 16
est__max_features 0.1
est__max_leaf_nodes None
aet mav eamnlae NAana
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Anon., n.d. QIIME2 View. [Online]

Available at: https://view.qgiime2.org/

QIIME 2 development team, n.d. Overview of QIIME 2 Plugin Workflows. [Online]

Available at: https://docs.qgiime2.org/2023.5/tutorials/overview/#denoising-and-clustering
QIIME 2 user documentation, n.d. Installing QIIME 2. [Online]

Available at: https://docs.giime2.org/2023.5/install/

[Accessed 2023].

10



QIIME2 development team, n.d. Importing data. [Online]
Available at: https://docs.giime2.org/2023.5/tutorials/importing/
scikit-learn developers, n.d. scikit-learn. [Online]

Available at: https://scikit-learn.org/stable/supervised learning

11



	1 Introduction
	2 Environment set up Instructions.
	2.1 Software Specifications
	2.2 Hardware Specifications
	2.3 Source data

	3 Implementation
	3.1 Importing
	3.2 Data Analysis
	3.3 Model

	4 References

