



In Silico Identification of miRNAs Regulating Vitamin D Receptor and Its Genetic Network in Bone Metabolism

Abstract
The vitamin D receptor (VDR), a central nuclear receptor helps to maintain bone mineral density. When its function is disturbed, it can contribute to osteoporosis development and other bone diseases. This study carried out a thorough computational analysis to identify human microRNAs (miRNAs) regulatingVDR and other genes that functionally interact with VDR. First of all, a ranked interaction network of VDR with 20 other genes has been predicted Using GeneMANIA software. With the help of miRDB software, 154 candidate miRNAs are traced to target VDR by binding the VDR 3′UTR.Cross-checking with TargetScanHuman and miRTargetLink 2.0 refined these results. 11 miRNAs were supported by all three tools and another 129 were consistent between miRDB and TargetScan. Among these 11 miRNAs, miR-125b-5p and miR-2861 are reported to be promising regulators of bone remodeling and potential biomarkers of osteopororsis. Many of the identified miRNAs also target VDR interaction partners including RXRs, RUNX2, SMAD family members, MED1, TOB2, BAZ1B, and NCOA1 suggesting coordinated regulation of the VDR signalling module. Available literatures supported that several of these miRNAs are dysregulated in bone-related conditions such as osteoporosis, osteosarcoma, osteoarthritis, and rheumatoid arthritis, underscoring their likely biological relevance. This integrated list is presented here as a prioritized resource of VDR-associated miRNAs and their potential network targets. Several well-supported and novel candidates such as miR-125b-5p and miR-2861 emerge as promising targets for experimental validation as biomarkers or therapeutic modulators of skeletal diseases. Overall, the results highlight the layered, post-transcriptional control of VDR and provide a roadmap for focused functional studies. 
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1. Introduction:
The vitamin D receptor (VDR) gene encodes a crucial nuclear receptor involved in mediating the biological effects of vitamin D in humans [1]. VDR plays a pivotal role in maintaining bone health by regulating calcium and phosphate balance through its involvement in gene transcription upon activation by vitamin D. Disruption in VDR expression or activity can significantly influence bone density and is linked to various skeletal disorders [2].Osteoporosis, a multifactorial bone disorder characterized by decreased bone mineral density, has emerged as a growing concern, especially among the elderly [3]. Recent evidence highlights the VDR gene as a major genetic determinant influencing bone mineral density and susceptibility to osteoporosis [4].  VDR gene is located on chromosome 12q13.11 in humans. It interacts with a network of other genes and changes in its expression may impact this broader regulatory system, just as alterations in those interacting genes may affect VDR function [5].MicroRNAs (miRNAs), which are small non-coding RNA molecules typically 19–25 nucleotides long, serve as critical regulators of gene expression in eukaryotic cells [6,7].These miRNAs function primarily by binding to specific messenger RNAs (mRNAs), thereby inhibiting their translation or promoting the degradation of the transcripts. Through such post-transcriptional regulation, miRNAs are known to influence the expression of over 30% of all protein-coding genes [8].VDR is one such gene whose expression is regulated by miRNAs. Numerous miRNAs have been computationally predicted and experimentally validated to target VDR, affecting its role in bone homeostasis. Despite this, a detailed computational investigation into the collective role of miRNAs in modulating VDR expression and function in the context of bone metabolism and related diseases is still lacking. This study aims to consolidate available data on miRNAs regulating VDR, shedding light on their potential role in bone biology through an in-silico approach.
2. Materials and Methods
2.1 Prediction of Genetic Network of VDR
This original research article used GeneMANIA (http://www.genemania.org), an advanced bioinformatics platform for in silico prediction of gene–gene interactions through the integration of heterogeneous functional association datasets, including co-expression, genetic interactions, co-localization, and pathway information. In the present analysis, “VDR” was designated as the query gene, and the computational interrogation yielded a genetic interaction network comprising 20 putative interactors functionally interconnected with VDR [9].


2.2 Mining the miRNA Pool Targeting VDR and Its Interacting Partners
To investigate the pool of miRNAs potentially regulating VDR, miRDB (MicroRNA Target Prediction and Functional Study Database; http://mirdb.org/), an online computational resource was employed for miRNA target prediction and functional annotation. Using “VDR” as the query under the parameters “Human”analysis identified 154 candidate miRNAs predicted to target VDR. The details of these predicted miRNAs were systematically tabulated. To further delineate the regulatory landscape, each of the identified miRNAs was subsequently queried in miRDB to obtain the complete set of their predicted gene targets. From these targets, a subset of genes that overlapped with the previously constructed VDR-associated interaction network, were extracted. Thereby some common regulatory nodes potentially shared between VDR and its network partners were identified.
2.3 Confirmation of the miRNA – VDR Interaction
The results obtained from miRDB were further validated using two additional tools: TargetScanHuman 8.0 (https://www.targetscan.org/vert_80/) and mirTargetLink 2.0 (https://ccb-compute.cs.uni-saarland.de/mirtargetlink2/). TargetScanHuman identifies potential biological targets of miRNAs by detecting conserved 8mer, 7mer, and 6mer sequences complementary to the seed region of each miRNA. Meanwhile, mirTargetLink 2.0 provides an interactive network-based visualization of microRNA–mRNA interactions. For TargetScanHuman, “Human” was chosen as the reference species and “VDR” as the query gene. Each of the 154 miRNAs was individually submitted to assess their possible interaction with the VDR transcript. This not only confirmed VDR as a target but also revealed the specific regions of binding. Similarly, the mature miRNA names were used as input in mirTargetLink 2.0 to validate VDR as the predicted target.
2.4 Preparing a Venn Diagram to Show the Proportion of miRNAs Confirmed by Various Software to Regulate VDR
To visually represent the data obtained from all three target prediction tools, Venny 2.1 was employed. Venny 2.1 (https://bioinfogp.cnb.csic.es/tools/venny/, accessed September 12, 2025) is an online tool designed for generating Venn diagrams (Figure 2). The lists of miRNAs validated through each software were provided as input. The resulting Venn diagram illustrated the overlap and distribution of miRNAs predicted by the different tools to target VDR.

3. Result
3.1 Genetic Network of VDR
GeneMANIA identified that VDR interacts with 20 other genes, namely RXRB, MED1, CYP3A4, BAG1, RXRA, HR, LEF1, TOB2, RUNX2, SMAD4, NCOA1, SMAD3, RXRG, TAF7, MMRN2, TADA3, TAF11, CPT1A, BAZ1B, and CPS1 through Physical Interactions, Co-expression, Predicted Functional Associations, Co-localization, Genetic Interactions, Pathway Involvement, and Shared Protein Domains. Each type of interaction is represented by colour-coded edges in the GeneMANIA interaction network (Figure 1A, Table 1). RXRB was identified as the top-ranked interactor of VDR, followed sequentially by MED1 (rank 2) and CYP3A4 (rank 3). BAG1 and RXRA occupied the fourth and fifth ranks, respectively, while HR was positioned as the sixth-ranked interacting gene. LEF1 and TOB2 were ranked seventh and eighth, and RUNX2 was placed at rank nine. Additional interactions included SMAD4 (rank 10), NCOA1 (rank 11), and SMAD3 (rank 12), with RXRG ranked thirteenth. Transcriptional machinery components TAF7 and TAF11 were ranked fourteenth and seventeenth, respectively, whereas MMRN2 and TADA3 occupied the fifteenth and sixteenth positions. Genes associated with metabolic and chromatin-related processes, namely CPT1A, BAZ1B, and CPS1, were ranked eighteenth, nineteenth, and twentieth, respectively (Figure 1B).Top of FormBottom of Form
3.2 miRNAs Targeting VDR and Its Interacting Partners
A total of 154 miRNAs predicted to target VDR were identified through the miRDB database. All of these bind specifically to the 3′ UTR region of VDR. Remarkably, a subset of these miRNAs also targets genes within the VDR interaction network such as hsa-miR-6880-5p (chr12) binds four sites (296, 1158, 2454, 2553) and interacts with TADA3, while hsa-miR-302e (chr11) targets position 3157 and is linked to TOB2, RUNX2, and CPT1A. A detail list of the miRNAs targeting VDR with the seed sequences and seed locations along with their targets from VDR network are compiled in Table 2 and Table 3 respectively.
3.3 Validation of miRNA-VDR Interaction by Other Software
A total of 154 human miRNAs were predicted by miRDB to target the VDR gene (mirdb.org). Of these, 140 miRNAs (140/154 = 90.9%) were also predicted by TargetScan(targetscan.org), whereas only 11 miRNAs (11/154 = 7.1%) were predicted by miRTargetLink 2.0 which incorporates miRDB-derived targets(ccb-compute.cs.uni-saarland.de). Intersection analysis shows that 11 of the 154 miRNAs (7.1%) were confirmed by all three tools. These miRNAs are hsa-miR-6880-5p, hsa-miR-125b-5p, hsa-miR-2861, hsa-miR-6756-5p,
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Figure 2 Venn diagram showing the percentage of miRNAs overlapping in all the three software.
hsa-miR-6745, hsa-miR-4483, hsa-miR-363-5p, hsa-miR-4279, hsa-miR-6766-5p, hsa-miR-3165, and hsa-miR-1293. An additional 129 miRNAs (129/154 = 83.8%) were predicted by miRDB and TargetScan only. No miRNAs were predicted by miRDB and miRTargetLink 2.0 only. The remaining 14 miRNAs (14/154 = 9.1%) were unique to miRDB: hsa-miR-520e-3p, hsa-miR-520b-3p, hsa-miR-302c-3p, hsa-miR-330-5p, hsa-miR-326, hsa-miR-10a-5p, hsa-miR-10b-5p, hsa-miR-1251-5p, hsa-miR-369-3p, hsa-miR-532-3p, hsa-miR-320a-5p, hsa-miR-6884-5p, hsa-miR-485-5p, hsa-miR-371a-5p (Table 4). The overlapping of data across the three used software was shown by a Venn diagram in figure 2.
4. Discussion
The role of VDR in bone metabolism and mineral homeostasis has been well established through scientific studies. Variations in expression and functional alterations of this gene have been strongly associated with osteoporosis, reduced bone mineral density, and other skeletal disorders [10, 11]. Eukaryotic gene regulation is largely mediated by miRNAs at the post-transcriptional level, forming complex regulatory networks that involve multiple target genes [12, 13]. Like other genes, VDR also functions through an extended network of interacting partners, and many of the miRNAs targeting VDR were also found to regulate its associated genes, suggesting the existence of a complex miRNA–VDR regulatory network that remains to be fully characterized. The interaction network of VDR highlights a functionally coherent group of genes that collectively reinforce its role as a central transcriptional regulator of metabolism, differentiation, and signalling integration. Core heterodimeric partners, including RXRB, RXRA, and RXRG, emphasize the requirement of retinoid X receptors for effective VDR-mediated transcriptional control through vitamin D response elements [14-16]. The prominent association of transcriptional coactivators such as MED1 and NCOA1, together with TFIID components TAF7 and TAF11 and the chromatin-associated adaptor TADA3, underscores the importance of transcriptional bridging and chromatin remodelling in vitamin D dependent gene activation [17-20]. In parallel, the presence of chromatin modulators such as BAZ1B further suggests epigenetic fine-tuning of VDR target gene expression [21]. The participation of CYP3A4 and CPT1A links VDR signalling to xenobiotic detoxification and mitochondrial energy metabolism respectively, supporting an expanded metabolic role for vitamin D beyond calcium homeostasis [22, 23]. Interactions with RUNX2 highlight VDR’s established function in osteoblast differentiation and bone remodelling [24], whereas cooperation with SMAD3 and SMAD4 indicates molecular crosstalk between vitamin D and TGF-β signalling pathways in regulating cell growth and differentiation [25]. Regulatory balance within the network is reflected by the inclusion of transcriptional repressors such as HR and TOB2, suggesting that VDR activity is tightly controlled to maintain cellular homeostasis [26, 27]. The association with LEF1 further points to integration between VDR and Wnt/β-catenin signalling, reinforcing its involvement in developmental and proliferative processes [28]. Finally, the presence of genes such as MMRN2 and CPS1 suggests indirect roles for VDR in vascular biology and nitrogen metabolism, indicating broader physiological implications of vitamin D signalling [29, 30]. Collectively, these interactions support the concept that VDR functions as a multidimensional transcriptional hub coordinating metabolic, developmental, and signalling pathways.
The list of miRNAs provided by miRDB has been validated by additional target prediction software. Notably, several of these miRNAs show altered expression in bone-related pathologies. For example, miR-940 is up-regulated in osteoporosis but down-regulated in osteosarcoma, while miR-372-3p is elevated in osteoporosis yet repressed in osteosarcoma. Members of the miR-520 family also display dual regulatory roles, with miR-520a-3p up-regulated in osteoporosis, miR-520e-3p and miR-520b-3p up-regulated in osteosarcoma, and miR-520d-3p down-regulated in osteosarcoma. Similarly, miR-524-5p is consistently down-regulated in both osteoporosis and osteosarcoma. Other osteoporosis-associated regulators include the up-regulation of miR-125a-5p, miR-125b-5p, miR-214-3p, miR-4291, miR-10b-5p, miR-4505, miR-519e-5p, and miR-485-5p, along with the down-regulation of miR-2861 and miR-654-5p. Osteoarthritis-associated changes include up-regulation of miR-373-3p and miR-4492, and down-regulation of miR-556-3p, miR-1227-5p, miR-105-5p, and miR-4498. In rheumatoid arthritis, miR-330-5p, miR-1915-3p, and miR-4441are down-regulated, whereas miR-17-3p and miR-5196-5p are up-regulated. Osteosarcoma is further characterized by the down-regulation of miR-4319, miR-541-3p, miR-10a-5p, miR-1293, and miR-1184, together with the up-regulation of miR-660-3p. Interestingly, miR-3163 has been reported to activate the Wnt/β-catenin pathway in pancreatic cancer, but its role in bone-related signalling remains unexplored, suggesting a novel candidate for future studies. Additionally, anti-calcification effects of miR-629-3p are reported in osteogenic differentiation-induced vascular cells, while miR-181 family members have been implicated in chondrocyte differentiation and ossification disorders. Collectively, these findings demonstrate that a large subset of VDR-targeting miRNAs not only regulates VDR but also exhibit altered expression in osteoporosis, osteosarcoma, osteoarthritis, and rheumatoid arthritis, indicating their potential as biomarkers and therapeutic targets in bone-related diseases.
Various studies were identified linking VDR-targeting miRNAs with osteoporosis, osteosarcoma, osteoarthritis, rheumatoid arthritis, and low BMD conditions. Altered expression of over 20 predicted miRNAs has been experimentally validated in these disorders. For example, miR-940, miR-372-3p, miR-330-5p, and members of the miR-520 family show disease-specific up- or down-regulation in osteoporosis and osteosarcoma[31-37], while miR-524-5p is consistently down-regulated in both conditions [38,39]. Additional regulators such as miR-125a-5p, miR-125b-5p, miR-214-3p, miR-2861, and miR-654-5p have direct links with osteoporosis [39-43], whereas miR-373-3p and miR-4492 are implicated in osteoarthritis and rheumatoid arthritis [44, 45]. Several miRNAs including miR-4319 and miR-541-3pare also dysregulated in osteosarcoma [46, 47]. Significantly miR- 125b-5p and miR-2861, validated through all three software, have been proved to promote osteoporosis [41, 43]. As many of the miRNAs are now emerging as regulator of bone remodelling as well as osteoporosis biomarker [48, 49, 50], this study strongly recommends the candidature of miR-125b-5p and miR-2861 in the expanding list.  
The major limitation of this study is that it is completely based on bioinformatics.  Wet Lab experimentations for functional analysis of these miRNAs are mandatory.
5. Conclusions
This study provides a comprehensive list of 154 miRNAs targeting VDR has been predicted and validated using bioinformatics software. Among 11 miRNAs confirmed by different software, miR-125b-5p and miR-2861have been predicted to be promising key regulators. Some of these miRNAs are also predicted to target other genes interacting with VDR. Such findings prove the functional significance of these miRNAs in regulating VDR mediated pathways, thereby modulating critical signalling involved in bone homeostasis. Dysregulation of these miRNAs may disrupt downstream signalling cascades such as Wnt/β-catenin, leading to impaired bone metabolism and the onset of osteoporosis and other skeletal abnormalities. Several of these miRNAs, including those consistently reported in osteoporosis, osteosarcoma, osteoarthritis, and rheumatoid arthritis, strengthen their candidacy as diagnostic and prognostic biomarkers. At the same time, the unexplored predicted candidates highlight the need for further experimental validation to establish their roles in bone biology and therapeutic applications.
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Table1: Types of interactions of VDR with other related genes of its network predicted by GeneMANIA
	Category
	Gene

	Physical Interactions
	RXRB, MED1, CYP3A4, BAG1, RXRA, HR, LEF1, RUNX2, SMAD4, NCOA1, SMAD3, RXRG, TAF7, MMRN2, TADA3, TAF11, CPT1A,CPS1

	Co-expression
	RXRB, MED1, CYP3A4, RXRA, HR, LEF1, TOB2, SMAD4, NCOA1, SMAD3, RXRG, TAF7,TADA3, TAF11, CPT1A, BAZ1B, CPS1

	Predicted
	RXRB, MED1, RXRA, HR, LEF1, TOB2, RUNX2, SMAD4, NCOA1, SMAD3, TAF7, TADA3, TAF11,CPS1

	Co-localization
	CYP3A4, CPT1, CPS1

	Genetic Interactions
	RXRB, CYP3A4, BAG1, LEF1, RXRG, MMRN2, BAZ1B, CPS1

	Pathway
	RXRB, MED1, RXRA, LEF1, RUNX2, SMAD4, NCOA1, SMAD3, RXRG, CPT1A, BAZ1B

	Shared protein
domains
	RXRB, RXRA, SMAD4, SMAD3, RXRG





Table 2. List of miRNAs predicted by online tool miRDB to target VDR transcript
	Sl no.
	miRBase ID
	Precursor name
	miRBase ID
	miRNA name
	Sequence
	Length
	Genomic location
	Seed sequence
	Seed location

	1
	MI0022727
	hsa-mir-6880
	MIMAT0027660
	hsa-miR-6880-5p
	5' - ugguggaggaagagggcagcuc - 3'
	22
	chr12:124337181-124337242
	CTCCACC, CTCCACCA
	296, 1158, 2454, 2553

	2
	MI0006417
	hsa-mir-302e
	MIMAT0005931
	hsa-miR-302e
	5' - uaagugcuuccaugcuu - 3' 
	17
	chr11:7234766-7234837
	AGCACTTA
	3157

	3
	MI0022683
	hsa-mir-6837
	MIMAT0027576
	hsa-miR-6837-5p
	5' - accagggccagcagggaaugu - 3'
	21
	chr7:44051766-44051829
	GCCCTGG, GCCCTGGA
	509, 680, 2390, 2535, 2684

	4
	MI0017317
	hsa-mir-4685
	MIMAT0019771
	hsa-miR-4685-5p
	5' - cccagggcuuggaguggggcaagguu - 3' 
	26
	chr10:98431292-98431360 (-)
	GCCCTGG, GCCCTGGA
	509, 680, 2390, 2535, 2684

	5
	MI0022740
	hsa-mir-6893
	MIMAT0027686
	hsa-miR-6893-5p
	5' - caggcagguguaggguggagc - 3'
	21
	chr8:144435551-144435619 (-)
	CTGCCTA, CCTGCCTA, CCTGCCT
	304, 436, 2643

	6
	MI0005762
	hsa-mir-940
	MIMAT0004983
	hsa-miR-940
	5' - aaggcagggcccccgcucccc - 3' 
	21
	chr16:2271747-2271840 (+)
	CTGCCTA, CCTGCCTA, CCTGCCT
	304, 436, 2644

	7
	MI0022653
	hsa-mir-6808
	MIMAT0027516
	hsa-miR-6808-5p
	5' - caggcagggaggugggaccaug - 3' 
	22
	chr1:1339650-1339708 (-)
	CTGCCTA, CCTGCCTA, CCTGCCT
	304, 436, 2643

	8
	MI0000780
	hsa-mir-372
	MIMAT0000724
	hsa-miR-372-3p
	5' - aaagugcugcgacauuugagcgu - 3'
	23
	chr19:53787890-53787956 (+)
	AGCACTTA
	3157

	9
	MI0003143
	hsa-mir-520e
	MIMAT0002825
	hsa-miR-520e-3p
	5' - aaagugcuuccuuuuugaggg - 3'
	21
	chr19:53675711-53675797 (+)
	AGCACTTA
	3157

	10
	MI0003155
	hsa-mir-520b
	MIMAT0002843
	hsa-miR-520b-3p
	5' - aaagugcuuccuuuuagaggg - 3'
	21
	chr19:53701227-53701287 (+)
	AGCACTTA
	3157

	11
	MI0003158
	hsa-mir-520c
	MIMAT0002846
	hsa-miR-520c-3p
	5' - aaagugcuuccuuuuagagggu - 3'
	22
	chr19:53707453-53707539 (+)
	AGCACTTA
	3157

	12
	MI0000781
	hsa-mir-373
	MIMAT0000726
	hsa-miR-373-3p
	5' - gaagugcuucgauuuuggggugu - 3' 
	23
	chr19:53788705-53788773 (+)
	AGCACTTA
	3157

	13
	MI0000773
	hsa-mir-302c
	MIMAT0000717
	hsa-miR-302c-3p
	5' - uaagugcuuccauguuucagugg - 3'
	23
	chr4:112648363-112648430 (-)
	AGCACTTA
	3157

	14
	MI0003164
	hsa-mir-520d
	MIMAT0002856
	hsa-miR-520d-3p
	5' - aaagugcuucucuuuggugggu - 3' 
	22
	chr19:53720096-53720182 (+)
	AGCACTTA
	3157

	15
	MI0000738
	hsa-mir-302a
	MIMAT0000684
	hsa-miR-302a-3p
	5' - uaagugcuuccauguuuugguga - 3'
	23
	chr4:112648183-112648251 (-)
	AGCACTTA
	3157

	16
	MI0003149
	hsa-mir-520a
	MIMAT0002834
	hsa-miR-520a-3p
	5' - aaagugcuucccuuuggacugu - 3'
	22
	chr19:53690881-53690965 (+)
	AGCACTTA
	3157

	17
	MI0000774
	hsa-mir-302d
	MIMAT0000718
	hsa-miR-302d-3p
	5' - uaagugcuuccauguuugagugu - 3' 
	23
	chr4:112648004-112648071 (-)
	AGCACTTA
	3157

	18
	MI0000772
	hsa-mir-302b
	MIMAT0000715
	hsa-miR-302b-3p
	5' - uaagugcuuccauguuuuaguag - 3'
	23
	chr4:112648485-112648557 (-)
	AGCACTTA
	3157

	19
	MI0014159
	hsa-mir-544b
	MIMAT0015004
	hsa-miR-544b
	5' - accugagguugugcauuucuaa - 3'
	22
	chr3:124732439-124732516 (+)
	CCTCAGG, CTCAGGA
	361, 2161

	20
	MI0017284
	hsa-mir-4656
	MIMAT0019723
	hsa-miR-4656
	5' - ugggcugagggcaggaggccugu - 3' 
	23
	chr7:4788565-4788639 (-)
	TCAGCCC, CAGCCCA
	106, 139, 1236, 1241, 2681

	21
	MI0003562
	hsa-mir-556
	MIMAT0004793
	hsa-miR-556-3p
	5' - auauuaccauuagcucaucuuu - 3'
	22
	chr1:162342546-162342640 (+)
	GGTAATAA
	3130

	22
	MI0006327
	hsa-mir-1237
	MIMAT0005592
	hsa-miR-1237-3p
	5' - uccuucugcuccgucccccag - 3'
	21
	chr11:64368602-64368703 (+)
	CAGAAGGA
	2468, 2475

	23
	MI0016854
	hsa-mir-4492
	MIMAT0019027
	hsa-miR-4492
	5' - ggggcugggcgcgcgcc - 3'
	17
	chr11:118910708-118910787 (+)
	CCAGCCCA, CCAGCCC
	138, 823, 1235, 1240

	24
	MI0003164
	hsa-mir-520d
	MIMAT0002855
	hsa-miR-520d-5p
	5' - cuacaaagggaagcccuuuc - 3'
	20
	chr19:53720096-53720182 (+)
	CTTTGTAA, TTTGTAA
	2605, 2834

	25
	MI0003160
	hsa-mir-524
	MIMAT0002849
	hsa-miR-524-5p
	5' - cuacaaagggaagcacuuucuc - 3' 
	22
	chr19:53711002-53711088 (+)
	CTTTGTAA, TTTGTAA
	2605, 2835

	26
	MI0015848
	hsa-mir-4319
	MIMAT0016870
	hsa-miR-4319
	5' - ucccugagcaaagccac - 3'
	17
	chr18:44970082-44970166 (-)
	CTCAGGGA
	362

	27
	MI0022674
	hsa-mir-6829
	MIMAT0027558
	hsa-miR-6829-5p
	5' - ugggcugcugagaaggggca - 3'
	20
	chr3:195882329-195882395 (-)
	GCAGCCC, CAGCCCA
	80, 139, 1236, 1241

	28
	MI0000803
	hsa-mir-330
	MIMAT0004693
	hsa-miR-330-5p
	5' - ucucugggccugugucuuaggc - 3'
	22
	chr19:45638994-45639087 (-)
	CCCAGAGA, CCCAGAG
	285, 1058, 1497, 2915

	29
	MI0016900
	hsa-mir-4533
	MIMAT0019072
	hsa-miR-4533
	5' - uggaaggagguugccggacgcu - 3'
	22
	chr20:60478111-60478181 (+)
	TCCTTCCA, TCCTTCC
	716, 2432, 2436

	30
	MI0008195
	hsa-mir-1827
	MIMAT0006767
	hsa-miR-1827
	5' - ugaggcaguagauugaau - 3'
	18
	chr12:100189884-100189949 (+)
	CTGCCTCA, TGCCTCA
	2495, 2580

	31
	MI0017266
	hsa-mir-4639
	MIMAT0019698
	hsa-miR-4639-3p
	5' - ucacucucaccuugcuuugc - 3'
	20
	chr6:16141556-16141624 (+)
	GAGAGTG, GAGAGTGA
	1107, 1294, 2816

	32
	MI0016424
	hsa-mir-3918
	MIMAT0018192
	hsa-miR-3918
	5' - acagggccgcagauggagacu - 3'
	21
	chr6:158764661-158764753 (-)
	GGCCCTG
	2534, 2640

	33
	MI0003621
	hsa-mir-608
	MIMAT0003276
	hsa-miR-608
	5' - aggggugguguugggacagcuccgu - 3'
	25
	chr10:100974985-100975084 (+)
	CCACCCCA, CCACCCC
	472, 477, 876, 1055

	34
	MI0016860
	hsa-mir-4498
	MIMAT0019033
	hsa-miR-4498
	5' - ugggcuggcagggcaagugcug - 3'
	22
	chr12:120155434-120155499 (-)
	CCAGCCCA, CCAGCCC
	138, 823, 1235, 1240

	35
	MI0000469
	hsa-mir-125a
	MIMAT0000443
	hsa-miR-125a-5p
	5' - ucccugagacccuuuaaccuguga - 3'
	24
	chr19:51693254-51693339 (+)
	CTCAGGGA
	362

	36
	MI0000446
	hsa-mir-125b-1
	MIMAT0000423
	hsa-miR-125b-5p
	5' - ucccugagacccuaacuuguga - 3'
	22
	chr11:122099757-122099844 (-)
	CTCAGGGA
	362

	37
	MI0022597
	hsa-mir-6752
	MIMAT0027405
	hsa-miR-6752-3p
	5' - ucccugcccccauacucccag - 3' 
	21
	chr11:67490245-67490315 (+)
	GGCAGGG
	273, 934, 1191

	38
	MI0003643
	hsa-mir-629
	MIMAT0003298
	hsa-miR-629-3p
	5' - guucucccaacguaagcccagc - 3'
	22
	chr15:70079372-70079468 (-)
	GGAGAAA, GGAGAA
	344, 1734, 1861, 2075, 2781

	39
	MI0006340
	hsa-mir-1207
	MIMAT0005871
	hsa-miR-1207-5p
	5' - uggcagggaggcugggagggg - 3'
	21
	chr8:128049152-128049238 (+)
	CCCTGCCA, CCCTGCC
	790, 990, 2642

	40
	MI0000808
	hsa-mir-326
	MIMAT0000756
	hsa-miR-326
	5' - ccucugggcccuuccuccag - 3'
	20
	chr11:75335092-75335186 (-)
	CCCAGAGA, CCCAGAG
	285, 1058, 1497, 2915

	41
	MI0016759
	hsa-mir-4422
	MIMAT0018935
	hsa-miR-4422
	5' - aaaagcaucaggaaguaccca - 3'
	21
	chr1:55225641-55225723 (+)
	ATGCTTTA
	3192

	42
	MI0017279
	hsa-mir-4651
	MIMAT0019715
	hsa-miR-4651
	5' - cggggugggugaggucgggc - 3'
	20
	chr7:75915197-75915269 (+)
	CCACCCCA, CCACCCC, CACCCCA
	472, 477, 876, 1055

	43
	MI0000094
	hsa-mir-92a-2
	MIMAT0004508
	hsa-miR-92a-2-5p
	5' - ggguggggauuuguugcauuac - 3'
	22
	chrX:134169538-134169612 (-)
	CCCCACC, CCCACCA, CCCCACCA
	475, 492, 874, 2520, 2692

	44
	MI0022603
	hsa-mir-6758
	MIMAT0027417
	hsa-miR-6758-3p
	5' - acucauucuccucuguccag - 3'
	20
	chr12:57512688-57512750 (+)
	GAATGAGA
	2812

	45
	MI0005539
	hsa-mir-541
	MIMAT0004920
	hsa-miR-541-3p
	5' - uggugggcacagaaucuggacu - 3'
	22
	chr14:101064495-101064578 (+)
	GCCCACCA, CCCACCA
	491, 2521, 2693

	46
	MI0003676
	hsa-mir-654
	MIMAT0003330
	hsa-miR-654-5p
	5' - uggugggccgcagaacaugugc - 3'
	22
	chr14:101040219-101040299 (+)
	GCCCACCA, CCCACCA
	491, 2521, 2693

	47
	MI0017409
	hsa-mir-4768
	MIMAT0019921
	hsa-miR-4768-3p
	5' - ccaggagauccagagagaau - 3'
	20
	chrX:17425881-17425954 (+)
	TCTCCTG
	151, 433

	48
	MI0000266
	hsa-mir-10a
	MIMAT0000253
	hsa-miR-10a-5p
	5' - uacccuguagauccgaauuugug - 3'
	23
	chr17:48579838-48579947 (-)
	ACAGGGTA
	1694

	49
	MI0015900
	hsa-mir-4291
	MIMAT0016922
	hsa-miR-4291
	5' - uucagcaggaacagcu - 3' 
	16
	chr9:93819357-93819421 (+)
	CTGCTGA, CTGCTGAA
	316, 590, 3053

	50
	MI0017867
	hsa-mir-5001
	MIMAT0021021
	hsa-miR-5001-5p
	5' - agggcuggacucagcggcggagcu - 3' 
	24
	chr2:232550474-232550573 (-)
	CCAGCCCA, CCAGCCC
	138, 823, 1235, 1240

	51
	MI0022609
	hsa-mir-6764
	MIMAT0027428
	hsa-miR-6764-5p
	5' - ucccagggucuggucagaguug - 3'
	22
	chr14:100277357-100277417 (+)
	CCCTGGG,
	681, 2379, 2685

	52
	MI0000267
	hsa-mir-10b
	MIMAT0000254
	hsa-miR-10b-5p
	5' - uacccuguagaaccgaauuugug - 3'
	23
	chr2:176150303-176150412 (+)
	ACAGGGTA
	1694

	53
	MI0003892
	hsa-mir-762
	MIMAT0010313
	hsa-miR-762
	5' - ggggcuggggccggggccgagc - 3'
	22
	chr16:30893903-30893985 (+)
	CCAGCCCA, CCAGCCC,
	138, 823, 1235, 1240

	54
	MI0017386
	hsa-mir-4747
	MIMAT0019882
	hsa-miR-4747-5p
	5' - agggaaggaggcuuggucuuag - 3' 
	22
	chr19:4932687-4932740 (+)
	CTTCCCA, CCTTCCC
	556, 2437, 2621

	55
	MI0016009
	hsa-mir-3619
	MIMAT0017999
	hsa-miR-3619-5p
	5' - ucagcaggcaggcuggugcagc - 3'
	22
	chr22:46091044-46091126 (+)
	CTGCTGA, CCTGCTGA, CCTGCTG
	316, 589, 2542, 3052

	56
	MI0018175
	hsa-mir-5196
	MIMAT0021128
	hsa-miR-5196-5p
	5' - agggaaggggacgaggguuggg - 3'
	22
	chr19:35345513-35345627 (+)
	CTTCCCA, CCTTCCC, CCTTCCCA
	556, 2437, 2621

	57
	MI0022556
	hsa-mir-6721
	MIMAT0025852
	hsa-miR-6721-5p
	5' - ugggcaggggcuuauuguaggag - 3' 
	23
	chr6:32170030-32170116 (-)
	CCTGCCCA
	809

	58
	MI0017379
	hsa-mir-4741
	MIMAT0019871
	hsa-miR-4741
	5' - cgggcuguccggaggggucggcu - 3'
	23
	chr18:22933349-22933438 (+)
	CAGCCCA
	139, 1236, 1241

	59
	MI0017306
	hsa-mir-4675
	MIMAT0019757
	hsa-miR-4675
	5' - ggggcugugauugaccagcagg - 3'
	22
	chr10:20551970-20552046 (+)
	CAGCCCA
	139, 1236, 1241

	60
	MI0022605
	hsa-mir-6760
	MIMAT0027420
	hsa-miR-6760-5p
	5' - cagggagaagguggaagugcaga - 3'
	23
	chr12:111304142-111304209 (+)
	TCTCCCT
	427, 987, 2631

	61
	MI0006316
	hsa-mir-1227
	MIMAT0022941
	hsa-miR-1227-5p
	5' - guggggccaggcggugg - 3'
	17
	chr19:2234062-2234149 (-)
	GCCCCAA, GGCCCCA,
	1443, 1545, 2690, 2885

	62
	MI0008331
	hsa-mir-1910
	MIMAT0026917
	hsa-miR-1910-3p
	5' - gaggcagaagcaggaugaca - 3'
	20
	chr16:85741621-85741700 (-)
	CTGCCTA, TCTGCCT
	304, 437, 2494

	63
	MI0013006
	hsa-mir-2861
	MIMAT0013802
	hsa-miR-2861
	5' - ggggccuggcggugggcgg - 3'
	19
	chr9:127785918-127786007 (+)
	CAGGCCC
	55, 397, 1973

	64
	MI0022223
	hsa-mir-6511a-1
	MIMAT0025478
	hsa-miR-6511a-5p
	5' - caggcagaaguggggcugacagg - 3'
	23
	chr16:14925937-14926003 (+)
	CTGCCTA, TCTGCCT
	304, 437, 2494

	65
	MI0017404
	hsa-mir-4763
	MIMAT0019913
	hsa-miR-4763-3p
	5' - aggcaggggcuggugcugggcggg - 3'
	24
	chr22:46113566-46113657 (+)
	CCCTGCCA, CCCTGCC
	790, 990, 2642

	66
	MI0008336
	hsa-mir-1915
	MIMAT0007892
	hsa-miR-1915-3p
	5' - ccccagggcgacgcggcggg - 3' 
	20
	chr10:21496562-21496641 (-)
	CCCTGGG
	681, 2379, 2685

	67
	MI0022606
	hsa-mir-6761
	MIMAT0027422
	hsa-miR-6761-5p
	5' - ucugagagagcucgauggcag - 3' 
	21
	chr12:111799834-111799905 (+)
	CTCTCAGA
	1555

	68
	MI0003823
	hsa-mir-449c
	MIMAT0010251
	hsa-miR-449c-5p
	5' - uaggcaguguauugcuagcggcugu - 3'
	25
	chr5:55172262-55172353 (-)
	CTGCCTA
	304, 437

	69
	MI0000290
	hsa-mir-214
	MIMAT0000271
	hsa-miR-214-3p
	5' - acagcaggcacagacaggcagu - 3'
	22
	chr1:172138798-172138907 (-)
	CTGCTGA, CCTGCTGA, CCTGCTG
	316, 589, 2542, 3052

	70
	MI0000742
	hsa-mir-34b
	MIMAT0000685
	hsa-miR-34b-5p
	5' - uaggcagugucauuagcugauug - 3' 
	23
	chr11:111512938-111513021 (+)
	CTGCCTA
	304, 437

	71
	MI0022601
	hsa-mir-6756
	MIMAT0027412
	hsa-miR-6756-5p
	5' - aggguggggcuggagguggggcu - 3'
	23
	chr11:119312950-119313012 (-)
	CCACCCA, CCCACCC
	134, 471, 476, 875, 1163

	72
	MI0022590
	hsa-mir-6745
	MIMAT0027391
	hsa-miR-6745
	5' - uggguggaagaaggucugguu - 3'
	21
	chr11:47179611-47179737 (-)
	TCCACCCA, CCACCCA
	133, 1163

	73
	MI0003941
	hsa-mir-761
	MIMAT0010364
	hsa-miR-761
	5' - gcagcagggugaaacugacaca - 3' 
	22
	chr1:51836344-51836402 (-)
	CTGCTGA, CCTGCTGA, CCTGCTG
	316, 589, 2542, 3052

	74
	MI0022723
	hsa-mir-6876
	MIMAT0027652
	hsa-miR-6876-5p
	5' - caggaaggagacaggcaguuca - 3'
	22
	chr8:25345402-25345474 (+)
	CCTTCCT
	2433

	75
	MI0016828
	hsa-mir-4476
	MIMAT0019003
	hsa-miR-4476
	5' - caggaaggauuuagggacaggc - 3
	22
	chr9:36893462-36893531 (-)
	CCTTCCT
	2433

	76
	MI0003933
	hsa-mir-670
	MIMAT0010357
	hsa-miR-670-5p
	5' - gucccugaguguauguggug - 3'
	20
	chr11:43559656-43559753 (+)
	TCAGGGA
	363

	77
	MI0006386
	hsa-mir-1251
	MIMAT0005903
	hsa-miR-1251-5p
	5' - acucuagcugccaaaggcgcu - 3' 
	21
	chr12:97491909-97491978 (+)
	GCTAGAGA
	3017

	78
	MI0016844
	hsa-mir-4483
	MIMAT0019017
	hsa-miR-4483
	5' - gggguggucuguuguug - 3'
	17
	chr10:113777993-113778054 (-)
	CCACCCA, ACCACCCA
	134, 1162

	79
	MI0000777
	hsa-mir-369
	MIMAT0000721
	hsa-miR-369-3p
	5' - aauaauacaugguugaucuuu - 3'
	21
	chr14:101065598-101065667 (+)
	GTATTATA
	1677

	80
	MI0016011
	hsa-mir-3620
	MIMAT0022967
	hsa-miR-3620-5p
	5' - gugggcugggcugggcugggcc - 3'
	22
	chr1:228097263-228097341 (+)
	CAGCCCA
	139, 1236, 1241

	81
	MI0000764
	hsa-mir-363
	MIMAT0003385
	hsa-miR-363-5p
	5' - cggguggaucacgaugcaauuu - 3'
	22
	chrX:134169378-134169452 (-)
	TCCACCCA, CCACCCA
	133, 1163

	82
	MI0016789
	hsa-mir-4446
	MIMAT0018965
	hsa-miR-4446-3p
	5' - cagggcuggcagugacaugggu - 3'
	22
	chr3:113594876-113594942 (+)
	CAGCCCT
	81, 824, 2682

	83
	MI0020350
	hsa-mir-6073
	MIMAT0023698
	hsa-miR-6073
	5' - gguagugaguuaucagcuac - 3' 
	20
	chr11:15969533-15969621 (-)
	TCACTACA
	2320

	84
	MI0017432
	hsa-mir-2467
	MIMAT0019953
	hsa-miR-2467-3p
	5' - agcagaggcagagaggcucagg - 3'
	22
	chr2:239351724-239351804 (-)
	CCTCTGC, CTCTGCA
	115, 1227, 2492

	85
	MI0017366
	hsa-mir-4729
	MIMAT0019851
	hsa-miR-4729
	5' - ucauuuaucuguugggaagcua - 3'
	22
	chr17:59366083-59366154 (+)
	ATAAATG
	3188

	86
	MI0015887
	hsa-mir-4279
	MIMAT0016909
	hsa-miR-4279
	5' - cucuccucccggcuuc - 3'
	16
	chr5:31936102-31936159 (-)
	AGGAGAA, GAGGAGAA
	343, 948, 2472, 2875, 2959

	87
	MI0017273
	hsa-mir-4646
	MIMAT0019707
	hsa-miR-4646-5p
	5' - acugggaagaggagcugaggga - 3' 
	22
	chr6:31701029-31701091 (-)
	TTCCCAG, TTCCCAGA
	2623, 2913

	88
	MI0000284
	hsa-mir-204
	MIMAT0022693
	hsa-miR-204-3p
	5' - gcugggaaggcaaagggacgu - 3'
	21
	chr9:70809975-70810084 (-)
	TTCCCAG, TTCCCAGA
	2623, 2913

	89
	MI0003205
	hsa-mir-532
	MIMAT0004780
	hsa-miR-532-3p
	5' - ccucccacacccaaggcuugca - 3'
	22
	chrX:50003148-50003238 (+)
	GTGGGAGA
	1859

	90
	MI0025523
	hsa-mir-7853
	MIMAT0030428
	hsa-miR-7853-5p
	5' - ucaaaugcagauccugacuuc - 3'
	21
	chr6:6169304-6169435 (-)
	GCATTTG
	2597

	91
	MI0000111
	hsa-mir-105-1
	MIMAT0000102
	hsa-miR-105-5p
	5' - ucaaaugcucagacuccuguggu - 3'
	23
	chrX:152392219-152392299 (-)
	GCATTTG
	2597

	92
	MI0022611
	hsa-mir-6766
	MIMAT0027432
	hsa-miR-6766-5p
	5' - cgggugggagcagaucuuauugag - 3'
	24
	chr15:89326739-89326810 (-)
	CCACCCA, CCCACCC
	134, 471, 476, 875, 1163

	93
	MI0000788
	hsa-mir-380
	MIMAT0000734
	hsa-miR-380-5p
	5' - ugguugaccauagaacaugcgc - 3'
	22
	chr14:101025017-101025077 (+)
	GTCAACCA
	3102

	94
	MI0000542
	hsa-mir-320a
	MIMAT0037311
	hsa-miR-320a-5p
	5' - gccuucucuucccgguucuucc - 3'
	22
	chr8:22244966-22245037 (-)
	AGAAGGA, GAGAAGG
	2469, 2474, 2877, 2983

	95
	MI0022698
	hsa-mir-6852
	MIMAT0027604
	hsa-miR-6852-5p
	5' - cccugggguucugaggacaug - 3'
	21
	chr9:35710676-35710741 (-)
	CCCAGGA, CCCCAGG
	813, 885, 2189, 2359

	96
	MI0006371
	hsa-mir-1304
	MIMAT0005892
	hsa-miR-1304-5p
	5' - uuugaggcuacagugagaugug - 3' 
	22
	chr11:93733674-93733764 (-)
	GCCT CAA
	997, 2497

	97
	MI0012063
	hsa-mir-2682
	MIMAT0013517
	hsa-miR-2682-5p
	5' - caggcagugacuguucagacguc - 3'
	23
	chr1:98045242-98045351 (-)
	CTGCCTA
	304, 437

	98
	MI0016868
	hsa-mir-4505
	MIMAT0019041
	hsa-miR-4505
	5' - aggcugggcugggacgga - 3'
	18
	chr14:73758747-73758819 (+)
	CCCAGCC
	137, 1239

	99
	MI0003144
	hsa-mir-515-1
	MIMAT0002826
	hsa-miR-515-5p
	5' - uucuccaaaagaaagcacuuucug - 3'
	24
	chr19:53679003-53679085 (+)
	TGGAGAA, TTGGAGA
	902, 1717, 2074

	100
	MI0003145
	hsa-mir-519e
	MIMAT0002828
	hsa-miR-519e-5p
	5' - uucuccaaaagggagcacuuuc - 3'
	22
	chr19:53679940-53680023 (+)
	TGGAGAA, TTGGAGA
	902, 1717, 2074

	101
	MI0016905
	hsa-mir-1587
	MIMAT0019077
	hsa-miR-1587
	5' - uugggcugggcuggguuggg - 3'
	20
	chrX:39837561-39837613 (+)
	CAGCCCA
	139, 1236, 1241

	102
	MI0016071
	hsa-mir-3670-1
	MIMAT0018093
	hsa-miR-3670
	5' - agagcucacagcuguccuucucua - 3'
	24
	chr16:14907717-14907781 (+)
	TGAGCTCA
	2335

	103
	MI0019281
	hsa-mir-5681a
	MIMAT0022469
	hsa-miR-5681a
	5' - agaaaggguggcaauaccucuu - 3'
	22
	chr8:74548543-74548617 (+)
	CCCTTTC
	169, 2427

	104
	MI0016786
	hsa-mir-4443
	MIMAT0018961
	hsa-miR-4443
	5' - uuggaggcguggguuuu - 3' 
	17
	chr3:48196564-48196616 (+)
	GCCTCCA, CCTCCAA
	294, 2711

	105
	MI0017323
	hsa-mir-4690
	MIMAT0019779
	hsa-miR-4690-5p
	5' - gagcaggcgaggcugggcugaa - 3'
	22
	chr11:65636310-65636369 (+)
	GCCTGCT
	866, 2541, 3051

	106
	MI0022597
	hsa-mir-6752
	MIMAT0027404
	hsa-miR-6752-5p
	5' - gggggguguggagccagggggc - 3'
	22
	chr11:67490245-67490315 (+)
	CACCCCC, ACCCCCA
	478, 877, 2344

	107
	MI0017308
	hsa-mir-4677
	MIMAT0019761
	hsa-miR-4677-3p
	5' - ucugugagaccaaagaacuacu - 3'
	22
	chr1:243346176-243346255 (+)
	CTCACAGA, CTCACAG, TCACAGA
	630, 667, 1349

	108
	MI0000071
	hsa-mir-17
	MIMAT0000071
	hsa-miR-17-3p
	5' - acugcagugaaggcacuuguag - 3'
	22
	chr13:91350605-91350688 (+)
	ACTGCAG, ACTGCAGA, CTGCAGA
	393, 1602, 1827

	109
	MI0003633
	hsa-mir-619
	MIMAT0026622
	hsa-miR-619-5p
	5' - gcugggauuacaggcaugagcc - 3' 
	22
	chr12:108836908-108837006 (-)
	ATCCCAG, TCCCAGA
	2002, 2151, 2914

	110
	MI0022670
	hsa-mir-6825
	MIMAT0027550
	hsa-miR-6825-5p
	5' - uggggagguguggagucagcau - 3'
	22
	chr3:127575266-127575331 (-)
	CCTCCCC, CCTCCCCA
	124, 384, 785, 882

	111
	MI0003631
	hsa-mir-617
	MIMAT0003286
	hsa-miR-617
	5' - agacuucccauuugaagguggc - 3' 
	22
	chr12:80832533-80832629 (-)
	GGAAGTC
	2719

	112
	MI0022660
	hsa-mir-6815
	MIMAT0027530
	hsa-miR-6815-5p
	5' - uagguggcgccggaggagucauu - 3'
	23
	chr21:45478266-45478326 (+)
	GCCACCT, CCACCTA
	120, 2697

	113
	MI0022712
	hsa-mir-6865
	MIMAT0027630
	hsa-miR-6865-5p
	5' - uagguggcagaggagggacuuca - 3' 
	23
	chr17:4970086-4970150 (-)
	GCCACCT, CCACCTA
	120, 2697

	114
	MI0022724
	hsa-mir-6877
	MIMAT0027654
	hsa-miR-6877-5p
	5' - agggccgaaggguggaagcugc - 3'
	22
	chr9:133051996-133052059 (+)
	TCGGCCCA
	458

	115
	MI0022731
	hsa-mir-6884
	MIMAT0027668
	hsa-miR-6884-5p
	5' - agaggcugagaaggugauguug - 3'
	22
	chr17:40026332-40026409 (-)
	CAGCCTCA
	626

	116
	MI0017363
	hsa-mir-4726
	MIMAT0019845
	hsa-miR-4726-5p
	5' - agggccagaggagccuggagugg - 3' 
	23
	chr17:38719691-38719748 (+)
	CTGGCCC
	1543, 2638

	117
	MI0002469
	hsa-mir-485
	MIMAT0002175
	hsa-miR-485-5p
	5' - agaggcuggccgugaugaauuc - 3'
	22
	chr14:101055419-101055491 (+)
	CAGCCTCA
	626

	118
	MI0022961
	hsa-mir-7110
	MIMAT0028117
	hsa-miR-7110-5p
	5' - uggggguguggggagagagag - 3'
	21
	chr3:123161794-123161879 (+)
	CACCCCC, ACCCCCA
	478, 877, 2344

	119
	MI0017267
	hsa-mir-4640
	MIMAT0019699
	hsa-miR-4640-5p
	5' - ugggccagggagcagcugguggg - 3'
	23
	chr6:30890883-30890972 (+)
	CTGGCCC
	1543, 2638

	120
	MI0014195
	hsa-mir-3165
	MIMAT0015039
	hsa-miR-3165
	5' - agguggaugcaaugugaccuca - 3'
	22
	chr11:72072228-72072302 (-)
	ATCCACC, TCCACCA
	132, 1159, 2455

	121
	MI0003569
	hsa-mir-563
	MIMAT0003227
	hsa-miR-563
	5' - agguugacauacguuuccc - 3'
	19
	chr3:15873771-15873849 (+)
	GTCAACCA
	3102

	122
	MI0018170
	hsa-mir-5191
	MIMAT0021122
	hsa-miR-5191
	5' - aggauaggaagaaugaagugcu - 3'
	22
	chr1:201719508-201719627 (+)
	CCTATCCA
	129

	123
	MI0022607
	hsa-mir-6762
	MIMAT0027424
	hsa-miR-6762-5p
	5' - cggggccauggagcagccugugu - 3'
	23
	chr12:113291523-113291608 (+)
	TGGCCCCA, GGCCCCA
	1544, 2690

	124
	MI0022587
	hsa-mir-6742
	MIMAT0027386
	hsa-miR-6742-3p
	5' - accuggguuguccccucuag - 3'
	20
	chr1:228397048-228397109 (-)
	CCCAGGA, ACCCAGGA
	813, 2188

	125
	MI0017357
	hsa-mir-4722
	MIMAT0019836
	hsa-miR-4722-5p
	5' - ggcaggagggcugugccagguug - 3'
	23
	chr16:88716278-88716337 (-)
	CTCCTGC
	434, 807

	126
	MI0022685
	hsa-mir-6839
	MIMAT0027581
	hsa-miR-6839-3p
	5' - uuggguuuucucuucaauccag - 3'
	22
	chr7:64679064-64679176 (+)
	AAACCCAA, AAACCCA
	240, 1494

	127
	MI0022691
	hsa-mir-6845
	MIMAT0027590
	hsa-miR-6845-5p
	5' - cggggccagagcagagagc - 3' 
	19
	chr8:143837756-143837816 (-)
	TGGCCCCA, GGCCCCA
	1544, 2690

	128
	MI0010634
	hsa-mir-2115
	MIMAT0011158
	hsa-miR-2115-5p
	5' - agcuuccaugacuccugaugga - 3'
	22
	chr3:48316360-48316459 (-)
	TGGAAGC, TGGAAGCA
	707, 1454, 2948

	129
	MI0019797
	hsa-mir-5787
	MIMAT0023252
	hsa-miR-5787
	5' - gggcuggggcgcggggaggu - 3'
	20
	chr3:50227436-50227490 (+)
	CCCAGCC
	137, 1239

	130
	MI0016790
	hsa-mir-4447
	MIMAT0018966
	hsa-miR-4447
	5' - ggugggggcuguuguuu - 3'
	17
	chr3:116850277-116850367 (-)
	CCCCCAC
	388, 873, 2345

	131
	MI0006355
	hsa-mir-1293
	MIMAT0005883
	hsa-miR-1293
	5' - uggguggucuggagauuugugc - 3'
	22
	chr12:50234142-50234212 (-)
	CCACCCA, ACCACCCA
	134, 1162

	132
	MI0021279
	hsa-mir-6134
	MIMAT0024618
	hsa-miR-6134
	5' - ugaggugguaggauguaga - 3'
	19
	chrX:28495555-28495663 (-)
	CCACCTC, CCACCTCA
	121, 2555

	133
	MI0016784
	hsa-mir-4441
	MIMAT0018959
	hsa-miR-4441
	5' - acagggaggagauugua - 3'
	17
	chr2:239085827-239085926 (-)
	CTCCCTG, TCCCTGA
	829, 988, 1400, 1487

	134
	MI0014239
	hsa-mir-3194
	MIMAT0015078
	hsa-miR-3194-5p
	5' - ggccagccaccaggagggcug - 3'
	21
	chr20:51452905-51452977 (-)
	GGCTGGC
	64, 2937

	135
	MI0019306
	hsa-mir-5699
	MIMAT0022492
	hsa-miR-5699-3p
	5' - uccugucuuuccuuguuggagc - 3' 
	22
	chr10:641689-641778 (-)
	AGACAGGA, GACAGGA
	339, 2281, 2920

	136
	MI0017333
	hsa-mir-4700
	MIMAT0019796
	hsa-miR-4700-5p
	5' - ucuggggaugaggacagugugu - 3'
	22
	chr12:120723193-120723266 (+)
	TCCCCAG, CCCCAGA
	750, 884, 1057, 2358

	137
	MI0025925
	hsa-mir-8089
	MIMAT0031016
	hsa-miR-8089
	5' - ccuggggacaggggauuggggcag - 3' 
	24
	chr5:181043403-181043484 (-)
	TCCCCAG, CCCCAGA
	750, 884, 1057, 2358

	138
	MI0022706
	hsa-mir-6769b
	MIMAT0027620
	hsa-miR-6769b-5p
	5' - ugguggguggggaggagaagugc - 3'
	23
	chr1:206474803-206474864 (+)
	CCCACCA, ACCCACC
	492, 584, 2521, 2693

	139
	MI0022610
	hsa-mir-6765
	MIMAT0027430
	hsa-miR-6765-5p
	5' - gugaggcggggccaggagggugugu - 3'
	25
	chr14:105150778-105150864 (-)
	CGCCTCAA, GCCTCAA
	996, 2497

	140
	MI0017297
	hsa-mir-4667
	MIMAT0019743
	hsa-miR-4667-5p
	5' - acuggggagcagaaggagaacc - 3'
	22
	chr9:35608094-35608159 (+)
	TCCCCAG, CCCCAGA
	750, 884, 1057, 2358

	141
	MI0016066
	hsa-mir-3665
	MIMAT0018087
	hsa-miR-3665
	5' - agcaggugcggggcggcg - 3' 
	18
	chr13:77698012-77698116 (-)
	CACCTGCA, CACCTGC
	376, 587, 769, 1471

	142
	MI0014213
	hsa-mir-3179-1
	MIMAT0015056
	hsa-miR-3179
	5' - agaaggggugaaauuuaaacgu - 3' 
	22
	chr16:14901508-14901591 (+)
	CCCCTTCA
	481

	143
	MI0016901
	hsa-mir-4534
	MIMAT0019073
	hsa-miR-4534
	5' - ggauggaggaggggucu - 3'
	17
	chr22:37988794-37988853 (+)
	CTCCATC
	926

	144
	MI0003684
	hsa-mir-660
	MIMAT0022711
	hsa-miR-660-3p
	5' - accuccugugugcauggauua - 3'
	21
	chrX:50013241-50013337 (+)
	AGGAGGA, CAGGAGG
	605, 2163, 2191

	145
	MI0022664
	hsa-mir-6819
	MIMAT0027539
	hsa-miR-6819-3p
	5' - aagccucuguccccaccccag - 3'
	21
	chr22:36286847-36286907 (-)
	AGAGGCT
	263, 1353

	146
	MI0022714
	hsa-mir-6867
	MIMAT0027635
	hsa-miR-6867-3p
	5' - cucucccucuuuacccacuag - 3'
	21
	chr17:40193597-40193663 (+)
	AGGGAGA, GGGAGAA
	1072, 1734, 1801, 1861, 2781

	147
	MI0017356
	hsa-mir-4721
	MIMAT0019835
	hsa-miR-4721
	5' - ugagggcuccaggugacggugg - 3'
	22
	chr16:28843919-28844007 (-)
	AGCCCTC
	82, 711, 825

	148
	MI0006277
	hsa-mir-1184-1
	MIMAT0005829
	hsa-miR-1184
	5' - ccugcagcgacuugauggcuucc - 3'
	23
	chrX:154887360-154887458 (-)
	CTGCAGA, GCTGCAGA
	1603, 1826

	149
	MI0016822
	hsa-mir-4471
	MIMAT0018998
	hsa-miR-4471
	5' - ugggaacuuaguagagguuuaa - 3'
	22
	chr8:100382763-100382845 (+)
	AGTTCCC
	1484

	150
	MI0022614
	hsa-mir-6769a
	MIMAT0027438
	hsa-miR-6769a-5p
	5' - agguggguauggaggagcccu - 3' 
	21
	chr16:4671318-4671390 (+)
	CCCACCA, ACCCACC
	492, 584, 2521, 2693

	151
	MI0014145
	hsa-mir-3128
	MIMAT0014991
	hsa-miR-3128
	5' - ucuggcaaguaaaaaacucucau - 3'
	23
	chr2:177255945-177256010 (-)
	TTGCCAGA
	3084

	152
	MI0025895
	hsa-mir-8059
	MIMAT0030986
	hsa-miR-8059
	5' - ggggaacuguagaugaaaaggc - 3' 
	22
	chr17:50768650-50768730 (+)
	AGTTCCC
	1484

	153
	MI0022625
	hsa-mir-6780a
	MIMAT0027461
	hsa-miR-6780a-3p
	5' - cuccucuguuuucuuuccuag - 3' 
	21
	chr17:42708084-42708151 (-)
	AGAGGAA, CAGAGGA
	1502, 1918

	154
	MI0000779
	hsa-mir-371a
	MIMAT0004687
	hsa-miR-371a-5p
	5' - acucaaacugugggggcacu - 3'
	20
	chr19:53787675-53787741 (+)
	GTTTGAG
	2332





Table 3. miRNAs targeting other genes of VDR network
	Sl. No.
	miRNA targetingVDR
	Genes associated with and along withVDR

	1
	hsa-miR-6880-5p
	TADA3

	2
	hsa-miR-302e
	TOB2, RUNX2, CPT1A

	3
	hsa-miR-6837-5p
	RXRB, TOB2, RXRA, RXRG

	4
	hsa-miR-4685-5p
	RXRB, TOB2, RXRA, RXRG

	5
	hsa-miR-6893-5p
	NIL

	6
	hsa-miR-940
	NIL

	7
	hsa-miR-6808-5p
	NIL

	8
	hsa-miR-372-3p
	RUNX2, CPT1A

	9
	hsa-miR-520e-3p
	RUNX2, CPT1A

	10
	hsa-miR-520b-3p
	RUNX2, CPT1A

	11
	hsa-miR-520c-3p
	RUNX2, CPT1A

	12
	hsa-miR-373-3p
	RUNX2, CPT1A

	13
	hsa-miR-302c-3p
	RUNX2, CPT1A

	14
	hsa-miR-520d-3p
	RUNX2, CPT1A

	15
	hsa-miR-302a-3p
	RUNX2, CPT1A

	16
	hsa-miR-520a-3p
	RUNX2, CPT1A

	17
	hsa-miR-302d-3p
	RUNX2, CPT1A

	18
	hsa-miR-302b-3p
	RUNX2, CPT1A

	19
	hsa-miR-544b
	CPT1A

	20
	hsa-miR-4656
	CYP3A4, TOB2, RUNX2, BAZ1B

	21
	hsa-miR-556-3p
	MED1, BAZ1B

	22
	hsa-miR-1237-3p
	RUNZ2

	23
	hsa-miR-4492
	RXRB, BAG1, TOB2, RXRA, SMAD3, BAZ1B

	24
	hsa-miR-520d-5p
	MED1, RUNX2, LEF1, SMAD3, SMAD4, NCOA1

	25
	hsa-miR-524-5p
	RUNX2, LEF1, SMAD3, SMAD4, NCOA1

	26
	hsa-miR-4319
	SMAD4

	27
	hsa-miR-6829-5p
	TOB2, BAZ1B

	28
	hsa-miR-330-5p
	NIL

	29
	hsa-miR-4533
	CPS1, CPT1A

	30
	hsa-miR-1827
	TAF11

	31
	hsa-miR-4639-3p
	NIL

	32
	hsa-miR-3918
	TOB2, RXRA

	33
	hsa-miR-608
	RUNX2

	34
	hsa-miR-4498
	TOB2, BAZ1B

	35
	hsa-miR-125a-5p
	NIL

	36
	hsa-miR-125b-5p
	NIL

	37
	hsa-miR-6752-3p
	NIL

	38
	hsa-miR-629-3p
	SMAD3, SMAD4

	39
	hsa-miR-1207-5p
	TOB2, RXRA

	40
	hsa-miR-326
	NIL

	41
	hsa-miR-4422
	RUNX2, SMAD4, NCOA1

	42
	hsa-miR-4651
	RUNX2

	43
	hsa-miR-92a-2-5p
	TOB2, RXRA, BAZ1B

	44
	hsa-miR-6758-3p
	NIL

	45
	hsa-miR-541-3p
	BAZ1B

	46
	hsa-miR-654-5p
	BAZ1B

	47
	hsa-miR-4768-3p
	TAF11, TADA3, CPT1A

	48
	hsa-miR-10a-5p
	BAZ1B

	49
	hsa-miR-4291
	NIL

	50
	hsa-miR-5001-5p
	TOB2, BAZ1B

	51
	hsa-miR-6764-5p
	SMAD3, NCOA1

	52
	hsa-miR-10b-5p
	BAZ1B

	53
	hsa-miR-762
	TOB2, BAZ1B

	54
	hsa-miR-4747-5p
	RXRB, RXRA

	55
	hsa-miR-3619-5p
	NIL

	56
	hsa-miR-5196-5p
	RXRB, RXRA

	57
	hsa-miR-6721-5p
	BAZ1B

	58
	hsa-miR-4741
	NIL

	59
	hsa-miR-4675
	NIL

	60
	hsa-miR-6760-5p
	MED1, TOB2, MMRN2

	61
	hsa-miR-1227-5p
	TOB2, SMAD3

	62
	hsa-miR-1910-3p
	RXRA

	63
	hsa-miR-2861
	NCOA1

	64
	hsa-miR-6511a-5p
	RXRA

	65
	hsa-miR-4763-3p
	TOB2, RXRA

	66
	hsa-miR-1915-3p
	SMAD3, NCOA1

	67
	hsa-miR-6761-5p
	NIL

	68
	hsa-miR-449c-5p
	NIL

	69
	hsa-miR-214-3p
	NIL

	70
	hsa-miR-34b-5p
	NIL

	71
	hsa-miR-6756-5p
	TOB2, BAZ1B, RXRG

	72
	hsa-miR-6745
	RUNX2, RXRA, CPS1

	73
	hsa-miR-761
	NIL

	74
	hsa-miR-6876-5p
	BAG1, SMAD3, CPS1

	75
	hsa-miR-4476
	BAG1, SMAD3, CPS1

	76
	hsa-miR-670-5p
	SMAD4

	77
	hsa-miR-1251-5p
	LEF1

	78
	hsa-miR-4483
	RUNX2

	79
	hsa-miR-369-3p
	NCOA1

	80
	hsa-miR-3620-5p
	RUNX2, BAZ1B

	81
	hsa-miR-363-5p
	RXRA, CPS1

	82
	hsa-miR-4446-3p
	NIL

	83
	hsa-miR-6073
	NIL

	84
	hsa-miR-2467-3p
	BAG1, TOB2, NCOA1

	85
	hsa-miR-4729
	NIL

	86
	hsa-miR-4279
	MED1, CYP3A4, TOB2, RXRA, NCOA1

	87
	hsa-miR-4646-5p
	RXRB, TAF7

	88
	hsa-miR-204-3p
	RXRB, TAF7

	89
	hsa-miR-532-3p
	CYP3A4

	90
	hsa-miR-7853-5p
	NIL

	91
	hsa-miR-105-5p
	MED1, NCOA1

	92
	hsa-miR-6766-5p
	TOB2, BAZ1B, RXRG

	93
	hsa-miR-380-5p
	NIL

	94
	hsa-miR-320a-5p
	RUNX2, MMRN2

	95
	hsa-miR-6852-5p
	TOB2, MMRN2

	96
	hsa-miR-1304-5p
	NIL

	97
	hsa-miR-2682-5p
	NIL

	98
	hsa-miR-4505
	RXRA, SMAD3

	99
	hsa-miR-515-5p
	MED1, BAG1

	100
	hsa-miR-519e-5p
	MED1, BAG1

	101
	hsa-miR-1587
	RUNX2, BAZ1B

	102
	hsa-miR-3670
	CYP3A4

	103
	hsa-miR-5681a
	MED1, TOB2, RUNX2

	104
	hsa-miR-4443
	RXRB, TAF11, NCOA1

	105
	hsa-miR-4690-5p
	NIL

	106
	hsa-miR-6752-5p
	LEF1

	107
	hsa-miR-4677-3p
	NIL

	108
	hsa-miR-17-3p
	TOB2, SMAD4

	109
	hsa-miR-619-5p
	BAG1

	110
	hsa-miR-6825-5p
	TOB2, RXRA, SMAD3, NCOA1

	111
	hsa-miR-617
	SMAD3

	112
	hsa-miR-6815-5p
	NIL

	113
	hsa-miR-6865-5p
	NIL

	114
	hsa-miR-6877-5p
	NIL

	115
	hsa-miR-6884-5p
	NIL

	116
	hsa-miR-4726-5p
	NIL

	117
	hsa-miR-485-5p
	NIL

	118
	hsa-miR-7110-5p
	LEF1

	119
	hsa-miR-4640-5p
	NIL

	120
	hsa-miR-3165
	NIL

	121
	hsa-miR-563
	NIL

	122
	hsa-miR-5191
	NIL

	123
	hsa-miR-6762-5p
	TOB2, SMAD3

	124
	hsa-miR-6742-3p
	NIL

	125
	hsa-miR-4722-5p
	NIL

	126
	hsa-miR-6839-3p
	NIL

	127
	hsa-miR-6845-5p
	TOB2, SMAD3

	128
	hsa-miR-2115-5p
	LEF1

	129
	hsa-miR-5787
	RXRA, SMAD3

	130
	hsa-miR-4447
	MED1, BAG1, BAZ1B, MMRN2, TADA3

	131
	hsa-miR-1293
	NIL

	132
	hsa-miR-6134
	SMAD4

	133
	hsa-miR-4441
	TOB2, SMAD4, NCOA1

	134
	hsa-miR-3194-5p
	RXRA, SMAD3

	135
	hsa-miR-5699-3p
	SMAD4

	136
	hsa-miR-4700-5p
	NIL

	137
	hsa-miR-8089
	NIL

	138
	hsa-miR-6769b-5p
	BAZ1B

	139
	hsa-miR-6765-5p
	CPT1A

	140
	hsa-miR-4667-5p
	NIL

	141
	hsa-miR-3665
	MED1

	142
	hsa-miR-3179
	TOB2, BAZ1B, TADA3

	143
	hsa-miR-4534
	SMAD3

	144
	hsa-miR-660-3p
	SMAD3, MMRN2

	145
	hsa-miR-6819-3p
	NIL

	146
	hsa-miR-6867-3p
	TOB2, RXRA, SMAD3, CPT1A

	147
	hsa-miR-4721
	NIL

	148
	hsa-miR-1184
	RUNX2, SMAD4

	149
	hsa-miR-4471
	NIL

	150
	hsa-miR-6769a-5p
	BAZ1B

	151
	hsa-miR-3128
	NIL

	152
	hsa-miR-8059
	NIL

	153
	hsa-miR-6780a-3p
	SMAD4, NCOA1

	154
	hsa-miR-371a-5p
	TAF11





Table 4. A comprehensive data from three different software
	Sl. No.
	mirDB
	TargetScan
	miRTargetlink2

	1
	hsa-miR-6880-5p
	hsa-miR-6880-5p
	hsa-miR-6880-5p

	2
	hsa-miR-302e
	hsa-miR-302e
	NIL

	3
	hsa-miR-6837-5p
	hsa-miR-6837-5p
	NIL

	4
	hsa-miR-4685-5p
	hsa-miR-4685-5p
	NIL

	5
	hsa-miR-6893-5p
	hsa-miR-6893-5p
	NIL

	6
	hsa-miR-940
	hsa-miR-940
	NIL

	7
	hsa-miR-6808-5p
	hsa-miR-6808-5p
	NIL

	8
	hsa-miR-372-3p
	hsa-miR-372-3p
	NIL

	9
	hsa-miR-520e-3p
	NIL
	NIL

	10
	hsa-miR-520b-3p
	NIL
	NIL

	11
	hsa-miR-520c-3p
	hsa-miR-520c-3p
	NIL

	12
	hsa-miR-373-3p
	hsa-miR-373-3p
	NIL

	13
	hsa-miR-302c-3p
	NIL
	NIL

	14
	hsa-miR-520d-3p
	hsa-miR-520d-3p
	NIL

	15
	hsa-miR-302a-3p
	hsa-miR-302a-3p
	NIL

	16
	hsa-miR-520a-3p
	hsa-miR-520a-3p
	NIL

	17
	hsa-miR-302d-3p
	hsa-miR-302d-3p
	NIL

	18
	hsa-miR-302b-3p
	hsa-miR-302b-3p
	NIL

	19
	hsa-miR-544b
	hsa-miR-544b
	NIL

	20
	hsa-miR-4656
	hsa-miR-4656
	NIL

	21
	hsa-miR-556-3p
	hsa-miR-556-3p
	NIL

	22
	hsa-miR-1237-3p
	hsa-miR-1237-3p
	NIL

	23
	hsa-miR-4492
	hsa-miR-4492
	NIL

	24
	hsa-miR-520d-5p
	hsa-miR-520d-5p
	NIL

	25
	hsa-miR-524-5p
	hsa-miR-524-5p
	NIL

	26
	hsa-miR-4319
	hsa-miR-4319
	NIL

	27
	hsa-miR-6829-5p
	hsa-miR-6829-5p
	NIL

	28
	hsa-miR-330-5p
	NIL
	NIL

	29
	hsa-miR-4533
	hsa-miR-4533
	NIL

	30
	hsa-miR-1827
	hsa-miR-1827
	NIL

	31
	hsa-miR-4639-3p
	hsa-miR-4639-3p
	NIL

	32
	hsa-miR-3918
	hsa-miR-3918
	NIL

	33
	hsa-miR-608
	hsa-miR-608
	NIL

	34
	hsa-miR-4498
	hsa-miR-4498
	NIL

	35
	hsa-miR-125a-5p
	hsa-miR-125a-5p
	NIL

	36
	hsa-miR-125b-5p
	hsa-miR-125b-5p
	hsa-miR-125b-5p

	37
	hsa-miR-6752-3p
	hsa-miR-6752-3p
	NIL

	38
	hsa-miR-629-3p
	hsa-miR-629-3p
	NIL

	39
	hsa-miR-1207-5p
	hsa-miR-1207-5p
	NIL

	40
	hsa-miR-326
	NIL
	NIL

	41
	hsa-miR-4422
	hsa-miR-4422
	NIL

	42
	hsa-miR-4651
	hsa-miR-4651
	NIL

	43
	hsa-miR-92a-2-5p
	hsa-miR-92a-2-5p
	NIL

	44
	hsa-miR-6758-3p
	hsa-miR-6758-3p
	NIL

	45
	hsa-miR-541-3p
	hsa-miR-541-3p
	NIL

	46
	hsa-miR-654-5p
	hsa-miR-654-5p
	NIL

	47
	hsa-miR-4768-3p
	hsa-miR-4768-3p
	NIL

	48
	hsa-miR-10a-5p
	NIL
	NIL

	49
	hsa-miR-4291
	hsa-miR-4291
	NIL

	50
	hsa-miR-5001-5p
	hsa-miR-5001-5p
	NIL

	51
	hsa-miR-6764-5p
	hsa-miR-6764-5p
	NIL

	52
	hsa-miR-10b-5p
	NIL
	NIL

	53
	hsa-miR-762
	hsa-miR-762
	NIL

	54
	hsa-miR-4747-5p
	hsa-miR-4747-5p
	NIL

	55
	hsa-miR-3619-5p
	hsa-miR-3619-5p
	NIL

	56
	hsa-miR-5196-5p
	hsa-miR-5196-5p
	NIL

	57
	hsa-miR-6721-5p
	hsa-miR-6721-5p
	NIL

	58
	hsa-miR-4741
	hsa-miR-4741
	NIL

	59
	hsa-miR-4675
	hsa-miR-4675
	NIL

	60
	hsa-miR-6760-5p
	hsa-miR-6760-5p
	NIL

	61
	hsa-miR-1227-5p
	hsa-miR-1227-5p
	NIL

	62
	hsa-miR-1910-3p
	hsa-miR-1910-3p
	NIL

	63
	hsa-miR-2861
	hsa-miR-2861
	hsa-miR-2861

	64
	hsa-miR-6511a-5p
	hsa-miR-6511a-5p
	NIL

	65
	hsa-miR-4763-3p
	hsa-miR-4763-3p
	NIL

	66
	hsa-miR-1915-3p
	hsa-miR-1915-3p
	NIL

	67
	hsa-miR-6761-5p
	hsa-miR-6761-5p
	NIL

	68
	hsa-miR-449c-5p
	hsa-miR-449c-5p
	NIL

	69
	hsa-miR-214-3p
	hsa-miR-214-3p
	NIL

	70
	hsa-miR-34b-5p
	hsa-miR-34b-5p
	NIL

	71
	hsa-miR-6756-5p
	hsa-miR-6756-5p
	hsa-miR-6756-5p

	72
	hsa-miR-6745
	hsa-miR-6745
	hsa-miR-6745

	73
	hsa-miR-761
	hsa-miR-761
	NIL

	74
	hsa-miR-6876-5p
	hsa-miR-6876-5p
	NIL

	75
	hsa-miR-4476
	hsa-miR-4476
	NIL

	76
	hsa-miR-670-5p
	hsa-miR-670-5p
	NIL

	77
	hsa-miR-1251-5p
	NIL
	NIL

	78
	hsa-miR-4483
	hsa-miR-4483
	hsa-miR-4483

	79
	hsa-miR-369-3p
	NIL
	NIL

	80
	hsa-miR-3620-5p
	hsa-miR-3620-5p
	NIL

	81
	hsa-miR-363-5p
	hsa-miR-363-5p
	hsa-miR-363-5p

	82
	hsa-miR-4446-3p
	hsa-miR-4446-3p
	NIL

	83
	hsa-miR-6073
	hsa-miR-6073
	NIL

	84
	hsa-miR-2467-3p
	hsa-miR-2467-3p
	NIL

	85
	hsa-miR-4729
	hsa-miR-4729
	NIL

	86
	hsa-miR-4279
	hsa-miR-4279
	hsa-miR-4279

	87
	hsa-miR-4646-5p
	hsa-miR-4646-5p
	NIL

	88
	hsa-miR-204-3p
	hsa-miR-204-3p
	NIL

	89
	hsa-miR-532-3p
	NIL
	NIL

	90
	hsa-miR-7853-5p
	hsa-miR-105-5p
	NIL

	91
	hsa-miR-105-5p
	hsa-miR-105-5p
	NIL

	92
	hsa-miR-6766-5p
	hsa-miR-6766-5p
	hsa-miR-6766-5p

	93
	hsa-miR-380-5p
	hsa-miR-380-5p
	NIL

	94
	hsa-miR-320a-5p
	NIL
	NIL

	95
	hsa-miR-6852-5p
	hsa-miR-6852-5p
	NIL

	96
	hsa-miR-1304-5p
	hsa-miR-1304-5p
	NIL

	97
	hsa-miR-2682-5p
	hsa-miR-2682-5p
	NIL

	98
	hsa-miR-4505
	hsa-miR-4505
	NIL

	99
	hsa-miR-515-5p
	hsa-miR-515-5p
	NIL

	100
	hsa-miR-519e-5p
	hsa-miR-519e-5p
	NIL

	101
	hsa-miR-1587
	hsa-miR-1587
	NIL

	102
	hsa-miR-3670
	hsa-miR-3670
	NIL

	103
	hsa-miR-5681a
	hsa-miR-5681a
	NIL

	104
	hsa-miR-4443
	hsa-miR-4443
	NIL

	105
	hsa-miR-4690-5p
	hsa-miR-4690-5p
	NIL

	106
	hsa-miR-6752-5p
	hsa-miR-6752-5p
	NIL

	107
	hsa-miR-4677-3p
	hsa-miR-4677-3p
	NIL

	108
	hsa-miR-17-3p
	hsa-miR-17-3p
	NIL

	109
	hsa-miR-619-5p
	hsa-miR-619-5p
	NIL

	110
	hsa-miR-6825-5p
	hsa-miR-6825-5p
	NIL

	111
	hsa-miR-617
	hsa-miR-617
	NIL

	112
	hsa-miR-6815-5p
	hsa-miR-6815-5p
	NIL

	113
	hsa-miR-6865-5p
	hsa-miR-6865-5p
	NIL

	114
	hsa-miR-6877-5p
	hsa-miR-6877-5p
	NIL

	115
	hsa-miR-6884-5p
	NIL
	NIL

	116
	hsa-miR-4726-5p
	hsa-miR-4726-5p
	NIL

	117
	hsa-miR-485-5p
	NIL
	NIL

	118
	hsa-miR-7110-5p
	hsa-miR-7110-5p
	NIL

	119
	hsa-miR-4640-5p
	hsa-miR-4640-5p
	NIL

	120
	hsa-miR-3165
	hsa-miR-3165
	hsa-miR-3165

	121
	hsa-miR-563
	hsa-miR-563
	NIL

	122
	hsa-miR-5191
	hsa-miR-5191
	NIL

	123
	hsa-miR-6762-5p
	hsa-miR-6845-5p
	NIL

	124
	hsa-miR-6742-3p
	hsa-miR-6742-3p
	NIL

	125
	hsa-miR-4722-5p
	hsa-miR-4722-5p
	NIL

	126
	hsa-miR-6839-3p
	hsa-miR-6839-3p
	NIL

	127
	hsa-miR-6845-5p
	hsa-miR-6845-5p
	NIL

	128
	hsa-miR-2115-5p
	hsa-miR-2115-5p
	NIL

	129
	hsa-miR-5787
	hsa-miR-4505
	NIL

	130
	hsa-miR-4447
	hsa-miR-4447
	NIL

	131
	hsa-miR-1293
	hsa-miR-1293
	hsa-miR-1293

	132
	hsa-miR-6134
	hsa-miR-6134
	NIL

	133
	hsa-miR-4441
	hsa-miR-4270
	NIL

	134
	hsa-miR-3194-5p
	hsa-miR-3194-5p
	NIL

	135
	hsa-miR-5699-3p
	hsa-miR-4421
	NIL

	136
	hsa-miR-4700-5p
	hsa-miR-4700-5p
	NIL

	137
	hsa-miR-8089
	hsa-miR-4700-5p
	NIL

	138
	hsa-miR-6769b-5p
	hsa-miR-6769a-5p
	NIL

	139
	hsa-miR-6765-5p
	hsa-miR-6765-5p
	NIL

	140
	hsa-miR-4667-5p
	hsa-miR-4700-5p
	NIL

	141
	hsa-miR-3665
	hsa-miR-3665
	NIL

	142
	hsa-miR-3179
	hsa-miR-3179
	NIL

	143
	hsa-miR-4534
	hsa-miR-4534
	NIL

	144
	hsa-miR-660-3p
	hsa-miR-660-3p
	NIL

	145
	hsa-miR-6819-3p
	hsa-miR-6819-3p
	NIL

	146
	hsa-miR-6867-3p
	hsa-miR-6867-3p
	NIL

	147
	hsa-miR-4721
	hsa-miR-4721
	NIL

	148
	hsa-miR-1184
	hsa-miR-1184
	NIL

	149
	hsa-miR-4471
	hsa-miR-4471
	NIL

	150
	hsa-miR-6769a-5p
	hsa-miR-6769a-5p
	NIL

	151
	hsa-miR-3128
	hsa-miR-3128
	NIL

	152
	hsa-miR-8059
	hsa-miR-4471
	NIL

	153
	hsa-miR-6780a-3p
	hsa-miR-6780a-3p
	NIL

	154
	hsa-miR-371a-5p
	NIL
	NIL
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