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Microbial ecology: how microorganisms
interact with each other and their environment

• Biodiversity – isolate, identify, and quantify
microorganisms in various habitats

“WHO’S THERE?”

• Microbial activity – measure what microorganisms are
doing in their habitats

“WHAT ARE THEY DOING THERE?”

MIMG 109AL/BL – What’s it about?



MIMG	109L	Posters



MIMG	109L	Posters

Cultivation	dependent	analysis	
on	cultured	bacterial	isolates

Cultivation	independent	analysis	
of	microbial	community	profiles
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What	is	the	microbiome?

• Microbiome – community	of	microorganisms	(mainly	bacteria)	in	
any	environment

• The	microbiome has	been	studied	in:
• human	samples
• animal	samples
• soil	samples
• indoor	surfaces	etc.,	etc.

How	can	DNA	sequencing	techniques	
be	used	to	study	the	microbiome?	



Amplicon	sequencing	of	the	16S	gene
Use	an	molecular	evolutionary	

clock!

16S	rRNA gene



Microbiome	Analysis	Flowchart

Claesson 2017
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https://www.biorxiv.org/content/early/2018/11/29/482380

PUMA:	Program	for	Unifying	Microbiome	Analysis

Mitchell 2018



PUMA:	Program	for	Unifying	Microbiome	Analysis

Statistical analysis and data visualization tools

Sequence processing/
taxonomic assignment platforms

PUMA



PUMA:	Program	for	Unifying	Microbiome	Analysis

Anacapa data	format MrDNA data	format

PUMA		is	a	Python	GUI	tool	that	formats	data	from	different	sequence	processing	and	taxonomic	
assignment	platforms	to	use	in	statistical	analysis	and	data	visualization	tools	

Goal:	allow	researchers	to	conduct	microbiome	analyses	without	needing	to	use	command-line	
interface	or	R/Python	scripting



Possible	PUMA	Projects

• Incorporate	additional	analysis	tools	as	outputs	of	the	pipeline:
Phinch

Bik 2014

Exploratory	data	visualization



Possible	PUMA	Projects

• Incorporate	additional	analysis	tools	as	outputs	of	the	pipeline:
MicrobiomeAnalyst

Dhariwal 2017

Diversity	analysis
Differential	abundance	analysis



Possible	PUMA	Projects

• Incorporate	additional	analysis	tools	as	outputs	of	the	pipeline:
iPathway

Darzi 2018

Functional	pathway	visualization



Questions?



Links	to	tools	cited

• https://pathways.embl.de/
• https://www.microbiomeanalyst.ca/
• http://phinch.org/


