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Abstract: Due to the lack of precise microstructure and functions of the two-dimensional culture
model, the in vitro culture models of lung organoids and lung-on-chips, as two main research tools to
mimic lung development, homeostasis, injury, and regeneration, allow further exploration of pulmonary

fibrosis, lung cancer, and other diseases. Lung organoid refers to isolated lung epithelial stem cells
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growing in a three-dimensional environment in vitro to form mini-clusters of cells that self-renew,

self-reorganize, and differentiate into functional cell types. Based on the microfluidic chip technology,

lung-on-chips use porous flexible membrane made of poly to provide tissue-layered structures for cells

and simulate microenvironment and mechanical forces. We reviewed the classification, research and

development history, establishment methods, practical applications, advantages and disadvantages of

two main in vitro culture models derived from lung adult stem cells, hoping to provide a reference for

organ transplantation and regeneration and drug screening.

Keywords: lung; organoid; organ-on-chip; self-renewing; differentiation

fii e L S i B A E, RA K
FRMEA, BR)E 5 T R SR . bl
& A PR AL L A kL AT A
i, JUHUE YN R AR i 42 ) SR L P-4 i
U, PR ST Ok B e A ATTRY A7
FIAE % Bt o S0 il O 4R R 2R IR T
SRR RN RO 5 , DR SCAS g ) AL 8 R
i, R A A R AR AEL T, s X
T B IA IR AR AR o e B A B A
PR AT e B PIR A SN AL B 3R 07, R
Jii AR SR A e S I TR R T RE . A SCIRTE T
UEAESR X g B AE 7 4R . A A
M, B TR R AR, I xR
KK ETT 1M AT T IR,

1 PRERZMFHEIPE R HR

W L 3h ) ) P R G R Bl S g A
B 87 BT ARS8 A R TSRS A Y il
. il (airway) 43 WS4 (trachea) FISZA
& (bronchi), I:[a] ke B AR A KL G5 H, 2R
ML (terminal bronchioles) 50 H 714l
1 (alveoli) AHi%E, Mfivfd b A K B 4004,
RE RS I 1F /P A PR 5% 5 il v =2 1] i SR s 4
EFEOLS S — 20 T R A
AR R WA B, (HL G0 SRR I o 7R A AN AT ke
Yo bW A B SR TECRHCE P, il R 2

http://journals.im.ac.cn/cjben

Jii i 0 TR TN A, B R BT 2 RN )
M B R P,

—HLUE, KSR R EREY R T
B FE B R AL P OCHE T B SR F 1) — 4k 1%
TRl = RAFIYH G, Bl 2e 00 ek B A
RIAHBYIRT K. KEE (organoid) J&45 2
MITEARSN R R TR 45T, A RIEEA AT
HOHTRE 1 LA A S T RE M A AT DT Bl SRR
(lung organoid) W& XFJifi b B2 T 40 i k47 3D
(two-dimensional) #5575, BHUE FIZEHY.
HHH B 3D 855 R B (matrigel), $2
BUH Engelbreth-Holm-Swarm (EHS) /)& A%
YR o IS AR AN BT, R E AN ISR .
IV AR S A A, PSR M A D PR 555 1) 454
YRGS EFE, A R T ARME T
o B AT « R ARG IR ST 4 - 240 i
FAH - AP S B AR BAE T, DR DGR W =
o FAEBRESE . AYUER SO EA T MY
FHHIS

SR, REREERNAL-HLAEEAER .
HAWMAE T AR, #E SRR AR
B, W2 EINH (organ-on-chip) AINAY EE4T
XK P EARY, FE—ERRE oAb T iX—
7 P SN R AR S TR &K ) [ N
AR, B AR A R 142 Fh 7 34 22 i
W E b, T e R A R ek T A



FE F/HpATEBAIMEFRENARERE

PORBIUNARSE 22 () A PR AR, [R]A R SR —
B LR SR e Z LM (polydimethylsiloxane,
PDMS) 7 Az Ji B PE AU HLARONE g, LA 4
LA RGP A RO AR 3D g H 1
Mmifilits A (lung-on-chip) WI7E PDMS i |45
i v O = A NP R S
Jo 24 e S5 A T ) I P T RE RN OA B R AR, A
FHGE T8 (9 40 7 20 e XL ) . -2
LU AR S E IR L, FEEZ AT L
BT 95 J A I 9 R A Sy, A BB B4 I
B TR AR, AR TR RAVETE
TR B R 23 Bl g5 48 L BB, ik ilias A 2R
LIy BE R 37 it e A AR B AL 1A [ A S 5 L i
e S

2 MR LRTHRXEY

it AN [R) b 2 T A A% mD R (1) BRI

Basal cell /@ _'_: Vs

-ojb—‘-,-';:_ . i
*e = Secretory cell e
le -

s INer B
-
";\.
-~
-
48 BASC
0% .

&

‘;-. U
\_ - AEC2 @ ﬁ
T -3

S

1 m#SEETaptEerzE"
Figure 1

MM (basal cells, BCs) 2 2/ T 4l iE %
ANFE AT AN (secretory cells, SECs) FI£FE
M (ciliated cells, CCs)!'; (2) 4310 21 It i
IREE AR R O APUR AR, R RR 8 41
AT B (3) TMIHE4NHE (alveolar type 2
cell, AT2 cell) J&flis b 5 v AUAE T4 f,
REfe oAb s 1 Ui vf b J2 400 (alveolar type 1
cell, AT1 cel)!", B4 EE i B ¥RIET
ERT AR ARSNE SR (E 1),
2.1 E[RYBE (BCs) KilF

FERANM 2 A TRE IR R, 4
b A AR 30%!1, 5 HAh R 4
PREETT . LIV RN A E 240 1t 55 3 [] A4 8 iz - (1]
R E R, [FEF, BCs fEA—XKHA A
KA fLRe 40, fE% . ik
B 2,3-T R S5 47 T 400 100 B RE 8 1 A 43k K
SRR B £E K |, BCs

e Basal cell

®  Secretory cell
s Ciliated cell
B BASC
® 1neP
@ AEC2
AECI

f:_;;" Tracheal organoid
'377. Bronchiolar organoid
.l ‘l‘.

% Alveolar organoid
o 4 (l“.

5 Bronchioalveolar organoid

Schematic of epithelial stem cell-derived organoids. Airway basal cells form tracheal organoids or

bronchiolar organoids when cultured!'?). In distal airways, secretory cells and BASCs generate three distinct

colony types[28’42]
45-46,48]

AEC2s form alveolar organoids! .
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. p63”" LNEPs form bronchiolar organoids, while p63~ LNEPs form alveolar organoids.
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Figure 2 Methods for organoid culture of lung epithelial cells. (A) Sorted cells were suspended in 50%

Matrigel and pipetted into Transwell inserts!'®**

) (B) Cell suspension were mixed at 3:7 ratio with Matrigel,

and seeded in inserts coated with 100% Matrigel"”). (C) Sorted cells were suspended in 2%—5% Matrigel and
plated on multiwells coated with 20%-25% Matrigel*”. (D) Experimental scheme of direct and indirect

co-culture of epithelial and non-epithelial cells™*.
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