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Introduction Pipeline workflow

Huge volume of whole-genome metagenomic samples in repositories keeps _ |
, , , : , Reads mapping Coverage calculations
growing at increasing pace. In community of researchers, there is a need for L (bowtie [4]) (BEDtools [5]) J | ORACLE

robust data analysis tools that allow efficient description of compaosition, — -
classification and clustering coupled with comprehensive visualization of results Reference Set Reference
Particularly, human gut microbiome is one of extensively studied topics in ' coverage statistics
_ o .. . Gene

metagenomic research.We developed a software pipeline for bioinformatic

. . . . . . Reference Set
analysis of metagenomic data obtained from human gut microbiota sequencing
currently available as a free web service MALINA. tR anguage J
The pipeline was used in the workflow of Russian Metagenome Project . It _ —
. . . . isualization Statistical anal I~
included analysis of 132 human gut metagenomic samples from various groups o o MOAELZEER
of Russian population, including healthy citizen of large cities, country-side and Web-service can process metagenomic short reads (including color-space SOLID
Isolated communities, and patients with diseases of heart and intestine. The reads). Additionally, long reads can be analyzed (via pre-fragmentation).
samples were sequenced in short reads on ABlI SOLID. The research is Two reference sets are catalogs of human gut microbial genomes (>400

described in poster 'Examining composition of Russian human gut microbiota genomes) and prevalent genes [2]. Genomes are aggregated at genus level,
by assesing relative abundance of functional and taxonomical units ’. genes are grouped by COGs.

MALINA interface Metagenomic analysis results

1. Login 1. Clustering 2. Taxonomic composition

malina.metagenome.ru Demo access allows to analyze
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These two components explain 68.23 % of the point variability.
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2. Get started

| Clusters are prodused usin | -
malina.metagenome.ru Instructions on usage P g Top represented genera accounting for 80%

n L
Menu = lagout Bind read files to read sets _ )
On server, your data is structured according to the hierarchy: za u l l a I l Ce a re I S a e
tttttttttt Groups of samples = Sarnples > Read sets . . .
roup of samples contains several metagenomic O lez that have sorme common feature (e, case subjects or control subjects) and are to be analyvzed together as a class. O S e rVI Ce a re p rOVI e y
53 re don

e s s with examples 3. Heatplot with clustering 4. Principal Component Analysis

A reads are b 1L S page.

The read sets can be aligned to two reference sequence sets: hurman gut microbial genome catalog (so called "HMP" here) and gene catalog (so called "BGI" here),

Cowerage of any of these reference sets can be selected for analysis, O O u u
Select:

-re ant to analyze

My Files g MA samples tha
Sarmples, in their turn, consist of read sets that are single (usually) or multiple (f several sequencing replicates per sarme DRA
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sssssssss

=
0o
A
T =
=}
[

an,
| | |

i reference to use (genes-BGI or genames-HWVP =5

-h nto which to project your read sets Color HEE" G ]

- Show on plots with: which buit-in read sets will be shown on plots together with your data MO 238

After selection, press Analyze button, You will be notified of the results by e-rnail, 1 =

Results

After the analysis is complete, its status on Results page changes to Complate and the files are ready to be downloaded as an archive (NUM.zip, where MUM is analysis 100, Murmber of files depends on

input parameters,

13 svod_genus_NURM, sy f svod_cog_MNUM, sy tables containing feature vectors (either on genera or COG dusters relative abundance) that were input to statistical analysis,

walues are normalized base-pair counts for each read-set and each feature, OMS_259
COMS_180 oM 180

27 clustering_E_MUM.tsy J clustering_C_MUM.tsv: table with k-medoids clustering results both for vour data (genera and COG, correspondingly) and additional read-sets, if chosen, - — Spb_gz
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37 clusplot_E_MUM. pdf f clusplot_E_MUM. pdf: visualization of clustering results -

47 boxplot_user_data_E_MWUM.pdf [ boxplot_user_data_C_NUM.pdf: boxplots for the most abundant generafCOGs that form 80% of normalized base pair coverage for user's dataset,
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Sessions of your account including datasets, analysis runs, results are stored
and can accessed at any time via Web browser
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| . PCA is performed for genera accounting
4. Start analysis —!—§I| - = for top represented genera accounting

. , . _ = . for 80% of abundance. Thus drivers are
Together with user's datasets, four built-in datasets can be processed: TN THR I HHIT .
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- Project samples Heatplot is generated for most
abundant genera, showing both
k-methods clustering and hierarchical

clustering using average method

5. Download results

After the analysis is complete, download archived results (PDF and text files). 5. Between Class Analysis
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The pipeline was tested on metagenomic data obtained from existing studies [1, 2
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