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ABSTRACT Objective: To investigate the method of inducing mice SVF cells derived from white fat into beige fat cells, and to
provide a cell model for the study of beige fat. Methods: SVF cells derived from mouse adipose tissue were isolated and cultured, and
their cell morphology and growth characteristics were observed. The cells were treated with cocktail method and beige fat induction
method, respectively, and cell samples were collected at the 0, 2, 4, 6, 8 and 10 days of induction for Western blot and RT-qPCR. Lipid
production in the petri dishes at different time points was observed by oil red O staining, and lipid drop size was quantified. Results: The
isolated SVF cells showed a long spindle shape gradually, and a spiral growth trend after 120 h inoculation. Western blot and RT-qPCR
results indicated that Peroxisome proliferator activated receptor y (PPARvy) could be induced by both methods. The gene expressions of
PPARy and CCAAT/enhancer binding proteins o (C/ EBP-a) were increased (P<0.05). Oil red O staining showed no difference in lipid
production levels under the induction of the two methods, but compared with that in the cocktail method, Fat droplet area of fat cells in-
duced by beige fat decreased significantly (P<0.05), and the percentage of small fat droplet was higher. Western blot and RT-qPCR re-
sults showed that compared with that by the cocktail method, the beige fat induction method enabled the uncoupling protein 1 (UCP1)
and an increased gene expression of PRD1-BF1-RIZ1 homologous domain containing 16 (PRDM16) (P<0.05). Conclusions: Compared
with the cocktail method, this method can induce SVF cells to differentiate into beige adipocytes successfully. The adipocytes have the
characteristics of beige adipocytes and express the beige adipocyte marker genes.
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Table 1 Inducing the final concentration of the reagent

Goups INS ROS IBMX DEX INDO T3
Cocktail group solution [ 0.5 mg/L 1 pM/L 0.5 mM/L 3.9mgL
Cocktail group solution II 0.5 mg/L
Beige group solution [ 0.5 mg/L 1 pM/L 0.5 mM/L 3.9mgL 0.125 M/L 1 nM/L
Beige group solution I 0.5 mg/L 1 nM/L

Note: INS, Insulin; ROS, Rosiglitazone; IBMX, 3-Isobutyl-1-methylxanthine; DEX, Dexamethasone; INDO, Indomethacin; T3, Triiodothyronine.

1.5 5 RNA $2EUF0 RT-qPCR #ill

WS FR L A 1 mL TRIzol , pk I Z4f#% 5 min, %
SN A EAR B A B S RNA o i 436 6 ki &
RNA ¥ Je A260/A280, FIH] IDT Bit5140fm il T4k

YIEARBRAFG, 51975 W 1, B-actin 54048 A4 T.
(B662302), #F Quant Studio6 Flex 24 | ffi F] SYBR Select
Master Mix {5l 4T PCR §744,
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Table 2 Primer sequences of mouse target gene

Gene Forward primer Reversed primer
B—Actin 5'-GTGACGTTGACATCCGTAAAGA-3' 5'-GCCGGACTCATCGTACTCC-3'
PPARy 5'-GGTGAACCACTGATATTCAGGAC-3' 5'-CAACTGTGGTAAAGGGCTTGATGTC-3'
C/EBPa 5-TGCCGGGAGAACTCTAACT-3' 5'-TCTGGAGGTGACTGCTCAT-3'
PRDM16 5'- CACAAGTCCTACACGCAGTT-3' 5'- TTGTTGAGGGAGGAGGTAGT-3'
UCPI 5'- CCTGGCAGATATCATCACCTTC -3' 5'- TGGTCCCTAGGACACCTTTAT -3'

1.6 REENT

[ R4 3.5 cm AHAEEEFRILAINA 200 WL 400 2465 , VK
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FEREE 3 1, SY% AR IRE AT 1 h iR 1:1000 L fBilfG R4 C
I 7 B, HRP A0 9 04 IR 1:5000 # B E IR A 1 h,
ECL &R , 45 He3f 11 Azure-600 {328 575 , ] Image J %%
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1.7 jh4I O 8
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P2 U8 — AR 0.22 pum o & AN BRI , 1) 20 35 ALY
Ji 17 240 L i A T4 PBS 2 i vk 2 3k, 4% 22 3R FH R ]
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=
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55 4 RIRFR S A (P<0.001), 7E43 L5 WA T . Western
Blot %5 i 715, Cocktail group #1 Beige group PPARy & H 7K 3F
BAEAMEES 6 KA B THE (P<0.05), - 7E4 L5 8 KA TR T
(P<0.01),C/EBPo 25 K- A ERT IS 2 KA iaaRik, 4656
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Fig.l The growth and morphological characteristics of SVF cells were observed under inverted microscope(10% 40)
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RT-gPCR %53 7%, 5 Cocktail group #H Lt , Beige group
Ucpl-mRNA TE43r L5 2 K (P<0.01), %5 4 K (P<0.001),%8 6
K (P<0.001)BH B FFE , Prdm16-mRNA 7E5-405f 2 K (P<0.01),
% 4 K (P<0.01),%5 6 K (P<0.001),%5 8 FK(P<0.01)H] i Fhi,
Western Blot 5% ¢ 75, 5 Cocktail group #H 1, Beige group UCP1
KA AR 2 R(P<0.01), 55 4 R(P<0.001), %5 6 K
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Fig.2 Changes in PPARy and C/EBPa mRNA and protein levels during differentiation induction in Cocktail and Beige groups
Note: Data were expressed as xx SD, n=3. *P<0.05, **P<0.01, ***pP<0.001.
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Fig.3 Oil red O staining observed lipid generation during differentiation of Cocktail group and Beige group

Note: Data were expressed as x+ SD, n=3.
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Fig.4 Oil red O staining observed the size and distribution of lipid droplets during differentiation of Cocktail group and Beige group

Note: Data were expressed as xt SD, n=3. *P<0.05.
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Fig.5 Changes in UCP1 and PRDM16 mRNA and protein levels during differentiation induction in Cocktail and Beige groups
Note: Data were expressed as x+ SD, n=3. *P<0.05, **P<0.01, ***P<0.001.
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