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Human schistosomiasis, caused by the trematode Schistosoma mansoni, remains a major
neglected disease. With no vaccine and reliance on a single drug, praziquantel, with known
limitations, there is an urgent need for novel therapeutic targets. Long non-coding RNAs
(IncRNAs) are known regulators of the parasite’s biology, but their characterization has been
challenging due to their transcription from genomic regions rich in repetitive elements, low
conservation among species, high tissue-specificity and the availability of incomplete genome
assemblies. To address this, we developed a robust, reproducible bioinformatic pipeline, to
construct the most comprehensive INcCRNA catalog for S. mansoni to date using the recently,
fully assembled V10 genome and performing an initial functional characterization of these
transcripts. A dataset of 1,797 public bulk RNA-seq libraries, comprising diverse
developmental stages and tissues across 49 BioProjects, was processed with our pipeline.
Libraries from single-cell RNA-seq and from small RNAs were excluded. Read quality control
(QC) was assessed with fastp, followed by STAR alignment to the genome, and post-
alignment QC with RseqC; libraries with low Transcript Integrity Number (TIN<70), with low
gene body coverage (3’-bias) and non-stranded libraries were removed. Libraries with reads
mapping to less than 70% of exonic regions were also excluded due to possible genomic DNA
contamination. A total of 1,107 bulk RNA-seq libraries were retained. Hierarchical guided
assembly of these libraries with Ryatd was performed, to generate 12 stage- and tissue-
specific primary transcriptomes. Ryltd was benchmarked against other assemblers,
Scallop+TACO or StringTie+StringTieMerge, and chosen for the reliable assembly of
transcripts based on the F1 score, the harmonic mean of precision and recall of protein-coding
genes used as reference. Assemblies were subjected to a IncRNA annotation workflow
combining a three-tool consensus (FEELnc, CPC2, CPAT), orthology filtering with eggNOG
database, and removal of assembly artifacts. The resulting assemblies were merged with
StringTie to create a final consensus transcriptome. This pipeline successfully identified
15,482 IncRNA genes, of which 9,490 (61%) are completely novel genes. To infer function
and verify their involvement in important sex-biased regulatory processes, we performed
differential gene expression (DGE) and Weighted Gene Co-expression Network Analysis
(WGCNA) on adult male and female control samples (those without treatment). Batch effects
originated from library heterogeneity and experimental bias across BioProjects were corrected
using ComBat-seq with sexes as ‘group’ and Bioprojects as ‘batch’ parameters. DGE analysis
revealed 1,813 sex-biased genes, including 607 IncRNAs (100 of which are novel). WGCNA,
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performed with a soft-threshold power of 7, identified 18 co-expression modules significantly
associated with parasite sex through module-trait correlation analysis (adjusted p-value
<0.05). Male-associated modules were enriched for genes related to morphogenesis and
female-associated modules for genes related to cell proliferation. Within these networks, we
identified the INcCRNA genes with highest module membership that was also categorized as
differentially expressed in DEG analysis, resulting in 277 high-confidence INcRNA hubs related
to the 'Sex' trait, of which 44 are entirely novel discoveries. This work provide the most
comprehensive catalog of S. mansoni IncRNAs to date and uncover novel regulatory hubs
with direct links to sexual dimorphism.
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