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Le	Métro:	
•  371	sta,ons,	14	lines	
•  Contacts	with	the	MTA,	wai,ng	for	accredita,ons	(need	1	per	line!)	
•  CSD	–	Sampling	at	the	entrance	of	the	sta,ons	
•  80	samples	from	20	sta,ons,	now	adding	,me	points	(2	/	month)	
•  Bachelor	/	Master	Students	in	Biology	and	Comp.	Sci.	
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Microbial communities	

Taxonomy	
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After Sampling 
 
Note: All these data fields may not be applicable to you. It all 
depends on what locations and surfaces you are swabbing.  
 

1. Select “Form” on the bottom left. 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
2. Enter the sample number assigned to you.  

 
3. Take a photo of the surface sampled from, showing the label 

on the collection pouch.  
 

 
 
 
 
 
 
 

 
 

Biochemistry	

What	is	the	structure	of	the	community?		
What	is	func,onally	done	by	the	community?		

What	is	func,onally	done	by	the	subcommuni:es?		

(on	CDS)	



Iden,fica,on	of	the	
community	metabolic	
preferences	

Domain	annota,on	of	
CDS	fragments	

Individual	structural	domain:	36—692aa.	
90%	with	<	200	residues,	

	average	of	approx	100	residues	

Gene,c	informa,on	is	fragmented,	lost,	isolated,	new.	



PFAM	domains	
many	species	

	
one	profile	

CLADE	domains	
many	species	

	
popula:on	of	profiles	
along	the	phylogeny	

Bernardes	et	al.	Improvement	in	protein	domain	iden,fica,on	is	reached	by	breaking	consensus,	with	the	
agreement	of	many	profiles	and	domain	co-occurrence	-	PLoS	Computa:onal	Biology	(In	Press).	
Bernardes	et	al.	A	mul,-objec,ve	op,misa,on	approach	accurately	resolves	protein	domain	architectures.	
Bioinforma:cs	(2015).	

Domain	models:	profile	HMM	



Selec,on	of	domains	

Construc,on	of	the	models	

Iden,fica,on	of	domains	



CODD

dPUC

Pfam
24

1 1050 2100 3150 4200 5251

A.

Chlamydomonas 
reinhardtii

1 889 1798 2697 3596 4499

Leishmania 
infantum

1 1132 2264 3396 4528 5660

B.

Kelch_1 → Kelch motif 

Kelch_2 → Kelch motif 

Filamin → Filamin/ABP280 repeat

DHC_N2 → Dynein

AAA_5 → ATPases Associated proteins 

TIG → IPT/TIG domain 

AAA → ATPases Associated proteins 

Dynein_heavy →  Dynein 

MORN_2 →  MORN repeat variant 

C.

Pfam
27

1 1050 2100 3150 4200 5251

CLADE
27

Kelch_3 → Kelch motif 

Kelch_4 → Kelch motif 

Kelch_5 → Kelch motif 

AAA_6 → ATPases Associated proteins 

AAA_7 → ATPases Associated proteins 

AAA_8 → ATPases Associated proteins 

AAA_9 → ATPases Associated proteins 

MT → Microtubule-binding stalk of
 dynein motor 

DUF947 →  Domain of unknown function 

D.
1 889 1798 2697 3596 4499

Chlamydomonas
reinhardtii

1 872 1744 2616 3488 4360

Aureococcus
anophagefferens 

DUF572 →  Domain of unknown function 

CLADE
24

Pfam27	

CLADE27	

PF3D7	1122900	(PF11	0240)	

Pfam24	

Annota,on	of	P.	Falciparum	whole	genome	

CLADE24	



MetaCLADE for MetaSub	

•  More sensitive annotation of domains	

•  Annotation of domains co-occurrences (need 
longer fragments)	
–  gene assembly from metagenomic data	
–  correlation of coverage counts across samples	

•  Computing ressources:	
–  Supercomputer IVANOE, ISCD@UPMC	
–   	
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