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Fig. 1 Source and application of skin organoid cells

E1

1 KRERE

BUA PRSP B RS RE0 22 LIRS 8 57 1 2D
BERRAANL . 3D Bz JIRARMRE AL o 3, JR AR EAR ]
5 S PRSI AFAEBOR 221 . A A B i+
AN . ZRET AL oA R — 4R R IR IEAS
PEATASN RS SR, T LSS B 2D 3D AR

AveS b LY A

PRI JGRAERS A UM RERYE, Hi/h 15
A PN 22 9 M 20 20 B A BRI 9 22 S 1k o),
n, X R I A SRR, B R
B HCRR IR A A BOE AN . ST AR i B A ]
BRI, HBEA EA AL ReE s
R, B RIEAs B A e —2E R R, e
WA — e TG AR ERE (R 1) M AR

RIS, AR SR A0S ECMIEARE. Ok, BEE SRR E R e 5 [ 1 HEr T, (RSMY
Table 1 Advantages and limitations of various skin cell models
F1 FEKBEMAERAERERYE
2D S A A A 3D & kAT i A5 AL 3D RFEASE

o35 7k SRR SR U AR,
WA 5 P KA )

N
B2

RIRYE HEIRRRR I AETIFEAI5 M AR
S O SRR, E A R
frgett 00

AN LR TR U A s P B 1 £
ol =g U7, RoEtew
iUk U

BRI, BB HREROR
K R AR B AR E
FAAEMR R 2 )

AN AL U W ERGH
S RANGHRERS ;A5 5 1%
By POEURN A E N L O R
b A A ST Y= DR i)
2 [20]

S e R 78R o e
KA — U modh — Stk
# 3 ORI R R 2 R A
E%E [14]




2022; 49 (100

8, % ERERENHNE. DERENAHRIERE

+1963-

IR B IRIEA BT IR TAE RS M AR R
BERINGE , 3o BB B 2EA T B B R s iR
7, LAS 12 THAASMIFSE B R 255 1 380 A 3L
FHRGEE i

2 HERREHMEYMEFZENE

KAV TREA S s 5286, A7 /e
Y . AMARZE R SRR A2
SRR Z R P WIS, FESh il i 3
FEERE A ARSI AT NI, DRy
XF ARG AR 258, n] REAE Tt 2k i 7 vh ple
T 2728 RSN IR B AR R e B A 2
HLA, BN T R BRIE 25 i, 8
HRSNEFRI S I IRANE . HEFIREE, 458
TR AU B A B A PR S MR I 7%, %t
PRI ISR A T g AN TE, IS S

111 <1 A S =B e a7 o i i S
S —3tk . Bk, MRS E SR RERYZE
B AT AR S5 T T S i
SIS, DAL G i 2 1 52 3 iR 45 b 7e N
st P,
2.1 HHRASRIE

FAEE R R ISAS B A A 2Rk i, sk i
RIS 011510 5,111 R a2 N = e 0 B
(e 11 )i RS AP iy N S E A i e R s S A
T4, DA BRI R AT 4 B A £ ST 820 P s
YA (F2) . SEEMMOARRE, FECmE
FNGE R A GE H fel FRIG T 4R BRI, 8 Ry A% S ST K
T (P NRIEREAEY 220 (FER) ) Wik
B, (R NAEY R A A k) . (N
I T 20 MO A 5 AR 3 T ) S5 AR S AR
TR BRAEN] BT

N FRETAEAN L

vix'a HYPE

:*?%\r I 4
vedra’
FUIR T A 0O

00

H Yt [ﬁ% NGV 48

<
<

HELRET AR

f

JB it A A% 2R

S

Jie At i

Fig. 2 The main cell source for the establishment of skin organoids
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M3 T 10045 (49 1%~2%) ', Yang 25 ) 7£
REFR LA & SR OE A i, gt T 5% Sk 1)
R Y )E , R RLAM, AR T
iPSC. i 4 Bl £F 2k 41 it A £ S5 FE B 200 e 5 2 A
MAFE1iPSC, kR kAN AR Bt T LS

Sah 4§ ) [ LA~ iPSC HS AL F . 4EH
2 (RA) MIEEEEEREM4 (BMP4), 45N
AR T KA S AR F R A, HoAr ik
SRS T % /D . Kim % B 2L CMC-hiPSC-011
AR B TE AT S, oI 3L PO B 2T 4k 4
e, Sugiyama-Nakagiri 55 " ¥ mli £ 4 240 it 7= A= 19
N iPSC 4l il 2 5 3% Bz A 0P A e 55 5%, mr LA
HREEMI, EEEFIPSCo, {23k
Jok S HL R SR P L, s Ay B R R A A A D g
W I OB 25 TF R AR A 2L T HL
2.1.3 BB (keratinocyte)

B B e — A>3 B T 6 A X ik 57 1) 22 J2 25
¥, REAEHEC 2 B 1A B A 7K o 2k A
FH, I R A0 A AE T Ao TR 24 K7 ik
ARSI A GZ SN A R 1Y
s B AR, K iPSCs A A
I AN, R I A LB 78 s e Ak 1
FHZ AT AEANMG L, FRASAY R R B ] DUE AR AL
BLALL B ke 7 )2 A 45 ¥ R TR %

A M/NEESC TR R4S A O B4R I LK
Eits/ MAC 20 IR ESC. ANESC. /MR
iPSC HI iPSC Hr 4R 45 T #H N 1 T s A0 L
Vatansever 3¢ ' \/INELESC 140 55 28R, 7E
VI FH T BH T b 2238 1% 1) BMP-4 1) JEJiC R T |
BFR10d)G, 456E 0B E S e oAk m s
£ A . Tbrahim 25 54 i FH 4> iz 24k F R
L-BidR AR . BMP-4 Fl Je A= K H 6 A iPSC 43
R FIE AN . BRI Ah, ZReT4upatnT L
FHF AL M Y AN . Zhong 55 % 38 43 #7 ]
N Z i T a4 fb A R B i S sh /MR 23 R 55
b, UERT 90% LA 1 i 20 M AT LA 434k 5 A TP63 JH T
FATUE AN . Yan 55 B 528G F B/ iPSC ORI
{14 £ I TE B AT B 2o 4 b B Ak 2R SRR T
SRARFERA IR, IR A A O A A T DA
FATIBITSZ WUk [WIRsE, R A R R A A
AR RRR AT, AR R R Gt T
— P RTRT T BB S )



2022; 49 (100

8, % ERERENHNE. DERENAHRIERE

<1965

214 HEA4EAINE (fibrocyte)
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S DTN A 2T A A0 R TR R
P BN A Transwell Ak, ekl gk h iR g
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FGF {5 5i@ M, LA S ERIE 1M R AR 1) i
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BRATE RS, AT LU TR R RIR YT
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gy, TER BRI IR AR E PR E O E Y
Feldman 55 7' /N ERLH 43 25 ) 501 Blimp 1 24 ffl 2
BIEMSN A AR IR B AT 7. IR, il

9 B N D e B A T S8 8 S0 AL B b i A
M, XA BT SRR IR R, I E AT
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TR (sweat glands) 7E{R N HA £ H A= FELI)
AE, WMIBTTR. SRR . dERAGRSEEN, 5
FAb BRIy — R IR T R AL AN, A2 240
iR FAERE A IR, JCH ™ E b5 TRt Al
DIREMIAE 5 -5 2L 2 Ik PR 3R 9 i 19 R R A
Diao 45 7' | FH BRI AL 120K AR/ N BT BB rh
i b B2 A0 o AR SRS PR S T/ BT RS A
B, IFEBMAEZEAR, IS STTREA, e
oA RS I P IF R R L o XIS R
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IR MR BRI ESE AR, TR T T AR S B
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Table 2 Established skin organoids and its function and application
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FE R RS ), AR R, AR [RIFP SR

R, ST RSB, mHeA 2w
AL AN TR R B Y6 9T o BT A7 AE—LE R R
P, A A sb . HUBRGEREEZE | IR
TRIRFI R PEHR T ™ B — S s AU N TRk
b, RERII N T B RICHE 77 A IR 2= LB 2 TR R
U A R RS AR B R . Lee 55 1 K BLES
S B BRI B R BRI, KRR E
B % . Takagi % "7 FFBFA B3 B2 i IR B9
3D NI REAS B RAERIRR BUA N, R E
MRESEAIEN, 53R L BN -
HLUERERE, HASKEME.
TENRARIGTT SNt 4 T AL B 1T A 5 R A
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A (vacuum sealing drainage, VSD), JAJ7 18 #ilh
STE NI GIFMIUPNTIEAE S S R E XK ZISE
LATRYFER, QB ERGLmT, KT K Rk DU AR X
PA . Lei %5 "2 8t VSD 45 A Bz kA A 2% B 1R Y7 Ik
PRI, TN h S S AT IRl ECrE A 4]
AIHEAR AT LAFEAN S M i L 7 S fift g Jo o £ 1Y)
1500 T RAFEE R A9 J2 Jik . VSD 7E1B &2 1 ik gl 21
SR TR T RTITARA VR, B =AY S
T AR BRBAE, S0 KIF R . R kB2
N ASKERT R R B, AR R R AN
REWE LA TR, FTLOK B IR Z RE T4 s 50
I RRZE 2R E 5 VSDEORAHSS &, A ik

HESERORE, Al A G, N iR R A bk
i
3.2 ERRPhIE

2L IR A Y, 2 DU AR AR S 57 M
SYIBRISIL, AR, RIRESRE RS A
PG B O KR (3K 40 M8 JE (basal cell
carcinoma) . % AR 40 A J (squamous cell
carcinoma) . 2B (A 2 AR v /R 4 Bl (Merkel
cell carcinoma) ) YRR, FHRE S B I 41 it
ARG, BRI, R BREES R AAEs EA
A ERETI.

B TR AR A g 2 P N B DL AR P g 22
—, R B BT B R A BE A S A i S R
F B AR B R SR OB R Ab BRI OB
Commandeur 55 ™ G N7 T 9747 Bz Jok 6 bR 98 41 1)
NARGP FE R = HERERY I TIRYT B RSk 4 M s
HYEE . BRSNS R IE R i, — B
PEFAL SRR (melanoma) , FF 23 FE— &
JEAZZRYE R e, H A R . Kim
8 P UAE YRR b O B AR 3 (-)-4- 72 A
VMR, W b R E A LB ST N TR
O RIFERIR S R 0 DIRARR R G i, 2R
TR AN R — T B R A A R R B SR R 2B
MM, HAMEN T WRHIE . Loke 5 ¥ ¥ 2
Jea 3 i PR 1) R 5 X A4 B e A 3 JBEZ Js 4 LR
AR Z R R R T, RO AL
Pyow b IR v R A MR A AR o X Rh 3D Al 4R
RGP T ARSI &, ARA R RIS
arEHATOIT, TR A R A Y
EH, BhES S5z B HALR Z, DU RS 7E
1) K IRIERTE TR T SRS

33 REAEEER

TERPEACHI T, A PE T (Tregs) A
I A B, IR R . SRR G
TR, [RIEFE AT H TR REEBRIRYT, 25
BEIRIA . BT R 90t R 55 0%, L) Treg Ry Al 1Y
BIT AT LASDRERIER], 25 =2,

s I T e R G R O A S A L

Landman 55 [ A4k /IS BRURZ JER 28 S AR A v {32 55
Treg, &P BIE AR IFN-y . IL-17A FIHTA
JRhBD2 ikl /b, R EYFRIKIEF L, i
PRI EIRPRRR O O A A, B L B TR
AL AR PR 1 32 BT AhE 2 —f 21
HALS 32, MBI A e i 7epL il g =
5% Leon % Y & T —Fbl PRI IS T IO LEIR A
A DA G, SRR B Y B IR sk A 1A
TR . AKRA BRI B RIS 28 B A A DG A
R, PRI R R A A2 b 1) B SRR, )
BT FE XA R B 26 rfob PR 47 108 52 40 6 1 7 40
GG, ARG A
34 REEFER

S RAE R —A 0] DL AR AL 8, AT
DI 85U s NS e Tk ) 22 2 25 0 L PR 3 iR 52
XA FHAE DG A S A A AR 52 2 i A A 5
XTPEHA ST B AR F LG AL TRTRE . RERNPE R R
(atopic dermatitis, AD), XFRFFN LI (atopic
eczema), s&—FEPESREME KRG, DARIZUER R
IR SN NARAE 2 Elias 25 ) fdi F 5k [ fidt
MR AT AR I, 383 siIRNA A5 1 28 D8] i o
FeRBESERESGERER, RHMLZER
(filaggrin) &t = W] RERFEN ML R A5 . Sriram
R S Ve e A S WY i I WA (IR i G o
FEIL-4 SF AR 3555 T, 5 aar TR B
PME R AL, Kitisin 5 %) DLz R & 2R B d ST 4K
HMERGLARRY R O X 2 AT L T T 20
JEARMI 259, A B TRk AR IR 9T .
iPSC S5 Y £ B 40 M AE A R h L A B
K TT, AIER—FP s 2V AT R BRI )
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Abstract As a new type of organoid model, skin organoids can reconstruct and modify different types of cells
and appendages with specific functions such as umbilical cord blood stem cells, induced pluripotent stem cells,
keratinocytes and fibroblasts, as well as sebaceous glands, sweat gland and hair follicles under special habitats,
which can not only highly simulate the physiological structure and function of skin tissues, but also better
restoring more realistic skin ecology under different in vitro environments. It can also be used in the fields of skin
wound regeneration, skin tumor, immune and metabolic diseases, treatment of inflammatory diseases and drug
screening. Meanwhile, skin organoids can not only make up for the deficiencies of existing in vifro skin models in
terms of structure and function, but also enable high-throughput screening of drugs or raw materials, reducing the
time and economic costs in the later stages of drug screening. However, due to the limitations of current
technology, the types and functions of organoids cannot be fully realized to realistically simulate the physiological
conditions in the body such as lipid metabolism and blood circulation. Moreover, issues such as consistency and
standardization of mass-produced organoids need to be addressed, such as source cells, structure and function,
which require the establishment of appropriate standards based on practical applications. Based on this, this paper
details the cell sources involved in skin organoids construction and their applications in recent years and several
skin appendages like organs that have been constructed and provides an outlook on the future development and

optimization of skin organoids.
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