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Introduction:

Neuronal mRNA translation (also known as protein synthesis) is a process that has a major
function in synaptic physiology, plasticity and cognition and there is already evidence of decreased general
translation on Alzheimer’s disease (AD) patients and also in AD animal models. Here, we used AB
oligomers (ABOs)-injected mice as a model of AD to investigate if manipulating protein synthesis
regulators could rescue AD phenotype in mice.

A is a neurotoxin found on AD brain that has a tendency to aggregate into higher order species.
ABOs was found as one of the most toxic forms of this peptide and several studies found that it can model
many different aspects of the disease and it correlates well with cognitive deficits in patients.

In order to study protein synthesis on AD we used a mice that has only one allele of the
translational repressor 4E-BP2 (thus enhancing translation), injected ABOs intracerebroventricularly
(i.c.v.) and after 7 days analyzed protein synthesis and memory.

Results:

To evaluate if the 4E-BP2 +/- mice could rescue ABOs effects on translation, we injected Wt and
4E-BP2 mice with ABOs or vehicle and after 7 days we made hippocampus slices with a vibratome, treated
the tissue with puromycin and them prepared the tissue for Western blotting analysis. This technique is
called SUNSET and it uses puromycin in low concentrations that is uptaken by the translational machinery
as a tyrosine analog and we probe the newly synthesized protein with the anti-puromycin antibody.



Our preliminary results indicate that ABOs reduced protein synthesis on Wt mice, but on the 4E-
BP2 +/- mice, protein synthesis’ levels are as the control mice (Fig. 1).
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Figure 1: 4E-BP2 attenuation rescues protein
synthesis levels on ABOs-infused mice. 3 months-
old C57 BI6 and 4E-BP2 +/- mice were i.c.v. injected
with ABOs or vehicle and 7 days after the injection,
the hippocampus were extracted, sliced and treated
for 45 min with puromycin for labeling of newly
synthesized proteins. Our preliminary results
indicates that 4E-BP2 reduction rescues protein
synthesis  levels on  APOs-injected  mice.

In another batch of mice, we injected the ABOs in the same way and evaluated memory with the
fear conditioning task. On the 6™ day after injection, we trained the mice giving a shock in a specific
context and on the next day we tested with the mice retained the memory, by assessing their freezing

behavior.

We show here that ABOs induced impairment on memory in the Wt mice, the 4E-BP2 +/- alone
showed deficits on fear memory, but the ABOs-injected mice performed as the control (Fig. 2). This
results suggests that an optimal level of protein synthesis is necessary for memory function.
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Figure 2: 4E-BP2 attenuation rescues memory loss on ABOs-infused mice. 3 months-old C57 BI6 and 4E-
BP2 +/- mice were i.c.v. injected with ABOs or vehicle and 7 days after the injection, tested on the fear
conditioning task. The mice didn’t show statistical difference on freezing in the training session. In the test
session, ABOs-injected Wt mice showed decreased freezing, while the 4E-BP +/- mice performed as the

control.



Financial report during 10 months of stay in Montreal:

Visa expenses: $300 USD

Air ticket: $1 000 USD
Accommodation: $5 000 USD
Food: $3 000 USD

Transportation: $700 USD

Total expenses: $9 000 USD

From the total amount of the expenses $4000 USD were thankfully obtained by the ISN CAEN support and
the remaining amount were used from another grant that | received from IUBMB with the amount of
$4000 USD and also by personal funds.

I've used the ISN CAEN grant to buy the air ticket and for the first 4 months of my stay.

I"d like to greatly thank the ISN and the CAEN committee for the financial support that was indispensable
for the work.



» Lab photo at the Sonenberg lab

References:

Ahmad, F. et al. Reactive Oxygen Species-Mediated Loss of Synaptic Aktl Signaling Leads to Deficient
Activity-Dependent Protein Translation Early in Alzheimer's Disease. Antioxid Redox Signal 27, 1269,
(2017).

Alberini, C. M. The role of protein synthesis during the labile phases of memory: revisiting the skepticism.
Neurobiol Learn Mem 89, 234, (2008).

Banko, J. L. et al. The translation repressor 4E-BP2 is critical for elF4F complex formation, synaptic
plasticity, and memory in the hippocampus. The Journal of neuroscience : the official journal of the Society
for Neuroscience 25, 9581, (2005).

Bidinosti, M. et al. Postnatal deamidation of 4E-BP2 in brain enhances its association with raptor and alters
kinetics of excitatory synaptic transmission. Mol Cell 37, 797, (2010).

Buffington, S. A., Huang, W. & Costa-Mattioli, M. Translational control in synaptic plasticity and cognitive
dysfunction. Annu Rev Neurosci 37, 17, (2014).

Costa-Mattioli, M., Sossin, W. S., Klann, E. & Sonenberg, N. Translational control of long-lasting synaptic
plasticity and memory. Neuron 61, 10, (2009).



Ding, Q., Markesbery, W. R., Chen, Q., Li, F. & Keller, J. N. Ribosome dysfunction is an early event in
Alzheimer's disease. The Journal of neuroscience : the official journal of the Society for Neuroscience 25,
9171, (2005).

Hershey, J. W., Sonenberg, N. & Mathews, M. B. Principles of translational control: an overview. Cold
Spring Harb Perspect Biol 4, (2012).

Kapur, M., Monaghan, C. E. & Ackerman, S. L. Regulation of mRNA Translation in Neurons&#x2014;A
Matter of Life and Death. Neuron 96, 616.

Langstrom, N. S., Anderson, J. P., Lindroos, H. G., Winblad, B. & Wallace, W. C. Alzheimer's disease-
associated reduction of polysomal mRNA translation. Brain Res Mol Brain Res 5, 259, (1989).

Li, X., Alafuzoff, I., Soininen, H., Winblad, B. & Pei, J. J. Levels of mTOR and its downstream targets 4E-BP1,
eEF2, and eEF2 kinase in relationships with tau in Alzheimer's disease brain. FEBS J 272, 4211, (2005).

Lourenco, M. V. et al. TNF-alpha mediates PKR-dependent memory impairment and brain IRS-1 inhibition
induced by Alzheimer's beta-amyloid oligomers in mice and monkeys. Cell Metab 18, 831, (2013).

Ma, T. et al. Dysregulation of the mTOR pathway mediates impairment of synaptic plasticity in a mouse
model of Alzheimer's disease. PLoS One 5, (2010).

Ma, T. et al. Suppression of elF2alpha kinases alleviates Alzheimer's disease-related plasticity and memory
deficits. Nat Neurosci 16, 1299, (2013).

Moreno, J. A. et al. Sustained translational repression by elF2alpha-P mediates prion neurodegeneration.
Nature 485, 507, (2012).

Ran, I. et al. Selective regulation of GluA subunit synthesis and AMPA receptor-mediated synaptic function
and plasticity by the translation repressor 4E-BP2 in hippocampal pyramidal cells. The Journal of
neuroscience : the official journal of the Society for Neuroscience 33, 1872, (2013).

Sutton, M. A. & Schuman, E. M. Dendritic protein synthesis, synaptic plasticity, and memory. Cell 127, 49,
(2006).



