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Self-organization of vascularized organoids allows 
enhanced survival of islet transplants for use in 
diabetes therapy

which was initially described nearly 20 years 

ago. A related approach, stem cell-based tis-

sue engineering, aims to provide transplant-

able tissue without requiring an organ do-

nor. However, both approaches are limited 

by a lack of success in ensuring efficient for-

mation of new blood vessels, a process 

known as vascularization. The timely estab-

lishment of tissue vascularization within en-

gineered tissue is necessary to ensure its 

survival and proper functionality in vitro, as 

fragments, such as islets, could also be 

adapted to follow this self-condensation 

principle. In the current publication, we 

showed multiple types of tissue fragments 

can self-organize three-dimensional tissue 

structures with developing vascular net-

works by following the self-condensation 

culture approach. This method not merely 

enables an increased scale for self-conden-

sation, but allows for integrating supportive 

lineages, such as endothelial lineages. 

Moreover, this method uses primary pancre-

atic tissues, which are preferable to MIN6 

cells used in prior studies that were isolated 

from an insulinoma of a transgenic mouse 

expressing the SV40 T antigen in pancreatic 

islet beta cells. Given that recently evolving 

organoid-based approaches generally omit 

vasculature, our methodology can support 

building additional complexity into engi-

neered tissues or organoids. By enabling the 

construction of complex and heterotypic 

structures, this self-condensation principle 

will aid in disease modeling and drug dis-

covery, and ultimately in regenerative medi-

cine applications.

What are the clinical implications 
of your findings?

A: The primary challenges of islet transplan-

tation are treating patients using a minimal 

number of donors and achieving stable and 

long-term glycemic control after transplan-

tation. In diabetic mice, the approach that 

my colleagues and I have tested showed 

dramatic improvement of survival rates. 

These findings were supported by improved 

islet engraftment rates, insulin secretion 

function, and glucose responsiveness. One 

day, we expect that transplantation of vas-

cularized islets into patients with type 1 dia-

betes may promote long-term insulin inde-

pendence. Of note, this method might 

reduce the number of donors required to 

treat a single patient, which would increase 

the capacity of the medical community to 

manage this disease. We hope that success 

in the treatment of patients with diabetes 

might entice researchers in other fields to 

use this approach with complex tissues in-

volved in other diseases, so that we can de-

liver curative therapies to a broad number of 

patients with a variety of genetic and life-

style or environmental pathologies.

well as to achieve successful tissue engraft-

ment within the patient’s body, followed by 

appropriate performance of its expected 

function in vivo. 

You recently assessed the use of 
self-organizing cultures in the 
growth of pancreatic islets for the 
treatment of diabetes. What 
made you focus on this disease 
and what did you discover?

A: A well-known example of clinical trans-

plantation of tissue fragments involves pan-

creatic islet transplantation, which pro-

motes insulin independence in patients 

with severe type 1 diabetes. An important 

limitation of this method is that transplant-

ed islets have a disappointingly low engraft-

ment rate because these islets lose vascula-

ture during the isolation process. This lack of 

vasculature induces necrosis, reducing the 

treatment efficacy. Therefore, rapid estab-

lishment of vascular networks is critical for 

successful engraftment of transplanted is-

lets. Thus far, transplant vascularization gen-

erally requires at least a week: rapidly intro-

ducing vasculature into transplanted tissue 

remains challenging.

You used a particular technique in 
your investigation of self-orga-
nizing cultures: self-condensa-
tion of tissue fragments. Can you 
explain why this was necessary 
and what it achieved?

A: Recently, we developed a dynamic self-

condensation approach to develop tissue 

organoids from dissociated organ progeni-

tor cells (early descendants of stem cells that 

retain the ability to become a broad, but not 

unlimited, variety of cell types), together 

with stromal vascular and mesenchymal 

progenitors. Although we achieved rapid 

blood vessel induction in tissue organoids 

generated from single, dissociated cells in 

suspension, it was not clear whether tissue 

You are aiming to achieve clinical 
transplantation of tissue frag-
ments. Please explain what this 
is.

A:  Tissue-based therapies are hailed as the 

next-generation treatment for organ dys-

function. They generally involve the harvest-

ing of tissues, rather than whole organs, 

from donors. Much of the enthusiasm for this 

research has been driven by the partial suc-

cess of pancreatic islet transplantation, 
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Intravital imaging of vascularized islet transplant

Generation of complex and vascularized tissue grown from various tissue fragments

Our image was selected as the cover art for the May 8, 2018 issue of Cell Reports.
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