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Targeted Inhibition of Growth Differentiation Factor 3 Attenuates Endothelial
Cell Inflammatory Response and Suppresses Choroidal Neovascularization
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Abstract: [ Objective] To investigate the effects of targeted inhibition of growth differentiation factor 3 (GDF3) on
choroidal neovascularization (CNV) and endothelial inflammatory response. [Methods] A laser—induced CNV mouse
model was established, and differentially expressed genes were screened by RNA sequencing (RNA-seq). GDF3
expression was validated by real-time fluorescence quantitative PCR (RT-qPCR) and Western blot. GDF3 in endothelial
cells was antagonized by siRNA and neutralizing antibodies. Functional assays including CCK8 assay, scratch assay, and
tube formation assay were performed to assess endothelial cell proliferation, migration, and angiogenic capacity. The
expression changes of inflammatory/adhesion molecules were measured, and immune cell adhesion and transendothelial

migration were analyzed. In the CNV model, shRNA was intravitreally injected to suppress GDF3 expression, with CNV
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lesions and immune cell infiltration quantified by immunofluorescence staining. [Results] GDF3 expression was
significantly upregulated in CNV tissues (P<<0.001). In vitro GDF3 intervention markedly suppressed endothelial cell
proliferation (P<0.001) , migration (P<<0.001) , and angiogenesis (P<<0.01) , downregulated the expression of
inflammatory/adhesion molecules (P<0.001) , and significantly reduced immune cell adhesion (P<0.001) and
transendothelial migration (P<<0.001). In vivo experiments confirmed that targeted inhibition of GDF3 significantly
attenuated CNV formation (P<<0.001) and decreased immune cell infiltration (P<0.001). [ Conclusion] Targeted
inhibition of GDF3 concurrently attenuates endothelial inflammatory response and pathological angiogenesis, potentially
through modulating the inflammatory microenvironment. These findings provide novel insights for the treatment of wet age—
related macular degeneration (wAMD ).
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A AH O 1 8% BE A2 P (age-related macular
degeneration, AMD ) J& ™ 5 ¥ 8 PE IR 95 , 2 2 4F
N BT E LR AT S BOE R 2020
AEARERETAMD B S 1.96 42, Tt 2040
AR 2 2.88 42 0 FRIE AMD S BRI K,
2020 4F EL35 3 000 J7 , F1RE 11128 W% AL iR, 2040
SEF 25 000 7, XAt 22 T A 3L TR IR R
Fa B IR R, AMD ] 43k 4 (dry AMD) Al
MM (wet AMD, wAMD) PHASERL, Horfr wAMD 2y
I3 151 SR 10% ~ 15% , 1530 90% LA | ) AMD
AT EH AT HE RS wAMD %05 BRARAE 4y bk
2% 555 A= 1 4% (choroidal neovascularization, CNV)
SIS AR T HX SO A A8 45 2L B R D e
BRBE L S5 | R R I BT S L AR o e 5 R 2T 4 i
IR I, d5c 28 3 BOGIRSZ 25 40 LA T 3451 40
H A wAMD (41l PRYA T 35 A8 3 38 14 1 1 e
I % M K A K B F (vascular endothelial growth
factor, VEGF) 245 (15 BR BT | Bl A1 75 57 ) | 3 o
O A8 PN AR R AR 5 HESE CNV ke, R
BT T R e U B e TR e T, BA))
FEAE S 25 JRy R, b G0 T8V 90 V41 1 A2 il 8 A s
i, T 0B, 25 2 5 R IR & R AR 0 A0
P S0 3 AR P O RRE . S E Y, P VEGF
TRITAFAE 24, R RF Bl ) S RE O R 42 12, T
VERHWTEOR L A PRI, i o e 3 A R IR YT
wAMD FHTHE

JE AL wAMD %29 9% DML 2 —
WIEHT VEGEF ST 2055 iy F 22475 K i PRIE S
B8, wAMD B3 B K b 40 g 4 % (interleukin ,
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1L)-17 . IL-12 2 R P F K V- 8.3 T+ (67% , n=
60) , i1 H 8 y— T4 Z (interferon—y , IFN—vy) Fl
IL—4 9% 3 v TR BT AR, HAL VEGF 67 J5 76%
E (n=21) B TNF-o 25 R AE K T KOFTFR
AN A W58 K R % % 4% 85 11 5 (claudin=5) 7E 4
it [ 7 IL-6 \ TNF-« . CCL2 25 3 38 235 B, 3F
3 A3 OIS Rho AH G 5 4 M 8 5€ 2 11 s 2 5 3okt
VEGF J& 7 it 25, 1y H A 1] 4 5E K - IL-17 7] L)
ARG RPL VEGF IGIT LT o X LA T3R8 R
SiE £ wAMD 87 A5 145 18 A= ML VEGE 16 97 i 25 1
hRE T S EEMEM . B, #78 CNV ZE R
PRI SR 1Y) SR o310 A, R BT Y T R e,
28 B R wAMD B IG5 0 RS R 7 ) .

H KB IR F- 3 (growth differentiation factor 3,
GDF3) 1 % 4k 4 K K F - B (transforming growth
factor—B, TGF—B) i Z¢ % B It , 3 8 ¥ 1% SMAD 15
S P S 5 UG B oA S e R AT RS
7R GDF3 &4 VEGF Tiif 25 A ¢ B R AN i H Al
W SO STl GDF3 2 A/ VEGF i 2, 1 Hi %2
()2 , GDF3 AT DGR 15 0 4 it i) M2 8 Ak, 410
il ML TRAR A T S T F 9 2 B M2 R I 4
PR HE CNV I BRI AR AE , 11 M1 75 5 0 200 i B w1 7]
CNV JE A 4R, 3% # 7~ GDF3 v] Gl o 8 #2 F
W 40 Jf % T 56 5 M) CNV R . {H H/E wAMD
FIVE ML v A BB . 55T 0k, R 0F Y B A2 B
GDF3 75 wAMD 7 4 1L 48 A4 AE th /R L AR
1] GDF3 697 wAMD B0 FH T e
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1.1 KI&zh¥

ARSI T FH B 6~8 JE % B P CSTBLI6) /1N B
P ML IR AR 26 28 B AE W A BR 2 w4 LU 4324 )
WS, i il 3E : SCXK (#)2020-0054, /MR
T 3% rpol K L IR B e 301 55 (SPF &) [ 52
B 5 Wy i FHF AT IES : SYXK (#)2018-0189] ., 3
Yy P TR e (2242) °CL R P HIAE 60% Zid o
FIr A sy ¥ 817 d B ekl PR 4 7 2 iR B
FAiEK . 5% T 12 h B I 58 5 114 1 B 130
ARSI B BTG sl ) S 00 R BRE 1 B 3R A Ll R
Ll R RE e £ B 2 B4 e CHE
72021002 ) , I35 195 [ R 3 e L IR A Hoes 11y
AR DA HE RE T T o
1.2 SCISFT A 4ARafRsME T

AR IR PN B2 4 B2 (human retinal endothelial
cells, HREC) 4 ffd 14 3% B 3¢ [ ScienCell 23 A , 15 ##
TARFR 55 5% WG 4= 135 (fetal bovine serum, FBS )+
RT3 50 19 P9 Bz 20 i A6 4 b FE 590 +10 ml/L 75 B
/5 75 2 AP (Penicillin/Streptomycin , P/S) [ N JZ
YR SE R R . AR 48 h AT — R, 2
Ml 2 80% ~ 90% AT AL A BT HE 4T 5 22 55 40 b
. HREC #fRECHE 4~7 Z M T35, A
2 B I 9 41 B2 (human monocytic leukemia cell
line 1, THP-1) 403K { 3& [F ATCC 23w, By 55 T
PRFR 4380 10% FBS A1 10 mL/L P/S i RPMI11640 5¢
FEFRI A A3 AT LR, BRI IR 1/
3JFEREFRIE A /3 R 53
1.3 siRNAZZ /A 5 40l

P S P B ) B A GDF3 (%) siRNA (JE31 Ky 257
~GGUUAUUCCUGGAGAUACU-3" ;5" ~GAGACUU
AUGCUACGUAAA=-3") I BH ¥ X B8 siRNA %}
WS EL A . B siRNA 5 %5 YLK 7 Escort IV
(Sigma, L3287)IR A, B M A0 MR T LN, 242
B, BIG SR ARE SR 46 1 3 h 5, 40 il IE 5 85
Fekt 123504 ~ 48 W JF I T IR 4525 .
1.4 CCK8s£If

siRNA ¥4 4L 24 h [ N J2 20 i 25 PBS 5 1 1K
Jei o PR BTG I Ak , K 20 B LA 10° A 20 e /AL Fp T
96 fLAR T, G FRABE R . IR B, LBREE SR,
PR FEEE S CCK8 I LA 9: 1 /Y Fufsil, 3£ 100 wL i

A FIRGM D i s SR AR AR S 3R 4 h s bR
A 450 nm W AH -
1.5 MEMABRIREE

siRNA B Y% 24 h 1 N B2 40 LA 5x10* 4> 41 A /AfL
T 24 LR P BEFRAE RS SR B AN MO W o 1] 200
L A Sk 30 1 T 40 M A T KT IR, G I 9
PN 7 355 3R U 2R B B 4, 76 O h R 12 h 1B, I
H Image J BLiTiL % .
1.6 MR E KL

I T (Corning, 356231) B T 4 ‘CUKAR dEAT
WAL, LL5 000 X g,4 °C S0 3 min, 50 plL JE I
A WA 1Y 96 L AR T, I i A R SR A T E
30 min, siRNA 5% 4% 24 h N Bz 4 g LA 10° 441 it/
FLMBE T I, 58550, 6 h G4, I H Image
VG A B A
1.7 BRI SLIE

SIRNA 53 24 h (1) PN Kz 4 LA Sx10* 4~ 41 g /AL
BT 24 LR b, 3G FRAR 55 9 2 A0 AW TR L=
M . 1 peg/mL i§ 2 H (LPS, Sigma, L2630) 5
10 ng/mL. TNF- o (MCE, HY-P7058-10) &b ¥ 4 h,
2.5 pmol/L ¥ 5 ¥ 4% & (Beyotime, C2012) Fr il
THP-1 41 ifd 30 min, PBS &3 N FZ 41 ifd 3 Yk )5 A 4L
JA 2.5%x10° 4~ THP-1 40 g 3L 55 52 2 b FH PBS 7%
BALE SR AN 3 0K, DLk 2 AR BB A THP-1 410
Ji o BEMLEE 12 B ALIEATHI I, Image ] 42
FHEEASFLBRB 9 THP—1 40 A A8 280
1.8 SEAAE K K ARTER KR

siRNA J% 4% 24 h 11 [N Bz 4R LA 5x10° /> 41 /AL
T transwell (EMD Millipore, ECMS557)14 =,
iR 24 h, 2 L Z AT . A SX10° A5 B 4 3R
FRiC i THP-1 2002 P9 K 4 b . m ARFR 734k
10% FBS,50 ng/mL CCL2 i 1640 B 35 558 R &,
k23537 12 he KR 2T = A9 THP-1 240 il
150 ng/mL 5 I fiE (PMA, MCE, HY-18739) &b H
12 b, fii THP-1 W BE  Jf-FE AL 12 LR AT
O, H Image J #4750 87, Ge it 801> FLES 9 B2 20
TEAS B THP-1 40 ff - 35 50
1.9 RNA#REUE RT-qPCR

FIHT TR1zol $2 HCAH i 5 2h 1 4H 24 i RNA, I
PEAT RT—qPCR A 3 K A 3k . DL B—ACTIN 1
RN Sl 274 g A BT SRR B AR R A A IR D
XTRRFE R 1(FR 1),
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#£1 RT-qPCR3|#FE%!
Table 1 Primer sequence of RT-qPCR

Target gene

Primer sequence(5'-3")

hu-GDF3 F: GGTGGTGACTCTCAACCCTG
ms—Gdf3 F: ATGCAGCCTTATCAACGGCTT
hu-TNF-A F: ACACCATGAGCACTGAAAGC
hu-CXCL1 F: GCTTGCCTCAATCCTGCATC
hu-CXCL2 F: GAAAGCTTGTCTCAACCCCG
hu-CXCL3 F: GTGAATGTAAGGTCCCCCGGA
hu-CCL2 F: GAAAGTCTCTGCCGCCCTT
hu-CCL5 F: TCCTCATTGCTACTGCCCTC
hu-IL-1A F: AGATGCCTGAGATACCCAAAACC
hu-IL-1B F: AATCTGTACCTGTCCTGCGTGTT
hu-/L-6 F: CAAGCGCCTTCGGTCCAGT
hu-/L-8 F: TTTTGCCAAGGAGTGCTAAAGA
hu-SELE F: CAGCAAAGGTACACACACCTG
hu-1CAM1 F: ATGCCCAGACATCTGTGTCC
hu-VCAM1 F: GCTATGAGGATGGAAGACTCTGG
hrm—ACTIN F: GCCAACACAGTGCTGTCTGG

R: GGCAATGATCCACTTGTGCC
R: AGGCGCTTTCTCTAATCCCAG
R: CGATCAGGAAGGAGAAGAGG

R: AGTTGGATTTGTCACTGTTC

R: GTTGGATTTGCCATTTTTCAGCA

R: TCAGTTGGTGCTCCCCTTGT

R: GGTGACTGGGGCATTGATTG
R: TCGGGTGACAAAGACGACTG

R: CCAAGCACACCCAGTAGTCT

R: ATCGCTTTTCCATCTTCTTCTTTG

R: GCGTTGGGTCAGGGGTGGTTA
R: AACCCTCTGCACCCAGTTTTC
R: CAGACCCACACATTGTTGACTT

R: GGGGTCTCTATGCCCAACAA
R: ACTTGTGCAGCCACCTGAGATC
R: GGAGCAATGATCTTGATCTTC

F: forward primer; R: reverse primer.

1.10 Western blot

20 Jf 5 2H 2R i FH RIPA S 0 £ 7 22 fire 2 B
gl = B T = I =7 N < R L N S
(bicinchoninic acid, BCA) & & W E ., HBIE
e I B RE SN 20 wg 8 TR IR, fin A
5% SDS loading buffer, J&%], & T 95 CEHF 25 min,
B2 FROIN A SDS-PAGE #Ei% F 110 V 1 % 1 iz 2
h, SR J5 % 2 PVDF B I, 250 mA fH IR 55 2 he
TEZ W T H 50 /LR 2R W3 1 h s I E —t,
4 CH. WH,ZERIFE 9t 1 h5i#fT s, of

1.11  #EE R GJf3 B shRNA FTHl

# 1) B Gdf3 B9 shRNA #1) Jf BLOCK—iT ™
RNAi Designer (Thermofisher) #4755 %31, I th
R YA UG F T4 DNA % 22 ( Thermofisher,
15224041) #3220 Plko.1 . HEEAY shRNA Ji
HREFEAT DNA W 5 2 41 ) 48 3% 45 3] Plko. 1 2%
4, 3 F F DH5« (TTANGEN, CB101-01) J&&%=Z 75 4H
Ji AT B A AR R U R £ (TIANGEN,, DP117-
TA) WA TR, 78 5250 BT H 9 shRNA J 51
WL 2R .

H Image J X253 AT KBS 1T .
%2 shRNAFF!
Table 2 shRNA sequence
Target Sequence (5'-3")
shCrl CCGGCCTAAGGTTAAGTCGCCCTCGCTCGAGCGAGGGCGACTTAACCTTAGGTTTTTG
shGdf3 CCGGGCTTAAGGATTGGAGCAGCAACTCGAGTTGCTGCTCCAATCCTTAAGCTTTTTG

112 BSE 3 SHY /N R Bk 2% B A I A B

/N BRUBK 265 BB £ 1L A A TR U 22 L Y wAMD iF

FERERIB 0 6~8 JEI K /N C5TBL/6] /)N B Bt WL 4 20 13
A BRI AR , 7ERE B LA 2 ~ 3N AR Ay 12,
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3,6,9 KA E HATHOCCEE OLBER/NT5 wm, T3
90 MW , £ £2 I} [] 75 ms, Oculight £ #MO% & 4
810 nm, Iridex) o FOEHIIJF 3 KALSE/IN IR ER
53 B IR BT RNA—seq FIRLIN Gdf3 1O FKAEBL
B0 SR 7 d B9/ BRBKES A T S e 5O et
B LA A= PR AE 1R O, FEh RS2 06 40 45
A9 7N BRAE R X B 2H (control , CTRL) , 830G 45 473 7Y
/NERCAAFZH (choroidal neovascularization, CNV ) o
113 RIS RR ST

OO R /N B BIVR T IR R L TE T
TES TR /IS BUIR A I G B 30 R i A L /AL L 52
B4 R MR R AR 55 K Wt o WY /N FLTE ST 1 pg/pL
shGdf3(AbFRL]) X shCerl (K HRAL) ok -PEL & &%)
S 1 we/wl GDF3 AT AR (A 4 |, anti-
GDF3) 5 [gG (it HE41) , 1 /AR . TEHTJE 3 d B
FRUPK 26 REASEIN Gdf3 YRR Bl o A CNV g 1
RGN LIS, 7256 — SR 56 3 d AT K
TS R R RS 7 d 5 i /N RS B A T e
JEgL I
114 REWRERE

Gy /NERIRBR , T 40 of/L 22 58 BV S = 3R [ 5 1
h SR 25 BRI ORI TN E IR o 3 Tk 2% i/
RPE &Y, PBS ik . TEARFHIIECN 5% Y LG |
5%BSA #10.3%Triton X—100 f47T VRFE B b 7 e
Pk, 45 B 55 45 A il B A% 2 F 1 (onized
calcium binding adaptor molecule 1, IBA1; Wako,
019-19741) , /N A R I T REREAORS TRURE I Z RE
% & (mouse EGF-like module—containing mucin—
like hormone receptor—like 1, EMR1, X K F4/80)
(eBioscience, 11-4801-82) Ml [d] T. #¢ % & B4
(isolectin b4 ,1B4; Life Technologies, 121411) , Hr
B4 2 IfiL % N B 240 ML b i ¥, T 48 78 CNV |
P IBAT FIF4/80 J2: [ gk 46 Jfd//IN 16 Jot 40 i A i
Yy, T8 7R S RE A L O TR 220 o ik 2 s/
RPE G WE T 4 CHEE SR . PBSTERNK
2% B/RPE &5 W) 3 ¢, K RPE T 9B 1 15 4088
R AP B (Zeiss, Germany ) 471 If, I
H Tmage J 73 #1 CNV B¢ (&3 £ CNV i BRI AE 4
¥ 32 91 ) T AR
115 SFitFH*

Ji; FH GraphPad Prism 8 #{F 47 HE AR E VR & FI
B EMEIT ARG IR 7 22 SR R S 1 T i
TERFA P %L (mean) S bRifE 25 (SD) Row , PR AL LL#E

HFHRUR k3. P<0.05 WA G it = Lo Br
A SRR S T 3L L

2 # X

2.1 GDF37ERKEREF £ ME R RIE LA

H #i GDF3 7£ wAMD 3 B P 57 A 1 3 v A 4
FH i oK B W, %5 AMD £ 3 () RNA-seq % 4 4
(GSE29801) HEAT 43 M 7w , MR8 T[] % 1E & Xt R
2H (Normal) , GDF3 ) mRNA 26 ik 7K SE7E 1% AMD
% (CNV) 1Y ik 4 BE/RPE #E A v B % I (=
2.275,P=0.039, K 1A) . K T i — 45K GDF3 7E
wAMD A & AR A TE e VR, A58 2
IG5 /N B CNV LAY R A2 OG0 1Y T /)N
BUVE R X BE AL (CTRL) , I F OB 03 J5 55 3 K4y
2 RPE/WK 4 2 A AR 4T RNA-seq(GSE277800)
RNA-seq 1945 5 878 M F AR 2 o4 19 CTRL
/N, Gdf3 76 CNV Hr 335 3 | (1=14.380, P
<0.001; [ 1B) . #E—2%F N HEHE 5 () RNA-seq
Bai (GSE160011; GSE207171) #EAT 43 Hr t & B AH
2 F CTRL 41/ B, Gdf3 76 CNV 41 & & 8 (1=
26.030, P<0.001, & 1C; 1=12.220, P<0.001; [l
1D) . RT-qPCR (1=10.140, P<0.001) Fil Western
blot(1=25.060, P<<0.001) 325 i — 2 B0 UE T A1 T
CTRLA/NE,GDF3 £ CNV 1 g 2 FiE (K 1E,F).
X EEZE PR T GDF3 A BBAE CNV B A & b &
FEE B
2.2 GDF3iE#E K B 41 B3 4 & Th &
2.2.1  #AK GDF3 3 6] AR 2m R Ak S8 31 4 o 2 2
B LT siRNA BIK GDF3 33k LURSGE H P Kz 48
ML Zh BE B B2 0 . 7E HREC 40 it rpr , 5 % e o) B 4
(siCTRL) # It , siRNA &b 3 7] i 2 [ Ik GDF3 1Y
mRNA (1=22.650, P<0.001; [ 2A) K 2K [1 3k K F
(1=16.590, P<0.001; [l 2B) . i CCK8 2 36 46
41 it 3 BE B ), 45 R WR GDF3 @i Ik 41 W B
(0D450) %% X B 41 F B 29 30% (1=22.260, P<
0.001; &12C) . RS #E—PK I, GDF3 ik &
| HREC i B2 R4 0 B4 F#AIR 2 50% (1=5.511, P=
0.003; 12D, E) . & 1 1Pl GDF3 X 1l & A i g
PRSI, SR FH 5 3 1 B/ S 3 43 B i 7, GDIF3 i i
b 3 IR B R 43 3T A58 (1=6.600, P=0.003 )
FEKJE (1=13.040, P<0.001; € 2F-H) .
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A: RNA-seq reveals that the mRNA level of GDF3 in macular RPE—complexes is significantly upregulated in wAMD patients (CNV, n=4)

compared to normal controls (Normal, n=12). B: RNA-Seq reveals that Gdf3 is significantly upregulated in CNV lesions at day 3 post—laser injury. n=3

mice per group. C, D: Validation using publicly available RNA-seq datasets (GSE160011; GSE207171) confirms Gdf3 upregulation in CNV tissues at

days 3 and 7 post-laser injury. n=3 mice per group. E, F: RT-qPCR and Western blot analyses further validate increased GDF3 expression at both

mRNA and protein levels in CNV lesions. n=3 independent experiments. Data are mean + SD. Student’s t—test was used. *P < 0.05, **P < 0.001. CNV:

choroidal neovascularization.

El1 GDF3ZEHENIFSH/IR CNVIEE RERIE FF

Fig.1 GDEF3 expression is upregulated in laser—induced CNV mouse model

222 A3 GDF3 3p ) 9 & 4m B4R 91 3 4 5 o)
B R UE— LI UE GDF3 B I RE , K 1 pug/mL
GDF3 RIS (LbFEZH , anti-GDF3 ) B AH ] e BE Y
IgG (X} B ZH ) 4b P HREC 40 ffd 24 h, I PEA % Hib
B GERS RS A RE I A2 . 253 R AR EL
T 1gG A B, GDF3 A AT fA ml i 2 sk 20 1 P B 4
Ji B 48 Bl (1=21.680, P<<0.001; & 3A) 1T # (1=
7.120, P<<0.001; [ 3B, C) I i & (1=8.034, P<
0.01, ® 3D, E;:=3.741, P=0.020, | 3D, F) , H:Am il
BOR siRNA BfIE— 3. XS4 L] GDF3 4%
VAL 2 200 L AR S 7 A L A D

2.3 GDF3F#% ) B 4 fa 5 i

2.3.1 SAKGDF3 4ph) A E e e K g 38 O e %
GDF3 Hf— D435 H G A R 240 J 8 ik 3 5% 1) 52 1)
SR N, 5 YL X Y] (siCTRL) A L, HREC 4
Jitd #i X GDF3 2% T 4 I1L-8 (1=8.459, P<<0.001) .
CXCLI (1=9.377, P<0.001) . CXCL3 (1=8.659, P<
0.001) . IL-1B (1=8.898, P<0.001) . TNF-A (1=
8.180, P<0.001) .SELE (1=7.362, P<0.001) ,CCL2
(1=7.262, P<0.001) . IL-1A (1=7.222, P<0.001) Fil
CCL5 (1=6.863, P<<0.001) % & 4iE K F 1Y % 35 (&

4A) , [] B 400 i 85 B 23 T 1ICAM-1 (1=11.110, P<
0.001, & 4A; 1=9.684, P<0.001; K 4B, C) 5
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A, B: RT-qPCR (A) and Western blot (B) reveal that siRNA-mediated GDF3 knockdown significantly reduces GDF3 expression in HREC. n=3

independent experiments. C: CCK8 assay demonstrates decreased HREC proliferation after GDF3 knockdown. n=4 independent experiments. D, E:

Scratch wound healing assay reveals reduced migration capacity of HREC upon GDF3 knockdown. The quantification of migrated areas is shown in (E).

Scale bar: 50 pm, n=3 independent experiments, 12 images for each group. F~H: Matrigel tube formation assay shows decreased branch points and total

length under GDF3 knockdown. The quantification of branch numbers per field and total length were shown in (G, H). Scale bar: 50 pm, n=3

independent experiments, 3 images for each group. Data are mean + SD. Student’s t—test was used. *P < 0.01, **P < 0.001.
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Fig.2 GDF3 knockdown inhibits endothelial cell angiogenesis function in vitro
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A: CCK8 assay indicates attenuated HREC proliferation after GDF3 neutralization. n=4 independent experiments. B, C: Scratch wound healing

assay demonstrates reduced migration capacity of HREC under GDF3 neutralization. The quantification of migrated areas is shown in (C). Scale bar: 50

pm, n=3 independent experiments, 12 images for each group. D=F: Tube formation assay confirms diminished branch points and total length by GDF3

neutralization. The quantification of branch numbers per field and total length were shown in (E, F). Scale bar: 50 wm, n=3 independent experiments, 3

images for each group. Data are mean = SD. Student’s t—test was used. *P < 0.05, **P < 0.01, ***P < 0.001.
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Fig.3 GDF3 neutralization suppresses endothelial cell angiogenesis in vitro
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A: RT-qPCR reveals the reduced expression of pro—inflammatory
genes and adhesion molecules in GDF3 knockdown HREC. n=4
independent experiments. B, C: Western blot shows reduced ICAM1
and VCAM1 expression after GDF3 knockdown. n=3 independent
experiments. D, E: THP-1 adhesion assay reveals decreased immune
cell adhered to HREC under GDF3 knockdown. The quantification of
adhered THP-1 cells was shown in (E). Scale bar: 100 pm, n=4
independent experiments. F, G: Transendothelial migration assay
demonstrates reduced THP-1 transmigration upon GDF3 knockdown
in HRECs. The quantification of migrated THP-1 cells was shown in
(G). Scale bar: 100 wm, n=4 independent experiments. Data are mean
+SD. Student’s i~test was used. *P < 0.001.
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Fig. 4 GDF3 knockdown inhibits endothelial

inflammatory responses
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genes and adhesion molecules in HREC after GDF3 neutralization. n=4
independent experiments. B, C: GDF3 neutralization in HRECs
inhibited THP-1 cell adhesion. The quantification of adhered THP-1
cells was shown in (C). Scale bar: 100 pwm, n=3 independent
experiments, 12 images for each group. D, E: GDF3 neutralization in
HRECs repressed the transendothelial cell migration of THP-1 cells.
The quantification of migrated THP-1 cells was shown in (E). Scale
bar: 100 wm, n=3 independent experiments, 12 images for each group.
Data are mean = SD. Student’s ¢—test was used. *P < 0.01, **P < 0.001.
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A: RT-qPCR showing reduced Gdf3 level in choroid/RPE complexes after Gdf3 knockdown by shRNA. n=4 independent experiments. B: Western
blot validates reduced GDF3 levels in choroid/RPE complexes after Gdf3 knockdown by shRNA. n=3 independent experiments. C—G: Immunostaining
of choroid/RPE wholemount shows reduced IB4 (green), F4/80 (red) and IBA1 (red) positive areas after Gdf3 knockdown in mice with CNV. The
quantification of the indicated areas was shown in (D, E, G). Scale bar: 100 pm. 3 independent experiments were performed (n=3 mice/group), and data
of 8 mice were used for statistical analysis. Data are mean + SD. Student’s t—test was used. *P < 0.05, **P < 0.001.
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Fig. 6 Targeting GDF3 inhibits CNV progression and inflammation in vivo
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