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The Role of the ECM (Extracellular Matrix) and Organoids

in Skin Tissue Repair
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Abstract ECM (extracellular matrix) plays a regulatory role in cell function. Based on the interaction be-

tween cell and matrix, it is important to study its components and their effects on the initiation and progression of
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skin tissue repair. The research of ECM has promoted the development of organoid culture technology. In the mi-

croenvironment of skin organoids, the composition and structure of ECM play a key role in the growth and differ-

entiation of skin organoids. By further studying the role of ECM in organoid regeneration and differentiation, it can

provide new strategies and technical means for tissue engineering and regenerative medicine. Combined with this

laboratory’s previous findings, this article will briefly review: (1) the composition/function, tissue repair mechanism

of ECM, (2) its regulatory effects on the growth and differentiation of skin organoids; and (3) current research on

how ECM and organoids collectively promote skin tissue repair.
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(heparin sulfate proteoglycan, HSPG) & /7-7E T 4l i 4h
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EWMEARS 5L LM IG5, XY BLE%
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Granulosum-spinosum
Basal layer

Basement membrane

Superficial dermis

Deep dermis

\F Basement membrane part
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A3 B L AL B I LT AL, TSR 10 R 4H.
ZUARIEF W IIRE A2, & A B .

ECME BED D&tk g e/, W
IR AT AR A2 K K7 (platelet-derived growth fac-
tor, PDGF). #{t £ K K -B(transforming growth
factor-p, TGF-P). L% A f 4K K -f (vascular endo-
thelial growth factor, VEGF)%% H I /NRORE JC T 5
PO R E BAE S IR, RS e A N I
A ORI S A B8 s BRI A, £ 4 B 1 R 38
PG SR E R . oAt 1 4 B A R LA
NFIIERS o AR ER] 5 4n b JRg R SE A T (tumor ne-
crosis factor, TNF). H4l/fi /1 % -6(interleukin-6, IL-
6)~ IL-1F1B- Bl 41 4 41 g A= K Kl (B-fibroblast growth
factor, B-FGF) 2 dt M A il . 7E Ll 4 e PR 119
RGN, ET A nl A4 ECM& a3, AniE e 3R
Bl B R, X 2 S A G G . B
J& , Ui R ECM e BB SRR, iR IR 2
I BWRIR . F4EiEfE . K JJEHEC(Tensin C,
TNC). Rz MZREE AL . BARKER
IR T R ECMAED) B G v i 4y 140
FAIRTE T g, H T ECMX 2 B 40 i fr) B 4k 7y

Epidermal part

The dermal part that is
not basement membrane

Bl ETREBRER, SMARESC). BAEGS). £KEMBL). EEEKEBM), EFXZEESD). ERRZEDD)FE AFKE
Mt TEEEHRAF TN RERGRIESE XH[211185%0)

Fig.1 Schematic of the quantitative proteomics of six layers of human skin samples based on the skin structure, including stra-

tum corneum (SC), granulosum-spinosum (GS), basal layer (BL), basement membrane (BM), superficial dermis (SD), and deep
dermis (DD) (modified from reference [21])
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By I BEAR B AT O, R % BRI B N A4
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JEEJE (R 2 B ECMB 7y 1 07 & A AE D AR, 5001
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YEALRE e, I F0 ] AT 44 M P Enl B30, Ref
fER R B3R, B, 40 ANk o AL 5 FE Tk
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ST, AT LAY R R R I/ R I A G 1R # 48 i
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5 ME A 2T AR A AU 7 ) 4 B

BT 978 I 5 A5 BEUR 25 T ) ECMUARFAE 2 SE B AL
ZHABE MR, N TRAECMS AR B EH
HIIR R, AR 7 Bl R e AR & 1 37 el 2
(Corona Virus Disease 2019, COVID-19)/8& 4L H ¢ 45
Y BRHIE, B IRTE COVID-19 8835 [T A 30 T
TR A RAEBA S, TSI R H R
AR, RATTTT R T — Mot (R B 4 75 V2 ok R A5 5

Hemostasis
& inflammation

Granulation tissue
formation

Wound contraction ~ Collagen deposition &
tissue remodeling

(0 B RAEHE R AL SR, IR T ECM&SHE . £
Bt b, ARG 1 RSP ECME H 5%
B A AR BAEF, #8717 ECMIlR 5 B4 il £
R R T A s TR FERIE L . XS A
AUAEFATIXS B RECMAZS AL HIVE I 1 3 HIA R, 1Ml
HOIEA L ARG 7 — R THL TR
BRAMIHE SRR R 5| 2 5 s,

B 1 IR TTAL, AR P AR PR AL X 2
T 9 B R B R 2> BEAT T 0 A, DAHIER B)H
MTHLMEE AR B, FATHBHE G-
FC B (liquid chromatography-tandem mass
spectrometry, LC-MS/MS)Xf FATylated £ [ i3t
T EERAREE, g 71750 15
i) FATylatedfk it 2 5, H ORI 7 13 ME 2
B TR L, FAT105 PCNAR L Z [0 (1
RIAAE i B 4L 2 R BLH R, I FAT10 0]
AEZ 5 DNAG [N, AT 2 5 Btoed A A ) gt e
A S5 % N E B R A R T EAE R E K
b FRAE B R 2 SO R M v i TR A R 4 Y 2% Ak
(idiopathic hypereosinophilic syndrome, IHES) 4 fifd
SBE, B5E T H0A Tl S SR 2 2R 8 15 7E THE'S £8 8 A
BEAMAZ R 2R RIE . BERER, KRB T4
OB S i 4 5 AR A A R A R 2 Al
il 2 1) e 22 IE T VIAR O, IX N THES B2 IR 2338 B2 5
WG ELRR AL T HLE AR PO ARSI RS E B
WA B AT ERERAE S 1 O Rl i AR R 2
(1) i3 A A 2R AL/ B HPV LT (1 7 PR B2 . il
A2 AL/ B HPV i A AN S 1 AEY)
AR, MR E AW A G e At
PR 52 20404 . BbAh, FATTHE HPV I 73 5l 48

Scar formation Hyperplastic scar Keloid

Normal wound healing

Hyperplastic scar
Keloid

E2 HAREIRE

Fig.2 Organizational repair process
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LAMSIDFIANAE T, 2 Dhfe T4 AT A6 10 R Ik 26 2
B (pluripotent stem cell-derived skin organoids, PSOs)
AR, HEETE &0 . i 3DAEYIHTEIH)
JiRE KB BRAR KR EAMAEK, BEWE
w2 PR AR AT, I et A o AR I 23 A
MBFERTE R, BT ECMAZEH] PSOs ik 731k
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Fig.3 ECM regulates the growth and differentiation of organoids

I3 U H A ME ECMOE AL T 89 241 i 1) 2 JEE 5 X
BRUE R, 51k ™ E 7 k4540 (skin lesions)B!. B 5T 3k
7510 50 MF 24 T4H bk 258 ECMAE bR ic 4, vrxt
MF 24 T2 itk EL8 28 510892 s S i B AT 5
WAL AN 000, AT i S8 AR A R B Kim K12
W (1) 13 ECM b 28540 F - F0 A PF 4 COVID- 1941
KA B B07, ot 18 AR e 5 R o R R B e 1)
TBTT A TR SR A T RH A4 B AR SEge =
FFB1 7 #F N T8 € (artificial intelligence, AI)F) &
Fo A 2 G AT 0 S, B kAR R T ECMATAE Jy
22§ 7% (neurosyphilis, NS EMZWikr E4, AAT
SEM RIS RIS R SRR ) SR
THTHI RGN,

ARSI % K N IR T £ e T 48 (human in-
duced pluripotent stem cells, hiPSCs)i7 5 /Lo JJL4H o £
i TPERR I 25 5 AIE IR 55 2(severe acute respirato-
ry syndrome coronavirus 2, SARS-CoV-2)/B& /Ay M
A, HEFT SARS-CoV-2/ 4% 5 0 WLAH M ) 1 224
IXUEW SARS-CoV-2 7 B i sk e 17 4700 AL 41 L Fr)
Jig AN ae AR, PSR G E 0 ULAN iR ) DNATE
2He)y. Iy b AN [R] R GL I Ta) s A ) B B4
Ak, FRATTRE S WL 5 BB COVID-199 15 K it
W, I HAEAOE TN ) S # AT AN R ) R R
AR P,

] 22 B o A 2 LA o ST B BOR 3R AIE 223
ANk Wi (cerebrospinal fluid, CSF)FEAS, #fi & LA
FE(NS) 3T AP hR EWI[SEMATA(semaphorin 7A)+
SERPINA3(serpin family A member 3). ITIH4(inter-

alpha-trypsin inhibitor heavy chain 4)], A F]F NSH]
i B2 i A 24 M RE R T BT JRATTRI FH OG- 3R
W AU# T (laser capture microdissection, LCM) 43 25 A
) B JBR 2, A g 7 B o O T AT R N 28 R Sk
SRR B REARARE, I ECMAET 4 i 4%
HHVERA TR,

FRATE I 5 A5 scRNA-seq F K ERNATI T 44,
R R T 5 iy B €8 208 (acrofacial melanoma, AM)%
MBI SR G BIE B AR KB 5. )
R RN 4T AL 38 THEE D7 THON AM S B R R 1E AT 1 3RAE,
BN IFIRUE T LA B KT (0 S AR s T
CD8" T4HMIfE AMH I SCEEAE . AN, FATIN
AMAYT HE f 0] DU 5 CD8" TR AH < 5 K A
KB RIF K AMBFH A BE3Z i T2k — 0
36 %% 1 A CD 8" T4H A AH 5% Jk PR Uk 1 ¥ e 24
yis6

4 KFERHALLARBE

KasE AL BE AR BIR (K4).
WFFE W], hiPSCAHT A I A 28 248 B BA (2 ik i
HEDIRERE BT 77, M RIECD163 M2 [k 2 ffa U
AT SR 4ede, FEF IR IS, TERE
AR L AIIEAE B R ok A, AT RIS
R ZIRE LT B 2R 28 B AT OB IR 2
FIANTERBE A, Wuk'E /NEE 2 HDR
FEPRI R R B B 5O IR A0 FE 5T (extra-
cellular matrix from the periosteum, pECM)# /. |
PitEA MU EL, JF R TS EREE, X
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Fig.4 Organoids promote tissue repair

i 2K g B EEEEE AL, (EsE Rl , H TR
AP NSO E RSB A O LB AR A
RZHe T fr Ao WA (human pluripotent stem
cell-derived cardiomyocyte, hPSC-CM)F&HH /5 TH 2 A
ERINE T, Wi S BAEgIK 2L e-SINWs T2
IR ISR A5 B 25 Y 5 T hPSC-CMsiR T 4L 0
WERIT 2L, 487 T S AP B AR OISR B 2
[ G YT P EVE R, DASEEAE R DA B, fE IR
PRI, R TR R JBR B4 () B ATh SR & — AN ER
PRl = R RUE, G B AR R RS A, IX PR T4
R IE S, JF S8 7 BRI . BT
FATFH NS TG AL R 2E 40 B AN A B 4 61
AR RRAR T, HERFUZ O R 1 A 5 4t
, QT T R A DT BN R 5 O IR A B A AR
b, B A, I AL A,

Vi3 P A2 VR 2H R Rz R R 4 B AE I 90 R R
FHOCHA « AR IR G AN 25 2 5 T AR A 35,
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ME PR 1 2 RE MR, (R RS 4. I
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B R VR AT I RR BRASERY , JF 8 F B A i e s 2L 2 45
i B G E KA T B IR A G R S g i L 45
FFRRAR At (02, RS gk RN | 76 1R7 ) 4140
B HIVTAEMY B, BRA% 41 i RN 15 06 41 o 75 {12 33 4 72
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5 1 G AN R Bk D e J T BRI 7, NS
B R kAR O B SR T AB R Tk . i A
AT 44 4T i B 45 2 1) hiPSCs 235 37 H P o 2K 2% By
BAME =Yg/ r R i B N IR, % 58 47
BN PR RGUFAT I 24 . BRAEE N LA 40 45
Py, FERN SRS B B IR A2 s 2 SE IR, FH AR
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