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Creating a resource …



Cleaning/Trim

Assembly

Taxonomic 
Profiling

BBduk.hs 
v39.01

MegaHit v1.2.9
Quast v5.0.2

mOtus v3

RAW READS

Binning
MetaWrap 

v1.3.2
Phyloplhan 3

- Taxonomic Profiling

- Metabolic Profiling

TF Pipiline

Gene Discovery

Annotation

Prodigal
v2.9.3

Emapper
v2.1.6

- Functional Profiling

Clustering

CD-Hit-est
4.8.1

Metadata

Contigs
Coverage

Samtools 1.10 

TFs 
Database



Contig

GEN 1 GEN 2
Intergenic Region

GEN 3

GENE CLUSTER                                                               

Potential Regulatory Region

Upstream region from CDS start
150, 300 and 400 bp size

Downstream region from CDS start
10, 30 and 50 bp size

CDS > 100bp

< 50 bp 
separation

GENE CLUSTER                                                               

TF

Motif 50 bp edge 
on each end 
depending on 

strain 
orientation



Potential Regulatory Region

1. Obtain all possible potential regulatory regions

In house Python Script

● Matrix Creation Pipeline thru

2. Selection of Motifs

Motifs can be group by:

Transcription factor (89).

Family of Transcription factor 
(59)

General Regulon (695)

Regulon Database



Potential Regulatory Region● Matrix Creation Pipeline thru

3. Calculate the probability of each motifs in the Regulatory Region

>cur_1021(acnA) Score=4.2 Pos=-191
GCGAATTTCTGTACGG
>ckrop_0938(acnA) Score=5.7 Pos=-216
CAGTACGTCTGTACTG
>jk0969(acnA) Score=5.8 Pos=-157
CAGAACAATCGTACTG
>cg1737(acnA) Score=5.8 Pos=-139 
CAGAACGCTTGTACTG
>CE1661(acnA) Score=6 Pos=-135
CAGAACGATCGTACTG
>DIP1283(acnA) Score=5.3 Pos=-170 
CATTACAACCGTACTG
>cauri_1236(acnA) Score=5.9 Pos=-189 
CAGAACGCCCGTACTG
>CORAM0001_0960(acnA) Score=6 Pos=-211 
CAGAACGTTCGTACTG

AcnR Motif

Motif 
CAGAACGHYYGTACTG MEME-1 position-
specific probability matrix
-----------------------------------------------------------------
---------------
letter-probability matrix: alength= 4 w= 16 
nsites= 8 E= 3.9e-032
0.000000  0.875000  0.125000  0.000000
0.875000  0.125000  0.000000  0.000000
0.000000  0.000000  0.875000  0.125000
0.750000  0.000000  0.000000  0.250000
1.000000  0.000000  0.000000  0.000000
0.000000  0.875000  0.000000  0.125000
0.250000  0.000000  0.625000  0.125000
0.375000  0.250000  0.000000  0.375000
0.000000  0.500000  0.000000  0.500000
0.000000  0.625000  0.000000  0.375000
0.000000  0.000000  1.000000  0.000000
0.000000  0.000000  0.000000  1.000000
1.000000  0.000000  0.000000  0.000000
0.000000  1.000000  0.000000  0.000000
0.000000  0.000000  0.125000  0.875000
0.000000  0.000000  1.000000  0.000000

TARA GEN 
MOTIFs 

Hit Score 
(e-value)

TARA_B110001469_G_scaffold20393_1_gene21179 5.74e-05

TARA_B110001469_G_scaffold44314_1_gene43564 8.73e-05

TARA_B110001469_G_scaffold18880_1_gene19386 1.75e-05

TARA_B110001469_G_C9487322_1_gene244023 9.10e-06

TARA_B110001469_G_scaffold84545_1_gene80024 1.24e-05



Evalue TF hits
e-05 5223742
e-06 548449
e-07 64231
e-08 12468

e-09 4108
e-10 2221
e-11 1128
e-12 378
e-13 91
e-14 22

The statistics of motif search

TARA_004_DCM_0.22-1.6
Statistics   



Intergenic TF Hits

150-05-TF 470.727.510

150-06-TF 51.537.708

300-05-TF 755.193.693

300-06-TF 81.493.136

400-05-TF 907.313.613

400-06-TF 97.107.316

The statistics of motif search



The statistics of motif search



The statistics of motif search



GEN 1P. Regulayoty R. GEN 2

Abundance of Genes and Regulatory regions are assigned like 
Binned Coverage

The coverage of motif search



The Matrix of motif search
Matrix 300-30-TF-TF_e06



Specific Matrix of motif search

TFs Genes

Salazar 
Matrix 89 57

Stress Matrix 89 63

Guidi Matrix 89 856



The Matrix Catalog 

Matrix Type Description

MX TFs are counted if they appear in an intergenic region

M0 TFs are counted if they regulate any of 32k GENEs

M1 TFs are counted if they regulate any of 9k metabolic 
defined GENEs

M2 TFs are counted if they regulate any of 3k metabolic 
genes with ECs

M3 TFs are counted if they regulate any of 7k in metabolic 
genes with KOs

M4 GENEs are counted by raw coverage

Currently 62 Matrices 
with custom

● Evalue cutoff

● Gene or feature list

● TF list

● Cluster group 



1st exercise: bioprovinces vs regulated genes





corr. > |0.6|
TFs: n=21
vars: n=6



corr. > |0.5|
TFs: n=52
vars: n=8
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2nd exercise: predicting the environment



Random Forest v0.22

● Metrics Calibration :
● Test Size = 0.3
● Estimators = 100
● Criterion = Entropy
● Warm start = True
● Average = weighted
● Max features = sqrt
● Balanced = n_samples / (n_classes * np.bincount(y))



Capabilities in prediction 
(intervals/bins accuracy)

E-value cutoff of hit (TFs) 
on intergenic region

Catalog(Data) Calibration 

Intergenic size zones

Predictions



Intervals / Bins
Temperature16 27

2B

3B

4B

5B

Very high   High   Medium    Low  Very low
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Geo Data



Physicochemical data



Physicochemical data



Physicochemical data



Intervals / Bins
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E-value cutoff of hit (TFs) 
on 

intergenic region



e-05 vs e-06

e05 e06



e-05 vs e-06

e05 e06



General view e05 e06



Intergenic size zones



Intergenic Size

300-30 400-50150-10



Intergenic Size

300-30 400-50150-10



General view 300-30 400-50150-10



Prediction
300-30-e06

“the 89 TFs are a good resource”



GEN TFEC
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Accuracy

>0,7

>0,6



At the level of ocean descriptors



M0-TF-GEN Best 1%  n = 32k     Normalized



M2-TF-EC Best 3%  n = 2,6k    Normalized



Guidi-TF-TF all   n = 89  Normalized



Thanks !


