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Cell culture After cells of interest have been isolated from living tissue, they can subsequently be maintained under carefully controlled
conditions. Most cells require a surface or an artificial substrate to form an adherent culture as a monolayer (one single. He presented his
original Cell culture or tissue culture is the process by which cells are grown under controlled conditions, generally outside of their natural
environment. They need to be kept at body temperature (37 °C) in an incubator. These conditions vary for each cell type, but generally consist
of a suitable vessel with a substrate or rich medium that supplies the essential nutrients (amino acids, carbohydrates, vitamins, minerals),
growth factors, hormones, and gases (C02, 02), and regulates the physio-chemical environment (pH buffer, osmotic pressure, temperature).
assertions, methods for tissue and cell culture have been realized, leading to significant discoveries in biology and medicine 3c¢39ce228c¢

Triple-negative breast cancer comprises 15-20% of all breast cancer cases and affects more young women or women with a mutation in the
BRCAL gene than other breast cancers. Triple-negative breast cancers comprise a very heterogeneous group of cancers. 3c¢39ce228c

Clonogens Unlike most cells, clonogens can survive for a long time and are resistant to cancer treatments like chemotherapy and radiotherapy.
They are found in both healthy tissues and tumors. doi:10 Clonogens are cells that can self-renew and form colonies. 21 (1) 686. cancer stem
cells and the tumor microenvironment: implications for novel therapeutic strategies&quot;. Journal of Translational Medicine 3c39ce228c

Tumour heterogeneity However, research into understanding and characterizing heterogeneity can allow for a better. The heterogeneity of
cancer cells introduces significant challenges in designing effective treatment strategies. The tumor microenvironment may also contribute to
tumour expansion, as it is capable of altering Tumour heterogeneity describes the observation that different tumour cells can show distinct
morphological and phenotypic profiles, including cellular morphology, gene expression, metabolism, motility, proliferation, and metastatic
potential. A minimal level of intra-tumour heterogeneity is a simple consequence of the imperfection of DNA replication: whenever a cell (normal
or cancerous) divides, a few mutations are acquired—leading to a diverse population of cancer cells. This phenomenon occurs both between
tumours (inter-tumour heterogeneity) and within tumours (intra-tumour heterogeneity). selective advantage during certain stages of tumour
progression 3c39ce228c
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Organoid Organoids and Bioprinting: Recent Advances in Dental Epithelium and Ameloblast Models to Study Tooth Biology and
Regeneration&quot;. Stem Cell Reviews and Reports An organoid is a miniaturised and simplified version of an organ produced in vitro in three
dimensions that mimics the key functional, structural, and biological complexity of that organ. It is derived from one or a few cells from a tissue,
embryonic stem cells, or induced pluripotent stem cells, which can self-organize in three-dimensional culture owing to their self-renewal and
differentiation capacities. The technique for growing organoids has rapidly improved since the early 2010s, and The Scientist named it one of the
biggest scientific advancements of 2013. Scientists and engineers use organoids to study development and disease in the laboratory, for drug
discovery and development in industry, personalized diagnostics and medicine, gene and cell therapies, tissue engineering, and regenerative
3c39ce228c¢

Denis Wirtz Vol. Razafsky, D. Hodzic, Nuclear envelope in nuclear positioning and cell migration, in: Advances in Experimental Medicine and
Biology. 773; 471-490 Denis Wirtz is the vice provost for research and Theophilus Halley Smoot Professor of Engineering Science at Johns
Hopkins University. He is an expert in the molecular and biophysical mechanisms of cell motility and adhesion and nuclear dynamics in health
and disease. Wirtz, and D 3¢39ce228c

In mammals, in some experimental settings a surgical implantation of an imaging window is performed prior to intravital microscopy. This allows
repeated observations over several days or weeks. For example, if researchers want to visualize liver cells of a live mouse they will implant an
imaging window into mouse's abdomen. 3c39ce228c¢

3D cell culture Unlike 2D environments (e. doi:10. a Petri dish), a 3D cell culture allows cells in vitro to grow in all directions, similar to how they
would in vivo. 1016/s1569-2574(02)08019-x A 3D cell culture is an artificially created environment in which biological cells are permitted to grow
or interact with their surroundings in all three dimensions. Adv Space Biol Med. 8: 177-95. Approximately 300 spheroids are usually cultured per
bioreactor. &quot;Spaceflight bioreactor studies of cells and tissues&quot;. These three-dimensional cultures are usually grown in bioreactors,
small capsules in which the cells can grow into spheroids, or 3D cell colonies. Advances in Space Biology and Medicine. (2002). g 3c39ce228c¢

TNBC is the most challenging breast cancer type to treat. Hormone therapy that is used for other breast cancers does not work for TNBC. In its
early... 3c¢39ce228c

Triple-negative breast cancer the tumor is negative on all three tests, giving it the name triple-negative). e. The widely used diabetes drug
metformin Triple-negative breast cancer (TNBC) is any breast cancer that either lacks or shows low levels of estrogen receptor (ER),
progesterone receptor (PR) and human epidermal growth factor receptor 2 (HER2) overexpression and/or gene amplification (i. Triple-negative is
sometimes used as a surrogate term for basal-like. activation resulting in promotion of tumor growth and metastasis as the tumor
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microenvironment is infiltrated with Treg 3c39ce228c¢

Exosomes are formed through the inward budding of a late endosome, also known as a multivesicular body (MVB). The intraluminal vesicles

(ILVs) of the multivesicular body (MVB) bud inward into the endosomal lumen. If the MVB fuses with the cell surface (the plasma membrane),
these ILVs are released as exosomes. 3c39ce228c Mice are the most common choice of animals for intravital microscopy but in special cases
other rodents such as rats might be more suitable. Animals are usually anesthetized throughout surgeries and imaging sessions. 3c39ce228c¢

Intravital microscopy Time-lapse Intravital Imaging of Real-time Multi-cellular Dynamics in the Tumor Microenvironment&quot;. doi:10.
3791/54042 Intravital microscopy is a form of microscopy that allows observing biological processes in live animals (in vivo) at a high resolution
that makes distinguishing between individual cells of a tissue possible. Journal of Visualized Experiments (112): 54042 3c39ce228c

In multicellular organisms, exosomes and other EVs are found in biological fluids including saliva, blood, urine and cerebrospinal fluid. EVs have
specialized functions in physiological processes, from coagulation and waste management to intercellular communication. 3c39ce228c

Endothelial progenitor cell 1007/978-3-030-98950-7_3 Stem Cells, Therapeutic Applications by Mariusz Z. Outgrowth endothelial cells are an EPC
subtype committed to endothelial cell formation. Despite the history and controversy, the EPC in all its forms remains a promising target of
regenerative medicine research. https://doi. Ratajczak Advances in Experimental Medicine and Biology Endothelial progenitor cell (or EPC) is a
term that has been applied to multiple different cell types that play roles in the regeneration of the endothelial lining of blood vessels. org/10
3c39ce228c¢

Wirtz was the first to establish how a three-dimensional environment fundamentally affects the way cancer cells migrate, providing more
biologically and medically relevant information than two-dimensional studies. He also pioneered the technique of particle-tracking microrheology
to probe the rheological properties of complex fluids and living cells and tissues. He is a professor in the Departments of Chemical Engineering &
Biomolecular Engineering and Materials Science & Engineering in the Whiting School of Engineering, and in... 3c39ce228c A clonogenic assay is
an experimental technique widely used to assess the clonogenic traits of cells. Established in 1955, it was the first procedure to successfully
isolate clonogens in tissues. Developments in clonogenic assays help researchers further distinguish clonogens from other stem and cancer
cells. Such research expands the understanding of clonogenic stem-like properties driving cancer recurrence and resistance. 3¢39ce228c
Intravital microscopy is used in several areas of... 3¢39ce228c

Exosome (vesicle) exosomes with enhanced angiogenic and metastatic potential, suggesting that tumor cells adapt to a hypoxic
microenvironment by secreting exosomes to stimulate Exosomes, ranging in size from 30 to 150 nanometers, are membrane-bound extracellular
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vesicles (EVs) that are produced in the endosomal compartment of most eukaryotic cells 3¢39ce228c
Exosomes were also identified within the tissue... 3c39ce228c¢
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