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Prediction of Disease-Related miRNAs via Functional Network
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Abstract; In order to quickly find out disease-related miRNAs, PMBP algorithm was proposed
for improving random walk based on functional network information propagation. Leave-one-out
cross validation was utilized to evaluate the performance of the algorithm and finally a case was
analyzed. The results showed that random walk is ineffective for diseases that have not yet been
associated with miRNAs, but the miRNA can be effectively predicted by using disease similarities
as prior information. For the diseases known to be related with miRNAs, PMPB achieves a better
performance and the corresponding AUC value is 0. 866. In the case study of breast cancer, the
predicted top 50 miRNAs are confirmed to be associated with breast cancer, which indicates the
validity of PMBP.
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Table 3 Top 50 breast cancer-related miRNAs predicted by PMBP

HEFP miRNA EHE HErP miRNA EHE

1 hsa — mir — 18a miR2Disease, PhenomiR 26 hsa — mir — 146b miR2Disease, HMDD

2 hsa — mir — 19a PhenomiR, HMDD 27 hsa — mir — 151 PhenomiR

3 hsa — mir — 19b PMID: 27602768, 27630665 28 hsa — mir - 223 PhenomiR, HMDD

4 hsa — mir — 145 miR2Disease, PhenomiR 29 hsa — mir —92b PMID. 25047087, 26878388

5 hsa — mir - 127 miR2Disease, PhenomiR 30 hsa — mir — 132 PhenomiR, HMDD

6 hsa — mir — 34a HMDD 31 hsa — mir — 34b PhenomiR, HMDD

7 hsa —let —7d miR2Disease, PhenomiR 32 hsa — mir — 135b PhenomiR, HMDD

8 hsa — mir -9 PMID. 25086633, 23617747 33 hsa — mir — 103 PMID . 24088786

9 hsa — mir — 25 PhenomiR, HMDD 34 hsa — mir — 181b miR2Disease, HMDD

10 hsa — mir — 194 PMID; 22829924, 27221739 35 hsa — mir — 339 PhenomiR, HMDD

11 hsa - let — 7 miR2Disease 36 hsa — mir - 101 miR2Disease

12 hsa — mir — 106b PhenomiR 37 hsa—let-7g PhenomiR, HMDD

13 hsa — let = 7b PhenomiR, HMDD 38 hsa — mir — 18b HMDD

14 hsa — mir — 199a PMID. 23504322, 25515522 39 hsa — mir — 191 PhenomiR, HMDD

15 hsa — mir — 125a miR2Disease, HMDD 40 hsa — mir - 214 PhenomiR, HMDD

16 hsa — mir - 16 PMID; 26031775, 27157613 41 hsa — mir - 153 PMID. 27012032, 26392359

17 hsa — mir — 93 PhenomiR, HMDD 42 hsa — mir - 143 miR2Disease, PhenomiR

18 hsa — mir —34c¢ HMDD 43 hsa — mir —30d PhenomiR, HMDD

19 hsa —let —7¢c PhenomiR, HMDD 44 hsa — mir — 15a PhenomiR, HMDD

20 hsa — mir — 29b miR2Disease 45 hsa — mir — 30c miR2Disease

21 hsa — mir — 20b HMDD 46 hsa — mir —302b PhenomiR

22 hsa - let — 71 miR2Disease, PhenomiR 47 hsa — mir - 218 PMID: 25900794, 25394901

23 hsa — mir —29a PhenomiR, HMDD 48 hsa — mir - 1 PMID. 26275461, 26676637

24 hsa —let —7e miR2Disease 49 hsa — mir - 133a PMID. 26107945, 25051376

25 hsa — mir —92a HMDD 50 hsa — mir — 219 PMID. 23813567
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