
Genome content
data processing

5/ Filter scaff
(2 steps)

Annotated
scaffolds

scaff 1

scaff 2 scaff 3scaff 4

scaff 5

scaff 6scaff 7 scaff 8

Predicted
adjacencies

6/ DeCo*

scaff 1

scaff 2 scaff 3scaff 4

scaff 5

scaff 6scaff 7 scaff 8

Sequencing data
processing

Trimmed
paired
reads

A/ Trimming
(Trimmomatic)

B/ Mapping
(Bowtie2)

SAM/BAM
files

C/ Scaffolding
(BESST)

scaff 2 scaff 3scaff 4

scaff 1 scaff 5

scaff 8 scaff 6scaff 7

Scaffolding
adjacencies

scaff 2 scaff 3scaff 4

scaff 1 scaff 5

scaff 8 scaff 6scaff 7

Included genes:
Aalb3
Amel5
Adar3
...

Filtered gene
families

3/ Pipeline to
infer gene trees

2/ Filter gene 
families containing

included genes

Filtered
gene trees

...4/ Filter genes not 
present in gene 

trees

Annotated
genome

assembly

1/ Determine
list of

included genes 

scaff 1

scaff 2

scaff 8

scaff 3

scaff 4
scaff 5

scaff 6
scaff 7

Gene

Paired
reads

Genome
assembly

scaff 3
...ATGCAGCATANNCAGTCAGTCTGACNNNN...

scaff 2
...ATGCAGCATCAGCTAGCCGTANNCAGTCAGTACGTCGATGACTGACNNNN...

scaff 1
......ATGCGATCGATCGTACGTCATGCATNNNNNGCATGCTAGCAGCATGCACGT......

scaff 5
...CATGACTTGACTATNNNN...

scaff 4
...ATGCAGCATCNNNNNNNTCGATGACTGACNNNN... scaff 7

...ATGCAGCATCACAGTACGTNNNTCGATGACTGACNNNN...

scaff 6
.CAGTACGTAGTCNATACGTNNNNNGTACGTCGATGACTGACNNNN...

scaff 8
...ATGCAGTACTTTCTGCATATGTGACGTATACGTATGACTGACNNNN...

Genome
annotation

Gene
sequences

gene 1
...ATGCAGCATANNCAGTCAGTCTGACNNNN...

gene 4 
...ATGCAGCATCAGCTAGCCGTANNCAGTCAGTACGTCGATGACTGACNNNN...

gene 2
......ATGCGATCGATCGTACGTCATGCATNNNNNGCATGCTAGCAGCATGCACGT......

gene 3
...CATGACTTGACTATNNNN...

gene 5
...ATGCAGCATCNNNNNNNTCGATGACTGACNNNN... gene 6

...ATGCAGCATCACAGTACGTNNNTCGATGACTGACNNNN...

gene 8
.CAGTACGTAGTCNATACGTNNNNNGTACGTCGATGACTGACNNNN...

gene 7
...ATGCAGTACTTTCTGCATATGTGACGTATACGTATGACTGACNNNN...

.....

Species

An. albimanus
An. arabiensis
An. atroparvus
An. christyi 
An. culicifacies
An. darlingi
An. dirus
An. epiroticus

...

Species

Gene
families

Species tree

INPUT
data

scaff 1

scaff 2

scaff 8

scaff 3

scaff 4
scaff 5

scaff 6
scaff 7

Gene

...

Aalb1 Adir2

Aara3

Aalb5

Afun3

Amer1

Amel2

Aalb9
Adir1

Aara6

Afar5
Amer5

Aatr8

Asin1 Adir9

Adar3
Aatr5

Amer8

Aqua5

Amel1

Aalb3 Adir7
Aara7Aalb2

Afun4

Amer4
Amel7

Aatr1 Adir6

Aara1
Aalb6

Aste6

Amer7
Amel9

Aqua1 Adir4

Amac3
Adar5

Afun9

Agap5

Aepi2
Asin4
Amel5

Aste2

...

Aalb1 Adir2

Aara3

Aalb5

Afun3

Amer1

Amel2

Aalb9
Adir1

Aara6

Afar5
Amer5

Aatr8

Aatr1 Adir6

Aara1
Aalb6

Aste6

Amer7
Amel9

Aqua1 Adir4

Amac3
Adar5

Afun9

Agap5

Aepi2

The first part (Blue one) processes genome content data to obtain extant genome adjacencies. Step 1 detects genes that are included
in other genes. In Step 2, gene families containing these genes are filtered out to avoid ambiguity in defining observed extant gene
adjacencies. In Step 3, gene trees are inferred from the gene sequences, one gene tree per gene family (see Additional file 5: Figure S4
for more information on gene trees inference pipeline). Finally, in Step 4 genes contained in gene families for which gene trees have not
been inferred are discarded from the analysis (41 gene families containing representing 1,039 genes). The second part of the pipeline
(Green one) processes sequencing data to obtain scaffolding adjacencies that will be used to improve extant genome assembly with
the ADseq algorithm. Step A trims reads with Trimmomatic to remove low qualities reads and remaining adapters. In Step B,
trimmed reads are mapped onto their respective genome with Bowtie2 considering all multiple mappings. In Step C, pairs of contigs
for which paired-end reads suggest a possible contiguity along their chromosome are linked with the scaffolding software BESST, and
the resulting potential scaffolding adjacencies are scored according to the BESST model. Then, in Step 5 scaffolding gene adjacencies
are determined from contigs adjacencies obtained from sequencing data processing part with genes present in gene trees. This results
in scaffolds with observed scored scaffolding adjacencies that are used as input of DeCoSTAR (Step 6). See Additional file 18: Table
S2 for a description per species on dataset used for DeCoSTAR.


