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Prediction of disease-related microRNAs based on fully-connected autoencoder
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[ Abstract] MicroRNA ( miRNA) is a kind of non-coding RNA with a length of about 22 ~ 24 nucleotides, which plays an
important regulatory role in the growth and development of cells. Identifying the candidate miRNAs associated with the diseases is
helpful for exploring the pathogenesis of diseases. Most of the previous prediction methods focus on integrating miRNA-related and
disease—related multi—source data, and ignore the information about miRNA families and clusters. However, similar diseases are
usually more likely to associate with the miRNAs that have similar functions and the ones belonging to the same families or clusters.
Therefore, according to the topological structure formed by miRNA and disease nodes and combined with the family and cluster
information of miRNA nodes, a miRNA-disease association prediction model based on fully—connected autoencoders is established.
The paper utilizes five—fold cross—validation to measure the prediction performance, and the experimental results show that the new
prediction model is better than other several models.
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Fig. 1 Construction and matrix representation of miRNA—disease heterogeneous graph
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Fig. 3 ROC curves and PR curves of different methods for prediction
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Tab. 1 Average AUC over all the diseases and AUCs of 16 common diseases

AUC
SR
FMDA PBMDA GSTRW NCMCMDA  DBNMDA

Average AUC on 341 diseases 0.929 0.857 0.807 0.905 0.907
Breast Neoplasms 0.965 0.906 0.837 0.983 0.982
Hepatocellular Carcinoma 0.957 0.910 0.791 0.967 0.974
Glioma 0.958 0.882 0.786 0.928 0.940
Acute Myeloid Leukmia 0.969 0.885 0.796 0.937 0.968
Lung Neoplasma 0.973 0.862 0.813 0.947 0.955
Melanoma 0.979 0.849 0.758 0.954 0.962
Osteosarcoma 0.972 0.860 0.771 0.968 0.961
Ovarian Neoplasms 0.980 0.888 0.844 0.955 0.968
Pancreatic Neoplasms 0.965 0.879 0.833 0.904 0.898
Alzheimer Disease 0.928 0.833 0.816 0.897 0.901
Carcinoma, Renal Cell 0.945 0.856 0.786 0.935 0.799
Diabetes Mellitus, Type 2 0.964 0.870 0.870 0.898 0.951
Glioblastoma 0.950 0.849 0.759 0.912 0.930
Heart Failure 0.946 0.884 0.814 0.899 0.943

Atherosclerosis 0.932 0.891 0.824 0.961 0.959
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Tab. 2 Average AUPR over all the diseases and AUPRs of 16 common diseases
AUPR
BRI
FMDA PBMDA GSTRW NCMCMDA DBNMDA
Average AUPR on 341 diseases 0.236 0.090 0.040 0.166 0.187
Breast Neoplasms 0.766 0.718 0.389 0.812 0.821
Hepatocellular Carcinoma 0.812 0.767 0.482 0.831 0.845
Glioma 0.443 0.390 0.225 0.312 0.210
Acute Myeloid Leukmia 0.396 0.385 0.123 0.358 0.369
Lung Neoplasma 0.771 0.562 0.370 0.685 0.741
Melanoma 0.591 0.483 0.205 0.493 0.512
Osteosarcoma 0.624 0.357 0.180 0.486 0.603
Ovarian Neoplasms 0.640 0.528 0.395 0.430 0.486
Pancreatic Neoplasms 0.581 0.458 0.333 0.824 0.531
Alzheimer Disease 0.275 0.136 0.086 0.218 0.359
Carcinoma, Renal Cell 0.336 0.314 0.136 0.254 0.293
Diabetes Mellitus, Type 2 0.412 0.259 0.132 0.399 0.401
Glioblastoma 0.373 0.346 0.162 0.293 0.318
Heart Failure 0.366 0.301 0.135 0.262 0.289
Atherosclerosis 0.272 0.306 0.084 0.289 0.310
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