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Table 1 Primer information

FEH GenBank &% 5 B2 FEYRK
Genes GenBank accession No. Primer sequence (5'—3") Product length/bp
| =3 Bk
AR F:ACGATTATTGCTCAGCATGG )
LPL NM_001075120 R:ACTTTGTACAGGCACAACCG 130

i 50 1B F.ACACATCTACCTGTCCGTGATCA
IR A AR P 2 s Tl NM_004377.4 : ACACATCTACCTGTCCGTGATC 2
CPT1B R :CCCCTGAGGATGCCATTCT
e i 4m i U As W PR 45 A B 4 NM 174314.2 F:AAACTTAGATGAAGGTGCTCTGG 134
FABPA - R:CATAAACTCTGGTGGCAGTGA :
i R LB A 2210 AN B NM 173950 F.TGCCCACCACAAGTTTTCAG 20
SCD - R.GCCAACCCACGTGAGAGAAG
NEWi S FEAH K 2 F:GCGTCTGCTGGCTGATTTCT )
PLIN2 XM_005209905.3 R.TGTAAGCCGAGGAGACCAGA 139
Tl T T v i L ity o F.ACTCTGGCAAAGTGGATGTTGTC
GAPDH NM_001034034 R:GCATCACCCCACTTGATGTTG 143
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PRI (P<0.05) , JF H A 4L 2 5
% (P<0.05) ,
23 HRANMNFHBEBILIRSEIT

W 7= A 1) J 46 B8R (raw data) |, 3 33 Fastp
At g HAS B 4% 1Y 7 51 5 45 2044 BOEE (clean
data) , /AT G G K BAT A 1 I8 A Y reads
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Fig.1 Qil red O staining of cells in each group (200x)

Data column with different letters mean significant differ-
ence (P<0.05). The same as Fig. 11.
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Fig.2 Effects of different concentrations of OA on
ADP content in Yanbian bovine skeletal

muscle satellite cells
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Table 2 Assessment of sequencing data quality

21 5] PF/ Adapter/ GC Q30 reads/ Duplication/ Mb Q30 M Q30
Groups % % content % bases reads/ %
CON 92.75 2.63 0.55 0.883 131 13.99 4939 116 633 388.31
OAL 97.12 1.57 0.56 0.928 599 19.94 6 979 898 405 92.86
OAM 97.55 2.18 0.55 0.933 483 18.47 7 739 577 210 93.35
OAH 95.01 4.48 0.55 0.848 533 9.57 3 754 607 531 84.85

PF /R 576 13 U 5441 reads A9 23 LL ; Adapter 2 7m B adapter 1Y reads T /5 1 L 5] ; GC content 32 7R 13 3 J5 19 GC
Q30 reads F/n i J€J5 Reads KT Q30 1Y Hu il ; Duplication 3 7R 78 i3 1€ J5 1 50 ¥E b duplication i H 1] ; Mb Q30 bases

Fon i B A R B KT Q30 A (M N ETT) .

PF indicated the percentage of reads that meet the filter conditions; Adapter indicated the proportion of reads that remove the

adapter; GC content indicated the filtered GC content; Q30 reads indicated the proportion of reads greater than Q30 after filtra-

tion; Duplication indicated the ratio of duplication in the filtered data; Mb Q30 bases indicated the number of bases whose quality

was greater than Q30 after filtering (M was millions) .

24 OAFSEHFERINZEMMBARESHLH
ERERADH

2 OA WA 4 E A L DA 42 96 h J=5,
ZRIEHA MR B R (K 3-A), 5 CON 414
[V, OAL 4147 3 412 4~ 22 Rk E P, Hrf 1 168
ASFEFE AR LA A1 973 A3k E AT R E ; OAM
A1 045 2 FRIBFL N Horb 463 > FE A XT
RN 582 A~ FE AR XS T I ; OAH 4 A 1 428 4~
2SI Hih 704 AL AR EIE AT 724 4
FE AT 05 an =3 BB BT 7R o 30 4 2 S S PR 24

RERG TG KB, SE 2 A s UL T A A A
[l EE OA 7 AL AL B A1 278 > 22 7 R Ik L A
(K 3-B) , W HAEAT R i8] 4 o, b i
A AR REAS AR B D IR A [8] (4 B 3R s AN [
RN R LK BahiEaahE s GEa6
FonFRIBEAREA S B9 E T MRS, BUE A
AT 14 DR 3 s A S ORE AL, A B B e D AT RE A AR A
AT RE , B 25 A LAY P20 B 20 (L3RR R &
IR TR AR RRIB N,



4 34 PN 45 ¢ T I S LI A PR 75 S B 30 A4 4 UL T B A AN A 22 S 3R i R TX 9 20 A 2267

Al CON-OAL - No

0.5

—log10 (—Qvalue)

10 -5 o 5 10
log2 (fold change)

A3 CON-OAM -Down - No - Up

~log10 (-Qvalue)

-0 5o 5 10
log2 (fold change)

A2 CON-OAH . pown -No -Up

1.5

~logl0 (-Qvalue)
=

5 10
log2 (fold change)

OAL

CON;CON 4] CON group; OAM:0AM 4] OAM group; OAH:OAH 4] OAH group; OAL:OAL 4| OAL group, Down:

¥ ;No: JoA8 4k ; Up: 17 ;fold change : 22 fE i 5%

Bl A= .2 T 3 O 22 5 R RE R A (9 JC L 8T 20 (0 a5 AR R DY, €0 s AR T IR R A, K (8 s AR AL A A (2 35 0

B e S R IR N T R

Figure A-1,2 and 3 were a volcano map of differentially expressed genes analysis. Red dots represented up-regulated genes,

blue dots represented down-regulated genes, and gray dots represented genes that had not changed significantly; Figure B was a

Venn diagram of differentially expressed genes.
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Fig.3 Differentially expressed genes induced by different concentrations of OA
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Fig.4 Clustering heat map analysis of DEGs with different concentrations of OA
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calization ; %€ {37 ; Multicellular organismal process ; 2 2l JIfd 4= #) i 72 ; Positive regulation of biological process: 4= #) i 2 IF ## #% ;
Signaling : {5 5 ; Developmental process: & i i 2 ; Negative regulation of biological process: 2F 4 i3 #2 f1 ¥4 #% ; Immune system
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7% ; Pigmentation ; {6, & U %5 ; Cell killing ; 41l }fd 5% 17 ; Detoxification ; fi# B ; Biological phase : 4= ¥ #H ; Cell aggregation ; 41l Jifd 28 £ ;
Carbohydrate utilization ; % 7K {5 %) ] JH ; Carbon utilization ; % F] FH ; Nitrogen utilization ; %\ ] Jf] ; Phosphorus utilization ; f £
HH ; Sulfur utilization : & F FH ; Cell : 41 M3 ; Cell part: 41 Hg 5 43 ; Organelle : 41 i #% ; Organelle part: 41 fifl #5355 43 ; Membrane ; B ;
Membrane part ; 34} ; Protein-containing complex ; % [ fi 5 5 ¥ ; Membrane-enclosed lumen ; i 3§ [4] i ; Extracellular region
2 g 40 X 38 ; Cell junction : 2 JIf 1% 4% ; Extracellular region part: 4 fifl #h X $8{ 3 43 ; Supramolecular complex : #8452 & % ; Syn-
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4> FIhfE ; Antioxidant activity ; $1 1k 1 P ; Molecular carrier activity ; 23 T 254 {if ¥4 ; Nutrient reservoir activity ; & 7% fif /2 1
4 ; Protein tag: 2 #5145 ; Toxin activity B¢ 2 1P, &l 6 &l 7 [fi] the same as Fig. 6 and Fig. 7,
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Fig.5 GO functional annotation classification of differentially expressed genes of OAL group
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Fig.7 GO functional annotation classification of differentially expressed genes of OAH group
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Fig.8 Enrichment analysis of differentially expressed gene KEGG of OAL group
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Fig.9 Enrichment analysis of differentially expressed gene KEGG of OAM group
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Table 3 Some significantly differentially expressed genes in PPAR metabolic pathway
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Analysis of Differentially Expressed Genes for Adipogenic Differentiation of
Yanbian Bovine Skeletal Muscle Satellite Cells Induced by Oleic
Acid Based on Transcriptome Sequencing

SUN Jianfu' SUN Bin' ZHANG Junfang' WANG Ying' CUI Yan' LI Qiang'
CHOI Seong H*> SHIN Jong S* LI Xiangzi'”

(1. Northeast Cold Region Beef Cattle Science and Technology Innovation Ministry of Education Engineering Research Center,
Yanbian University, Yanji 133002, China; 2. College of Animal Life Sciences, Chungbuk National University
Cheongju 361-763, South Korea; 3. College of Animal Life Sciences,

Gangwon National University, Chuncheon 200-701, South Korea)

Abstract: This study aimed to study the molecular regulation mechanism of oleic acid ( OA)-induced adipo-
genic differentiation of Yanbian bovine skeletal muscle satellite cells. The skeletal muscle satellite cells isolated
from the 12-day-old Yanbian cattle were cultured in vitro, and different OA concentrations were added to in-
duce differentiation media for differentiation. The experiment set up a blank control group [ CON group, 5%
horse serum (HS) ], 3 OA induction groups: OAL group (5% HS+50 pmol/L), OAM group (5% HS+
100 pmol/L) , OAH group (5% HS+200 pmol/L). After 96 h of induction, transcriptome sequencing and a-
nalysis of Yanbian bovine skeletal muscle satellite cells were performed. The results showed as follows; a total
of 13 951 single genes were obtained. The differentially expressed genes of the 4 groups were compared and
found that compared with the CON group, the OAL group had 3 412 differentially expressed genes, the OAM
group had 1 045 differentially expressed genes, and there were 1 428 differentially expressed genes in OAH
group, and there were a total of 278 differentially expressed genes between each groups. GO enrichment analy-
sis showd that differential genes were involved in a variety of biological processes, including metabolic proces-
ses, cellular processes, and biological regulation processes. In terms of molecular functions, most gene func-
tions were related to binding activity, transcription regulation activity, and catalytic activity; in the category of
cell components, most of the genes were enriched in cells, organelles, membranes and so on. KEGG enrich-
ment analysis showed that the main enrichment pathways of differentially expressed genes were AMP-activated
protein kinase signaling pathway, peroxisome proliferators-activated receptors signaling pathway, fatty acid
metabolism pathway, fatty acid degradation pathway, etc. The results of real-time PCR showed that the five
genes were consistent with the transcriptome sequencing results, which indicated the reliability of the sequen-
cing results. This experiment completes the transcriptome sequencing analysis of the adipogenic differentiation
of Yanbian bovine skeletal muscle satellite cells induced by OA, obtained functional annotation information of
different genes, and initially revealed the potential genes and pathways of OA-induced adipogenic differentia-
tion of bovine skeletal muscle satellite cells. In-depth exploration of the molecular mechanism of OA-induced
adipogenic differentiation of bovine skeletal muscle satellite cells and related metabolic pathways lay the founda-
tion.[ Chinese Journal of Animal Nutrition, 2021, 33(4) :2263-2277 ]
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