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Analysis of duck adipogenesis-related miR-184-3p and
screening of key target genes

JIN Sihua, JIA Fumin, FENG Lu, SHUI Fei, WANG Xin, FANG Yi, CHANG Liang,

LI Xin, GENG Zhaoyu®
(College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China)

Abstract In order to identify the key target genes of miR-184-3p affecting adipogenesis, the online
databases were used to predict the miR-184-3p target genes and perform enrichment analysis of the target
genes. Protein-protein interaction (PPI) networks were constructed to find the meaningful modules in the
network diagram. Subsequently, the expression of target genes in adipose was analyzed, and then the key
target genes were screened based on the mechanism of negative correlation between microRNA and target
genes. Finally, the screening results were evaluated by RNA22 v2. The results showed that: 1) A total of
225 target genes were obtained. 2) GO enrichment analysis showed that target genes were involved in

negative regulatory processes in cellular and macromolecular biosynthesis processes; The KEGG
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enrichment results contained three significant pathways, Notch signaling pathway, animal mitochondrial

autophagy, and endocytosis. 3) A total of 4 core genes were screened in the PPl network. 4) Analysis of

expression profiles screened a total of 4 genes. DVL3 (Dishevelled segment polarity protein 3), HOXA9

(homeobox A9), LIFR (LIF receptor subunit alpha), and SPECC1L (Sperm antigen with calponin homology

and coiled-coil domains 1 like); while the RNA22 v2 evaluation showed that only L/FR had binding sites at

P<C0.05. Taken together, the miR-184-3p was likely to affect duck adipogenesis by targeting DVL3,
HOXA9, LIFR, and SPECC1L, with LIFR being particularly important. This study will provide a theoretical
basis and data support for further study of duck miR-184-3p.
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Table 2 KEGG signaling pathways of duck miR-184-3p target genes
17 7 18 % xS P1{H [ZE g
Signaling pathway Name P value Enriched genes
apla04330 Notch signaling pathway 0.000 3 DVL3 NCOR2 , NOTCH2,CTBPI
apla04137 Mitophagy-animal 0.007 O FOXO3.SRC .BCL2L1
apla04144 Endocytosis 0.017 4 GRK6 ,SRC \AGAPS3 .SH3GL1,SH3GLBZ?
Negative regulation of cellular biosynthetic process P ~logQ value
Negative regulation of biosynthetic process
Negative regulation of macromolecule biosynthetic process ° 35 .
Negative regulation of macromolecule metabolic process
Regulation of cellular biosynthetic process 2; "
Negative regulation of metabolic process 15 I
Regulation of biosynthetic process 1
Regulation of nucleobase-containing compound metabolic process ¥(H Count
Regulation of macromolecule biosynthetic process 5
Regulation of gene expression : 0
Organelle ® 79
Intracellular organelle ® 116
Intracellular anatomical structure ® 153
Cellular component
Kinesin complex |e 2 Type
Cellular anatomical entity O L ur
Binding Biological process
Protein binding o NS
DNA-binding transcription repressor activity, RNA polymerase II-specific } o Cellular component
DNA-binding transcription repressor activity | e IfE
Transcription regulator activity ° Molecular function

0 0.10.20.30.40.50.60.70.80.9
I Q value<<0. 05 4 vk 2% 14, Je i BP IR DU AL H) 35 2R 45 R, B A AU /R T 3% R R HEA T T A9 4558 CC 5 MF JBOR T 4 i 4 4t

Q value<C0. 05 was used as the filtering condition, in which BP matched a total of 35 results, and only the top ten results with significant
enrichment were shown in the figure; CC and MF showed all the results.
1 M miR-184-3p$EEE GO EE LT
Fig. 1 GO enrichment analysis of duck miR-184-3p target genes
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Table 3 Biological pathway analysis of duck miR-184-3p

target gene expression profile

3 KA/ A
2 PR
FDR  Number of
Name
genes
Regulation of cholesterol
) ) <0.01 2
biosynthesis by SREBP (SREBF)
RHO GTPase effectors <0.01 5
RHO GTPases activate formins <<0.01 5
Interleukin-6 family signaling <<0.01 1
1L.-6-type cytokine receptor ligand
) y_p Y P & <0.01 1
interactions
Creatine metabolism <<0.01 1
Metabolism of steroids <0.01 2
RUNXT1 regulates the transcription
of genes involved in interleukin <20.01 2

signaling

Disassembly of the destruction
complex and recruitment of AXIN <<0.01 2

to the membrane

Signaling by MET <<0.01 2

Listeria monocytogenes entry into
<0.01 2
host cells

~ SPECCIL

HF4 HF1 HF3 HF2 LF3 LFl LF2 LF4
El3 RSmiR-184-3p £ R RIZMLEE R L HE
Fig. 3 Heat map of clustering of duck miR-184-3p

differentially expressed target genes
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Fig. 4 Adipose tissue expression of duck miR-184-3p key target genes
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Table 4 Binding sites of duck miR-184-3p to target genes
RS 1 &% fg ot - )
3 . . 7Y KU R 4 T Pt
NCBI Folding energy
Gene ) ) Heteroduplex P value
Accession (in-Kcal/mol)
TCCCTT-TC-CCTCTCCTTCTC
LIFR XM _038169725. 1 —15.10 x x| [xxx][[][x]f: x 0.005 0
TGGGAATAGTCAAGAGGCAGGT
ATCT--GTCAACCTCTCTGTGCT
SPECCIL XM 021275135.3 —12.40 [ xx: [llxxx|l] : [Ix[x 0.076 5

TGGGAATAGT-CAAGAGGCAGGT

T PAHZRR B ARl BEHLEY AT BEPE , BARAY PR R A7 AL 3 A 2 MRE (miRNA 5T 0D By BEPER R

Note: P value indicates the probability that the target site is random, and a lower P value indicates a higher probability that the site contains a

valid MRE (miRNA recognition element).
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