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Patient-derived renal pelvic carcinoma organoids:
establishment and sensitivity to chemotherapeutic drugs

LIU Xiaoging"?, LI Xuechao®, MA Jie’, ZHANG Jiquan', ZHU Yunping'?*’
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(Beijing), Beijing Institute of Lifeomics, Academy of Military Medical Sciences, Beijing 102206, China

3 The Fifth Medical Center of the General Hospital of the People’s Liberation Army, Beijing 100700, China

Abstract: Renal pelvic carcinoma is a common upper urothelial cancer. The lack of an ideal in
vitro model seriously hinders the research progress in the treatment for this disease. This study
established a pipeline for the culture of renal pelvic carcinoma organoids based on the tumor
tissue samples derived from the patients and tested the organoids to chemotherapeutic drugs. The
results of immunohistochemistry and fluorescence experiments confirmed that the renal pelvic
carcinoma organoids obtained from culture presented obvious nuclear heteromorphism, which
was consistent with the tissue samples from renal pelvic carcinoma patients. The tumor marker
molecule CD44 and the cell proliferation marker molecule Ki67 were positive in the organoids,
indicating that the organoids were enriched with tumor stem cells and had strong proliferative
ability. The renal pelvic carcinoma organoids were highly sensitive to pirarubicin, which had
obvious killing effects. In brief, this study successfully established an in vitro model of renal
pelvic cancer organoids and tested the sensitivity of the model to chemotherapeutic drugs. The
results provide a new laboratory model for the individualized diagnosis and treatment of epithelial
carcinomas represented by renal pelvic carcinoma.

Keywords: renal pelvic carcinoma; organoids; tumor stem cells; drug test
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Bl 1 AEEFBRAZEFGTERELXZERTHREZEE A 5k A; B: J7ikB; C: ik C 1r

R: 200 pm
Figure 1 Bright field images of the status renal pelvic carcinoma organoids with different culture methods.
A: Method A; B Method B; C: Method C. Scale bar: 200 pm.

1d 10d 30d 60d
2 BERRAEAFHETARMEERERSHBIHEGRR: 100 pm)
Figure 2 Bright field images of the renal pelvic carcinoma organoids grown from day 1 to day 60 with

culture method A (scale bar: 100 pm).

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



WRE F | BERBELELREREMNMEREENTAREEPHINA 2217

22 BREMEBEEFRELSTE
221 BREXRFEHEARFEFHT
N TR R AR E R G IR T MR
AR BRAERHE K R A OO R
A g ZH AT IR K A3 A s e, [
- JE 5 AR K 4T (ematoxylin-eosin staining, HE)
Je gume . i 3 s, B RS AYE HE o6
R 235 R 5 R 5 e 8 A 4 EARARL s 7 5 0 i
BEOR, JeEBT, A% Z B A7 5 B
HAT B MR B e 4 LT S AE 7 4 4L 3
RN T W B [ PR
222 BREESETAUEENRRIALEE
HE— 25 2R FH g 4l AL X B e A SR g
B T, DLPPAL R bR S B R KK
B AL EE T o, IR T 40 i bR i 21 CDA44
VAR PR i b B IR bn 5 51 FOXAL, GATA3,

MCCA1 1 UPHI 7£ & F i 2 A B FIAH S 1 2
PR FAE, FRUTE e S AR R LA e 21
SUrh B E 4R CD44+I B dofs T4, IF H BoR
HH DR b Rz e o1 B RRAE (] 4) . IBA,
AT IAE T W PR b Bz e br 25 50 F CKS 78
B R A R, YO A
G5 IR, CKS s FHE S mim e as w &
TR e 20 2 v 2 3k e 8 AR 40 o 5 AR ARL (T S) o
B v e (o g5 R BoR (F 6), B FEdEAs
B AN AR A Ki6T Rk, HiR AR 2%
BE SRR E 30%, RERIE AR
3T RE T o
23 BHEXASBEHYREMNRER
FARUIBE— B 2IGIT Mg ek ik, H
FE—SERFF A F AR S sl i Ik e ™ 3 1 f8
R 2T SR AT R

B3 BRhELEFESKEMEAEL HE 2EEGFER: 250 pm)

Figure 3 HE staining of the renal pelvis carcinoma organoids and the tumor tissue samples from renal

pelvic carcinoma patients (scale bar: 250 pum).
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CD44 FOXAI GATA3 MCCAI1

4 BREXRESKEMBAHRAALEEEGFRRR: 250 pm)
Figure 4 Immunohistochemistry staining of the renal pelvis carcinoma organoids and the tumor tissue
samples from renal pelvic carcinoma patients (scale bar: 250 um).

CK5 DAPI Merge

Organoids

Tumor

B5 BRELRESREMBALAGRERALEEGFRR: 250 pm)
Figure 5 Immunofluorescence staining of the renal pelvis carcinoma organoids and the tumor tissue
samples from renal pelvic carcinoma patients (scale bar: 100 pm).

CK8 DAPI Merge

6 BREXFEVHRRERAREBEMGRR: 100 pm)
Figure 6 Immunofluorescence staining of the renal pelvis carcinoma organoids (scale bar: 100 um).
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Figure 7 1Csq curve of the chemotherapeutic drug
pirarubicin on renal pelvis carcinoma organoids.
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Figure 8 Status of the renal pelvic carcinoma organoids treated by pirarubicin with a concentration of 1.939 umol/L

(scale bar: 100 um).
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