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Abstract: 

Human cancer cell lines are invaluable tools in cancer research, playing a pivotal role in signalling the 

complexities of tumor biology, investigating signalling pathways, drug discovery, and exploring 

immunotherapy approaches. Despite their limitations, they have significantly contributed to our understanding 

of cancer and have been instrumental in the development of new treatments. The emergence of advanced 

technologies, such as organoid cultures, organ-on-a-chip systems, and single-cell analysis, holds great promise 

for overcoming the limitations of traditional cell line models and providing more physiologically relevant 

platforms. These advancements have the potential to revolutionize cancer research, enhance our understanding 

of tumor heterogeneity, and pave the way for personalized medicine. With ongoing improvements in 

standardization and quality control, human cancer cell lines will continue to be indispensable in driving future 

advancements and improving patient outcomes in the battle against cancer. 
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1. Introduction: 

Human cancer cell lines are invaluable tools in 

cancer research, playing a crucial role in 

understanding the fundamental mechanisms of 

cancer development and progression. These cell 

lines are derived from cancerous tissues and 

possess unique characteristics that closely mimic 

the behaviour of cancer cells in the human body. 

By studying cancer cell lines, researchers can 

explore various aspects of cancer biology, such as 

tumor initiation, growth, metastasis, drug response, 

and resistance [1]. One of the significant 

advantages of using human cancer cell lines is their 

ability to provide a renewable and reproducible 

source of cancer cells for experimentation. Unlike 

primary tumor samples, which are limited in supply 

and difficult to maintain long-term, cell lines can 
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be cultured and propagated indefinitely. This 

feature allows researchers to conduct extensive 

studies over extended periods, facilitating the 

investigation of diverse aspects of cancer biology 

[1, 2]. Moreover, human cancer cell lines offer a 

standardized and controlled experimental system. 

These cells are often characterized extensively, 

including genomic profiling, histopathological 

analysis, and molecular profiling, which provides 

valuable information about their genetic alterations 

and molecular subtypes. Such comprehensive 

characterization allows researchers to select 

appropriate cell lines for specific research 

questions, ensuring reliable and relevant results. 

Cancer cell lines also enable the evaluation of drug 

efficacy and toxicity, playing a crucial role in 

preclinical drug development. By exposing cancer 

cell lines to potential therapeutic agents, 

researchers can assess their effects on cell viability, 

proliferation, apoptosis, and other relevant 

endpoints. This information aids in identifying 

promising drug candidates and predicting their 

potential clinical success or failure. Additionally, 

cancer cell lines have contributed significantly to 

our understanding of cancer genetics and molecular 

biology. By studying these cells, researchers have 

identified numerous genetic mutations, aberrant 

signaling pathways, and molecular alterations that 

drive cancer development and progression. Insights 

gained from cancer cell lines have led to the 

discovery of novel therapeutic targets and the 

development of targeted therapies, revolutionizing 

cancer treatment approaches [3]. 

Furthermore, cancer cell lines serve as models for 

studying cancer heterogeneity, which refers to the 

diversity of cancer cells within a tumor. Tumors are 

comprised of heterogeneous cell populations with 

distinct characteristics and responses to therapies. 

By utilizing multiple cancer cell lines derived from 

different tumor types and stages, researchers can 

investigate the underlying mechanisms of intra-

tumoral heterogeneity and its implications for 

treatment resistance and disease progression [4, 5]. 

2. ESTABLISHMENT AND MAINTENANCE 

OF CANCER CELL LINES: 

Establishing and maintaining cancer cell lines 

require expertise, adherence to sterile techniques, 

and appropriate culture conditions to ensure the 

long-term viability and stability of the cells. These 

cell lines serve as valuable tools for cancer 

research, facilitating a better understanding of the 

disease and aiding in the development of novel 

therapeutic strategies. Establishment and 

maintenance of cancer cell lines involve a series of 

steps to obtain a sustainable and reproducible 

population of cancer cells for research purposes.  
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Fig.1: Establishment of tumor cell lines from 

primary tumor cell line [6] 

Here is a general overview of the process: 

2.1 Source of Cells: 

Cancer cell lines can be derived from various 

sources, such as solid tumors or haematological 

malignancies. Tumor samples are obtained from 

surgical resections, biopsies, or sometimes from 

autopsy samples. These samples are collected 

following ethical guidelines and with appropriate 

informed consent [7]. 

2.2 Primary Culture: 

Upon obtaining the tumor sample, it is processed in 

a sterile environment. The tissue is typically 

minced or disaggregated mechanically or 

enzymatically to obtain a single-cell suspension. 

The cells are then cultured in a suitable nutrient-

rich medium containing growth factors, serum, and 

antibiotics. This initial culture is referred to as the 

primary culture [7, 8]. 

2.3 Immortalization: 

Primary cultures have a limited lifespan and 

eventually undergo replicative senescence. To 

establish a cancer cell line, the cells need to be 

immortalized, allowing them to divide indefinitely. 

Immortalization can be achieved through various 

methods: 

A. Spontaneous Immortalization: In some cases, 

cancer cells naturally acquire mutations that confer 

immortalization, such as activating mutations in 

telomerase or bypassing senescence checkpoints. 

These cells can be selected and expanded to 

establish a cell line. 

B. Viral Transformation: Certain viruses, like 

Epstein-Barr virus (EBV) or human papillomavirus 

(HPV), can infect cancer cells and introduce 

genetic alterations that lead to immortalization. 

Viral transformation can be achieved by infecting 

the cells with the appropriate virus or introducing 

viral genes using recombinant techniques. 

C. Induced Immortalization: Immortalization 

can also be induced artificially by introducing 

specific genes into the cells, such as the expression 

of telomerase or inactivation of tumor suppressor 

genes, using techniques like gene transfection or 

gene knockout [7, 8]. 

2.4 Culture Conditions: 

Maintaining cancer cell lines requires optimal 

culture conditions. These conditions may vary 

depending on the specific cell line, but generally 

include: 

A. Growth Medium: Cancer cells require a 

nutrient-rich growth medium supplemented with 

essential factors like growth factors, amino acids, 

vitamins, and minerals. Fetal bovine serum (FBS) 

or other serum substitutes are often added to 

provide necessary nutrients and growth-promoting 

factors. 

B. Temperature and Atmospheric Conditions: 

Cancer cell lines are typically cultured at 37°C in a 

humidified incubator with a controlled atmosphere 
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containing 5% carbon dioxide (CO2). These 

conditions mimic the physiological environment 

necessary for their growth. 

C. Sub culturing: Cancer cell lines need to be sub 

cultured regularly to prevent overcrowding and 

maintain their viability. This involves detaching 

the cells from the culture vessel using enzymatic or 

mechanical methods and transferring them to fresh 

culture vessels with a new growth medium. 

D. Quality Control: Regular monitoring of cell 

line identity and characteristics is crucial. 

Authentication methods, such as DNA profiling or 

short tandem repeat (STR) analysis, can ensure the 

integrity and fidelity of the cell line over time [7]. 

3. CHARACTERIZATION OF CANCER 

CELL LINES [8, 9, 10] 

Characterizing and authenticating cancer cell lines 

is crucial to ensure their identity, quality, and 

consistency for reliable research outcomes.  

 

Fig.2: Characterization of cancer cell [11] 
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Several techniques are employed to assess the 

genetic and functional characteristics of cancer cell 

lines. Here are some commonly used methods: 

3.1 DNA Profiling: 

DNA profiling is a powerful technique used to 

authenticate cell lines by comparing the DNA 

profiles of the cell line with the original source 

material. It involves analysing specific genetic 

markers, such as short tandem repeat (STR) loci or 

single nucleotide polymorphisms (SNPs). The 

DNA profiles of the cell line are compared to 

known profiles of the donor tissue or previously 

authenticated cell lines to confirm their identity. 

3.2 Genetic Analysis: 

Genetic analysis methods provide insights into the 

genetic alterations present in cancer cell lines. 

These techniques include: 

A. Karyotyping: Karyotyping involves examining 

the chromosomal composition and structure of 

cells. It helps identify chromosomal abnormalities, 

such as translocations, deletions, or duplications, 

which are common in cancer cells. 

B. Fluorescence in situ Hybridization (FISH): 

FISH allows the visualization and detection of 

specific DNA sequences or genes within the cell. It 

is useful for identifying gene amplifications, 

deletions, or rearrangements associated with 

cancer. 

C. Comparative Genomic Hybridization (CGH) 

or Array CGH: CGH techniques enable the 

detection of genomic imbalances, such as copy 

number alterations, across the entire genome. 

Array CGH provides higher resolution and can 

identify genetic alterations with greater precision. 

D. Next-Generation Sequencing (NGS): NGS 

technologies can sequence the entire genome, 

exome, or transcriptome of cancer cell lines. This 

provides comprehensive information about genetic 

mutations, gene expression, and other genomic 

alterations. 

3.3 Functional Assays: 

Functional assays assess the behavior and 

characteristics of cancer cell lines. These assays 

evaluate various aspects, such as: 

A. Proliferation and Viability Assays: These 

assays measure the rate of cell growth, viability, 

and response to different treatments or stimuli. 

Common assays include MTT assay, cell counting, 

or clonogenic assays. 

B. Migration and Invasion Assays: These assays 

assess the ability of cancer cells to migrate and 

invade surrounding tissues. Trans well migration 

assays or Boyden chamber assays are commonly 

employed. 

C. Drug Sensitivity and Resistance Assays: 

These assays determine the response of cancer cells 

to different therapeutic agents. They can help 

identify drug sensitivities, resistance mechanisms, 

and potential therapeutic targets. 
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D. Gene Expression Analysis: Techniques like 

quantitative real-time PCR (qRT-PCR) or RNA 

sequencing (RNA-seq) are used to analyze gene 

expression patterns, identifying differentially 

expressed genes or signaling pathways. 

4. APPLICATIONS OF CANCER CELL 

LINES 

By utilizing a combination of these techniques, 

researchers can comprehensively characterize and 

authenticate cancer cell lines, ensuring their 

validity and relevance for cancer research. These 

methods contribute to the reliability and 

reproducibility of experimental results and aid in 

the development of effective therapeutic strategies 

[11, 12, 13]. 

Cancer cell lines play a crucial role in elucidating 

signaling pathways involved in cancer 

development and progression. They serve as tools 

for studying the activation and regulation of 

oncogenic pathways, such as the MAPK/ERK, 

PI3K/AKT, Wnt/β-catenin, and Notch pathways. 

Manipulating these pathways in cancer cell lines 

can help unravel their roles in tumor growth, 

survival, and drug resistance, leading to the 

identification of potential therapeutic targets [14, 

13, 15]. 

4.1 Drug Discovery and Development: 

Cancer cell lines are essential in the early stages of 

drug discovery and development. They are utilized 

to screen and evaluate the efficacy of potential 

therapeutic agents against cancer cells. By 

exposing cancer cell lines to different compounds 

or drug candidates, researchers can assess their 

anti-proliferative effects, cytotoxicity, and ability 

to induce apoptosis. This enables the identification 

of promising compounds for further preclinical and 

clinical development [16]. 

4.2 Evaluation of Therapeutic Targets: 

Human cancer cell lines are invaluable for 

investigating the validity and therapeutic potential 

of specific targets. By selectively targeting genes, 

proteins, or pathways in cancer cell lines, 

researchers can assess their impact on cellular 

processes and tumor growth. This information aids 

in validating potential therapeutic targets and 

guiding the development of targeted therapies [16]. 

4.3 Modelling Drug Responses and Resistance: 

Cancer cell lines provide a platform for studying 

drug responses and resistance mechanisms. By 

exposing cancer cell lines to various therapeutic 

agents, researchers can determine their sensitivity 

or resistance profiles. These studies help identify 

predictive biomarkers of drug response and 

resistance, allowing for more personalized 

treatment strategies. Additionally, cancer cell lines 

can be manipulated to develop drug-resistant cell 

line models, enabling the investigation of 

resistance mechanisms and the development of 

strategies to overcome treatment resistance [17]. 

4.4 Immunotherapy Approaches: 

Cancer cell lines are used to study and develop 

immunotherapy approaches for cancer treatment. 
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They serve as models for exploring immune 

checkpoint inhibitors, adoptive cell therapies, 

cancer vaccines, and other immunotherapeutic 

strategies. Cancer cell lines can be used to assess 

immune cell infiltration, evaluate immune response 

modifiers, and investigate the mechanisms of 

immunotherapy resistance [18, 19]. 

5. CONTRIBUTIONS TO PERSONALIZED 

MEDICINE 

Cancer cell lines have made significant 

contributions to personalized medicine, 

particularly through the use of patient-derived 

xenograft (PDX) models and ex vivo drug 

sensitivity testing. These approaches offer valuable 

insights into individual patient responses to 

specific treatments and aid in tailoring therapies for 

improved patient outcomes [20]. Let's explore their 

contributions in more detail: 

5.1 Patient-Derived Xenograft (PDX) Models: 

[21, 22, 23, 24] 

PDX models involve implanting patient-derived 

tumor tissue directly into immunodeficient mice, 

allowing the tumor to grow and develop in an 

environment that closely mimics the human tumor 

microenvironment. PDX models retain the genetic 

and histopathological characteristics of the original 

patient tumor, making them valuable tools for 

personalized medicine. Their contributions 

include: 

A. Predicting Drug Response: PDX models 

enable researchers to assess the response of an 

individual patient's tumor to different therapeutic 

agents or treatment combinations. By testing a 

range of drugs on PDX models, clinicians can 

obtain valuable information on drug efficacy, 

toxicity, and resistance specific to the patient's 

tumor. 

B. Identifying Biomarkers: PDX models 

facilitate the identification of predictive 

biomarkers that correlate with treatment response 

or resistance. Analysis of gene expression, 

mutations, or protein expression patterns in PDX 

models can help identify biomarkers that guide 

treatment decisions and personalized therapy 

selection. 

C. Preclinical Testing: PDX models serve as 

preclinical models for evaluating the efficacy and 

safety of novel therapeutic agents. They provide a 

bridge between in vitro studies and clinical trials, 

allowing researchers to gather crucial data on drug 

activity before advancing to human trials. 

5.2 Ex Vivo Drug Sensitivity Testing: [25, 26] 

Ex vivo drug sensitivity testing involves culturing 

patient-derived tumor cells or tumor fragments 

from biopsy or surgical samples and assessing their 

response to different drugs or treatment regimens. 

This approach offers the following contributions: 

A. Personalized Treatment Selection: By testing 

a patient's tumor cells against a panel of drugs ex 

vivo, researchers can identify the most effective 

treatment options for that particular patient. This 

information helps guide personalized treatment 
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decisions, avoiding unnecessary exposure to 

ineffective therapies and optimizing treatment 

outcomes. 

B. Rapid Screening: Ex vivo drug sensitivity 

testing allows for rapid screening of multiple drugs 

or drug combinations in a relatively short period. 

This accelerates the process of treatment decision-

making, especially in cases where immediate 

therapy selection is critical. 

C. Investigating Mechanisms of Resistance: Ex 

vivo drug sensitivity testing can help elucidate the 

mechanisms underlying treatment resistance in 

individual patients. By evaluating the response of 

tumor cells to different drugs, researchers can 

identify resistance patterns and explore potential 

strategies to overcome resistance. Both PDX 

models and ex vivo drug sensitivity testing 

contribute to personalized medicine by tailoring 

treatment strategies to the individual patient's 

tumor characteristics and responses. They provide 

valuable platforms for preclinical testing, treatment 

prediction, and understanding the underlying 

biology of tumors, ultimately improving patient 

outcomes in the era of personalized cancer care. 

6. CHALLENGES AND LIMITATIONS [27, 

28, 29, 30, 31] 

Efforts are underway to address these limitations 

and improve the utility of cancer cell lines in 

research. Initiatives for better standardization, 

authentication, and quality control are being 

developed to ensure the reproducibility and 

reliability of cell line-based studies. Additionally, 

the integration of advanced technologies like 

single-cell sequencing and three-dimensional 

culture systems may help overcome some of the 

challenges associated with tumor heterogeneity 

and the in vitro environment. 

Despite these limitations, cancer cell lines remain 

valuable models for hypothesis generation, 

mechanistic studies, and initial screening of 

therapeutic agents. However, their findings should 

be validated and further investigated using more 

representative models, such as patient-derived 

models or in vivo animal models, to ensure the 

clinical relevance of the research outcomes. 

1. Representativeness of Tumours: 

Cancer cell lines are derived from a single tumor 

sample, and therefore may not fully represent the 

complexity and heterogeneity of tumors in patients. 

Tumors are known to exhibit intratumoral and 

intratumoral heterogeneity, with diverse 

subpopulations of cells possessing distinct genetic 

and phenotypic characteristics. Cell lines may not 

fully capture this heterogeneity, potentially 

limiting their translational relevance. 

2. Clonal Heterogeneity: 

Cancer cell lines often undergo clonal selection 

during the establishment and maintenance process. 

This can result in the expansion of specific cell 

subpopulations and the loss of others, potentially 

altering the original tumor characteristics. The 

selected clones may not accurately represent the 

full spectrum of tumor cells and their responses to 
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treatments, limiting the generalizability of research 

findings. 

3. Cross-Contamination and Misidentification: 

Cross-contamination and misidentification of cell 

lines are significant concerns in cancer research. 

Contamination can occur during the handling, 

culture, or storage of cell lines, leading to the 

misidentification of cell lines or unintentional 

mixing of different cell lines. This can result in 

erroneous data interpretation and misleading 

research outcomes. 

4. Lack of Standardization and Quality Control: 

There is a need for improved standardization and 

quality control measures in cancer cell line 

research. Cell lines can exhibit genetic drift, 

phenotypic changes, or alterations in response to 

treatments over time. Additionally, there is a lack 

of uniform guidelines for authentication and 

quality control across research laboratories, leading 

to inconsistencies and potential inaccuracies in 

published data. 

5. In vitro Environment: 

Cancer cell lines are cultured in vitro, which is a 

simplified environment that does not fully 

recapitulate the complexities of the tumor 

microenvironment. The absence of stromal cells, 

immune cells, and extracellular matrix components 

can influence cell behaviour and drug responses, 

potentially limiting the translational value of in 

vitro findings. 

6. Limited Clinical Correlation: 

While cancer cell lines provide valuable insights 

into cancer biology and drug responses, their 

correlation with clinical outcomes in patients is not 

always straightforward. Factors such as differences 

in drug metabolism, host immune response, and 

tumor microenvironment interactions can 

contribute to disparities between in vitro findings 

and clinical efficacy. 

7. EMERGING TECHNOLOGIES AND 

FUTURE DIRECTIONS [32, 33, 34, 34, 36. 37] 

Emerging technologies in human cancer cell line 

research offer exciting opportunities to overcome 

some of the limitations of traditional cell culture 

models and provide more physiologically relevant 

platforms for studying tumor biology and 

therapeutic responses. Here are three key emerging 

technologies and their potential impact: 

1. Organoid Cultures: 

Organoids are three-dimensional cell culture 

models that mimic the structural and functional 

characteristics of organs or tissues. In cancer 

research, tumor organoids derived from patient 

samples or cancer cell lines have gained popularity. 

These organoids recapitulate key features of 

tumors, including cellular heterogeneity, spatial 

organization, and complex interactions with the 

microenvironment. They offer a closer 

representation of the original tumor and can be 

used for drug screening, personalized medicine, 

and studying tumor-stroma interactions. Organoid 
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cultures hold promise for understanding tumor 

biology, testing novel therapies, and evaluating 

drug responses in a more clinically relevant context 

[34, 38]. 

2. Organ-on-a-Chip Systems: 

Organ-on-a-chip systems are microfluidic devices 

that recreate the structure and function of human 

organs at a small scale. These systems consist of 

microchannel lined with living cells, allowing for 

the modelling of tissue-tissue interfaces, perfusion, 

and mechanical forces. In the context of cancer 

research, organ-on-a-chip platforms can replicate 

aspects of the tumor microenvironment, including 

blood vessels, immune cells, and extracellular 

matrix components. These systems enable the 

study of tumor invasion, angiogenesis, metastasis, 

and drug responses with improved physiological 

relevance. Organ-on-a-chip systems have the 

potential to enhance our understanding of tumor 

biology and accelerate drug development by 

providing more accurate and predictive models 

[39]. 

3. Single-Cell Analysis: 

Single-cell analysis techniques have revolutionized 

our ability to study cellular heterogeneity and 

dynamics within tumors. By examining individual 

cells within a population, researchers can identify 

distinct subpopulations, uncover rare cell types, 

and characterize cellular states. Single-cell RNA 

sequencing (scRNA-seq) allows for the profiling of 

gene expression patterns at the single-cell level, 

providing insights into cell type identification, 

cellular transitions, and signaling pathways. Other 

single-cell analysis techniques, such as single-cell 

proteomics and single-cell epigenomics, offer 

additional layers of information. Single-cell 

analysis of cancer cell lines enables the 

identification of drug-resistant sub clones, the 

exploration of treatment-induced changes, and the 

discovery of novel therapeutic targets. This 

technology has the potential to advance 

personalized medicine by enabling the 

identification of unique molecular profiles and 

therapeutic vulnerabilities within individual 

tumors. These emerging technologies represent the 

future directions of human cancer cell line 

research, offering more sophisticated and 

representative models for studying tumor biology, 

therapeutic responses, and personalized medicine. 

Incorporating these technologies into cancer 

research workflows can enhance our understanding 

of cancer biology, improve drug discovery and 

development, and ultimately lead to more effective 

treatments for cancer patients [38,39]. 

Conclusion: 

Human cancer cell lines have played a vital role in 

advancing cancer research by providing valuable 

models for studying tumor biology, investigating 

signaling pathways, drug discovery, evaluating 

therapeutic targets, modelling drug responses, and 

exploring immunotherapy approaches. Despite 

their limitations, cancer cell lines have 

significantly contributed to our understanding of 

cancer and the development of new treatments. 

Moreover, emerging technologies such as organoid 
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cultures, organ-on-a-chip systems, and single-cell 

analysis hold immense promise for overcoming the 

limitations of traditional cell line models and 

providing more physiologically relevant platforms. 

These advancements have the potential to further 

enhance our understanding of tumor heterogeneity, 

the tumor microenvironment, and personalized 

medicine. With ongoing efforts to improve 

standardization, authentication, and quality 

control, human cancer cell lines will continue to be 

indispensable tools in cancer research, driving 

future advancements and improving patient 

outcomes in the fight against cancer. 

References: 

1. Burdall SE, Hanby AM, Lansdown MR, Speirs V. 

Breast cancer cell lines: friend or foe?. Breast 

cancer research. 2003 Apr;5(2):1-7. 

2. Clark WH. Tumour progression and the nature of 

cancer. British journal of cancer. 1991 

Oct;64(4):631-44. 

3. Levine EM, Thomas L, McGregor D, Hayflick L, 

Eagle H. Altered nucleic acid metabolism in human 

cell cultures infected with mycoplasma. 

Proceedings of the National Academy of Sciences. 

1968 Jun;60(2):583-9. 

4. McGarrity GJ, Phillips DM, Vaidya AB. 

Mycoplasmal infection of lymphocyte cell cultures: 

infection with M. salivarium. In vitro. 1980 

Apr;16(4):346-56. 

5. Wise KS, Cassell GH, Action RT. Selective 

association of murine T lymphoblastoid cell surface 

alloantigens with Mycoplasma hyorhinis. 

Proceedings of the National Academy of Sciences. 

1978 Sep;75(9):4479-83. 

6. Lin CY, Erkek S, Tong Y, Yin L, Federation AJ, 

Zapatka M, Haldipur P, Kawauchi D, Risch T, 

Warnatz HJ, Worst BC. Active medulloblastoma 

enhancers reveal subgroup-specific cellular origins. 

Nature. 2016 Feb 4;530(7588):57-62. 

7. Nelson-Rees WA, Daniels DW, Flandermeyer RR. 

Cross-contamination of cells in culture. Science. 

1981 Apr 24;212(4493):446-52. 

8. Rinner B, Froehlich EV, Buerger K, Knausz H, 

Lohberger B, Scheipl S, Fischer C, Leithner A, 

Guelly C, Trajanoski S, Szuhai K. Establishment 

and detailed functional and molecular genetic 

characterisation of a novel sacral chordoma cell 

line, MUG-Chor1. International journal of oncology. 

2012 Feb 1;40(2):443-51. 

9. Polinger IS. Separation of cell types in embryonic 

heart cell cultures. Experimental cell research. 1970 

Nov 1;63(1):78-82. 

10. Zhou X, Wang Z, Zhao Y, Podratz K, Jiang S. 

Characterization of sixteen endometrial cancer cell 

lines. Cancer Research. 2007 May 

1;67(9_Supplement):3870-. 

11. Ben-David U, Siranosian B, Ha G, Tang H, Oren Y, 

Hinohara K, Strathdee CA, Dempster J, Lyons NJ, 

Burns R, Nag A. Genetic and transcriptional 

evolution alters cancer cell line drug response. 

Nature. 2018 Aug 16;560(7718):325-30. 

12. Perez AG, Kim JH, Gelbard AS, Djordjevic B. 

Altered incorporation of nucleic acid precursors by 

mycoplasma-infected mammalian cells in culture. 

Experimental Cell Research. 1972 Feb 1;70(2):301-

10. 

13. Nims RW, Sykes G, Cottrill K, Ikonomi P, Elmore E. 

Short tandem repeat profiling: part of an overall 

strategy for reducing the frequency of cell 

misidentification. In Vitro Cellular & Developmental 

Biology-Animal. 2010 Dec;46:811-9. 

14. Lax SF. Pathology of endometrial carcinoma. 

Molecular Genetics of Endometrial Carcinoma. 

2017:75-96. 

15. Ghandi M, Huang FW, Jané-Valbuena J, Kryukov 

GV, Lo CC, McDonald III ER, Barretina J, Gelfand 

ET, Bielski CM, Li H, Hu K. Next-generation 



Indian Journal of Health Care, Medical & Pharmacy Practice Vol 5; Issue 1, Jan-June 2024, ISSN 2583-2069 

 

IJHMP 12 
 

characterization of the cancer cell line 

encyclopedia. Nature. 2019 May 

23;569(7757):503-8. 

16. National Cancer Institute. Cancer statistics (2018), 

https://www.cancer.gov  

17. Guinney J, Dienstmann R, Wang X, De Reynies A, 

Schlicker A, Soneson C, Marisa L, Roepman P, 

Nyamundanda G, Angelino P, Bot BM. The 

consensus molecular subtypes of colorectal cancer. 

Nature medicine. 2015 Nov;21(11):1350-6. 

18. Mochizuki H, Kennedy K, Shapiro SG, Breen M. 

BRAF mutations in canine cancers. PloS one. 2015 

Jun 8;10(6):e0129534. 

19. Morgan G, Ward R, Barton M. The contribution of 

cytotoxic chemotherapy to 5-year survival in adult 

malignancies. Clinical oncology. 2004 Dec 

1;16(8):549-60. 

20. Burney IA, Lakhtakia R. Precision Medicine: Where 

have we reached and where are we headed?. 

Sultan Qaboos University Medical Journal. 2017 

Aug;17(3):e255. 

21. Soda M, Choi YL, Enomoto M, Takada S, 

Yamashita Y, Ishikawa S, Fujiwara SI, Watanabe H, 

Kurashina K, Hatanaka H, Bando M. Identification 

of the transforming EML4–ALK fusion gene in non-

small-cell lung cancer. Nature. 2007 Aug 

2;448(7153):561-6. 

22. Ledermann, J., Harter, P., Gourley, C., Friedlander, 

M., Vergote, I., Rustin, G., Scott, C.L., Meier, W., 

Shapira-Frommer, R., Safra, T. and Matei, D., 

2014. Olaparib maintenance therapy in patients 

with platinum-sensitive relapsed serous ovarian 

cancer: a preplanned retrospective analysis of 

outcomes by BRCA status in a randomised phase 

2 trial. The lancet oncology, 15(8), pp.852-861. 

23. O′ Donnell RL, McCormick A, Mukhopadhyay A, 

Woodhouse LC, Moat M, Grundy A, Dixon M, 

Kaufman A, Soohoo S, Elattar A, Curtin NJ. The use 

of ovarian cancer cells from patients undergoing 

surgery to generate primary cultures capable of 

undergoing functional analysis. PloS one. 2014 Mar 

6;9(3):e90604. 

24. Pandrangi SL, Raju Bagadi SA, Sinha NK, Kumar 

M, Dada R, Lakhanpal M, Soni A, Malvia S, Simon 

S, Chintamani C, Mohil RS. Establishment and 

characterization of two primary breast cancer cell 

lines from young Indian breast cancer patients: 

mutation analysis. Cancer cell international. 2014 

Dec;14(1):1-20. 

25. Patel AK, Rajput SP. A review on human biological 

material-types, uses, storage and disposal. 

Materials Today: Proceedings. 2019 Jan 

1;18:5133-40. 

26. Penderecka K, Ibbs M, Kaluzna A, Lewandowska 

A, Marszalek A, Mackiewicz A, Dams‐Kozlowska H. 

Implementation of a dynamic culture condition to 

the heterotypic 3D breast cancer model. Journal of 

Biomedical Materials Research Part B: Applied 

Biomaterials. 2020 May;108(4):1186-97. 

27. Qiu X, Huang JH, Westerhof TM, Lombardo JA, 

Henrikson KM, Pennell M, Pourfard PP, Nelson EL, 

Nath P, Haun JB. Microfluidic channel optimization 

to improve hydrodynamic dissociation of cell 

aggregates and tissue. Scientific reports. 2018 Feb 

9;8(1):2774. 

28. Hudu SA, Alshrari AS, Syahida A, Sekawi Z. Cell 

culture, technology: enhancing the culture of 

diagnosing human diseases. Journal of clinical and 

diagnostic research: JCDR. 2016 Mar;10(3):DE01. 

29. Jensen K, Krusenstjerna-Hafstrøm R, Lohse J, 

Petersen KH, Derand H. A novel quantitative 

immunohistochemistry method for precise protein 

measurements directly in formalin-fixed, paraffin-

embedded specimens: analytical performance 

measuring HER2. Modern Pathology. 2017 

Feb;30(2):180-93. 

30. Jonkman J, Brown CM, Wright GD, Anderson KI, 

North AJ. Tutorial: guidance for quantitative 

confocal microscopy. Nature protocols. 2020 

May;15(5):1585-611. 

https://www.cancer.gov/


Indian Journal of Health Care, Medical & Pharmacy Practice Vol 5; Issue 1, Jan-June 2024, ISSN 2583-2069 

 

IJHMP 13 
 

 

31. Kapałczyńska M, Kolenda T, Przybyła W, 

Zajączkowska M, Teresiak A, Filas V, Ibbs M, 

Bliźniak R, Łuczewski Ł, Lamperska K. 2D and 3D 

cell cultures–a comparison of different types of 

cancer cell cultures. Archives of Medical Science. 

2018 Jun 19;14(4):910-9. 

32. Kodack DP, Farago AF, Dastur A, Held MA, 

Dardaei L, Friboulet L, von Flotow F, Damon LJ, 

Lee D, Parks M, Dicecca R. Primary patient-derived 

cancer cells and their potential for personalized 

cancer patient care. Cell reports. 2017 Dec 

12;21(11):3298-309. 

33. Kurashina Y, Imashiro C, Hirano M, Kuribara T, 

Totani K, Ohnuma K, Friend J, Takemura K. 

Enzyme-free release of adhered cells from 

standard culture dishes using intermittent ultrasonic 

traveling waves. Communications biology. 2019 

Oct 29;2(1):393. 

34. Casali PG, Vyas M. Data protection and research in 

the European Union: a major step forward, with a 

step back. Annals of Oncology. 2021 Jan 

1;32(1):15-9. 

35. Dallaglio K, Petrachi T, Marconi A, Truzzi F, Lotti R, 

Saltari A, Morandi P, Puviani M, Maiorana A, Roop 

DR, Pincelli C. Isolation and characterization of 

squamous cell carcinoma-derived stem-like cells: 

role in tumor formation. International Journal of 

Molecular Sciences. 2013 Sep 26;14(10):19540-

55. 

36. Geraghty RJ, Capes-Davis A, Davis JM, Downward 

J, Freshney RI, Knezevic I, Lovell-Badge R, 

Masters JR, Meredith J, Stacey GN, Thraves P. 

Guidelines for the use of cell lines in biomedical 

research. British journal of cancer. 2014 

Sep;111(6):1021-46. 

37. Gillooly JF, Hayward A, Hou C, Burleigh JG. 

Explaining differences in the lifespan and replicative 

capacity of cells: a general model and comparative 

analysis of vertebrates. Proceedings of the Royal 

Society B: Biological Sciences. 2012 Oct 

7;279(1744):3976-80. 

38. Olive PL, Banáth JP. The comet assay: a method to 

measure DNA damage in individual cells. Nature 

protocols. 2006 Jun;1(1):23-9. 

39. Mcmanus LM, Mitchell RN. Pathobiology of human 

disease: a dynamic encyclopedia of disease 

mechanisms. Elsevier; 2014 Aug 1.

Cite this article Aarti et al, Human Cancer Cells line and their uses in Research. Indian Journal of Health Care, Medical & Pharmacy 

Practice.2024; 5(1) 1-13.

 


