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Abstract.   

 

 

Over-expression of the Epidermial Growth Factor Receptor (EGFR) is usually present in more than 

90% of the Head and Neck Squamous Cell Cancer (HNSCC), due to this the selection of more 

selective and powerful inhibitors is a major point to threat this type of cancer. In fact, has been 

demonstrated that this over-expression is responsible of a more aggressive disease, increased resistance 

to chemotherapy and radiotherapy, increased metastasis, inhibition of apoptosis, promotion of 

neoplastic angiogenesis, and, finally, poor prognosis and decreased survival. Computational methods 

are a major tool while looking for new EGFR inhibitors since should help researchers selecting new 

and enhanced inhibitors in this area. In this contest, Quantitative structure activity relationship (QSAR) 

is one of the most and widely used computational technique to select new EGFR inhibitors. Here we 

will present a new QSAR approach aimed at the prediction of new EGFR inhibitors drugs using 1D 

molecular descriptors. 
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Introduction 

Head and neck squamous cell carcinoma (HNSCC) is accounted for more than 500,000 cases every ear 

worldwide, according to the more recent statistics1. HNSCC is the sixth most common cancer in the 

USA, accounting for 2% of all new cancers diagnosed and 1% of all cancer deaths. Epidermal Growth 

Factor Receptor (EGFR) overexpression has been detected in over the 90% of the HNSCC2-3 and is 

usually associated with more aggressive disease, increased resistance to chemotherapy and radiotherapy, 

increased metastasis, inhibition of apoptosis, promotion of neoplastic angiogenesis, and, finally, poor 

prognosis and decreased survival4-8. This family comprised four related receptors: the EGFR 

(ErbB1/EGFR/HER1), ErbB2 (HER2/neu), ErbB3 (HER3) and ErbB4 (HER4) which are all target for 

the treatment of the HNSCC. In this short communication we will present a novel 1D-QSAR model 

based on Dragon descriptors aimed at the prediction of novel compounds against the EGFR-3.  

 

Materials and Methods  

A total of 345 molecules were downloaded from the chemical repository Chembl with their 

correspondent IC50 values which were used as dependent variable. The IC50 values were reported in 

the nM scale in a range between 0.2 and >1000. The compounds with an IC50 higher than 200nM were 

labeled as inactive while the others were assigned to the active class. Using the Dragon 7.0© software 

we have calculated more than 2600 descriptors. Using a forward stepwise procedure we selected a total 

of 14 MD to build our final model. The final QSAR model was built using the Linear Discriminant 

Analysis (LDA) integrated in the STATISTICA® software. Finally, the model was validated using a 

classical cross validation model method, the Mathews correlation coefficient (MCC)9. 

 

Results and Discussion  

The final LDA-QSAR model is represented by the following equation: 

 

𝐸𝐺𝐹𝑅𝑖 = 𝑍𝑀1𝑃𝑒𝑟 ∗ −16.5 + 𝑍𝑀1𝑀𝑢𝑙𝑃𝑒𝑟 ∗ 12.76 + 𝑍𝑀2𝑉 ∗ 14 + 𝑍𝑀2𝑃𝑒𝑟 ∗ −8.74 + 𝐷𝐵𝐼 ∗ 1.48

+ 𝐺𝑁𝑎𝑟 ∗ −0.97 + 𝑃𝑜𝑙 ∗ −1.09 +𝑀𝑆𝐷 ∗ −4.45 + 𝐴𝐸𝐶𝐶 ∗ 4.73 +𝑊𝑎𝑝 ∗ 1.12

+ 𝑃𝑊4 ∗ 1.77 + 𝑃𝑊5 ∗ −1.36 + 𝐵𝐴𝐶 ∗ −1.45 

This model able to correct classify 130 out of 150 active inhibitors (SPEC=84.41%) and 141 out of 165 

(SENS=87.57%) for an overall accuracy of 86.03%. More in depth, in the training set the model shows 

a SPEC of 83.62% (97 cases out of 110) and a SENS of 89.34 (109 out of 128); in the validation set the 

model correct classify 33 out of 40 (SENS=86.84%) and 32 out 37 (SPEC=82.05%). The MCC value is 

0.72 which is in line with the other statistics which clearly indicates that the model is robust. In fact, as 

above reported, the performance of the model in the validation series is in line with the statistics in the 

training set. In addition, the MCC value also confirm the robustness of the model avoiding any kind of 

overfitting problem. Thus, the present model can be used to predict new EGFR inhibitors. Regarding the 

descriptors, we used only topological indices which are well-known MD able to codify the information 

within the chemical structure of the compounds that then, should be used to build up robust models.  

 

Conclusions  
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The herein presented model is an LDA-QSAR model based on topological indices aimed at the 

prediction of new EGFR inhibitors. There is a strong need of computational tools in this area considering 

that, HNSCC is accounted for more than 500,000 cases every ear worldwide and is usually associated 

with considerable morbidity and mortality; the HNSCC is responsible for more than 300,000 deaths 

every year for instance. In this contest, QSAR models like the herein presented may play an important 

role while looking for new and powerful EGFR inhibitors. 
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