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1.  Logic of the correction of errors identified by different MisPred tools

The rationale of the FixPred approach is that an erroneous sequence (identified as such by MisPred) is judged to be corrected if the correction eliminates the error(s) identified by MisPred. An important aspect of the FixPred logic is that MisPred does not only state that a sequence is erroneous but also identifies the type of error thereby pinpointing the location of the error.

 In this section we illustrate how this logic is used to correct errors identified by the different MisPred tools. 

MisPred tool 1. 

Conflict between the presence of extracellular protein domain(s) in a protein and the absence of appropriate sequence signals that could direct the extracellular domain(s) into the extracellular space.  
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SFigure 1A: The erroneous protein sequence contains domains that occur exclusively in the extracellular space but lacks a secretory signal peptide or signal anchor sequence. The asterisk marks the suspected location of the error. The corrected sequence differs from the erroneous sequence in as much as it contains a signal peptide sequence. The vertical lines indicate the regions where the erroneous and corrected sequences are identical.

MisPred tool 2. 

Conflict between the presence of extracellular and cytoplasmic domains in a protein and the absence of transmembrane helix(ces). 
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SFigure 1B: The erroneous protein sequence contains both extracellular and cytoplasmic domains but lacks transmembrane helix(ces). The asterisk marks the location of the error. The corrected sequence differs from the erroneous sequence in as much as it contains a transmembrane helix. The vertical lines indicate the regions where the erroneous and corrected sequences are identical. 

MisPred tool 3. 

Co-occurrence of extracellular and nuclear domains in a protein.  [image: image3.jpg]Extracellular domain
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SFigure 1C: The erroneous protein is a fusion protein that contains both extracellular and nuclear domains. The asterisk marks the location of the error. In the corrected sequences A (a nuclear protein) and B (a secreted protein) the nuclear and extracellular domains are separated. The vertical lines indicate the regions where the erroneous and corrected sequences are identical.

MisPred tool 4. 

Domain size deviation. 
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SFigure 1D: The erroneous protein sequence contains an N-terminally truncated domain. The asterisk marks the location of the error. In the corrected sequence the domain is intact. The vertical lines indicate the regions where the erroneous and corrected sequences are identical.

MisPred tool 5. 

Inter-chromosomal chimeric proteins. 
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SFigure 1E: The erroneous protein is a fusion protein; different segments of the fusion protein are encoded by different chromosomes. The asterisk marks the location of the error. Correction separates proteins encoded by different chromosomes. The vertical lines indicate the regions where the erroneous and corrected sequences are identical.

MisPred tool 6. 
Conflict between the presence of secretory signal peptide and cytoplasmic protein domains in a protein and the absence of transmembrane segments.  
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SFigure 1F: The erroneous protein sequence contains a secretory signal peptide and cytoplasmic domains but lacks transmembrane helix(ces). The asterisk marks the suspected location of the error. The corrected sequence differs from the erroneous sequence in as much as it contains a transmembrane helix. The vertical lines indicate the regions where the erroneous and corrected sequences are identical. 

MisPred tool 7. 

Conflict between the presence of GPI-anchor in a protein and the absence of secretory signal peptide. 
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SFigure 1G: The erroneous protein sequence contains a GPI-anchor but lacks a secretory signal peptide. The asterisk marks the suspected location of the error. The corrected sequence differs from the erroneous sequence in as much as it contains a signal peptide sequence. The vertical lines indicate the regions where the erroneous and corrected sequences are identical.

MisPred tool 8. 

Co-occurrence of GPI-anchor and cytoplasmic protein domains in a protein.   
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SFigure 1H: The erroneous protein is a fusion protein that contains a cytoplasmic domain and a GPI-anchor. The asterisk marks the location of the error. In the corrected sequences A (a GPI-anchored protein) and B (a cytoplasmic protein) the GPI-anchor and the cytoplasmic domain are separated. The vertical lines indicate the regions where the erroneous and corrected sequences are identical.

MisPred tool 9. 

Co-occurrence of GPI-anchor and nuclear protein domains in a protein. 
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SFigure 1J: The erroneous protein is a fusion protein that contains a nuclear domain and a GPI-anchor. The asterisk marks the location of the error. In the corrected sequences A (a GPI-anchored protein) and B (a nuclear protein) the GPI-anchor and the nuclear domain are separated. The vertical lines indicate the regions where the erroneous and corrected sequences are identical.

MisPred tool 10. 

Co-occurrence of GPI-anchor and transmembrane helix(ces) in a protein. 
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SFigure 1K: The erroneous protein is a fusion protein that contains a transmembrane helix and a GPI-anchor. The asterisk marks the location of the error. In the corrected sequences A (a GPI-anchored protein) and B (a transmembrane protein) the GPI-anchor and the transmembrane helix are separated. The vertical lines indicate the regions where the erroneous and corrected sequences are identical.

MisPred tool 11. 

Domain architecture deviation. (Erroneous sequences identified by MisPred tool 11 and corrected by the FixPred pipeline are not yet deposited in the FixPred database. These data will be released in the next update of FixPred.) 
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SFigure 1L: The erroneous protein sequence lacks a domain that is present in its orthologs and/or paralogs. The asterisk marks the location of the error. In the corrected sequence domain B is present. The vertical lines indicate the regions where the erroneous and corrected sequences are identical.
2. Reconstruction of correct sequences from protein fragments[image: image12.jpg]Extracellular domain Cytoplasmic domain
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SFigure 2: Reconstruction of correct sequences from protein fragments. In this example, the erroneous protein sequence contains both extracellular and cytoplasmic domains but lacks transmembrane helices. The asterisk marks the location of the error. A corrected version of the sequence (containing a transmembrane helix) may be reconstructed using protein fragments that overlap with the erroneous sequence over >25 residues but differ from it in the region affected by the error in as much as they contain the missing transmembrane helix. The vertical lines indicate the regions where the protein sequences are identical. 

3. Reconstruction of correct sequences using ESTs or cDNAs
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SFigure 3: Reconstruction of correct sequences using ESTs or cDNAs identified by the erroneous protein. In this example, the erroneous protein sequence contains both extracellular and cytoplasmic domains but lacks transmembrane helices. The asterisk marks the location of the error. A corrected version of the sequence (containing a transmembrane helix) may be reconstructed using ESTs that overlap with the erroneous sequence over >25 amino acid residues but differ from it in the region affected by the error in as much as they contain the missing transmembrane helix. The vertical lines indicate the regions where the ESTs are identical with the erroneous sequence and/or with each other.
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SFigure 4: Reconstruction of correct sequences using ESTs or cDNAs identified by non-erroneous homologs of the erroneous protein. In this example, the erroneous protein sequence contains both extracellular and cytoplasmic domains but lacks transmembrane helices. The asterisk marks the location of the error. A corrected version of the sequence (containing a transmembrane helix) may be reconstructed using ESTs or cDNAs identified with non-erroneous homologs that overlap with the erroneous sequence over >10 amino acid residues but differ from it in the region affected by the error in as much as they contain the missing transmembrane helix.  The vertical dashed lines indicate the regions where the sequences of orthologous or paralogous sequences are >50% identical over >25 residues. The continuous vertical lines indicate the regions where the ESTs are identical with the erroneous sequence and/or with each other over >10 amino acid residues.
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