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Abstract: This experiment aimed to study the difference of lipid metabolism between backfat and
inguinal subcutaneous white adipose tissue G(WAT) after acute cold exposure (4 °C for 4 h). The
LC-MS/MS based lipidomics of backfat and iWAT from chow diet-fed and cold-treated six-month-
old male Bama pigs were profiled. The results showed that the content of 4 lipids classes,
including neutral lipids, free fatty acids, phospholipids and sphingolipids were varies greatly in
iWAT of Bama pigs. The highest lipid class in both iWAT and backfat was neutral lipids, which
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accounted for 97. 43% and 98 53% respectively; The lowest lipid class was sphingolipids, which
accounted for 0. 10%and 0.07% in iWAT and backfat, respectively. Among 16 subclass lipids, the
highest content in iWAT and backfat was TAG, which accounted for 95. 97% and 97. 33%,
respectively, while the lowest content was PA, which accounted for 3. 98E-04% and 1. 13E-04%5 in
iWAT and backfat,respectively. PCA analysis showed that backfat and iWAT could be separated
clearly, which indicated the distinct changes in lipid composition of both fat tissues. And 18
different lipid species were determined using a criteria of fold change>>1. 5 and P<C0. 05, the
results showed that 16 lipid species were significantly downregulated in backfat,including 14 TAGs,
DAG32:1 (16 : 1/16 : 0) and PE40 : 6p. Two lipid species, including CL74 : 8(18 : 2) and
TAG54 2 3 (16 : 0),were observed to be upregulated in backfat. The above results indicated that
TAG was the main content of iWAT in Bama pigs, the backfat and iWAT had different
physiological responses for acute cold stimulation.

Key words: lipidomics; backfat;inguinal subcutaneous adipose tissue;acute cold exposure; Bama

pigs
o, )
b b [ll] b
(2] ’ . e o
S ( )
[4] ,
N 3 ,
rﬂ o N Y b
o1,
071, .
, 1
o s 1.1
3 6
[8] o Y
. 4 °C , 4h
0], , , —80 C
’ H A °
1(SCD1). (LDHA) .
2(UCP2) , 1.2
, 2(FADS2) . 2]
4 (RBP4) 36 (ZFP36) 100 mg , 900 pL -
; o (V/V=1:2) 100 L , .
, ,4 °C .1 500 r/min 1 h, 400 pL

300 pL



2761

9
, 500 pLL (SM) (Cer)
. ( (GluCen),
,SpeedVac) , —80 C R 2.2
Exion UPLC Sciex QTRAP 6500 Plus ,6 ,
1.3
R gmodels . 4 97.43%  98.53%;
R pheatmap . ,
2.07% 1.08%;
z-score s o
16
o s TAG,
1.4 16 95. 97%
Microsoft Excel t 97.33%; ,
2.07% 1.08%;
. + 1%,
. P<C0.05 , P<C0.01 ,
. 3. 98E-04%  1.13E-04%,
TAG
2.1 y 2 ¢ 2,P>0.05),
2.3
) (neutral
lipids) | (free fatty acids,FFA) . ’
(phospholipids) (sphingolipids) 4 N 300 ’
16 300 o , ,
(CE), (Cho) . (TAG), - 3
(DAG) ; (PO, ’ ,
(PE), (PA), (PD), 3 ’
(PS) . (CL). (LPC) . ’
(LPS); (sphingolipids) .
1 4
Table 1 Four lipids classes composition of iWAT and backfat in Bama pigs
Species iWAT/(pmol/g) iWAT rate/ % Backfat/(pumol/g) Backfat rate/ %
Neutral lipid 519.09447. 68 97.4340.92 532.82+42.84 98.53+0.12
Free fatty acids 10.41+2.81 2.0740.75 5.7440.16 1.084+0. 10
Phospholipid 1.884-0.49 0.374+0.13 1.6440.08 0.31+0.04
Sphingolipid 0.4940.19 0.1040.05 0.36=40.02 0.0740.01
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Fig.1 The principal component analysis plot of 300 lipid species from iWAT and backfat
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Fig.2 Volcano plot of 300 lipid species



2764

47
3

Table 3 Different lipid species of iWAT and backfat in Bama pigs pmol/g

log, —lg

1 2 3 | P

Species WAT 11 WAT 2 : WAT 3 Backfat 1  Backfat 2 Backfat 3 log, —lg

FC P-value
TAG48 = 3 (16 : 1) 0.38 0.61 0.69 0.17 0.17 0.18 —1.68 1. 82
TAG48 : 2 (16 : 1) 0.61 0.63 0. 88 0.28 0.21 0.26 —1.49 2.15
TAG46 = 1 (16 ¢ 1) 0.15 0.17 0.29 0. 06 0. 07 0.09 —1.44 1. 31
PE40 : 6p 3.07E-03  2.72E-03 2.82E-03 6.70E-04 1.54E-03 1.20E-03 —1.33 2.50
DAG32: 2 (16 : 1/16 + 1) 0.02 0.02 0.03 0.01 0.01 0.01 —1.22 1. 33
TAG46 = 1 (16 : 0) 0.31 0.27 0. 39 0.15 0.13 0.16 —1.16 2.08
TAGS0 = 3 (16 : 2) 0.09 0.10 0.16 0. 06 0.05 0. 06 —1.09 1. 37
TAG46 = 2 (16 : 0) 0.13 0.17 0.15 0.08 0. 06 0.08 —1.04 2.61
TAG48 : 3 (18 1) 0.55 0. 60 0.50 0. 37 0.22 0. 27 —0.94 2.17
TAG48 = 1 (16 = 1) 0.69 0.75 0.54 0.35 0.37 0.32 —0.93 2. 10
TAGS50 ¢ 3 (16 : 0) 1. 56 1. 34 1. 15 0. 82 0.76 0.73 —0.81 2.06
TAG50 ¢ 3 (16 : 1) 1.76 1.18 1.70 0. 84 0. 83 1.02 —0.79 1. 55
TAG48 = 2 (16 = 0) 0.78 0.98 0.63 0.56 0.43 0.46 —0.72 1. 33
TAG48 = 1 (16 : 0) 2.18 2.15 1.55 1.48 1. 20 1.07 —0.65 1. 40
TAG54 =5 (16 : 1) 0.11 0.13 0.12 0.09 0.09 0. 06 —0.61 1.82
TAG50 = 2 (16 ¢ 1) 3.38 2.77 2.87 2.26 1.99 1.72 —0.60 1. 84
TAGS54 = 3 (16 ¢ 0) 1.53 1.78 1.62 2. 84 2.73 2.35 0.69 2.42
CL74:8 (18 : 2) 3.60E-04  2.80E-04 9.00E-04 2.81E-03 3.20E-03 4.64E-03 2. 80 2.17

, %, (P<<0.05); %%, (P<<0.01)

iWAT compared with backfat, * ,Significant difference (P<C0. 05); %% ,Extremely significant difference (P<Z0.01)

3

Fig.3 The heat map of different lipid species
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