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Method
Search strings and selection strategy

The electronic databases PubMed, Scopus and Web of Science were searched using the following terms: PubMed: (("Urinary
Bladder"[Mesh] OR urotheli* OR transitional) AND ("Organoids“[Mesh] OR "Spheroids, Cellular"[Mesh]) AND ("Cell Line, Tumour"[Mesh]
OR "Cell Line, Transformed”[Mesh] OR "Cell Line"[Mesh] )) ; Scopus: TITLE-ABS-KEY ((bladder OR vesicle OR urotheli* OR transitional)
AND (organoid OR organ OR urospher* OR sphere* OR spheroid* OR 3D OR 3-D OR 3 dimension* OR 3-dimension* OR multilayer* OR
multi-layer* OR "multi layer*") AND (“cell line*" OR "secondary culture™ OR grow*)); Web of Science: (("bladder" OR "vesicle*" OR
"urotheli*" OR ™"transitional™) AND ("organoid" OR "organ" OR "urospher*" OR "sphere*" OR "spheroid*" OR "3D" OR "3-D" OR "3
dimension*" OR "3-dimension*" OR "multilayer*" OR "multi-layer*" OR "multi layer*") AND ("cell line*" OR "secondary culture” OR

"grow*")). The search were limited to articles published from January 2000 to April 2022 and to English.

After removing duplicates, 525 articles were retrieved for inclusion; 52 articles were eliminated after evaluating search results. Following

screening, the authors reviewed 473 and evaluated for inclusion in our review using the following exclusion criteria: focus on 3D brachytherapy,


https://doi.org/10.15419/bmrat.v11i10.925

3D ultrasound, 3D radiotherapy, 3D PET and CT images, immunohistochemical 3D reconstruction, 3D modelling from anatomical images, non-
UC cell lines non-original research/or review, and those non-English and which full-text articles were not available. Our study ultimately contained

195 articles.
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Table 1: Several approaches used to develop 3D UC culture in various UC cell lines. Methylcellulose( MC); hanging drop (HD); collagen (Coll); ultra low attachment dish/plate (ULA);

Matrigel (M); vesical mimic (VM); hanging drop + agarose (HD+A); poly 2-hydroxyethyl methacrylate (Poly HEMA); chicken chorionic allantoic membrane (CAM).




Supplements Factors Ref.
ascorbic acid (14,88)
ferrous sulphate (14)
hydrocortisone (5,14,72,83)
TGFb-1 (47)
EGF (5,41,47,50,54,66,83,89)
insulin (5,50,66,72,80,83,89)
bFGF (41,50,72,89)
2-b-mercaptoethanol (80,90)
glutamine (51,80)
sodium pyruvate (31,80)
Growth factor non-essential amino acid (80)
selenium (5,83)
transferrin (5,83)
triiodothyronine (5,83)
bovine serum albumin (909)
B27 (41,89)
N2 (89)
F12 (91)
human gastrin | (89)
Glutamax (89,90)
N-acetyl-I-cysteine (89)
Noggin (89)
R-spondin (89)
Heregulin (92)
PD153035 (93)
Differentiation Troglitazone (93)
factor calcium
FOXA1 (knock-in) (11)
GATA3 (knock-in) (11)
rosiglitazone (11)
urine (filter-sterilized) (40,84,85,87)
Pluripotent
maintenance CHIR 99021 (909)
CnT PR media (40,84,85,87)
Special media CnT PR 3D media (40,84,85,87)
DMEM/F12 (5,83,90)
keratinocyte serum free media (66)
RPMI/Ham's F12 (41)
HUVECs (52,88)
Coculture fibroblast (64)
rat tail collagen (112)
mice embryonic bladder mesenchyme (11
B-lymphocyte (54)

Table 2: Various supplements used in media for 3D culturing of UC cells.




References

1.

10.

Amaral RLF, Miranda M, Marcato PD, Swiech K. Comparative analysis of 3D bladder
tumor spheroids obtained by forced floating and hanging drop methods for drug
screening. Front Physiol [Internet]. 2017/09/08. 2017;8(AUG):605. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/28878686

Miranda MA, Marcato PD, Carvalho IPS, Silva LB, Ribeiro DL, Amaral R, et al.
Assessing the cytotoxic potential of glycoalkaloidic extract in nanoparticles against
bladder cancer cells. J Pharm Pharmacol [Internet]. 2019/08/07. 2019;71(10):1520-31.
Available from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85070527966&d0i=10.1111%2Fjphp.13145&partnerID=40&md5=db8e7b2ad4cfdele
Oebd2c13416fed97

Su GN, Zhao YN, Wei JS, Han J, Chen L, Xiao ZF, et al. The effect of forced growth
of cells into 3D spheres using low attachment surfaces on the acquisition of stemness
properties. Biomaterials [Internet]. 2013;34(13):3215-22. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84874226513&d0i=10.1016%2Fj.biomaterials.2013.01.044&partnerID=40&md5=ca6
2036¢8cf810e1e5b891e6bb7599a5

Miranda MA, Silva LB, Carvalho IPS, Amaral R, de Paula MH, Swiech K, et al.
Targeted uptake of folic acid-functionalized polymeric nanoparticles loading
glycoalkaloidic extract in vitro and in vivo assays. Colloids Surf B Biointerfaces.
2020/06/01. 2020;192:111106.

Sandquist EJ, Somji S, Dunlevy JR, Garrett SH, Zhou XD, Slusser-Nore A, et al. Loss
of n-Cadherin expression in tumor transplants produced from as+3 - And cd+2 -
Transformed human urothelial (urotsa) cell lines. PLoS One [Internet]. 2016;11(5).
Available from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84971483802&d0i=10.1371%2Fjournal.pone.0156310&partnerlD=40&md5=d5aaff3b
2afb13e58c5c2a391adbclc9

Blick C, Ramachandran A, Wigfield S, McCormick R, Jubb A, Buffa FM, et al. Hypoxia
regulates FGFR3 expression via HIF-1o and miR-100 and contributes to cell survival in
non-muscle invasive bladder cancer. Br J Cancer. 2013/06/20. 2013;109(1):50-9.

Ringuette Goulet C, Bernard G, Chabaud S, Couture A, Langlois A, Neveu B, et al.
Tissue-engineered human 3D model of bladder cancer for invasion study and drug
discovery. Biomaterials. 2017;145:233-41.

Yoshida T, Sopko NA, Kates M, Liu X, Joice G, McConkey DJ, et al. Three-dimensional
organoid culture reveals involvement of Wnt/B-catenin pathway in proliferation of
bladder cancer cells. Oncotarget. 2018;9(13):11060-70.

Yoshida T, Sopko NA, Kates M, Liu X, Joice G, McConkey DJ, et al. Impact of spheroid
culture on molecular and functional characteristics of bladder cancer cell lines. Oncol
Lett. 2019;18(5):4923-9.

Yoshida T, Okuyama H, Nakayama M, Endo H, Tomita Y, Nonomura N, et al. Dynamic
Change in p63 Protein Expression during Implantation of Urothelial Cancer Clusters.



11.

12.

13.

14.

15.

16.

17.

18.

19.

Neoplasia [Internet]. 2015;17(7):574-85. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84963935764&d0i=10.1016%2Fj.ne0.2015.07.004&partnerID=40&md5=5cc08f9d58
8fd0058c3ch2086f120e22

Warrick JI, Walter V, Yamashita H, Chung E, Shuman L, Amponsa VO, et al. FOXAL,
GATA3 and PPARIy Cooperate to drive luminal subtype in bladder cancer: A molecular
analysis of established human cell lines. Sci Rep. 2016 Dec 7;6.

Horteldo AC, Carrascosa R, Murillo-Cremaes N, Patifio T, Sanchez S. Targeting 3D
Bladder Cancer Spheroids with Urease-Powered Nanomotors. ACS Nano. 2018/12/28.
2019;13(1):429-39.

Bodgi L, Bahmad HF, Araji T, al Choboq J, Bou-Gharios J, Cheaito K, et al. Assessing
radiosensitivity of bladder cancer in vitro: A 2D vs. 3D approach. Front Oncol.
2019;9(MAR).

Booth C, Harnden P, Selby PJ, Southgate J. Towards defining roles and relationships
for tenascin-C and TGF-B-1 in the normal and neoplastic urinary bladder. Journal of
Pathology. 2002/10/11. 2002;198(3):359-68.

Varley CL, Southgate J. Organotypic and 3D reconstructed cultures of the human
bladder and urinary tract. Methods Mol Biol [Internet]. 2011;695:197-211. Available
from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
79952200768&partnerlD=40&md5=b3cf6922c801356ae30c35996f5cd800

Brockhoff G, Endl E, Minuth W, Hofstadter F, Kniichel R. Options of flow cytometric
three-colour DNA measurements to quantitate EGFR in subpopulations of human
bladder cancer. Analytical Cellular Pathology [Internet]. 1996;11(1):55-70. Available
from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
0029782180&partnerlD=40&md5=69138df520bb7fd17822263dc6416ad8

Kausch I, Lingnau A, Endl E, Sellmann K, Deinert I, Ratliff TL, et al. Antisense
treatment against Ki-67 mRNA inhibits proliferation and tumor growth in vitro and in
vivo. Int J Cancer [Internet]. 2003;105(5):710-6. Available  from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
0037499493&d0i=10.1002%2Fijc.11111&partnerD=40&md5=e032e41bf959b3d16a
816fa53691cc9a

Roelants M, van Cleynenbreugel B, Lerut E, van Poppel H, de Witte PAM. Human
serum albumin as key mediator of the differential accumulation of hypericin in normal
urothelial cell spheroids versus urothelial cell carcinoma spheroids. Photochem
Photobiol Sci [Internet]. 2010/11/26. 2011;10(1):151-9. Awvailable from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
78650740500&d0i=10.1039%2Fc0pp00109k&partnerD=40&md5=0de4c51925e2508
67a7645343d5a8b00

Huygens A, Kamuhabwa AR, Roskams T, B VANC, H VANP, de Witte PAM, et al.
Permeation of hypericin in spheroids composed of different grade transitional cell
carcinoma cell lines and normal human urothelial cells. Journal of Urology [Internet].
2005/06/11. 2005;174(1):69-72. Available from:



20.

21.

22.

23.

24,

25.

26.

https://www.scopus.com/inward/record.uri?eid=2-s2.0-
20444504274&d0i=10.1097%2F01.ju.0000162037.49102.56 &partnerID=40&md5=13
a0f1319e07991884h87a3b864cleab

Kim MJ, Chi BH, Yoo JJ, Ju YM, Whang YM, Chang IH. Structure establishment of
three-dimensional (3D) cell culture printing model for bladder cancer. PLoS One
[Internet]. 2019;14(10). Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85073736978&d0i=10.1371%2Fjournal.pone.0223689&partnerID=40&md5=b1a4f5b
e6775957d0e56618e11ebd736

Kim H, Lee SJ, Lee IK, Min SC, Sung HH, Jeong BC, et al. Synergistic effects of
combination therapy with akt and mtor inhibitors on bladder cancer cells. Int J Mol Sci
[Internet]. 2020;21(8). Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85083778979&d0i=10.3390%2Fijms21082825&partnerlD=40&md5=9178e652ad3d6
a25fec2d80c659957a9

Sjostrom A, Bue P, Malmstrom PU, Carlsson J. Binding of I-125 after administration of
I-125-EGF-dextran, 1-125-EGF or 1-125 to human bladder cancer spheroids. Int J Oncol.
2000;17(3):559-64.

Frandsen SK, Gibot L, Madi M, Gehl J, Rols MP. Calcium electroporation: Evidence
for differential effects in normal and malignant cell lines, evaluated in a 3D spheroid
model. PLoS One [Internet]. 2015;10(12). Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84955448556&d0i=10.1371%2Fjournal.pone.0144028&partnerID=40&md5=7830136
85a02d573h9abd5a055a68911

Miyake M, Hori S, Morizawa Y, Tatsumi Y, Nakai Y, Anai S, et al. CXCL1-Mediated
Interaction of Cancer Cells with Tumor-Associated Macrophages and Cancer-
Associated Fibroblasts Promotes Tumor Progression in Human Bladder Cancer.
Neoplasia (United States) [Internet]. 2016;18(10):636-46. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85011048630&d0i=10.1016%2Fj.ne0.2016.08.002&partnerlD=40&md5=69d1adbeb4
86a721f39997adc0395537

Kilani RT, Tamimi Y, Karmali S, Mackey J, Hanel EG, Wong KK, et al. Selective
cytotoxicity of gemcitabine in bladder cancer cell lines. Anticancer Drugs [Internet].
2002;13(6):557-66. Available from: https://www.scopus.com/inward/record.uri?eid=2-
$2.0-0036021014&doi=10.1097%2F00001813-200207000-
00002&partnerlD=40&md5=e452702¢c5a6196d9855a962503125f16

Kilani RT, Tamimi Y, Hanel EG, Wong KK, Karmali S, Lee PWK, et al. Selective
reovirus killing of bladder cancer in a co-culture spheroid model. Virus Res [Internet].
2003/05/03. 2003;93(1):1-12. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
0037406639&d0i=10.1016%2FS0168-1702%2803%2900045-
5&partnerlD=40&md5=e71771804e6e586f9fc19093bd03ch91



217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Moibi JA, Mak AL, Sun B, Moore RB. Urothelial cancer cell response to combination
therapy of gemcitabine and TRAIL. Int J Oncol [Internet]. 2011;39(1):61-71. Available
from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
79956016364&d0i=10.3892%2Fij0.2011.1023&partnerD=40&md5=8ee9442578095
5f958dfeef865039dbc

Xiao Z, Hansen CB, Allen TM, Miller GG, Moore RB. Distribution of photosensitizers
in bladder cancer spheroids: Implications for intravesical instillation of photosensitizers
for photodynamic therapy of bladder cancer. Journal of Pharmacy and Pharmaceutical
Sciences [Internet]. 2005;8(3):536-43. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
27444443135&partnerlD=40&md5=14b6204b3ec2ff93c50ch390c570bb62

Peek EM, Li DR, Zhang H, Kim HP, Zhang B, Garraway IP, et al. Stromal modulation
of bladder cancer-initiating cells in a subcutaneous tumor model. Am J Cancer Res.
2012/12/12. 2012;2(6):745-51.

Chakravarthi BVSKB, Rodriguez Pena MDC, Agarwal S, Chandrashekar DS, Hodigere
Balasubramanya SA, Jabboure FJ, et al. A Role for De Novo Purine Metabolic Enzyme
PAICS in Bladder Cancer Progression. Neoplasia (United States). 2018/08/19.
2018;20(9):894-904.

Crnolatac I, Huygens A, Agostinis P, Kamuhabwa AR, Maes J, van Aerschot A, et al.
In vitro accumulation and permeation of hypericin and lipophilic analogues in 2-D and
3-D cellular systems. Int J Oncol. 2007/01/05. 2007;30(2):319-24.

Huygens A, Huyghe D, Bormans G, Verbruggen A, Kamuhabwa AR, Roskams T, et al.
Accumulation and photocytotoxicity of hypericin and analogs in two- and three-
dimensional cultures of transitional cell carcinoma cells. Photochem Photobiol.
2003;78(6):607-14.

Huygens A, Kamuhabwa AR, van Laethem A, Roskams T, van Cleynenbreugel B, van
Poppel H, et al. Enhancing the photodynamic effect of hypericin in tumour spheroids by
fractionated light delivery in combination with hyperoxygenation. Int J Oncol [Internet].
2005;26(6):1691—7. Available from: https://www.scopus.com/inward/record.uri?eid=2-
§2.0-22344451052&partnerD=40&md5=76416bf2c49f2994bdde01321ff3b8c9

Kamuhabwa AA, Huygens A, de Witte PA. Photodynamic therapy of transitional cell
carcinoma multicellular tumor spheroids with hypericin. Int J Oncol [Internet].
2003;23(5):1445-50. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
3142657611&partnerlD=40&md5=7dc82aa42082a43a6da59e271c9fb607

Kamuhabwa AR, Huygens A, Roskams T, de Witte PAM. Enhancing the photodynamic
effect of hypericin in human bladder transitional cell carcinoma spheroids by the use of
the oxygen carrier, perfluorodecalin. Int J Oncol [Internet]. 2006/02/09.
2006;28(3):775-80. Available from: https://www.scopus.com/inward/record.uri?eid=2-
§2.0-33645222038&partnerID=40&md5=16e46b611f7e592ae618813daef04c92

Speers AG, Lwaleed BA, Featherstone JM, Cooper AJ. Multidrug Resistance in a
Urothelial Cancer Cell Line After 3, 1-Hour Exposures to Mitomycin C. Journal of



37.

38.

39.

40.

41.

42.

43.

Urology [Internet]. 2007;178(5):2171-5. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
35148877606&d0i=10.1016%2Fj.juro.2007.06.047&partnerID=40&md5=26e6450d54
a739a52511e69649fdb6e3

Swietach P, Wigfield S, Cobden P, Supuran CT, Harris AL, Vaughan-Jones RD. Tumor-
associated carbonic anhydrase 9 spatially coordinates intracellular pH in three-
dimensional multicellular growths. Journal of Biological Chemistry [Internet].
2008;283(29):20473-83. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
50649105780&d0i=10.1074%2Fjbc.M801330200&partnerID=40&md5=3e43227bb2a
9b202a8b3fbcd26927698

Roelants M, Huygens A, Crnolatac I, van Cleynenbreugel B, Lerut E, van Poppel H, et
al. Evans blue as a selective dye marker for white-light diagnosis of non-muscle-invasive
bladder cancer: an in vitro study. BJU Int [Internet]. 2011/08/23. 2012;109(2):300-5.
Available from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84655161562&d0i=10.1111%2Fj.1464-
410X.2011.10465.x&partnerlD=40&md5=6f0dd36fc5ce07725a74a42a92c49abb

Skowron MA, Sathe A, Romano A, Hoffmann MJ, Schulz WA, van Koeveringe GA, et
al. Applying the chicken embryo chorioallantoic membrane assay to study treatment
approaches in urothelial carcinoma. Urologic Oncology: Seminars and Original
Investigations [Internet]. 2017;35(9):544.e11-544.e23. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85019588704 &d0i=10.1016%2Fj.urolonc.2017.05.003&partner| D=40&md5=32059b3
9cd071cedbf0e3be336ecc7a7

Stellavato A, Pirozzi AVA, Diana P, Reale S, Vassallo V, Fusco A, et al. Hyaluronic
acid and chondroitin sulfate, alone or in combination, efficiently counteract induced
bladder cell damage and inflammation. PLoS One [Internet]. 2019;14(6). Available
from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85068862880&d0i=10.1371%2Fjournal.pone.0218475&partnerD=40&md5=c1a8429
8e033d50b20963f6c216a3ba3

Ooki A, VandenBussche CJ, Kates M, Hahn NM, Matoso A, McConkey DJ, et al. CD24
regulates cancer stem cell (CSC)-like traits and a panel of CSC-related molecules serves
as a non-invasive urinary biomarker for the detection of bladder cancer. Br J Cancer.
2018/10/18. 2018;119(8):961-70.

Palmer S, Litvinova K, Dunaev A, Fleming S, McGloin D, Nabi G. Changes in
autofluorescence based organoid model of muscle invasive urinary bladder cancer.
Biomed Opt Express [Internet]. 2016;7(4):1193-201. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84962787301&d0i=10.1364%2FBOE.7.001193&partnerlD=40&md5=ef2260b403f1a
8ec1583chfe23b46a7c

Zhuo Z, Song Z, Ma Z, Zhang Y, Xu G, Chen G. Chlorophyllin e6-mediated
photodynamic therapy inhibits proliferation and induces apoptosis in human bladder
cancer cells. Oncol Rep [Internet]. 2019/03/01. 2019;41(4):2181-93. Available from:



44,

45.

46.

47.

48.

49,

50.

51.

52.

https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85062221500&d0i=10.3892%2For.2019.7013&partnerlD=40&md5=f9b75ca505c1fd2
e30e96e60cfe3610a

Chiu YF, Wu CC, Kuo MH, Miao CC, Zheng MY, Chen PY, et al. Critical role of
SOX2-1GF2 signaling in aggressiveness of bladder cancer. Sci Rep. 2020/05/20.
2020;10(1):8261.

Sacco E, Metalli D, Spinelli M, Manzoni R, Samalikova M, Grandori R, et al. Novel
RasGRF1-derived Tat-fused peptides inhibiting Ras-dependent proliferation and
migration in mouse and human cancer cells. Biotechnol Adv. 2012;30(1):233-43.

Smith YC, Grande KK, Rasmussen SB, O’Brien AD. Novel three-dimensional organoid
model for evaluation of the interaction of uropathogenic Escherichia coli with terminally
differentiated human urothelial cells. Infect Immun [Internet]. 2006;74(1):750-7.
Available from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
29644445509&d0i=10.1128%2FIAl.74.1.750-
757.2006&partnerlD=40&md5=9add5c2f6¢ch937e24766acch36edel5f

Dangles V, Féménia F, Lainé V, Berthelemy M, le Rhun D, Poupon MF, et al. Two- and
three-dimensional cell structures govern epidermal growth factor survival function in
human bladder carcinoma cell lines. Cancer Res [Internet]. 1997;57(16):3360-4.
Available from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
0030761735&partnerlD=40&md5=371c6f60c6¢c270ec9ffa2b0bece68alb

Kim CJ, Terado T, Tambe Y, Mukaisho KI, Sugihara H, Kawauchi A, et al. Anti-
oncogenic activities of cyclin D1b siRNA on human bladder cancer cells via induction
of apoptosis and suppression of cancer cell stemness and invasiveness. Int J Oncol
[Internet]. 2018;52(1):231-40. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85035331880&d0i=10.3892%2Fij0.2017.4194&partner| D=40&md5=5a5c2fcd68f04d
b2f142b8c78a6bb631

Tang HM, Kuay KT, Koh PF, Asad M, Tan TZ, Chung VY, et al. An epithelial marker
promoter induction screen identifies histone deacetylase inhibitors to restore epithelial
differentiation and abolishes anchorage independence growth in cancers. Cell Death
Discov. 2016/08/24. 2016;2:16041.

Yang Y, Xu H, Shen J, Yang Y, Wu S, Xiao J, et al. RGD-modifided oncolytic
adenovirus exhibited potent cytotoxic effect on CAR-negative bladder cancer-initiating
cells. Cell Death Dis. 2015/05/15. 2015;6(5):e1760.

Wasén C, Ekstrand M, Levin M, Giglio D, Wasen C, Ekstrand M, et al. Epidermal
growth factor receptor function in the human urothelium. Int Urol Nephrol [Internet].
2018;50(4):647-56. Available from: https://www.scopus.com/inward/record.uri?eid=2-
$2.0-85044717677&d0i=10.1007%2Fs11255-018-1831-
z&partneriD=40&md5=6314176785f98671ea0304c5cfe83a6b

Bai J, Tu TY, Kim C, Thiery JP, Kamm RD. Identification of drugs as single agents or
in combination to prevent carcinoma dissemination in a microfluidic 3D environment.
Oncotarget. 2015;6(34):36603-14.



53.

54.

55.

56.

S7.

58.

59.

Minami K, Taniguchi K, Sugito N, Kuranaga Y, Inamoto T, Takahara K, et al. MiR-145
negatively regulates Warburg effect by silencing KLF4 and PTBP1 in bladder cancer
cells. Oncotarget [Internet]. 2017;8(20):33064-77. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85019264789&d0i=10.18632%2Foncotarget.16524&partneriD=40&md5=10bab2b36
93041d7ff57daba91197c3b

OuZ,WangY, LiuL,LiL, YehsS,QiL,etal. Tumor microenvironment B cells increase
bladder cancer metastasis via modulation of the IL-8/androgen receptor (AR)/MMPs
signals.  Oncotarget  [Internet].  2015;6(28):26065-78.  Awvailable  from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84944463943&d0i=10.18632%2Foncotarget.4569&partnerID=40&md5=3d0ae2ee086
0a459b3711c1c3b172351

Albertd M, Cuello HA, Gulino CA, Pifano M, Belgorosky D, Gabri MR, et al.
Expression of bladder cancer-associated glycans in murine tumor cell lines. Oncol Lett.
2019;17(3):3141-50.

Huygens A, Crnolatac I, Develter J, van Cleynenbreugel B, van der Kwast T, de Witte
PAM. Differential accumulation of hypericin in spheroids composed of T-24 transitional
cell carcinoma cells expressing different levels of E-cadherin. J Urol [Internet].
2008/03/22. 2008;179(5):2014-9. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
41749119144&d0i=10.1016%2Fj.juro.2007.12.038&partner| D=40&md5=3098df07bd
b472e08e34626e02471fa0

Vandepitte J, Roelants M, Cleynenbreugel B v, Hettinger K, Lerut E, van Poppel H, et
al. Biodistribution and photodynamic effects of polyvinylpyrrolidone-hypericin using
multicellular spheroids composed of normal human urothelial and T24 transitional cell
carcinoma cells. J Biomed Opt [Internet]. 2011/02/02. 2011;16(1):18001. Available
from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
79955961356&d0i=10.1117%2F1.3533316&partnerlD=40&md5=b254ad80979af6ef2
f8cb1db651e4762

Yu P, Deng J, Cai J, Zhang Z, Zhang J, Hamid Khan M, et al. Anticancer and biological
properties of a Zn-2,6-diacetylpyridine bis(thiosemicarbazone) complex. Metallomics
[Internet]. 2019;11(8):1372-86. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85070815338&d0i=10.1039%2FcImt00124g&partnerlD=40&md5=605fce8a8c57e5a
d04940d9falb345a6

Roelants M, van Cleynenbreugel B, van Poppel H, Lerut E, de Witte PAM. Use of
fluorescein isothiocyanate-human serum albumin for the intravesical photodiagnosis of
non-muscle-invasive bladder cancer: An in vitro study using multicellular spheroids
composed of normal human urothelial and urothelial cell carcinoma cell lines. BJU Int
[Internet]. 2010/12/16. 2011;108(3):455-9. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
79960605075&d0i=10.1111%2F;j.1464-
410X.2010.09951.x&partnerID=40&md5=bd0a8915c7d3dcleale4aa955bd75641



60.

61.

62.

63.

64.

65.

66.

67.

Liu PF, Cao YW, Zhang SD, Zhao Y, Liu XG, Shi HQ, et al. A bladder cancer
microenvironment simulation system based on a microfluidic co-culture model.
Oncotarget [Internet]. 2015;6(35):37695. Available from:
www.impactjournals.com/oncotarget

Zhao Y, Wang D, Xu T, Liu P, Cao Y, Wang Y, et al. Bladder cancer cells re-educate
TAMs through lactate shuttling in the microfluidic cancer microenvironment.
Oncotarget [Internet]. 2015;6(36):39196. Available from:
www.impactjournals.com/oncotarget

Peng CC, Chyau CC, Wang HE, Chang CH, Chen KC, Chou KY, et al. Cytotoxicity of
ferulic acid on T24 cell line differentiated by different microenvironments. Biomed Res
Int [Internet]. 2013;2013. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84878728412&d0i=10.1155%2F2013%2F579859&partnerlD=40&md5=750662ccc5c
744ad6fc3d33e7a700b5c¢

Wu K, Ning Z, Zeng J, Fan J, Zhou J, Zhang T, et al. Silibinin inhibits beta-
catenin/ZEBL1 signaling and suppresses bladder cancer metastasis via dual-blocking
epithelial-mesenchymal transition and stemness. Cell Signal [Internet]. 2013/09/10.
2013;25(12):2625-33. Available from: https://pdf.sciencedirectassets.com/271066/1-
$2.0-S0898656813X00105/1-52.0-S0898656813002635/main.pdf?X-Amz-Security-
Token=1Q0Jb3JpZ21uX2VjEIH%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwWEaCX
VzLWVhc3QtMSIJHMEUCIArgCnu%2Be2behHICh8Rj8GhmbhUXxP5gXopYQAa
A4J85AIEAIFHLtts67Rq

Braig S, Bischoff F, Abhari BA, Meijer L, Fulda S, Skaltsounis L, et al. The pleiotropic
profile of the indirubin derivative 6BIO overcomes TRAIL resistance in cancer.
Biochem Pharmacol [Internet]. 2014;91(2):157-67.  Awvailable  from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84906790577&d0i=10.1016%2Fj.bcp.2014.07.009&partnerD=40&md5=4786845b50
dcabb8a74590440b6f2def

Celia-Terrassa T, Meca-Cortés O, Mateo F, de Paz AM, Rubio N, Arnal-Estapé A, et al.
Epithelial-mesenchymal transition can suppress major attributes of human epithelial
tumor-initiating cells. Journal of Clinical Investigation [Internet]. 2012;122(5):1849-68.
Available from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84860578009&d0i=10.1172%2FJC159218&partnerlD=40&md5=220e9029db1e93dbb
f3cd4499986ffe6

Ojha R, Jha V, Singh SK, Bhattacharyya S. Autophagy inhibition suppresses the
tumorigenic potential of cancer stem cell enriched side population in bladder cancer.
Biochim Biophys Acta Mol Basis Dis [Internet]. 2014;1842(11):2073-86. Available
from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84908389410&d0i=10.1016%2Fj.bbadis.2014.07.007 &partnerD=40&md5=3f38bc8d
8882ebb0f9936c326ef0ef2f

Hwan Park J, Lee C, Han D, Seok Lee J, Min Lee K, Ji Song M, et al. Moesin (MSN)
as a novel proteome-based diagnostic marker for early detection of invasive bladder
urothelial carcinoma in liquid-based cytology. Cancers (Basel). 2020;12(4).



68.

69.

70.

71.

72.

73.

74.

75.

76.

He S, Carman C v, Lee JH, Lan B, Koehler S, Atia L, et al. The tumor suppressor p53
can promote collective cellular migration. PLoS One [Internet]. 2019;14(2). Available
from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85060910478&d0i=10.1371%2Fjournal.pone.0202065&partnerID=40&md5=60facel

63a20818f30050ch141290b8d

Tannock IF, Lee CM, Tunggal JK, Cowan DSM, Egorin MJ. Limited penetration of
anticancer drugs through tumor tissue: A potential cause of resistance of solid tumors to
chemotherapy. Clinical Cancer Research. 2002;8(3):878-84.

Sasaki N, Ishi K, Kudo N, Nakayama SMM, Nakamura K, Morishita K, et al. Spatial
and temporal profile of cisplatin delivery by ultrasound-assisted intravesical
chemotherapy in a bladder cancer model. PLoS One [Internet]. 2017;12(11). Available
from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85036580193&d0i=10.1371%2Fjournal.pone.0188093&partnerlD=40&md5=d245fd3
f44d157¢4519dcdb730e43alf

Li B, Mao X, Wang H, Su G, Mo C, Cao K, et al. Vasculogenic mimicry in bladder
cancer and its association with the aberrant expression of ZEB1. Oncol Lett. 2018/03/20.
2018;15(4):5193-200.

Borgna V, Lobos-Gonzélez L, Guevara F, Landerer E, Bendek M, Avila R, et al.
Targeting antisense mitochondrial noncoding RNAs induces bladder cancer cell death
and inhibition of tumor growth through reduction of survival and invasion factors. J
Cancer [Internet]. 2020;11(7):1780-91. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85079485966&d0i=10.7150%2Fjca.38880&partnerD=40&md5=bb542436003bd323
bc5ec7a7bdf34b97

Gottfried E, Kunz-Schughart LA, Ebner S, Mueller-Klieser W, Hoves S, Andreesen R,
et al. Tumor-derived lactic acid modulates dendritic cell activation and antigen
expression. Blood [Internet]. 2006;107(5):2013-21.  Available  from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
33344467760&d0i=10.1182%2Fblood-2005-05-
1795&partnerlD=40&md5=631f69541194807ee76616c414783db4

Wang Y, Day ML, Simeone DM, Palmbos PL. 3-D cell culture system for studying
invasion and evaluating therapeutics in bladder cancer. Journal of Visualized
Experiments. 2018/10/03. 2018;2018(139).

Lottner C, Knuechel R, Bernhardt G, Brunner H. Distribution and subcellular
localization of a water-soluble hematoporphyrin-platinum(I1) complex in human bladder
cancer cells. Cancer Lett [Internet]. 2004;215(2):167-77. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
5644254417&d0i=10.1016%2Fj.canlet.2004.06.035&partnerID=40&md5=28b7b211e
b0c4c18896028bd32ffa946

Xiao Z, Mak A, Koch K, Moore RB. A molecular complex of bovine milk protein and
oleic acid selectively kills cancer cells in vitro and inhibits tumour growth in an
orthotopic rat bladder tumour model. BJU Int. 2013/01/30. 2013;112(2):E201-10.



77.

78.

79.

80.

81.

82.

83.

84.

Vatne V, Litlekalsoey J, Wentzel-Larsen T, Hostmark J. The in vitro effect of paclitaxel
on a LacZ-transfected malignant transitional cell line. Anticancer Res [Internet].
2005;25(3 B):2097-104. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
21344433620&partnerlD=40&md5=39f7eh62848fh64€62011d301c2a7033

Shin DH, Dier U, Melendez JA, Hempel N. Regulation of MMP-1 expression in
response to hypoxia is dependent on the intracellular redox status of metastatic bladder
cancer cells. Biochim Biophys Acta Mol Basis Dis [Internet]. 2015;1852(12):2593-602.
Available from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84942155189&d0i=10.1016%2Fj.bbadis.2015.09.001&partnerD=40&md5=402bb04
3a9741fa933aa4506385286b7

Fullerton NE, Mairs RJ, Kirk D, Keith WN, Carruthers R, McCluskey AG, et al.
Application of targeted radiotherapy/gene therapy to bladder cancer cell lines. Eur Urol
[Internet]. 2005;47(2):250-6. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
12344267717&d0i=10.1016%2Fj.eururo.2004.09.009&partnerID=40&md5=b4c6ced6
6b0chd2702eb66e2f1aa3af6

Dangles V, Lazar V, Validire P, Richon S, Wertheimer M, Laville V, et al. Gene
expression profiles of bladder cancers: Evidence for a striking effect of in vitro cell
models on gene patterns. Br J Cancer [Internet]. 2002;86(8):1283-9. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
18544391140&d0i=10.1038%2Fsj.bjc.6600239&partner|D=40&md5=d971674ff84e2
1f3e0b0da7cf3295952

Dangles V, Validire P, Wertheimer M, Richon S, Bovin C, Zeliszewski D, et al. Impact
of human bladder cancer cell architecture on autologous T-lymphocyte activation. Int J
Cancer. 2002;98(1):51-6.

Prack Mc Cormick B, Belgorosky D, Langle Y, Balarino N, Sandes E, Eijan AM, et al.
Bacillus Calmette-Guerin improves local and systemic response to radiotherapy in
invasive bladder cancer. Nitric Oxide [Internet]. 2017/01/28. 2017;64:22—-30. Available
from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85012867992&d0i=10.1016%2Fj.niox.2017.01.008&partnerID=40&md5=92af517b8b
d4933fd6e62df3e33e3a3c

Hoggarth ZE, Osowski DB, Freeberg BA, Garrett SH, Sens DA, Sens MA, et al. The
urothelial cell line UROtsa transformed by arsenite and cadmium display basal
characteristics associated with muscle invasive urothelial cancers. PLoS One [Internet].
2018;13(12). Available from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85058467013&d0i=10.1371%2Fjournal.pone.0207877&partnerID=40&md5=b466118
ba7dc20df8e6ecd124b733e08

Horsley H, Dharmasena D, Malone-Lee J, Rohn JL. A urine-dependent human urothelial
organoid offers a potential alternative to rodent models of infection. Sci Rep.
2018/01/21. 2018;8(1):1238.



85.

86.

87.

88.

89.

90.

91.

92.

Horsley H, Owen J, Browning R, Carugo D, Malone-Lee J, Stride E, et al. Ultrasound-
activated microbubbles as a novel intracellular drug delivery system for urinary tract
infection. J Control Release. 2019/03/25. 2019;301:166—75.

Hubbard ATM, Jafari N v, Feasey N, Rohn JL, Roberts AP. Effect of Environment on
the Evolutionary Trajectories and Growth Characteristics of Antibiotic-Resistant
Escherichia coli Mutants. Front Microbiol [Internet]. 2019;10. Available from:
https://fjfsdata01prod.blob.core.windows.net/articles/files/469512/pubmed-
zip/.versions/1/.package-entries/fmicb-10-02001/fmicb-10-02001.pdf?sv=2015-12-
11&sr=b&sig=NhVHNfMUYyqLnFor3RneG6304dWXJO0bjelSEVeKa22U%3D&se=
2019-11-08T03%3A06%3A57Z&sp=r&rscd=attach

Hubbard ATM, Jafari N v, Feasey N, Rohn JL, Roberts AP. Effect of Environment on
the Evolutionary Trajectories and Growth Characteristics of Antibiotic-Resistant
Escherichia coli Mutants. Front Microbiol [Internet]. 2019;10. Available from:
https://fjfsdata01prod.blob.core.windows.net/articles/files/469512/pubmed-
zip/.versions/1/.package-entries/fmicb-10-02001/fmicb-10-02001.pdf?sv=2015-12-
11&sr=b&sig=NhVHNfMUYyqLnFor3RneG6304dWXJO0bjelSEVeKa22U%3D&se=
2019-11-08T03%3A06%3A57Z&sp=r&rscd=attach

Ringuette Goulet C, Bernard G, Chabaud S, Couture A, Langlois A, Neveu B, et al.
Tissue-engineered human 3D model of bladder cancer for invasion study and drug
discovery.  Biomaterials  [Internet].  2017;145:233-41.  Available  from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85028759781&d0i=10.1016%2Fj.biomaterials.2017.08.041&partner| D=40&md5=896
ca9ff1fd3a3c66aa91234f80b4d08

Gjorevski N, Sachs N, Manfrin A, Giger S, Bragina ME, Ordofiez-Moran P, et al.
Designer matrices for intestinal stem cell and organoid culture. Nature. 2016 Nov
24;539(7630):560-4.

Yoshida T, Sopko NA, Kates M, Liu X, Joice G, McConkey DJ, et al. Three-dimensional
organoid culture reveals involvement of Wnt/beta-catenin pathway in proliferation of
bladder cancer cells. Oncotarget [Internet]. 2018/03/16. 2018;9(13):11060-70.
Available from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85042166749&doi=10.18632%2Foncotarget.24308&partnerID=40&md5=0ceaf8d25e
alc035a72bebfde204ceef

Albert6 M, Cuello HA, Gulino CA, Pifano M, Belgorosky D, Gabri MR, et al.
Expression of bladder cancer-associated glycans in murine tumor cell lines. Oncol Lett
[Internet]. 2019;17(3):3141-50. Available from:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85062181702&d0i=10.3892%2F01.2019.9995&partnerID=40&md5=9beda0539b7dad
9f074135297¢439c13

Yoshida T, Singh AK, Bishai WR, McConkey DJ, Bivalacqua TJ. Organoid culture of
bladder cancer cells. Vol. 59, Investigative and Clinical Urology. Korean Urological
Association; 2018. p. 149-51.



93.  Hoffmann MJ, Koutsogiannouli E, Skowron MA, Pinkerneil M, Niegisch G, Brandt A,
et al. The new immortalized uroepithelial cell line HBLAK contains defined genetic
aberrations typical of early stage urothelial tumors. Bladder Cancer. 2016;2(4):449-63.



