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Novel Vector Reversed Type 1 in Early Studies

B Y  R I C H A R D  H Y E R

C H I C A G O —  A modified gold
nanoparticle vector has been used suc-
cessfully to transfect pancreatic islets in
a murine model, reversing type 1 dia-
betes in vivo, according to research con-
ducted at the University of Illinois at
Chicago. 

The vector also reversed type 1 dia-
betes in vitro in human and mouse islet
cells.

“This work shows for the first time ef-
ficient and nontoxic transfection of islets
at a very high rate of over 98%, and with
good homogeneous intracellular distrib-
ution,” Rafael A. Vega, Ph.D., said at the
annual meeting of the Central Surgical
Association.

The distribution of the nanoparticle
vector was nearly identical in rodent and
human islet cores. “Characterization of
the islet function demonstrated bio-
compatibility, and no functional com-
promise was observed with untransfect-
ed or transfected islets,” said Dr. Vega,
lead investigator of the study.

He and his colleagues isolated mouse

pancreatic islet cells and human islet
cells, transfected them with the vector,
and transplanted them into a murine
model (four mice). An oligonucleotide-
modified gold nanoparticle (AuNP) was
used as the vector, and was chemically
conjugated with a marker to quantify
distribution. 

Flow cytometry demonstrated 98%
transfection. The vector was not found
to be toxic, and no functional compro-
mise was observed for three key para-
meters: mitochondrial membrane po-
tential, glucose and KCl-stimulated Ca2+

influx, and glucose-stimulated insulin se-
cretion.

Normal function was preserved in
the AuNP-transfected islets. The mice
maintained steady body weight as effi-
ciently as the untransfected control
mice, and all mice returned to eu-
glycemic status, demonstrating that re-
versal of diabetes can be preserved even
with transfected gold nanoparticles. No
toxicity was observed post transplanta-
tion. AuNP-transfected human islets
were found to have graft function sim-
ilar to that of untransfected control

islets, as confirmed by intraperitoneal
glucose tolerance testing.

“Essentially, we were able to demon-
strate that in vivo functions remain in-
tact,” said Dr. Vega. He expressed interest
in related uses of the nanoparticle vector,
such as for direct manipulation of post-
transplant factors including inflamma-
tion, apoptosis, amyloid formation, ox-
idative stress, and immunologic response.

Dr. Vega said that pancreatic islet cell
transplantation is an attractive therapy
for type 1 diabetes, because recipients
may achieve euglycemia. There are sig-
nificant obstacles, however, including
the availability of donor cells and the po-
tential for rejection post transplant.

“One of the problems of pancreatic
islet cell transplantation is the effective
delivery of molecular therapeutic cargos
into islets,” said Dr. Vega. “It is actually

difficult to achieve intracellular penetra-
tion when using a vector,” at least in part
because of the islet’s complex multicel-
lular architecture. The AuNP vector
shows some promise for solving this
problem.

The vector was found to reduce enzy-
matic degradation of the nucleic acid car-
go and to have a strong binding affinity
with complementary targets, with little
or no observed toxicity, said Dr. Vega.

Dr. Dixon Kaufman, a professor of
surgery at Northwestern University,
Chicago, who attended the presentation,
said, “You’re onto something that’s effi-
cient and safe, and looks extremely
promising.” 

Dr. Kaufman asked about the fate of
the nanoparticles over time. “If it diffus-
es very efficiently, how long is it re-
tained? Does it diffuse out of the islets as
well?”

“As far as where in the cells they go, it’s
in the cytoplasm,” said Dr. Vega. The
gold nanoparticles stay in the cell, he
said. “The data that we’re looking at
shows no functional compromise or tox-
icity with them in there.”

The study was funded by the Chicago
Diabetes Project and the University of
Illinois at Chicago. Dr. Vega reported no
relevant financial interests. ■

Pancreatic islet cell transplantation can result in

euglycemia, but there are significant obstacles.

‘This work shows for the first

time efficient and nontoxic

transfection of islets at a very

high rate of over 98%, and with

good homogeneous intracellular

distribution.’
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