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Metaproteomics Contribution Fest:     http://z.umn.edu/mphack2016 



Microbiome:	Microbial	genetic	potential	and	response	

Metaproteomics:		
The	large-scale	characterization	

of	the	entire	protein	

complement	of	environmental	

microbiota	at	a	given	point	in	

time.	

Proteins	from	samples.	

Potential	to	unravel	the	mechanistic		

details	of	microbial	interactions		

with	host	/	environment	by		

analyzing	the		functional	dynamics		

of	the	microbiome.	

Metagenomics:	
Identi=ies	species	present	within	

complex	community	(16S	rRNA	

and	Whole	Genome	Sequencing).	

	

	

DNA	from	samples.	16S	rRNA	(economical)	or	
Shotgun	sequencing	(expensive).	

Multiple	studies	that	correlate	

taxonomy	with	observed	phenotype.		

Multiple	studies	have	shown	correlation	of	microbial	composition	with		

physiological	conditions.		Also	used	to	study	interaction	with	environment.		



TAXONOMY AND FUNCTIONAL EXPRESSION 



Metaproteomic Challenges	
SINGLE-ORGANISM		

PROTEOMICS	
METAPROTEOMICS	

SINGLE	

SMALL	TO	MEDIUM	SIZE	(10	K	TO	
100K	SEQUENCES)	
	

SINGLE	+	CONTAMINANTS	

	

SEARCH	DATABASE		
-  SIZE	

	

	
-  COMPLEXITY	

LARGE	(1	MILLION	AND	ABOVE)	

	
	

MULTI-ORGANISM	DATABASE	WITH	HOMOLOGOUS	PROTEINS	

	

•  SEARCH	ALGORITHMS	BEING	DEVELOPED	TO	ADDRESS	LARGE	AND	
COMPLEX	DATABASE	SEARCHES	

•  PROTEIN	GROUPING	AT	MULTI-ORGANISM	LEVEL	

•  IDENTIFICATION	STATISTICS	AFFECTED	BY	LARGE	DATABASES	

•  TAXONOMY	BASED	ON	UNIQUE	PEPTIDE	IDENTIFICATIONS	

•  FUNCTIONAL	ANALYSIS	BASED	ON	PROTEINS	IDENTIFIED	

Disparate	tools	and	

multiple	processing		

steps.	



Metaproteomics in Galaxy	
•  GALAXY:	WEB-BASED	BIOINFORMATICS	DATA	ANALYSIS	PLATFORM.	
	

-  Facilitates	software	usability	for	bench	scientists		
	

	-		Ensures	Reproducibility	
	

	-		Ability	to	assimilate	disparate	software	into	integrated	work[lows.		
	 	

•  DEVELOPED	METAPROTEOMICS	WORKFLOWS	WITHIN	GALAXY		
	

Metaproteomic	analysis	using	the	Galaxy	framework.	Proteomics.	

(2015)		doi:10.1002/pmic.201500074.	

	

•  UTILIZED	WORKFLOWS	IN	RESEARCH	STUDIES	
	

-  Rudney	et	al.,	BMC	Microbiome	DOI:	10.1186/s40168-015-0136-z	
	

-  Bhargava	et	al.,	Bronchoalveolar	Lavage	Fluid	Metaproteome	in	Acute	

Respiratory	Failure	(In	Preparation)	
	

-  Skubitz	et	al.,	Metaproteomic	analysis	of	human	cervical-vaginal	[luid	in	

residual	Pap	tests	–	Insights	into	the	cervical	microbiome	(In	Preparation)	



Metaproteomic analysis using the Galaxy framework.  

Proteomics. (2015)  doi:10.1002/pmic.201500074. 

Metaproteomics Workflows in Galaxy	
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TAXONOMY 

ANALYSIS 

§  Inputs for MEGAN 
 

§  UniPept 

Work[lows	for	

database	generation,	

Database	search,	

Taxonomy	analysis	

and		generating	

outputs	for	functional	

analysis.	

Extend	repertoire	of	

tools	and	use	them	

in	work[lows.	

Metaproteomics in Galaxy	

•  ProteinPilot™ 
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•  Email	communication	with	metaproteomics	researchers		

and	developers	around	the	world	

1	

	

•  Prioritized	tools	and	work^lows	and	decided	on	a	date	

for	the	“Contribution	Fest”.	

3	

•  Set	up	a	userlist	and	discussed	needs	for	the	community.	2	
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•  “Contribution	Fest”	(led	by	

Bjoern	Gruening)	discussed	

about	packaging		and	testing	of	

tools	for	Galaxy.		

•  Email	communication	with		

metaproteomics	researchers		

and	developers	around	the	world	

1	

	

•  Prioritized	tools	and	work^lows	

and	decided	on	a	date	for	“Contribution	

Fest”.	

3	

•  Set	up	a	user	mail	and	

discussed	needs	for	the	community.	

2	

4	

•  Github	issues	generated;	tools	

were	developed	&packaged,	

CONDA	tested	and	added	to	

Galaxy	Toolshed.	

5	

•  	Tools	available	for	worldwide	

Galaxy	users	via	Galaxy	Toolshed	

6	

http://z.umn.edu/mphack2016 
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SATELLITE 
Workshop @  

ABRF  Annual 
Meeting 

March 25  2017 
San Diego, CA 

 

•  https://galaxyproteomics.github.io/abrf2017/ 

Noble	Lab,	
University	of	WA	

Seattle,	WA	

Workshop @  
ASMS  Annual 

Meeting 
June 7  2017 

Indianapolis, IN 
 

Workshop @  
GCC  Annual Meeting 

June 28  2017 
Montpellier, France 

 

•  https://galaxyproteomics.github.io/asms2017/ 

•  https://galaxyproteomics.github.io/gcc2017/ 



Metaproteomics Gateway 

Gateway	on	JetStream	with	
documentation,	tools	&	work[lows	

used	at	the	ABRF	workshop	

z.umn.edu/metaproteomicsgateway 



Back to the Future:  

Lightning Talk at GCC 2016	



Project	goals		

&	scope	

Experiment	

	Design	

§  Clinical	study?	

Environmental	

study?		
§  Metaproteomics	

§  Shotgun	Metagenomics	

§  Metatranscriptomics?	

§  Metabolomics?	

§  Quantitative	(label-

free;	DIA	;	labeled?)	

Sample	

preparation		 Data	

acquisition	
§  Methods	

optimized	in	the	

laboratory.	

§  Methods	optimized	

in	the	laboratory.	

Tools	and	

work^lows	

§  Metaproteomics	contribution-fest	

Optimize	

and	run	

Work^lows	

Data	

Analysis	

§  Run	analysis		

Using	Galaxy.	

Manuscript	

writing	and	

submission	

§  Community	effort		

What Next? - Metaproteomics Projects	



Metaproteomics Projects	

OCEAN	METAPROTEOMICS	Meeting	in		

Woods	Hole,	MA	

(organized	by	Mak	Saito)	



Metaproteomics Projects	
International	Metaproteomics	Symposium	2017		

Alghero,	Italy	



Conclusions	

•  Developed	metaproteomics	work^lows	within	Galaxy	platform	and	

utilized	work^lows	in	research	studies	
	

•  Conducted	community-based	development	via	Contribution-Fest	to	

extend	the	repertoire	of	tools	and	used	them	in	work=lows.	
	

•  Conducted	workshops	at	national	and	international	annual	conferences	
	

•  	Set	up	a	test	public	instance	metaproteomics	gateway.	Plans	to	

upgrade	this	resource.	
	

•  Seeking	out	clinical	and	environmental	projects	to	develop	and	

implement	tools	and	work^lows	for	advanced	meta-genomics/	

transcriptomics/proteomics	analysis	within	Galaxy.	
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