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Polysaccharide GiP-B1 from Glycyrrhiza inflata activates RAW 264.7
by TLR4/MyD88/NF-kB signaling pathway

CONG Yuan-yuan " ,YIMING - Gahafu, CHEN Chun-li, NADIREMU - Xiaokelati, YU Yong-ting

College of Pharmacy,Xinjiang Medical University ,Urumqi 830011 , China

Abstract: The aim of this study was to investigate the acidic polysaccharide GiP-Bl from Glycyrrhiza inflata on activation of
RAW 264. 7 through TLR4/MyD88/NF-kB signaling pathway. RAW 264. 7 were transfected with TLR4 interfering RNA
(TLR4 siRNA) for 24 h in vitro,and then treated with GiP-B1 (100 pg/mL) for 12 h. The effects of proliferation and secre-
tion of inflammatory factors in RAW 264.7 were detected by CCK-8 and ELISA kits, respectively. RT-PCR and Western blot
method was used to detect the effects of GiP-B1 on the mRNA and the protein expression levels of TLR4,MyD88 , NF- kB p65
and IkBa. The results showed that compared with the blank control group,GiP-B1 could significantly increase the proliferation
of RAW 264.7 and the secretion of interleukin 1 beta (IL-18) ,interleukin 6 (IL-6) ,and tumor necrosis factor alpha ( TNF-
a) ,and significantly up-regulate the mRNA and protein expressions of TLR4 ,MyD88 ,NF-xB p65 and IkBa (P <0.05). Af-
ter TLR4 gene silencing was performed for each group, compared with the normal cultured GiP-B1 intervention group, the
transfection group could inhibited the proliferation and cytokine secretion of RAW 264. 7 induced by GiP-B1,which also in-
hibited the mRNA and protein expression levels of TLR4 ,MyD88,NF-«kB p65 and IkBa (P <0.05). In summary, GiP-Bl
activates TLR4/MyD88/NF-«B signaling pathway to promote the expression of related genes,and finally promotes NF-«B into
the nuclear to regulate the transcription level of cytokines,and then regulates the macrophage immune function.
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k-5 H B ( Glycyrrhiza inflata Bat. ) S5 5845 {4,
2 FIAE G, T M AR AR 25 R 246 T i
CrhEZG sy Wk, HOML 288 GiP R o alifb 20 43 C 94
AR IR S ELA 2 1 5 200 R bk U 240 R 1 7 4
RN SRR A4 2y GiP-BL AN
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Mix (#t5 : AT311) I H At 3t 2444, QuantiNava
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QIAGEN 2\ ] ;lipofectamine RNAIMAX ( #{t5:13778-
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MSS211924) Negative Control ({5 :452000) Ity B 3&
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BEC AR F 48 ( i R BEA F]) s MyCycler Thermal
Cycler PCR {¥ ( 2 [E Bio-Rad 2 7)) ; QuantStudio™ 6
Flex Real Time PCR 1% (3£E ABI A H]) o
1.2 ik
1.2.1 AR KE GiP-Bl 3t RAW 264.7 e & 5
9 3% v

WA RORZS RIFIE G 335 90% B0 , 58 4
FEFREMI A 2 x 10° A~/ mL BN LT, B2 70 %2 96
FLAH1,37 C 5% CO, £55% 24 h; LA 100 pL A
ez (0,25 .50 ,100,200 ,400 800 pg/mL) Y GiP-Bl
W, B 5 M AFL. 37 C 5% CO, 155724 h )5,
LI 10% 1) CCK8 %k, 4k 2245 3% 2 h; bR
A0 5E 450 nm by OD 1E,



Vol. 33 DR  JH H 5 24 GiP-B1 it TLR4/MyD8S/NF-xB {35 53 BT L MEA Il RAW264.7 2075
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pL lipofectamin RNAIMAX i ¥R &), EIIFF 5
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NA A7 IR S50 e

#& 1 TLR4-siRNA %

Table 1 TLR4-siRNA sequences
FR FHl(5'—3")
Name Sequence(5'—3")
TLR4-siRNA1 CCUCCAUAGACUUCAAUUATT
UAAUUGAAGUCUAUGGAGGTT
TLR4- siRNA2 GGACAGCUUAUAACCUUAATT
UUAAGGUUAUAAGCUGUCCTT
TLR4- siRNA3 GCUAUAGCUUCUCCAAUUUTT

AAAUUGGAGAAGCUAUAGCTT
NC-siRNA UUCUCCGAACGUGUCACGUTT

ACGUGACACGUUCGGAGAATT

1.2.3 Skou

P AE RS R AP RAW 264. 7 2 fl £ 2 85
FE T, WEEEA: K 24 h J5 LA %63k 70% , 53k
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(RAW 264.7 il 5 NFSFE P TG R4 19 siRNA #;
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4) 100 wg/mL GiP-B1 + TLR4-siRNA 2H (k£ 5 +si
4H),
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m fOL3E 78 09 % vh

L2 27T R A G SR A 24 h J5, Sr g

(5 NFEEER TR MY siRNA ) % . TLR4-siRNA
100 pg/mL GiP-Bl & ,100 pg/mL GiP-Bl +
TLR4-siRNA ¥ A K 25 OV R, B2 5 DAL,
K6 24 b HOABEIERR 2 2 b g L AL A 2
FEAMATL 10% (1) CCK-8 ¥, k235 9% 2 h, HIlghr
A0 5E 450 nm 4bf OD 1E
1.2.5 TLR4-siRNA #: % )& GiP-B1 #f RAW 264.7
aa i S e B T R A0 e

U227 U Tk B SR A 24 h s, A
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sIRNA # IR VA S 25 AN HRAE Bl 5 NS AL, Bh Tk 24
his 73 WA 2R G 3 TR ELISA SR EAT G
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U227 UR kSR A 24 b A G
25 B2 5 AN IAL, B 24 h S, 5 ETH W, 7 Trizol
TR LR 5 J7 25 52 B0 4 20 i 5L RNA, 4% TransS-
cript One-Step gDNA Removal and ¢DNA Synthesis
SuperMix 3¢ B 5 7 ¥k 131 e Sl cDNA, 2800 & &
PCR #1#% QuantiNava SYBR Green PCR Kit i, HH
Bkt R 94 CHUEME 30 5,95 C 60 C |
72 C 30 5,72 CHEfH 7 min, 40 NMEH. 51HF5
W2,

x2 SRR
Table 2 Primer sequences
EIE BN 2l RN
Primer name Sequence(5'—3") Primer size(bp)

mouse TLR4 F ATGGCATGGCTTACACCACC 129
mouse TLR4 R GAGGCCAATTTTGTCTCCACA
mouse IxBa F ACCTAATGAAAGGACCACG 114
mouse IxkBa R CACATGCCACTGAACACC
mouse MYD88 F ATCGCTGTTCTTGAACCCTCG 199
mouse MYD88 R CTCACGGTCTAACAAGGCCAG
mouse P65 F TGCGATTCCGCTATAAATGCG 178
mouse P65 R ACAAGTTCATGTGGATGAGGC
mouse actin F GTGACGTTGACATCCGTAAAGA 245

GCCGGACTCATCGTACTCC

mouse actin R

1.2.7 TLR4-siRNA 2% TLR4 £ B &,k R H 3
S4BT E S i NF-kB 12 5@ %40 X &G RiEd)
AL

12,27 WU NI R IR A 24 h s o AL 4
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actin —FH7(1:2 500) ,4 CWEHE K. TBST YL 5
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10 min x3 W, AR LGN, & W5 eV G,
ChemiScope mini 1k27 A SGACKIN FARE
1.2.8 it o
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L P B 2 22 40T, SCER B L) v £ 5 FE7R, P <
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Fig. 1 Results of different concentrations of GiP-B1 on
RAW 264.7 cell line after 24 h of intervention (; +s5,n=5)
0 52 XTI L, * P <0.05, Note:Compared with the blank

control group, * P <0.05.

2.2 SiRNA #LEMEFEF TLR4-siRNA BIFiE

AR E siRNA #55 RAW 264. 7 4i g R [ i
[ 2 YERE A (WL 2) SR, FUA 6 e il T i) 40 g
A RETE DGR T F 3| Block-iT Alexa Fluor 87
FILA 26,24 0. 01 wmol/L siRNA F YL 41 jifg 24
h i}, eSS E M A DOCH MBI Z |, e Je ik
BAGUF  BEFE sSIRNA YREE A 0. 01 wmol/ L, %% Yyt
] 24 h A IEFSEI A YA, TR B S
()G QL S5

48 h

2 RAW 264.7 gRREE T E F ( % 100)
Fig. 2 Fluorescence image of RAW 264.7 cell transfection ( x 100)
@ :A:0.01 pmol/L;B:0.1 wmol/L

3 %f TLR4-siRNA %% Ys RAW 264. 7 4iiJifi 24 h
Ji , TLR4 mRNA 235 /K5F 1 RT-PCR K0, 45
WR (WK 3) ,3 41 TLR4-siRNA #FGEA T E AR B
mRNA {335 (P <0.05) , Hrft TLR4-siRNAI1 41 5
25 AN FRZH A HE, TLR4 9 mRNA iR KFE TR T
68.4% , Ui BRI B o W I, DR O S 8 5 5 3k

TLR4-siRNA1 {7567,
2.3 TLR4-siRNA jBk/G GiP-Bl Xf RAW 264.7 B
ik 218 Rf 48 5 A 22 i

VEPEUTBR A% 5 51 (1) TLR4-siRNA1 4% 4L 24 h
J& ,CCK-8 Bl GiP-B1 X 5 I 41 g 134 4 v 14
AR BoR (WK4A) , 5= HAMIL, TLR4-siR
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NI - AR H R 24 GiP-Bl ifiid TLR4/MyD88/NF-«B {5 5 il BTG B W40 /il RAW264. 7 2077

A%} mRNA ik KT

Relative mRNA expression level

B3 R[E TLR4-siRNA #4005 TLR4 #J mRNA
*EX#%E%(;is,n =3)
Fig. 3 Relative expression of TLR4 mRNA in cells transfected
with different TLR4 siRNA(x £s,n =5)
E: S AMBAMKE, P <0.05; 5P BAMLL,"P <
0.05, Note:Compared with the blank control group, * P <0.05;

Compared with the negative control group,*P <0.05.
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Fig. 4  Effect of GiP-B1 on the proliferative activity of
RAW 264.7 cells after TLR4 silencing(; +s,n = 5)
EHaEAX R, " P <0.05; 5 GiP-Bl 4] lL#," P <
0.01, Note:Compared with the blank control group, * P <0. 05 ; Com
pared with GiP-B1 group,™P <0.01.

NA 20 B I 240 o 34 5 6 i 2 I (P < 0. 05) , i1
TLR4-siRNA T #t 5 # j, 37 ; 100 wg/mL GiP-B1 41
F I3 20 Jf 35 8 % ) 25 4 55 (P < 0. 05) ; GiP-B1 +
TLR4-siRNA 2 5 I 41 A g 388 AR 00 32 20 9 1, 5
GiP-Bl 412 F 2 (P <0.01) ,#&/5 GiP-B1 T3
TLR4 i 2 5 0 41 g 38 4
2.4 TLR4-siRNA iBkJg GiP-Bl X EREZH A RAW
264.7 4y ih K IE B F B R0

TLR4-siRNAI1 #5344 24 h J5 , ELISA 3400 GiP-
B1 520 05 40 Jfd 43 6 48 iE P 1 25 2R o (UL ]

5), 5% HA M, 100 we/mL %) GiP-B1 I ] fi¢ i#F
WA L 0 b TL-18 . IL-6 J TNF-o, 22 55 ) H A 5
2% X (P <0.05) ; GiP-Bl + TLR4-siRNA1 415
WA S35 1L-18 116 2 TNF-o f35 Fo S AR I 0/,
5 GiP-Bl 427402 (P <0.05) , 475 GiP-Bl ]3#
i TLR4 {2 WA i /3 TL-18 IL-6 J2 TNF-a,

'mL)

510007 * =3 L8
a.
= 8004 Wk o T
o .S 600
5 400- E E é B3 TNF
T2 200l
e : :
KE i
=
g )
=
£
TLR4-siRNA - s + " 3
Negative control = +
GiP-B1 = R ~ " "

E5 TLR4 MBS GiP-Bl 3 ERELAAE RAW 264.7 53is
IL-18.1L-6 & TNF-a (850 (x £5,n=5)

Fig. 5 Effects of GiP-B1 on the secretion of 1L-13,
IL-6 and TNF- in macrophage RAW 264.7 cells
after TLR4 silencing(; +s,n=5)

E: S AR, " P <0.05; 5 GiP-Bl 4] lL#," P <
0.01, Note:Compared with the blank control group, * P <0.05;

Compared with GiP-B1 group,™P <0.01.

2.5 TLR4-siRNA F3#t T GiP-Bl X3 E I 40 i NF-
kB {5 S 1@ B X B E RiX B

RT-PCR kil 25 5L UL 1 6, 525 41 A1 [, GiP-
Bl T-HiZH ) TLR4 mRNA ik @ 3% B, 3Rk &4
1193.2% ,i%#H % TLR4-siRNA1 4% 24 h J5, TLR4
() mRNA I 3% T8, FBEFEAL 44. 2% , 5 R
AL FGERFRL 71.1% , 22 R BA S (P
<0.01) ;7F GiP-BI (T 1i F ,MyD88 . P65 . IkBax I
mRNA 7K 5 [ 8, 78 TLR4-siRNAT %% Yt 5 1) 5
3 N, Rk i ar G BEAK 44, 2% . 54. 6% |
50. 89% , GAREE YL 22 I 2 (P <0.01) . %
gEILEI T4 TLR4 JLH £ ik 5, TLR4/NF-«B {5
S P FRIA BT, 100 pg/mL GiP-Bl 5 R E
WE4H i TLR4/NF-xB {5 5 i B% T i & [ MyD88 |
p65 IkBa ) mRNA ik 4 b Z 406 , 19 H] TLR4/
NF-«B {558 % 5 GiP-B1 i E Wil A ¢ .
2.6 TLR4-siRNA F# T GiP-Bl 3¢ B I 40 fg NF-
kB ESEEHEXERRIEZNFIT

Western blot £ Z5 R UL 7, 525 AR L,
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B 6 TLR4 SLBtIS GiP-Bl 3f RAW 264.7 4R mRNA 83 FIABEIBM (v £5,n =5)
Fig. 6 Effect of GiP-B1 on the relative expression of mRNA in RAW 264.7 cells after TLR4 silencing(; +s,n =5)
W52 R IR L, * ¥ P <0.01;5 GiP-Bl 1A L, ™ P <0.01, Note;Compared with the blank control group, * * P <0.01 ; Compared with
GiP-B1 group,* P <0.01.

GiP-Bl T2 /Y TLR4 MyD88 4 [ 31k W% F i,
FEIR AN G N 55. 9% Fi 43. 2% , % 4 %4 TLR4-
siRNAL #5344 24 h J5 , TLR4 MyD88 85 [1 0] i 2 T
A, 5 R Yy 21 AR L 3R 3K 8 3 Ol RIS 33. 9% Al
30. 9% , 22 5% HAA G it L (P <0.05) ; 7£ GiP-Bl
(T T, IkBa NF-xB p65 A 1363k /K JL-F- 3%
A AR 8 p-p65 . p-IxBa 1 11335 /K 0 8 E i
(P <0.05) ;14 TLR4-siRNA1 % YL |5, p-p65 . p-
IxBo AR DU AH B S 25 1 9], 3% 38 1 43 ] B IR
32.4 30.4% , S EFGIT%E (P <0.05),
Vi) TLR4-siRNA 7 2k TLR4 X:[H J5, GiP-B1 3%
NF-xB 15 5 18 % 9 /E IS5 . 1245 R/ GiP-Bl
Al TLR4 |4 NF-«B p65 #EfR kK ¥, 155 p-
IkBa BT AL IR, {23 NF-kB A K%, T 5 5 NF-
kB A5 530 [ U I AT B P G 8 O 2B R o
3 itit 54

IV 40 2 AL AR S R e B FE AT, 1

by WP 2H 247 Wik 4 i, 38 ik L3R TR 38 19 TLRs
SR IR 3Z /A ( pattern recognition receptor, PRR) ,
A LATEU Jir ol A 0 20 T < 8 D AR O 1A
7 ( pathogen - associated molecular pattern, PAMP) ,
LR RAE S IR AR, Y A e g S R R Y R
IR T B AT o BRSE R, i 2 KRR £
BRI TLR4 AYFC A, 8 3 MyD88 A1 4F 4K
PISRIBARIEA T EL WA L N 15 5 15 38, f2 1 NF-«B i
A% 5 DNA J3 87 EArE FOIF 455, A
S A - TL-1 1L-6 \ TNF-o 55 (1) 2 35 , [A] ] 3xX 48
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