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GDF11 affects M1 polarization mediated inflammatory response in macrophages by
regulating the NF-«B pathway

XIAO Wen'?, TIAN Yuan®,JIANG Yu', CHEN Fang'

(1. Hunan Emergency Medicine Research Institute, The First Affiliated Hospital of Hunan Normal University, Hunan Provincial People’s Hospital ,
Changsha 410002, China; 2. Department of Physiology, College of Life Science, Hunan Normal University, Changsha 410081, China; 3. Department of
Internal Medicine, Clinical Medicine School of Hunan University of Chinese Medicine , Changsha 410007, China)

Abstract Objective To investigate the effect of GDF11 on the macrophage M1 polarization mediated inflammatory response and its
mechanism. Methods RAW264.7 macrophages were cultured in vitro,and M1 polarization was induced by 100 ng/mlL LPS + 30 ng/mL
IFN-y. The cells were divided into a control group, LPS+IFN group, GDF11 group,and LPS+IFN+GDF11 group. The polarization of
the macrophages was detected by flow cytometry,the mRNA expression levels of IL-6 , TNF-a., NF-kB ,and GDF11 were detected by
RT-qPCR ,the protein expressions of GDF11,NF-kB,and P-NF-kB were detected by Western blotting, and the protein expression and
distribution of GDF11 and NF-kB were detected by immunofluorescence. Results  Compared with the control group,the M1 polariza-
tion ratio of macrophages in the LPS+IFN group and the expression of IL-6, TNF-a,and NF-kB were increased ,while the expression of
GDF11 mRNA and protein were decreased ; the expression of NF-«B and P-NF-«B proteins and the ratio of P-NF-kB/NF-«B were higher,
and NF-«B nucleation was obvious (P < 0.05) . Compared with the control group, there were no significant changes in the M1 polarization
ratio, IL-6 , TNF-c,and NF«B expression,and P-NF-kB/NF-kB ratio in the GDF11 group (P > 0.05) . Compared with the LPS+IFN group,
the M1 polarization ratio of RAW264.7 macrophages in the LPS+IFN+GDF11 group was significantly reduced,the expression of IL.-6,
TNF-a,NF-xB mRNA ,and NF-«B,P-NF-kB protein was decreased,and the P-NF-kB/NF-kB ratio was also decreased (P < 0.05) .
Conclusion GDF11 alleviates M1 polarization mediated inflammatory response in macrophages,and its mechanism may be related to
regulation of the NF-kB pathway.
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solution, PBS). L1 2 IfiL 1 W4 H 2€ [E GibeoZs Al ; Ig 2
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1.2.1  ZRAES 35 R H 3 10% 06 4 1L 7 FIDMEME;
FRHEAES% CO,.37 CHHMEIG F= 48 T F ML AR 35
RAW264. 7 WA

1.2.2 SEEG 720 < 8 20 A 23 S xk BREZH CASAT: AT Ak
Ff), LPS+IFNZH (100 ng/mL LPS+30 ng/mL TFN-y/k
FRANHE24 h), GDF1141 (50 ng/mLIFJRE L4 GDF11
B AL PR 924 h) LPS+IFN+GDF114H (100 ng/mL
LPS+30 ng/mL IFN-y+50 ng/mL[FJHE 4 GDF11# H
QbF24 h)

1.2.3 A AR KT IIM 1R AL bR i riNOSPH 1 3%
K 1 % 10°/4L 4% Fh 41 i F6FL A, 43 41 4k #1410
ML, 24 g WCAE A M, B0 J5 & BT PBSIE VE3IR,
W AR # 2= 1 x 10%mL, BU100 WL S5 A
PE-CY7 anti-mouse F4/80 % PE anti-mouse iNOSPT {4
TRAT, ZE TR 720 min, 38 8 3 2 20 i A AS: 0 441 i
F4/80 K iNOSHY FHAEFRE %

1.2.4 2ZBFPCR (real-time quantitative PCR, RT—qPCR)
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Tab.1 Primer sequence
Gene Primer sequence (5°-3")

B-actin

Forward GGCTGTATTCCCCTCCATCG

Reverse CCAGTTGGTAACAATGCCATGT
TNF«

Forward CAGGCGGTGCCTATGTCTC

Reverse CGATCACCCCGAAGTTCAGTAG
IL-6

Forward TCTATACCACTTCACAAGTCGGA

Reverse GAATTGCCATTGCACAACTCTTT
GDF11

Forward CTGCGCCTAGAGAGCATCAAG

Reverse TTGGAAGTCGTGCAGATCCAG
NF«B

Forward TGCGATTCCGCTATAAATGCG

Reverse ACAAGTTCATGTGGATGAGGC

1 x 10%4L 42 Fh 40 B 6L A, 40 41 4b B 41 i, 24 h
J WA B 4 Y, 4% 22 5B W I [ 72 15 min, 0.5% Triton
X-10038 %10 min, 3% L1 Ifil 7 % & 35 1430 min, 4%
PriR BB B 2 AR B 0 — DU IRIBEE 1 h, X
I Y 2 6 0 e G 30 min, MIDAPLEE G 75
mine 4, 56 BT TR RIL
1.3 it

K HGraphPad Prism 9%k 47 Gt 1127 73 B #il
K2 R PERER ik + s38R , BAN 25 220047
T £ 48] %8, Bonferronif 1F FR e 56 T 2H [8] PR
W LLH, P < 0.05 2 S A1 L.

2 #R

2.1  LPS+IFNXTRAW264.7E W 24 ol Ak 14 5% i (&)
1)

A U
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T |10°4 10° e I |
T 3653 3.56 E 67.8 245 5
= [1074 1074 g
Q T
@ [10°3 . 10°4 L 20+
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10°3 103 Ha
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09511 0085 | 09 7.8 0.49 %
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PE-iNOS A ¢ \3% B

A, flow cytometry analysis of positive expression rate of M1-polarization marker iNOS in macrophages; B, statistical chart of flow cytometry results.

*P < 0.000 1.

El1 LPS+IFNXTRAW264.7 B IE 4Btk 4L B350
Fig.1 Effects of LPS+IFN on the polarization of RAW264.7 macrophages
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BN (P < 0.05), % BILPS+IFN-y&b #1755 F I
MM IR Ak DL T
2.2 LPS+IFNXTRAW264.7 5 W 21 it A 5 18 98 5 &L
7 ()52 (E12)

RT-qPCRZ5 2R /R, 55 X B2 AH LE, LPS+IFNZH 2
JHUIL-6, TNF-c, NF«B mRNAZE 35 i 2 1 55 (P < 0.05)
Western blotting45 54 .7~ , LPS+IFNZ] P-NF-kB/NF-«B
BT (P <0.05) APEDOERIMEE RIER, 5XT
HE 2H A L, LPS+IFNZHRAW264.7 5 W 41 fgNF-«BHE

P2k B LI NF«BAAZIE N
2.3  LPS+IFNXJRAW264.7F W 40 lIGDF115% ik Y
s (K13)

RT-qPCR ,Western blotting &2 o285 Y45 R R
55 %} HR 41 A H, LPS+IFNZH i W 40 fSGDF11 mRNA
FIEE A 38 ¥ 08 0 (P < 0.05), £ 75GDF11A] fig &
LPS+IFN- 319 B 20 M B AL A G
2.4 GDF1IXJLPS+IFNiE F (YRAW264.7 5 I 24 Jifd
WA RS (&14)

T AR SR BoR, 5 X AL L, GDF 1
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A to C, expression analysis of inflammatory factors IL-6, TNF-,and NF-kB mRNA by RT-qPCR;D to E, protein expression of NF-kB and P-NF-«B as-
sessed by Western blotting; F,immunofluorescence detection of NF-kB protein expression and intracellular distribution ( x 20) . *P < 0.05,**P < 0.01,
kP < (0.000 1.
E2 LPS+IFNXfRAW264.7 E k4 A 11 5 09 5 i [ B2 B 50
Fig.2 Effects of LPS+IFN on RAW264.7 macrophage-mediated inflammatory response

S LPS+IFNZLAH LE , LPS+IFN+GDF11£HiNOSBH 14: He 431 RT-qPCRZ, S 27, 5 % B4 AH Hb, GDF1141
B EREAC, dAM IR A 25480 (P < 0.05) RAW264. 71 W 241 MIIL-6 (1.82 + 0.41 vs. 1.00 + 0.06,

2.5  GDF11XFLPS+IFNIF S A8 L W5 20 it 48 4 400 fif AL P=0.123) . TNF-a (1.24 £ 0.12 vs. 1.00 £ 0.06,P =
FFIRRIFM 0.189) F ik =R TG 1127 X ; MLPS+IFN+GDF11
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Control
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A, expression analysis of GDFI1 mRNA expression by RT-qPCR; B, C, protein expression of GDF11 assessed by Western blotting; D, immunofluore-

scence detection of GDF11 protein expression and distribution ( x 20) . *P < 0.000 1.
E3 LPS+IFNXfRAW264.7EREAGDF11RIERI MM
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»

Fig.3 Effects of LPS+IFN on GDF11 expression in RAW264.7 macrophages
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A, flow cytometry analysis of positive expression rate of M1-polarization marker iNOS in macrophages; B, statistical chart of flow cytometry results. *P <

0.001,**P < 0.000 1.

El4 GDF11XLPS+IFNiESHIRAW264.7 E L4 AR AL B 20
Fig.4 Effect of GDF11 on polarization of RAW264.7 macrophages induced by LPS+IFN
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A, expression analysis of NF-«x B mRNA expression by RT-qPCR; B, C, protein expression of NF-kB and P-NF-«B assessed by Western blotting; D, immu-

nofluorescence detection of NF-kB protein expression and distribution (x20).*P<0.05,*%P < 0.001,***P < 0.000 1.
E5 GDF113tLPS+IFNiESHRAW264.7 ElEARENF-«xB3R 1% B 0H
Fig.5 Effect of GDF11 on NF-«B expression in RAW264.7 macrophages induced by LPS+IFN
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