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Methods

The multifaceted phenotype of the B-lymphocyte has a
remarkably effective role in peptide derived pathogen
clearance and the prevention of re-infection. This
mechanism of host tolerant defense can be attributed to
the actions of particular cellular subsets that arise from B-
lymphocytes: memory cells and high-affinity antibody
secreting plasma cells. Notably, B cell propagation does
not commence without the help of follicular helper T cells
(TFH), a specialized subset of CD4+ cells. TFH cells are
involved in the maturation and differentiation of B-
lymphocytes after antigen stimulation with a thymus-
dependent peptide. With this specific stimulus the
formation of germinal centers (GCs) within B-cell follicles
of secondary lymphoid organs is induced and it is within
these centers that TFH cells are able to interact with B cells
to facilitate immunoglobulin affinity maturation, somatic
hypermutation, and isotype class switching. These
respective processes play a fundamental role in
manufacturing high-affinity antibodies for effective
pathogen clearance. Conversely, by means not well
understood, the incidence of spontaneous GC formation
and the mass production of high affinity autoreactive
antibodies have been shown to simultaneously occur with
the development of autoimmune diseases. This
occurrence is of particular interest and could play a role in
the destruction of pancreatic insulin secreting β cells;
consequently driving the pathogenesis of type I diabetes.

Our data comparing the quantity of GC-B and TFH
cells demonstrate that NOD non-diabetic mice had
a higher number of GC B (P=0.0147) and TFH
(P=0.0221) cells when compared to NOD diabetic
mice that were age and sex matched.

The higher number of GC-B and TFH cells before
diabetes onset suggests an active interaction
between these two cell types during the pre-
diabetic period. This interaction could support the
production of high affinity antibodies and the
generation of memory B cells consequently
contributing to the pathogenesis of diabetes and
perhaps the progression of its clinical
manifestation. By the same token, the lower
number of GC-B and TFH cells after diabetes onset
indicates that the interaction of GC-B and TFH cells
is likely to remain at a steady state.

The age comparison outcomes are diffuse as there
is no significant correlation appreciated in the
number of GC B and TFH cells with increasing age.
These results suggest that diabetes progression
stage, rather than age, of the NOD mice is more
important in the pathogenesis of type 1 diabetes
development.

Results: Age Comparison

Conclusions

• Spleens were harvested from groups of
NOD diabetic and non-diabetic mice
sacrificed at particular ages.

• For each resected organ, half was
pulverized in phosphate buffered saline
(PBS) to isolate splenocytes and the other
half was frozen in optimal cutting
temperature medium for future tissue
staining.

• Isolated splenocytes were suspended in
PBS and incubated with a particular
fluorescent antibody marker specific for
either GC-B or TFH cell.

• Expression of fluorescent markers was
captured via flow cytometry

• Collected data was analyzed using Flowjo
software

Hypothesis

We hypothesize an increasing number of GC B and
TFH cells within the splenocytes of type I diabetic
NOD mice versus non-diabetic NOD mice with
increasing age. Because this disease has
manifested itself, theoretically an increased number
of GCs can be attributed to the underlying
autoimmune disease process.

Introduction

Acknowledgements

Our preliminary data may be useful for prediction of
diabetes progression. Therefore the number of GC-
B and TFH cells could be used as a biomarker to
predict diabetes development.

Our study also provides a possibility for preventing
diabetes development by targeting GC-B cells and
TFH cells.

Future plans are to investigate GC-B cells and TFH
cells in the affected tissue – pancreas and its
draining lymph nodes, as the results from a distal
organ (spleen) might be different from the affected
site. Also, study GC-B cells and TFH cells in an islet
autoantibody specific model system, such as 125
Tg NOD mouse that carries anti-insulin specific B
cells.

Our study also provides a possibility for preventing
diabetes development by targeting GC-B cells and
TFH cells.

Image Reference: Fazilleau N., Mark L., McHeyzer-Williams L.J., McHeyzer-Williams M.G. Follicular Helper T Cells: Lineage and Location (2009) Immunity 30 (3), pp. 324-335. 
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Figure 3: Flow cytometry analysis exhibiting the
quantitative comparison of splenocytes expressing
GC-B cell markers: CD19 and PNA-R with the loss
of IgD in age and sex matched NOD mice.
P=0.0147 (paired student t-test)

Figure 5: Flow cytometry analysis exhibiting the
quantitative difference of splenocytes expressing
GC-B cell markers: CD19 and PNA-R with the loss
of IgD in age and sex matched NOD mice at
various time points.

Results: Diabetic vs Non-Diabetic
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Figure 2: Flow cytometry analysis exhibiting the
quantitative comparison of splenocytes expressing TFH
cell markers: CXCR5, CD4, PD-1, and ICOS in age
and sex matched NOD mice. P=0.0221 (paired
student t-test).

Summary
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Figure 4: Flow cytometry analysis exhibiting the
quantitative difference of splenocytes expressing
TFH cell markers: CXCR5, CD4, PD-1, and ICOS in
age and sex matched NOD mice at various time
points.

Aim

Our objective was to identify a possible correlation
between the evolution of type I diabetes and the
proliferatory behavior of B-lymphocytes and TFH cells
within developing GCs of non-obese diabetic (NOD)
mouse that develops spontaneous type I diabetes similar
to humans.

Figure 1: Germinal Center Reaction. GC B cells with high
MHC affinity for the peptide acquired from GC follicular
dendritic cells that successfully interact with TFH cells will follow
one of three potential fates: recycling back to the dark zone for
further proliferation/receptor mutation, exit of the GC via the
plasma cell fate, or exit of the GC via the memory cell fate


