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preDQ v2 Upgrades

4. A new column, Presence in Known Foods, 
has been added to the Results table. If a tested 
nonamer is predicted as a binder, it is checked 
against the Food Nonamers Database. If a 
match is found, this column provides 
additional information about the associated 
proteins and organisms



Food Nonamers Database

The final version of the database contains 389 organisms, 98 643 proteins, and 20 000 210 nonamers.

















Doytchinova I., Atanasova M., Fernandez A., Moreno J., Koning F., Dimitrov I. Modeling 
peptide-protein interactions by a logo-based method: Application in peptide-HLA 
binding predictions. Molecules 2024, 29, 284. 

Table 5. Quantitative matrix (QM) for binding nonamers to HLA-DQ8.1. 

AA p1 p2 p3 p4 p5 p6 p7 p8 p9 

Ala 0.068 0.373 0.494 0.699 0.262 0.531 0.378 0.152 0.031 

Arg -0.111 0.004 -0.085 -0.122 -0.027 -0.122 -0.111 0.047 -0.096 
Asn -0.122 -0.053 -0.106 -0.096 -0.074 -0.117 -0.038 -0.080 -0.106 
Asp 0.036 -0.038 0.020 -0.011 -0.022 -0.038 0.083 -0.038 0.489 

Cys -0.122 -0.122 -0.122 -0.090 -0.122 -0.122 -0.122 -0.122 -0.122 

Gln -0.106 0.004 -0.090 -0.106 -0.022 -0.111 0.052 -0.074 0.010 
Glu 0.157 0.215 -0.022 -0.053 0.194 0.062 0.494 0.383 0.878 
Gly -0.106 -0.053 0.257 -0.074 -0.032 -0.111 -0.090 0.041 0.004 

His -0.101 -0.006 -0.096 -0.122 -0.069 -0.117 -0.074 -0.069 -0.117 
Ile 0.199 -0.006 -0.080 0.189 -0.017 0.052 -0.043 -0.069 -0.090 
Leu 0.089 -0.074 -0.069 0.004 -0.027 -0.064 -0.006 0.073 -0.080 

Lys -0.111 0.004 -0.106 -0.122 0.052 -0.122 -0.090 0.010 -0.117 

Met -0.106 -0.101 -0.101 -0.101 -0.090 -0.111 -0.117 -0.111 -0.096 
Phe 0.099 -0.074 -0.048 -0.069 -0.074 -0.122 -0.111 -0.074 -0.111 
Pro 0.099 -0.117 -0.038 -0.122 -0.032 0.115 0.020 0.162 -0.122 

Ser -0.048 0.015 0.226 0.057 0.062 0.089 -0.006 0.004 -0.011 
Thr -0.074 0.068 0.147 0.010 0.052 0.078 -0.053 -0.059 -0.080 
Trp -0.038 -0.106 -0.111 -0.101 -0.106 -0.122 -0.106 -0.117 -0.106 

Tyr 0.089 -0.011 -0.074 -0.122 -0.085 -0.111 -0.064 -0.069 -0.101 

Val 0.210 0.078 0.004 0.352 0.178 0.462 0.004 0.010 -0.059 

 



Atanasova M., Dimitrov I., Fernandez A., Moreno J., Koning F., Doytchinova I. 
Assessment of novel proteins triggering celiac disease via docking-based approach. 
Molecules 2024, 29, 138.
Docking-based quantitative matrix for α-gliadin peptide library docked in HLA-DQ8.1

aa p1 p2 p3 p4 p5 p6 p7 p8 p9

A 0.069 0.105 0.006 0.006 0.168 0.033 0.123 0.186 0.069

C -0.012 -0.084 0.024 -0.021 -0.021 -0.012 -0.084 0.024 0.006

D 0.096 -0.166 0.042 0.006 0.087 -0.021 0.033 0.123 0.069

E 0.078 -0.193 0.078 0.015 0.078 -0.003 0.051 0.132 0.078

F 0.150 -0.778 0.087 0.078 0.177 -0.679 0.186 0.159 0.015

G 0.006 0.078 0.069 0.060 0.060 0.006 0.141 0.150 -0.012

H 0.060 -0.652 0.096 0.042 0.105 -0.202 0.141 0.150 0.051

I 0.069 -0.238 -0.057 0.006 0.051 0.033 0.069 0.060 0.060

K 0.033 -0.120 -0.039 -0.012 -0.039 -0.084 0.024 0.006 -0.066

L 0.060 -0.247 -0.129 0.024 0.114 -0.111 0.069 0.123 0.078

M 0.015 -0.247 -0.039 -0.066 0.078 -0.102 -0.066 -0.283 -0.003

N 0.069 -0.129 0.069 0.060 0.114 -0.039 0.042 -0.229 0.105

P -0.111 0.015 0.195 0.033 0.042 0.078 0.195 0.195 -0.211

Q -0.003 -0.202 0.042 -0.021 0.078 -0.075 0.006 0.078 0.033

R 0.078 -0.120 -0.003 0.033 0.078 -0.030 0.123 0.060 0.006

S 0.096 -0.057 0.078 -0.021 0.069 -0.003 0.078 0.096 0.042

T 0.015 -0.102 0.006 0.006 0.069 0.024 0.024 0.042 0.078

V 0.033 -0.048 0.123 -0.012 0.123 -0.021 0.033 0.159 0.015

W 0.141 -0.598 0.186 -0.003 0.096 -0.607 0.222 0.087 -0.066
Y 0.096 -0.643 0.096 -0.120 0.096 -0.697 0.168 0.123 -0.066









125 binders to HLA-DQ2.5
  28 binding cores contain K, R and/or H (22%)
Of them: 
16 binding cores contain K (13%)
10 binding cores contain R (8%)
  5 binding cores contain H (4%)
  3 binding cores contain K and H or K and R (2%)











Questions оn preDQ v.2
How to make a final decision based on the analysis results. Specifically:
1) How to balance the weight of the five model results;
2) We are unsure how to further take into account the other analysis results 
involving positive predictions, known binders and presence in known foods.

When we tried to analyse the Vip3Aa19 protein under the HLA-DQ8.1 model, 
the software stopped working when we selected p4.
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preDQ is not able to recognize T-cell epitopes
because it is not trained to recognized T-cell epitopes.



preDQ is not able to recognize T-cell epitopes
because it is not trained to recognized T-cell 
epitopes.



HLA-DQ8.1 (DQA1*03:01\DQB1*03:02) is associated with susceptibility to celiac disease. 
8-11% of celiac patients carry this allele. 

The models in preDQ were trained on peptides binding to HLA-DQ2.5 and HLA-DQ8.1, regardless of whether 
the peptides were associated with celiac disease.

The negative test sets include peptides - combinations of non-preferred amino acids at all 9 positions of the 
binding core. The pools contain > 20 mln non-binding nonamers.



HLA-DQ8.1 (DQA1∗03:01/DQB1∗03: 02)
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