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Expression of skeletal muscle glucose and energy metabolism-
related genes in Guangxi Bama minipigs with type 2 diabetes mellitus
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[ Abstract] Objective In this study, the glucose and energy metabolism-related genes ( PGC-1a, Glut-4, ERRa,
NRF-1, TFAM and mtDNA gene) were detected in type 2 diabetes mellitus (T2DM) and non-T2DM minipigs, and the
gene function was explored for T2DM pathogenesis. Methods  The longissimus muscle of T2DM and non-T2DM Guangxi
Bama mini-pigs was used as experiment material. The expression of glucose and energy metabolism-related genes was detec-
ted by QRT-PCR. Results The expressions of PGC-1a, Glut-4, ERRo and NRF-1 genes were significantly higher than
that of non-T2DM group, the expressions of TFAM and mtDNA gene were lower than that of non-T2DM group. Conclu-
sions The upregulated expression of PGC-1a gene and its downstream genes Glut-4, ERRa, NRF-1 may improve the glu-
cose metabolic functions in skeletal muscle in the Bama minipigs, whereas insufficient mitochondrial synthesis may induce
decreasing ATP synthesis, and results in skeletal muscle insulin resistance, finally leading to the T2DM occurrence.
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K H Trizol PEFEH P EL E /NADRE 1 - % UL AL
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with gDNA Eraser i3] & ( TaKaRa, H AY) e 75 5t &
Ji% ¢DNA
1.3 Zh{EEREZH (mtDNA ) IR EX

LRI 41 DNA 2 #8 TIANamp £ F 41 DNA
FEHUAF & (Tiangen , H ) M E-#& LR HRERL,
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FR4E NCBI I GenBank /i {34 38 54 1 3 K 7
G, & 1T I A B A OG5S I QRT-PCR 51 9 1%
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Tab.1 The pig-specific primers for QRT-PCR

s RS P55 1n) K
Gene Name GenBank Sequence (5’ —3") Size/bp
F:CCCACGGAATCGAGAAAGAG
18S rRNA NR046261 122
R:TTGACGGAAGGGCACCA
F:GTGTCGCCTTCTTGTTCTTCTTTT
PGC-1a NM213963 92
R:CGCATCCTTTGGGGTCTTT
) F:GTATGTTGCGGATGCTATGGG
Clut4 EUS90T1S R:CTCGGGTTTCAGGCACTTTTAG 101
F:GGAGTATGTTTTGCTCAAGGC
ERRe NMooHT70521 R:CACAGCCTCAGCATCTTCAATG &
. F:GTGGCAACAGGAAAGAAACGG
NREF-1 XR131260 R:AGACAGGGTTGGGTTTGGAGG 178
F:GCTTATAGGGCAGACTGGCAG
TFAM NMOOTI30211 R:GACCATCCTTAGCTTCCTGAAA 226
F:CGCCATCTTCAGCAAACCC
125 rRNA AB292606 R:GCCCATTTCTTTCCAACCCA 102
165 RNA AB292606 F:GATACCCCGAAACCAGACGA 130

R:CGGACAACCAGCTATCACCA
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Tab.2 Comparison of the serum glucose metabolism indexes between the two groups

2H 5 145/ mmol /L JHE 5 £/ WU/ mL ISI 8%k
Groups GLU INS ISI Index
9 T2DM 41
Non-T2DM Group 3.24 £0.28 25.69 +3.50 -4.40 0. 14
T2DM 41 .
T2DM Group 9.04 +1.77 13.95 +£3.44 —4.73 £0. 06

o FEEEAR e T ARRA N ZE R A BEE(P <0.05),
Note. The mark “ *”
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16S rRNA HYECE B T3E T2DM 4, 22 =2 W31
(P<0.05),
2.3 xBAEEERZIEREMFELIEREX
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3.00F

2 2.00F

FE P Fe ik it
Gene Expression

in the same column indicates a significant difference( P <0.05).
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FAHRER, ZFAH BEME(P <0.05) ; B FEKF
A ISLIEEIN S PGC-1a, Glur-4 Fl NRF-1 FE[H & it
MEER, Z2FAH B FEME(P<0.05),5 125 rRNA
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Fig.1 T2 DM-related gene expression in the two groups of minipigs
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Tab.3 Correlation of the key gene expression differences and the serum glucose metabolism index

A fE bR

Vetaholiom Tndex PGC-la Glut4 ERRa NRF-1 TFAM 12S rRNA 16S rRNA
1B GLU 0.66* 0.70* 0.29 0.52* -0.18 -0.65* -0.72*
JB % 2 INS -0.57" -0.61" -0.24 -0.46" 0.13 0.53* 0.66"

IST #5% 1SI Index -0.65" -0.58* -0.25 -0.50" 0.24 0.68" 0.61*

T R AP RIS R L) .

Note. Value in the table is the correlation coefficient (r).
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