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PreDQ accepts queries of a single protein (one-

letter code) or a batch of proteins in fasta format.

The data input consists of the following steps:

1. Insert the query protein sequence in one-letter 

code or upload a file with proteins in a fasta

format.

2. Choose an allele.

3. Choose the position for deamidation in the 

peptide.

For HLA-DQ2.5, the recommended positions are 

p4, p6 and p9.

For HLA-DQ8.1, the recommended positions are 

p1, p2, p7, p8 and p9.

5. Start the prediction.

The preDQ prediction consists of several steps 

(See Method Description) and presents the 

results as a table. The table could be exported in 

csv format.



The prediction algorithm of preDQ consists of several steps:
1. PreDQ converts the query protein into a set of overlapping nonamers.
2. The nonamers are deamidated according to the selection made by the user.
3. The nonamers are compared to the nonamers from the positive and negative sets and if 
any coincides, a link to a reference appears. The negative sets were generated by a total 
combination of the non-preferred amino acids at all 9 positions from the binding core for 
HLA-DQ2.5 according to Koşaloğlu-Yalçın et al., 2021 [1] and for HLA-DQ8.1 according to 
Tran et al., 2021 [2].
4. The nonamers are encoded binary and the binding affinity/class membership of each 
nonamer is predicted by four ligand-based models (Logo-based classification, Random 
forest regression, SVM regression and Xgboost regression) and one structure-based model 
(Docking-based quantitative matrix) (Figure 1).

5. The nonamers and their predicted binding affinities (as pIC50) and class membership are 
arranged in a table at the result page. If any of the nonamers is a known binder or non-
binder, a link to the source is shown.
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Figure 1. The ligand-based models are 
derived by statistical and machine-
learning methods applied to training 
sets of known binders to HLA-DQ 
(positive set) and known non-binders 
(negative set). The models are 
validated by external test sets. The 
models give quantitative predictions of 
the binding affinities as pIC50 (-
logIC50) and classify the given peptide 
as binder or non-binder on the basis of 
a predefined threshold. The structure-
based model is a quantitative matrix 
derived by molecular docking of 
combinatorial peptide library on HLA-
DQ proteins (6mfg for HLA-DQ2.5 and 
2nna for HLA-DQ8.1). It classifies the 
given peptide as binder or non-binder 
on the basis of quantitative prediction.
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The preDQ results are presented in a table with 8 

columns.

The column 'Position' contains the number of the first 

peptide residue in the query protein sequence.

The column 'Nonamers' contains the sequence of the 

nonamer binding core.

PreDQ uses five models to predict binding to DQ 

alleles: docking-based QM, logo-based classification, 

Random Forest regression, SVM regression and xgboost

regression. The results of the predictive models are 

presented in 5 columns.

PreDQ distinguishes binders from non-binders by 

cutoffs. The cutoff for each of the models is presented in 

the second row of the table. A nonamer with a predicted 

value lower than the cutoff is predicted as a non-binder. 

The predicted values for binders are given in red.

If a nonamer is a known binder or non-binder to HLA-

DQ, a link to the source appears in column 'Known 

binder/non-binder'.

The table could be exported as a csv table.


