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Abstract: This study aims to explore the mechanisms underlying the differences in liver metabolic func-

tions between breast-feeding(BF) and formula-feeding (FF) pigs. Liver tissues from 210-day-old BF and
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FF pigs were analyzed using miRNA-mRNA integrated sequencing. A total of 48 differentially expressed
miRNAs and 476 differentially expressed mRNAs were identified. The differentially expressed genes were
mainly enriched in lipid metabolism, oxidative stress, and immune response pathways, with significant
downregulation in FF pigs (»p<C0. 05). The target genes of differentially expressed miRNAs were enriched
in immune response, organ development, and thyroid signaling pathways, with ssc-miR-216 and ssc-miR-
381-3p, located upstream of these pathways, significantly upregulated in FF pigs (»<C0. 05). Network in-
teraction analysis revealed that FF had a positive effect on the development of the nervous system in pig
livers, for example, ssc-miR-218, which had the highest expression among differentially expressed
miRNAs, was significantly downregulated in FF pigs (»<C0.05), while the expression of the EPHA gene
family (EPHA4, EPHA6, EPHA7) was significantly upregulated in FF pigs (»<Z0. 05).
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#LHE H (Crude protein) ~18% i Z 2 (Lysine) ~1.11%
HLIG 7 (Crude fat) ~13% # %% (Methionine) ~0.36%
HLEF 4E (Crude fiber) ~2% A4 (NaCD ~0.5%
HLK 43 (Crude ash) ~8% 44 £ E (Vitamin E) ~40 mg/kg
7K 43 (Moisture) ~9% 24 Z K3 (Vitamin K3) ~100 mg/kg
JELEE (Total calcium) ~0.99% 2R (Fe) ~800 mg/kg
S (Total phosphorous) ~0.71% B (Zn) ~300 mg/kg
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A KAPEREFE AR (30 H W5 5 210 H AR E) KV 3 H 4 8 (Average Daily Gain, ADG) BYIE , LK
A I AH 3 1 375 48 A5 [ 8 %% & B ( Alanine Aminotransferase, ALT); 4 B %5 & fiff ( Aspartate Amin-
otransferase, AST); 4 & Mt & 3 % ¥ M (Gamma-Glutamyl Transferase, GGT); B I B B2 i ( Alkaline
Phosphatase. ALP); TC; TG; # % & ig % 1 (High-Density Lipoprotein. HDL); 1 % £ ig % 1 (Low-
Density Lipoprotein, LDL) JAJIsE . 5k [ T A B BA 22 5 56 T4 ) A A g i 5 1
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HEATRR . S ARS8 RNA BRIk By 872. 67 £115. 46 ng/pl; RNA 58 %P & (RNA Integrity Num-
ber, RIN)24 8. 5£0. 3/ AMY £ SCPE . miRNA SCEER A FE Sy - R 2R 79 445 I e 46 15 i WK (Polyacrylam-
ide Gel Electrophoresis, PAGE) & £ 18~30 nt i) RNA, %8 3] B A 148 TAnHE KR IR iR 1k 37 i
ifié;k SRIG M4 5wtk . W EH W) 4 PCR I 3% % 5% ) B4 DNA (complementary DNA, ¢cDNA) Jf:

MY, 78 PAGE FAREE KN 110~130 bp i PCR 7=y, i i e M B 4% 15 B2 15 371 HE 4T $A8 1k R 3R

1&, mRNA SCEM AR . FIH oligo #iEE M & RNA f15 % mRNA, Jf ] MGIEasy rRNA kit ZBR#
BifA RNA(ribosomal RNA, rRNA), 7E= i T 6 A B 74 mRNA 5 Befl, I T30 5% 5% A BE Bl
1P L SR 45 LB — 4 cDNA, SRS ] DNA R4 1R M MR % H(RNase H)'ﬁﬂﬁ’fnﬁﬁzﬁzﬁ
2 (Deoxyuridine Triphosphate, dUTP) & 55 5% cDNA, ¥ cDNA A Bt 5 “A” 555 0 7 & B 8% % 82,
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reads), FbANZ< B3k MK & reads 4¢, 433 A HISAT il StringTie /% clean reads 5% % H K
HHAT XS TR A, 458 GTF RSO R AR ik &, LU A 1 # st (Transcripts Per Mil-
lion, TPM) #H47ARHELL . XF T miRNA P4 . ] SOAPnuke ZBRACG EARZS (tags) . HA 5 51475
YWl poly A ) tags. JC 3 |¥AIHE A B BLY tags LA M T 15 nt 1Y tags DL 3RAE T FR 2% (clean tags) ,
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SR )G A H Bowtie #f clean tags Bt % miRbase £ % . 2% 2 DL R, FE, miRDeep2 HF
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B 22 4E (Overlapping Target Genes, OTG) . # F %, ¥ OTG 5 DEG 24 )5 f# H Cytoscape % il
miRNA-mRNA FAEM 4 & . FIH DAVID ol xf 3L 3E 17 GO iRk B R KEGG i % & 4 0 i
p {H R Benjamini 35748 1E . LIRS IEJG p<<0.05 R W& &
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B J5 2k MCODE F3 3 U3t 190 26 g BE S He i D se i B, DA AL B R e IRy o F =2 &1k, e s
fHi Bl Cytoscape X A4 #HE f1 F 1 99 4% 0 47 AT 9016 52 B
1.8 BN

BOE 0 5843 A fd F SPSS 22. 0(IBM Corporations 2014) #£4T Student’s t-test, * F/n 2% HA St
SR (p<C0.05), A B LA M £ R 257 R
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AP AR IAF T " 45 . BF I FE 389 30 H 8 Wi 35 (BF %4 6. 95+0. 35 kg, FF 3N 6. 61+
0.25 k) JTL2Z 5 (p=>0.05), 1ii BF %% 210 H &K E W% & T FF 3 (BF 4 80. 23+2.56 kg, FF &N
71.0242.92 kg, p<<0.05), HIH ADG 8 F# 5 (p<<0.05) ., 4, BF F1 FF #0105 ALT F1 ALP /K
SEAE 30 A 210 H BRI 3225 5 (p<<0. 05),
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FF 5% 51) F1 689. 64 Mb JF 4 mRNA J# 51 (4175 344. 82 Mb ) BF %)% fll 344. 82 Mb iy FF 33741,
Horpr, miRNA I mRNA B4 255050514 129. 31 Mb(BF %4 64. 97 Mb, FF 54 64. 34 Mb) #l 681. 70
Mb(BF #4°4 340. 85 Mb, FF %24 340. 84 Mb), A&7 5 i L4350y 90. 36 %6 (BF &4 90. 62% , FF 3N
90. 10 %) 1 98. 85% (BF ¥} 98.85% . FF ¥k 98.85%) , BlFE R {H Q20(Phred 43 =20, HIf %L
PR R 1Y) 40 BN 98. 67 % (BF 44 98.70% , FF ¥4 98. 63 %) Ml 97. 34 % (BF # K 97.29%, FF
$oh 97.40%) , 5 EE Y H XA 0k 93. 68 % (BF %0 94. 64 % . FF %k 92. 71 %) H1 92. 21 % (BF %
H92.26% , FF 428 92.15%) . 1Ak, miRNA AR 5K EZ I3 7E 20~24 nt(BF %k 74.58%, FF
W 78.01%), JuHIE 22 nt i R (BF #8431, 07% . FF 30y 34. 11%), 45 b, 0 $ 4 5 2 ml 36 2
JE ST .
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miRNA BF 23.89+0.91 21.66+1.33 90. 62+2. 90 98.7040. 10 94. 6440. 77
FF 23.8140. 35 21.45+0. 85 90. 10+4. 40 98.6340.15 92.7141. 69
mRNA BF 114.94+0.00  113.62-0.06 98.85+0. 05 97.2940.78 92.26+1. 30
FF 114.94+0.00  113.61=£0.17 98.85+0. 14 97.400. 80 92.1541. 03
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TR IC5] T, R S m ALz s S Y B (| 4b) . i, MCODEL & A H/E M 4% £ 5 2 5 K32 4R %
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150 * sscmiR218  UUGUGCUUGAUCUAACCAUGU
hsa-miR-218  UUGUGCUUGAUCUAACCAUGU iR 218 3 UGUACCAAUCUAG-UUCGUGUU 5  miR-218 3 UGUAC-CAAUCUAGUUCGUGUU &
S100 mmu-miR-218  UUGUGCUUGAUCUAACCAUGU I T RNy
& mmkmiR-218  UUGUGCUUGAUGUAACCAUGU 5--GUCCAUGAAUGCC-AAGCACAG 3 J% 5'-- TCUUCAAUGUAUCAAGCACAA -3’
H 50 pt-miR-218  UUGUGCUUGAUCUAACCAUGU A 5"..GCCAGUCCUCCAU-AAGCACAA -3 A 5'-UCUUCAAUGUAUCAAGCACAA -3’
3 ppy-miR-218  UUGUGCUUGAUCUAACCAUGU /MR 5 GUCCAUGAAUGUC-AAGCACAG 3 /M 5'--CUGCUGGAUUCUAAAGCACAA -3’
cfa-miR-218  UUGUGCUUGAUCUAACCAUGU NAVE 3 UTR EPHA7 3 UTR
BF FF
_ . ) R c. ssc-miR-218 5 NAV3HEK 3UTR X d. ssc-miR-218 5EPHA7JE K 3'UTR X
a. ssc-miR-218#3A 4t b. ssc-miR-218 7L [ 4Rl i) j 41 {4k GO SRS R RN R S GO AR [ R R S
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80 = * 0.4 »
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| o o = =
# 5'-.-AUACACGUCCCCAAAGCACAG-+-3' £ 40 £ 02 502 = 04
5 s o | - )
A 5'--UUUUAAAAAGUAAUAAGCACAA -3 90 3 0 9 o4 ;i 0.2 EPHAS
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s 0 ) Y
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JERE A AR T A L R AR S 2 S SO TR 205 17 R A =B H I 51 R T O e s
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