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Introduction: The study of pancreatic regeneration would benefit greatly from the design and
validation of robust human-based models. Human Pancreatic Slices (HPSs) are thin organotypic
sections of live pancreatic tissue. The sectioning method preserves the overall histological structure
of the organ, maintaining the integrity of the extracellular matrix and the natural interaction between
the endocrine and exocrine compartments, as well as the local neural, vascular and immune milieu.
Conditions for the long-term culture of HPSs, recently reported by our team, have enabled the real-
time analysis of beta-cell neogenesis using adenoviral (AV) co-transduction of a red-green reporter
and an insulin tracer in human pancreatic slices. However, the ability of these cells to respond to
glucose was not established at that time.

Methods: To determine whether new INS+ cells respond to glucose, we have designed an AV in
which INS-dependent recombination leads to the expression of a blue marker (moxBFP) and a
Calcium Imaging Reporter (gcAMP6s, green) whose intensity is proportional to glucose-dependent
INS secretion. This allowed us to monitor glucose-stimulated calcium influx in the newly created
cells. To track the generation of new beta cells with an even higher degree of resolution we
subsequently placed the transduced slices in a custom-made microfluid chip.

Conclusions: This setting further allows for longitudinal functional analyses in precise and highly
controlled experimental conditions. Our ability to study regeneration in a clinically meaningful model
represents a groundbreaking advance that may fast-track the screening and preclinical
development of therapeutic agents.

Disclosure
S. Alvarez-cubela: n/a. A. Pugliese: Advisory Panel; Provention Bio, Inc., Consultant; Quell Tx. C.
Ricordi: Advisory Panel; Vertex Pharmaceuticals Incorporated. E. Oltra: None. A. Pugliese:

SILVIA ALVAREZ-CUBELA; DAGMAR KLEIN; CHARLES G. ALVER; MIRZA MUHAMMAD FAHD QADIR;
LUCIANA MATEUS GONCALVES; FARHAN QURESHI; JOANA ALMACA; CHRISTOPHER FRAKER; ALEJANDRO CAICEDO;
ALBERTO PUGLIESE; CAMILLO RICORDI; ELISA OLTRA; ALBERTO PUGLIESE; ASHUTOSH G. AGARWAL;
RICARDO PASTORI; JUAN DOMÍNGUEZ-BENDALA

Share  

javascript:;
https://doi.org/10.2337/db22-251-LB
https://diabetesjournals.org/diabetes/article-split/71/Supplement_1/251-LB/145114/251-LB-Tracking-Beta-Cell-Regeneration-in-Human
javascript:;
http://s100.copyright.com/AppDispatchServlet?publisherName=amdiabetes&publication=0012-1797&title=251-LB%3A%20Tracking%20Beta-Cell%20Regeneration%20in%20Human%20Pancreatic%20Slices%20using%20Adenovirus%20Transduction&publicationDate=2022-06-01&volumeNum=71&issueNum=Supplement_1&author=ALVAREZ-CUBELA%2C%20SILVIA%3B%20KLEIN%2C%20DAGMAR&startPage=1&endPage=1&contentId=10.2337%2Fdb22-251-LB&oa=&orderBeanReset=True
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;


8/9/23, 3:09 PM 251-LB: Tracking Beta-Cell Regeneration in Human Pancreatic Slices using Adenovirus Transduction | Diabetes | American Diabet…

https://diabetesjournals.org/diabetes/article/71/Supplement_1/251-LB/145114 2/6

Skip to Main Content

View Metrics

 Email Alerts

Article Activity Alert

Online Ahead of Print Alert

Latest Issue Alert

Advisory Panel; Provention Bio, Inc., Consultant; Quell Tx. A. G. Agarwal: None. R. Pastori: None.
J. Domínguez-bendala: None. D. Klein: None. C. G. Alver: None. M. Qadir: None. L. Mateus
goncalves: None. F. Qureshi: None. J. Almaca: None. C. Fraker: None. A. Caicedo: None.

Funding
National Institutes of Health (RO1DK130846UO1DK12393)

© 2022 by the American Diabetes Association

Readers may use this article as long as the work is properly cited, the use is
educational and not for profit, and the work is not altered. More information is

available at http://www.diabetesjournals.org/content/license.

We recommend

https://nym1-ib.adnxs.com/click?8WjjiLX45D7xaOOItfjkPgAAAEDheoQ_8WjjiLX45D7xaOOItfjkPovq4xAlsvFV52oBZmyiWSpJ5NNkAAAAABbmdAFLDgAASw4AAAIAAACphPkYNHQmAAAAAABVU0QAVVNEACwB-gB8AAAAAAABAQMCAAAAAKgAOCw0FwAAAAA./bcr=AAAAAAAA8D8=/cnd=%211RDZtwiApLMaEKmJ5scBGLTomQEgBCgAMQAAAAAAAAAAOglOWU0yOjU2MjNAm0RJAAAAAAAA8D9RAAAAAAAAAABZAAAAAAAAAABhAAAAAAAAAABpAAAAAAAAAABxAAAAAAAAAAB4AIkBAAAAAAAA8D8./cca=MzY1OSNOWU0yOjU2MjM=/bn=58109/clickenc=https%3A%2F%2Fshopdiabetes.org%2F
https://www.altmetric.com/details.php?domain=diabetesjournals.org&doi=10.2337%2Fdb22-251-lb
javascript:;
javascript:;
javascript:;
javascript:;
http://www.diabetesjournals.org/content/license


8/9/23, 3:09 PM 251-LB: Tracking Beta-Cell Regeneration in Human Pancreatic Slices using Adenovirus Transduction | Diabetes | American Diabet…

https://diabetesjournals.org/diabetes/article/71/Supplement_1/251-LB/145114 3/6

Skip to Main Content

Most Read Most Cited

MRI Metrics of Cerebral Endothelial Cell–Derived Exosomes for the Treatment of Cognitive Dysfunction

Induced in Aging Rats Subjected to Type 2 Diabetes

Management of Latent Autoimmune Diabetes in Adults: A Consensus Statement From an International

Expert Panel

836-P: A Prebiotic Fiber Blend Improved Postprandial Glucose (PPG) and Time in Range (TIR) as Evaluated

by Continuous Glucose Monitoring (CGM) in Healthy Subjects with Normal Glucose Tolerance

Elevated First-Trimester Neutrophil Count Is Closely Associated With the Development of Maternal

Gestational Diabetes Mellitus and Adverse Pregnancy Outcomes

856-P: Long-Term Safety and Efficacy Evaluation of Hydroxychloroquine in T2D

Powered by

Use of Live Murine Pancreatic Slices for the Study of
ß-Cell Regeneration
ABELARDO MONTALVO et al., Diabetes, 2018

2139-P: Real-Time Monitoring and High-Resolution
Analysis of Human Pancreatic Ductal Plasticity
MIRZA MUHAMMAD FAHD QADIR et al., Diabetes,
2019

Hematopoietic stem cells derived from adult donors
are not a source of pancreatic beta-cells in adult
nondiabetic humans.
Alexandra E Butler et al., Diabetes, 2007

Production and characterization of Reg knockout
mice: reduced proliferation of pancreatic beta-cells in
Reg knockout mice.
Michiaki Unno et al., Diabetes, 2002

222-LB: Canonical Wnt Signaling Regulates Beta-Cell
Neogenesis from Pancreatic Duct Cells
SOLOMON AFELIK et al., Diabetes

Avelumab first-line maintenance for advanced
urothelial carcinoma: results from the JAVELIN
Bladder 100 trial after ≥2 years of follow-up
Thomas Powles et al., Journal of Clinical Oncology,
2023

PTU-68 The Expression and Clinical Significance of
MLN64 in Human Pancreatic Cancer
Laijian Sui et al., Gut, 2021

B A multi-OMICS approach to generate novel
mechanistic insights and new targets for
cardiovascular regeneration in the ischaemic adult
heart
Ziwen Li et al., Heart, 2022

Discovery and 3D imaging of a novel ΔNp63-
expressing basal cell type in human pancreatic ducts
with implications in disease
Sandrina Martens et al., Gut, 2022

Validation of a three-dimensional printed dry lab
pancreaticojejunostomy model in surgical assessment:
a cross-sectional study
Hao Yu et al., BMJ Open, 2022

javascript:;
javascript:;
https://diabetesjournals.org/diabetes/article/71/5/873/144591/MRI-Metrics-of-Cerebral-Endothelial-Cell-Derived
https://diabetesjournals.org/diabetes/article/69/10/2037/16062/Management-of-Latent-Autoimmune-Diabetes-in-Adults
https://diabetesjournals.org/diabetes/article/doi/10.2337/db22-836-P/146001/836-P-A-Prebiotic-Fiber-Blend-Improved
https://diabetesjournals.org/diabetes/article/69/7/1401/39544/Elevated-First-Trimester-Neutrophil-Count-Is
https://diabetesjournals.org/diabetes/article/doi/10.2337/db23-856-P/149396/856-P-Long-Term-Safety-and-Efficacy-Evaluation-of
https://www.trendmd.com/how-it-works-readers
http://diabetes.diabetesjournals.org/content/67/Supplement_1/2118-P?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Diabetes_TrendMD_0
http://diabetes.diabetesjournals.org/content/68/Supplement_1/2139-P?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Diabetes_TrendMD_0
http://diabetes.diabetesjournals.org/cgi/pmidlookup?view=long&pmid=17456852&utm_source=TrendMD&utm_medium=cpc&utm_campaign=Diabetes_TrendMD_0
http://diabetes.diabetesjournals.org/cgi/pmidlookup?view=long&pmid=12475793&utm_source=TrendMD&utm_medium=cpc&utm_campaign=Diabetes_TrendMD_0
https://diabetes.diabetesjournals.org/content/70/Supplement_1/222-LB?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Diabetes_TrendMD_0
https://ascopubs.org/doi/full/10.1200/JCO.22.01792?utm_medium=cpc&utm_source=trendmd&utm_campaign=EMD_Dec_2019_Serono_Pilot
https://gut.bmj.com/content/70/Suppl_4/A145.2?utm_source=trendmd&utm_medium=trendmd&utm_campaign=institutional&utm_content=BMJUK_TMD_CM_2022&utm_term=gut
https://heart.bmj.com/content/108/Suppl_1/A173?utm_campaign=heart&utm_content=consumer&utm_medium=cpc&utm_source=trendmd&utm_term=usage-042019
https://gut.bmj.com/content/71/10/2030.citation-tools?utm_source=trendmd&utm_medium=trendmd&utm_campaign=institutional&utm_content=BMJUK_TMD_CM_2022&utm_term=gut
https://bmjopen.bmj.com/content/12/2/e052295?utm_source=trendmd&utm_medium=trendmd&utm_campaign=institutional&utm_content=BMJUK_TMD_CM_2022&utm_term=bmjopen


8/9/23, 3:09 PM 251-LB: Tracking Beta-Cell Regeneration in Human Pancreatic Slices using Adenovirus Transduction | Diabetes | American Diabet…

https://diabetesjournals.org/diabetes/article/71/Supplement_1/251-LB/145114 4/6

Online ISSN 1939-327X  Print ISSN 0012-1797

Journals
Diabetes

Skip to Main Content

https://nym1-ib.adnxs.com/click?8WjjiLX45D7xaOOItfjkPgAAAEDheoQ_8WjjiLX45D7xaOOItfjkPonCtOTPDtc652oBZmyiWSpJ5NNkAAAAABbmdAFLDgAASw4AAAIAAADAeuMaNHQmAAAAAABVU0QAVVNEANgCWgB8AAAAAAABAQMCAAAAAKgAiizOMgAAAAA./bcr=AAAAAAAA8D8=/cnd=%21VhFA7Ai1zpMbEMD1jdcBGLTomQEgBCgAMQAAAAAAAAAAOglOWU0yOjYxNzlAm0RJAAAAAAAA8D9RAAAAAAAAAABZAAAAAAAAAABhAAAAAAAAAABpAAAAAAAAAABxAAAAAAAAAAB4AIkBAAAAAAAA8D8./cca=MzY1OSNOWU0yOjYxNzk=/bn=97773/clickenc=https%3A%2F%2Fprofessional.diabetes.org%2Fscientific-sessions
https://diabetesjournals.org/diabetes
https://nym1-ib.adnxs.com/click?8WjjiLX45D7xaOOItfjkPgAAAEDheoQ_8WjjiLX45D7xaOOItfjkPmzAi0pmuAdk52oBZmyiWSpJ5NNkAAAAABbmdAFLDgAASw4AAAIAAAAgkRgbNHQmAAAAAABVU0QAVVNEAKAAWAJ8AAAAAAABAQMCAAAAAKgAtikZggAAAAA./bcr=AAAAAAAA8D8=/cnd=%21ZhFN8wj3lLoaEKCi4tgBGLTomQEgBCgAMQAAAAAAAAAAOglOWU0yOjQ1NjdAm0RJAAAAAAAA8D9RAAAAAAAAAABZAAAAAAAAAABhAAAAAAAAAABpAAAAAAAAAABxAAAAAAAAAAB4AIkBAAAAAAAA8D8./cca=MzY1OSNOWU0yOjQ1Njc=/bn=44891/clickenc=https%3A%2F%2Fdiabetesjournals.org%2Fcare%2Fpages%2Fdiabetes_care_on_air


8/9/23, 3:09 PM 251-LB: Tracking Beta-Cell Regeneration in Human Pancreatic Slices using Adenovirus Transduction | Diabetes | American Diabet…

https://diabetesjournals.org/diabetes/article/71/Supplement_1/251-LB/145114 5/6

Diabetes Care

Clinical Diabetes

Diabetes Spectrum

Standards of Medical Care in Diabetes

Scientific Sessions Abstracts

BMJ Open Diabetes Research & Care

Books
ShopDiabetes.org

ADA Professional Books

Clinical Compendia
Clinical Compendia Home

News
Latest News

DiabetesPro SmartBrief

Other
Special Collections

DiabetesPro®

Diabetes Food Hub™

Insulin Affordability

Know Diabetes By Heart™

About
About the ADA

Journal Policies

For Reviewers

Advertising in ADA Journals

Reprints and Permission for Reuse
Skip to Main Content

https://diabetesjournals.org/care
https://diabetesjournals.org/clinical
https://diabetesjournals.org/spectrum
https://diabetesjournals.org/care/issue/45/Supplement_1
https://diabetesjournals.org/journals/pages/scientific-sessions-abstracts
https://drc.bmj.com/
https://shopdiabetes.org/collections/professional-books
https://diabetesjournals.org/books
https://diabetesjournals.org/compendia
https://www.diabetes.org/newsroom
https://www2.smartbrief.com/signupSystem/subscribe.action?pageSequence=1&briefName=diabetespro
https://diabetesjournals.org/journals/pages/journals_special_collections
https://professional.diabetes.org/
https://www.diabetesfoodhub.org/
https://doi.org/10.2337/dci18-0019
https://www.knowdiabetesbyheart.org/
https://www.diabetes.org/about-us
https://diabetesjournals.org/journals/pages/ada-journal-policies
https://diabetesjournals.org/journals/pages/reviewers
https://diabetesjournals.org/journals/pages/advertising
https://diabetesjournals.org/journals/pages/reprints-and-permissions


8/9/23, 3:09 PM 251-LB: Tracking Beta-Cell Regeneration in Human Pancreatic Slices using Adenovirus Transduction | Diabetes | American Diabet…

https://diabetesjournals.org/diabetes/article/71/Supplement_1/251-LB/145114 6/6

Copyright Notice/Public Access Policy

Resources
ADA Professional Membership

ADA Member Directory

Diabetes.org

  

Contact Us  Cookie Policy  Accessibility  Terms & Conditions  Get Adobe Acrobat Reader

© Copyright American Diabetes Association

https://diabetesjournals.org/journals/pages/license
https://professional.diabetes.org/membership
http://professional.diabetes.org/directory
http://www.diabetes.org/
https://diabetes.org/
https://twitter.com/ADA_Pubs
https://www.facebook.com/adaPublications
https://www.linkedin.com/company/american-diabetes-association/
https://diabetesjournals.org/contact-us
https://diabetesjournals.org/journals/pages/Policies
https://diabetesjournals.org/pages/Accessibility
https://diabetes.org/about-us/policies/terms-of-use
https://get.adobe.com/reader/

