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[ Abstract] Objective To identify the key genes in the process inhibiting inflammation by overexpression
adenovirus-mediated pigment epithelium-derived factor (PEDF) gene in human monocytic leukemia cells THP1.
Methods Proteomic analysis of THP1 overexpressing adenovirus-mediated PEDF gene was performed. The THP1
cells were divided into GFP and PEDF groups, transfected with GFP and PEDF adenovirus, respectively. The THP1
cells were divided into mannitol group,high glucose group,high glucose+GFP group,and high glucose+PEDF group,
which were cultured with mannitol for 4 days, anhydrous glucose for 4 days, GFP adenovirus for 3 days,and PEDF
adenovirus for 3 days, respectively. The Pedf”’™ mice were divided into Pedf”~ group and Pedf”’~ diabetes group
according to the random table method, with 12 mice in each group. Another 10 C57BL/6 mice were taken as the
control group. Mouse retinas were collected for experiments. The mRNA expression levels of differentially expressed
genes (DEGs) in retina and THP1 cells were verified by real-time fluorescence quantitative PCR. The DEGs were
intersected with the GSE5504 dataset, and the protein-protein interaction ( PPT) network was built using the String
database. Modules of the PPI were extracted using the Cytoscape software and the MCODE application. Intersections
were taken with the Setl dataset and key genes were found. The expression levels of key genes in THP1 cells and
Pedf”’” mice were verified by Western blot. The feeding and operation of experimental animals were in accordance with
the regulations of the State Science and Technology Commission on the management of experimental animals and
approved by the Animal Management and Use Committee of Tianjin Medical University ( No. TTYY2023120217).
Results Through proteomics and bioinformatics analysis, 105 DEGs in the Setl dataset were screened. The results of
real-time PCR showed that the relative expression levels of ARFS,TCF25 and KCTD9 mRNA were significantly higher
and the relative expression levels of RNPS1, CSFIR, OGA, IBA57 and MGST2 mRNA were significantly lower in
PEDF group than in GFP group,showing statistically significant differences (all at P<0.001). There were significant
overall differences in the relative expression levels of down-regulated TCF25, KCTD9 and ARF5 mRNA and up-
regulated CSFIR,RNPS1 and TBA57 mRNA among control group, Pedf”~ group and Pedf”” diabetes group ( F=
64.057,27.561,37.179, 65.757, 44. 024, 34.248; all at P<0.001). Compared with control group, the relative
expression levels of TCF25,KCTD9 and ARF5 mRNA were decreased and the relative expression levels of CSF1R and
RNPS1 mRNA were increased in Pedf’” group, showing statistically significant differences (all at P <0.05).
Compared with control group,the relative expression levels of TCF25,KCTD9 and ARF5 mRNA were decreased and
the relative expression levels of CSFIR,RNPSI and IBA57 mRNA were increased in Pedf”’” diabetes group,showing
statistically significant differences (all at P<0.05). Compared with Pedf”’~ group, the relative expression level of
TCF25 mRNA was decreased and the relative expression levels of CSF1R,RNPS1 and IBA57 mRNA were increased
in Pedf”" diabetes group, showing statistically significant differences (all at P<0.05). After intersection with the
GSE5504 dataset,20 differential proteins were obtained, which were mainly enriched in positive regulation of gene
expression, positive regulation of ERK1 and ERK2 cascade, positive regulation of insulin secretion involved in cell
response to glucose stimulation and antigen processing and presentation pathways. The key gene CSFIR was screened
by constructing PPl network and MCODE plugin in Cytoscape software. Western blot results showed that the
expression levels of CSFIR in high glucose group and high glucose + GFP group were 1.961+0.085 and 1.000+
0. 069, which were higher than 1.000+0. 072 in mannitol group and 0.469+0.079 in high glucose+PEDF group,
respectively,and the differences were statistically significant (1= 14.940,8. 765;both at P < 0.01). The expression of
CSF1R in the retina of Pedf”” diabetes group was 1.633+0. 192, which was higher than 1.000%0.050 in Pedf””
group,and the difference was statistically significant (¢=5.537,P<0.01). Conclusions CSFIR may be a key
gene and therapeutic target for the inhibition of inflammation by overexpression of adenovirus-mediated PEDF gene in
THP1 cell.
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1.1.1 40 K sh sk THPL 40 Mo bR [ H R
EBET AN . BEHR SPF 9% 7 JR S (gt R ik PEDF
PRk B 7 B (Pedf™ ™) 12 L fi1 CSTBL/6 /N ERL 10 H |
Pedf " /NELIE E C5TBL/6 /N R & H5 56, Wl H 26 B
Regeneron Pharmaceuticals 2% @], C57BL/6 /)N ) B #7
DUAR (b 50) AW BeAR A BR2A B o 592 56 i HE R IR A8 %<
o S A S o SR Sl W) A 3R SRR AT A I KR
FRZE 012 (LI Bl 48 045 9 ) W, O R A5 R i I

BER 2 3h o) & 8 S fft 2= B St e (05
TTYY2023120217)

1.1.2 F2L7] S U RPMI-1640 35 57 5L K %
5% R  Dulbecco PBS Jif 4= IfiL i ( & E Gibeo 2%
) ) 3 b P EE WS ( phorbol 12-myristate 13-acetate, PMA) |
JRZ \NH,HCO, | DL-Zf 75 f B W5 W TR P IR L &
i (& [E Sigma 23 7)) ; D-JC /K 4 %5 % ( Cat#G8150) \D-
HEE WL (Cat#8140) \BCA 5 17 v B2 I 7 1050 & (b ot
RKHKEFHLARAF]) s PEDF k5 . GFP Jighi 8¢ [ 1L
fEAE YR (B ) A BR 2 A ] ; EZBioscience RNA 4
ali 3 125 38 55 £ (BO004DP ) | EZBioscience i %% 5% i )
& (A0010CGQ) . 2 f% SYBR green qPCR i #| &
(A0012-R1) ( 2 [ EZBioscience 2\ ) ; 7K £ B 5
PIBE [ BRI (RE) b A BRA A ] 5 B W i 4 v
B IHF 1 1K (colony stimulating factor 1 receptor,
CSFIR) #i1Ak (#3152) 4t 1gG (#7074) B-actin i ik
(bs-0061R) (Jb R AR AW H AR AR A ) ;1 5%
G 2E B 0 7 (3 £ Roche 2 A ) o LightCycler 480
I (B Roche 28] ) 5 i 1L ( AB SCIEX TripleTOF®
6600 % 4t ) (3 B AB SCIEX 72 ] ) ; i H] H ik 1Y
[PE60102, 544 (F5 N ) A= W) B H A BR 2 W) ] 5 %6 e i
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37 C 5% CO, ¥rF 4 h 555 24 h, 4i ff I BE R 28 R
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YL 43 F ( multiplicity of infection, MOI) = 200 i A PEDF
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48 h J5 {1 0.3 ml JRZ R i W HE A 1, vk b A
P 5 i BCA 200 & I 35 F vk BE , 45 B 100 g
B PRI T Ol B A o o o U O s e IR 1 IR B
T BEAT WOAH 5,33 — 53 T 50335 23 A o
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A EHETE T THP L 20 i A A A S i 450405 B 8, 0 240
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1.2.6  SZEFZEGE 2 PCR R INAE M B 41 21 THP1
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PR 522 BRI BT 3R 1) 7 v AL B 43 ] 5 B RNA I 5%
e cDNA, PL 1 pg ¢cDNA R H, i ] EZBioscience
2 % SYBR green qPCR 1271 & , ¥ B 15 B 45 2 47 56 i
FOEE R PCR G . SN Z& 1y 95 CHIUEHE S ming
95 C/A2ME 10 5,60 CIEAf 30 s, 3k 40 NEFR, 5| ¥)iE
i3 PubMed NCBI 3 [K J# 7 28 1% i1, Primer Blast fE £k 4%
X AR L i R S N 4 O R AR ) R A R
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1.2.7  BEDRERHE 46 16 B R St [R] 22 S 2 3 B A 4 Ak
¥ GEO ( https://www. ncbi. nlm. nih. gov/geo/) & —
A e e R R Bl L R AR A1) £ 2 St ) g
R =548 5 . AN GEO B4 5 vh i £ GSES504 %4
B IZEAE R UE T NS0 JE I B A B, A IR K A
3 AN SR AT LPS XA [ A A 1) A1 Ji] 1 5% 240 i
70.2.4.8.24 h AT BRI RHEL T H
GEO2R /3 #1 GSE5504 i 47 2 h 5 24 h H| ¥ Ay 2=
B R IAE P (differentially expressed genes, DEGs) |, il &
TCHERIAF 5 B PR AT 6, [F) — 2% 5 A5 5 00 7 9 &8 S PR B
£V ERIk IR, LA I LogFC1>0.5,P<0.05 fE Ry b5
HEGTT 126 DEGs , 44 45 SR m] BUAL S PR R ] B A
WF 5T %00 5 5 GSESS504 K dls 4 A7 52 4R 43 M , I HIAE
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0.5 8 ERIEN, LogFC<=0.5 Sy T il 3 [, M 78 2%
™ % (http : //www. sangerbox. com/ ) # 47 J 11y & £ i .
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Z 5 AW F R A 5 M dr F P EE, P<0. 05 90
N E W . ¥ DEGs 5] % 5 A String $ 4% JF
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Max. depth = 100 Sy A5 ¥ i & A% 0 B B o [A) I i 3
CytoHubba PN ff) 3 Ffi 8 % (DMNC . MNC ,MCC) 3 i
PECHESL N, IF 55 Setl g 4E b A8 AL A B HE 4 A+
) DEGs 22 46, #& & 7 #r &5 2R B 4 0 %6t hub
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&1 PCRFHESIMWFT

Table 1 Primer sequences for PCR

LA o it B OR B &

Shapiro-Wilk 9 % JiF 52 5 iF. 45 4

I E3H(5'-3") 2 13141 (5'-3") F igﬁﬁ ﬁ»usis i'%/f 2/'\5@%*5%

PEDF  GGATCGTCTTTGAGAAGAAGCTG  CTCACGGTCCTCTCTTCATCC A J 298 M % 5t t!: BOR AR SR A 0 A

ARF5 GGCCTCATCTTTGTGGTGGA GTTAGCGCTTTGACAGCTCG A 286 B3 Z AL mRNA AR 235 6t

TCF25  CACCCCCTGTTCAGTCTCAC GATGAGCCTCCCACTCCTG N 268 VR 22 5 LU BOR LN R O 2200

KCTD9 ~ AGCCCCAAGAACGGAAAGAT ATGAGCTGTCCATGACGCAA A& 277 Bt , 28 [a) W9 5 LL 388 ok F LSD-¢ &

RNPSI  CTGAACTTGGGCTGCTCTTT CCTTGGTGGCCCCTTTATCTT A 278 5. P<0.05 & 5 %12

CSFIR  AAGCTCGCAATCCCTCAACA AGGCCTCCACCATGACTTTG — AJE 256 o

064 GCCCGTACAAAGGAAGATCC ACTTGCCTACTCATCACTACA A K 166

1BAS7 CATCTTGTACGGGCTCCAGG GTATAGCGCGAGGTGCTTCT A 100 2 #£R

MGST2  TACAAAGTTACGCCCCCAGC CTGTTTGCAATTCCCAGGGC A 290

GAPDH  CTGGGCTACACTGAGCACC AAGTGGTCGTTGAGGGCAATG A JE 101 2.1 5 Tk

TCF25  AGGGTCCTCGGAACAGTCTAA CTCCGAGGATTCTCCTGTGC  FLIE 94 HEHBRHEERER 2 1A

KCTD9 ~ TCACAACAACAAGGAGCACT CGGGAAAGATCAGCACCACT ¥ 397 3t 6 AR E] B9 0 A RS Sk

ARFS5 ACAGTGTGGGATGTTGGAGG — ACAAAGATGAGGCCCTGAGTG LR 83 S A ELL ¢ R

mrss oasoxroerscrermosee || cetiaoromsbrceonion, ma s\ A DEE . RARMRS b
[SERTS [

IBAS7  TATCGACCAATGAGCTGCCG — GCAGTTCAACAACAGCCCATAC — FliE 140 SR 3569 A EL A IR

GAPDH  AGGTCGGTGTGAACGGATTTG  TGTAGACCATGTAGTTGAGGTCA i 123 SR A 25 0y Setl , AR 45 5 42 il 4

1 PCR: R 5 B4 50 V7 PEDF : (4 3K F R AIT £ IR 7 s ARFS : ADP Wi SEfL [H T 55 TCF25 . 6 5t [
T 25; KCTDO - #8510 5 (AR 7 8 1 98 15 S (A 95 RNPST: & & 22 Z IR 453 1 19 RNA 255 815

SEPER i = T O
GFP £ 4 Lt , PEDF 4] | LogFC | >

CSFIR : 5 1 20 M 4 7 00 R 1 1 5244 OGA « 3% 2 2 T 4030 460 2 B T I 5 IBAST R i L %6 IR

IBAS7;MGST2 . {3 1 P8 ) 22 5 35 1 A BURAS e B K S #% R i 2; GADPH . B 1% H ith 18 i &1
Note: PCR : polymerase chain reaction; PEDF : pigment epithelium-derived factor; ARF5: ADP ribosylation

0.5 H P<0.05 & [ 3k 105 4>,
Hp FEZEREA 524, TRz

factor 5; TCF25: transcription factor 25; KCTD9: potassium channel tetramerization domain containing 9;

RNPS1:RNA binding protein with serine rich domain 1;CSFIR:colony stimulating factor 1 receptor; OGA :
0-GlcNAcase; IBAS7; iron-sulfur cluster assembly factor IBA57; MGST2: microsomal glutathione S-

transferase 2; GADPH : gluceraldehyde-3-phosphate dehydrogenase

1.2.8 Western blot JE#; M CSF1R #F THP1 44 ig Fil
Pedf” /N A k6 B0 LA RIPA : PMSF =
99+ 11y L 451 T 1) 22 ik V0 - I A 4000 AR BT B 5 1)
B o 2 2 e, A1 3 B 35 i 50 3K 45 3 43 0T s TR
MR G B 1.5 ~2 hy (R B O HLIR AT P, B
D248 7 em 4 C45FF 12 000 r/min #.0> 25 min, I
BRIV, DA BCA LTI A e . W45 7. 5% 00 8
JBE I 5% e 4 et , T 4% 8 1 ilF AT SDS-PAGE % I 43 &5,
VK 45 o J5 DI % 1k 5% % 22 PVDF B - & 5% i
BE W34 Y TBST & == iR 341 2 ho il A CSFIR it
& (1:1 000 M) Ml B-actin( 1:2 000 F Fe) ,4 CH%
IR T LK, H TBST YR, fin A TgG (1 :2 000 Fi
B EIR T HIKR ST 2 h, PR BEER L e — 90, 1
110 & % ECL B % I B B3l B T 1A% 43 BT X A 2l B
&,k Tmage] #AF53 #7288 B 2500 K FE AL, L CSFIR JK
FEMH S B-actin JKEEHZ W3R BAREE A I FRIA K
1.3 Giil=rik

K F SPSS 27.0 Fil Graphpad 7 84 #4758 1153 B

FEHSSBD BEEHMESR
HE AT U RAR S E
TE I A 9 (potassium channel
tetramerization domain
9,KCTD9) . & It H Bk o & 1k ¥ B 7 ( glutathione
peroxidase 7, GPX7) %% 5% [K T 25 ( transcription factor
25, TCF25 ), % #i 4K % 5 NADH Jji & B§ 1
( mitochondrially encoded nadh ;ubiquinone oxidoreductase
core subunit 1, MT-ND1) ,ADP #% #% £ 4k Kl + 5 ( ADP
ribosylation factor 5,ARF5) ; B E TN ZREH A M
WA M H Bk S % B B 2 ( microsomal glutathione s-
transferase 2, MGST2) | % % i £ Tt % k4 7 b 0% 11 il
(0-GleNAcase ,0GA ) |H & 2 AR L5031 1) RNA 45
4% B (RNA binding protein with serine rich domain 1,
RNPST) | CSFIR | £k i % 21 2% 7 7 IBAS7 (iron-sulfur
cluster assembly factor IBA57 ,IBA57) %5 ([ 1,% 2),
2.2 EREAINGEE LN K& PPT R R 2%

GO syt 45 3 Won , 72 B W) 2% i 78 U7 1, 105 A4~
DEGs T2 7 RNA R4 F 1 )5 3 7 5% 3¢ /9 1703
P BB S R AR 1 1 [ 45 R A A AR B
¥eiz o 0 MR 2 J5 16, 105 4> DEGs 3 25 48 1k 46 i
JoT 2 B A 0 L B R RN A 3R 43 F D BB J5 1T, DEGs

containing
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C:EFRFEANMBARE  GFP. 40565 11 ; PEDF . (0 % [ i 4E I 1 FC . A8 A% %, KCTDO - 41 85
T VU SRR A5 38 T B 95 GPXT A e Ik S Ak W i 75 TCF25 . %% St X 1 25 MT-ND 1« 2R 14 45
NADH i U/ 1; ARFS: ADP B SEAL K T 55 MGST2; A 45 e H Ik S 6 A2 1 25 OCA : %035 4% 2 I 2 I i
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Figure 1 Proteomic information analysis of PEDF overexpressed adenovirus in THP1 cells A Violin plot
analysis showed high intra-group correlation and good repeatability =~ B: Heat map of differentially expressed
proteins between GFP and PEDF groups On the right side, differentially expressed protein genes were shown,and
red squares represented up-regulated proteins and blue squares represented down-regulated proteins  C: Scatter
plot showing distribution of differentially expressed proteins  GFP; green fluorescent protein; PEDF; pigment
epithelium-derived factor; FC:fold change ; KCTD9 ; potassium channel tetramerization domain containing 9; GPX7;
glutathione peroxidase 7; TCF25: transcription factor 25; MT-ND1 : mitochondrially encoded nadh: ubiquinone
oxidoreductase core subunit 1; ARF5:ADP ribosylation factor 5; MGST2; microsomal glutathione s-transferase 2;
OGA ;0-GlcNAcase ; RNPS1;:RNA binding protein with serine rich domain 1;CSFIR: colony stimulating factor 1

receptor; IBA57 ;iron-sulfur cluster assembly factor IBAS7

%2 FARTRAHEH S EMEREARE 2.3
Table 2 Information of the top five up-regulated and top

KB

five down-regulated proteins

AL X HH N FC

A B DU R AR S E I PR A 9 KCTD9 3
i A M A A G 7 GPX7 3
i 5 SE I 25 TCF25  3.01
M 2R R K 4 i NADH Jig &g 1 MT-NDI  2.66
A ADP &R RLALIH T 5 ARF5  2.45
T PR B H K S 5% 5% i 2 MGST2 -3.47
A B3 He £ T R A A B T 064 -3.01 (#£3),
T WA 1 RNA 25457 H RNPSI -2.92 o
T 5 I 240 it 4 95 R0 IR 1 1 2K CSFIR -2.89
T R UL 7 IBAST IBA57  -2.65
T FC. 22 AR5

Note : FC: fold change

W ARTEE B A5 1 RNA
454 KEGG @& 1270 i
m~,DEGs Z 5 T #itJsm T
BN D I RO =Py
T A2 e TR 6 4
HeH o PPT M 2% 5y A 45 2R
BoR,HE M3 105
AR (EE) 436 4~
(HAZ B MAHERR) .
FHI MCODE i 4 it 17
F BB e a3 B, 3115 i B 3
BEHRT 6 > SC AL I, AR
M6 AR 13 R
B, 3% 6 AN R B o BT
2B R RNA
%54 % A 1 ( RNA binding
protein  with
domain 1, RNPS1) | 5§ 4
F I A R R A 2 It
(splicing factor proline and
glutamine rich, SFPQ ).
Prefoldin Y. % 1 ( Prefoldin
subunit 1, PFDN1)  #p Wi {4
S 43 5 (exosome component
5,EX0SC5) . DExH-Box fi#
HERF 57 ( DExH-Box helicase
57,DHX57) #1 CCHC B ¢
181 1R 45 5 3 B ( CCHC-
type zinc finger nucleic acid

CNBP )

serine rich

binding protein,

(K2).

A [5) 200 1 R /0N B R I 2 21 op 22 57 35 1 mRNA

PEDF ZH 4 i tf ARFS  TCF25 fl KCTD9 mRNA #f
o X FGREI R & T GFP 4, 2 R WA GRITFE XL (1=
.04 25.337.6.986, 12.850, # P< 0.001 ) ; PEDF 4
RNPS1 CSFIR ,OGA . IBA57 Hl MGST2 mRNA #f X} 3
U BT GFP 4, E R YW A G ITFE X (1=
13.849 23.268 .8.254 16.021 11.105, ¥ P<0.001)

& 21, Pedf ™ 41 1 Pedf”™ i JR 975 41 90 199 5
TCF25 ,KCTD9 , ARF5 ,CSF1R . RNPS1 IBA57 mRNA #H
X Fek A L EL, 2 R A Gt B L (F=64.057,
27.561.37.179 .65. 757 .44. 024 34.248 ,¥P<0.001) ;
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Figure 2 Functional enrichment and interaction network of DEGs A :GO analysis results of differential proteins B:KEGG pathway analysis results
of differential proteins C:PPI network diagram of PEDF overexpressed differential proteins D :Map of key genes in PPI RNPS1:RNA binding protein

with serine rich domain 1;SFPQ . splicing factor proline and glutamine rich; CNBP ; CCHC-type zinc finger nucleic acid binding protein; PFDNI ; Prefoldin

subunit 1;DHXS57 : DExH-Box helicase 57 ; EXOSCS ; exosome component 5

5% B L0 A I, Pedf™”™ 4 TCF25 KCTD9 ,ARF5 mRNA
AH XT3k 5 AL, CSFIR \RNPST mRNA X 3¢ ik & T
22 YA G 8 L (3 P<0.05) ; Pedf™ H IR %
4 TCF25,KCTD9 . ARF5S mRNA #f X 3 ik & B& 1%,
CSFIR .RNPS1 IBA57 mRNA Xt k&I, £ 5
WH ST %8 L (¥ P<0.05), 5 Pedf”” 4l Hl L,
Pedf” ¥ JR 5 40 TCF25 mRNA H] X % ik & [% 1%,
CSF1R .RNPS1 FiI IBA57 mRNA AN R xBHA S, 25
WA G EE L (HP<0.05) (£ 4) .

2.4 Setl ¥fii4E 5 GSESS04 %4 4 3t [W] DEGs Y fif
VAR S

7E GSES504 % #a 4 v, 4 % 5 1 3 697 4~ DEGs,
Horr 2044 4> 19,1653 AT Al Venn [ X}
2 AR 4 R g DEGs 3 47 20 #r, SE AR I #) 20 A4
DEGs, Ji+ 10 4~ 3,10 A~ F 8, ffi il DAVID T H
Xt 20 4~ DEGs 475341, GO s #4528 & B DEGs f924:
Wy o R B 4R T TN R GK Y IE 18] 9 5 L ERKL 1
ERK2Z 1K A 1E 1) 98 75 6 15k A2 6 1) i 452 LR & K
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%3 2/ EMK T ARF5 TCF25 KCTD9 RNPS1.CSFIR .OGA .IBA57 WA TR IE 1) IR Y 2 5 20 B X A 2 b
A MGST2 mRNA 0%} % 35 8 b 8 (vs) SRV S 5 40 0 2 4 3 2 e
Table 3 Comparison of relative expression of ARF5, TCF25 KCTD9,RNPS1, s .
Z T A B TR R R SRR B P R
CSF1R,0GA ,IBA57 and MGST2 mRNA between two groups (x=s) N N
4 . b B Ry
4 5] BEA ARFS TCF25 KCTD9 RNPS1 Hia AN A oy T OIHE AR
-+ ) A —~z
GFP 2 4 1.000£0. 337 1. 000£0. 042 1. 000£0. 193 1.000£0. 114 TEASS BEZRIE Ko
PEDF 4 4 9.1040. 544 1.779£0.219 2.842+0.212 0. 1810. 033 TREMEE SN L (E 3) .
{H 25.337 6. 986 12. 850 13. 849 2.5 PPI W2 Hy g % o b
PH <0.001 <0.001 <0.001 <0.001 e
— - - — i 1
205 FEA B CSFIR 0GA IBAS57 MGST2
£r Q:I: —
GFP 41 4 1. 0000. 051 1.000£0. 141 1.0000. 056 1.0000. 118 Cytoscape B 1 %5 2R .75 th
PEDF 41 4 0. 175+0. 049 0.385+0. 048 0.531+0.018 0.1250. 105 PPI [ 2% 45 20 /N5 550 F0 21 4>
fH 23.268 8.254 16. 021 11. 105 P13 35 MCODE 4 14 43 #7 J& 3t
P <0.001 <0.001 <0.001 <0.001

13 4 DARALEER 5 Setl i
TE: (P FEAS ¢ K2 82)  ARFS:ADP AR SE(L IR T 55 TCF25: 5% SR T 25; KCTDY : #  7- PU 3R & o - .
HI 03003 15 6P 95 RNPSTL 3 77 4 GMRAEHUI 1 0 RNA 26 4088 11 CSFIRG e e 7 1 SR PR 22 A8 BE I 44 i 1 19 DEGs
ZAR; OGA 4% 2 £ Tk 2056 1 46 B W 1 I 5 TBAST - 45k i 72 41 2%¢ T 1 TBAST ; MGST2 : S i 43 e H Ak S P Yy o BB Ok (i ik
KR 24FP 5690 1 PEDE . (% | J 7 A F BULIR, B 6 51 T 46 R R fi e
Note ; ( Independent samples t-test)  ARF5: ADP ribosylation factor 5; TCF25 . transcription factor 25; ;':lj CSFIR %IZ[( IE] 4, %% 5) °
KCTD9 ; potassium channel tetramerization domain containing 9; RNPS1: RNA binding protein with serine

2. ] 4% THP1 4
rich domain 1; CSF1R ; colony stimulating factor 1 receptor; OGA ;: O-GlcNAcase; IBA57 ; iron-sulfur cluster 6 A H - ,ﬁ: T Al H@ A

assembly factor IBA57; MGST2: microsomal glutathione S-transferase 2; GFP: green fluorescent protein; ?ﬂmjﬂ% ':F’ CSF1R %%j\jjﬂ(slz‘ ttiﬁ
PEDF ; pigment epithelium-derived factor

R4 HAMMETH TCF25 KCTD9 ARF5 CSF1R RNPS1 #1 IBAS7 mRNA X RiZ 2 L& (x£s)
Table 4 Comparison of relative expression of TCF25, KCTD9,ARF5,CSF1R,RNPS1 and IBA57 mRNA in

retina among three groups (xzs)

4153 FEA TCF25 KCTD9 ARF5 CSFIR RNPS1 IBA57

it W8 21 4 1.000+0. 128 1.000£0. 114 1.000+0. 159 1.000£0. 247 1. 0000. 066 1.000+0. 056
Pedf” 4 0.651£0. 712" 0.558+0. 111" 0.5370. 399" 2.290+0. 238" 1.924£0. 206" 1.325+0. 445
Pedf™ ™ i bR 9 4 4 0.219+0. 841" 0.429+0. 117" 0.439+0. 456* 3.221+0. 330" 3.752£0. 699" 2.690+0. 284"
F A 64.057 27.561 37.179 65.757 44,024 34.248
P1g <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

5 X HRALM L, P<0. 05545 Pedf™ AL L, " P<0. 05 (B[R 207 24047, LSD-¢ #086)  TCF25 . 5% 52 [ T 25 KCTDO - 4 8 7 U B {A#fl 45 5 38 9 5
FE 95 ARFS : ADP Al HEAL I T 53 CSFIR : B W HE AR R T 1 5244 RNPST: 5 3 22 R BREG R 1 9 RNA 2543 3 1 5 IBAST - R R 4L % R 1
IBAS7; Pedf: 4, 2% F A £ I

Note : Compared with control group,*P<0. 05; compared with Pedf”™ group,”P<0.05 ( One-way ANOVA, LSD-t test) TCF25; transcription factor 25;
KCTDO : potassium channel tetramerization domain containing 9; ARF5; ADP ribosylation factor 5; CSF1R : colony stimulating factor 1 receptor; RNPSI; RNA

binding protein with serine rich domain 1;IBA57 ;iron-sulfur cluster assembly factor IBA57 ; Pedf: pigment epithelium-derived factor
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Figure 3 Screening and enrichment analysis of intersection DEGs between Setl and GSE5504 datasets A :Volcano map of differential proteins in
GSE5504 dataset Red dots represented up-regulated proteins and blue dots represented down-regulated proteins FC:fold change B:Venn plot of gene
number of DEGs between Setl and GSE5504 datasets Red represented GSE5504 dataset and blue represented Setl dataset C:; GO analysis results of

intersection genes
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Setl $d 42 P 22 57 1. 3% DEGs, ¥ (53K GSE4404 {42 v 22 5 3% DEGs  CD74:HLATI iiﬂf/u_ GYEPUR v B CYTHA Mt 5 R 4 HA
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Figure 4 Construction of PPI network and screening of hub genes A :PPI network of DEGs after intersection of the two datasets B:hub genes
C:Venn diagram of significantly different DEGs between the two datasets Red represented the significantly different DEGs in Setl dataset, and blue
represented the significantly different DEGs in GSE4404 dataset
cytohesin 4 ; CSF1R ; macrophage colony-stimulating factor 1 receptor; FGD3 :FYVE, RhoGEF and PH domain containing 3;MED1 ; mediator complex subunit
1;SIRPA ;signal regulatory protein alpha; ZBTB7A ; zinc finger and BTB domain containing 7A ; EXOC7; exocyst complex component 7; SI00A10: S100
calcium binding protein A10; CNBP ; CCHC-type zinc finger nucleic acid binding protein; FAM98B : family with sequence similarity 98 member B;LRP1;Ldl

CD74: HLA class I histocompatibility antigen gamma chain; CYTH4: recombinant

receptor related protein 1;KDM4A :lysine demethylase 4A

*5 i@t CytoHubba AR HEITHE hub EFRBFHER
Table 5 Calculation of hub gene scores using different
algorithms in CytoHubba

e DMNC 1343 MNC 7545 MCC 7843
CD74 0. 308 98 3 6
CYTH4 0. 308 98 3 5
CSFIR 0.307 79 2 3
FGD3 0.307 79 2 2

{1 :CD74: HLA Il BUASUE & PEHT I v B 5 CYTHA iR 45 2 1 4
Y145 9 ; CSFIR AEJ5 0 #% H F 1 32 {K; FGD3: FYVE RhoGEF fI PH 4%
IHEA 3

Note: CD74: HLA class Il histocompatibility antigen gamma chain;
CYTH4 ; recombinant Cytohesin 4; CSFIR: macrophage colony-stimulating
factor 1 receptor; FGD3:FYVE ,RhoGEF and PH domain-containing protein 3

Western blot 455 B~ , By B4l CSFIR 5505 JK B 5%
H g B U] B 4 5%, & B + PEDF 2 CSFIR %4l JK J&
BB +GFP 41 508 55 , Pedf™ ™ F5 IR IR 4158 Pedf™~
41 CSFIR £ F 5% K EERG 38 (181 5) o TEA M ge
1o W 4R B+ GFP 4] 41 i CSFIR A X 36 3K 50
1.961+0. 085 1 1. 000 0. 069, 43 31| &5 F H #Z 4 1
1. 000+0. 072 F1 & B + PEDF 4 () 0. 469+0. 079, 2 5
WA G2k X (1= 14.940 . 8.765,) P<0.01), 7F
Y LH, Pedf™ i R 5 4 Fp AL M I CSFIR 26 1k
Sy 1.633+0. 192, 55 F Pedf” #0149 1. 000+0. 050, 2% 5
HSilaFE Y (1=5.537,P<0.01) .

HATRE 1 2 3 4
250 000 :
150 000 . - -  end P”I CSFIR
15000 | um—" — | —— | —— i

5 #K4EH THPL AMFIAFEH CSFIR EHFIEBEKE
AL Pedf™ " WEBRA AL CSFIR 8 P1HL VK ACH MK JE 2 T 3 4L
Fil Pedf™~ 410 G443 , @5 W+ GFP 41 CSFIR 28 11 ol vk 47 A HE £ 89
Wi+PEDF ZH W] W s 55 1. H 82 BE 22 S W4l 3. mi M+ GFP 41,
4. B3 +PEDF 4135 Pedf” 4136 Pedf” WHIRJ4L  CSFIR .4 3% )
W T 1 324k

Figure 5  Electrophoretogram of CSF1R protein expressions in
THP1 cells and retinas from different treatment groups The gray
scale of CSF1R protein in high glucose and Pedf”’~ diabetes groups was
significantly higher than that in mannitol and Pedf”” groups, and the
gray scale of CSFIR protein in high glucose+GFP group was significantly
lower than that in high glucose+PEDF group 1:mannitol group;2:high
glucose group;3:high glucose+GFP group;4:high glucose+PEDF group;
5:Pedf”’” group;6:Pedf”’” diabetes group CSF1R:macrophage colony-

stimulating factor 1 receptor
3 iFig
0 JEEE 55 30 AT RE L LA S R 2

TR B )R B 18 M 5 0E 2 P 199 I 98 5 2 18 i
J& (3T SE A i 0 S B R 2, b A A K CF T
F 3 DR W IALE S R A L
J5T 2 2 — o A% A Wk 20 L, T A Sy AL R I 2 2R A
BN o JRAE PR T /N S 40 ( H A R 22 R G
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R IE B W A ) S A G, TERRIEARETE,
ZIN IS T 40 3 3 5 R s o A R A B A0 R
Y12 3R B 9 BT 9 R A 1 P-4 . BRI, d T R I b
o | 2 1 K ) 20 20 0 S8 0 S A6 e TR /0N S SR A4 L ek
A L TR i S e a1 D S R S R e R
L 7E DROEE PR, A0 IR B v 20 I S
DO JEE 14 /70N i I 240 L 359 % A T S T R R R E K B i
Ag L PEDF SE IR 3 3 Bt I € B0 W 5 E A 5 % 1Y
PERHIAL LT BRI R R TR
VAL B 2% I 4 i b PEDF A 323k, S 80 2
X L A A 0 A A R o A G A DR R
5 7% ( proliferative diabetic retinopathy, PDR) g % ) #i
o0 fIE5 A1 B 3 A of PEDF 323K 7K F- R B, 58] PEDF 3%
R K5 N 3 58 MR A PRI BE A O, T REAFE R
IR PN VR B AR & #E 4 T, %) PDR R AR B fR 4 1
FUT L H T, DL d VEGE Sy 35 i1 BE 18 77 15 i 47y
X 43 SR R AN B L R R OR R S R
K R DAL % SR 2 W) B A5 14 36 97 $ it 48Ok 8 2 1y
WrEE B . BEEEC A BESE R T PEDF 7E #t
RITWBEAEE R AR PSS B 7E W THPL i % ik
PEDF J& 9 2 1148 16 5 B0 5 40 M o RE i 22, o 8 R
PEDF #i % AL £ 4t v] 8 9 25 11 HE A5

AW 5T R R B R 4L F R 4 THP L 41 jfd i
Feik PEDF Jis 85 vh 28 (1 23815 B0 R A7 460, ) A 2R
W5 BB 2 0 U R 25 R HE AT 4 M OR 4R 105 A4
DEGs, Horp 52 A~ BHBE ,53 48 T LR . Thhe
SIHTEE R W], DEGs £ 5 5 RNA RAM 1 )53l
FESEMOR T R R S I R R Y I i 1 45 R 4
8 PN B 1R 3 A B I T A HE e I A4 A
Prm ik B k¥ T EEEH, TP R
PEDF ) Bt R 1E FH, ¥ A F 58 b Setl £ 5 £ 5
GSE5504 [f) DEGs BUsZ 4 , 15 %] 20 7 iy DEGs, Hf
53 B 10 A~ EJEFT 10 A~ 3 DEGs 4 8. B R84 #r
5 FK W, DEGs F 2 AL b F IE [n] 94 15 ERK1 1 ERK2
PRI T AR R RS R W IER AT S
910 e X 2 A R 98 ) S 17 DA B R I T e A G
H ERK 4bF MAPK {5558 f& Hp 16 3 0 B &
W JE Y ERK DI 6 5 5% 7% 25 41 M A%, M 805 22 Fh
5 0 i g A Ak RS AN A AR R DS YR A . ST
W], ERK1/2 78 5% 40 i A0 B v 40 e b A A2 R 15
S  ERK1/2 (M il g > 7 LPS % S (9 JE AR A B
20 M A PR T 1 72 A 0 B £ S ) 25
FIkXFF DR [ & m AL 2 A AR

BT TG RAE A S DR B A bR B, A

WFSE A Bl 22 Fi W 28 1 F 53 F B 20 A4S 22 R ST T
PPI 43 #f LA #R 5 ¢ 8 85 (1, 4 &f MCODE 4 &
CytoHubba 5575 S 51 H 52 0 58 1Y) 4 A4 75 P HE
L5 Setl HaHEh 2 R KM 10 M EEE LS,
WL P R RS 5] CSFIR JLDH, e HE H i 3
FEIRAR AT BB RAE ;=4 1 EE LA . CSFIR J& CSF1
FIE 40 A & 34 (interleukin 34, 1L-34) {1 40 }g 3¢ 1 5%
A, TL-34 1 CSF1 J2 /N B¢ 50 40 B 1E 6 & & R4E 45 1 40
AR T . CSF1 A IL-34 WJ5d i CSFIR % 115
5 DAV o B I 200 1 A0 A R Ak TR R RE
R R F o CSFIR 8 AL M B J2 L HIR AR i e
T T JOE 7 1 22 ol 4 40k 3 A i I 40 M L PR
240 60 I W 4 L /N TG B 4 L 5 22 0 A I A rh Rk
DAY H e 2 e A A DR R R X B
CSF1 5 CSFIR fy /K- 314 W] W 82 w5, OF H B & B IR
T TR A AE K, 2 Bl 1 i R kA R A o
YR, /N IS 0T 40 i 0% B M-CSF/CSFIR {5 5 4v
S, S BN PE /N S A AT A, BRI 4k A i TR T
TNF-o \IL-18 \IL-6 fl—4 L &Y. 76 DR B35 F, &
I 5 00N B 5T 40 i 0 , 2 T 42 E CSFIR Rk 1
P, Ft, EEAY CSFIR Al B8 76 /N K B 41 i 5 5
DR {1 2 it R P 3 4 A T4 4 CSFIR A] DL 5
1l 18 P 48 i X i — R 199 5 B B B B 3R, PEDF W] fig
il N CSFIR 1Y 2 35 >k 8 35 THP1 41 g i) T g .
AMF 5T i Western blot B iiE 7 CSFIR 78 4i g F1 4 ]
R Y R O, 45 R R MBS IR BT CSFIR (K ik
BT I BAE PEDF 33 3235 T WG 3% FEAK

g5 b ARBEE S5 R CSFIR TIRESN THP1 41 i
1 TR MR FEA 0 PEDF ] 98 5 2o 72 v 1 G Ak
PRI 7 0 o ASWF 55 W3R T THP1 40 i i 35 3k
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