
reach confluence at all, which 

usually occurred around the fourth 

passage. A sample of cells from each 

culture and passage was prepared 

for Real-Time PCR analysis 

throughout the culturing and 

passaging process, and cell counts 

were also documented.

Both parts of our hypothesis were 

thus tested through our parallel 

culturing protocol. Cell counts and 

culture expansion rates served as a 

measure of beta cell proliferation, 

while the RT-PCR analysis measured 

gene expression across sixteen 

canine gene primers.
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CONCLUSIONS

Type I Diabetes Mellitus (T1DM), 

previously known as insulin- 

dependent or juvenile diabetes, is 

characterized by deficient insulin 

production caused by autoimmune 

attacks on insulin-producing 

pancreatic islet beta cells. The 

mechanism of this autoimmunity is 

not fully clear nor preventable with 

current clinical knowledge. 

Despite available insulin therapies to 

reduce the burden of diabetes, many 

patients still develop complications 

that compromise multiple organs 

and ultimately result in early death.

SymbioCellTech has developed a 

therapeutic that, after a single 

treatment, has been shown in 

pre-clinical testing to be a lifelong 

functional cure for T1DM without 

immunosuppressive agents or even 

external insulin treatment. Based on 

laboratory tests performed both in 

parallel and as a result of my 

research at SCT in 2015 and 2016, 

we have received FDA approval to

conduct pilot studies in insulin- 

dependent diabetic pet dogs and 

clinical trials in humans.

The key to successful development 

of the SCT therapeutic has been to 

produce islet cells in vitro resulting in 

a large quantity of cells and cells 

with high potency, i.e. the expression 

of relevant genes for curing T1DM 

(namely insulin, glucagon, and 

others). These islets are then grown 

together with mesenchymal stem 

cells to form “neo-islet” aggregates 

with properties of both cell types 

(SymbioCellTech, 2017).

Although islet beta cells are known 

to be difficult to culture and retain in 

vitro, a number of studies have 

demonstrated the enhancing effects 

of laminins on proliferation rates and 

potency of cell types that are usually 

difficult to culture. This led to the 

hypothesis that growing islet cells in 

laminin-enhanced cultures will 

improve 1) proliferation rates and 

2) gene expression.

Islet beta cells from two dogs that 

grew well in previous experiments 

were selected for the treatment. 

These islets were cultured in parallel 

in identical culture flasks, half with 

human recombinant laminin-511 

coatings that were manually applied 

to the flasks prior to seeding. After 

allowing all cultures ample time to 

achieve the necessary adhered cell 

density for passaging (sequential 

cell expansion), each culture was 

passaged for about one week per 

passage. Cultures were passaged 

continuously until the cells took an 

extended amount of time to reach 

ideal confluence, or failed to

Proliferation Rate

Cell counts were approximately 

equal between laminin-enhanced 

cultures and unenhanced cultures. 

Laminin enhancement only yielded 

greater cell counts in 2 out of 16 

cultures (all grown for 7 days). All 

other cultures showed slower 

proliferation rates with laminin.

Gene Expression (above)

RT-PCR data were approximately 

equal between laminin-enhanced 

cultures and unenhanced cultures; 

for each passage, relative 

quantitation data (above) showed 

an approximately equal level of 

insulin (INS) and glucacon (GCG) 

gene expression between cultures. 

In aggregate, the present data 

demonstrate that there is no 

statistically significant difference in

the growth rate, gene expression, or 

potency between cultures expanded 

from the same dog islets, disproving 

our hypothesis about laminins. 

SymbioCellTech has
successfully combined
mesenchymal stem cells
with islet cells for
our therapeutic.

The number of people 
with diabetes has risen 
from 108 million in 1980 
to 422 million 
in 2014. OVERVIEW OF LAMININS

Laminins are a naturally-occurring 

group of heterotrimeric proteins found 

in the extracellular matrix, and play a 

major role in forming the basal lamina 

protein network in the basement 

membranes of most cells in the body. 

Colloquially called “the glue of life”, 

they are biologically active, influencing 

the adhesion, migration, and cell 

differentiation processes of their 

surrounding cells.

α5

β1 γ1

The domain diagram above shows r-laminin-511, 
which has been found to enhance growth in mouse 
embryonic stem cells and thus was hypothesized
as an enhancer of islet beta cells in this study.

r-Laminin-511 does not
bear significant benefits
or enhancing effects on
the growth of our
dog islet cultures.
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