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The data: Tara Oceans
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Pesant et al, 2015

143 stations



The data: “SMAGs”
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Genome-wide	functional	classification	of	unicellular	eukaryotic	plankton	

	 10	

Figure	3.	The	genomic	functional	landscape	of	unicellular	eukaryotes	in	the	sunlit	ocean.	The	
figure	 displays	 a	 hierarchical	 clustering	 (Euclidean	 distance	 with	 Ward’s	 linkage)	 of	 681	 SMAGs	

based	on	the	occurrence	of	~28,000	functions	identified	with	EggNOG52–54,	rooted	with	small	animals	

(Chordata,	 Crustacea	 and	 copepods)	 and	 decorated	 with	 layers	 of	 information	 using	 the	 anvi’o	

interactive	 interface.	 Layers	 include	 the	occurrence	 in	 log	10	of	100	 functions	with	 lowest	p-value	

when	performing	Welch’s	ANOVA	between	the	functional	groups	A,	B,	C	and	D	(see	nodes	in	the	tree).	
Removed	from	the	analysis	were	Ciliophora	MAGs	(gene	calling	is	problematic	for	this	lineage),	two	

less	complete	MAGs	affiliated	to	Opisthokonta,	and	functions	occurring	more	than	500	times	 in	the	

gigabase-scale	MAG	and	linked	to	retrotransposons	connecting	otherwise	unrelated	SMAGs.		

	

A	 total	 of	 2,588	 known	 and	 680	 unknown	 functions	 covering	 1.94	 million	 genes	

(~40%	of	the	annotated	genes)	were	significantly	differentially	occurring	between	

the	 four	 functional	 groups	 (Welch’s	 ANOVA	 tests,	 p-value	 <1.e-05,	 Table	 S5).	 We	
displayed	 the	 occurrence	 of	 the	 100	 functions	 with	 lowest	 p-values	 in	 the	

hierarchical	clustering	presented	in	Figure	3	to	illustrate	and	help	convey	the	strong	

signal	between	groups.	However,	more	than	3,000	functions	contributed	to	the	basic	

partitioning	of	 SMAGs.	They	 cover	 all	 high-level	 functional	 categories	 identified	 in	
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The data: sequence similarity network
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80% coverage, 80% 
similarity
1.2M clusters
Functionally and 
taxonomically annotated



The process
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The process

08/12/2022 Blue-Cloud Open Conference 6

50°S

0°

50°N

100°W 0° 100°E

0.1 0.2 0.3
Predicted biomass (mgC/m3)

Acantharea, epi, sph

mean.nitrate.epi (11±1%) mean.temperature.epi (10±1%) mean.salinity.epi (9±1%)

0 10 20 0 10 20 30 20 25 30 35 40
0

25

50

75

100

125

Pr
ed

ic
te

d

train (R2=89%) test (R2=26%)

0.0 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4
0.0

0.1

0.2

0.3

True biomass

Pr
ed

ic
te

d 
bi

om
as

s

n : 790
n>0 : 367

50°S

0°

50°N

100°W 0° 100°E

50°S

0°

50°N

100°W 0° 100°E

0.1 0.2 0.3
Predicted biomass (mgC/m3)

Acantharea, epi, sph

mean.nitrate.epi (11±1%) mean.temperature.epi (10±1%) mean.salinity.epi (9±1%)

0 10 20 0 10 20 30 20 25 30 35 40
0

25

50

75

100

125

Pr
ed

ic
te

d

train (R2=89%) test (R2=26%)

0.0 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4
0.0

0.1

0.2

0.3

True biomass

Pr
ed

ic
te

d 
bi

om
as

s

n : 790
n>0 : 367

50°S

0°

50°N

100°W 0° 100°E



The process
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But multi-

multi-variate!



The process
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Our results
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Carbon fixation in small 
green algae (0.2-5µm)
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The future
Used 310 clusters, within 1.2M (0.02% of data) ⇒ much left to 
do for other genomic/plankton researchers

Explore other pathways/functions
Focus on unknown clusters (~80%) rather than annotated ones

First implementation of MBTR, first genomic niche modelling in 
the cloud ⇒ much to improve

More efficient parallel processing on the infra
Add systematic estimation of model quality
Generalise to other data types
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BlueCloud 2026!
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