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The Development and Application of Pancreatic Organoid Technology
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Abstract In the process of studying human biology and mechanisms underlying disease progression, animal
models have played important roles. But in the meantime, their limitations also have gradually become prominent. The

emerging human organoid technology has compensated for the insufficiency of animal models. Organoids mainly refer
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to 3D (three-dimensional) multicellular tissue cultures derived from stem cells, which mimic the corresponding in vivo
organs. Organoid constructions have been achieved from several organs including the gastrointestinal tract, esophagus,
liver, gallbladder, brain, bladder and so on. The pancreas is unique because it functions as both an exocrine gland and
an endocrine gland. Currently, pancreatic duct and islet organoid technologies are under rapid development. However,
how to build whole pancreatic organoids with complex structures is still challenging. This review will mainly discuss

the latest research about pancreas development and organoid generation. In addition, the perspectives on the applica-

tion and future studies of pancreatic organoids will also be provided here.
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Primary transition
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The pancreas develops from DE (definitive endoderm) formed by embryonic gastrulation after blastocyst implantation. In addition to pancreas, DE also
gives rise to the thymus, lung, esophagus, stomach, liver, gallbladder, and intestine. At early somite stage, primitive gut tube is divided into the foregut,
midgut and hindgut. Two pancreatic buds appear at the posterior region of foregut on both dorsal and ventral sides and eventually fuse together. Then,
the pancreas starts early tubulogenesis to generate multipotent “tip” cells and bipotent “trunk” cells. This process is called the primary transition. From
E12.5 (embryonic day 12.5) in mice, the secondary transition initiates. Tip and trunk progenitor cells undergo terminal differentiation to generate ductal,
acinar and endocrine cells as pancreas bud carries out further branching morphogenesis.

Bl MEERBRRESHSRE

Fig.1 Mouse pancreas development and morphogenesis
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Ductal organoid 3D culture

iPSC/ESC
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Pancreas organoids can be derived either from mature pancreas tissue such as duct, acini and islet of langerhans, or from pluripotent stem cells. On one

hand, duct and islet tissues can be isolated from pancreas to establish pancreas organoid in vitro under appropriate culture conditions. On the other hand,

pluripotent stem cells can be induced into pancreatic progenitors, which further differentiate and aggregate to form organoids in culture.
E2 BRRSELREMRSLRENHESE

Fig.2 Methods for the preparation of pancreatic ductal and islet organoids
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Patient-derived pancreas organoids are generated from human tissues or pluripotent stem cells, which have great prospects for personalized and

regenerative medicine. For examples, pancreas organoids combined with multi-omics diagnosis, drug target-based screening and gene editing

techniques will benefit the diagnosis and treatment of disease.

E3 RRAFREAHEEFIBEEFHTHNA

Fig.3 Application of pancreas organoids in personalized and regenerative medicine
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