
https://doi.org/10.3390/cells13121005
https://doi.org/10.3390/cells13121005
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/cells
https://www.mdpi.com
https://orcid.org/0000-0001-6166-2807
https://orcid.org/0000-0002-2498-7132
https://orcid.org/0000-0001-6539-5240
https://orcid.org/0000-0001-8542-6753
https://orcid.org/0000-0002-9922-9627
https://doi.org/10.3390/cells13121005
https://www.mdpi.com/journal/cells
https://www.mdpi.com/article/10.3390/cells13121005?type=check_update&version=2




https://pdmr.cancer.gov
https://www.cancer.gov/ccg/research/functional-genomics/hcmi/about/about-next-gen-models
https://www.cancer.gov/ccg/research/functional-genomics/hcmi/about/about-next-gen-models


























https://doi.org/10.3322/caac.21820
https://www.ncbi.nlm.nih.gov/pubmed/38230766
https://doi.org/10.3322/caac.21660
https://doi.org/10.5534/wjmh.210070
https://doi.org/10.1038/s41585-020-0298-8
https://www.ncbi.nlm.nih.gov/pubmed/32203305
https://doi.org/10.1038/s41571-020-0340-z
https://doi.org/10.1093/gastro/goaa023
https://doi.org/10.3389/fcell.2021.669756
https://doi.org/10.1016/j.apsb.2020.01.011
https://www.ncbi.nlm.nih.gov/pubmed/32963937
https://doi.org/10.1038/s41598-017-17952-4
https://doi.org/10.1038/s41391-023-00679-x
https://doi.org/10.1038/s41540-018-0064-1


https://doi.org/10.1016/B978-0-12-822790-9.00015-2
https://doi.org/10.3390/cells8010074
https://doi.org/10.1038/s41598-020-78798-x
https://doi.org/10.1007/978-3-030-22254-3_9
https://doi.org/10.1016/j.semcancer.2021.11.001
https://www.ncbi.nlm.nih.gov/pubmed/34844845
https://doi.org/10.1038/nrurol.2013.137
https://doi.org/10.3390/cancers15010139
https://www.ncbi.nlm.nih.gov/pubmed/36612135
https://doi.org/10.1016/j.devcel.2016.08.014
https://www.ncbi.nlm.nih.gov/pubmed/27676432
https://doi.org/10.1038/nature07935
https://doi.org/10.1038/nprot.2016.174
https://doi.org/10.3390/cells8111327
https://doi.org/10.18632/oncotarget.2406
https://www.ncbi.nlm.nih.gov/pubmed/25277175
https://doi.org/10.1155/2013/920612
https://doi.org/10.1038/s41391-017-0023-8
https://www.ncbi.nlm.nih.gov/pubmed/29282359
https://doi.org/10.1016/j.ajpath.2011.10.036
https://www.ncbi.nlm.nih.gov/pubmed/22189618
https://doi.org/10.1073/pnas.1213241109
https://doi.org/10.3390/cells12131714
https://doi.org/10.1002/ctm2.95
https://doi.org/10.3892/ijo.2022.5342
https://doi.org/10.1530/ERC-16-0071
https://doi.org/10.1007/s12250-020-00244-z
https://www.ncbi.nlm.nih.gov/pubmed/32557270
https://doi.org/10.1101/gad.1965810
https://www.ncbi.nlm.nih.gov/pubmed/20844012
https://doi.org/10.3390/cancers11040434
https://www.ncbi.nlm.nih.gov/pubmed/30934773
https://doi.org/10.1016/j.mgene.2020.100787
https://doi.org/10.1016/j.cell.2015.05.001
https://www.ncbi.nlm.nih.gov/pubmed/26000489
https://doi.org/10.1038/nature20788
https://www.ncbi.nlm.nih.gov/pubmed/28068672


https://doi.org/10.1158/1078-0432.Ccr-10-3120
https://doi.org/10.1038/pcan.2013.37
https://doi.org/10.3390/cells9061398
https://doi.org/10.1053/j.seminoncol.2013.04.001
https://doi.org/10.1038/s41598-018-36424-x
https://www.ncbi.nlm.nih.gov/pubmed/30568232
https://doi.org/10.1158/2767-9764.Crc-22-0203
https://www.ncbi.nlm.nih.gov/pubmed/36970725
https://doi.org/10.1038/s41598-019-57001-w
https://www.ncbi.nlm.nih.gov/pubmed/31889151
https://doi.org/10.1073/pnas.1815735116
https://www.ncbi.nlm.nih.gov/pubmed/30617074
https://doi.org/10.1515/reveh-2020-0051
https://www.ncbi.nlm.nih.gov/pubmed/32960781
https://doi.org/10.1016/j.diff.2011.04.006
https://www.ncbi.nlm.nih.gov/pubmed/21620560
https://doi.org/10.1158/0008-5472.CAN-05-3082
https://www.ncbi.nlm.nih.gov/pubmed/16707422
https://doi.org/10.3390/ijms17081311
https://www.ncbi.nlm.nih.gov/pubmed/27529214
https://doi.org/10.1016/j.eururo.2013.04.042
https://doi.org/10.1080/08037050310025735
https://doi.org/10.1186/s13046-016-0418-8
https://www.ncbi.nlm.nih.gov/pubmed/27609145
https://doi.org/10.4111/icu.20200605
https://www.ncbi.nlm.nih.gov/pubmed/34085792
https://doi.org/10.2147/CMAR.S250829
https://www.ncbi.nlm.nih.gov/pubmed/32669872
https://doi.org/10.1016/j.jare.2023.04.006
https://www.ncbi.nlm.nih.gov/pubmed/37061215
https://doi.org/10.1038/s41419-020-03326-8
https://doi.org/10.1016/j.semcancer.2022.05.007
https://www.ncbi.nlm.nih.gov/pubmed/35597438
https://doi.org/10.1007/s11912-017-0593-6
https://www.ncbi.nlm.nih.gov/pubmed/28361223
https://doi.org/10.1007/s11912-020-01003-9
https://www.ncbi.nlm.nih.gov/pubmed/33433737
https://doi.org/10.18632/oncotarget.13937
https://www.ncbi.nlm.nih.gov/pubmed/28009986
https://doi.org/10.18632/oncotarget.23363
https://doi.org/10.1038/aja.2011.164
https://www.ncbi.nlm.nih.gov/pubmed/22367179


https://doi.org/10.1093/jmicro/dfp032
https://www.ncbi.nlm.nih.gov/pubmed/19549991
https://doi.org/10.1016/j.ccr.2014.01.021
https://www.ncbi.nlm.nih.gov/pubmed/24651012
https://doi.org/10.1101/gad.219642.113
https://doi.org/10.1016/j.cell.2013.11.019
https://www.ncbi.nlm.nih.gov/pubmed/24315093
https://doi.org/10.4161/auto.6486
https://www.ncbi.nlm.nih.gov/pubmed/18604159
https://doi.org/10.1016/j.bbamcr.2013.06.001
https://www.ncbi.nlm.nih.gov/pubmed/23770045
https://doi.org/10.18632/oncotarget.2528
https://doi.org/10.1038/s41467-018-07178-x
https://doi.org/10.1038/s41388-022-02566-6
https://doi.org/10.2147/TACG.S28881
https://www.ncbi.nlm.nih.gov/pubmed/23776386
https://www.ncbi.nlm.nih.gov/pubmed/25606573
https://doi.org/10.21037/tcr.2017.01.20
https://www.ncbi.nlm.nih.gov/pubmed/30613478
https://doi.org/10.3892/mco.2013.69
https://www.ncbi.nlm.nih.gov/pubmed/24649157
https://doi.org/10.1186/1471-2490-8-21
https://www.ncbi.nlm.nih.gov/pubmed/19115997
https://doi.org/10.1016/S0022-5347(05)64626-5
https://www.ncbi.nlm.nih.gov/pubmed/12187268
https://doi.org/10.1158/0008-5472.CAN-13-2921-T
https://www.ncbi.nlm.nih.gov/pubmed/24356420
https://doi.org/10.1002/pros.21314
https://www.ncbi.nlm.nih.gov/pubmed/21541975
https://doi.org/10.1002/cncr.34433
https://doi.org/10.1038/s41391-023-00665-3
https://doi.org/10.1016/j.euo.2021.07.006
https://www.ncbi.nlm.nih.gov/pubmed/34446369
https://doi.org/10.1002/cncr.32734
https://www.ncbi.nlm.nih.gov/pubmed/32012234
https://doi.org/10.3390/cancers15205070
https://www.ncbi.nlm.nih.gov/pubmed/37894437
https://doi.org/10.1007/978-3-030-22254-3_8
https://www.ncbi.nlm.nih.gov/pubmed/31576543
https://doi.org/10.1016/j.cell.2018.04.034
https://www.ncbi.nlm.nih.gov/pubmed/29906450


https://doi.org/10.1038/s41388-020-01476-9
https://www.ncbi.nlm.nih.gov/pubmed/32978518
https://doi.org/10.1200/po.19.00399
https://www.ncbi.nlm.nih.gov/pubmed/32462107
https://doi.org/10.1038/nature12624
https://www.ncbi.nlm.nih.gov/pubmed/24048065
https://doi.org/10.1038/85776
https://doi.org/10.1001/jamaoncol.2018.5801
https://doi.org/10.1158/1078-0432.CCR-21-0557
https://www.ncbi.nlm.nih.gov/pubmed/33846198
https://doi.org/10.1158/1078-0432.CCR-21-0327
https://www.ncbi.nlm.nih.gov/pubmed/34083238
https://doi.org/10.3389/fonc.2021.761986
https://www.ncbi.nlm.nih.gov/pubmed/34737964
https://doi.org/10.1093/oncolo/oyac198
https://www.ncbi.nlm.nih.gov/pubmed/36200788
https://doi.org/10.1016/j.cell.2015.11.001
https://www.ncbi.nlm.nih.gov/pubmed/26590418
https://doi.org/10.1056/NEJMoa1203055
https://www.ncbi.nlm.nih.gov/pubmed/23013073
https://doi.org/10.1016/j.eururo.2016.04.019
https://www.ncbi.nlm.nih.gov/pubmed/27160946
https://doi.org/10.3390/cancers12071887
https://www.ncbi.nlm.nih.gov/pubmed/32668821
https://doi.org/10.1038/nrd4366
https://doi.org/10.1021/jm201649s
https://doi.org/10.1038/clpt.2012.236
https://www.ncbi.nlm.nih.gov/pubmed/23511784
https://doi.org/10.3389/fphar.2014.00052
https://www.ncbi.nlm.nih.gov/pubmed/24723889
https://doi.org/10.1038/nchembio.1206
https://www.ncbi.nlm.nih.gov/pubmed/23508174
https://doi.org/10.1016/j.drudis.2017.07.015
https://www.ncbi.nlm.nih.gov/pubmed/28778587
https://doi.org/10.1016/j.chembiol.2009.05.011
https://doi.org/10.1042/BSR20140031
https://www.ncbi.nlm.nih.gov/pubmed/24935351
https://doi.org/10.1158/0008-5472.CAN-16-1708
https://doi.org/10.1016/j.drudis.2010.06.008
https://doi.org/10.1161/CIRCULATIONAHA.114.010403
https://doi.org/10.3390/bios5020199


https://doi.org/10.1111/j.1556-4029.2007.00517.x
https://www.ncbi.nlm.nih.gov/pubmed/17680795
https://doi.org/10.1016/j.jpedsurg.2011.10.013
https://www.ncbi.nlm.nih.gov/pubmed/22244387
https://doi.org/10.1007/978-1-59745-060-7_5
https://www.ncbi.nlm.nih.gov/pubmed/19089350
https://doi.org/10.1089/ten.TEC.2018.0241
https://doi.org/10.1038/s41392-023-01393-9

	Introduction 
	Overview of Prostate Cancer (PCa) 
	Limitations of Traditional PCa Cell Lines 

	Patient-Derived Primary Cell Cultures in PCa Research 
	Role of CR in Cell Culture 
	Overview of CR 
	Optimization of CR 
	Rapid and Effective Growth of Patient-Derived Normal and Tumor Cells 
	Acquisition of Stem Cell Properties 

	Advantages of CR over Traditional Approaches 
	Patient-Derived Models for Precision Medicine in PCa 
	Revolutionizing Drug Sensitivity Testing in PCa 
	Addressing Challenges in Rapid and Continuous Cell Growth 

	Applications of CR Cells in PCa Initiation and Progression 
	Insights into PCa Initiation 
	Evolution from Localized to Metastatic PCa 
	Unraveling the Molecular Pathogenesis of Metastatic PCa and Progression 
	BPH Studies 
	CRPC and NEPC 
	Health Disparities 
	Drug Discovery and Precision Medicine for PCa 
	Other Applications of CR 

	Limitations and Future Aspects 
	Conclusions 
	References

