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Introduction—The efficiency of islet graft survival following intra-portal implantation is
compromised by host innate immune responses and the production of pro-inflammatory cytokines
that cause acute cellular injury. This reaction activates intra-islet NF-κB causing production of
gene products that have detrimental effects on β cell survival and function. We hypothesized that
siRNA targeting of IKKβ, a crucial kinase in the NF-κB activation pathway, in islets prior to
transplantation would ameliorate the detrimental effects of cytokines and improve islet survival
post transplantation.

Methods—To test this hypothesis, we prepared siRNA-based spherical nucleic acid nanoparticle
conjugates targeting IKKβ (IKKβ SNA-NCs). We treated isolated islets with IKKβ SNA-NCs and
assessed the functional consequences of IKKβ knockdown in vitro and after intra-portal
transplantation in mice.

Results—Treatment of freshly isolated mouse islets with IKKβ SNA-NCs reduced constitutive
IKKβ expression and protected against pro-inflammatory cytokine-induced NF-κB activation,
resulting in improved cell viability and decreased expression of gene products associated with β
cell dysfunction. Intra-portal transplantation of a marginal mass (50 islets) of syngeneic islets
treated with nanoparticle conjugates targeting IKKβ resulted in reversion to normoglycemia in
50% of streptozotocin-induced diabetic recipients (n=12) compared with 0% of controls (n=12).
Histologic analyses showed reduced CD11b+ cellular infiltration and decreased islet apoptosis.

Conclusions—These results are consistent with the hypothesis that inhibition of intra-islet NF-
κB activation ameliorates the detrimental effects of host cytokines and demonstrates that
preconditioning freshly isolated islets in culture with IKKβ SNA-NCs may be a promising therapy
to enhance islet graft function and survival post-transplant.
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Introduction
Islet transplantation provides a highly effective and safe means to restore endogenous,
regulated insulin secretion to stabilize labile glycemic control and correct hemoglobin A1c
to levels predicted to prevent secondary complications of diabetes (1). However, it is
estimated that 50-70% of the intra-portally transplanted islet mass is lost early post-infusion
(2-4), making the treatment less efficient.

Following intra-portal delivery, islet graft injury is multi-factorial. It is due, in part, to the
early host innate immune responses involving infiltration of the islet graft by macrophages
and monocytes and the production of pro-inflammatory cytokines, such as interleukin
(IL)-1β, tumor necrosis factor (TNF)-α and interferon (IFN)-γ (5-8). Strategies of TNF-α
and/or IL-1β blockade improve islet engraftment in experimental islet transplant models (9,
10) as well as human clinical pilot studies of islet transplantation (11, 12).

In β cells, and other cells within the islet, TNF-α and IL-1β activate NF-κB primarily via the
IκB kinase (IKK) subunit, IKKβ. NF-κB activation induces expression of noxious gene
products, including inducible nitric oxide synthase (iNOS) and Fas; as well as the
chemokines monocyte chemoattractant protein (MCP)-1 and IFN-γ inducible protein
(IP)-10; and the T-cell growth factor and activator, IL-15. Collectively, these mediators
contribute to β cell dysfunction and apoptosis (13-17). Additionally, the accumulation of
islet-infiltrating macrophages associated with pro-inflammatory cytokine expression
contributes to β cell dysfunction and death (6, 18). Using a transgenic mouse model that
conditionally and specifically expresses a non-degradable mutant IκBα protein in β cells, we
have demonstrated inhibition of cytokine-induced NF-κB activity, which prevented islet
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dysfunction and enhanced intra-portal survival and β cell function in a syngeneic marginal
mass islet transplant model (19).

The current methods for inhibiting NF-κB activity in human islets have significant
drawbacks that limit their effectiveness. Small molecule inhibitors must be applied
systemically, either to the donor prior to harvesting the pancreas, or to the islet graft
recipient, with the latter leading to adverse effects in non-islet tissues (20). Genetic
manipulating technologies, including lipid-based transfection reagents and viral vectors, fail
to deliver genetic material to the cells located in the core of the islets, and are toxic at
concentrations that would make them efficient delivery vehicles (21-23).

We have previously published on the ability of DNA-functionalized gold nanoparticle
conjugates to act as a transfection and antisense agent in isolated islets without altering islet
function or survival (24). These conjugates penetrated to the cells at the core of the islet and
deliver functional oligonucleotides to alter islet gene expression. The current term, spherical
nucleic acid-nanoparticle conjugates (SNA-NC), is more appropriate, as the origins of SNA-
NCs effects are derived from the size of the gold nanoparticle core and the spherical shell of
oligonucleotides attached to their surface (25-29).

In addition to antisense-DNA oligonucleotides, siRNAs can be densely loaded onto the
surface of SNA-NCs (25-30). These siRNA based SNA-NCs are also able to efficiently
enter cells, protect loaded siRNAs from nuclease degradation, and enable target gene
regulation (28, 31-36). We hypothesized that siRNA targeting of IKKβ in islets prior to
transplantation would ameliorate the detrimental effects of cytokine-mediated β cell
dysfunction and improve islet survival post transplantation. The current series of
experiments demonstrate how these SNA-NCs can be translationally applied to help solve
the difficult problem of acute islet injury following intra-portal implantation.

Results
Knockdown of IKKβ by custom-designed siRNA sequence inhibited cytokine-induced NF-
κB activation

We designed a custom siRNA sequence predicted to knockdown IKKβ expression and
validated the siRNA in a murine monocyte cell line (J774) using the lipid-based
DharmaFECT 4 reagent. Transfection of J774 cells with the custom-designed siRNA
decreased IKKβ expression to 25.2% compared to controls (SDC Table 1). The IKKβ
siRNA was then conjugated to SNA-NCs (IKKβ SNA-NC) to knockdown expression of
IKKβ in mouse islets. The entry of SNA-NCs into islet cells is shown in Figure 1A. Islets
were treated with 10 nM IKKβ SNA-NC, 10 nM SCR SNA-NC (scrambled control siRNA
sequence), or were left untreated for 24 hours. Following this incubation, RNA was isolated
from the islets (t = 0) or at 24, 48, 72 and 96 hours and analyzed for IKKβ expression by
RT-qPCR. Treatment with 10 nM IKKβ SNA-NC decreased IKKβ expression to 48.7% ±
17.4% compared to untreated control at t = 0 (p<0.05; Figure 1B). IKKβ knockdown by
IKKβ SNA-NC persisted over the 96-hour time course (45.2% ± 29.5% at 24 hours, p<0.05;
39.8% ± 14.6% at 48 hours, p<0.01; 53.1% ± 18.0% at 72 hours, p<0.05; and 31.3% ±
10.9% at 96 hours, p<0.01). Treatment with SCR SNA-NCs did not significantly decrease
IKKβ expression at any time point. Based on these results, we treated islets with 10 nM
SNA-NCs for 24 hours prior to use in all subsequent experiments.

Isolated islets were treated with or without SNA-NCs prior to 1 hour of exposure to a mix of
pro-inflammatory cytokines previously shown to activate NF-κB (37-39) (CM: 50 U/mL
IL-1β, 1000 U/mL TNF-α and 750 U/mL IFN-γ) and the level of activated NF-κB measured
by ELISA. Treatment with IKKβ SNA-NCs decreased cytokine-induced activation of NF-
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κB to 17.8% of untreated control islets (0.009 ± 0.003 absorbance units/mg protein vs.
0.0507 ± 0.006) and SCR SNA-NC-treated islets (0.0438 ± 0.005; p<0.05; Figure 2A). No
statistically significant differences in NF-κB activation were measured when cytokines were
not applied.

IKKβ SNA-NC treatment decreased cytokine-induced gene expression in mouse islets
Islets were treated in culture for 24 hours with 10 nM IKKβ SNA-NC, 10 nM SCR SNA-
NC, or untreated, and subsequently exposed to CM for 24 hours. Cytokine exposure induced
expression of iNOS, MCP-1, IP-10, IL-15 and Fas in untreated and SCR SNA-NC treated
islets (Figure 2B). Islets treated with IKKβ SNA-NCs substantially diminished expression of
the same gene set.

Pro-inflammatory cytokine exposure of islets induced expression of iNOS and the
production of nitric oxide, the latter quantified through measurement of the byproduct,
nitrite, using the Griess reaction. Treatment of islets with 10 nM IKKβ SNA-NC decreased
cytokine-induced nitrite production 135-fold compared to untreated control islets and SCR
SNA-NC-treated islets (0.009 ± 0.006 mM nitrite/mg protein vs. 1.241 ± 0.265 vs. 0.999 ±
0.259; p<0.05; Figure 2C).

IKKβ SNA-NC protected β cells from cytokine-induced cell death
To investigate whether IKKβ knockdown prevented cytokine-induced cell death, islets were
treated with SNA-NCs or left untreated prior to cytokine exposure as described above.
Cytokine treatment significantly decreased cell viability, measured as the percentage of
TMRE (tetramethylrhodamine) positive (viable) cells, in untreated control (60.65% ±
2.57%) and SCR SNA-NC treated (61.9% ± 0.70%) islet cells, but not in IKKβ SNA-NC
treated islet cells (81.2% ± 2.03%; p<0.05; Figure 3A). Pro-inflammatory cytokines also
specifically reduced the percentage of viable β cells in untreated control (35.25% ± 0.90%
Zinbo5 positive cells) and SCR SNA-NC treated (36.60% ± 0.20%) islets compared to IKKβ
SNA-NC treated islets (42.73% ± 2.63%; p<0.05; Figure 3B).

To measure decreases in the functional β cell mass, islets isolated from transgenic mice
expressing luciferase under the control of the rat insulin II promoter (Tg(PRIP-luc)) were
treated with or without the SNA-NCs for 24 hours and then subjected to bioluminescence
imaging ex vivo before and after cytokine treatment. As shown in Figure 3C, cytokine
exposure decreased the luminescent signal of untreated control and SCR SNA-NC-treated
islets over the 48 hour time course to 26.8% ± 6.9% and 46.5% ± 12.7%, respectively,
compared to that of time 0. Treatment with IKKβ SNA-NCs prevented the cytokine-induced
decrease in luminescence, with the islet luminescent signal intensity at 48 hours of cytokine
exposure at 180.4% ± 29.5% (p<0.05) of that at t=0.

IKKβ SNA-NC treatment enhanced islet engraftment in a syngeneic marginal mass islet
transplant model

To investigate whether IKKβ SNA-NC treatment had a beneficial effect on islet graft
function in a transplant setting, the syngeneic marginal islet mass transplant model was used.
Previous work has defined 50 islets as a marginal mass since that number of isolated islets
that permanently correct hyperglycemia after being transplanted intra-portally to
streptozotocin-induced diabetic mice (19, 40).

Islets were isolated from donors and treated in culture with 10 nM IKKβ SNA-NCs, 10 nM
SCR SNA-NCs, or untreated, for 24 hours prior to transplantation into streptozotocin-
induced diabetic mice. Time to amelioration of diabetes was defined as the first day post-
transplant that the recipient achieved 2 consecutive blood glucose readings below 200 mg/
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dL. In untreated control islet (N=12) and SCR SNA-NC treated islet (N=11) recipients, none
of the diabetic mice reverted to normoglycemia. In contrast, treatment of islets with IKKβ
SNA-NC resulted in 6 of 12 mice reverting to normoglycemia at a mean (± S.D.) of 5.67 ±
2.50 days (p<0.05; Figure 4A). Additionally, the IKKβ SNA-NC treated islet recipients
demonstrated improved blood glucose control compared to the SCR SNA-NCs and
untreated islet recipients (Figure 4B, SDC Tables 2-4). These results demonstrated that
knockdown of IKKβ expression by siRNA-based SNA-NCs enhanced islet engraftment and
function post transplantation.

IKKβ SNA-NC treatment prevents islet graft infiltration by host immune cells
To investigate the effect of IKKβ SNA-NC treatment on marginal mass islet graft function
in vivo, histological analyses were conducted on day 3, 7 and 30 post-transplant. H & E
staining revealed no obvious differences in islet morphology across the three treatment
groups (SDC Figure 1). Mild infiltration of grafts in untreated and SCR SNA-NC-treated
islet recipients by CD4+ cells (SDC Figure 2) and CD8+ cells (SDC Figure 3) were present
on Day 7 but not on Day 3 or 30. CD11b+ cells were present on Days 3 and 7 in the
untreated and SCR SNA-NC-treated islet recipients, but diminished by Day 30 (Figure 5).
Little, if any, CD11b+ staining was observed in the IKKβ SNA-NC-treated islet recipients.

Apoptotic cells (TUNEL+) were apparent in the Day 7 untreated and SCR SNA-NC-treated
islet recipients but not in the IKKβ SNA-NC islet recipients (SDC Figure 4). No apoptotic
cells were observed in any of the Day 30 samples. Due to the dispersion of the islets
throughout the liver, quantification of the percentage of islet cells undergoing apoptosis was
not possible.

Discussion
Intra-portal islet grafts are susceptible to the detrimental effects of early host innate immune
responses associated with inflammatory effects mediated by pro-inflammatory cytokines.
Proof-of-principle data obtained in transgenic animals suggest that inhibition of NF-κB
activation would enhance islet engraftment and function (19). Thus, genetic manipulation of
NF-κB activity in isolated islets, is a promising approach (41, 42); however, current
methods to deliver oligonucleotides based upon lipoplexes and viruses have severe
drawbacks, including toxicity, an inability to reach the cells at the core of the islets and, in
the case of viral vectors, a potential to trigger an immune response to latent viral vector
protein expression (21-23, 43).

We have previously demonstrated that SNA-NCs are capable of crossing cell membranes
and regulating target gene expression in isolated islets (24). DNA-based SNA-NCs are
nontoxic to islets, distribute throughout the cells of isolated islets including those cells at the
islet core, and regulate target gene expression. SNA-NCs, therefore, are promising gene-
regulatory agents for intact islets, and provide a means for testing the hypothesis that siRNA
targeting of β cell IKKβ would reduce cytokine-mediated dysfunction and improve islet
survival post transplantation.

We have prepared SNA-NCs from a custom-designed siRNA sequence against IKKβ, a
crucial kinase subunit in the NF-κB activation pathway. IKKβ SNA-NC effectively
diminished constitutive IKKβ expression over a 96-hour time course and resulted in
significant decreases of cytokine-mediated intra-islet NF-κB activation and of NF-κB-
dependent iNOS, MCP-1, IP-10, Fas and IL-15 expression, prevented cytokine-induced cell
death and maintained the β cell mass compared to controls. The increase of the
bioluminescence signal intensity in islets treated with IKKβ SNA-NCs with time may
represent improved islet function (an increase in insulin promoter activity) through
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inhibition of NF-κB activation, since islet cell NF-κB can be activated by the islet isolation
procedure and results in islet cell demise. Taken together, these results demonstrated
knockdown of IKKβ by IKKβ SNA-NCs protected the islet cells from the detrimental effects
of cytokines in vitro.

Transplantation of a marginal mass of islets intra-portally to syngeneic recipients
demonstrated that IKKβ SNA-NC treatment enhanced islet survival and function, post-
transplant compared to controls. The intra-portal transplantation site was chosen over other
sites in order more accurately represent the transplant microenvironment islets are exposed
to when transplanted into human recipients. When determining the mass of isologous islets
to transplant per recipient, we selected a mass that would not cause reversion to
normoglycemia in all of the recipients in order to allow for measurement of enhanced islet
survival when pre-treated with the IKKβ SNA-NCs. Based on our previous work using a
transgenic mouse model to specifically and conditionally inhibit NF-κB activity in β
cells(19), 50 islets were chosen as an appropriate marginal mass for these experiments. For
histological analyses, we increased the number of islets transplanted to at least 200 per
recipient in order to improve the chances of finding the islets in the liver tissue sections.
Histological examination of the islets post intra-portal transplant demonstrated abrogation of
CD11b+ cell infiltration. The histological analyses and the observations of significant
decreases of cytokine-mediated intra-islet NF-κB activation and of NF-κB-dependent iNOS,
MCP-1, IP-10, Fas and IL-15 expression, suggest that decreased chemokine production by
the transplanted islets may play a major role in promoting early graft infiltration by host
immune cells. These results are consistent with the hypothesis that inhibition of intra-islet
NF-κB activation in freshly isolated islets would ameliorate the detrimental effects of host
cytokine exposure immediately post-transplant. The findings also provide some insights into
the mechanisms of islet cell protection and demonstrated proof-of-principle that knockdown
of constitutive intra-islet IKKβ expression using IKKβ SNA-NCs is an effective approach to
protect islets from the detrimental effects of the pro-inflammatory cytokines generated by
early host non-specific innate immune responses in a transplant setting.

Materials and Methods
siRNA-based SNA-NC synthesis

Gold nanoparticles (13 nm diameter) were synthesized according to published procedures
(44). For conjugation to the surface of AuNPs, siRNAs targeting IKKβ and control duplexes
required terminal modification with thiol groups on the sense RNA strands (28). Detailed
information regarding the design of the custom IKKβ siRNA sequence and the synthesis of
the siRNA-based SNA-NCs can be found in the SDC Methods section. In vitro and in vivo
treatments were conducted for 24 hours with 10 nM IKKβ SNA-NCs, 10 nM SCR SNA-
NCs or were left untreated unless otherwise indicated.

Culture and transfection of J774 cells
See SDC Methods for details.

Mice and islet isolation
FVB/NJ background (H-2q) and the transgenic mouse line Tg(PRIP-luc), with the FVB/NJ
background and which express the firefly luciferase gene under the regulation of the rat
insulin promoter II, were used as islet donors. For syngeneic islet transplant experiments,
FVB/NJ mice were used as recipients. Mice were housed in a barrier facility at
Northwestern University and used at ages of 12-16 weeks. All procedures relating to the
mice were approved by the Center for Comparative Medicine at Northwestern University
and followed guidelines set by the American Veterinary Medical Association. Islets were
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isolated as described previously (37, 40). Isolated islets were cultured in Roswell Park
Memorial Institute (RPMI) media (RPMI 1640; Sigma-Aldrich) containing 10% FBS, 100
U/mL penicillin G and 100 μg/mL streptomycin sulfate at 37°C, 5% CO2.

Real time PCR (RT-qPCR) analysis of IKKβ expression
Detailed information can be found in the SDC Methods section.

Cytokine treatment
Post SNA-NC treatment, islets were exposed to cytokine mixture (CM: 50 U/mL IL-1β,
1000 U/mL TNF-α, 750 U/mL IFN-γ). Concentrations of cytokines were chosen based on
previously reported results (37-39).

NF-κB activation assay
After treatment with siRNA-based SNA-NCs, islets were stimulated with CM for 1 hour.
Nuclear lysates were prepared using the Nuclear Extract kit (Active Motif, Carlsbad, CA).
Activated NF-κB was quantified using an ELISA assay (NF-κB p65 TransAM kit; Active
Motif). Protein concentrations of nuclear lysates were determined using the ProStain Protein
Quantification Kit (Active Motif). Data are presented as absorbance units per μg of protein.

Gene expression changes in response to cytokine treatment using semiquantitative
reverse transcriptase-PCR (RT-PCR)

Islets were isolated and treated with siRNA-based SNA-NCs as described above, and then
subject to 24 hour CM treatment. RNA was isolated and reverse transcribed to cDNA
(Promega). Reaction conditions can be found in the SDC Methods section.

Nitric oxide measurement
Detailed information can be found in the SDC Methods section.

Viability and β cell percentage by flow cytometry
The zinc binding dye Zinbo5 was used to label the zinc-rich β cells, while the dyes
tetramethylrhodamine (TMRE) and 7-aminoactomycin D (7-AAD) were used to label viable
and dead cells, respectively(24). The cells were analyzed using flow cytometry (BD Fortessa
Flow Cytometer) to determine the percentage of β cells and the viability of the islet cells.
Details can be found in the SDC Methods section.

In vitro luciferase measurements
Detailed information can be found in the SDC Methods section.

Syngeneic marginal islet mass transplants
Isolated islets were treated with 10 nM IKKβ SNA-NCs, 10 nM SCR SNA-NCs or left
untreated for 24 hours prior to transplantation. Recipient mice were made diabetic via a
single injection of streptozotocin (220 mg/kg body weight). Mice exhibiting blood glucose
levels greater than 300 mg/dL for at least two consecutive days, as measured using a One
Touch Ultra blood glucose meter (Lifescan; Milpitas, CA), were considered diabetic and
were used as transplant recipients. A total of 50 islets (IKKβ SNA-NC (N=12), SCR SNA-
NC (N=11), or untreated (N=12)) of similar sizes were counted by hand and transplanted
intra-portally as described previously (19). Mice were considered normoglycemic when 2
consecutive blood glucose readings were below 200 mg/dL. Data are presented as the
percentage of mice achieving normoglycemia in each treatment group versus days post-
transplant.
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Histology of transplanted islet grafts
Detailed information of the histological analyses can be found in the SDC Methods section.

Statistical analyses
The student's t-test, one-way ANOVA and log rank statistical tests were used to analyze the
data. p < 0.05 was considered statistically significant. Results represent a combination of at
least 3 independent experiments.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Abbreviations

7-AAD 7-Aminoactomycin D

AuNP gold nanoparticle

CM cytokine mixture

ELISA enzyme-linked immunosorption assay

IFN-γ interferon-gamma

IκBα inhibitor of kappaB alpha

IKKβ IκB Kinase beta

iNOS inducible nitric oxide synthase

IP-10 IFN-γ-inducible protein-10

luc luciferase

MCP-1 monocyte chemoattractant protein-1

NF-κB nuclear factor kappa B
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RIP rat insulin promoter II

RT-PCR reverse transcriptase-polymerase chain reaction

RT-qPCR reverse transcriptase- quantitative polymerase chain reaction

SNA-NC Spherical Nucleic Acid-Nanoparticle Conjugate

siRNA short, interfering RNA

SCR scrambled siRNA sequence

SCR SNA-NC SNA-NC conjugated with a scrambled siRNA sequence

IKKβ SNA-NC SNA-NC conjugated with siRNA targeted against IKKβ

STZ streptozotocin

Tg transgenic

TMRE tetramethylrhodamine

TNF-α tumor necrosis factor-alpha

Rink et al. Page 11

Transplantation. Author manuscript; available in PMC 2014 November 27.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 1. Entry of SNA-NC into islet cells and knockdown of IKKβ by IKKβ SNA-NCs
A. Schematic of IKKβ SNA-NC uptake by host cell and target protein regulation. Inset:
Representation of a siRNA-functionalized SNA-NC. B. RT-qPCR results of IKKβ
knockdown in isolated mouse islets treated with either 10 nM IKKβ SNA-NC or 10 nM
SCR SNA-NC for 24 hours, then cultured for an additional 0, 24, 48, 72 or 96 hours.
*p<0.05 when compared to untreated control at t=0. **p<0.01 when compared to untreated
control at t=0.
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Figure 2. Effect of IKKβ SNA-NC treatment on cytokine-induced intra-islet NF-κB activity
A. NF-κB activation in mouse islets treated with 10 nM IKKβ SNA-NC or SCR SNA-NC
for 24 hours prior to 1 hour cytokine mix (CM) stimulation. B. Semi-quantitative RT-PCR
analysis of cytokine-induced genes in mouse islets treated with SNA-NCs for 24 hours prior
to 24 hour CM exposure. C. Nitric oxide production by cytokine-stimulated mouse islets
treated with SNA-NCs for 24 hours prior to 24 hour CM exposure, as measured by nitrite
production. Data displayed as μM nitrite per μg protein. CM= 50 U/mL IL-1β, 1000 U/mL
TNF-α, 750 U/mL IFN-γ. *p<0.05 when compared to NT and SCR treated with CM.
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Figure 3. Effect of IKKβ SNA-NC treatment islet cell viability and β cell mass in vitro
A. Flow cytometric analysis of viability of islets treated with 10 nM IKKβ SNA-NC or 10
nM SCR SNA-NC for 24 hours prior to 24 hour CM exposure. Data presented as percent
viable cells. B. Flow cytometric analysis of β cell percentage of islets treated with10 nM
IKKβ SNA-NC or 10 nM SCR SNA-NC for 24 hours prior to 24 hour CM exposure. Data
are presented as percent of total cell population. C. Tg(PRIP-luc) islets treated with 10 nM
IKKβ SNA-NC or 10 nM SCR SNA-NC for 24 hours prior to 48 hour CM exposure. Data
are presented as percentage of luminescent signal at time 0 of CM exposure. CM= 50 U/mL
IL-1β, 1000 U/mL TNF-α, 750 U/mL IFN-γ. *p<0.05
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Figure 4. Syngeneic marginal mass intra-portal islet transplantation to STZ-induced diabetic
mice
Isolated mouse islets were treated with 10 nM IKKβ SNA-NC or 10 nM SCR SNA-NC for
24 hours prior to intra-portal transplantation to streptozotocin-induced diabetic recipients. A
total of 50 islets were transplanted per recipient. Normoglycemia is defined as 2 consecutive
blood glucose readings below 200 mg/dL. A. Data presented as percent of recipients
reverting to normoglycemia. B. Blood glucose control (mg/dL) of STZ-induced diabetic
mice pre- and post transplant. *p<0.05
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Figure 5. Presence of CD11b+ cells in intra-portally transplanted islet grafts over time
Isolated mouse islets were treated with 10 nM IKKβ SNA-NC, 10 nM SCR SNA-NC, or
untreated for 24 hours prior to intra-portal transplantation to STZ-induced diabetic
recipients. A minimum of 200 islets were transplanted per recipient. Livers were harvested
on days 3, 7 and 30, fixed with 4% paraformaldehyde, sectioned and stained for insulin
(green), CD11b (red) and DAPI (blue). Images were taken under 20× magnification.
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