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Abstract: Lactobacillus plantarum dy-1 isolated from pickles was usedfor barley fermentation to obtain Lactobacillus-fermented barley
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extracted protein (LFBE-P), and the effect of LFBE-P on the browning of 3T3-L1 preadipocytes was investigated. Using salting out, gel
filtration and ultrafiltration, the protein were purified and condensed. Glucose consumption and relative RNA expression of 3T3-L1 adipocytes

were detected to support the browning effect of appropriate ion of LFBE-P. Results showed that, compared with unfermented barley

extracted protein(RBE-P), LFBE-P increased the glucose and expression of the brown adipose tissue-specific genes including.

Furthermore, LFBE-P was divided into-different parts according to the molecular weight. It was found that LFBE-Ps with molecular weights
between 3 ku and 20 ku were the key components inducing 3T3-L1 browning, which could improve the relative expression of uncoupling
protein 1, peroxisome proliferator-activated receptor gamma coactivator 1o and PR domain-containing 16. These genes were essential for cells

to generate heat and reduce lipid. In conclusion; LEBE-Psignificantly increased the relative expression of brown-specific genes and glucose

consumption of 3T3-L1 adipoc ducing 3T3-L1 adipocytes into beige adipocytes.
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3T3-L1 40, 7 5t B Rl B8 B ik
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3T3-L1 45 S e il -
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10% FBS. 100 U/mL F %% 1 100 U/mL 55 % %

FHERIREET (DM 1): &4 10 pg/mL RS XK,
0.5 mmol/L IBMX Al 1 umol/L HiZEKFA ) BM.

FHERFEREI (DMID: &6 10 pg/mL HEHER
] BM.

36

112 EEZMBHEE
AUREIONL, 3£ Beckman A HIEAIEHE,

2 [# Merck Millipore A #]; AKTApurifier & 404k R
%, %[ GE Healthcare A ®); T FHKIL, EH
BIO-RAD /Al {818 SiHE, RRUTRIAREHIR
AW FlexStation Il £ Wi sMEHF{X, 2 Molecular
Devices 2 ] ; CFX96 #¢J6 i i PCR {%, % E BIO-RAD
N,

1.2 o7k

12,1 REERAH S

KEE R 2% K 5e)E K
37 ‘CHEFZRTHIKS
i, FERIH (W) 7K
A #9250 mL
B, AUREEREMS IMNKIESRE, %5, 31°C.
180 r/min 254K &#24h, 8000 1/min (> 20 min,
WedE i

FHFEIZAE T Hl4 RBE-P A%, ANINFLERE .
122" LF 8 4 &
] B0 J5 ] EIE R P I NN BRE VAT, (3 2%

WJE R60%,-4 “C 8000 r/min B0 40 min, PEETIE,
F PBS(pH=7.4) 73 BT R TE , R 5 H {2 i vl
AW, frrEfZuE 1.

1.4
y=0.458x+0.589

13} R2=0.996 i
1.2

L1t

1.0t

< 09} ey
0sh L

[ SR

064"

030 02 04 06 08 10 12 14 16
H A HEE / (mg/ml)
E 1 EEEREANEEAFKENERLZ
Fig.1 Standard curve for protein concentration via Bradford

¥ PBS VA EEL 022 pm JEIR, K
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TR 500 u (IENTEE, B, MR REEELENT
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e ESN=H57: /DT 3 ku, 3 ku~20 ku FUKT
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1.2.5 3T3-Ll @mjtdzs

# 1 LEBE-P %t 3T3-L1 MRy 14SCIE
Table 1 Cytotoxicity test of LFBE-P for 3T3-L1 adipocyte

F BM B5 924000, $=HIRE7R5800IRE N 37 C,
CO WRIER 5%, FraifitEK A 80% itk HEgH 1L
FEAR,  JEEURECIAN A T 5550
1.2.6 LFBE-P #)mfit M) 2

¥ 3T3-L1 ZHIbL 5x10° A>/mL kR T 96
UM, FBRFLEER 100 uL, EFRAETIE 12 h,

FrA S EE J5 I\ & 48 2 B IR B I R4, oy
NEEM, FAHLMERA, 46 NPT, %
BNk 1. 4

¥ 96 FURTESSFRAE I B 24 h)E, BFLIMA 10
uL CCK-8 ¥, ZkELiFE2h, A9 AE Rl
B 450 nm, ZHPEK 650 nm) JlE ODH.

m

NI
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BM + + + + + + + +
3T3-L1 - + + + +
LFBE-P 4/ /(ug/mL) 0 0 5/ 10 20 40 80 160 320
2 3T3-L1 !@%‘E‘fﬁﬂtﬂﬂ% x.
Table 2 Procedure for 3T3-L1adipocytes differe| ion
day 0 day 2 day 4 day 6 day 8
R DM | DM I BM BM BM

1.2.7 3T3-L1 #TAs B da i 51k
YR B IIER T ANFUIR, I BM 35332
SEATlG, REEEFE A8 h, I day0. JEHEE 2T

FHUE TS 5. RBE-P (44 )y 20 ng/mL (day0’

to day8).
12.8 @mfiH4L% HAE L

K &b A YL, B Megazyme
D-GLUCOSE s, " mL FRAEH AR (1
mg/mL) T H, A OPOD [, 50 C
BEE 20 Min, KEPESERRES (R FRALEE, 72 510 nm
A

AR RO T R PR AR 7 v

B RIS R A A R IR S R R S T A
R

A B R (ug/0.1 uL)=100%(AAgmple-AApjani)/
(AAtandara-AAvlank)

H A K ODAEH AApar AFE R EHEH AAgangara>
F A AAgmplee T FEHEAL S pmol 4E B ( Myueose=180.16 g/mol ),
H PR ARHARARA 25 mL (IR ).
12.9 & &gtz e uAn X AR B AR £ A 49
N5

X F TAKARA RNA extraction kit {87 &7 F=REL

FFRAEH] 3T3-L1 4L RNA. $REL RNA J54%
WGP IR T 3 B cDNA,  SER 58658 i PCR
14 A 95 ‘CHIARTE 30's, 95 ‘CAEME 155, 60 C
Bk 34 s, 3L40 MEF. FERFIRIXTRIA R 22
THH . 7£ Geen bank L H#/NR I mRNA J741, B
primer3.0 Bit 514, HREEEKIGIVIFFIIEE 3.
R 3 ERITSLRER POR 514
Table 3 Gene-specific primers used for real-time PCR
AH HEZ)- 27
#7514 CGTGGTGGACACAGAGGAGTT

Cidea
J& 5|4 CATTGAGACAGCCGAGGAAGT
Fofl #7314 CGTCTGCCTCAGAAGGACTC
g J& 3145 TCTACCATGCTCAGGGGGTC
#3514 CCCCACATTCCGCTGTGAT
Prdml6
/& 54 CTCGCAATCCTTGCACTCA
Uenl #7514 ACGGGGACCTACAATGCTTAC
cp
J& 3149 CAGCTTGGTACGCTTGGGTAC
#7534 TGTTCCCGATCACCATATTCC
Pgc-la

&34 AGCTGTCGTACCTGGGCCTAC
12.10 %it7ik
KHSGEHE A SPSS 21.0 X HdE 1T304, Excel
BAFHAT VR, S5 DL x+SD CPEEEhREm 2D
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Fig.3 SDS-PAGE Polyacrylamide gel electrophoresis

JZ: a: LFBE-P; b: RBE-P.
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:‘_ 60
E 40+
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§ 20
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ig.4 Effect of L‘BE-N the proliferation of 3T3-L1
preadipocytes
PERR ¢ TEFRE (p<0.05),
.4 R 7 LFBE-P X} 3T3-L1 4HAAAE R

Wiy, b AT IR 75 2EAERT 48 h BEATHGR, LAt
BRI, IR ZERTTT 48 h LA (2R R

[N, SOMTA RS A K Re . iR
FUSURE T 40 pg/mL B, 2 M= Az B S (141

IWEFH, BEE A BRAAE 2253 R 81% (24 h) AT 69%

(48h). HEAFUKESET A, 2320 pg/mL K,
3T3-L1 421t 48 h ¥i7%, FAEFHRAUN 10.8%, K
K CEAET . AR b, fZXi% % LFBE-P
YERIREE N 10 pg/mL, 15 pg/mL 1 20 pg/mL.

2.3 LFBE-P %% 3T3-L1 % ff 46 1k 0 1€

2.3.1 LFBE-P %} 3T3-L1 fafo#) 248 42204
G

5 #&K RBE-P Al LFBE-P % 3T3-L1 4%
PEE R . FHIFT %, 76 24 h LLPY, 4 ARXTH
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LFBE-P 7EARIKIE (10 pg/mL) X 2 B #E A
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20 pg/mL [ LFBE-P AL 4 i —f, X
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RIERT, HMLE /0 R 2 R e S g
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Fig.5 Effect of RBE-P and LFBE-P on glucose consumption of
3T3-L1 preadipocytes
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IR ERAME, M LFBE-P {UXAE 10 pg/mL (A
IFEPRT R i UCPI XisE, /& RBE-P Kik&E(N]
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Fig.6 Effect of RBE-P and LFBE-P on brown-specific gene

expression
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EL X R 13%, 158 RBE-P %f PGC-1a [IZ6IE HAT
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Fig.7 Effect FBE-P with different molecular weights on
"'brown-specific gene expression
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