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Establishment and identification of human gallbladder organoid culture system
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[ Abstract ]| Objective To construct a culture system of human gallbladder organoids, successfully culture them in vitro
and identify their characteristics. Methods Human gallbladder epithelial cells were isolated and embedded in matrix glue using
a 3-dimensional culture system for 3-dimensional culture. The area, perimeter and morphology were observed during the growth
of gallbladder organoids and the form factor was calculated. The expression of the stemness markers (CD133 and leucine rich
repeat containing G protein coupled receptor 5 [LGRS ]) and the bile duct epithelial cell markers (hepatocyte nuclear factor 1B
[HNF1B], epithelial cell adhesion molecule [EpCAM |, cytokeratin 7, cytokeratin 19, sex determining region Y box 9 [SOX9 ]) of
gallbladder organoids was detected by immunofluorescence staining. After adding small molecules CHIR-99021 and blebbistatin
into the growth medium, 5-bromodeoxyuridinc (BrdU) incorporation assay was used to detect the proliferation characteristics
of organoids. Results During the in vitro culture process of gallbladder organoids, the cell area was gradually increased, and
there was a significant difference between the area on day 7 and day 1 (£<<0.01). The form factor was increased from 0.80
(0.75, 0.84) on day 1 to 0.83 (0.81, 0.85) on day 7 (P<<0.01), indicating that the organoids grew stably in vitro and tended to form a
perfect circle. Immunofluorescence staining showed that the bile duct epithelial cell markers were expressed in organoids. After adding
small molecules CHIR-99021 and blebbistatin into the medium, BrdU detection showed that the proliferation of the organoids was
increased (P<<0.01). Conclusion Human gallbladder organoids with proliferative ability can be successfully cultured in vitro, and it
has the characteristics of bile duct epithelial cells and can be used for the research and modeling of biliary diseases.
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Fig1 Schematic diagram of acquisition of gallbladder organoids
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Fig 2 Spherical structure of gallbladder organoids
(bar = 50 pm)
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Fig3 Growth process of gallbladder organoids (bar =100 pm)

22 JeRXREOBESFESN WE 4 PR, K
GRS AR, IR B ARG R, 57 K
R E IS | RBEERA SR L P<
0.01) . W& 5 R, TERFFd, 47 Kk
MEIERN T [0.83 (0.81, 0.85) ] 5% 1 KX[0.80
(0.75, 0.84) ] WA ZERAGIHFE L (P<0.01) ,
FLUE NSRRI 7 d AR K R R AT
—NSERME

] |
e g Sy

Day 1 Day 3 Day 5 Day 7

Area/(um’, X 10°%)

B4 PBEREEAREEA
Fig4 Area of gallbladder organoids
"P<0.01. n=106, median (lower quartile, upper quartile).

23 e X BREAA TS JREEISE A
VIR ey e 25 L g 6 s, IRREERE
IR T C R R AR YY) CD133 FI LGRS, it
WA g B T HEAFIE

* %k

1.0r . .
5
5 0.6
&
g 0.4
=

0.2

Day 1 Day 3 Day 5 Day 7

5 BERIAFJEMRRKETF
Fig5 Form factor of gallbladder organoids
"P<0.01. n=106, median (lower quartile, upper quartile).
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Fig 6 Gallbladder organoids express stem cell surface markers

LGRS

GFP

CD133

Immunofluorescence staining (bar=50 pm). LGRS5: Leucine rich repeat containing G protein coupled receptor 5; DAPI:

4’ 6-diamidino-2-phenylindole; GFP: Green fluorescence protein.

mCherry DAPI Merged
. -
mCherry DAPI Merged
mCherry DAPI Merged
mCherry
SOX9

- -

E7 REEAFREREIBEHMBEZESHIEE L EABEEED
Fig 7 Gallbladder organoids express bile duct progenitor markers and bile duct epithelial cell markers
Immunofiuorescence staining (bar=50 um). EpCAM: Epithelial cell adhesion molecule; CK: Cytokeratin; SOX9: Sex determining
region Y box 9; HNF1f: Hepatocyte nuclear factor 18; DAPI: 4°,6-diamidino-2-phenylindole; GFP: Green fluorescence protein.
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B8 CHIR-99021 (CHIR) 70 blebbistatin (Ble) % SABTEK 2 E 1A
Fig8 CHIR-99021 (CHIR) and blebbistatin (Ble) induce proliferation of gallbladder organoids

Fluorescence staining (bar=>50 pm). BrdU: 5-bromodeoxyuridinc; DAPI: 4’,6-diamidino-2-phenylindole.
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