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Schistosomiasis is a disease caused by the trematode Schistosoma mansoni, which affects 
millions of people in tropical and subtropical regions and is considered a neglected tropical 
disease by the World Health Organization (WHO). The parasite can remain in the host for 
decades, evading the immune system. Currently, there are no vaccines available, and the only 
drug, praziquantel, is effective only against adult worms, without preventing reinfection. The 
efficiency of the immune evasion mechanism coordinated by the parasite suggests the 
possible use of alternatively-spliced microexon genes (MEGs), characterized by multiple 
exons of 6 to 36 nucleotides in tandem, which may be related to immune evasion mechanisms. 
This study aims to identify and annotate experimental evidence of alternative splicing of 
microexons in version 10 of the S. mansoni genome, using public RNA-Seq data. For this, a 
specific and sensitive pipeline was used to re-map RNA-Seq data to the genome (SM_V10, 
WormBase WBPS19) and identify microexons. The pipeline includes filtering and quality 
control (FastQC, fastp), followed by alignment with STAR and, in parallel, mapping with 
OLego. The results of both alignments are concatenated to create an annotated splicing index, 
which is applied in a second step with STAR, allowing the detection of both known and novel 
splicing sites.  Parameterization tests were performed to optimize the sensitivity of the pipeline. 
In the first STAR pass, three groups of parameters were evaluated: “STANDARD” (least 
restrictive), ‘MICROEX’ (intermediate), and “MODEL” (most restrictive). At the same time, 
three variations of OLego were tested: with regression and annotation, with regression only, 
and without regression/annotation. In the second STAR pass, four groups were formed, each 
subdivided according to the indices. With the STANDARD parameters, an average of 204,215 
junctions/sample was identified (among the three variations of the index), consistent with its 
lower restrictiveness and the presence of possible false positives. In the MICROEX I group, 
the average was 152,855 junctions/sample, and in the MICROEX II group, 155,218 
junctions/sample. In the MODEL group, ~147,515 junctions/sample were detected. Transcript 
assembly was performed with StringTie, and the MICROEX configuration was chosen 
because it presented the best balance between sensitivity and efficiency. For OLego, 
processing using regression and annotation took 9 hours/sample, while using only regression 
or without regression/annotation took 2 hours/sample; thus, regression-only was chosen, 
considering that ~3,000 samples will be processed. Next, a filter was applied to identify MEGs, 
defining that: (i) maximum microexons size is 81 nt; (ii) transcripts with 3–4 internal exons 
must be formed only by microexons; (iii) transcripts with ≥5 internal exons must have the 



 
largest block of tandem microexons representing at least 75% of the internal exons. Using 
these criteria, 70 transcripts associated with previously annotated MEGs were identified, of 
which 33% are new splice isoforms. The next steps include quantification with Ballgown and 
alternative splicing analysis with Whippet, focusing on MEGs. The work contributes to the 
understanding of possible molecular mechanisms of immune evasion by S. mansoni and 
points to possible new therapeutic targets. 
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