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Residues weight estimation 
Position 1: the N-terminal
We computed the weight of each residue of the amino acids (aas) based on Figure2 in [1], in which ERAP1 has highest preference for hydrophobic residues, in comparison to positively charged and hydrophilic residues. The positive values given to the hydrophobic amino acids (preferred), while ZERO value given to both positively charged and hydrophilic amino acids. Negative values given to the negatively charged residues, in addition to Proline and Glycine in [1] & [2].
Position 2: 
We computed the weight of each residue of the amino acids based on Figure4 in [1], in which ERAP1 has strong preference for methionine, with some preferences for other hydrophobic residues and Lysine as a positively charge amino acid. ZERO value given to other positively and aromatic amino acids. Negative values given to hydrophilic and negatively charged amino acids.
Position 3: 
The weight for each amino acid is computed based on Figure4 in [1]. Unlike the other positions, this position does not show preferential for certain amino acid or property of the amino acids. The values are given based on the experimental findings.
Position 4:
The weight for each residue was computed based on Figure4 in [1]. Positive Values given to for those residues which gives high rate of substrate degradation. Residues gave moderate degradation rate were given ZERO value, while negative value given to Proline and Glycine, in addition to the negatively charged amino acids.
Position 5: 
The weight for each residue was computed based on Figure4 in [1]. Positive value given for the aromatic hydrophobic and positively charged amino acids. On the other hand, ZERO value given to other hydrophobic and hydrophilic amino acids. Negative values given to negatively charged residues, proline and glycine.
Position 6: 
The weight for each residue was computed for each amino acid based on Figure4 in [1]. Unlike the other positions, this position does not show preferential for certain amino acid or property of the amino acids. The values are given based on the experimental findings.
Position 7: 
We computed the weight of each residue based on Figure4 in [1]. Positive values given to the positively charged amino acids (Arginine and Lysine). Neutral (Zero) value given to the hydrophobic, aromatic hydrophobic and positively charged residues. In addition to hydrophilic amino acids. Negative values given to the negatively charged residues, in addition to proline and glycine.
Position 8:
The weight for each residue was computed based on Figure4 in [1]. Positive values given to the positively charged amino acids (R & K), in addition to the hydrophobic residues which ERAP1 has in general strong specificity for. Zero value given for the other hydrophobic amino acids and the hydrophilic residues. Negative values given to the negatively charged residues in addition to proline and glycine.
Position 9:
The weight of each residue was calculated based on Figure4 in [1]. Positive values given to hydrophobic and positively charged amino acids. Zero value given to hydrophilic and aromatic amino acids. On the other hand, negative value given to the negatively charged amino acids, in addition to proline and glycine.
Position (10-15):
The weight for the residues in each position was computed based on fig3 in [3]. Positive values given to the hydrophobic residues. Zero value given to the positively charged and hydrophilic amino acids. While negative values given to the negatively charged. 
C-Terminus:
We computed the weight of the amino acids in the peptide C-terminus based on fig3 in [3] and table1 in [1] for 10-15 mer peptides. Positive values given to the hydrophobic amino acids. Zero value given to the hydrophilic and positively charged. Negative values given to the negatively charged residues. However, for 9-mer peptides, based on Figure4 in [1], which was cited in (Structural insights into the molecular ruler mechanism of the endoplasmic reticulum aminopeptidase ERAP1). Positive values given to hydrophobic and positively charged amino acids. Zero value given to hydrophilic and aromatic amino acids. On the other hand, negative value given to the negatively charged amino acids, in addition to proline and glycine.

Position Weight Matrix (PWM) calculation 
· Position Frequency Matrix (PFM)
[bookmark: _GoBack]PFM was calculated by calculating the occurrence of certain amino acids at each position based on the substrate depleted. This was available only for 9-mer peptides, based on the based on in vitro analysis findings.
· Position Probability Matrix (PPM)
PPM was calculated by dividing the percentage of occurrence of each amino acid at each position by the sum of the occurrence percentage for all amino acids, thereby normalizing the values. 
· Position Weight Matrix (PWM)
The elements of PWM were calculated as log likelihood. The elements of PPM are transformed using a background model (b). The simplest background model assumes that each letter appears equally frequently in the dataset. That is the bk=1/|k|, and thus equals 0.05 for all amino acids.
bk: Background Model for the amino acids
|k|: Absolute number of all the amino acids
Therefore, the PWM algorithm for the positive residues:    
PWM= log2 (PPM/bk)
      For the negative residues, the PWM algorithm: 
PWM= - log2 (PPM/bk)
However, the algorithms was not applied to neutral residues as they given the zero value.

The calculation of the PWM is available in the Supplementary Information 1. 
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