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1.1 PDGF-CHI%H

PDGF-C J& PDGFs % J% 4 KW % (PDGF-A/B/
C/D) z—"'¥', PDGF-A F1 PDGF-B )% [ i 45 14
FHXT T B, AR C o B — A B O SF  AE R
#» (growth factor core, GFC) #Z5#i,, PDGF-C
T PDGF-A F1 PDGF-B # % & K 24 20 4 Ji5 ) 2000
R E IR Y, PDGF-CHEFEN T A4 57
K q31-q32 X3, & 6 MMNETF, % 345
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AN G TR M Y 249 36.7 ku B9 1B ', PDGF-C
5 PDGF-D R & A WA 250, BRI N Segs+4 L REA
# CUB (Clr/Cls, Uegf, Bmpl) Z5F3FI C i
GFC4itii " (Kl 1a). AT PDGF-A fIPDGF-B,
PDGF-C 5 PDGF-D I ] LA 75 i AR 16 1 R TE
KEMBHN AR, B E ECM h . HoRT 4,
PR i BEEE X 5 N 345 1Y CUB 4514 1l 75 27
2 2 A 2 Wy I ) IE R (tissue plasminogen
tPA) . IR U R A B R S
(urokinase plasminogen activator, uPA) . 5[ F1
SRR ERAE N oK IR, 2R 1) GFC 254935
i It I UEA TR R PR 2R K PDGF-CC,
[ S PDGE 244 (PDGF receptors, PDGFRs),
RAFHAEE " (E b, ©).

activator,
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W IFH = (pLDDT>90) :#(90>pLDDT>70)
AK(70>pLDDT>50) [ :AE%# ik(pLDDT<50)

SS |I‘ISLFGLLLLT SALAGQRQGT QI{ESNLSSKF QFSSNKEQNG VQDPQHERII TVSTNGSIHS 60

CUB | PRFPHTYPRN TVLVWRLVAV EENVWIQLTF DERFGLEDPE DDICKYDFVE VEEPSDGTI 120

GRWCGSGTVP GKQISKGNQI

RIRFVSDEYF PSEPGFCIHY NIWMPQFTEA VSPSVLPPSA 180

LPLDLLNNAI TAFSTLEDLI RYLEPERWQL DLEDLYRPTW QLLGKAFVFG RKSRVVDLNL 240

LTEEVRLYSC TPRNFSVSIR EELKRTDTIF WPGCLLVKRC GGNCACCLHN CNECQCVPSK 300

VTKKYHEVLQ LRPKTGVRGL HKSLTDVALE HHEECDCVCR GSTGG 345

Fig. 1 Schematic representation of PDGFs’ structure
E1 PDGFs&#IREE
(a) PDGFsFIEIM G —45HI&l; (b) PDGF-CEHZEHTINIE (AlphaFold#ill); (c) AJEPDGF-CZILIEFS, PDGF: i/ MR K KT
(platelet-derived growth factor); SS: fF 5 k/F¥51 (signal sequence); CUB: #MAW R /rClr/Cls, MARE G KN FHEAMEEES L LEEAL
(complement subcomponents C1r/Cls, urchin EGF-like protein and bone morphogenetic protein 1) ; GFC: A F4%.0> (growth factor core) ;
uPA: JRISBERIZTATEIRIER] (urokinase plasminogen activator); tPA: ZHZURIZTATEREE (tissue plasminogen activator)
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B 313 L8 S I R S 1 T ey s A |
HOE, TEIMAE A FHESR . SR 4efb A AR P AR
W R EZAEM . PDGF-AA/AB/BB/CC R4
£ I B0 7] U8 — % /& PDGFRaa., 1fii PDGF-BB #ll
PDGF-DD W 454 Ff-7 AR — 2R /A PDGFRBB. Itk
41, PDGF-AB/BB/CC/DD if fig 45 & I8 S I —
% {k PDGFRaB. iX Fl' PDGFs ) 45 & 1E FH & 53
PDGFRs A2 A A — R4k, JF51 kX AwE
ML ERR 1, NI ik — 2475 S 32 A M N Al A 1l
(1) 1 2 R 5 Ak e R R AL U o W TR K1 PDGFRs
S M EAE M 7, BOWE T U BE IR B8 Cy
(phospholipase cy, PLCy) . Janus 3% fi§ (Janus
kinase, JAK) /5 5% 3 A B3GR F (signal
transducer and activator of transcription, STAT) . #
g Mt WL B 3 i &% (phosphatidylinositol 3-kinase,
PI3K) /%5 1 ¥4 I B (protein kinase B, AKT) .
Ras- 22 34 Ji G AL & 13 (Ras-mitogen-activated
protein kinase, Ras-MAPK) Z5{5 538 1, #7740
M5 . . A SET . S5 MEER. Y
RAEE YRR 7
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DNA JFJH sl skt B2, sE s 1 3 R A 7 s K
S P300 7F N4 O H3 E A 27 o #i 2 R vk Ak
(H3K27) P’ liin)—Fh, ShidF ™ i {f
P300 1k H3K27 Z BB & 30, IZ B EES i
# i PDGF-C mRNA [ 3Rik . SR, N —Fp
#0810) P300 Y ZH 4 1 S e EE AL g A i 77 (Ced6) LA
SE SRR P300 () 51, 4T 3 FE R PDGF-
C mRNA FIE [ i 145K . 478 PDGF-C i)
WL 3545 45 AT BE H H3K27 1Y Z Bk A/ 5, =T
A AR Y T S5 R AT RE DN [R5
PDGF-C 2 [H {54 537K -
2.1.2 RS EE SE R PR

FIHA K W R F 1 (early growth response 1,
EGR-1) . kKb & % ) N oo 4 45 & & H

(carbohydrate response element binding protein,

ChREBP) . FEtEm M 1 54\ R /& PDGF-C Ji 3))
T X AR AT 1 WFE R, EGR-1 8ok
&SV MBS S, T4 58] PDGF-CREFF)E
s X, M PDGF-C W) 5% 5% 33k 2,
Kitsunai % 2" %3, PDGF-C RN s tG v 5,
VR 24 1.5 kb Ab #5347 I X X 55 (1) ChREBP 25 4 il
8, IFE/NR PDGE-CEF L — N & Tk
I T ChREBPZEG 751, X s i LR~ n]
ChREBP 1£ PDGF-C K& PR s i 45 v %) S FH
HEA TTRUESE , WoIRFNEAR LT 4R 1 & A= B AN
TR LRI AR ER AL T3 i L S A
22 ERBRKEEE

N6-H IR AT (m°A) & EAZAE Y mRNA & i
(TSR R o AR Ry — Rl OGBS A2 181
m°A FEAEF SR IE K B AEER . 38 R4 mRNA
MRS VE . BIPERICR SO S H A S A A B
R R B B IR KO BRI o & A
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FTO) J&—Fp LW 3EAbEY . Tan %5 2 Z, TM
FTO 7] Y+ PDGF-C (9 3'JE i X (3'UTR)
mRNA ) mA &G, [RS8 % YT521-B [A) 35
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4, 1HL PDGF-C mRNA 1 m*A &K, {2k
PDGF-C mRNA (1) & fift . ®F 5% & 88, fil RNA
(microRNA, miRNA) ' [#) miR-1264 ! | miR-
2922 miR-29b> | miR-375 2 0] PAJH % PDGF-C
mRNA ik, TR 57K F R ke 35 G EH
AL, mRNA 89 #2540 J& 55 5% 5 A 45 09 B 21
PDGF-Cb {4 PDGF-C f—A 84751k, fiok i+
2a 1 A 3| PDGF-C 1) mRNA J¥5 i ifii 772 4, & —
Tl it = {55 5 JIK AT CUB &5 4 38 (%) 45 7k it P9 26 14
PDGF-Cb 5 PDGF-C 7EM NI e 06 — 244, i
X} PDGF-C W 70 W= A= 5200, [z [a] 75 PDGF-C 1Y
i, ULAERFEANE N RS SR L 2RI
W AR ALY . R R U W OO R A X
PDGF-Cb H# [n] 25 W) 8 BV 7E 1y AT e 77
23 EEREIHERE

INGFZ R AEM Y HE T (small ubiquitin-
like modifier protein, SUMO) fk & —ff # & 1) iR
5B S 60 7 =, SUMO M —2/Ny 75
H BB, i S AR 1 R I R R A
SERTERATRIIRE . e BOU A e
Reigstad 4 ) K3, PDGF-C & HfA7E— N5 IE



+1062- EMUEEEYIEER

Prog. Biochem. Biophys. 2025; 52 (5

Bl 4 B F 41 (RPKTGVRGLHK) 41 i)
JIKEEES , 1% ICHE 5] B SUMO-1 & i, $/R1%
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Fig. 2 Molecular mechanisms regulating PDGF—-C expression (created with Figdraw)

E2 PDGF-CREFEH S Filsl ( A E B FigdrawiaFl )
Asn: KA (asparagine); SUMO: /INZ ZREEAMIE 1 (small ubiquitin-like modifier) ; kp: THHIEXT (kilobase pairs); miRNAs: i
RNA; H3K27: 41 FAH3SE27M &2 (histone H3 lysine 27); C646: 1A HIC646 (compound C646); P300: EIAZEAEFIp300 (E1A
binding protein p300); ChREBP: fik/K{bA W v sofl4 48 H (carbohydrate response element binding protein) ; EGR1: F-AE K & W
1 (early growth response protein 1); ERK: ZHI4M55 15 ¥4 (extracellular signal-regulated kinase) ; YTHDF2: YTH&5#I K 15 & 12
(YTH domain family protein 2); SP1: ##5PEH 1 (specificity protein 1); ORF: JFIEIEHE (open reading frame); 5'UTR/3'UTR: S'iE#H
PFEIX/3AERIRX. (5 untranslated region/3' untranslated region) . SS: {55 JIKJ¥%1 (signal sequence); CUB: #MAI M Clr/Cls, HEAHZE A=
KHRFHEAMSIEELLEEAL (complement subcomponents Clr/Cls, urchin EGF-like protein and bone morphogenetic protein 1) ; GFC:
H R TF#0 (growth factor core)
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S A R REIRAZ, (HEEE 0 &
B, SRR R BN G A 1. AL
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Hefbid ] KA —A [ Rt R, Zad A
TR H S G R, RS AERiC
51k, LR T BEREL Ak . TEIRYTOR
[ S e i T R A R R A D G R i i |
PR A A RIS G, TR M A0 I I 4T 4
PRIGTT E B H A TR gL, BAENGE
Z LRI RET T AEDE R
3.1 PDGF-C5RF&F44k

HFF4E4k. (hepatic fibrosis, HF) 7£18 M FF%
R IR R I RE AL I 2R B B e 35 DG E . FLARAE
JETEZFEUR R 20 ECM 78Ik b B 1T
AR A N § | S -l % S S & =l 7 N1 O}
(hematopoietic stem cells, HSCs) WG, #GHY
HSCs K & & W40 W ECM 143, ik — 2 H] i
HSCs [ S FH A e A I 19 5% 534k, T —A~1E
FBRAGIN o R A A 5 B 1 PN B 4 i AN
RURAAL P 722 0K 1 P B2 40 M 7 SR A B 0 B 1Y
JHRIEZE 2 Fb % 30 10 PR b 2R PR R IS AR, T R
MR E R 5i20E, 5 HSCs % &AM AR,
WM E HE AR B4, g R, 76 HF B,
PDGF-C il PDGF-D 7K *F-7E HSCs #% 73 b4 WL £F
AR A AR e L, 4RI 48 PDGF I A4 ]
YA 7E HE B3I RIS W A6 T B SRR ) 4R
1, —JulE PREEAL FESCEG R 30, P A AL R 1A
B ML TP PDGF-C AL /MR TR 52 R 3
PEIR MM/ 18 PR AL PDGE-C #4005 HSCs 11
FERUE, FEN2 M E o 0E HSCs i i)
HF i & A K B
3.2 PDGF-C5EF41

B YA R 2 RGN KBS FTRIECM &
BRI A, EI S| & B /INERAEAL | /NS ]
i B/ NN E AL ARELL, Bl R RS 2
PP B R LR W D RE Rl 1 i ik,
dr, BFlal L 4E{L (renal interstitial fibrosis, RIF)
SRR B e BR R AR (UAZOARAE , S AR 4Rkt i
R R R Y TS R DDA G BTN e R,
B e PDGFR B FHM: 11 ] 20 B e 6% 5 ) A o3 s Z2 i
WAMAZE 1, IR R B TR ECM R 38
ZHLEIA B PR IR S S sk, B4
o5 BEAF R o AT fiE #F RIF (9 % 42 F & J . PDGF-C
FEE/INER b R 20, B /NG R AR A R Stk
AL A DI Yz ek . AE RN RS AEBELI) RIF /)N
U AL Ji] PDGF-C %) 4635 n] g 35 ) /D RIF /)
BRL %) B JIFE 48 S 2 i B RIF HEFR 1400 Lids ™ 9,

RZE R A i :F PDGF-C/PDGFRo.. Smad3/MAPK
{5 5 38 6 % 4k 4B K B Bl (transforming
growth factor-B1, TGF-B1) 55 1Y B B £F 4k 2 ity
ECM &R | W S4B . Ak, PDGF-CHJ
L) BELIBT AR 25 2 A % TGF-B1 3755 1 B il 2T 4k 41 ity
FISEIR , I15S Smad3/MAPK il I (3005, $2R
PDGF-C W] {4 RIF 43 TR Y7 1 1E 45
3.3 PDGF-C5RhéF4E{k

i £F 44k (pulmonary fibrosis, PF) J&—Fh&
Z= FLPEE A HEA TR ] S B, nT S0 S B
JRIE AL, MR i ) Z5 A AT RE . B —Fh AN AT
WA, 5L R ANRE A . e g AR
P 40 i PR K AR DL N ECM |9 A B U 35 4
K Axin2 AT2 i 2 il ZH 4L b ke SR —Fb |
P 1 s i = % S B R o S E R e
Z 5B E S AL A, AT 440 Y
S AL AR AR IE W 4 45 PF Z B f7 75 I 3 2%
S 4 PF )Y 8] 70 5T T 40 6 2 Ak R B AT 4
YL A1 COL14AT JE LT dEAn i, )5 & b s vk —
Ak R WUBCET 2 20 i F COL 13 A1 35 S il T 4k 41
Mo, feiE PFiE. 7EANfiTh, PDGF-C 32 7E 1
22 20 B RN E R A M SRk, DB R e R
ik W 9T &, PDGF-C mRNA 23k K E-A1E4T
AeAbImLHZrh 2 1R, ] 5 PDGFoZ k45 &,
PDGFo H B AL 5 s N2 RS0+, dEim
JE9E PF R U, BbAh, Turrell 5 7 KB, 7E#
AE/INER A i BT AE 4R A, PDGF-C 1R IA7KF-
FETHER/NR, 58 PDGF-C 5 &L i 2
[ VIR R, i PDGF-C 3355k
RELUT HAR 38 2, AT LA ZE PF 72 2 AL A BE i iy
i
34 PDGF-CE5ALLF44L

LR 4E4L (myocardial fibrosis, MF) X Fx
D WUESAL, AR A UG R, O
WUREFE 2538 B Co VAR A ) R TR AR T, Tk 4 ]
U RAE N o FEMERE AR, AZ 40O LA 2K 5
AW ECM AR S EAy . teAh, il &S 30
KA T3 B0 A ok S AN AR O R TE 454, Al
R AR 2 A AR S, 3 P REINIRC 3 s 1Y
o5k, IFABET IR Sl RO T e R IE R
TR U T A AT R R R B B LK
AN, ECM Wit BTS840 A& MF (1) &
BRRAE ' WFSTIESE, PDGF % 09 i 51 Al RE X
DR AN R R SR B, el FH R B AE



+1064- EMUEEEYIEER

Prog. Biochem. Biophys. 2025; 52 (5

h# AL SE N #63k PDGF-A/B/CID I , & ¥% PDGE-
A FIPDGF-C 2 323K175 &0 L IRk 8 PR 4T 44k,
PDGF-B 1 PDGF-D 7 /> JULIA] J57 555 v af e 1815 A&
TR A £ 4ifk 5, 18 PDGF-CHEFER/INR A,
PDGF-C %1k 3% FJ#, PDGFRs [ B2 ki 5 H.
mRNA KV IEH 345, Bk T OIEIERS MF
i) & A= B $#75 PDGFs/PDGFRs % 4 7 MF & /=
R Z S, I PDGFRs i PN 25 kg 5 P 114 155
ARBEIRAL, AT AABHIKT MF 2
3.5 PDGF-CE5EfthiF4{k

IR LF A, SOPRIBI BTG A, e A R
B FErp i —Fh i DR BRI &, WA T RO R
o FLIRE . IR SR SR A S BE AT A Ak A A
SRV R v 5 AFSE R BR, PDGF-C A LA R i
24 BHEH 1 (neuropilin-1, NRP-1) YRk, 1
bR A A RZB SRR A R Y X
P27 BB PDGF-C/NRP-1 &4, n] 45 Bl T4 il e
LRAEAL R DE RS, 2 T ek D (R T 49 A R 24 1 1
Ao AR 25V PR 60 3R 1Y — RO BR YT
P AL HAd 2830 () g 4T A iGy r e it R . Bk
L YEAL R4S IR P ECM i VIR S &, &
O BRAR R | AR A B () AN ] e AR
Monika 25 ) % ¥, PDGF-C ] i3 R4 E &
il S L AU S LR AL A R L, A
TR LA 4R A M A AR AT 22 5y R RE R TG . Lu
25 10 Gy BEEF 7 5015 S PDGF-C 55 [H 4 5 /)N
ML E e deih, % BLPDGFE-C/NEUm 4 4 ik %
W R T PDGF-CY /N RIS, 7 B
/N K R A LSRG R & B, PDGF-Ciliid I
PEHE 7 ETS 724K 1 (ETS variant 1, ETV1) %
% C-X-C & )y & b I ¥ Z 1k 4 (C-X-C motif
chemokine receptor 4, CXCR4) , [A] B} ¥ 7%
PDGFRs, H:[Fi5% 45 H AL 20 S5E FAF 4k &
£ (E3),

4 PDGF-C/PDGFRN#IF

¥£ PDGF-C TR I¢ Sl R 25 B 2= P AG vh, 4K
P A A5 AR, T FH T PDGF-C/PDGFR f)
o 20 I SR A S A I S R TR R L B
FEREBUA . N AR 3 R,

%5 J@ S PDGFRa., PDGFRp. 18 9E#ME
M FR R FE P Ber-Abl A5 A8 5 1% 22 1 3 e Fr 17
TR0 o AR R e R AR LAl | S PEBEYE (I BB
L7 2 A0 A I R VIR bR B3 7. 5

Gb, FEHF/NECR, (R BF 58 Je vl A ik L s =
HEUKFE, R ONEE . BEEONIEEFIE
MR | HELR LT et e Y, ZE R JE S —Fl
PDGFR/CSF1R/c-KIT # il 7], AHAL T 58 e,
E UG PRS0 Hh B Je 0 H B s %) 24 B9 4 o /b
S BERIVER, Fl7ES X PDGFRB J7 T 2 2
W nRcEE ', 7EEF X PDGFRa 7T, WAL 4T
JE—FPERXT PDGFRo 1 F #L ] A SE BT, AT
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Abstract Fibrosis, the pathological scarring of vital organs, is a severe and often irreversible condition that
leads to progressive organ dysfunction. It is particularly pronounced in organs like the liver, kidneys, lungs, and

heart. Despite its clinical significance, the full understanding of its etiology and complex pathogenesis remains
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incomplete, posing substantial challenges to diagnosing, treating, and preventing the progression of fibrosis.
Among the various molecular players involved, platelet-derived growth factor-C (PDGF-C) has emerged as a
crucial factor in fibrotic diseases, contributing to the pathological transformation of tissues in several key organs.
PDGF-C is a member of the PDGFs family of growth factors and is synthesized and secreted by various cell
types, including fibroblasts, smooth muscle cells, and endothelial cells. It acts through both autocrine and
paracrine mechanisms, exerting its biological effects by binding to and activating the PDGF receptors (PDGFRs),
specifically PDGFRa and PDGFRp. This binding triggers multiple intracellular signaling pathways, such as JAK/
STAT, PI3K/AKT and Ras-MAPK pathways. which are integral to the regulation of cell proliferation, survival,
migration, and fibrosis. Notably, PDGF-C has been shown to promote the proliferation and migration of
fibroblasts, key effector cells in the fibrotic process, thus accelerating the accumulation of extracellular matrix
components and the formation of fibrotic tissue. Numerous studies have documented an upregulation of PDGF-C
expression in various fibrotic diseases, suggesting its significant role in the initiation and progression of fibrosis.
For instance, in liver fibrosis, PDGF-C stimulates hepatic stellate cell activation, contributing to the excessive
deposition of collagen and other extracellular matrix proteins. Similarly, in pulmonary fibrosis, PDGF-C enhances
the migration of fibroblasts into the damaged areas of lungs, thereby worsening the pathological process. Such
findings highlight the pivotal role of PDGF-C in fibrotic diseases and underscore its potential as a therapeutic
target for these conditions. Given its central role in the pathogenesis of fibrosis, PDGF-C has become an attractive
target for therapeutic intervention. Several studies have focused on developing inhibitors that block the PDGF-C/
PDGFR signaling pathway. These inhibitors aim to reduce fibroblast activation, prevent the excessive
accumulation of extracellular matrix components, and halt the progression of fibrosis. Preclinical studies have
demonstrated the efficacy of such inhibitors in animal models of liver, kidney, and lung fibrosis, with promising
results in reducing fibrotic lesions and improving organ function. Furthermore, several clinical inhibitors, such as
Olaratumab and Seralutinib, are ongoing to assess the safety and efficacy of these inhibitors in human patients,
offering hope for novel therapeutic options in the treatment of fibrotic diseases. In conclusion, PDGF-C plays a
critical role in the development and progression of fibrosis in vital organs. Its ability to regulate fibroblast activity
and influence key signaling pathways makes it a promising target for therapeutic strategies aiming at combating
fibrosis. Ongoing research into the regulation of PDGF-C expression and the development of PDGF-C/PDGFR
inhibitors holds the potential to offer new insights and approaches for the diagnosis, treatment, and prevention of
fibrotic diseases. Ultimately, these efforts may lead to the development of more effective and targeted therapies

that can mitigate the impact of fibrosis and improve patient outcomes.
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