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Community
“Group'or'association'of'populations'of'two'or'
more'different'species”

Richness
The'species'richness is'how much species'
there are in'a'sample

Eveness
The'species'evenness is'who equal the relative'
number of species'are in'a'sample

Diversity2=2Richness2+2Evenness
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Relative(abundance
Number of each species/relative/to/total/number
of all/species/in/a/sample

Clustering
Grouping sequences into clusters (/or/bins)/
bases/on percent similarity (commonly 97%)./
Each bin/cluster is/termed an/OTU.

OTU:(operational taxonomical unit
Most/commonly used/microbial/diversity unit./
Whilst sometimes used/as/a/proxy for/species/it/
is/a/distinct entity.

Chimera
PCR/artefact

Barcode/index
Short/piece of DNA/added to/each read that is/
sample/specific;/allows for/multiplexing of
samples
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Multiplexing/Demultiplexing
Pooling multiple,DNA,samples,together
before sequencing.,During,downstream
analysis samples,will be,demultiplexed
(separated by,sample),based on the
barcodes.

OTU1table (Biome table)
Matrix,containing counts of OTUs and,
corresponding metadata,(e.g.,taxonomy)

Community)profiling)/ terminology



Eveness
The$species$evenness is$who equal the relative$number of species$are

Richness
The$species$
richness is$
how many
species$
there are in$
a$sample
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abundance
Number of
each species$
relative$$to$
total$number
of all$species$
in$a$sample
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Richness(=(4((((((((((((((((((((Richness(=(4

Evenness((high)(((>((((((((((Eveness (low)

Diversity))))))))))))))>)))))))))))Diversity

Community)1 Community)2
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Diversity(=(Richness(+(Evenness



Community)1 Community)2

OTU)
ID

Community)
1

Community)
2

Taxon

OTU1 4 1

OTU2 4 2

OTU3 5 4

OTU4 3 9

OTU*table

OTU*=*Operational*taxonomic*Unit
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Diversity*=*Richness*+*Evenness



Marker&gene&(e.g.&16S)

OUT&table

Community)profiling)/ amplicon

Classification&using&markers



Quality(control(and(filtering

Taxonomical(annotation

Taxonomical(
profiling

Target5specific(primers,(
adapters,(barcodes

Enrichment

Fragmentation

End5repair,(
adapters,(barcodes

Amplicon ready(
for(sequencing

Whole(metagenome
library(ready(for(
sequencing

Template1
DNA

Library1
preparation

Sequencing

Data1
analysis

Random1sequencingAmplicon1sequencing

Quality(control(and(filtering

Taxonomical(annotation

Taxonomical(
profiling

Identify(16S(rRNA reads

Community)profiling)– amplicon vs random)sequencing

Non>16S1rRNA reads

Identify(clade5
specific(markers

Metagenome(
assemblies

Taxonomical(
annotation

Taxonomical(
profiling

Contig(
binning

Taxonomical(
annotation

Taxonomical(
profiling

Nucleotide/(
protein(reads

Taxonomical(
annotation

Taxonomical(
profiling
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Amplicon)sequencing

Targeted)sequencing)

Metabarcoding
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Markers'for'microbial'profiling



Community)profiling)/ amplicon
Illumina(amplicon(sequencing



Visual'exploration

Community'profiling

Clustering'analysis

Differential'abundance'
analysis

Biomarker'analysis

Functional''potential

Gene'marker'
analysis

Raw'
data

Quality
control

Chimera'
checking

Demultiplexing
OUT

clustering

OUT
annotation

Denoising

Data'filtering'&'
normalization
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OUT
table

Amplicon)sequencing)workflow
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OUT$#$ Samples Taxonomic$linkage

OUT$table
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Alpha,'beta'and'gamma'diversity'(introduced'by'R.H.'Whittaker'in'1972)

• Alpha'diversity
• species'richness'(number'of'taxa)'within'a'single'microbial'ecosystem.
• How$many$different$microbial$species$can$be$detected$in$one$sample?

• Beta'diversity
• diversity'in'microbial'community'between'different'environments'(difference'in'taxonomic'
abundance'profiles'from'different'samples).

• How$different$is$the$microbial$composition$in$one$environment$compared$to$another?

• Gamma'diversity
• is'a'measure'of'the'overall'number'of'species'(sum)'within'a'landscape.'
• How$many$different$microbial$species$can$be$detected$in$the$region$of$interest?

Community)profiling)– analysis)and)visualization
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Alpha&diversity&

• Observed&richness&and&abundance
• the&number&of&observed&unique&OUTs&in&a&sample

• Chao1&and&CHA&estimators&
• Accounts&for&observed&OTUs&in&addition&to&low&abundance&species&(singletons&and&
doubletons)

• Estimate&richness&– not&diversity

• Shannon,&Simpson,&Fischer&index&
• Take&into&account&both&richness,&abundance&and&evenness
• Estimate&diversity

Community)profiling)– analysis)and)visualization



• Alpha&diversity
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Beta%diversity%

• Diversity%between%communities
• Expressed%as%the%ecological%distance%between%two%communities%

• Bray:Curtis%dissimilarity
• a%statistic used%to%quantify the compositional dissimilarity between two different%sites,%based on counts

at%each site.

• Jaccard%dissimilarity
• a%statistic used%for%comparing the similarity and diversity of sample sets.

• Unifrac (weighted/unweighted)
• differs from%dissimilarity measures such as Bray:Curtis%dissimilarity in%that it%incorporates information on

the relative%relatedness of community members by%incorporating phylogenetic distances between
observed organisms in%the computation.%Both weighted (quantitative)%and%unweighted (qualitative)%
variants%of UniFrac are widely used%in microbial%ecology,%where the former%accounts for%abundance of
observed organisms,%while the latter%only considers their presence or%absence.
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Principal)Coordinates)Analysis)(PCoA)
Bray5Curtis)index
Permutational)MASNOVA)statistics

2D)PCoA 3D)PCoA
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Core%microbiome
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Heatmap Correlation-analysis Dendrogram
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Linear'Discriminant Analysis'(LDA)'Effect Size (LEfSe) Random'Forests

Community)profiling)– analysis)and)visualization
Biomarker'analysis



Gene$marker$
analysis

Visual$exploration

Bar/area$plots

Pie$charts

Community$profiling

Alpha$diversity

Beta>diversity

Core$microbiome$
analysis

Clustering$analysis

Heatmap$clustering
analysis

Dendrogram$
analysis

Correlation$
analysis

Pattern$search

Differential$abundance$
analysis

Univariate$
analysis

Biomarker$analysis

Linear$Discriminant
Analysis

Random$Forests

Functional$$potential

PICRUSt

Tax4Fun



Community)profiling)– analysis)and)visualization
Differential*abundance*analysis



16S$amplicon Shotgun

Analysis(of(large(number(of(samples pro con

Depth(6 resolution pro con

Computational(resources((and(skills) pro con

Price pro con

PCR(amplification(bias con pro

Discovery(of(new(bacterial(genes(and(genomes con pro

Phylogenetic(information con pro

Functional(information con pro

Simultaneous(study(of(several(domains con pro

Community)profiling)– amplicon)vs)shotgun


