Al K224 2024,29(7) :34-46
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

ERF.€F KER . BFLE.HH. WOW,ZE=FAM,XEF . gga-miR-130b-3p 3t 38 MDCC-MSB1 AR MEHEXERREHZMJ]. PERILKRFEZIE,
2024,29(07) :34-46.

LI Jiale, JIN Tao, ZHU Guozhi, CHEN Shenjun, YANG Lin, LIU Xinyu, LI Shenghe, ZHAO Chunfang. Effects of gga-miR-130b-3p on the expression of
tumour-related genes in chicken MDCC-MSBI cells[J]. Journal of China Agricultural University ,2024,29(07) : 34-46.

DOI: 10. 11841/j. issn. 1007-4333. 2024. 07. 04

gga-miR-130b-3p X138 MDCC-MSB1 44 il Fh
Prh 982 46 o< B B 3Rk B9 52 1

ZFRA & F O RES KRk # A QW FAR REF
CL BB B SRR 2 /S5 9 R 5 A2 O T S 2O 233100)

W E AN ZMDMEE A m LT gga-miR-130b-3p 45 64 AP G A48 £ B, KA MDV $4% 0 28 4 & 2m
Je % MDCC-MSBI1 ¥ it & i% 3% miRNA, # £ 48 h 5 W & JF R RNA, A A %38 & 0 5 347 13 & & gga-miR-130b-
3p 48 A= B b xF B8 40 (Negative control, NC) &9 # 32 20 S ¥ |, b b 3X 2 B 3% ¥ 49 £ 5t & ik B B (Differential expressed
genes, DEGs), #F DEGs # /7 A B Ak GO 48 £ 0 A5 5 @ 5% 5 4 A B A W 5§ & 57, 5% ik it ik gga-
miR-130b-3p a7 G A W A A W TR AL 095 585, St BmaF i 23 TEF BT, EREAA:DSNCA
A, it & ik gga-miR-130b-3p 4L &% % h 1174 DEGs, £ +# 834 DEGs 2% L, 34 A DEGs 2 % T, % F
MCM10.KCNA3 .PTK2 . FGL2 .GPAM BMP4 .LOXL3 .DDO %= KRAS % % B 7T #&% v MD It %% 364t . 2)DEGs
EFELAGCOFB P A PADIROSEARAAIBRFENG22A5E 2 THREREIONLRE MM
83 14/~ 4 8 . 3)mimics NC ## mimics # £ A F 9 DEGs A R MK A B £ R T A5 B A A4 X M@ %, 3L+
EHR A TR E SRR MR A K E I RAE A . 4 Rk gga-miR-130b-3p & £ F T EH £
A& % 6 & 5 2 F 3k 3k (Exon skipped, ES) , 3 & & A 4 F & & (Intron retained, IR) , & V" ¥ 2 SF 2 F Z F
(Mutually exclusive exon, MXE) . % E, gga-miR-130b-3p & A& & 7| A2 MSBl @M P a3 5 K W 2 ¢ ik X &
DEGs i i #7J& 13 5 8 2 37 4] MD 49 I 98 X R 22 i A7 2 7T A AT miRNA £ MD i 78 45 4 33 42 64 45 1 AL 32

B2 AR I o
KWW  gga-miR-130b-3p; MDA E AR X KR 5 #HFxam 5, 2455 F@%
FE4SES  S858.31 XEHS 1007-4333(2024>07-0034-13 XEIRERL A

Effects of gga—miR—-130b—3p on the expression of
tumour—related genes in chicken MDCC—-MSB1 cells

LI Jiale, JIN Tao, ZHU Guozhi, CHEN Shenjun, YANG Lin, LIU Xinyu,
LI Shenghe, ZHAO Chunfang”

(Anhui Provincial Key Laboratory of Animal Nutrition Regulation and Health /College of Animal Science, Anhui Science and

Technology University, Chuzhou 233100, China)

Abstract To identify tumour-associated genes regulated by gga-miR-130b-3p in MD lymphoma-transformed
cells, in the study, the miRNA mimics was overexpressed in MDV-transformed chicken lymphoblastoid cell
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line MDCC-MSB1, and cells were collected and RNA extracted 48 h after transfection. The transcriptome
data were obtained for the overexpression of gga-miR-130b-3p group and the negative control (NC) group
using high-throughput sequencing. Screening these data for differentially expressed genes (DEGs) ,
functional enrichment analysis of DEGs for Gene ontology (GO), signaling pathway analysis and Gene Set
Enrichment Analysis (GSEA) were performed to screen the signaling pathways that may be involved in the
changes in gene expression before and after overexpression of gga-miR-130b-3p and to analyze the
differentially alternative splicing in the two groups. The results showed that: 1) Compared to the NC group, a
total of 117 DEGs were identified in the overexpression gga-miR-130b-3p group, of which 83 DEGs were
significantly up-regulated and 34 DEGs were significantly down-regulated. Among them, MCM10, KCNAS3,
PTK2, FGL2, GPAM, BMP4, LOXL3, DDO and KRAS may affect MD tumor transformation. 2) DEGs were
annotated into 46 GO entries, of which 22 entries including immune system processes for biological
processes, 10 entries for molecular functions, and 14 entries for cellular components. 3) DEGs in the
mimics NC and mimics transfected groups as well as genes of small effect were enriched to seven pathways
associated with tumourigenesis, which mainly exerted oncogenic effects through the thyroid hormone
signaling pathway, choline metabolism and other pathways. 4) The most differentially alternative splicing
type after overexpression of gga-miR-130b-3p was exon skipped (ES), followed by intron retained (IR),
and the least was mutually exclusive exon (MXE). Taken together, high expression of gga-miR-130b-3p
can cause differential expression of some genes in MSB1 cells, and these DEGs inhibit tumour progression
in MD through oncogenic signaling pathways. This study may provide a theoretical basis for analyzing the

mechanism of gga-miR-130b-3p in MD tumour transformation process.

Keywords gga-miR-130b-3p; Marek’s disease; transcriptome sequencing; biosignaling pathway
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Table 1 PCR primers for real time-quantative polymerase chain reaction

B SIFHI(5°-37) 735
Gene Primer sequence(5’-3") Serial number
KCNA3 F: TTCTGCCTGGAGACCCTG ENSGALG00000040681
R:GAAACAGCCGAGGACGAG
TXNLI™M™ F:CGGAATTCATGGTGGGCGTGAAGCTGAT ENSGALGO00000054870
R: TTGCGGCCGCTTAGTGGCTCTCTCCTTTTT
MATIA F: TGTCGTCGTGTTCTGGTT ENSGALG00000002479
R:CTTCTGGTAAATTGGCTTTT
RND2 F: TCAGCCGCCCAGAAACCT ENSGALGO00000002804
R:GGAAAGCTCCCGCAACGT
BMP4 F: TGGTAACCGAATGCTGATGG ENSGALGO00000012429
R:ATGGCTTTGGGCAGAGTG
NMUR]1" F:AGGAGGCAGGTCACGAAGATG ENSGALGO00000007714
R:GTAGAGGATGGGGTTGGCAG
MED1 F:AGTGCGTGTCCATACCAT ENSGALGO00000037112
R:GCCCTCCAATAACAAAGC
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Table 2 Quality control analysis of RNA-Seq data

FE Ji 0 1 B T A o/ % e S5 152 %K
Q20/% Q30/ %
Sample Raw reads Clean reads GC contents Mapped reads
Mimics 41 966 836 41 473 024 97.52 93.29 48. 68 38 316 842
Mimics NC 39 462 899 38 987 260 97.53 93. 36 49.23 35 844 878
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Fig. 2 Volcano map of differentially expressed genes
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Table 3 Top 10 differentially expressed genes with up-regulated expression

e AR 25 S A4 2 51 GO terms 8, KEGG {5 5 8
Gene Serial number log,(FC) Involved GO terms or KEGG signaling pathways
MCM10 ENSGALG00000051529 11.05 0.01
pol ENSGALG00000051508 7.04 0.03 RS E A1k A R
CRYGS ENSGALG00000006574 3.28 0.02 LA SLE
KCNA3 ENSGALG00000040681 3.15 0.03  HRITHEME FHIELZSY 08B IREE
TXNLI ENSGALG00000054870 2.94 0.02
RND2 ENSGALG00000002804 2.78 0.02 402 ) 40 i 55 4% 40 it i B
DDO ENSGALG00000015057 2.38 0.04 T EYE AR D- K& R A AL E
MANSC4 ENSGALG00000026372 2.26 0.03
MATIA ENSGALG00000002479 2.19 0.04  H R 20 R IR 1T 2k e A4S O M
PTK2 ENSGALG00000031741 2. 04 0.00 @ AE (Y30 BE AR Y A RO

TE:MCMI0 . TXNLIFIMANSC4£2% 5 GO terms B KEGG {5 53 % .
Note: MCM10, TXNL1 and MANSC4 are not involved in GO terms or KEGG signaling pathway.
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Table 4 Top 10 differentially expressed genes with down-regulated expression

A J¥ 515 % A P Z 51 GO terms 8§, KEGG 15 5 i %
Gene Serial number log,(FC) Involved GO terms or KEGG signaling pathways
AGBLI ENSGALG00000006819 —5.18 0.05 SRR BT
BMP4 ENSGALG00000012429 —3.67 0.03 Pt i T R R R S
NMURI ENSGALG00000007714 —3.42 0.02 AT iis G-H A M2 (5 5 %
Finc MSTRG. 38 —2.68 0.04 P i T AR SRR A R e 2R
BAAT ENSGALG00000040619 —2.57 0.01 A= Tl T2 0 AR 2 T R A o S AR
IHH ENSGALG00000011347 —2.35 0.04 Ja i T A T R OBE A f A0 i
LOXL3 ENSGALG00000036142 —1.41 0.04 2 A | AR A A T I
GDPGP1 ENSGALG00000045045 —1.21 0.01 GDP-D-% 75 ¥ W 2 1k i 1% 7k
MED]1 ENSGALG00000037112 —1.12 0.03 AR B 835 5 5 3l i 9 A IR BT
Cedc87 ENSGALG00000050539 —0.99 0.02

1 Cede87 K25 GO terms s KEGG 55 18 % .
Note: Cedc87 is not involved in GO terms or KEGG signaling pathway.
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