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Two-dimensional (2D) monolayer cell cultures have played a vital role in the study
of developmental biology, drug discovery, drug toxicity, and regenerative medicine.
However, 2D culture-derived cells are unable to achieve in vivo-like structural orga-
nization; these cells display limited or diminished cellularmorphology, proliferation,
and di�erentiation, as well as gene and protein expression. In vivo, nearly all cells
in tissues reside in an extracellular matrix (ECM) consisting of a complex three-
dimensional (3D) architecture and interact with cells nearby through biochemical
and mechanical cues. Cell–cell and cell-to-extracellular interactions establish 3D
communications that maintain tissue speci�city and modulate cell function.

To overcome some of these limitations, numerous 3D sphere culture models and
multiple cell organoid models have been developed. When stem cells are grown
in 3D environments, they self-organize, structure and di�erentiate, and express a
number of physiological characteristics thatmore closely resemble those of the native
tissue from which they originated than that of the same cells grown in a traditional
2D culture system. �ese �ndings are potentially associated with the fact that a 3D
cell culture system enables establishment of physiological cell-cell and cell-ECM
interactions that mimic the microenvironment of native tissue; this feature leads to
a recovery or maintenance of in vivo function.

Embryonic stem cells and induced pluripotent stem cell-derived di�erential cells
as well as placental tissue-somatic stem cells are potentially more attractive for
application in industrial settings and preclinical purposes due to their unlimited
expansion capacity. However, di�erentiation of these cells into the mature state is
incomplete, and a supportivemicroenvironment is needed to accurately promote the
developmental process with a structured multiple-cell society. It remains a challenge
to design useful studies that accurately re�ect the in vivo situation. �e broader
application of multiple-cell organoid models from stem cells would potentially
increase the quality of basic studies and preclinical evaluations.

Regeneration plays an important role in maintaining homeostasis and tissue repair
in gastrointestinal (GI) tract such as daily fresh villus of the intestine and colon and
liver regeneration and repair; carcinogenesis in GI tract is worldwide the leading
cancer occurrences, especially liver and pancreas cancers.

We invite peer reviewed original papers as well as reviews focusing on current and
perspective organoid model research from bench to preclinical study.

Potential topics include but are not limited to the following:

Tissue speci�c-organoid models in GI tract, in particular, liver and pancreas
ESCs, iPSCs, and somatic stem cell derived organoids
Multicellular optimization and supportive microenvironment or stem cell
niche ex vivo
Cellular communications and signal transduction in organoids
De�nitively cellular location and structure and functional detection in
organoids
Vascularized organoids and in vivo transplantation
Robust expansion of posterior gut organoids derived from human iPSC
Modeling development and disease with organoids

Authors can submit their manuscripts through the Manuscript Tracking System at
http://mts.hindawi.com/submit/journals/sci/cssc/.
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