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The biochcmical, cellular and clinical Phascs of AD- f:ocuscd in consequences not in the causes
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(Genome wide association (strong) in AD- iipid role
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Alzheimer's disease

TRENDS in Genetics

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




What is the implication of Pl’losphokpids in cell Pl’l 5iologg?

A Calcium transfe,

'_ mitochondria —

D. Metabolic contro\

Fig. 2. ER-mitochondria contacts and cell physiology. A, Direct Ca®* transfer occurs between ER and mitochondria via [P3R and VDA? ~haneale caunl

Table 2: Phospholipid composition of rat liver organelles (% total phospholipids)® C Lépez-frfmm etal./ Biochimica et Bfup‘rysicu Adn 1852 (2[”5) 2%-2105

Mitochondria

Lipid ER Inner Outer Lysosomes Nuclei Golgi Plasma membrane
PC 57 41 49 42 52 45 43

PE 21 38 34 21 25 17 21

SM 4 2 2 16 b 12 23

Pl 9 2 9 6 4 9 7

PS 4 1 1 1 6 4 4

CL 0 16 3 0 0 0 0

Other 3 <1 <1 14 7 13 2

Chol/PL molar ratio 0.07 0.06 0.49 0.15 0.76

Approximate phospholipid content is given as % total lipid phosphorus.
Chol, cholesteral.
#Data are averaged from several sources.

Vance. Traffic 2015; 16: 1-18



Figure 1

. [ Ctrl mm FAD == SAD Fhospholipid Pro{:ilc in Alzl-tcimcr's disease
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Fhospholipidic correlation in ]:rontal cortex of dementias
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Fhospholipidic correlation in white matter of dementias

B PLS-DA
R

= B C ontrol

g 2 EECADASIL

& ! B SAD

Z o

S -1

2o
-3

'%;;4

oy

Sabogal-Guaqueta et al. In preparation

3 25 2 1.5

Factor | (48.73% - (SSy0)

D

C

) PE (34:3)

=

2

g PG (36:1)

% - —T PA (32:1)

i —— PC (44:6)
T PE (32:2)

jO_I (4] -0.1 o2 03 -0.4 0.5 -0.6
- Loading Weights Factor 1

Species sMC VIP ) ] ]
PEG2a) L s [ 952 1 16:1 palmitoleic Acid
PC (44:4) 6.83 1.1456

PA (32:1) 5.83 1.0849 22:6 DHA

PE (34:3) 4.05 0.9175

PG (36:1) 3.41 0.8617

Correlation Matrix White matter - Dementias

={E
_. 0.8
= ;
Y : 0.6
g G
) 0.4
= :
B e 102
o BEE :
°{ : _0.2
‘{ == 0.4
, ol o ~0.6
2 5 - f
; = -0.8
B Y
=B



FhospholiPidic correlation in CS5F of dementias
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Whereis P hosphatgdilcthanolaminc’?
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Fig. 3. Mitochondrial phosphatidylethanolamine (PE) is required for autophagy. PE is critical for the initiation of autophagy and elongation of autophagosomes. PE is synthesized through 4
pathways (5 for yeast): the CDP-ethanolamine Kennedy pathway; base exchange by phosphatidylserine synthase 2 (PS52); re-acylation of lyso-PE via the Lands cycle (ALE1/LPLAT2);
decarboxylation of phosphatidylserine (PS) by phosphatidylserine decarboxylase in the mitochondria (PSD1) or in the Golgi (PSD2, yeast only). PS is synthesized by PSS1, which
catalyzes a base exchange with phosphatidylcheline (not pictured). The mitochondrial PSD1 and Kennedy pathway are the major sources of cellular PE. The cellular PE pool is divided
between PE as a major component of most lipid bilayers, glycosylphosphatidylinositol (GPI) anchor synthesis and Atg8/LC3 lipidation. When cellular PE is limited, GPI anchor
synthesis and AtgB/LC3 lipidation compete for substrates, Atg8/LC3 lipidation occurs on the phagophore, where Atg7 (E1), Atg3 (E2), and the Atg5 complex (Atgl2-Atg5-Atgl6L1)
(E3-like) covalently link Atg8/LC3 onto PE, forming LC3-11. LC3-11 is required selective autophagy and links autophagy receptors with an LC3-interacting region to the inner surface of
the autophagosome. Knockdown of PSD1 significantly impairs autophagy and LC3 lipidation, indicating the importance of mitochondria-derived PE in autophagy over other sources.
Exogenous ethanolamine (Etn) and PE can restore autophagy in PSD1 knockouts, and can stimulate autophagy and increase longevity in wild-type cells.



Common clgshomcostasis involving Phospholipicls
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v v v v v

Mitochondrial Oxidative Calcium Autophagy Neuro-

dysfunction stress dyshomeostasis defects inflammation
[

g ¢

v v v v v

Neurodegeneration

Cell Death & Diseasevolume 9, 337 (2018)




BACEI Proccssing ina hpidic environment
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Lipid Promc is altered in the hiPPocamPus
of }ng—-AD mice
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shBACE_ i ~miR restores the basal lcvcls of LFE at6and 12
months post-treatment in 3ngf\D mice
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Silencing of desaturases block the anti~imqammator5 effect of shBRAC 1
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SCD i are increased in the hippocampus of different tgpes of

[Dementias in humans
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Pacheco M et. al. In preparation



SCD1 are mainlg increased in the hiPPocamPus of 5Porac]ic AD
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PACE 1+9SCD1+AT-8 arein the same cells of sporac]ic AD
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Whg to follow the tauoPathogenesis from Phospholipic signature?
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f‘]ow tauopathogenesis might be found in the Peripheral Phospholipic signature?

AD astrocytes and plasma microvesicles destroy neurovascular integrity
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ti1s a current cha”enge to find a Pcripheral Proc!romal signature of dementia

Summary

@ pisease initiation w | i {_— Distressed neurons
Inflarmatory signals d - ! \ The AD brain is characterized by an accumulation of
! neurotoxic extracellular Ap plagues. Disease signals
% from the CNS may cross a compromised BBB to be

Metal ion changes detected in the periphery.
o NS ——— Neurotoxicity povResy

Api-42
ARI0 Soluble elements in the plasma represent a rich
” source of diverse peripheral markers, including

transition metals (Cu, Zn and Fe), markers of
£ MM CIERE 2 inflammation and the plasma proteome; consists of

d MIP-1a, all identified
;nlm plas:'na of bc:h more than 10,000 proteins, including Ap peptides.

AIBL and ADNI cohorts
(®) Exosomes
{{ Phosphelipids are structural elements of cell
membranes implicated in pathological Ajj processes.
|1u"||l|'rl!pn'lpplmpnllm;l "F'I'Y N. Sphingolipids (¥ Exosomes traffic lipids, proteins, mANA and miRNA,
alll =" | Glycerophospholipids | and have been found to be involved in the
Iscprostanes (e y packaging and release of Ap.

Platelets are associated with APP metabolism and
abnormal Af processing in AD. In addition, they also.
contribute to the inflammatory phenotype of AD.

Buffy coat

RBC volume

Figure 1. Various fractions of blood currently being investigated for putative peripheral biomarkers (continued on next page).

Rembach, Ryan, Roberts ez a/. Biomarkers Med. (2013) 7(4), 641-662



CONCLUSIONS

- n general, chronic inflammation, failure in the clegrac!ation rate and liPic! environment are critical n

the Pathophgsiologg of Dementia <t9PC AD).

~ Fhospho!ipi& comPosition with Pro~imqammator3 1Catt5 acid, such as Fhospholi ids 16:1, 18:0, 204,
22:6 are involved in cognitive impairment and dementia; and it has otentaifas early biomarker of
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tauopathogencsis
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