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(HWE] HAY R BEILRSZ MK 1 (formyl peptide receptor 1, FPR1) XJ BV-2 4 Jfil i 7% i 5 i f
WAENLE . Jiik s Rl BV-2 4 ig FPR1 3Rk, Transwell /N5 5255 43 JIAS v B2 Ry 1,
10.50,100.,500 nmol/L f) FPR1 %5 51 1% )57 ( formylmethionyl-leucyl-phenylalanine , fMLP ) X 40 it iF £
2, IR S50 2 Transwell /Nas SEBG IS UF MLP {2 iF 240 L2 5% 0 /8 B AT A FPR1 45 54 BH B 7] Boc-
MLF Friilitfil . Western blot A8 4 2h 770 41 | BELWT 77 41 A BELWT 5] + 3 sh5ml 41 BV-2 40 2 1 il j5 4L FPRI
A AR 1 40 i A5 5 18 5 UG ( phospho-extracellular regulate kinase, p-ERK) £ 7€ 1% it 1) 22 £k
SENL Y s R , BV-2 4R FPR, 20 TSR . i IMLP YR B+,
Transwell iF#% 525045 s BV-2 40 M i3 7% 68 07 W 3G in (P < 0.05) , 52 390 1 WY Jgd %) 7)o A9 2k o
100 nmol/L } 500 nmol/L 34 zh 72054 R & B &, IMLP {2 ok BV-2 40 J 3T 42 19 38 U 8 o4 100 nmol/L,
RIJE M Transwell /N2 S2I0 25 B 5B 5 wmol/L 14 Boe-MLF 1] i ZFHKT FR ML (P <0.05) , fMLP uJ 1)
9 B2 4ijirh FPRI f5R35 (P <0.05) ,Jf H B ZEE LM N ERK {5538 % , 1 p-ERK & [ %A
IKFE(P <0.05) ,Boc-MLF 3R] 25| FiRpkds (P <0.05) . &5 BV-2 4ijifi 3235 FPR1, H FPR1 7&
e BV-2 4 il B v HoA EEAE

[X#8iA] FPRI;MLP;Boc-MLF ; 41T 4% 5 /)N Jow 48
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Formyl peptide receptor 1 promotes migration in mouse microglial cell line BV-2
Xue Xin', Chen Xingxing', Wang Guan', Guo Qiaonan’, Liu Mingyong', Zhao Jianhua' ('Department of Spine
Surgery, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing, 400042 ;
*Department of Pathology, Xingiao Hospital, Third Military Medical University, Chongqging,400037, China)

[ Abstract | Objective To determine the effect of formyl peptide receptor 1 (FPR1) on the migration
of BV2 cells and investigate the underlying mechanism. Methods  The expression of FPR1 receptor in BV-2
cells was detected by immunofluorescence staining. Transwell assay was used to detect the effect of FPR1
receptor specific agonist, formylmethionyl-leucyl-phenylalanine (fMLP) , at different concentrations (1, 10,
50, 100 and 500 nmol/L) on the alterations of cell migration, while the scratch test and Transwell assay were
used to verify the role of fMLP in the promotion of cell migration whether can be inhibited by FPR1 specific
antagonist, Boc-MLF, or not. The protein expression of FPR1 was detected by Western blotting in the BV-2
cells stimulated with different concentrations of fMLP. After stimulated with 100 nmol/L fMLP and 5 pmol/L
Boc-MLF, the expression of phospho-extracellular regulate kinase (p-ERK) in the cells was detected by
Western blotting. Results Immunofluorescence staining indicated that FPR1 receptor was expressed in BV-2
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cells, mainly located in the cell membrane. With the increase of fMLP doses, Transwell assay showed that the

migration of BV-2 cells was enhanced significantly (P <0.05) in a dose-dependent fashion. The 100 and

500 nmol/L fMLP showed most obvious effect, while the optimal fMLP concentration to promote BV-2 cell

migration was 100 nmol/L. The scratch test and Transwell assay verified that those above effects could be
inhibited by 5 pmol/L Boc-MLF (P <0.05). The specific FPR1 agonist, {MLP up-regulated the FPRI
receptor expression in BV-2 cells (P <0.05), activated ERK signaling pathway, and increased p-ERK

protein expression significantly (P < 0. 05). The FPRI specific antagonist Boc-MLF inhibited the above

changes significantly (P <0.05). Conclusion

FPR1 receptor is expressed in the BV-2 cells, and FPRI

plays an important role in the promotion of BV-2 cells migration.
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HHESA3 (spinal cord injury, SCI) A 5\ Bsk
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BB SN X T 28 4 2R 450 403 i 2 T RER 2 AT XL
1G04 FIAE R, Sl b2 D BE IR BT iR
ZINIBE I 2 i ( microglia ) 2 HRAX # £5 22 5t ( central nerv-
ous system, CNS) 1 BR A% -5 W 2/ it , /& CNS B &
WA, 2P AR 22 R GE P R 5 — i o s E A —
EARRERIL ™ . M4 SCL S 1 35 5 4 AE 4, /N R
HifIAE SCI J5 JREBry i R E MBI fe 5 = 5
BEYIAOC o T AR 40 B 1Y) 30 A% A o i J i B Aok
BB T 5N G H MK Z K (G protein-
coupled receptor, GPCR) Z54- 1M S PRITY , HY Tk 5L ik =7 1K
(formylpeptide receptors, FPRs) J& DA 44k 43 i 48 il fy
TR Z R . A2 FPRs f34% FPR1 FPR2 I
FPR3, /M FPR1 & A FPRI1 19254, Huii FPR1 5
ANBE AN A% 2 18] 56 2 B AL AT AE o ANt
FELA FPR1 YIS, 25T BV-2 /N BN AR &R
FIFH AR 54 3 35 7 (formylmethionyl-leucyl-phenylal-
anine , fMLP) K2 5 4 B T 57 ( Boe-MLF ) 45 24 2
B, 454 Transwell KIJJE Z256 M Western blot 37 A | #8%&
FPR1 5/ NS A0 M Z (8] 1Y 56 5 ST REAILHI , LA
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1.1 #4
BV-2 i 2 W F Fi 5 AL R A BR A A 2
R A 1640 #5573 (HyClone 24 ®], 3 [F) |, Jif 4 I35

Transwell /N2 ( Millipore /A &), 3 [# ) , fMLP & Boc-
MLF [FPR1 ${& (R&D A ], £ E) , BCA & ik B2 I
A& (R AH AU , ERK Hrik K sk 1k 41
M A 1E 5 P8 5 3 i ( phospho-extracellular regulate
kinase , p-ERK) Hi4 111 FH0 4 1eG Hifk (Abcam A 7],
KA o AR IS FEAE (Thermo Forma 23], 36 ) ,
Western blot FL KA & AL (7N—2aw] , bat) (8 #2e
J6 R AEE (Olympus 23 7], 38 ) , IR 2.0 L 2 D hE
iR ( Thermo scientific 23 H], 35 o

1.2 Fi&k

1.2.1 BV-2 4l # BV2 s3T5 10%
JIG A ML A R R A 1640 53538 ,37 °C (5% CO, i F
R AR B H A0, 1 T RE A AR A T OIS
0.25% JREHH AL O J5 , TR .

1.2.2 BV-2 4/l FPRI e Ot E BOW 40y
A K1 BY-2 4l 2 AR AL 5 LA 3 x 10°/mL $2FpF
WOCHE R R FRIL A, B T4 e & 47 b R 5%, AR 20
AR RS B 20 i 8 R 35 LS, i R Ak, PBS Uk
W3 WK INA 4% 2B HIEE 200 wl [E 5 30 min, PBS ¥
Y3 U IEH I F LV Z R E M 2 h, inA FPRI itk
(1:1000)100 pL,4 CHFE 1%, PBS PE%k 3 Ik, BE =
HIMAZOE—H1(1:200) , = BFH 2 h,PBS Pk 3 1K,
A DAPI 44% 15 min, PBS #£% 3 W, 4K 5 min, 1
I oL R AR A N AR

1.2.3  Transwell /NZE 40 jfl 1T F% 5256 O FPR1
1E BV-2 A= 8 P i PE o 4% Transwell /N3 A
24 AL, EENA 200 WL JIG I i A R, B LA
Mi2y 10 000 4>, 25 I RRZE : P EINASH 10% G4
MIF RS FRAE 500 WL, BEhHIH T % 7 Bl A& A
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[Elk BE fMLP (1.,10.50 100,500 nmol/L) ff) 1% 3 3t
500 pL., @IHIE MLP i #F BV-2 4il g i % (1% 78 ] AT
B Boc-MLF il . SEgihsrhy 4 4, 25 FIXTHRA
PN 79 21 K BHL W7 570 20 Y Transwell | 28 43 51 A &
10 000 /™4t Jfa ¥ JC 1M 75 15 77 4% 200 L, 3ahFI4: T
EHIAE 100 nmol/L fMLP [y 3% 5% %5 500 WL ; BHW 5
H: TFTEIMAFE S pmol/L Boc-MLF [y 3 fith 55 5%
500 pL;BH WA + #h R4 BisE & S pmol/L
Boc-MLF (#3555 551101 20 min, H] PBS £ 3 i 5 , 6
FHTC I 3 35 77 3877 20 i J5 #2580 T Transwell |5, 4
MEZ54 10 000 4, FZE A E 100 nmol/L fMLP [
FrEFRdE 500 wl, 37 °C 5% CO, 5 %48 h )5,
FHMRZEAEEER Transwell F 386 E Y40 B/ hE BT
49 223 H I T [ 42 20 min, 0. 1% 25 5229448, 15 min,
FH PBS JE¥E 3 Wk, =R TR E 24 h 5, B T FEHL
Pk 5 AEY  THECT R BN =AM, A
BT P-4 RS A 5

1.2.4  ZHfERESCE RYRSCEHE— D5k FPR]
TE BV-2 40T % o (145 FH T8 Boe-MLF Jir il i), 4
BV-2 4iffudzfh 2 24 fLARH, S H & 10% i 48 103
BEFRHENE R 2 UM FL ARG , 20 pl A Sk 7E 4%
L0 1 A5 TE BEAR S IR, PBS TR0 1Y% 114 4
Milo 43216 O 25 Wik B e A )y vk TA) 1. 2. 3, FE
37 °C 5% CO, 554 M EFE, 43T 0.24 h 7EE # B 1%
B MR,

1.2.5 Western blot ¥l ¥ BV-2 4iRENL o R s
FIXT RRZH a2 RELT R 2 BELIRT ) + Sshimdl. 3
Zh5F)2H . % 100 nmol/L fMLP 5555315 20 min ; FHKT
FNH & 5 wmol/L Boe-MLF [¥J15FEHRET-1 20 min ;3 3h

)+ BHITR2H : B 2 5 umol/L Boe-MLF (135 57 5k
T+ 20 min Ji5, A PBS ¥E¥& 3 i, DA 5 wmol/L
Boc-MLF (#3552 56 T 11 20 min, WA 2H AL IS 19 40
M, 3R E R R H, R ] Western blot ] 4% 244 FPRI .
p-ERK (t-ERK [ 33k 7K -, BCA M5 25 1k 2 5 X
G E (20 wg), BAE, UK, I HME D 2
PVDF [ J5 0. 5% BSA Ff[4] 2 h; it A —4$i FPRI
(1:1000) ,p-ERK(1:1 000) ,t-ERK(1:1 000) ,Tubu-
lin(1:1 000)4 °C 37, PBST ¥%&fE 3 ¥k, &K 10 min,
i HRP ARICHY L T/ /N TgG (1: 5 000 ) 28 it
WEE 2 h, PR 3 ¥k, ARk 10 min; 2455, Chemi Doc
XR + SAMEE 8 UG AX AT il AR, 25 20 B 00 2 i )
Image Lab F2/%
1.3 %itsFk

L SPSS 15. 0 GEit it B L 2 =5 o, 24
[ L A feft FH SR R 2Ry 2553 07 o

2 HR

2.1 BV2 g FPRI e9% 2
AR PE DN YA U 52 . BV-2 il iy FPR1 Fik 5 FH
PECE ),
2.2  Transwell s£564-m| fMLP % BV-2 28 it it 4589 %5 vh
i A [ ok B2 FPRIFE S PEBC8h57) IMLP (1,10,
50,100,500 nmol/L) i BV-2 4iifif1 48 h J5 , {5 & AH
22 WA ES R B IMLP ¥R 2934 & L BR 1 nmol/LL
ZHAR, M\ Transwell [ %308 T 408G B & T
ZXENTIRAL(P <0.05,P <0.01) . Hr 100 nmol/L 4
H1500 nmol/ L ZHASUR i3 , IMLP fig BV-2 i A% 1)id
B A 100 nmol/L(K 2 .3) .

50 pm
—

A (&) ;B FPRI A (&) ;C.ab

E1 fEiitiealsz BV-2 4iakis FPRI

(O R AR R MAL)
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1. Z G2 ~6 83 ML ( £ H) 4 FPRL 457 M 3 7
fMLP #3% & # 1.10.50,100,500 nmol/L) a: P <0.05,
b:P <0.01, 5% & 2 B4R

3 Transwell #iMMEEHFER

2.3 XJESE3#m] FPR1 s BV-2 it #5649 %0

9 T AR FPRI 756 BV-2 4 i (1) 3 F 6 342 75
VEF, FoATT R I RIE 5258, 45 JAIE 52 . 5 25 (%) BR AL A
Ft,100 nmol/L fMLP F1 257 20 Bef% ik 5 fE i BV-2 4
Hif3ERS .5 wmol/L ¥ Boc-MLF [ W7 %) G474 FPR1
A THER (K 4) , @i & 24 h J5 40T
FIIR DR A AE T TR, TIE S5 3 80 390 2 2 25 1 6 R A
19(2.94 £0.56) %, 2 A Geit2# R L(P <0.01)

(&%)

A G TR B S A48 C FLBT A 405D FLBT A + 3k 3h A 40
4 RESIEH FPR1 3¢ BV-2 fRTRBEE RIS
(1 B A0 2 BM4L)

2.4  Transwell 554 M FPR1 % BV-2 @ je it 45 84
EAL]

KT P EAE FPR1 % BV-2 40 i #45 H ,
FRATTR A Transwell 5256 P 36 ik X0 R 55 36 BT 1945 5L
100 nmol/L {MLP ()3 3j 7| 2 #2511 % BRZH BRA8  %
{3 BV-2 4 i B , AR A% 1800 e B P71
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JIraml (& 5) o MRk 48 h 5L A% AR 40 A AT 1
PSR 2S P B R (11,71 £0.16) 1, 2R A 5
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2.5 BV2 @mfgd FPR1 & & & & KT T % BV-2
i by i A
LA MIZ I3 50 T PU , Western: blot 6 25 5t .
A (E6) 52 XA LL, Jshsnl 41 FPRI SRk
RKF-THE (P <0.01) s IR + 3 shml 4l FPRI &
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7 G At IR 4 P B
6 Western blot #4248 BV-2 ZAfish FPR1 B H & IE

2.6 (MLP @it &4 ERK 455 18 38 % 4m L i 45 649 %5 v
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RET) 525 AX R4 B, 3 sh71 41 p-ERK &
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HrpiE B E R o /NI B A0 o 2 i o 40
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AR WENE SR AE 20 M AL RE ) R, TENE X IR AR, A
Wiz BE T FEARITT S BB 5 A 2% A BV R e ) T e
sk R TR o R, AT R B A 4 R
TR I R Sl B AR TR AL IR S AR L G2
F1 {8 BX 5% {4 ( G-protein-coupled receptor, GPCR) %5 &
ML), FPRT /E R GPCR i —Flr, J& 4 AE 41 i #a 1k
(9 E B2 R A HIE S A A S 5 % BE
MLP Xf BV-2 4 i # 66 A e AR T, H A
WS AR PE , Je 35 WK B2 O 100 nmol/ L, 3%k 2 T Y
fMLP AT 3 BV-2 4hiih FPR1 & 1 #3838, Jf
H p-ERK (128 F1/K - B 3, 3875 76 240 il S B i
YERIRYTE AL, Al im ok FPRI 4455 5% 5 2 41 i N &8
51 ERK AH JCHE B2 R TG AL, E T g — &R 5 N &R
{55 T B, e 25| R 4 Ml iz 3h & E ey 22 4k, an
F-actin \Tubulin %%, A] 34558 BV-2 4l i (32 sh g 1, it
TR B84 SCI 5 1 J) RE B A2 B AR A T ARk
W1, SCI 540 5 19 /0N J2 Joie 240 e 35t A mT 7 A 7 v 28 AU 1Y)
/NS SBTA EL . ML YD M2 Y, i Z2 8 (lipopolysaccha-
ride, LPS) #1TF#t & v (interferon-y, IFNvy) i 5 ) 38 1
“ MG (classically activated ) fE 48 P4 M1 /NI R
Y AE SCI 5 e B K¢ 2 vE g i 1R T, i (A R4
(interleukin4 ,IL4 ) 755 A% M2 ( alternatively activated )
/NS S5 28 B e SCT 5 ke B R 47/ T A gk b 28 4=
Xt SCI HATT MR B EEAE A . R, A g8
HETHIABFIT FE I - BTG FPRL W] i oy 350 /0N e S5 41 A 1)
M2 RAVEIIE 2 GG AT I 4 AR AR  FPRI
A AN AT TEA5 493 J T RE e A2 AR i /D I Jo 4 L 1Y
IEFERE ST, T HL AT AR /DN 5T 4 e 1 3 U A4 48, AT 7
T2 B BB A P ohe i v R S 3808 o

L5 FRTIR  ASBFFEN FPRL M &, TIN5 240 Ji
AN & BV-2, %) 28 & B FPR1 Y005 A fie i BV-2
YIRS S HWEAE ) 73 7L ERK, Jy SCI 5 fie i
JINIBE S5 240 B ) 5 £ B A RS 2 5 AT S B At T — A
B AL, ARy IMLP Ja] il PR e Ak 34t 17— i 3
WA, R, AP AFTEA 2, FPRI A #E /N5 BT
AL B A HAb A 5 od 3, DL R ik /D Sl S 3
Bk, X WRERAT T BRI Jr .
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