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Short Communication

INTRODUCTION
Unprecedented chances to study the complexity of 
biological systems are being made possible by single-cell 
analysis. However, they are limited to giving a snapshot 
of cellular activities and do not analyze Efforts to translate 
T-cell treatments for hematological malignancies to solid 
tumors have been made, although success has been spotty 
so far. In order to improve therapy planning, there is a 
definite need for a better knowledge of the mechanism of 
action of cellular treatments. The dynamic activity that is a 
part of how cells work (June CH et al., 2018).

In order to comprehend cellular activity and how it relates 
to function, technologies that address individual cell 
dynamics will be very important. The clinical significance 
of immune cells that have been modified to destroy tumor 
cells is growing.

To combat cancer, a variety of T cell therapy ideas are 
being researched, such as chimeric antigen receptor (CAR) 
and conventional T cell receptor (TCR) therapies, as well 
as T cells modified to express a TCR (TEGs), endowing 
cancer-recognizing capabilities through metabolic sensing. 
Due to their capacity to reproduce significant features 
of the original tumor specimen, there is rising interest 
in using patient-derived organoids (PDOs) to replicate 
immunotherapy function, including patient-specific 
responses to medication. The spatial cellular organization 
and tissue dynamics in these three-dimensional (3D) 
structures have also been characterized using imaging, 
including the effectiveness of CAR T-cell therapy in immuno-
organoid co-cultures (Tuveson D et al., 2019).

Imaging has not yet been employed to investigate in-
depth the solid-tumor-targeting dynamics of cellular 
immunotherapy with PDOs, which could produce crucial 

information into their mode of action in a patient-specific 
manner that could be used to improve therapeutic design. 
In order to understand and control the solid-tumor-
targeting strategy of engineered immune cells, we coupled 
organoid and 3D imaging technology for the examination 
of functional single-cell behavior linked with transcriptome 
profiling (Bar-Ephraim YE et al., 2020).

DESCRIPTION
Despite significant advancements in science, cancer has 
remained one of the biggest threats to human health over 
the past few decades. Cancer's poor prognosis is primarily 
brought on by a lack of efficient treatment. Furthermore, 
despite early diagnosis, many individuals are unable to 
receive the proper care. High heterogeneity is a hallmark 
of tumors, and various cancer types typically differ in their 
clinical characteristics and tumorigenic pathways, which 
has an impact on how they respond to treatment.

It is common practice to employ cancer cell lines and patient-
derived xenograft (PDX) models as preclinical tumor models 
for drug screening and therapeutic response evaluation. 
Cancer research has benefited immensely from the use of 
cancer cell lines, which are produced from primary patient 
tumors. Because they can multiply quickly, cancer cell lines 
are frequently employed in high-throughput drug screening 
(Boukhaled GM et al., 2021).

They can also be genetically modified, which is important 
for studying the pathways that lead to the development of 
cancer. But it is evident that the histological and genetic 
characteristics of cancer cell lines have significantly altered 
from those of original tumors.

Since many medications that work well in cancer cell lines 
ultimately fail in clinical trials, this is a common occurrence. 
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Fresh tumor tissue from patients is implanted subcutaneously 
or orthotopically into immune-deficient mice to create PDX 
models. They imitate real tumor’s biological features more 
accurately than cancer cell lines do. Although PDX models 
can more accurately predict drug reactions, their usage in 
medicine is limited because to their cost, time commitment, 
and resource requirements.

It's possible that tumor organoids are the best model to 
find and test new anticancer medications. Organoids are 
multicellular 3D cultivated clusters. They are created from 
pluripotent stem cells or isolated organ progenitors, which 
develop to create a tissue that resembles an organ and 
contains a variety of cell types. Organoids have the ability 
to self-renew and self-organize, and they maintain the 
physiological structure and function of their source tumor 
(Liu H et al., 2000).

In a recent study, 110 metastatic tumour samples from 71 
patients with colorectal or gastric cancer who were enrolled 
in phase I/II clinical trials were used to create patient-derived 
organoids (PDOs). PDOs displayed identical phenotypic and 
genotypic profiles to the original tumours, and they had the 
same range of gene mutations.

Additionally, the results of drug screening were compared 
to the molecular profiling of the tumor organoids. What's 
more, PDOs had a 100% success rate in identifying whether 
patients would respond to certain medications and an 
88% success rate in predicting whether they wouldn't. The 
results of PDOs for treatment prediction are positive, and 
they point to PDOs as a potential platform for identifying 
and evaluating the effectiveness of anticancer treatments.

CONCLUSION
PDOs still have a lot of room for improvement, though 

most of the time, vital components including blood vessels, 
immune cells, and other stromal cells were absent from 
the PDOs created in published studies. One of the most 
significant biological aspects of cancer, angiogenesis, is well-
known. Blood arteries are rarely used for material exchange 
by PDO cells, which may affect their ability to develop and 
respond to medications.

A breakthrough in the treatment of cancer has recently 
been made possible by tumor immunotherapy, namely 
by blocking the immunological checkpoints programmed 
death-1/programmed death ligand-1 (PD-1/PD-L1). A 
current area of research is on how to forecast anti-PD-1/
PDL1 efficacy. PDOs don't contain any immunological 
components, which may limit their usefulness in tumor 
immunotherapy. In fact, some researches are working to 
develop organoid co-cultures with immune cell expansion in 
vitro that will benefit PDOs.
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