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41, Western blot ;] Gpr124 \VEGFA MMP9 FI B-catenin A%} 2 kK ¥, &5 MR Faa4,
HRMEC 75 =41 v 7 Yt 25 32 T A0 20 i 3% 0 A s 4 i 5 (P<0. 01) . B3R BE T, Gprl24
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W (P<0.01) , 453 Gprl2d fefg i glisiss & HRMEC f39 58 1T 5% DL R AT iR 11, 3 Hdk Al
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Regulatory effect of Gpr124 on proliferation, migration and angiogenesis of retinal

microvascular endothelial cells under high-glucose condition
WANG Yuwen, LI Furong, YUAN Rongdi Department of Ophthalmology, Second Affiliated Hospital, Army
Medical University ( Third Military Medical University) , Chongqing, 400037, China

[ Abstract ]| Objective To investigate the changes in G protein-coupled receptor 124 ( Gprl24)
expression in human retinal microvascular endothelial cells (HRMEC) under high-glucose condition and the
regulatory effect of Gprl24 interference on HRMEC. Methods  Immunofluorescence assay was used to
observe the expression of Gpr124 in HRMEC. The cells were divided into a blank group and a high glucose
group. CCK-8 assay and EdU cell proliferation assay were used to detect cell viability and proliferation,
respectively. The Gprl24 expression was knocked down by transducting lentiviral virus carrying shRNA
targeting Gpr124. Thus, the cells were divided into a blank control group, a high glucose control group, a
high glucose+shRNA group, and a high glucose +Gpr124 shRNA group. Cell scratch test was performed to
evaluate cell migration, and Matrigel plug assay was employed to assess the cell tubule formation. Western
blotting was applied to detect the protein levels of Gpr124, VEGFA, MMP9, and B-catenin. Results The
HRMEC from the high glucose group showed enhanced cell viability and increased number of proliferating cells

compared to the cells of the blank group (P<0.01). High glucose treatment also induced increased expression
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levels of Gpr124, VEGFA and MMP9 ( P<0.01), and larger migratory area and in vitro angiogenic area as

well as longer tube diameter at all time points when compared with the conditions in the blank control group

(P<0.01). However, knockdown of Gprl24 resulted in a significant decrease in HRMEC migration and in

vitro angiogenic capacily, accompanied by decreases in protein expression of VEGFA, MMP9 and B-catenin

(P<0.01). Conclusion

Gprl24 can regulate the proliferation, migration, and tube formation ability of

HRMEC under high-glucose condition, and also inhibit the overexpression of VEGFA and MMP9, which may
be through regulating the classical Wnt/-catenin pathway.
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MIBIBHGYT T-BOTRE 1B R A FR AL

1 #REFZ®

L1 SR A

D-%j %5 0% (G8150) 2 2 441 Jfu [ 7 ¥ (P1110) iy
[l 23525 7] s PAGE E (1610183) 114 [ Bio-Rad /5
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1.2 %%k
12,1 Hiffssg e AR I RS Gl 45 P
Bz 4L (HRMEC) 41 i il 3= 0 25 #24 w) (Hb =L Re 7
S %5 FHHUM-CELL-0012) $2 i, 7 ECM k% #: 5t |
37 °C 5% CO, B F A P 9%, AN 35 60% ~70%
B, 1 FH 0. 25% JHRRE AL 240 M , #1813 LR AR,
1.2.2 CCK-8 55 JE%& HRMEC 40 Jifd £ % v 7
N 1x10%/mL, $EFf 5 48 FLAT, 43 BN AR [R5 o 7
%K (0,25 .50,100,200 mmol/L) YE R AL A, 7y % &
ARl thVEGF (0.1.2 .4 .8 ng/mL) 1y FH 4% Bt
A, 4% 4 AEE BT IR DLE R
Y BEE ARG HRMEC f35 1RI B ] 16 h,
APRTE RS , 2 bR IR R L, BN CCK-8 5 1G9 3L 1Y
110 {537 °C 5% CO, Wi 2 ho ZJ5 JHEEIR
AXHE 450 nm PR IR SEEE  SRBOGE ., it It
T A% b T ZH Y658 B A1 -5 %) HE ZH Y 3 BE A 1 Ho A, B
BTG ) = Ab PRZE G B A/ %o BRAT DGR FE(H
1.2.3 SRty 18K E A (LV) Gpr124 shRNA
P Je 78 #0575 shRNA (B A g 4 9 8 11 [ GFP | 5
Z) DUE A YA w) ([ ) R e, B F S AN E
ACCCTGCTCTTGAGCAATAAC, HRMEC f&{8F 6 LR,
AR E 60% ~T0% AT B de o B LR 2 mL By
fif ECM B553% i s Pk B 5 wl/mL, B 254
1 pl/mL, J&YLJS 37 C 5% CO, K535 12 h i, 48 h
J5 TE 56 AR W AUBE T SR e R, e YR
80% M Ak £2 525
1.2.4  5-Z5e-2- R AT 96 R0 (EdU ) 345 52 55

HRMEC ] Sk B2 A 1x10°/mL i 083, A =
24 LM, 43 s AR R AL (25 mmol/ L 4 2
W), 4% 4 MEEFL,37 °C.5% CO, 15HF 16 h, Fh)5E,
FeHEFEHE, N E 50 pmol/L EdU 1) ECM %5353k | Fiw
B 2 h, 4% Z R HEEEE 4 20 min,0. 1% Triton ]
£L 20 min, Click-iT TAEJIFH 30min, Hoechst 3342 Y
#% 30 min, SERL R IR)E , HL R AR BB I
53T EAU FHPE 4085, IR g1t 40 i

2 FEL 3 5 55 = R L T B G A0 A A R

YRGS (% ) = (BRI T 14 78 240 A 1) £t/
B AL T B AT S X 100%
1.2.5 RPRERSE  Kdiiias k4 4. 25 (AR
4 N IR 4, OB + shRNA 21 1 &5 % + Gprl24
shRNA 4, HRMEC 4l 1x10°/mL B35, %R oe
6 FLR , B4l 3 N FL,37 C 5% CO, 5% 24 h B4
M e LR . TR i TIEG 1 Kk Tl

35OPATE, BIARDR T C A, AR5, 4T ECM
Br g s Rl ] b SR B P 25 mmol/LL 1) ]
B, FHE T 37 C 5% CO, BEFrfih g, ERIR)G
5 12.24 b AR S BRSO AT AN /Y 1T 5%
100, Image J & ARITF TR, EALITFERE

Sieaent = S0 has o T O16/24 bk

Sizsss = Sizmmn/ Sonapmn X 100%.
1.2.6  BEFUBR/NVER SR SCERETH Matrigel
FERTRRS UK & 4 CRUEIF IR AE Sk o A/ [m] i
Fo S I, M TE 6 fLtk b o TR A B 37 Ak b TS
A 25 mmol/L ()% ,37 °C 5% CO, 5550 E
12 h, 552 K, IS DMEM (E IS ) 4% 2 : 1 H A
Mk, il 48 FLARUIE, A AL 300 wl, & T 53R 46 vh S5 fr
HERE 40 min, 20 i F A IF IR R B 3% 10 4/mL
(AL BB A 25 mmol/L &G4 ) , & 41 E
AWM B TR b SR 4 h B BT BEYLT
855 DT E -, 8 Image J-Angiogenesis Analyzer
I3 INE B o
1.2.7 st AL 2L, LAk
AAREIE . A K2R 5, ] 4% 2 5 W
[& %€ 2 30 min, 0. 3% Triton ¥ W& $7FL. 30min, [1] 2 [fil
THEH] 30 min; IA—$HPUEK, B T 4 COHKFAL R &
Br—HUa AT =40, BT 37 CHalRA h L% Fr
1.5 hy 58 BP0 F )5, W DAPT % K % Tl 9 %
8 min B I€ T He R = H I A b, N IOE KR G
B R ERERMET P UWETFREPLER 5 XTI
1.2.8 Western blot 5256 My H R T 6 1L
B, PR BE Ry 2% 10°/mL, B4 6 AL, mbhdi s 3
Frin 25 mmol/L 5 Z5#% ,37 °C 5% CO, i F 16 h, ¥
MR 2= EP A, i 150 L RIPA ZR (35 S
TR S HUE B, BCA YA R VR B2 . OB AE b A
ZPECHIEF AR, w006 EAE RN 40 pg. BTEGBEIL
K/N PVDF 5, 55 ¢ 8] 5 78 et b, vkoK i i i
140 min, JEE TR E AW D E A 1 h,4 C—4
B, KHPEBEE I =P E 1.5 he ffiH S e Ep
MR R GBOTTAE R 2 T BER UG /3 BT AN B 4t S
w3 W, M Image J 3 H7 KA, L GAPDH iy 4
Z, e T HO R I R ZH 2 e 2 AR R 1 i, TR
Xof R B 5 S 2 B (RS0 BRZEL A EUAED) o
1.3 %t o

{#i ] GraphPad Prism (9. 0 ffi ; GraphPad Software,
FEMA M E W) AT, AL RS E R
3UCGEAEUL 225 Ron o FEAIES A 2 2110 LA
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SRS AR 1 Kl ST AR RN 27224007, (P<0.01) . AT, (i FH hVEGF {4 Bk 6 B, 46 1~
SALFIEST Dunnett” s £ B K B, P<0.05 B2 8 ng/ml WRHE hVEGE VRANEI 73k b, 45 th g

SAGEEE B TS )3 s R (P<0.01, & 1B)
IEHEEE 25 mmol/ L ¥ B 7 0 20 M A Sy i B vy SR v 2
2 zﬁ% Y- 4 N
AT IR SR
2.1 HRMEC /£ 54 # 8 T e & 4R 5 HE A Y i EdU SEEE— 2P HR9, FE M 25 mmol/L i

2% HRMEC AU AANEFRIFIEAT CCK-8 52 BEMYRIA MO R AN 16 h J5, 525 FNAUAH LE, mf
B, KB 25 F1 50 mmol/L ¥ E (g 4 MRS, 4l 47 HRMEC 4 g 5 57e 7 1 5 I BF R 34 m 1 24
HEAYTE J1 B4R TE(P<0. 01, 8 TA) o BRI, A4 40.33 4>, SFIgHIGE AR WA R $E T 1 17. 25% (P<0. 01,
WS i 1% 200 mmol/ L I, 4 AT T3 I 52 B i 4 1C.D) .
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A.CCK-8 23 # i R F) 3K JE 3 B 48 3 2m 5% F1 69 %4 ;B CCK-8 52 14| R B #F thVEGF %28 i i& /1 69 % ;a. P <0.01, 5
s B (Ong/mL) 145 ;C: EdU 4 HRMEC 6938 784 0L, e 2 & , Wl m 24 & Tk 7y mie; D T = 447
HRMEC #4 %m JiL 38 7 S fm tm BLIG 75 & sa. P <0.01, 5 = g 20 rkik

B 1 SHER#x HRMEC B0
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2.2 &A% 8 HRMEC ¥ Gprl24, VEGFA
MMP9 #) %k

2% HRMEC #E17 9005 98t Y 0 50 55, WL 4 3]
Gpr124 7 41 Jifd 570 200 i oz vh 330G 2635 (& 2A) o I
&b, il it Western blot 43#r , #F— 20 A BUAE S MR T
F 4] HRMEC iy Gprl24 AXS & H R X AT
DHARE ETH(P<0.01, 8 2B) . SRt [FEE, mbEA
Ht VEGFA F1 MMPO {4 A0 8 11 ik f AR X 25 4l
WA EH(P<0.01,[8 2C.D),
2.3 ) Gprl24 %k j5 HRMEC & it 45 4% 37 %)

FERRRERE YL IS 1 48 h ISR 3] GFP 5 R BLRAE
TEARREIAZ N . TERR WA B ST h , 658 GFP %¢
DGR REAZ i BB He il ik 80% LA E (18l 3A) il
1 Western blot S8 XF He T 5 B +shRNA 21 5 & b +
Gpr124 shRNA 18 I RAE L. 4R s  TEm b
+Gpr124 shRNA ZHthr, Gprl124 25 i &R 7K P A X T
AL R E AR (P<0. 01,18 3B) ,UEH] TN BERERS A
A HAREE E Gprl24 (33K,

R R 3T B8 S5 5 &5 SR 3R W, BE A5 I IA) Y 4E %
HRMEC )3T/ T AE W o SR, 76454 I [A] 5
AT BRZH T RS R ] 0 s O BRAH, X HR ]

DAPI

Gprl24

57 b + shRNA 2 (9 iF B 00 B 2% 22 5%, (H 3 il
Gpr124 iR )5, B+ Gprl124 shRNA 4T & K,
T B +shRNA 41(P<0. 01,8 3C) .
2.4 Fp4) Gprl24 % ik & HRMEC 8 o 95 ik 37 %)

i Matrigel J 5T 45 TE B SE B0, W% Gprl24 7E
RS N X HRMEC RS TE B0 ([&] 4A) .
SERGHCE o, X e As Ak R AL, v i R 4
shRNA 414 At 9 10045 F 3 BE TR B I 457 4 B 2
B (P<0.01) o MIFRATH M EAK Gpr124 By KRS,
SELH Z+Gpr124 shRNA 21 1145 1 43 L T A 4 I
B R 44 B & PR (P<0. 01,181 4B)
2.5 #74) Gprl24 &k & B-catenin , VEGFA MMP9 4

F K TA

BRI 3 ANASFEG YT 4L B-catenin [ AH X HE
Hfa. SRR, XS AT IEAL, &b +shRNA 41
) HRMEC 1 B-catenin 3% ik i i & I, Ifii = b +
Gpr124 shRNA 4 [, & 0 +shRNA 411 B-catenin #ik
IR (P<0.01, [ 5A) o B , #E— 44601 HRMEC
H MMP9 Fil VEGFA FAEXT & 1 & i, 5 R R W A LT
B +shRNA 4, &5 B+ Gpr124 shRNA 41 {5 MMP9 #iI
VEGFA Zik i Bl & #1il (P<0. 01,8 5B .C)
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1: Z#E+shRNA £8; 2. 5#5+Gprl24 shRNA 48; a:P<0.01,5 &4 +shRNA 281045 ;C: %R )5 0,12 F= 24 h HRMEC #9 i 4 A ,
h R 2% EF;D: 2345 % HRMEC i # K $,;a:P <0.01,5 2 &3 BB 414k ;b P <0.01, 5 &4 +shRNA 4114k
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BARKFFERZF 5 a:P <0.01,5 ZH4E+shRNA 20164 b: P <0.01, 52 G A4 ; 12 & 3 41 ;2: S 45 +shRNA 48
3. Z#E+Gprl24 shRNA 21

B 5 mEME Gpr124 Rikf§ HRMEC [ B-catenin , VEGFA 1 MMP9 gy R iA Tk

3 it Ao R R PO FRAC L PR R 240 1 394 5 A A B
BB AR ,\CP%L}:H’JV\JQQIHE@ EEJ%‘UE
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AMFFEIE T SE 55 K I A S e 2 {2 iF HRMEC
MTEBRIGAE . IEH N2 IR A HE{E 3. 9~6. 1 mmol/L,
BEFEFE A 5. Smmol/L JEIE®, 1 20~25 mmol/L Sk = 4k
ARFRTE S R B AT 25 ~ 50 mmol/ L FR A4
XoF NP ) RSG5 PN B2 48 i ( HRMEEC) 3#£ 47 16h (%)
Pk BRI 23 WA SR AR T 5 G H Y 4 2 e vk B 4
FFTE 25 mmol/L B, 4 U3 J7 4 ik B e s A, JF H g 2
{2k HRMEC py3% %8, 94 Gprl24 [ VEGFA Fl MMP9
IR, Yk Gprl24 FRIEB)E , Be AL = b
SR PN B A0 Bt B RS o I ELR) R 3 o AR 40 R A
T HRMEC (9 BAS RE 1™, L B 7E m bl 461 F
HRMEC S A5 ] F T8 B L4 25 40, S 7 o B A8 6B 1 1Y
MR H &, X FhE Ben] DLaE i B0 ] HRMEC
Gprl24 [k 19 B i 5 X BE 5208 28 T4 R m Hi A
5F , Gprl24 Ik BEIE AL 1 N K 4 BT 78 DL J
RS L AETE B

BEAh, T Gpri2d i % ik B 4% 4 1% HRMEC
MMP9 VEGFA )& /K. VEGFA K H Az 44wt i 45
N Rz A M R o34k B5 5 A TG BT 2O E MR, A
AXIA S A PR 1 A R A2 O 53 I TR A R T
AT LA s MMPO 4 O 3 R 4 8 2K 11 I 25
G T R A% o B, EL AT 8 R 358 G B R 240 i A7 356 Jo v
IV RIS RE T, 76 A0 0 B I 48 A it P rh iy i 2 &
FEER M @Y, FIL, Gprl24 76§84 HRMEC #
VEGFA F1 MMP9 &3k J5 i B AE H E— 20 E 52 1 Hoxf
HRMEC Il 58 AE B A

R 4 DA i PRz A B ) BF 5 45 SR AT DU
Gprl24 % HRMEC {845 1l 8 ¥5 K X Wnt/B-catenin
ZMGHEBS IR TT . Wnt LR R 1T B-catenin §% 5%
AT IR BE BT, GSK3b 287, FH 1L B-catenin
BRI AL , o L AE 4 Jf o R R 2% N, 5 TCF4/
LEF 454, ek Wit $EIER 5, e R4 R 5
ML 5 1 B 5, Bl P B2 4 B o Gprl24 FTAE Ry
Wnt7 ¢ 5P B-catenin {55 1 T I, 78 N K2 40 g
IR Wnt7 B B-catenin 5 , @[ Gpr124 i n] W22 5|
RIS K B BebE ™ . Wnt i B 5 DR %M
Ko X ARV R 24T B9 A 5% & L, DR £R AL
BN JZ R ) B-catenin 7K 25 Ty, I AE R G 1%
ST IG5R . AL, B-catenin 7R W JBE N J2 Hh 45 80HG
f47 25 5 DR F 55 Bk A8 S AR 56 DR 27 4 Ifi
R Wt {5 538 i AH OC I 5 B BE R FLAE A A L
FiAE2e ek FEARHTTE R B, w4 S5
HRMEC H1 B-catenin K34, SR, 2 3 AT A AR
Gpr124 ) K0T, B-catenin 1Y 55 L 849 B 401 .
T X EEE, FRATTAE I Gpr124 {EFH 1E B-catenin 7
HRMEC H R A BB DL R A B v 2ok 2 v B 35 S5

) R AE R o

25 LR ASHIEFE I Ay W s A0 P B
Rl Gpri24 () 3kik b, X — A fbdtmig] &
B-catenin [FFUR FIAZ RS AL, i H 5L R 454, [R 0T
168 P B 200 B DA LB DR S R, Yt LA R LA K
I % B R 1. I H Gprl24 (1) & i 38 25 34
VEGFA 1 MMP9 [{33k , N5 P Bz 41 M 1) & 25
BT G FE . X —45 R4 7w, Gprl24 5K DR Jig
P IS T AR BT TR T P A o 8 A A 0 DR ) B 4
My Gpr124 ik, nTRES I H] DR A 1% BEE 1 4
A, % DRIGYT B L E K. HATASHE I8 A TE 41 i 2
MRER , KK AE S P BTY ERE IR AR
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