Welcome to

Resist=Xplorer

- a web -based tool for visualization and exploratory analysis of resistome data

The key features include:

Support for a wide array of common as well as advanced methods for composition profiling, visualization and exploratory data analysis;

Comprehensive support for various data normalization methods coupled with standard as well as more recent statistical and machine learning algorithms;
Support for a variety of methods for performing vertical data integrative analysis on paired metagenomic datasets (i.e. taxonomic and resistome abundance
profiles);

Comprehensive support for ARG functional annotations along with their microbe and phenotype associations based on data collected from more than 10

reference and curated databases;

A powerful and fully featured network visualization for intuitive exploration of ARG-microbal host associations, incorporated with functional annotations

enrichment analysis support.

In this manual, we will go through the analysis of resistome data using INTEGRATION  data as input.

Please cite:
Dhariwal A, Junges R, Chen T, Petersen FC.
ResistoXplorer: aweb -based tool for visualization and exploratory analysis of resistome data.



In this manual, you will encounter blue and red dialog boxes.

Blue dialogs indicate explanations and details for different functions in each page, while
red dialogs  indicate actions that will move forward with the analysis to a new screen or a
download option for a visualization/analysis.

The question mark icons are available in ResistoXplorer.
If you hove over it, a short explanation about that item will appear.

Throughout this manual you will also find additional explanations
about the functionalities of ResistoXplorer following this icon.




In the front page of ResistoXplorer, you can select one of the three options for input data:
ARG list I ARG table I Integration

T

b,
BA web-based tool for visual, statistical and exploratory
analysis of resistome data

]

ARG list ARG table : Integration

:{ In this manual, we will go through

analysis using Integrative data, so
click here to continue.
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# » MultiData Upload

1. Upload both your microbiome and resistome abundance profile

A. Taxonomic profile (Taxon abundance and taxonomy information)

1. Taxon abundance table: * (.txt or .csv format) @ Choosefile | No file chosen Here you can up|0ad your data in
.Ixt or .csv formats, and you will
need to upload the taxonomic,
resistome, and metadata.

i No file chosen
2. Annotation file: (.txt or .csv format) (9]

B. Resistome profile (ARGs abundance and annotation information) Optional: You can also upload the
annotation files, if you have them.

1. ARG abundance table: * (.txt or .csv format) @ Choose file | NO file chosen

2. Annotation file: (.txt or .csv format) Q No file chosen

C. Metadata (Sample metadata information)

1o | No file ch
Metadata file: (.txt or .csv format) @ choose rile | No file chosen

If you click on the
dataset, you will be able
to download it as well. 2. Try our example data set

Data Type Description
Gut microbiota (bacteriome) and resistome profile of 60 samples from commercial beef feedlot cattle treated with therapeutic doses of
Opti0n3.|: Alternatively, you @ Beef feediot cattle tulathromycin (E Doster, et al.). Group label: Untreated and Treated- indicating the treatment group; Day1 and Day11 - indicating the timepoint
can use an example dataset group.
to explore the functionalities

of ResistoXplorer. [ subm |

To proceed with the example dataset of your choice, cl
your own dat a, click on the 6Submitoé button above t




i » MultiData Upload » Integrative Data Summary

Data Integrity check

Please review the Text Summary below from your uploaded microbi and resi: data. Click the Library Size Overview for a detailed visual summary of read count calculated for each sample. Kindly note:

» Features with zeros across all the samples and features that are present only in one sample (considered artifacts) will be excluded from further analysis from both the datasets

Resistome profile Metadata Library Size Overview YOU can CIiCk on the Other tabs to browse
through the details of the dataset.

Total no of features (taxa): 4600
Features with = 2 counts: 4600
Total read counts: 170218008
Average counts per sample: 2836966
Maximum counts per sample: 5792417
Minimum counts per sample: 598700
Sparsity (%): 16
Compositional: No In this manual, we will use the example dataset
call ed o6Beef feedlot catt
the option, a text and graphic summaries of the
data wil/l be avail abl e.
Il ntegrity Checkdo will al s
upload your own data.




i » MultiData Upload » Integrative Data Summary

Data Integrity check

Please review the Text Summary below from your uploaded microbi and r data. Click the Library Size Overview for a detailed visual summary of read count calculated for each sample. Kindly note:

» Features with zeros across all the samples and features that are present only in one sample (considered artifacts) will be excluded from further analysis from both the datasets
Taxonomic profile Resistome profile Metadata Library Size Overview

Total no of features (ARGs):

Features with = 2 counts:

Sparsity (%): 51
Compositional: No
Total read counts: 3773873
Average counts per sample: 62897

Maximum counts per sample: 132644

counts per I 18177




i » MultiData Upload » Integrative Data Summary

Data Integrity check

Please review the Text Summary below from your uploaded microbi and resi: data. Click the Library Size Overview for a detailed visual summary of read count calculated for each sample. Kindly note:

» Features with zeros across all the samples and features that are present only in one sample (considered artifacts) will be excluded from further analysis from both the datasets

Taxonomic profile Resistome profile Metadata Library Size Overview

No. of samples in microbiome data:
No. of samples in resistome data:
No. of experimental factor:

No. of discrete experimental factor:

I match (resi vs microbiome):
No. of samples matched (microbiome vs
resistome):

No. of samples that will be processed:




i » MultiData Upload » Integrative Data Summary

Data Integrity check

Please review the Text Summary below from your uploaded microbi and resi: data. Click the Library Size Overview for a detailed visual summary of read count calculated for each sample. Kindly note:

» Features with zeros across all the samples and features that are present only in one sample (considered artifacts) will be excluded from further analysis from both the datasets

Taxonomic profile Resistome profile Metadata Library Size Overview

Dataset: Taxonomic profile

Library Size Overview

20p2_CTTGTA_L008 ® 598700
372_CAGATC_LOO4 ® 1100847
220_TGACCA_LOO7 © 1203628
208_CAGATC_LO07 ® 1366794
34p2_GAGTGG_LO06 © 1400865
35p2_GTGGCC_L00S ® 1448008
156_ACAGTG_L0OS ® 1605056
349_TGACCA_L003 ® 1624717
84p2_AGTTCC_L003 @ 1656637
261_GTCCGC_L001 ® 1679256
11p2_GATCAG_LOO1 # 1800184
228_CCGTCC_LO08 1889017
164_TTAGGC_LO0S ©2114349
02p2_TGACCA_LO0O4 ©2190074
84 _CCGTCC_L003 #2245002
03p2_ACTGAT_L004 ®2315554
286_GTTTCG_L002 © 2327553
281_GTGAAA_LOOT 2335997
83_ATGTCA_L002 ® 2500403
86p2_GTCCGC_LO02 © 2502703
56p2_GTTTCG_LO0B ® 2516496
37_CTTGTA_LOO1 © 2521530
289_GAGTGG_L003 ® 2532881

93_GTGAAA_LOO3 02591865 If the details seem fine,

376_ACTTGA_LO04 #2635302 go ahead and click on
92_GTCCGC_LO03 2665411

72p2_ACAGTG_LOD4 ® 2679533 6Proceed©o.
87p2_ATCACG_L002 #2732555
81p2_CCGTCC_L001 © 2738461
130_ATCACG_LOOS # 2799856




# » MultiData Upload » Integrative Data Summary P Data Filter

Data Filtration
Data Filtration aims at remaving or filtering low quality or uninformative features from the data to improve the downstream statistical testing. Uninformative features can be filtered through two main ways:

« Low count filter: features that are present in a few samples with a very low read count are difficult to distinguish from sequencing errors. User need to set a minimum count (default value: 2). A 20% prevalence filter means that at least 20% of the values of a
feature should contain at least 2 counts. You can also filter based on mean and median values.

» Low variance filter: features that de not vary or remain constant throughout the experiment conditions are not likely to be associated with the conditions under study. Feature variances can be calculated using inter-quantile range (IQR), standard deviation ar
coefficient of variation (CV).

We generally recommend users to use more stringent fiteration criteria for taxonomic data due to larger size (more no. of features) and more abundance (higher library sizes) as compared to resistome data.

For integrative data analysis, you can choose to either use the same filters for both taxonomic and
Note: If you want to choose different filtering parameters for both datasets, please perform data filtration reS|St0me data, (0] § yOU can Set SpeCIfIC fl|terS fOI’ eaCh If yOU WOU|d I|ke '[O treat them Separately,
of resistome data first. uncheck this box, and set the details by browsing in the tabs above.

. Use same filteration parameters for both dataset
R Features with very small counts in very few samples are likely due to sequencing errors.
You need to first specify a minimum count (default value is 2).

Minimum count: |

revalence in samples (%) |
Low count filterg L4

Mean abundance If you use 20% prevalence filter, meaning for any feature to be retained, at least
Median abundance 20% of its values should contain at least 2 counts.

In addition, you can also filter low abundance features based on their mean or
median values below the minimum count.

Percentage to remove (%): |

@!nter-quantile range

Low variance filter @ ey Standard deviation

Coeffecient of variation

Features that are close to constant throughout the experiment conditions can also
be filtered, especially for comparative analysis. The variance can be measured
m using inter -quantile range (IQR), standard deviation or coefficient of variation (CV).

The lowest percentage based on the cutoff will be excluded.

Feel free to set the parameters
of your preference. In this
manual, we will move forward
with the default values. Click
on 6Submitod.

Please notice that you cannot
move forward with the analysis
without <clicking




You will then receive messages
indicating how many features
were removed and how many

remain after the filtering
process, for both taxonomic
and resistome data.

You can now proceed with the
analysis. CIi




