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Investigate whether nasal anti-CD3 would improve cognition
in APP-PS1 and 3xTg mouse models of AD and whether this
improvement is associated with microglia signature
modulation.

STUDY AIMS

Figure 2. Nasal anti-CD3 induces IL-10 producing Treg cells that migrate to the CNS.

Alzheimer’s disease (AD) is a neurodegenerative disorder in which
microglial cells change from a homeostatic (M0) to a
neurodegenerative (MgnD) phenotype and become activated,
contributing to neuroinflammation and cognition decline in AD
patients.

INTRODUCTION

Figure 1. Microglia changes from homeostatic to neurodegenerative phenotype and contributes to
neuroinflammation.

We have shown that nasal administration of anti-CD3 induces IL-10-
producing Treg cells that migrate to the central nervous system (CNS)
to control inflammation.

Figure. 3. Nasal anti-CD3 localizes to cervical lymph
node and induces IL-10 Tr1 type cells. A) In-vivo
distribution of near-infrared fluorescence labeled
anti-CD3 mAb. Mice were treated nasally with DyLight
755®-conjugated anti-CD3 mAb (clone 2C11), and the
in-vivo biodistribution of the mAb was determined
using an IVIS Lumina III In-Vivo Imaging System. B)
Contour plot depicts induction of IL-10+ CD4 T cells in
the cervical lymph node after nasal anti-CD3 injection
(red) compared to isotype control.

We used the APP-PS1 and the 3xTg mice, which develop
impaired short- and long-term memory by 6 months of age.
Nasal anti-CD3 or isotype control (IC) were administered
(1mg/mouse), 3x/week for 2 months (APP-PS1) or 5 months
(3xTg) and then tested for cognition using the Y-maze and
the Morris water maze. Mice were then euthanized, and
brains were removed for microglial cell sorting and
sequencing.

METHODS

Figure 4. Administration of anti-CD3 or IC in the experimental model. The animals performed
Y-maze and Morris water maze. (A) Experiment timeline in the APP-PS1 mouse model. (B)
Experiment timeline in the 3xTg mouse model. Brains were used to sort micróglia and perform
Nanostring and immunofluorescence

B

Improvement in cognition was associated with a
downregulation of microglial genes associated with
neurodegeneration and upregulation of microglial genes
associated with homeostasis.

RESULTS

Our preliminary data showed that nasal anti-CD3 improved
short-term memory in APP-PS1 mice and both short- and
long-term memory in 3xTg mice.

Figure. 6. Nasal anti-CD3 improves short- and long-term memory in AD mice. Time spent in
familiar or novel arms of the Y maze in APP/PS1 model (A) and distance traveled in familiar and
novel arms of the Y maze in 3xTg model (B). Data are shown as mean + S.E.M. *p<0.05 by
Student’s t-test; n=6 mice/group. C) Latency to target quadrant and number of transitions to
quadrant in the Morris water maze (MWM) test. Data are shown as mean + S.E.M. *p<0.05 by
one-way ANOVA. *p<0.05.

Figure. 7. Nasal anti-CD3 restores microglia homeostatic phenotype in 3xTg AD mice.
Nanostring was used to profile sorted microglia. Homeostatic microglia genes (M0; A) and
neurodegenerative (MGnD; B) modulated by nasal anti-CD3. Data are shown as mean + S.E.M.
*p<0.05 by Student’s t-test; n=6 mice/group.

CONCLUSION

We concluded that nasal anti-CD3
might constitute a novel microglial
modulating immunotherapy to treat
AD as it reduced the inflammation in
the nervous system and improved
cognition in the experimental model.

Figure 9. Nasal anti-CD3 induces IL-10 secreting T cells that
migrate to the brain and dampen microglial
neuroinflammation.
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Figure 8. Immunofluorescence showing a CD4+ T cell
surrounded by P2ry12+ microglia in the hippocampus of
3xTg mice treated with nasal anti-CD3.
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