
Taxon Set Enrichment Analysis
(TSEA)



Goal

• Starting from a list of microbes of interest to test
whether there are enrichments of taxon sets

• Taxon set as groups of microbes that has something in
common. For example,
v microbes that share same phenotypical traits, association

with host lifestyles or biochemistry. (such as shape, motility,
oxygen requirement, diet, food, BMI etc.)

v microbes that have been found to be significantly associated
particular developmental, physiological or disease conditions

v microbes that are altered in composition by a common
genetic variation.



• Currently, MicrobiomeAnalyst supports three type of taxon sets based on the 
taxonomic resolution of organism or microbes present:

vMixed-level taxon sets (for 16S marker sequencing data)
§ Any possible taxonomic level (i.e. phylum to species)  can be used
§ Two types of taxon sets: Human disease and Human genetic variations associated
§ Human disease associated:

§ 39 disease associated taxa sets
§ Derived from public database MicroPattern ( http://www.cuilab.cn/micropattern)

§ Human genetic variations associated:
§ 1520 genetic variations (genes) associated taxa sets
§ Derived from the a web-based tool HOMINID (http://blekhman-server1.oit.umn.edu/otugenediagram/)

vSpecies-level taxon sets (for shotgun and16S marker sequencing data)
§ User can upload list of microbes characterized at species level.
§ 170 host lifestyles, physiology, development and biochemistry associated taxa sets
§ Both 16S as well as marker-gene sequencing can provide taxonomical resolution up to species 

level.
§ Derived from literate review (http://science.sciencemag.org/content/352/6285/565)

vStrain-level taxon sets (for deep shotgun sequencing data)
§ Lowest most (i.e. stain level of microbes) is used
§ 100 disease and phenotype associated taxa sets
§ High-throughput shotgun sequencing provide such kind of  taxonomical resolution for microbes

Taxon Sets



Strain-level taxa sets

Disease 
phenotypes

Organism phenotypes

Disease phenotypes

Phenotype database

• We derived our list of species from HMP (Human Microbiome Project) reference 
genome.(~2270 species)

• Then, we collected all their phenotypes, ecological niches and disease  associations 
through GOLD database and literature review, for  creating species set.

• Currently, MicrobiomeAnalyst have 100 such  bacterial species  set (~40 disease 
association sets).



Click here to start 



C. Upload a list of strain-level microbes

3 ID types for species can be chosen .
(Strain Name and NCBI taxonomy and 

GOLD ID ) Step 1 : Choose the 
parameters above. Copy 
and paste a list of strain-

level microbes 

Step 2 : Click 
“Submit” to proceed

You can try 
our example 

also



2. Name mapping for microbes

User query

• We map the user upload organisms list with our list of organisms derived from HMP 
reference genome. 

Click “Submit” to 
perform Enrichment 

analysis on strain-level 
taxon set. 



3. Enrichment Analysis Summary

Hypergeometric test is used to test if certain species sets are represented more
often than expected by chance

Node attributes:
• Color: P-values
• Size: No. of Hits

Each node  
represents a 
species set

Click on node to 
view the actual hits 

of the taxon set. 
Drag a node to re-

arrange its position to 
avoid overlaps. 

Mouse over mouse on 
a node to view its label 

(if not shown) 

Network view

Drag a node to re-
arrange its position to 

avoid overlaps. 

Mouse over mouse on 
a node to view its label 

(if not shown) 

Click on node to 
view the actual hits 

of the taxon set. 
Drag a node to re-

arrange its position to 
avoid overlaps. 

Mouse over mouse on 
a node to view its label 

(if not shown) 



4. Enrichment Analysis Results

Click on “View” to 
see list of microbes 
present within each 

set. 



B. Upload a list of species-level microbes

User can upload any valid name 
for microbes characterized at 

species level.

Step 1 : Choose the parameters 
above. Copy and paste a list of 

species-level microbes 

Step 2 : Click 
“Submit” to proceed.

You can try 
our example 

also



2. Name mapping for microbes

User query

• We map the user upload organisms list with list of organisms derived from literature 
review by other researchers. 

Click “Submit” to 
perform Enrichment 

analysis on Species set. 



3. Enrichment Analysis Summary

Hypergeometric test is used to test if certain species sets are represented more often than
expected by chance

Node attributes:
• Color: P-values
• Size: No. of Hits

Each node  
represents a 
species set

Network view

Click on node to 
view the actual hits 

of the taxon set. 

Drag a node to 
re-arrange its 

position to avoid 
overlaps. 

Mouse over 
mouse on a node 
to view its label 
(if not shown) 

Click on node to 
view the actual hits 

of the taxon set. 

Drag a node to 
re-arrange its 

position to avoid 
overlaps. 

Mouse over 
mouse on a node 
to view its label 
(if not shown) 



4. Enrichment Analysis Results

Click on “View” to 
see list of microbes 
present within each 

set. 



A. Upload a list of mixed-level of 
microbes

User can upload any valid name 
for microbes and can be at any 

possible taxonomical level 
(phylum to species)

Step 1 : Choose the suitable 
taxon-set library from either 

disease-associated or genetic 
variations associated and 
paste a list of  microbes 

Step 3: Click 
“Submit” to proceed.

You can try 
our example 

also Step 2 : Copy and paste a list 
of  microbes 



2. Name mapping for microbes

User query

• We map the user upload species list with our list of species derived from disease association 
database (MicroPattern). 

Click “Submit” to 
perform Enrichment 

analysis on Species set. 



3. Enrichment Analysis Summary

Hypergeometric test is used to test if certain disease-associated taxa sets are
represented more often than expected by chance

Bar attributes:
• Color: P values
• Size: No. of Hits

Each node  
represents a  

disease taxa set

Network view

Click on node to 
view the actual hits 

of the taxon set. 

Drag a node to 
re-arrange its 

position to avoid 
overlaps. 

Mouse over 
mouse on a node 
to view its label 
(if not shown) 



4. Enrichment Analysis Results

Click on “View” to 
see list of microbes 
present within each 

set. 



=== END ===


