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Portal in S. obliquusAS-6-11, in which the contig num- Table 2 Summary of the S. obliquus AS-6-11 genome
bers are 58.1% less, and the N50 value is 1.5-fold highennotation

(Additional file 1: Table S1). The genome sizes of the re-Protein database Annotated protein numbers
leasedScenedesmustrains R0-24] range from 23.4 to nRr 19,847
208.0 Mbp (Tablel). Among the available results, the o ss.proT 13,099

N50 contig sizes ofS. obliquusAS-6-11 reported in this
study and S. obliquusstrain DOE0152z using Pachio
technology are significantly higher than the oth&cene-
desmusstrains using SGS (Tabl#&). The N50 contig size KEGG 3302

of S. obliquusAS-6-11 is 1.2-fold and 10.7-fold higher

than Scenedesmusp. MC-1 andS. quadricaudaLWG  processing (14), in which chromosome and associated
002611, respectively. Besides, the GC contentSakne- proteins, membrane trafficking, and spliceosome are the
desmusstrains ranges from 52.0 to 63.2%, ar®l obli- top three KEGG pathways (Fi@b).

quus AS-6-11 has the lowest GC content (Tablé).
Benchmarking  Universal  Single-Copy  Orthologs
(BUSCO) analysis showed that the assemblySfobli-
quus AS-6-11 is 87.1% complete with 2168 BUSCO
groups (Additional file2).

13,612
11,734

Comparative genomic analysis based on KEGG pathways

A total of 428 pathways were annotated in th®. obli-
quus AS-6-11 genome. In terms of lipid metabolism, the
fewest genes (171) were annotated $1 obliquusAS-6-
11, especially in glycerolipid metabolism, glyceropho-
spholipid metabolism and arachidonic acid metabolism
(Table 3). However, more genes related to fatty acid bio-
synthesis and elongation were identified i8. obliquus
AS-6-11 than that inC. reinhardtii and V. carteri (Table
3). Moreover, genes in the carotenoid biosynthesis $h
obliquusAS-6-11 are the fewest.

Genome annotations
A total of 31,964 protein-coding genes were predicted in
the S. obliguusAS-6-11 genome (Table2). The pre-
dicted gene number ofS. obliquusAS-6-11 genome is
dramatically higher than the otheiScenedesmustrains
(Table 1). According to the Non-redundant protein
(NR), SWISS-PROT, and Pfam protein families data-
bases, 19,847, 13,099, and 13,612 proteins were anno-
tated, respectively (Table2). The protein number Comparative genomic analysis of orthologous gene
annotated based on the NR database is the largest, whictlusters
is 1.52-fold higher than that obtained based on the Comparing with the other four speciesS. obliquusAS-
SWISS-PROT database. Besides, 65 GO terms and 42811 has 15,879 gene clusters with 14,576 orthologous
pathways were predicted by Gene Ontology (GO) andclusters and 1303 single-copy gene clusters (F8).
Kyoto Encyclopedia of Genes and Genomes (KEGG) daThere are 3357 overlapping orthologous gene clusters
tabases irS. obliquusAS-6-11, respectively. among the five microalgaeS. obliquusAS-6-11 has the
The top 20 GO terms and KEGG pathways enrichedmost gene clusters and singletons (defined as the single-
in gene function annotation of theS. obliquusAS-6-11 ton genes for which no orthologs could be found in any
genome were illustrated in Fig2. The top 20 GO terms of the other species Z5]), and the number (8751) is
are mainly located in biological process (10) and cellularl.26-fold, 3.71-fold, 5.34-fold and 1.67-fold higher than
component (8), in which the cell, cell part, and organelle that in C. reinhardtii, C. variabilis, M. conductrixand V.
are the top three GO terms (Figza). The top 20 KEGG carteri, respectively (Fig.3). Comparative orthologous
pathways are mainly related to genetic information gene cluster analysis also showed that the phylogenetic

Table 1 Genomic information of the reported Scenedesmus strains®

Strains Genome size GC content (%) Contig N50 value (bp) Sequencing Gene Reference/
(Mbp) numbers technology number BioProjects

Scenedesmus sp. ARA 93.2 56.8 4727 37,561 lllumina HiSeq - [20]

Scenedesmus sp. MC-1 382 614 - 42815 lllumina HiSeq 2000 8652 [21]

S. vacuolatus 234 53.6 20,139 1571 454 20,139 PRINA498405

S. quadricauda isolate LWG 002611 654 63.2 13,425 8094 lon Proton 13,514 [22]

Tetradesmus obliquus UTEX393 108.7 56.8 9191 - lllumina Hiseq2000 - [23]

S. obliquus strain DOE0152z 208.0 56.7 2705 155,544 PacBio - [24]

S. obliquus AS-6-11 172.3 520 2772 94,410 PacBio 31,964 This study

- means information not available
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