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Figure S1. Expression patterns of candidate reference genes at different Schistosoma mansoni life-cycle 

stages. Twenty-five candidate reference genes that have the lowest coefficients of variation of their 

expression values across 24 RNA-Seq libraries were selected in this work for evaluation of their stability 

by RT-qPCR assays using six different S. mansoni life-cycle stages (see Methods). The libraries used in 

the analysis are described in Supplementary Table S1. Eight candidate reference genes commonly used in 

previous publications were also selected. Log10 transformed expression profiles from all selected reference 

genes are represented by their minimum to maximum values for each of the four RNA-Seq normalization 

methods tested: (A) DESeq2; (B) TMM.CPM; (C) UQ; and (D) TPM. The horizontal line represents the 

median, and the boxes and whiskers represent the inter-quantile and min to max ranges, respectively.  
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Figure S2. RNA integrity measurement with the Agilent RNA 6000 Pico Kit in a 2100 Bioanalyzer  
Instrument for all the life cycle stage samples used for RT-qPCR assays.  (A) Ladder run, (B) Eggs samples,  
(C) Miracidia samples, (D) Cercariae samples, (E) 48-h-schistosomula samples, (F) Adult males samples  
and (G) Adult females samples. The y-axis represents the fluorescence intensity for each of the graphs,  
while the x-axis represents the run time. All four biological replicates of each life cycle stage sample are  
represented side by side. A typical single peak (denoting 18S ribosomal subunit RNA) is expected.   
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Figure S3. Melting curves for all amplicons obtained in the RT-qPCR assays.  For each of the graphs, the 

y-axis represents the fluorescence intensity while the x-axis represents temperature. Smp_nnnnnn is the 

code for each of the genes selected for RT-qPCR normalization in different life-cycle stages of S. mansoni. 

The sequences of the primer pairs used for each gene are shown in Supplementary Table S7. 

  



 7 

 

Figure S4. Pearson correlation calculated between the results of GeNorm, NormFinder, and RefFinder. 

The stability scores for each of the candidate reference genes obtained from the three different software 

(GeNorm, NormFinder, and RefFinder) were used to calculate the Pearson correlation coefficient r. In (A) 

correlation between the results from GeNorm and NormFinder, in (B) correlation between GeNorm and 

RefFinder, and in (C) correlation between RefFinder and NormFinder results. Each dot represents one of 

the 33 candidate reference genes tested. For (A), (B) and (C), p-value <0.001.  
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Figure S5. Relative expression of two different protein coding genes in S. mansoni under several culturing 

conditions, normalized by three reference genes found in the literature. (A) Female adult worm gene 

expression pattern of Smp_316140 gene (Protein p14) across different in vitro culturing conditions.  

Quantitative RT-qPCR was performed with RNA samples from females that were paired (P) or unpaired 

(U) to males and cultivated in vitro for 2, 4 or 8 days. Day 0 stands for paired females retrieved right after 

perfusion. (B) Male and female adult worm Smp_165220 (EED) gene expression in samples obtained from 

couples treated with dsRNA targeting either the control unrelated dsmCherry gene (C) or the Smp_165220 

(EED) gene (E) in vitro for 2, 4, 8 or 16 days. The expression values are represented as the relative 

expression using as normalizer the geometric mean of three commonly used reference genes, Smp_056970 

(GAPDH), Smp_307020 (Actin) and Smp_090120 (α-tubulin). Bars represent the standard deviation of the 

mean from three biological replicates for each experiment. Three technical replicates were assayed for each 

of the three biological replicates. Unpaired student t-test was used to calculate the statistical significance of 

the expression differences in the comparisons (* p-value ≤ 0.05; ** p-value ≤ 0.01; *** p-value ≤ 0.001; 

**** p-value ≤ 0.0001; ns = p-value > 0.05). The p-value obtained from the Student t-test is represented 

under the brackets.   

 

 


