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Establishment and related factors analysis of extrahepatic cholangiocarcinoma organoids
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[ Abstract] Objective To establish a cell bank of extrahepatic cholangiocarcinoma (ECC)-derived organoids and
investigate the key factors influencing the organoids generation. Methods  The tumor samples from patients with portal
cholangiocarcinoma (pCCA) and distal cholangiocarcinoma (dCCA) were used to isolate cells, and these cells were cultured using
three-dimensional (3D) technique to establish ECC organoids. Histological characteristics of the organoids were evaluated and
identified through hematoxylin-eosin (HE) and immunohistochemistry stainings. The success rates of organoids generation from
different tumor types were compared. And clinical characteristics of patients between successful and failure culture groups were
compared. Results  The success rates of organoids establishment from pCCA and dCCA were all low, with 42.4% (14/33), 51.9%
(14/27), respectively. The tumor was larger in successful group than that in failure group (P<<0.001); there was no statistical
difference in tumor differentiation status, microvascular invasion, and perineural invasion between the two groups. Conclusions The

successful rate of ECC-derived organoids establishment is low, and larger tumor has higher successful culture rate.

[Key Words] extrahepatic cholangiocarcinoma; organoid; culture success rate; influence factor
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Table 1 The differentiation degrees of primary tumors

with successful cultural organoids

n(%)
Grade pCCA (n=14) dCCA (n=14)
I 1(7.1) 3(21.4)
I 9(64.4) 4(28.6)
I 3(21.4) 7(50.0)
I\Y 1(7.1) 0

pCCA: portal cholangiocarcinoma; dCCA: distal
cholangiocarcinoma.

)

1 ECCEBJZEEMBETRES

Figure 1 Microscopic morphological features of ECC-

derived organoids

ECC: extrahepatic cholangiocarcinoma. Scale bar=100 pm.

pCCA pCCA dCCA dCCA

fa— o f—

EEMTREEEAARERE HE 1%
3 Zﬁﬂa%ﬁ
Figure 2 HE and immunohistochemistry stainings of
pCCA and dCCA tissues and organoids
pCCA: portal cholangiocarcinoma; dCCA: distal

B2 HIIEE

cholangiocarcinoma; HE: hematoxylin-eosin. Scale bar=

100 pm.

23 ECC EBEIILMmpeyss s 258 (K3)
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: s —®
> v 2 o -
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B3 EBEEFEIKECC AMAMBEBHETRN
Figure 3 Typical microscopy images of ECC cells with
failure cultural organoids

A: On day 1 post-digestion, the number of cells is small;
even after 2 weeks of culture, no significant increase in cell
numbers is observed. B: On day 1 post-digestion, number of
cells is moderate; after 2 weeks of culture, the cells remain
predominantly dispersed with minimal spheroid formation.

ECC: extrahepatic cholangiocarcinoma. Scale bar=100 pm.

24 ECC X ZBERAFAMKE I B H NG RIFIE
283 %%(%2)Em: KW BRI B
FI R R (P<<0.001) 5 P4 2H 5 IR ik 4 1=
O, ML, SRS 2E R LG L

3 i 8

FEAE R — DA 2 U i I A A v i R A
Mo, A= 3R R %0 (U0 Matrigel ) KiFEi4b 4141
SER R RE D A0 M R IR 2R B A fig
BA b g S A 4 A B BT A R AIF ST RS
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BAK, MBI, BMERIEEA, HESRE
Fa 35 R

AWFFE R 60 4~ ECC HAREA ST R E
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75.7%~88% ', FLERIE LA B A H AL R A
75%~87.5% """, IR BN RN 75%~
87% 7, Lee 25" JH 23 4~ ICC FEA B 32 e 28
B, 16 MY (69.5% ) . Broutier 2 '/Jf] 6 M
PRV TR T 72, Hob 1 AN AR TR Y
AHAEFEREAR ARG IR Saito 5%} 5 AMHGEE
FEARMATRBEREIR, DA HA
Yuan %%t 41 AN PHEEREREAR AT IR B S
15 ARG (12.2% ) o XSERfFFE R0, AHGE IR
REE MR FR IR 2R R, ICC KRB ERF
YR T ECC, HuiEF AT, HiE RS
IR TR NRZ oS (M=) , |
Kl K, kSIERUF AR, R NIE sk
RRAE o BF P9 AR A A6 IR i % 75 0198 e R R
[, AIREJE ICC il ECC KAV E B M R =74
RIEREZ—,

®2 ECC EXFZEEFRBMESRMEE M IGAFHELLE
Table 2 Comparison of clinical characteristics between

patients with successful and failure cultural ECC

organoids
n(%)
Index Failed  Successful P

n=32) (n=28)

Age 0.558
<50 years 6(18.8) 7(25.0)
=50 years 26(81.2)  21(75.0)

Sex 0.496
Female 13(40.6) 9(32.1)
Male 19(59.4)  19(67.9)

Maximum tumor diameter <<0.001
<2cm 20(62.5) 5(17.9)
=2 cm 12(37.5)  23(82.1)

Nerve invasion 0.267
Yes 11(34.4) 6(21.4)
no 21(65.6)  22(78.6)

Microvascular invasion 0.753
Yes 9(28.1)  9(32.1)
No 23(71.9)  19(67.9)

Tumor differentiation 0.235
[-10 24(75.0)  17(60.7)
HI-1V 8(25.0) 11(39.3)

AR R, THALE ECC 40 Mg b iR
Wi 2 B YR IR D) . ECC A0 Ko A0 19 it
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M ICC it KRR KT 2 em. AWFFE P E S
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FEAFZM TWRESE, T 5250 0 & 0 1R
Bo (3) ECC AR AT EZ, Mg 240 i L 151
fi%, HLPBREIRESMEE A T AN . (4) Jib
A A AEA I &, R G FariE Ak, MELLRAR 2
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