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[Abstract] Objective Ribonucleic acids ( RNA) play an important role in many life processes. They
take part in almost all the aspects of gene transcription and translation. Magnesium ions ( Mg™) are essential for
RNA folding into stable tertiary structures and are often involved in the catalytic activity of ribozymes. Despite
many RNA structures have been resolved experimentally accurately detecting them still faces many challenges
experimentally. Three-dimensional convolutional neural network ( 3D —CNN) are capable of learning useful

features divectly, from, raw daia; and have been wsed./in

(31971180+11474013) many structure-based prediction works. Therefore this
( 100124) paper proposes a 3D —CNN based method for predicting
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el chuniuadi bt edu. en Mg™ binding sites in RNA structure RNAMg. Methods
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Firstly a database of RNA—-Mg”* binding sites ( 113 RNAs) is constructed by collecting RNA structures from
PDB ( protein data bank) database. Then a local coordinate system is established for each binding site the
ambient microenvironment is represented as five ‘channels’ ( corresponding to atom types of carbon oxygen
nitrogen and phosphorus and charge) and the tertiary structure of RNA is sent into the 3D—CNN model as a 3D
image to predict the RNA—Mg®* binding sites. In the end the performance of the model is evaluated by 5—fold
cross validation. Results Results on an independent test set show that RNAMg is superior to state-of-the-art
methods in identifying Mg>* binding sites in RNA structures. Conclusions RNAMg can identify the Mg™* binding
sites in RNA structures which is of great significance in understanding various key biological processes such as
RNA folding ribozyme-catalyzed reactions and the generation mechanism of related diseases.

[Keywords]  RNA-Mg™ binding site; three-dimensional convolutional neural network; RNA 3D

structure; feature contribution; local coordinate system
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2 3D-CNN 5CV
Table 2 Average results of SCV of 3D-CNN models with different feature combinations and

different local coordinate system origins

Precision Recall MCC AUC
OP2+5 0.661 = 0.041 0. 668 + 0.059 0.325 = 0.046 0.724 £ 0.025
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Table 3 Comparison between RNAMg and other methods

on the independent test set

3
Precision Recall MCC AUC
RNAMg 0:521 0,568 0,345 0,654 RNA Mg?*
RNAsite 0. 420 0.213 0. 058 0.577 RNAMg,

Rbind 0.338 0. 488 0.109 0. 560 RNA
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