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[ Abstract] Objective To investigate the effect of high fat diet feeding on mitochondrial structure and function.
Methods Male C57BL/6] mice at the age of 4 weeks were used in this study. After 6 weeks of regular diet (RD) or high-
fat diet (HF) feeding, the high fat-induced obesity phenotype was confirmed by body weight measurement and liver
histopathology. RNA was isolated from the liver tissue of RD and HF mice and the expression profiles were detected using
RNA-seq. Differentially expressed genes between RD and HF mice were analyzed using BRB-ArrayTools. DAVID online
tools were applied to analyze the GO and KEGG pathways. Transmission electron microscopy and western blotting were

performed to observe the mitochondrial ultrastructure and quantified the expression of function-related proteins. Results
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Compared with the RD mice, the body weight gain was faster in the HF mice. The size of the lipid droplets was bigger in

the HF-fed mouse liver tissue. Multiple pathway analysis all identified that these major gene changes were related to

mitochondria. The mitochondrial deformation, enlarged or even destruction was observed in the high fat diet group observed

by transmission electron microscopy. This observation was further confirmed by detecting of the expression of genes in the

HF liver mitochondria. The levels of MFN1 and PHBI1 were significantly increased, while the level of FKBP51 was

significantly decreased. Conclusions FKBPS5]1 is involved in the high-fat-induced mitochondrial damage via morphological

and structural damages of mitochondria.
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Fig.1 Effect of high fat feeding on the body weight and liver fat of the mice
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Tab.1 GO analysis of differentially expressed genes between the RD mice and HF mice

11 20 A FFEH P-H Benjamini {f
Cellular components Number of genes P-value Benjamini values
Z
1 2.90E 1. 02E-04
Mitochondria 6 90E-06 02E-0
LRAIET Mitochondrial matrix 9 0. 027228691 0. 287914308
I
. /)%_ﬁ1élj\]ﬁ§ 14 0. 034361243 0. 336081274
Mitochondrial inner membrane
4
AL AR 12 1. 67E-06 8. 22E-05

Organelle membrane

7 ; Fisher £556 ,P < 0. 1 ; Benjamini-Hochberg BIE,P< 1,

Note. Fisher’ s exact test,P < 0. 1. Benjamini-Hochberg correction,P < 1.
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Tab.2 Functional analysis of differential genes in the mouse mitochondria

F M2

Name of genes

FEHThRE

Function of genes

Acot2

A BT HFRELORE AR I T R B4 4R A

Contributes to oxidation of fatty acids in hepatocyte mitochondria

Dgat2

Hadh

TEN LB Tt =8 5 B Ak Bl A A T

Plays a fundamental role in mammalian triglyceride synthesis

TERLHENE TR LR B-4A AL H S T2

Plays an important role in mitochondrial B-oxidation of short chain fatty acids

Pdk4

THIBE AR T4 SRR R A AL

Suppresses glycolysis and enhances oxidation of fatty acids

R3 IR SAIER IR/ BUFIEZE 55 1) KEGG 18 #7347
Tab.3 The KEGG pathway of differentially expressed genes between the RD mice and HF mice

KEGG it #
KEGG Pathways

REHEH

Number of genes

P-{H Benjamini {H

P-value Benjamini values

TERY RN REFHICI Starch and sucrose metabolism
AT/ A 4G4 A2 I Glycolysis/ Glucogenesis
LELRGE TS
Fat digestion and absorption
AN TR A ) A

Biosynthesis of unsaturated fatty acids

0. 053944079
0. 032079549

0. 288242572
0.217347273

0. 018468971 0. 172087696

0. 035055335 0.228815718

1 : Fisher £:58, P < 0. 1 ; Benjamini-Hochberg #21E,P < 1,
Note. Fisher’ s exact test,P < 0. 1. Benjamini-Hochberg correction, P < 1.



o FL AR 2 75 2018 4FE 4 A 5528 #4554 ] Chin J Comp Med, April 2018, Vol. 28. No. 4 5

2.4 SEEMRFSIENRIFBENERESE

TEF R B AL/ B 440 i A 4% 2 40 [0 T8 2544
ISIE A R T N BT M & (B 2A) . Wil
TRE /N IE LR A IR T A R . 2
BRI AN B A Rl S R R
EEEBERIFIE (5 2B) .
2.5 BEFSEE/NRIFEEZNEHEZEAN
FRix

R BIE = R ST IS A g 5 ), 4
I FHER 2R R 2 11, B western blotting £EAK:
ML RARAHSEE A FKBPS1 Y3k, 45 R BN, 5
NRIKE G /N IEZR A Al 8 1 MENT A4
Jf35E 8 H PHBL 25 5 N2 COXIV ML, Rk i
W THE, FKBP51 R B & R 3), X

IE'iI]’;}'(ﬁ”

.05 um 2

T8 A TER R LN BT AIM ; B : R IR o 2/ BT 4

sk LRI = IR TR & n] fgid i MFN1 F1 PHB1 25
M ZRL AR A 45 ¥ AT e, FKBPS1 3 R A flEAE X
— iR R EE B ER

3 Wig

ARSI = IR R IR /N 6 SR, R g
TR AN I A 2 /N BRI B W v X R A, L
HE Je 6 5 7 = IR PR 5 /0 BUTF 40 P s 30K 2 i
MR, A R G5 /0N BRUTE R AR ST e 2y, ]
S AR e 3 R DR R R % v i MR A AE IR
BN IFIE mRNA FE77 23535007, DL e ok e A
T IR R BT R4 27 A A 5 0, 48 R P i 43 F
ML, AR5 437 22 I R DAVID T H X}
225 ST GOA AR 43 BT, DA 40 i 2 k1= % 3 P

271791

2 ARREXN/NEAT LKA IR (Bar =0. 5 um)

Note. A: RD mouse; B: HF mouse.

Fig.2 Effect of high fat feeding on the ultrastructure of mitochondria in the mouse hepatocytes
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Fig.3 Expression of FKBP51, MFN1 and PHBI in the mitochondria of RD and HF mouse hepatocytes
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