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“Decentralizing the dogma in Alzheimer’s Disease” 

AD spreads through the brain in a non-random manner indicating propagation along 

connecting fiber tracts. The molecular mechanisms driving the spread of the pathology 

remain largely unknown. We have recently discovered an unexpected mode of long-range 

transmission of the pathological effects of Aβ oligomers from axons to cell bodies that 

relies on intra-axonal translation  of ATF4. These findings support a model in which 

retrograde transport of locally translated proteins leads to pathological, transcriptional 

changes in the neuronal cell bodies. 

Local translation enables axons to react to extracellular stimuli in an acute manner. Intra-

axonal protein synthesis is best understood in the context of neurodevelopment where it 

plays crucial roles in growth cone behavior, axon pathfinding and retrograde signaling. On 

the other hand adult axons have long been thought to be translationally inactive. However, 

high-throughput analyses have revealed that mature axons have a more complex and 

dynamic transcriptome than expected, especially under pathological conditions, and local 

translation is required for axonal regeneration upon nerve injury, it improves motor function 

in a mouse model of spinal muscular atrophy (SMA), and we have recently found that it 

mediates Aβ-induced neurodegeneration in vitro and in vivo. 

ATF4 mediates the cellular responses upon activation of the integrated stress response 

(ISR) by inducing the transcription of genes involved in cell death or survival, but it can 

also repress long-term potentiation under normal conditions acting as a CREB-1 

antagonist. Our results establish that Aβ application selectively to axons triggers 

retrograde somatic degeneration through ATF4 axonal translation. Thus axonally-

synthesized ATF4 could be targeted in order to prevent or slow down the spread of AD 

pathology throughout the brain. However, ATF4 is also translated in the neuronal soma of 

granule cells in the dentate gyrus (DG) following Aβ infusion in the mouse hippocampus in 

vivo. Atf4 knockdown increases Aβ-mediated neurodegeneration in the DG, suggesting 

that in this particular case ATF4 would rather be involved in a protective, adaptive 

response to Aβ exposure. Thus, it is necessary to further characterize the differences 

between the responses triggered by ATF4 depending on the signaling events induced by 

Aβ in axons, dendrites and cell bodies, which is the current aim of our research.  

SEMINARIO 

19 de Enero  de 2015 12:30 

Instituto Cajal. CSIC 
Avda. Dr. Arce, 37. Madrid 



Publications: 

Jimena Baleriola and Ulrich Hengst. “Targeting axonal protein synthesis in neuroregeneration and 

–degeneration”. Neurotherapeutics. 2015 (in press) 

Jimena Baleriola, Chandler A. Walker, Ying Y. Jean, John F. Crary, Carol M. Troy, Peter L. Nagy, 

Ulrich Hengst. “Axonally synthesized ATF4 transmits a neurodegenerative signal across brain 

regions”. Cell. 158(5):1159-72, 2014 

Chavarría T, Baleriola J, Mayordomo R, de Pablo F, de la Rosa EJ. “Early neural cell death is an 

extensive, dynamic process in the embryonic chick and mouse retina”. Scientific World Journal. 

2013 Apr 9;2013:627240. 

Jimena Baleriola, Teresa Suárez and Enrique J. de la Rosa. “DNA-PK promotes survival of young 

neurons in the embryonic mouse retina”. Cell Death and Differentiation. 17(11):1697-706, 2010. 

Jimena Baleriola, Julián García-Feijoo, José María Martínez de la Casa, Arturo Fernández Cruz, 

Enrique J. de la Rosa y Raquel Fernández Durango. “Apoptosis in the trabecular meshwork of 

glautomatous patients”. Molecular Vision 14: 1513-1516, 2008. 


