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Drug design is a method of synthesizing compounds that exhibit desirable physiological activities
as drugs, and is one of the important techniques in the drug discovery process. It is expected that

predicting the characteristics of compounds that make drugs effective will greatly improve the drug

discovery process.

What research is actually being done on the subject of predicting the properties of compounds as
drugs? I would like to introduce presentations by researchers such as Abraham Yosipof of the

College of Law and Business in Israel.

They attempted to build a machine-learning model that classifies compounds into drugs and non-

drugs by using features of their physicochemical parameters.
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Ethe potential of mission compounds as drugs.

u/ Solution method Using :
Emultiple machine learning models, compounds were classified into "drugs" and "non-drugs" basedé

ion physicochemical parameters.

EVResuIts A
Eclassification rate of over 0.81 was obtained, and effective disease categories were also

isuccessfully classified.

I will start by explaining the mission.

Purpose: To classify drugs and non-drugs

\ - _A

In recent years, data mining and machine learning are attracting attention as technologies for
efficient drug design. By exploiting these, it is believed that basic patterns of chemical and
pharmacological features that are important in development can be found, and the design of
compounds as drugs can be optimized according to those properties. Moreover, if we can classify
compounds as drugs or non-drugs, we may be able to classify the diseases for which drugs are

effective.
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f and colleagues built a machine learning model to classify compounds.

. Q&A
Fomi® dAldechnwdgindatdbhasepounds were used from DrugBank , which is a compound

database (drug: 366 compounds and non-drug: 396 compounds).

Physicochemical parameters were obtained using ChemAxon with 35 molecular features such as

logP values and molecular surface areas.

Machine learning algorithms include decision trees , random forests (RF), support vector machines

(SVM), artificial neural networks (ANN), k-nearest neighbors (k-NN), logistic regression (LR), and A
combined method, AL Boost, was used.

AEAX - 3U8FLI 4L RMRF)
AIZz2-51b2wF2-5 (ANN)
#E-—raAH 8 -2z (SVM)
0:GR2F¢whE%R (LR)

k-5 f5 % (k- NN) AL Boost

Result: Succeeded in classifying drugs and non-drugs with high accuracy

As a result, the classification rate (CCR) for AL Boost was good at 0.81, and the average CCR for
the other six algorithms was 0.77.
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Ja B7 0.67 0.67 0.67 0.01 0.35 0.72 0.81 0.75 0.76 1890 052
R 86 0.76 0.78 0.76 0.00 052 0.80 0.86 0.82 0.82 10.21 0.65
k-NN 0.73 0.73 0.73 0.73 0.06 0.46 0.75 0.78 0.76 0.76 134 053

[ ]
SV 0.3 0.74 73 0.73 0.25 0.47 0.74 0.73 0.74 0.74 017 047
- Al tecﬁnologx database

A 0.77 72 .75 0.75 5.25 0.50 0.81 0.81 0.81 0.81 012 062
LR 0.76 0.76 0.76 0.76 0.01 0.52 0.77 0.70 0.74 0.74 1268 0.8
AL Boost 0.76 0.77 0.76 0.76 0.01 053 0.80 0.81 0.81 0.81 022 062
Maive Bayesian® 0.74 0.89 - 0.82 - 0.64 0.50 0.92 - 0.70 - 0.46

*Naive Bayesian results were taken from Garcia-Sosa and Maran (2013).

Classification of drugs and non-drugs

Furthermore, we predicted disease categories such as antitumor drugs, nervous system drugs, and

cardiovascular drugs, and succeeded in separating them with high accuracy.

Training set Test set

Model Specificity Sensitivity CCR  Accuracy Variance MCC  Specificity Sensitivity CCR  Accuracy Variance MCC
J4.8 0.90 0.64 0.70 0.88 179.41 0.46 1.00 0.67 0.95 0.92 277.78 0.78
RF 0.93 0.82 0.77 0.91 28.81 0.63 0.96 1.00 0.88 0.96 4.73 0.85
k-NN 0.89 0.83 0.65 0.89 7.72 0.47 0.95 0.75 0.85 0.92 104.60 0.70
SVM 0.92 1.00 0.75 0.92 17.00 0.68 0.95 0.75 0.85 0.92 104.60 0.70
ANN 0.93 0.71 0.79 0.0 120.76 0.61 0.96 1.00 0.88 0.96 4.73 0.85
LR 092 0.89 0.74 0.91 1.83 063 0.96 1.00 0.88 0.96 4,73 0.85
AL Boost 0.92 0.89 0.74 0.91 1.83 063 0.96 1.00 0.88 0.96 4.73 0.85
Naive Bayesian® - - - 0.88 - 0.57 - - - 0.20 - 0.62
*Naive Bayesian results were taken from Garcia-Sosa and Maran (2013)

Classification of antitumor and nervous system drugs

From the above, it is expected that this model can be applied to predict the potential of compounds

as drugs and the diseases for which drugs are effective.

That's all for the research introduction.

In the future, more efficient drug design for various diseases may be realized.

Check out other articles on " AI x Drug Discovery"

» How can the development of new antibacterial drugs be helped [Drug making_in the age of AI]

» Can tuberculosis be defeated with drugs? It seems that analysis can be done with Al

» Predict drug_activity against cancer cells with AI? Other 5 latest research on drug_discovery Al

[Weekly]
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In graduate school, I studied medicine. I would like to delve into the use of Al mainly in the fields

of drug discovery, manufacturing, and finance. Twitter:

Using_Al to classify and predict fake news on the web (Al x web)_[Paper]
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