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Over the past few years, islet transplantation has emerged as one
of innovative strategy for the treatment of diabetes mellitus, but the
limited yield of quality donor pancreata makes this strategy inadequate.
Therefore, patients affected with diabetes mellitus are in great need for the
alternative source of B-cells. Liver is the most promising source of cells,
as it has the same embryonic origin as the pancreas. Liver and pancreas
develops from the same endoderm and share the similarity in most of
their developmental regulatory pathways. Various studies from past have
differentiated liver cells into pancreatic B-cells by transfecting with specific
transcription factors like Pdx-1, Ngn-3, Isl-1, Pax-4, and Pax-6 [1-5].

But, such genetically modified cells have limitation of using in
therapeutic purposes. In our earlier study we have demonstrated the
presence of pancreatic transcription factors involved in the development
of pancreas in induced hepatic progenitors [6]. Later we studied
the responses of pancreatic transcription factors in hepatic progenitors
following induction with various glucose concentrations (5-30 mmol/L)
in vitro for 0-32 h [7]. Relative gene expression was quantified and
compared with un-induced and pancreatic cells to identify the activated
transcription factors (Pdx-1, Ngn-3, Isl-1, Pax-4, Pax-6 and Nkx-6.1)
involved in P-cell production. The study showed high in vitro trans-
differentiation potential of human hepatic progenitors towards the p-cell
phenotype with 23 mmol/L glucose induction after 24 h. The transcription
factors showed eminent expression in induced cells and was found
significantly high in 23 mmol/L than un-induced cells. Interestingly, a
significant increase in expression level of Nkx-6.1 almost similar to Pdx-1
showed a more committed B-cells phenotype for insulin production.

The study strongly suggests that human hepatic progenitors possess the
capacity to trans-differentiate into functional insulin producing B-cells
after 24 h of 23 mmol/L glucose induction. This holds a continual promise
of exciting new insight for clinical implications for trans-differentiated
insulin secreting functional p-cells without any genetic manipulation.

These finding are further supported by a recent study by Pagliuca et al.
[8] where they have demonstrated production of insulin producing glucose
responsive B-cells from human pluripotent stem cells. The study has also
demonstrated the preclinical evaluation for functionality of these p-cells
into hyperglycemic diabetic mice model. These B-cells were found to secrete
insulin into the serum of mice shortly after transplantation in a glucose-
regulated manner which later ameliorates hyperglycemia in diabetic mice.
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Figure 1: Therapeutic strategy for the treatment of diabetes using in
vitro trans-differentiated functional B-cells from hepatic cells.
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These studies might lead the way to new therapeutic path for their
clinical implications in the treatment of both type 1 and type 2 diabetes
mellitus. However, before reaching to the clinics, the problems of
autoimmunity, insulin resistance and the vascular complications of
diabetes need to be addressed in preclinical models.

References

1. Guo T, Wang W, Zhang H, Liu Y, Chen P, et al. (2011) ISL1 promotes
pancreatic islet cell proliferation. PLoS ONE 6: e22387.

2. Ferber S, Halkin A, Cohen H, Ber I, Einav Y, et al. (2000) Pancreatic
and duodenal homeobox gene 1 induces expression of insulin genes in
liver and ameliorates streptozotocin-induced hyperglycemia. Nat Med
6: 568-572.

3. Yechoor V, Liu V, Espiritu C, Paul A, Oka K, et al. (2009) Neurogenin
3 is sufficient for trans-determination of hepatic progenitor cells into
neoislets in vivo but not trans-differentiation of hepatocytes. Dev Cell
16: 358-373.

4. Taniguchi H, Yamato E, Tashiro F, Ikegami H, Ogihara T, et al. (2003)
B-cell neogenesis induced by adenovirus mediated gene delivery of
transcription factor pdx-1 into mouse pancreas. Gene Ther 10: 15-23.

5. Sosa-Pineda B, Chowdhury K, Torres M, Oliver G, Gruss P, et al. (1997)
The Pax-4 gene is essential for differentiation of insulin producing
b-cells in mammalian pancreas. Nature 386: 399-402.

6. Khan AA, Rajendraprasad A, Parveen N, Shaik MV, Tiwari SK, et al.
(2010) In vitro Insulin production and analysis of pancreatic transcription

Copyright: © 2015 Vishwakarma KS, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.


http://dx.doi.org/10.16966/2380-5544.101
http://dx.doi.org/10.16966/2380-5544.101
http://www.ncbi.nlm.nih.gov/pubmed/21829621
http://www.ncbi.nlm.nih.gov/pubmed/21829621
http://www.ncbi.nlm.nih.gov/pubmed/10802714
http://www.ncbi.nlm.nih.gov/pubmed/10802714
http://www.ncbi.nlm.nih.gov/pubmed/10802714
http://www.ncbi.nlm.nih.gov/pubmed/10802714
http://www.ncbi.nlm.nih.gov/pubmed/19289082
http://www.ncbi.nlm.nih.gov/pubmed/19289082
http://www.ncbi.nlm.nih.gov/pubmed/19289082
http://www.ncbi.nlm.nih.gov/pubmed/19289082
http://www.nature.com/gt/journal/v10/n1/full/3301846a.html
http://www.nature.com/gt/journal/v10/n1/full/3301846a.html
http://www.nature.com/gt/journal/v10/n1/full/3301846a.html
http://www.ncbi.nlm.nih.gov/pubmed/9121556
http://www.ncbi.nlm.nih.gov/pubmed/9121556
http://www.ncbi.nlm.nih.gov/pubmed/9121556
http://www.ncbi.nlm.nih.gov/pubmed/20388047
http://www.ncbi.nlm.nih.gov/pubmed/20388047

Open Access

factors in induced human hepatic progenitor cells. Diabetes Technol
Ther 12: 373-378.

7. Vishwakarma SK, Rahamathulla S, Bardia A, Tiwari SK, Srinivas G, et
al. (2014) In vitro quantitative and relative gene expression analysis of
pancreatic transcription factors Pdx-1, Ngn-3, Isl-1, Pax-4, Pax-6 and
Nkx-6.1 in trans-differentiated human hepatic progenitors. J Diabetes
Invest 5:492-500.

8. Pagliuca FW, Millman JR, Gurtler M, Segel M, Dervort AV, et al. (2014)
Generation of functional human pancreatic 3-cells in vitro. Cell 159:
428-439.

Citation: Vishwakarma KS, Bardia A, Nallari P, Habeeb A, Khan AA (2015) Trans-differentiated Human Hepatic Progenitors into Insulin Producing
B-Cells: a Step Closer Towards the Dia Cell Therapy. J Diabetes Res Ther 1(1): http://dx.doi.org/10.16966/2380-5544.101


http://dx.doi.org/10.16966/2380-5544.101
http://www.ncbi.nlm.nih.gov/pubmed/20388047
http://www.ncbi.nlm.nih.gov/pubmed/20388047
http://www.ncbi.nlm.nih.gov/pubmed/20388047
http://www.ncbi.nlm.nih.gov/pubmed/20388047
http://www.ncbi.nlm.nih.gov/pubmed/20388047
http://www.ncbi.nlm.nih.gov/pubmed/20388047
http://www.ncbi.nlm.nih.gov/pubmed/20388047
http://www.ncbi.nlm.nih.gov/pubmed/25303535
http://www.ncbi.nlm.nih.gov/pubmed/25303535
http://www.ncbi.nlm.nih.gov/pubmed/25303535

	Corresponding author
	Figure 1
	References

