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Supplementary Figure S1. Multiple sequence alignment of Triosephosphate isomerases (TIMs) from 25 

various species. TIMs from 3 free living planarian species (labelled in black) and 2 vertebrates (labelled 26 

in red) (Dugesia ryukyuensis (GenBank accession number BW639877), Dugesia japonica (GenBank 27 

accession number EU288186), Schmidtea mediterranea (GenBank accession number DN315650), 28 

Gallus gallus (P00940), and Homo sapiens (P60174-1)) are included in addition to 7 TIMs from parasite 29 

trematodes (Opisthorchis viverrini (accession code: A0A074Z863), Clonorchis sinensis (accession 30 

code: G7YDG0), Schistosoma haematobium (accession code: A5A6F9), Schistosoma japonicum 31 

(Q27775), Schistosoma mansoni (P48501), Schistosoma turkestanicum (Q45XG1), and Taenia solium 32 

(Q9GTX8)). The secondary structures of OvTIM, GgTIM, and HsTIM are shown in the upper side of 33 

sequence. N115 and the SAD motif are highlighted as black arrows.  34 



 35 

Supplementary Figure S2. Schematic topology of various TIMs, including OvTIM, HsTIM (PDB code: 36 

4POC), and GgTIM (PDB code: 8TIM). The α-helices and β-sheets, which are labelled in the 37 

alphabetical order and the numerical order, respectively, are represented as cylinders and rectangular 38 

arrows. The residue numbers of the beginning and end of each secondary structure are written on the 39 

figure. The bundle of β-sheets is shaded in a blue rectangle, and the overall order of the secondary 40 

structures is shown in a rainbow spectrum from the N-terminal end (blue) to C-terminal end (red). The 41 

310-helix N, which is represented as 310-helix γ2 in the manuscript, is designated as a red box. 42 
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 44 

Supplementary Figure S3. (a, b) Superposition of OvTIM (grey) with in silico models of TIMs from 45 

Schistosoma mansoni (SmTIM, green) and Fasciola hepatica (FhTIM, yellow). Cα of three structures 46 

are represented as ribbon models and the cartoon model of OvTIM is additionally shaded as black 47 

colour for the visualization of the secondary structure. The SAD motif and 310-helix of OvTIM are 48 

designated as black box and highlighted as red colour. (c) Enlarged view of SXD/E motifs of three 49 

structures. The motifs are represented as stick models.  50 
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Supplementary Figure S4. The possible epitopes of the OvTIM dimer structure were predicted with 57 

the ElliPro web server using the following input parameters: Minimum score (0.6) and Maximum 58 

distance (6 Å). For clarity, the individual epitope prediction scores for one protomer in OvTIM are listed 59 

above. The scores of the SAD motif are highlighted in red. 60 
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Supplementary Figure S5. (a) Derivatized Cys residues (SCH) of chemically modified Giardia lamblia 82 

TIM structure (PDB entry: 3PF3) are represented as cyan sphere models and SCH222 residue is 83 

labelled as red colour. (b) Cys residues that can be chemically modified in OvTIM are represented as 84 

green sphere models and C221 residue is labelled as red colour. (a, b) For clarity, the residues of only 85 

one protomer are shown and those of another protomer are highlighted in cartoon model. (c) 86 

Superposition of GlTIM with OvTIM. The SCH222 of GlTIM and C221 of OvTIM are represented as 87 

thick stick models and the surrounding residues that form the hydrophobic pocket are represented as 88 

relatively thin stick model. The labels of residues are written in GlTIM / OvTIM order. 89 
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Supplementary Figure S6. Comparison of catalytic activity between wild-type and ΔSAD variant of 95 

OvTIM. Final reaction mixture contains 0.4 mM dihydroxyacetone phosphate (DHAP) and 0.018 mM 96 

OvTIM dimer. The measurement was conducted at 27 °C and 2 sets of activity curve are averaged and 97 

plotted. 98 
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