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De Strooper B and Karran E Cell 164, 2016 

The biochemical, cellular and clinical phases of AD- Focused in consequences not in the causes 

Spires-Jones and T Hyman. Neuron 82, May 21, 2014



Genome wide association (strong) in AD- lipid role
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Support existing hypotheses about the amyloid, lipid, chaperone and chronic inflammatory
Pathways in AD pathogenesis. (Sleeger, Trends in genetics 2009, 26:2)



Vance. Traffic 2015; 16: 1–18

What is the implication of phospholipids in cell physiology?



Phospholipid profile in Alzheimer´s disease

Villamil-Ortiz J et al. 2018 Journal of Alzheimer´s Disease. 61(1):209-219
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Phospholipidic correlation  in Frontal cortex of dementias

Sabogal-Guaqueta et al. In preparation
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Phospholipidic correlation  in white matter of dementias

Sabogal-Guaqueta et al. In preparation

16:1 palmitoleic Acid
22:6 DHA
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Phospholipidic correlation  in CSF of dementias

Sabogal-Guaqueta et al. In preparation



Where is Phosphatydilethanolamine?



Neurodegeneration

Cell Death & Diseasevolume 9, 337 (2018)

Common dyshomeostasis involving phospholipids



nrn

BACE1 processing in a lipidic environment



Inhibitor of PE lipidation (3-
MA)  reversed the effect of 

shBACE1 
on phosphorylated tau 

clearance

Piedrahita  D et al. Front Cell Neurosci. 2016 
Jan 8;9:498. doi: 10.3389/fncel.2015.00498. 



Lipid profile is altered in the hippocampus 
of 3xTg-AD mice

Villamil-Ortiz J et al. Frontiers Cell Neurosci 2016. 10:260.



shBACE1-miR restores the basal levels of LPE at 6 and 12 
months  post-treatment in 3xTgAD mice

PLS-DA VIP

LPE(18:1) 1.2029

LPE(22:6) 1.0157

LPE(20:1) 0.4374

LPE(20:4) 0.2626

LPE(16:0) 0.1153

18:1 Oleic Acid
22:6 DHA

Villamil-Ortiz J et al. Frontiers Cell Neurosci 2016. 10:260.



Villamil-Ortiz J et al. BBA  2018

Silencing of desaturases block the anti-inflammatory effect of shBACE1
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SCD1 are increased in the hippocampus of different types of
Dementias in humans

Pacheco M et. al. In preparation
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SCD1 are mainly increased in the hippocampus of Sporadic AD

Pacheco M et. al. In preparation
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BACE1+SCD1+AT-8 are in  the same cells of  sporadic AD 
Alzheimer

Reverse learning

shBACE1+shSCD1 synergically prevent the cognitive impairment of ischemic rats

Pacheco M et. al. In preparation



Why to follow the tauopathogenesis from phospholipic signature?  

Su et al. Lipids in Health and Disease (2019)

Early biomarkersPrimary prevention

Spencer et al npj Science of Food 1, 7 (2017)

Public health



a)
b)

AD astrocytes and plasma microvesicles destroy neurovascular integrity

c) Control                                            TNF-a                                EVS Healthy control (HC)                Evs  FAD

Control                                                    Evs HC EVS                            FAD Astro-Evs FAD

Villar JM et. al.
In preparation

How tauopathogenesis might be found in the peripheral phospholipic signature?  



It is a current challenge to find a peripheral prodromal signature of dementia



- In general, chronic inflammation, failure in the degradation rate and lipid environment are critical in 
the pathophysiology of Dementia (type AD). 

- Phospholipid composition with pro-inflammatory fatty acid, such as Phospholipids 16:1, 18:0, 20:4, 
22:6 are involved in cognitive impairment and dementia; and it has potentail as early biomarker of 

tauopathogenesis

CONCLUSIONS
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