
Supplementary Figures 

Supplementary Figure  1 | GC content versus sequencing depth of the (A) male and (B) female 

Trichuris suis genome. Calculated as GC% per 10 kb non-overlapping sliding window. 
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Supplementary Figure 2 | GC-content distribution for the genomes of Trichuris suis, 

Caenorhabditis elegans and Ascaris suum. Data generated using 500 bp sliding windows using a 

250 bp overlap. The x-axis is GC content (%), and the y-axis is the proportion of the windows 

(=bins) corresponding to each GC measurement. 
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Supplementary Figure 3 | Frequency histograms comparing the tRNA copy number and the 

predicted amino acid usage for the T. suis genome. (a) tRNA copy number; (b) frequency of 

amino acids encode by the inferred T. suis proteome. 
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Supplementary Figure 4 | Proposed mechanisms through which Trichuris suis modulates 

inflammation in its vertebrate host. Based on enriched transcripts found in larval stages of T. suis 

embedded in the host gut epithelium and up-regulated in the stichosome relative to non-stichosomal 

tissues in adult males and females. Mechanisms of action (adapted from 
1-4

) include secretion of (1) 

cysteine protease inhibitors, N-glycosylated proteins
2
 and a putative TGF-β mimic to suppress 

antigen presentation by host dendritic and B-cells and limit prolifation/stimulation of pro-

inflammatory T-cells; (2) calreticulins believed to bind to scavenger receptors on dendrtic cells and 

stimulate production of 'anti-inflammatory' IL-4 and IL-10, leading to proliferation of Fox3+ 

regulatory T-cells; (3) calreticulins and apyrases that bind free Ca
+
 and ATP respectively and prevent 

conversion of Fox3+ to pro-inflammatory T-cells; (4) thioredoxin peroxidase (TPX) and a putative 

macrophage initiation factor (MIF) mimic to stimulate alternative activation of host macrophages, 

inhibiting inflammatory nitrous oxide (NO) production and toll-like receptor (TLR) pathways and 

stimulating the production of IL-4 and IL-10; and (5) serine protease inhibitors that block neutrophil-

secreted cathepsin G and elastases, thereby limiting tissue destruction and reducing inflammation. 

Red 'X' represents the blocking of a pathways/mechanism due to Trichuris-generated 

immunomodulation. 
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Supplementary Figure 5 | Frequency histogram summarizing the number of exons per gene 

and the number of alternatively spliced isoforms the gene encodes. (a) Exons per gene; (b) 

Transcripts per gene. 
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Supplementary Figure 6 | XY scatterplot comparing transcripts vs exons per gene for the T. 

suis transcriptome. 
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Supplementary Figure 7 | Frequency histogram of alternative splice events characterized for 

Trichuris suis transcripts. Splice events predicted for each transcript are available in 

Supplementary Data 3. 
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Supplementary Figure 8 | Normalized heatmap showing stage and tissue-specific 

transcriptional enrichment profiles of each T. suis messenger RNA. Blue-banding highlight 

major clusters based on transcriptional profile for stichosome, larval, made and female enriched 

transcripts. Each row represents one transcript. Highest transcription represented by white coloration.  

Lowest transcription represented by red coloration. Colour scale used allows comparison 

between/among libraries for each transcript, but not between/among distinct transcripts. FPKM 

values for each transcript available in Supplementary Table 18. Dendrogram clustering cropped for 

presentation.
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Supplementary Figure 9 | Schematic representation of molecular mechanisms involved in the 

interaction between the Trichuris suis stichosome (St) and surrounding host tissues (cross 

section). All parasite-derived molecules are enriched in the stichosome tissues relative to non-

stichosomal tissues in both male and female adult T. suis. In this schematic, we propose that 

secreted proteases, including S1 (chymotrypsin), S9, M12 (astacin) and C1 (cathepsin) families, play 

an early role in formation of the syncitial tunnel in the host gut epithelium. Among the secreted S1 

proteases are several that degrade Muc2 polymers in the host intestinal mucus barrier, exposing 

the gut epithelial cell membranes. These membranes are then breached by T. suis secreted porins, 

allowing small molecule transporters to enter the host cell cytoplasm and harvest simple sugars, 

and nucleic and amino acids, which are then taken back into the bacilliary cells through endocytosis 

or another unknown mechanism. In addition, S1 proteases degrade long protein polymers found in 

the host blood/plasma including fibrinogen (thus inhibiting co-agulation and possibly contributing 

to the gut haemorrhaging) and kallykrien (possibly providing a means to inhibit inflammation by 

blocking bradykinin formation). While this is occurring a potent mix of immuno-modulatory 

proteins (see Supplementary Fig. 4 and Supplementary Table 16) are secreted and specifically 

regulate/suppress an inflammatory response. We hypothesize also that larger peptide are taken up 

into the stichocyte by endocytosis and vesicle transport through the bacillary cells and further 

degraded in the peroxisomes in the stichocytes themselves. Increased lysosome activity in the 

stichocytes may also suggest degradation of lipids acquired from the host cells, but we cannot 

propose a source for these molecules based on our current data. Abbreviations: CU = cuticle, MU = 

muscle, STC = stichocyte, OL = oesophageal lumen, BC = bacillary cell. 
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Supplementary Figure 10 | Frequency histograms showing percentage distribution of small RNA reads by length for Trichurs suis. Mp = male non-

stichosomal (i.e., posterior body) tissue; MALE = adult male; F.POST = female non-stichosomal (i.e., posterior body) tissue; FEMALE = adult female; L10 = 

larvae at 10 days post infection (p.i.); L18 = larvae at 18 days p.i.; L28 = larvae at 28 days p.i.; STICH = adult (mixed sex) stichosomal tissue. 
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Supplementary Figure 11 | Frequency distribution of transcription start site associated small 

RNAs mapping 5' antisense and 3' sense to each transcription start site predicted for the T. suis 

transcriptome. 
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Supplementary Figure 12 | An 8-nt motif present in 4.5% of 22A-RNAs from Trichuris suis. 

This represents the one significant motif, among possible motifs ranging in size from 6 to 22 nt, that 

was shared between 1,174 nonredundant 22A-RNA sequences. The logarithmic probability 

distribution of individual nucleotides in the motif is shown as a WebLogo (see Methods). 
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