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Abstract

Genome-wide association studies have been very useful
tools in the last years to relate genes and diseases. Thereby,
single nucleotide polymorphisms have been linked to
increased ORMDL3 expression and to different pathologies
including gliobastoma. This thesis has aimed to elucidate the
possible implication of ORMDL3 in tumor generation and
development taking in consideration its role as negative
regulators of sphingolipid synthesis. Moreover, we have
explored the possibility that the expression levels of ORMDL3
would alter antitumoral treatments like cannabinoids whose
mechanism of action imply ceramide synthesis.

In the first block of this thesis, we show that THC as
antitumoral drug in glioblastoma cells downregulates
ORMDLs expression to release the serine
palmitoyltransferase activity and induce ceramide synthesis.
In addition, we demonstrate that the expression levels of
ORMDL3 alter antitumoral activity of THC by reducing the
ceramide synthesis and endoplasmic reticulum stress and, on
the other hand, inducing anti-apoptotic proteins. Furthermore,
in the second block we show that ORMDL3 expression has
an important impact in the ER-mitochondria network structure
and in the transduction of signals between both organelles
affecting cell fate decision like autophagy and apoptosis.
Altogether, this thesis highlights the relevance of ORMDL3 in
the field of cancer and antitumoral treatments.



Resumen

Los estudios de asociacibn gendémica han sido una
importante herramienta en las Ultimas décadas para
relacionar genes y enfermedades. Debido a ello,
polimorfismos de un solo nucledtido han permitido asociar el
incremento en la expresion de ORMDL3 a diferentes
patologias como el glioblastoma. Esta tesis tiene como
objectivo dilucidar la posible implicacion de la proteina
ORMDL3 en la generacion tumoral y su desarrollo,
considerando una de sus principales funciones, la regulaciéon
de forma negativa de la sintesis de esfingolipidos.

En el primer bloque de esta tesis se muestra que el THC
como tratamiento antitumoral en células de glioblastoma es
capaz de downregular la expresiéon de las proteinas ORMDL
permitiendo la actividad de la serina palmitoil transferasa e
induciendo de esta forma la sintesis de ceramidas. Por otra
parte, demostramos que los niveles de expresion de
ORMDL3 modifican la actividad antitumoral del THC,
reduciendo la sintesis de ceramidas y el estrés reticular y, por
otra parte, induciendo proteinas anti-apoptoticas. Ademas, en
el segundo blogue mostramos que la expresiéon de ORMDL3
tiene un papel importante en la red estructural reticulo-
mitocondria y en la transduccion de sefiales entre ambos
organulos, afectando en el desarrollo celular como puede ser
la alteracion en mecanismos de autofagia y apoptosis. En
conjunto, esta tesis destaca la relevancia de la proteina
ORMDL3 en el campo del cancer y en los tratamientos
antitumorales.






Prologue

Genome-wide association studies are a useful tool to reveal
the genetic component associated to different pathologies. in
certain diseases. In this context, the SNP rs7216389 located
at the region 17gl12-g21 has been associated to develop
asthma, inflammatory diseases and increase the risk of
certain tumors as glioblastoma. This association implies
increased expression levels of the ORMDL3 gene. In this
thesis we wanted to study the underlying mechanism of the
connection between ORMDL3 expression levels and cancer.
As starting point we took in consideration the role of this
protein inhibiting ceramide synthesis because many apoptotic
signals of antitumoral agents are triggered by an initial rise in
ceramide production. In this thesis we focus our attention on
one of the novel antitumoral treatments in the last decade,
the A°-tetrahidrocannabinol (THC). This stimulus increases
ceramide synthesis in the cell by de novo pathway, increasing
ER stress promoting autophagy and posterior cell apoptosis.
Being ORMDLs a family of proteins that inhibits the first
enzyme implicated in ceramide synthesis, the seril
palmitoiltransferase (SPT), we wanted to explore the role of
ORMDL3 expression levels in the antitumoral pathway of
THC and how the expression levels of this protein would
affect its effectiveness.
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Introduction

1.1 ORMDL family

The gene family encoding for oromucoid-like (ORMDL)
proteins was mentionedfor the first time by Bgrsting and
colleagues in 1997(Bgrsting C et al.,1997). In this study,
analyzing open reading frames in yeast, the ORM1 sequence
was identified. Few years later, analysis in the human
genome revealed the existence of three ORMDL genes. The
human genes are mapped in different chromosomes:
ORMDL1 in at 2g31-933., ORMDL2 in 12g13.2 and ORMDL3
in 17921.1 chromosomic region. All three genes are
ubiquitously expressed in adult and fetal tissues, but the
individualy they have a differential expression patern
(Hjelmqvist L et al., 2002).

Each human ORMDL gene has a conserved counterpart in
vertebrates. Moreover, they have homologues in plants and
yeast (figure 1). For example, in yeast two orthologs for this
family have been described, orml and orm2, that present a
sequence identity of about 35% compared to the human
orthologs (Hjelmquvist L et al., 2002).

Human ORMDL proteins contain 153 amino-acid residues
and share around 80- 84% sequence identity.
Immunofluorescence studies using heterologous expression
system and specific antibodies against endogenous
ORMDLs, allowed to determinate the subcellular location of
ORMDLs in the endoplasmic reticulum (ER) (Cantero-
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Recasens G et al.,2010; Miller M et al.,2012, Miller M et al.,
2014; Ha SG et al., 2013; McGovern DP et al., 2010).

HsapORMDL1
MmusORMDL1
SscrORMDL1Y
XaeORMDL1 Vertebrate ORMDL1
FrubORMDL1
DrerORMDL1
HsapORMDL2
MmusORMDL2
BtauORMDL2

GgalORMDL2 Vertebrate ORMDL2
X aeORMDL2
StroORMDL2
FrubORMDL2
HsapORMDL3
952 MmusORMDL3
RnorORMDL3 Vertebrate ORMDL3
P FrubORMDL3
GgalORMDL3
CintORMDL
DmelORMDL
AthaORMDLa
HvulORMDL
SbicORMDLa
SrebORMDL
LescORMDLa
1000 GmaxORMDL -
MiruORMDL lant ORMDL
AthaORMDLb
s LescORMDLb
LpenORMDLD
2ZmayORMDLb
SbicORMDLD
972 ScerORM1
1000 SmonORM1
859 SoNORAE Yeast ORMDL
SpomORM L
EcunORMDL

Figure 1. Phylogenetic tree of relationship between ORMDL
sequence. Different ORMDL vertebrate are highlighted in green tones,
plant ORMDL in red and yeast ORMDL in purple. Species abbreviations
are: Hsap, human; Mmus, mouse; Rnor, rat; Sscr, pig; Btau, cow; Ggal,
chicken; Xlae, Xenopus laevis; Stro, Silurana tropicalis; Frub, Takifugu
ribripes (pufferfish); Drer, Danio rerio (zebrafish); Cint, Ciona intestinalis;
Dmel, Drosophila melanogaster; Atha, Arabidopsis thaliana; Hvul,
Hordenum vulgare (barley); Sbic, Sorghum vulgare; Sreb, Stevia
rebaudiana; Lesc, Lycopersicon esculentum (tomato); Gmax, Glycine max
(soybean); Mtru, Medicago truncatula; Lpen, Lycopersicon pennellii
Zmay, Zea mays (maize); Scer, Saccharomyces cerevisiae, Smon,
Saccharomyces monacensis, Spom, Schizosaccharomyces pombe; Ecun,

Encephalitozoon cuniculi, . Adapted from Hjelmqvist et al 2002.
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1.1.1 Structure of ORMDL family

The ORMDL family has been described as transmembrane
(TM) ER resident proteins. The number of TM domains has
been subject of discussion. In the beggining, four
hydrophobic domains were predicted (Hjelmqvist L et al.,
2002), and recognized as putative TM sequences, but
different alignment studies have predicted between one to
four TM domains (Hjelmquvist L et al., 2002, McGovern DP et
al., 2010, Araki W et al., 2008). Interestingly, the TM domains
are conserved in their relative position but the sequence
conservation at the residue level is much lesser than their
flanking sequences conservation. In our laboratory, a model
for ORMDL3 was predicted based in a fluorescence protease
protection assay. This approach allowed us to determine that
both, C- and N-terminus were facing the cytoplasm, whereas
the middle fragment of the protein localized on the ER lumen
(Cantero-Recasens G et al.,2010, Carreras-Sureda A et al.,
2013). In this respect, both N- and C- terminus have been
proved to be essential for the protein function (Carreras-
Sureda A et al., 2013). Besides, in yeast the N-terminus
contains a regulatory domain with different putative
phosphorylation sites that is lost in mammals (Breslow DK et
al., 2010; Roelants FM et al., 2011; Kiefer K et al., 2015)
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Figure 2. Structure of human ORMDL3. Aminoacid sequence of human
ORMDL3. C- and N- terminal tails of the protein are face to citosol.
Moreover, this protein has two transmembrane domains with a loop faced
to ER.

1.1.2 ORMDL family function

It has been described that ORMDLSs participate in several cell
functions. The first functional study was performed in yeast,
using single- and double- knockout ORM (Hjelmqvist L., et al.,
2002). The growth rate was highly affected in the case of
double-knockout for ORMs. This phenotype was more
pronounced when ER stressors as dithiothreitol (DTT) or
tunicamycin, among others, were added to the yeast media.
The expression of the human ORMDL3 (hORMDL3) in the
double-knockout yeast model, partially rescued this
phenotype, suggesting a common functional activity of these
family proteins. Therefore, due to location of these family
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proteins in ER, the impact of some stimuli in the double-
knockout strain, and some other evidences in mammalian
cells (Miller M et al.,, 2012; Cantero-Recasens et al., 2010)
this family of proteins have been associated to the ER stress

response called Unfolded Protein Response (UPR).

In mammalian cells, ORMDL family has been shown to affect
the cellular calcium homeostasis. High ORMDL3 expression
levels increase cytosolic calcium content, reducing the
calcium content in stores by inhibiting the SECA pump. In
addition ORMDLe was shown to impair the buffering
capability of mitochondria (Cantero-Recasens G et al.,2010,
Carreras-Sureda A et al., 2013).

Finnaly, in 2010, two independent studies in yeast associated
both ORM orthologs with alteration in cellular ceramide levels.
Thus, double-knockout of ORMs increased sphingolipid levels
in the cells. Moreover, it was described that the ORM family
proteins were able to interact with both seril palmytoil
transferases (SPT1 and 2), the main enzymes that catalyze
ceramide synthesis by de novo pathway. (Breslow DK et al.,
2010, Han S et al., 2010).

In summary, UPR, calcium handling and sphingolipid
synthesis are the three processes where ORMDLSs have been
implicated. An overview of them and the participation of

ORMDLs will be described in the following sections.
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1.1.2.1 ER stress and UPR

The endoplasmic reticulum has different cellular functions like
synthesis, modification, release and trafficking of proteins,
calcium storage, metabolism of carbohydrates and lipids and
sterols synthesis (Galuzzi L, et al.,2017; Sommer T., et al
1993). A modification in the physiology status of this
organelle (normally associated to abnormal protein folding)
leads to ER stress response or UPR. This UPR involves a
cascade of events to restore ER homeostasis by decreasing
the load of proteins in the ER. In mammalian cells this UPR is
triggered by three transmembrane proteins: the Inositol-
requering protein 1 (IRE1), the double-stranded RNA-
dependent protein kinase-like ER kinase (PERK) and the
activating transcription factor 6 (ATF6).

The ER stress is recognized by the chaperone BiP, which
detach from the inhibitory domains of IRE1, PERK and ATF6
when an accumulation of misfolded proteins take place. This
release promotes the activation of the different UPR
pathways that implies oligomerization and
autophosphorylation of IRE1 and PERK and the translocation
of ATF6 to the Golgi apparatus and then activated via

proteolytic cleavage.

These three signalling pathways contribute to re-establish the
physiological status of the ER, reducing the ER stress and
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ensuring cell survival. However, if ER stress is prolonged and
cannot be reversed, a cell death program is activated, usually

implying autophagy and apoptosis (Bhat TA et al., 2017).

IRE1 pathway

In mammals, IRE1 is formed by two main transmembrane
proteins: IRE1a and IRE1B. Upon ER stress, IRE1 is trans-
autophosphorylated and activates  the C-terminal
endoribonuclease domain. It promotes the mRNA excision of
X-box binding protein 1 (XBP1), which leads to a frameshift
that extends the open reading frame and allows the
translation of the spliced XBP1 (XBP1s) transcription factor
(Yoshida H et al., 2001). XBP1s induces the expression of
different chaperones involved in ER-associated degradation
(ERAD), lipid metabolism (Lee AH et al., 2008),
proinflammatory cytokines (Martinon F,Nat Immunol 2010)
and autophagy mechanisms (Margariti A et al., 2013).
Furthermore, IRE1 can contribute to the degradation of
MRNAs that are localized to the ER membrane through a
process known as regulated IRE1 dependent decay (RIDD)
(Kimmig P et al.,, 2012). IRE1 trans-phosphorylation is also
able to recruit TNF receptor-associated factor 2 (TRAF2) to
the ER membrane to phosphorylate IkB, therefore activating
NF-kB and triggering inflammatory pathways (Hu P et al.,
2006) (figure 3).
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Figure 3. IRE1 pathway in the UPR. Modified image from Galluzzi L et al
2017.

PERK pathway

The ER stress induction allows PERK autophosphorilation
and the phosphorylation of its substrate, the alpha subunit of
eukaryotic translation initiation factor alfa (elF2a), blocking in
general the protein translation. At same time, phosphorylation
of elF2a allows the translation of the ATF4 factor, which
induces the expression of the pro-apoptotic gene CHOP. The
induction of this pro-apoptotic gene blocks the antiapoptotic
activity of B-cell lymphoma 2 (Bcl-2) (McCullough KD et al.,
2001;Yoshida H et al., 2007), among other responses in the
nucleus. ATF4 factor activity also involves the expression of
GADD34 that negatively regulates elF2a (Novoa | et al.,

2003). Moreover, PERK induces the expression of genes
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involved in the antioxidant response via phosphorylation of
the transcription factor NFE2L2/NRF2 (Cullinan SB et

al.,2004) _— (figure 4).
ER
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/_— /
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ERAD
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Figure 4. PERK pathway in the UPR. Modified image from Galluzzi L et
al 2017.

ATF6 pathway

The transmembrane protein ATF6 located in the ER
translocates to Golgi apparatus under ER stress conditions.
This protein has a N-terminus bZIP transcription factor. After
translocation, ATF6 is subjected to proteolysis and the N-
terminus fragment is released. The activation of ATF6 N-
terminal part induces XBP1 transcription, and optimizes the

UPR controlling genes related with protein folding and lipid
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synthesis. (Bettigole SE et al., 2015; Maiuolo J et al., 2011,
Wu J, Dev. Cell 2007) (figure 5).

ATF6
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Chaperones
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Lipid synthesis

Figure 5. ATF6 pathway in the UPR. Modified image from Galluzzi L et
al 2017.

Role of ORMDL family in UPR

As previously mentioned, Hjelmqvist and collaborators
described the association of ORMDL family with ER stress
and UPR response based in the observations with different
ER stress inductors like DTT or tunicamycin.

Other studies have supported the idea that ORMDL family is
able to modulate ER stress. McGovern DP et al. showed that
overexpression of ORMDL3 decreased the UPR response

monitoring XBP1 splicing and UPR gene transcription in basal
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and under tunicamycin and thapsigargin treatments. Opposite
results were obtained using, shRNA against ORMDL3. On the
other hand, our group demonstrated that overexpression of
ORMDL3 in HEK293 cells increase elF2a phosphorylation.
Other UPR pathways than PERK were not affected. (Cantero-

Recasens et al., 2009).

ATF6 pathway has also been shown to be altered under
ORMDL3 overexpression conditions. In two different studies,
overexpression of this protein in lung epithelial cells (A549)
and in bone marrow-derived macrophages (BMDM) from
transgenic ORMDL3 knock-in mice, it has been demonstrated
that nuclear translocation of ATF6 was triggered (Miller M et
al., 2012; Miller M et al., 2014).

These different evidences for ORMDL impact in ER stress
and UPR response are not totally understood and some are
partially contradictory. However, they support the idea that
ORMDL family has an important role in maintaining ER

homeostasis.

1.1.2.2 Sphingolipid regulation

Sphingolipids are the principal components of cell
membranes which regulate the membrane fluidity among
other functions. Besides, sphingolipids together with
cholesterol contribute to the formation of the detergent-

resistant membrane microdomains, that function as
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membrane signalling platforms, called lipid rafts (Lingwood D
et al., 2010).

Sphingolipid metabolism

These essential lipids are composed by a backbone formed
by 18 carbon atoms that contains an amino alcohol N-
acylated with diverse fatty acids to form different ceramide
species. The ER is the organelle where the sphingolipids are
synthetized by de novo pathway. The sphingolipid formation
starts with a rate-limiting step catalized by the serine palmitoyl
transferase (SPT), consisting in the condensation of serine
and palmitoyl coenzyme A (CoA) and the production of 3-
ketosphinganine. This molecule is then reduced to
dihydrosphingosine (DHS), also named as sphinganine, by
the 3-ketodihydrosphingosine reductase (KDHR) in a NADPH
dependent manner. The subsequent reaction is carried out by
the dyhidroceramide synthase (CerS), which acylates
sphinganine by adittion of a fatty acyl-CoA, forming
dihydroceramides. In mammals, six different CerS are known,
each of which uses specific acyl chains, typically with
saturated or mono-unsaturated fatty acids with 14 to 26
carbons (Pewzner-Jung Y et al.,2006; Lahiri S et al., 2007).

After that, dyhidroceramide is dehydrogenated by spingosine

0-4 desaturase to ceramide.

14
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Figure 6. De novo synthesis of ceramides in sphingolipid
metabolism. De novo synthesis starts with the condensation of palmytoil
CoA and serine by SPT. This is followed by a series of reactions leading

to formation of ceramide.

Ceramides can be transported to Golgi apparatus by two
main mechanisms. A non-vesicular transport, which involves
the ceramide transfer protein CERT, that comprises donor
membrane (ER) and acceptor membrane (Golgi) recognition
domains and a hydrophobic pocket for direct ceramide
binding. The other transport is vesicular-dependent. This
transport despite not being well characterized is the main
transport of ceramides to the cis-Golgi (Watson P et al., 2005)
Upon reaching Golgi apparatus, ceramides suffer various
modifications such as glycosylation resulting in the formation
of glycosphingolipids by the glucosylceramide synthase
(GCS), phosphorylation resulting in the generation of
phosphoceramides by the ceramide kinase (CERK) and
addition of phosphoethanolamine (PEA). This PEA addition to
ceramide produces sphingomyelin (SM). Moreover, complex

sphingolipids can be recycled to ceramide by degradation

15
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enzymes as sphingolmyelinase (SMase), glucosylceraminase
(GCase). These recycling pathways from complex
sphingolipid together are highly regulated and are important

in sphingolipid homeostasis (figure 7).

Opposite to the sphingolipid synthesis is the degradation
pathway taking place in lysosomes, on the membranes, and
in the nucleus. In this pathway, the ceramidase cleaves the
fatty acid from the ceramide producing sphingosine which can
be recycled back to ceramide or be further phosphorylated by

sphingosine kinase (SK) to sphingosine 1-phosphate.
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Figure 7. Sphingolipid metabolism in cellular homeostasis. Modified

image from Maceyka M et al 2014.

Serine Palmytoiltranferase (SPT) complex

The principal reaction that take place to induce ceramide
biosynthesis by de novo pathway is carried out by the
enzyme SPT. In yeast, SPT enzyme works as a heterodimer
composed by three subunits, LCB1, LCB2 and TSC3. This
last protein, TSC3, is an additional activator of SPT complex
(Gable K et al., 2000) but this orthologue in mammals has not

been identified. Years after the discovering LCB subunits in

17
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yeast, the human orthologs SPTLC1 (55KDa) and SPTLC2
(65KDa) were described (Nagiec MM et al., 1996; Weiss B et
al., 1997/ Hanada K et al., 1997). In mammals, SPT complex
is composed by three different subunits; SPTLC1, SPTLC2
and SPTLCS3, forming an octamer of four SPTLC1 plus four
SPTLC2 and/or SPTLC3. At same time, this octamer is
divided in four dimers formed by interaction of SPTLC1 and
SPTLC2 or SPTLC1 and SPTLC3. There are different kind of
similarity between these subunits. SPTLC1 and SPTLC2
share 20% similarity and are highly conserved among
species, while SPTLC2 and SPTLC3 show more than 80%
similarity (Hornemann T et al., 2006).

As structure, SPTLC1 is bound to ER membrane. On the
other way, SPTLC2 or SPTLC3 are not interacting directly
with the ER membrane. SPTLC1 interacts with ER membrane
by the N-terminal domain meanwhile the C-terminal forms a
cytosol-oriented active site, which is the responsible to
interact with the other two subunits, SPTLC2 or SPTLC3
(Hornemann T et al., 2007) (Figure 8).

Serine palmitoyltransferase

Cytosol

ER membrane g

Lumen

Figure 8. SPT structure. SPT composition liked to ER membrane by the
regulatory subunit SPRLC1. SPTLC2 or 3 form the catalitic subunit of the
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complex. All of them are oriented to cytosol. Modified image from
Paulenda T et al 2016.

About SPT activity, it is known to be critical for embryonic
development, due to homozygous SPTLC1l and SPTLC2
knock-out mice die in embryogenesis (Hojjati MR et al.,
2005). Overexpression of SPTLCL1 in transgenic mice and in
HEK293 cells do not show increased SPT activity
(McCampbell A et al., 2005, Hornemann T et al., 2006)
suggesting that SPTLC1 is not directly involved in the
catalytic reaction of SPT complex. On the other hand,
overexpression or silencing of STLC2 or SPTLC3 subunit
alters SPT activity increasing or decreasing it respectively
(Hornemann T et al., 2006).

Two small subunits in the human SPT complex are required
for maximal enzyme activity: small subunit STPa and small
subunit SPTb (ssSPTa, ssSPTh). They activate SPT complex
by direct interaction with SPTLC1 after dimerizing with
SPTLC2 or SPTLCS. (Han G et al., 2009).

To maintain cellular spingolipid homeostasis, SPT is tightly
regulated by negative feedback loop (Breslow et al., 2010).
There have been also described several inductors of SPT
activity as endotoxins, UVA and tetrahydrocannabinol
(Memon RA et al., 1998/Grether-Beck S et al., 2005/Gomez
del pulgar T et al., 2002). There are also specific inhibitors.

Myriocin is one of the most commonly acting on the catalytic
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site of SPT (Miyake Y et al., 1995; Lowther J et al., 2010;
Wadsworth JM et al., 2013). However, the exact endogenous
mechanism involved in SPT inhibition is not fully understood.
In this context, ORMDLs have been described as
endogenous inhibitors of SPT complex (Han S et al., 2010;
Breslow DK et al., 2010; Siow DL et al., 2012; Kiefer K et al.,
2015).

The regulatory mechanism of ORMDLs has been mainly
studied in yeast. Thus, it is known that low levels of cellular
sphingolipid content promotes ORMs phosphorylation in the
N-terminus (Sun Y et al., 2012). Orms are phosphorylated by
two different kinases: Ypkl, downstream TORC2 (Roelants
FM et al.,2011), and Nprl downstream TORCI.
(Shimobayashi M et al., 2013). The phosphorylation promotes
the dissociation of Orms from the SPT complex, releasing its
activity to restore the sphingolipid levels. On the other hand,
dephosphorylation of Orms is carried out when sphigolipid
levels are high. In this case, two different phosphatases act
on Orms: Tap42 downstream TORC1 (Liu M et al., 2012) and
Cdc45-PP2A activated under the heat stress response (Sun
Y etal., 2012).

20
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However, an extrapolation of this mechanism to other species
is not easy because the N-terminal phosphorylation motif was
lost during evolution (Hjelmqvist L et al., 2002; Han S et al.,
2010) and still today, a comparable phosphorylation site in
mammals has not been discovered. In this respect, our
laboratory has demonstrated that the interaction between
ORMDL-SPT complex in humans is independent of the
sphingolipidic environment. This work suggested the idea of a
complex rearrangement between ORMDL-SPTLC structures
under changes in sphingolipid contact rather than a binding-

release mechanism (Kiefer K et al., 2015).

The degradation of ORMDLs has been also suggested as a
mechanism to release the SPT complex. Thus, a recent study
showed that degradation of ORMDL proteins was enhanced
in RAW247 macrophages exposed to free cholesterol. The

high cholesterol content in ER led to initiation of
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autophagosome formation and translocation of ORMDL1 to
cytoplasmic puncta corresponding to the autophagosome
(Wang S et al., 2015).

The general view is that three mammalian ORMDLs have
redundant functions (Siow D et al, 2015). Thus,
overexpression of individual ORMDL members did not cause
a significant decrease in the ceramide content in HEK293
cells while overexpression of all ORMDL members led to
complete blockage of de novo ceramide synthesis. However,
there is some controversy in this point. A recent publication
performed with A549 and RAW264.7 cells showed that
ORMDL3 overexpression decreased cellular ceramide levels.
In fact, in cells with mid-levels of overexpression of ORMDL3,
inhibition of SPT complex activity was observed (Oyeniran C
et al., 2015). On the contrary, under a strong overexpression
in the same cells, sphingolipids content was elevated
(Oyeniran C et al., 2015).

1.1.2.3 Calcium homeostasis

Calcium (Ca2+) is an important cation implicated in
intracellular signalling as a second messenger. The cellular
calcium signalling network is established by a gradient
between extra- and intracellular Ca2+ concentration (from
extracellular 100mM to intracellular 100nM) allowing the cell
to stimulate Ca2+-sensitive processes depending on speed,
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amplitude and spatial-temporal pattern of Ca2+ influx
(Jouaville LS et al., 1995; Budd SL et al., 1996). Several
external stimuli trigger the Ca2+ ON reactions resulting in an
increase of cytosolic Ca2+. This Ca2+ can come from the
entry of external Ca2+ or the release of this cation by internal
stores as organelles (mitochondria, ER...). The entry of
external Ca2+ is performed by the activation of different Ca2+
channels located on the plasma membrane as can be the
store-operated channels (SOCs), the volage-operated
channels (VOCs) and the receptor-operated channels
(ROCs). Besides, the release from internal storages are
mainly controlled by two different channel families located in
the ER, also called sarcoplasmic reticulum (SR) in muscle
cells, the inositol-1,4,5, triphosphate receptors (InsP3R) and
the ryanodine receptors (RYR) (Berridge MJ et al., 1993;
Clapham DE et al., 1995).

On the other hand side, several pumps and exchangers
remove Ca2+ from the cytoplasm to return intracellular
resting levels, what is known as Ca2+ OFF reactions
(Blaustein MP et al., 1999; Pozzan T et al., 1994). These OFF
reactions are associated with the Ca2+-ATPase pumps
(PMCA) and Na+/Ca2+ exchangers both of them located at
the plasma membranes, while sarco-endoplasmic reticulum
Ca2+ ATPase pump (SERCA) returns Ca2+ to internal

storages.
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Mitochondrias also participate in OFF reactions bufferning
cytosolic calcium rises by importing calcium throght the VDAC
channel at the outer membrane and the mitochondria calcium
uniporter (MCU) at the inner membrane. The buffering activity
of mitochondria has been shown to be essential to shape
several calcium signals and fine tune signalling cascades.
(Carreras-Sureda et al., 2012)

Cab calv cab caZo caZo Na* Caz.

InsP:R
RyR

ER/SR

MNCX

Uniporter '

Figure 10. Principal Ca2+ channels, pumps and organelles
responsible for intracellular Ca2+ trafficking. Signals for Ca2+
movement are associated to ON or OFF reactions to increase or decrease
respectively Ca2+ in the cytoplasm. Modified image from Hértenhuber M
et al 2017.

There are several evidences linking ORMDL3 expression

levels with altered cellular calcium homeostasis. Our group
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have demonstrated in two different models (HEK293 and
Jurkat T) that ORMDL3 is able to alter cytosolic calcium
levels, ER calcium content and the store-operated calcium
entry. Besides, this ER located protein has the capacity to
modulate Ca2+ influx in mitochondria. Regarding the domains
implicated in this function, the C-terminus of ORMDL3 play a
role in the regulation of endoplasmic reticulum Ca2+ content
despite the direct interaction of ORMDL3 with SERCA2b was
maintained (Cantero-Recasens et al., 2010). The N-terminus
was also essential to modify store-operated calcium entry and
mitochondrial calcium buffering capability (Carreras-Sureda et
al 2013). Confirming the connection between ORMDL3 and
calcium homeostasis, hORMDL3 overexpressing mice
showed an increase SERCA2b expression. This ATPase has
been implicated in airway remodelling in asthma (Miller M et
al., 2014). Moreover, knock down of ORMDL3 using siRNA in
eosinophils produce a reduction in cytosolic calcium levels
(Ha SG et al 2013). However, ORMDL3 has no the same
capacity to modulate Ca2+ in all cell types. Control and
ORMDL3 knock-down cells after activation through the high-
affinity IgE receptor (FceRl) have similar calcium responses

in mast cells (Bugajev V et al., 2016).

1.1.3 Pathology associated to ORMDL3

Genetic association studies provide us an approach to study
the relationship between gene function and the risk of

developing a disease. Thus, Genome-wide association

25



Introduction

studies (GWAS) allow finding genetic risk factors comparing
the genetic sequence of healthy control populations and
disease state populations. (Manolio TA et al.,, 2010). In the
case of ORMDL3 gene, different GWAS studies showed that
its locus is associated with numerous pathologies such as
rheumatoid arthritis (Kurreeman FA et al., 2012), type 1
diabetes (Saleh NM et al.,, 2011; Plagnol V et al., 2011),
primary biliary cirrhosis (Mells GF et al.,, 2011), ulcerative
colitis (Anderson CA et al.,, 2011), Crohn’s disease (Barrett
JC et al., 2008/Franke A et al., 2010), allergic rhinitis (Tomita
K et al., 2013), and ankylosing spondylitis (Laukens D et al.,
2010).

Asthma is the pathology in which the association with
ORMDL3 has been studied more in detail. Moffatt and
colleagues were the first reporting that multiple SNPs on the
chromosome 17921 linked to ORMDL3 increase expression
were associated with a higher risk to develop childhood
asthma. In this context, it has been published that ORMDL3 is
able to modulate T-lymphocyte activation and that depending
on the individual allelic hereditary, this activation can have an
important impact in proinflammatory pathologies as asthma
(Carreras-Sureda A et al., 2016). Other studies claimed that
the expression of ORMDL3 associated to the SNPs in the
chromosome 17921 affect mostly to primary T cells
(Schmiedel BJ et al., 2016). Besides, in this study the authors

confirmed that asthma-risk variants rs4065275 and
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rs12936231 are able to switch CTCF-binding sites in the
17921 locus, affecting the organization in this locus to favour

an enhanced transcription of ORMDLS3.

Considereing the focus of this thesis on cancer, it is relevant
to point out that the risk allele rs7216389 in ORMDL3 locus,
one with high impact in the genetic risk for asthma, presents a
significant association with glioma. In addition, four other
SNPs mapping to the region of ORMDL3 (rs2290400,
rs8067378, rs11557467 and rs9303277) despite not being
statically significant, point at the same direction. (Dobbins SE
et al., 2011). This association study implies that higher
expression of ORMDL3 gene would increase the

susceptibility to develop glioblastoma.

For the others two ORMDL genes there is almost no data
providing evidences for genetic association with pathologies.
In the case of ORMDL1, there is one study in which this gene
is linked with an increased in bilirubin levels (Kang TW et al.,
2010).
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Figure 11. Plot of the 17921 association with glioma. Test p values
(represented as -logio in left y axis) are shown for SNPs analysed in
GWAS for glioma study. In the plot are represented all SNPs found in the
asthma-risk locus, rs7216389 as a red diamond. Intensity of red colour
increase with the increase of the linkage disequilibrium. Recombination
rates in HapMap CEU across the region are shown in blue (right y axis).
Gen mapping of the region is represented in x axis. Modified image from
Dobbins SE et al 2011.
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1.2. Mitochondria-associated membranes

The intracellular mobility of macromolecules and organelles is
hugely limited for the high viscosity of the cytosol by the
extreme crowding of intracellular components (Kalwarczyk T
et al., 2011/ Ellis RJ et al., 2001). This reduced mobility also
influences the strength of interactions between the different
intracellular components. Besides, the strong interaction
between components as the affinity of protein structures,
show an additional factor influencing this strength. The direct
interactions between mitochondria and the ER within the cell
have been extensively studied. ER and mitochondria
interaction was first described by Copeland and Dalton using
electron microscopy in cells of the pseudobranch gland of a
teleost (Copeland DE et al., 1959). These junctions formed
between ER and mitochondria have been named as
mitochondria-associated membranes (MAMs). Later, by
different types of approaches, this interaction was confirmed
by different research groups (Pickett CB et al.,, 1980;
Montisano DF et al., 1982). Functionally, this interaction was
initially associated with the direct exchange of ions and
metabolites between organelles, mainly Ca2+ ions
(Patergnani S et al., 2011; Rizzuto R et al., 1998) but also
lipids and lipid-derivated molecules such as ceramides
(Grimm S et al., 2012).
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1.2.1 MAMs structure and components

The intracellular homeostasis is highly influenced by the ER-
mitochondria network. It has been demostrated that around
5-20 % of the mitochondrial surface structure is closely
opposed to ER membranes (Rizzuto R et al., 1998). Besides,
both, smooth and rough ER forms, interact with mitochondria
suggesting that selective recruitment of exclusive domains of
ER can be involved in important tethering complexes and as
result, that different types of MAMs exists (Csordas G et al.,
2006; Wang PT et al., 2015). This connection between these
two organelles is supported by a big group of proteins that
conform the MAMs.

MAMs have a distinct proteome, specific tethers on the
cytosolic face and regulatory proteins in the ER lumen. An
isolation of MAM is composed by ER membrane and the
outer mitochondrial membrane (OMM) that has been in close
contanct at the time of the fractionation (Klecker T, et al.,
2014; Marchi S et al., 2014; Naon D et al., 2014). In the last
decades, different studies confirm that the molecular
composition of the MAMs fraction may contain numerous
proteins, from 75 (Raturi A et al., 2013) to more than 1000 by
Percoll isolation (Poston CN et al.,, 2013) what claim that
MAMs are an enriched-protein structure. This enrichment of
MAM proteins is regulated by lipid modification as
palmitoylation, and cytosolic proteins. Besides other proteins

of MAM structure are associated with other organelles as
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Golgi apparatus, cytoskeleton, lysosomes, ribosomes or
plasma membrane (Lebiedzinska M et al.,, 2009). As a

summary, we conclude a brief list of the main MAMs

components:
MAMs Proteins Function
SERCA ER Ca2+ uptake
GSK 3 regulator of the VAPB—PTPIP51
interaction
TDP43 Reduce ER-mitochondria
associations.
SOD1 Antioxidant enzyme
Fused in sarcoma (FUS) Accumulation is associated to
ALS/FTD
Mitofusins-1/2 (MFN1-MFN2) ER-mitochondria tether complex
PARKIN Targeting proteins for
degradation by proteasome
FACL4 Ligation of fatty acids to
Coenzyme A
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IP3R-Grp75-VDAC1 ER-mitochondria tether complex

DJ-1 Redox-sensitive chaperone for
oxidative stress. Inhibits

aggregations of a synuclein

CNX Chaperone ensured for protein
folding
a Synuclein Molecular chaperone in the

formation of SNARE complexes.

VAPB-PTPIP51 ER-mitochondria tether complex
PACS-2 Regulation of Bap-31
Fis-Bap31 ER-mitochondria tether complex
Beclin1-PINK Enhance ER-mitochondria

interaction, promoting the

formation of autophagosomes.

Table 1. Principal proteins located in MAMs and corresponding

functions.
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1.2.2 MAMSs function

MAMs play an important function to maintain cellular
homeostasis. These microdomains have emerged as
signaling hubs, playing key functions in lipid biosynthesis,
calcium signaling, bioenergetics and participating in essential
cellular processes like Unfolded Protein Response (UPR),
autophagy, and apoptosis. Here we describe in more detail

some the functional aspects relevant for this thesis.

1.2.2.1 Calcium regulation

Initial studies in calcium signalling (Somlyo AP et al., 1984)
claimed the importance of ER and mitochondria for calcium
handling. On one hand the ER is one of the major Ca2+
storage in the cell. On the other hand, depite mitochondria in
basal status does not stores high amount calcium (order of
nanomolar),,when cytosolic calcium concentration rises,
mitochondria is able to increase the intramitochondrial
calcium levels until micromolar values (Giacomello M et al.,
2010). Nowadays we know that Ca2+ flux between ER and
mitochondria is essential for cellular viability. Several

molecular players participate in this process.

Ca2+ in the ER determines the correct functions of
chaperones in this organelle, like calreticulin (CRT) or
calnexin (CNX), involved in the generation of secretory
proteins (Michalak M et al.,, 2002). Both chaperones can
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interact with IPsR and the calcium transport ATPase
SERCAZ2b to regulate ER-mitochondria Ca2+ flux (John LM,
et al., 1998; Joseph SK et al., 1999). Besides, the ER protein
sigma-1 receptor (Sig-1R) forms a Ca2+sensitive chaperone
complex with BiP/GRP78 and prolongs Ca2+ signalling from
ER to mitochondria by the stabilization of IPsR subunit 3
located in MAMs (Hayashi T et al., 2007). In addition,, IP3R is
able to interact with VDAC1 in the OMM through GRP75, a
chaperone that is located in MAMs, to enable the Ca2+
mitochondrial uptake from ER. (Szabadkai G et al., 2006).

Another key point in the ER-mitochondria Ca2+ transport is
the distance between these two organelles. Thus, a decrease
in the ER-mitochondria contact distance, induces an overload
of Ca2+ in the mitochondria triggering the opening of the
mitochondria permeability pore giving rise to apoptosis (Krols
M et al., 2016)

1.2.2.2 Autophagy and apoptosis regulation
Autophagy

Autophagy was firstly described in rat liver cells by an
increase of lysosomes formation after glucagon addition
(Ashford T et al., 1962). This process is a highly regulated
mechanism by which different cellular components (including

damaged organelles or incluse pathogens) are targeted to the
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lysosomes for degradation. Today we know that exist at least
31 autophagy related genes (Atg) which are involved in the
regulation of the different phases of this cellular process:
induction, cargo detection and selection, formation of
vesicles, elongation, autophagosome-vacuole fusion, and
breakdown of the cargo followed by release of the
degradation products back into the cytosol (Klionsky DJ et al.,
2007).
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Figure 13. Different steps involved in autophagy. Input of the different
components of autophagy in the formation and elongation of the
phagophore to form the autophagosome and the posterior fusion with

lysosome. Modified image from Kaushal GP et al 2016.

MAMs are also involved in the formation and development of
autophagic machinery. First, proteins of ER were discovering
to localize in the autophagosome membrane. These proteins
juxtaposed with the initial membranes of the autophagosome
(Yla-Anttila P et al., 2009; Kornmann B et al., 2009). Besides,
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the OMM gives part of mitochondrial membranes for the
autophagosome biogenesis. In this context, ER-mitochondria
interaction is considered to have an important role in the
autophagy induction mechanisms. Thus, there are several
evidences showing that autophagosomes are formed at the
ER-mitochondrial contact sites under starvation conditions
(Hamasaki M et al., 2013). Nevertheless, until now it is not
fully undestood the function of MAMs in the molecular
mechanisms that leads to autophagy. Remarkably, one of the
main regulatory complex of the autophagy is the mechanistic
target of rapamycin (MTOR) (Sabatini DM et al., 1995;
Thoreen CC et al., 2004). This complex is formed by two
subunits: the mechanistic target of rapamycin complex 1
(mMTORC1) and mTORC2. It has been published that
MTORC2 is located in MAMs activating AKT that acts
maintaining MAMs integrity and mitochondria morphology.
Besides, this mTORC2-AKT activation modulates [P3R3
phosphorylation and controls Ca2+ release in MAMs (Betz C
et al., 2013).

Finally, some studies revealed that starvation or stress
conditions are able to promote autophagy increasing
expression of two genes, PINK1 and parkin (Cook KL et al.,
2014), located in mitochondrial compartments. Moreover,
mitochondria labelled with parkin are not only swallowed by
the autophagosomes but are used also to form new

autophagosomes.
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Apoptosis

Apoptosis is a process of programmed cell death that
happens in multicellular organisms. (Elmore S et al., 2007)
This mechanism can be initiated by two different pathways:
the intrinsic pathway (also known as mitochondrial pathway),
activated by intracellular signals processed when cells are
stressed,, and the extrinsic pathway, which is activated by
extracellular ligands binding to cell-surface death receptors
(Alberts B , 2014).

Focusing on the intrinsic pathway, mitochondria is one of the
main organelles affected. Stress signals induce mitochondrial
membrane permeabilization (MMP) and cytochrome c
release.. In the cytosol cytochrome c binds the apoptotic
protease activating factor-1 (Apaf-1) and ATP, and as a
result, this complex targets pro-caspase-9 forming the
apoptosome. This apoptosome cleaves the procaspase-9 to
its active form caspase-9 and causes the activation of the

effector caspase-3 (Green DR et al., 2004).

The signalling previous to the MMP, occurs in the interface
between the ER and the mitochondrial outer membrane.
There are several pro-apoptotic and anti-apoptotic proteins
described, being the BCL-2 family, which include pro-
apoptotic and anti-apoptotic members, one of the most
studied. Among its pro-apoptotic members, it is known that
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BAX, BAK and BID play an important role in the MMP

process.

The relevance of MAMs platforms in apoptosis signalling has
been highlighted in several studies. Thus, the voltage
dependent anion channels (VDAC1), an important MAM
component located in the OMM (Shimizu S et al., 2001),
allows, on one hand, the shuttle of ATP from mitochondria
matrix to cytosol and, on the other hand, transfers Ca2+
signals to mitochondria. In physiological conditions, the anti-
apoptotic family BCL-2 interacts with VDAC1. VDAC1 also
interacts with IPsR promoting ER-mitochondria contacts and
calcium transfer between organelles. However, an overload of
calcium in the mitochondria promotes VDACL1 oligomerization
and causes apoptotic cell death by cytochrome c release
(Keinan N et al., 2013; Szabadkai G et al., 2013). VDACL1 is
not the only connection between MAMs and apoptosis. Other
proteins expressed in MAMs like DRP1 or PACS-2 have been
shown to have important roles in apoptosis too (Estaquier J et
al., 2007;Simmen T et al., 2005).

1.2.3 MAMSs tethering

Some of the listed proteins have an important function
regulating the ER-mitochondria tethering. The right control of

this process will influence the MAMs dynamics and cellular
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homeotasis. Here we describe some examples to understand

the role and importance of tether proteins:

Mitofusin 2

This GTPase is one of the most studied tethers. Scorrano
group demonstrated that the removal of this protein causes
defects in ER morphology (De Brito OM et al., 2008). MFN2
locates in the ER and interacts with other mitofusins located
in mitochondria as could be MFN1 or 2, forming trans hetero-
or homodimers tethers what is relevant to carry out a proper
Ca2+ transfer between these two organelles (Merkwirth C et
al., Cell 2008). These two groups also demonstrated by
electron microscopy that MFN2 ablation increase ER and
mitochondria distance, confirming the tether function of this

protein.

IP3R3-Grp75-VDAC1

The inositol-3-phosphate receptor 3 (IP3R3) involved in Ca2+
release from ER interact with the voltage-dependent anion
channel 1 (VDAC1) through the molecular chaperone
glucose-regulated protein 75 (grp75) to promote a correct
Ca2+ flux between ER and mitochondria (De Stefani D., et al
2012). This complex is not a classical tether but it is essential
for the proper mitochondrial-ER contact.. Besides, it has been
shown that the Sigma-1R (Sig-1R) interacts with VDAC and
IP3R stabilizing MAMs and prolongs Ca2+ transfer (Hayashi
T et al., 2007).
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VAPB-PTPIP51

The Vesicle-associated membrane protein-associated protein
B (VAPB) is an ER protein involved in the UPR and cellular
calcium homeostasis (Kanekure K et al., 2006). This protein
interacts with the tyrosine phosphatase-interacting protein-51
(PTPIP51) located in OMM (De Vos KJ et al, 2012).
Modifying the expression these two proteins or
downregulating them alters ER-mitochondria distance and
Ca2+ flux between organelles (Stoica R et al., 2014). Another
tethering complex was recently associated also to VAPB, the
VAPB-RMDN3 complex. The loss of this tethering complex
was associated to disruption in Ca2+ signalling and an
increase in cell autophagy (Gomez-Suaga P et al., 2017).

Fisl-Bap3l

The B-cell receptor-associated protein 31 (Bap3l) is an
integral membrane chaperone protein located in ER
controlling new synthetizing membrane proteins. Chandra D
et al.,, demonstrated in 2004 that is the product of the
cleavage of Bap31l who play an important role in the ER-
mitochondria Ca2+ trafficking. Later, it was demonstrated that
mitochondrial fission protein 1 (Fisl) interacts with Bap31l
forming an ER-mitochondria association, critical to recruit and
activate procaspase 8 and the posterior apoptosis signal from

ER to mitochondria (lwasawa R et al., 2011).
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Figure 12. ER-mitochondria tethering complexes. A. IPsR and VDAC
interact through Grp75. B, ER-MFN-2 interacts with mitochondrial MFN-1
or -2. C, VAPB binds to PTPIP51 in mitochondria. D, Bap31 binds to Fis1.
Modified image from Paillusson S et al 2016.

1.2.4 MAMS in cancer

1.2.4.1 Calcium signalling

Some studies claim that some cellular functions regulated in
this ER-mitochondria cross talk might be important in
oncogenesis. Some evidences point at the inositol
triphosphate receptor (IPsR). IPsR is the most important
transporter implicated in Ca2+ transport for the maintenance
of Ca2+ homeostasis between ER and mitochondria. It is
known that the activity of IPsRs is modulated by post-

transcriptional modification as can be phosphorylation, in
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order to modify the amount of Ca2+ efflux from intracellular
compartments affecting the cellular response to apoptosis
(Mikoshiba K et al., 2007; Vanderheyden V et al., 2009). In
this scenario, the proto-oncogene serine/threonine kinase Akt
can phosphorylate all the isoforms for IPsR in a conserved
sequence in the C-terminal tail of this receptor (Khan MT et
al., 2006; Szado T et al., 2008). In cancer cells in which Akt is
upregulated, the phosphorylation of IPsR increase and, as
consequence, Ca2+ efflux from ER to mitochondria is
debilitate, acting as a protection in front of apoptotic stimuli.
Moreover, the isoform that is enriched in the ER-mitochondria
interface is IPsR3, mainly phosphorylated by Akt, suggesting
that the “antiapoptotic” function of Akt requires
compartmentalization at MAMs (Marchi S et al., 2008; Marchi
S et al, 2012). The phosphorylation of IP3sR3 can be
modulated by different tumor supressors as PTEN, p53 and
the promyelocytic leukemia protein (PML) (Dahia P et al.,
2000; Song MS et al., 2012; Missiroli S et al., 2016; Giorgi C
et al., 2010). Interestingly, part of PML is located in MAMs
where the role of this protein is relevant to maintain a normal

Ca2+ flux between ER and mitochondria.

1.2.4.2 Anticancer therapies targeting MAMs

Due to the high impact of Ca2+ signalling in ER-mitochondria

connection, some therapeutic strategies fights to bring
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calcium homeostasis to normality in cancer cells to remodel

their sensibility for chemotherapeutic drugs.

Thus, some metal compounds can modify Ca2+ signalling
and they are used as drugs to treat different types of tumors.
For example, platin complexes are used to treat some
cancers as sarcomas, lymphomas and germ cell tumors
(Desoize B et al., 2002).

To potentiate the effect of these drugs, inhibitors of SERCA
pump can be useful to stimulate artificial ER Ca2+-release. A
similar strategy uses ER stress inducers like tunycamicin
(Hou H et al., 2013) and cannabinoids (Carracedo A et al.,
2006). Resveratrol has been also described as possible anti-
cancer drug. Resveratrol acts as suppressor of SERCA
activity at MAMs, given rise to an increase in mitochondrial
Ca2+ uptake and induction of apoptosis in cancer cells
(Madreiter-Sokolowski CT et al., 2016; Luyten T et al., 2017).

There are also approaches that target IPsR specificaly in
BH4-domain of this receptor, that is the binding-side of Bcl-2.
The disruption of this interaction causes an increase in the
Ca2+ release from ER and consequent apoptosis (Rong YP
et al., 2008). This mechanism has been proven to induce
cancer cell death in lymphocytic leukemia cells (Zhong F et
al., 2011) and diffuse large B-cell lymphoma cells (Akl H et
al., 2013).
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Finally related to mitochondrial Ca2+ uptake, the microRNA
miR-25 is a cancer-related drug targeting the mitochondrial
inner membrane calcium importer, MCU. It has been
described that the overexpression of this miRNA in HeLa cells
induces a downregulation of the levels of MCU and
mitochondrial Ca2+ uptake, being a possible mechanism for
cell death resistance in cancer cells. Targeting this miRNA
with anti-miR-25 oligonucleotides can be a potential agent
against cancer resistance (Hayes J et al., 2014).
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1.3. Cannabinoids

Extracts from the hemp plant C. Sativa have been used for
recreational and medical purposes for many centuries (Gaoni
Y et al.,, 1964/ Pertwee RG et al.,, 2008). From the 70
cannabinoids that form part of this plant, THC is the one in
which more attention has been paid for its abundance in the

plant and its relevance in the biomedical field.

Thus,it has been demonstrated that cannabinoids are able to
produce palliative effects in neuropathic pain (Andreae MH et
al., 2015), rheumatic diseases (Fitzcharles MA et al., 2016)
and also they have been considered as potentials treatments
for stroke (England TJ et al.,, 2015), hypoxic ischemia
(Fernandez-Lopez D et al., 2013; Castillo A et al.,, 2010;
Pazos MR et al., 2013) and neurodegenerative disorders as
Alzheimer (Tolon RM et al., 2009; Aso E et al.,, 2013),
Huntington (Blazquez C et al., 2011; Palazuelos J et al.,
2009; Valdeolivas S et al., 2015) Parkinson (Gomez-Galvez Y
et al., 2015; Fernandez-Ruiz J et al., 2009) and amyotrophic
lateral sclerosis (Shoemaker JL et al., 2007; Witting AJ et al.,
2004; Yiangou Y et al., 2006). Moreover, it has been shown
that THC can inhibit cancer cell progression (Velasco G et al.,
2012).

Besides THC, the endocannabinoids have a wide range of
functions in the organims. Anandamide and the 2-AG
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(Devane WA, Science 1992) have specific cell-surface
cannabinoid receptors (Pertwee RG et al., 2010). Two main
receptors have been described, CB1 and CB2 (Matsuda LA et
al., 1990). They are G protein-coupled receptors (GPCRS).
Moreover, other receptors such as the orphan receptor
GPR55 and TRPV1 have been also shown to act as
endocannabinoid receptors (Fernandez-Ruiz J et al., 2007).
CBa1 is the main receptor in the nervous system but is also
expressed in non-neuronal tissues. CB: receptors are
expressed primarily in cells of the immune and hematopoietic
systems, but also recently they have been described in brain,
in  nonparenchymal cells of cirrhotic liver, in endocrine
pancreas and in bone (Gong JP et al., 2006; Juan-Pico P et
al., 2006; Ofek O et al., 2006).

Downstream cannabinoids binding to the receptors, adenyl
cyclase is inhibited. The CB:1 receptor also modulates ion
channels, inducing, for example, inhibition of N- and P/Q-type
voltage-sensitive Ca?* channels and activation of G-protein-
activated inwardly rectifying K* channels (Howlett AC et al.,
2002). Besides these cannabinoid receptors also modulate
several pathways that are more directly involved in the control
of cell proliferation and survival, including the extracellular
signal-regulated kinase (ERK) (Bouaboula M et al., 1995), c-
Jun N-terminal kinase and p38 mitogen-activated protein
kinase (Tramér MR et al., 2001), phosphatidylinositol 3-
kinase (PI3K)/Akt (Gomez del Pulgar T et al., 2000), focal
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adhesion kinase (Derkinderen P et al., 2001) and

sphingomyelin cycle (Sanchez C et al., 2001).

1.3.1 THC as antitumoral drug

In the last decades, many studies performed by different
groups have shown that cannabinoids have a potent
anticancer activity in in vitro and in vivo models (Munson AE
et al.,, 1975; Galve-Roperh | et al.,, 2000; Sanchez C et al.,
Cancer Res 2001; Carracedo A et al., 2006; Salazar M et al
2009; Hernandez-Tiedra et al., 2016). The antineoplastic
activity of THC is based on the ability to promote cancer cell
death and inhibit tumor angiogenesis. The first
anticancerogenic observation was described in a study using
THC to inhibit lung adenocarcinoma growth rate in vivo in
mice (Munson AE et al., 1975). These antitumoral effects
were later supported by other studies. THC also shows a high
impact in the growth of lung carcinoma, glioma, skin
carcinoma, lymphoma, thyroid epithelioma, melanoma and
pancreatic carcinoma (Munson AE et al., 1975; Galve-Roperh
| et al., 2000; McKallip RJ et al., 2002; Carracedo A et al.,
2006; Blazquez C FASEB J 2006). Moreover, THC has been
reported to exert antiproliferative action on different tumor

cells in culture (Guzman M et al., 2003).

There are several studies using THC as anticancer drug in
glioma, the model used in this thesis. The first work using this
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strategy described an induction of cell death by apoptotic
mechanisms in glioma treated cells (Sanchez C et al., Cancer
Res 2001; Blazquez C et al.,, 2004; Galve-Roperh | et al.,
2000; Gomez del Pulgar T et al., 2002) . Moreover, in vivo
experiments it has been shown that intracranial injection of
glioma cells and administration of THC or WIN-55,212-2
(synthetic cannabinoid) after tumour appearance, resulted in
a reduction in the tumour size, increasing the survival rate in

treated rats (Sanchez C et al., Cancer Res 2001).

1.3.2 Antitumoral pathway of THC

Nowadays the molecular mechanisms by which THC induces
cancer cell death in different individual tumors is partially
known. The anticancer activity of this molecule mainly relies
in the induction of autophagy-mediated apoptotic cell death
(Salazar M et al., 2009). One of the initial steps after THC
binding to cannabinoid receptors is the stimulation of
ceramide synthesis by de novo pathway. Specifically, the
previous metabolite of ceramides, dihydroceramide,
increases differentaly in abundance after THC-activity
induction (Hernandez-Tiedra et al., 2016). This increase in
the ratio dihydroceramide: ceramide results in an induction of

ER-stress.
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The increase of ER-stress by THC leads to the up-regulation
of the transcriptional co-activator protein 1 (Nurpl, also
named p8) that has been associated in the control of
tumourigenesis and tumour progression (Devane WA et al.,
Science 1992). As results, downstream targets of p8 also are
up-regulated, ATF-4, the pro-apoptotic gene CHOP, and the
effector of p8, the pseudokinase tribbles homolog 3 (Trib3)
(Blazquez et al., 2004; Carracedo et al., 2006; Galve-Roperh
et al., 2000; Gomez del Pulgar et al., 2002; Velasco G et al.,
2012). The stimulation of this pathway leads to a promotion of
autophagy/mediated cell death by the inhibition of the
AKT/mTORC1 axis by TRIB3 (Salazar et al., 2009; Salazar et
al., 2013).

Tumor

THCM cell death
4 ’ ;
Apoptosis

ER stress A% s @TORED @ s
"®Am7 DS W,

» Autophagy

Figure 14. Schematic THC induction of tumor cell death. Signalling
pathway by which THC is able to induce tumor cell death by CBRs
interaction. After receptor interaction, this cascade promotes ER stress by

a previous increase of ceramides what carry out a cytotoxic autophagy
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and finally apoptosis and cell death. Modified image from Salazar M et al
20009.

Although autophagy is considered to have a cytoprotective
role, it has been also shown that this mechanism could lead
to cell death (Eisenberg-Lerner et al., 2009; Galluzzi et al.,
2015; Mizushima et al., 2008). Different evidences have
confirmed that autophagy is upstream of apoptosis in the
mechanism of cannabinoid/induced cell death. One clear
example is that the pharmacologic or genetic inhibition of
autophagy prevents cannabinoid antitumour action in various
animal models of cancer (Armstrong et al., 2015; Salazar et
al., 2009; Vara et al., 2011). Moreover, blockade of apoptosis
prevents cancer cell death but not autophagy. Those results
indicate that autophagy is upstream of apoptosis what
confirms that autophagy is important to induce cell death by

THC administration.
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Material and methods

2.1 ORMDL3 constructs

pcDNA, ORMDL3 and AN-ORMDL3 plasmids used for cell
viability assays were generated by PCR and cloned into
PEGFP-N2 vectors. In case of immunofluorescence,
ORMDL3-GFP was generated by PCR and cloned into
pPCDNA3. Delections for ORMDL3 were cloned into pEGFP-
N2.

2.2 Cell culture

2.2.1 U87 cells and transfection

The human glioma cell line UB7MG was obtained from the
American Type Culture Collection (Rockville, MD, USA). Cells
were cultured in DMEM containing 10% fetal bovine serum
(FBS), penicillin/ streptomycin (100 units/ml), 1% of non-
essential amino acids and sodium-piruvate. The cells were

maintained in a 5% CO2 environment at 37°C.

When indicated, U87MG were transiently transfected with X-
Treme gene HP DNA (Roche). DNA amounts in this cell line
go between 0.5 and 1 pg of total DNA in the case of 24 well
plate and 1.5 pg in the case of 6 well plate or 35mm
coverslips. Ratio of X-Treme gene HP reagent and DNA is 2

ul per 1ug of DNA.
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2.2.2 Generation of Tet-Off/On cell lines

Clontech Retro-X Tet-On Advanced Inducible Expression
System was used to perform diferent control vectors (WT)
and hORMDL3 overexpressing (Oe) clones in UB7TMG cells.
In first instance, GP-293 cells were transfected with a
pRetroX-Tight-Pur plasmid and an envelope plasmid (in our
case VSV-G envelope plasmid). By this way GP-293 cells are
able to produce virus with the pRetroX-Tight-Pur system.
U87MG were then infected for 48h with the pRetroX-Tight-Pur
virus. Selection of positive clones for the integration of
pRetroX-Tight-Pur was done with G418. In order to select the
best clones, once selected they were transfected with
pRetroX-Tight-Pur-Luciferase. Using doxycycline, we could
activate the Tight-Pur system and we measured the luciferase
activity. The clone with higher luciferase activity was selected
to transfect in this case with the pRetroX-Tight-Pur-control
and ORMDL3 to obtain WT and Oe clones respectively.
Several clones were selected and stored. The Tet-On
condition was obtained after 24h of 500ng/ml of doxycycline

treatment unless other indications.

2.3 Tetrahydrocannabinol treatment

A®-THC (THC Pharm GmbH, Frankfurt, Germany) is received
at 10mg/ml in ethanol. Nitrogen was used to evaporate
ethanol and then DMSO as organic solvent was added. Final

concentration of stocks was at 50 mM. A second dilution to 10
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mM was performed to get working aliquots. We tested the
antitumoral efficacy of THC of every new working aliquot in
glioblastoma cells by MTT assays using different dilutions.
For single concentration experiments, the dose used was the

one that caused a decrease of 50% in cell viability.

Before treatments with THC, cells were seeded at a 60-70%
density and cultured with medium containing 0.5% FBS, 18-
24h before the treatment.

2.4 Expression analysis

2.4.1 Quantitative Real Time PCR Analysis

Cells were seeded in 6 well plates and treated at different
time points with THC or vehicle. Total RNA was extracted
using the Nucleospin RNA Il kit (Macherey-Nagel) following
the manufacturer’s instructions. Total RNA (1 ug) was reverse
transcribed to cDNA using the SuperScript-RT system

(Invitrogen). Retrotranscription conditions were:

1- A mix with 1pg and water was mixed with random
primers and dNTPs (50mM total) for 5 minutes at
65°C.

2- After that the samples were moved to ice and mixed
with Buffer 5x for retrotranscription , DTT at 0.1M and
superscript enzyme and continue PCR (12 minutes at
25°C, 50 minutes at 42°C, 15 minutes at 70°C and 4°C
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until the samples were removed from the PCR
Machine.
Quantitative RT-PCR was performed on an ABI Prism
7900HT (Applied Biosystems) with SYBR Green (SYBR
Green Power PCR Master Mix, Applied Biosystems).
Gene-specific human primers used were:
PCR conditions in all cases were: 95°C for 5 min, 94°C for 30
s, 57°C (p8, CHOP, and BiP) or 52°C (TRB3) for 30 s, and
72°C for 1 min, followed by a final extension step at 72°C for

5 min. The number of cycles was adjusted to 35.

Gene of Fw primer (5’-3’) Rv primer (5’-3’)
interest
ORMDL1 Commercially obtained from Commercially obtained from
uantiTect Primer Assa! uantiTect Primer Assa uiagen
ORMDL2 Q _ y Q y (Quiagen)
(Quiagen)
ORMDL3
SPTLC1 GCGCGCTACTTGGAGAAAGA TGTTCCACCGTGACCACAAC
SPTLC2 AGCCGCCAAAGTCCTTGAG CTTGTCCAGGTTTCCAATTTCC
SPTLC3 AGTTGGAAAGGGATGCCTCA ATGCTGTAGACACCCTCCAC
ssSPTa GCCTGGAAGCAGATGTCCT CTGGGGCATGAAGACGTAC
ssSPTb ATTTCGTGAAGGAGCAAGGC AACATAGATCGCTCCCAGGG
p8 CTATAGCCTGGCCCATTCCT TCTCTCTTGGTGCGACCTTT
TRB3 GTCTTCGCTGACCGTGAGA CAGTCAGCACGCAGGAGTC

CHOP ATGGCAGCTGAGTCATTGCCT AGAAGCAGGGTCAAGAGTGGTGAA

BiP CGGGCAAAGATGTCAGGAAAG TTCTGGACGGGCTTCATAGTAGAC

B-actin  ACGAGGCCCAGAGCAAGAG GGTGTGGTGCCAGATTTTCTC
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Western Blot

U87MG cells were seeded in 100mm plates. For protein
extraction, cells

were washed with cold PBS 1x, scraped in 70 ul of cold lysis
buffer (150 mM NaCl, 5mM EDTA, 1% Triton X-100, 10mM
Tris-HCI, 1x Complete protease inhibitor) for 20 min with
agitation at 4°C, and then centrifuged at 13,000 rpm at 4°C
for 20 min. Pellet was discarded. The protein concentration in
the supernatant was determined using the BCA Assay

(Pierce).

Equal amount of protein (around 30ug) was loaded on a 4-
12% gradient polyacrylamide gel. Electrophoresis was
carried out at 100mV and proteins were transfered to PVDF
membrane using iBlot gel transfer system. Immunodetection
was carried out using primary rabbit antibodies against
ORMDL (1:1000, ABN417 millipore), p-elF2a (1:500,
ab32157 abcam), Bcl-2 (1:1000, 2870S cell signaling), Bax
(1:2000, 1672772S cell signalling), LC3 (1:1000, L8918
sigma); and primary mouse antibodies against elF2a total
(1:500, ab5369 abcam) and B-actin (1:3000, A5441 sigma).
Secondary antibodies were horseradish peroxide-conjugated
anti-rabbit and anti-mouse (1:3000; GE Healthcare). The
immunoreactive signal was detected by SuperSignal West
Chemiluminescent substrate (Pierce) and visualized using the

Molecular Imager Chemidoc XRS system (Bio-rad).
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2.5 Cell fate analysis

2.5.1 Cell viability assays

In these experiments 3 x 10° U87 cells were seeded in 12-
well plates. Cell viability was determined by MTT ((3-[4,5-
dimethylthiazol-2-yl]-2,5-diphenyltetrazolium  bromide, a
yellow tetrazole) (Sigma-Aldrich, M2128). 1:10 of final volume
was added in the culture during the last 2h of the experiment.
Then, removal of medium was done and 200 pl of acid
isopropanol (HCI 0,04N) was added to each well and
pipetted. This 200 pl were then measured by absorbance at
570 nm, which is proportional to the number of viable cells in
the culture, using a plate reader spectrophotometer. Data
was expressed relative to the control condition only treated

with vehicle.

2.5.2 Apoptosis assay

Double FITC Annexin V-Propidium lodide (Pl) staining
(556420, BD Biosciences) was used in different assays to test
apoptosis percentage in U87MG cells. In the case of
transfections with plasmids that contain GFP, only simple
staining with Pl or PE Annexin V (559763, BD Biosciences)
was done. As starting material 6 x 10* U887 MG cells were
seeded in 6-well plates. The day after, transfection with
plasmid or addition of doxycycline in case of Tet-On clones
was performed for 24 hours. After that, treatments were done
at the indicated time points and cells were detached with

trypsin. Cells were centrifugated at 1100 rpm and washed
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with 1x PBS. A posterior centrifugation at 1100 rpm was done
before resuspending them in 200 pl of Annexin V binding
buffer mixed with 5 pl of Annexin V and 2 pl of Pl The
fluorescence detection was acquired by flow cytometry using
FACScalibur. Data analysis was carried out using Flowing
software (created by Perttu Terho, Turku centre of

biotechnology, Finland)

2.6 Ceramide quantification

Tet-Off/On activation of U87MG wild-type (WT) and over-
expression (Oe) were treated for 0.5, 1 and 2h with 7uM
THC. After the treatments cells were washed twice with 1x
PBS and centrifugated at 1200 rpm for 5 min at 4°C and the
pellet was frozen in liquid nitrogen for ceramide quantification.
Lipid extraction and processing was performed as reported
previously (Munoz-Olaya JM, ChemMed-Chem 2008/Canals
D Bioorg Med Chem 2009). Lipid analysis was carried out by
ultraperformance liquid chromatography coupled to time-of-
flight (TOF) mass spectrometry in positive electrospray

ionization mode.

2.7 Fluorescence Microscopy

2.7.1 Immunostaining
For these experiments 1,5 x 10* cells were seeded on glass
coverslips 24h before transfection or doxycycline addition.

Coverslips were washed twice with PBS 1x before fixation
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with 4% PFA for 10 minutes. After that, they were washed
one time with PBS 1x and permeabilized with 0.1% Triton for
10min. A blocking step was done using 1% BSA ,0.2% FBS in
PBS solution for 30min. Primary and secondary antibody
staining was done using the same blocking solution. Primary
antibody incubation was done of 1h 30min at tested antibody
concentrations. Secondary incubation was done using
fluorescence Alexa antibodies at 1:2000 dilution. Coverslips
were mounted using Mowiol after three washes in PBS 1x.

In some specific experiments, plasmids containing fusion
proteins tagged with fluorescence proteins were transfected.
In these cases, no immunostaining was performed.

Images were acquired in a SP5 Leica confocal microscope.
Image J software was used for image quantification and

processing restricted to bright and contrast correction.

2.7.2 FRET analysis of ER-mitochondria proximity

In order to evaluate the distance between both organelles we
have used a FRET based indicator of ER-—mitochondria
proximity (FEMP). This sensor contains a dimerization
domain that allows maximal juxtaposition and FRET by brief
rapamycin treatment. It codes for the fussion proteins AKAP1
(34-63)-FKBP-YFP and CFP-HA-FRB-Helix-Sacl (provided
by G. Hajnoczky, Thomas Jefferson University, Philadelphia)
interlaced with a self-cleaving Tav2A peptide. Following

translation, the peptide undergoes autocleavage and releases
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YFP and CFP, which are targeted to the outer mitochondrial
membrane (OMM) and ER by Akapl and Sacl targeting
sequences, respectively. Rapamycin incubation forces
binding of CFP-FRB-Sacl with the OMM-FKBP-YFP where

the two organelles are juxtaposed.

Fluorescence resonance energy transfer (FRET) signal in the
different conditions was analyzed using a PerkinElmer
operetta plate reader on 386 well plates. Briefly, 1 x 103
U87MG cells were seeded on each well. The day after 100ng
of FRET probe DNA was transfected per well with genejet
reactive (1:3; DNA:genejet ratio). After 24h, a first
measurement was done to obtain the basal FRET in our cell
lines. Then, 100nM rapamycin was added in each well for 15
minutes before fixation with 1%PFA in PBS for 10 minutes.
Finally, PFA was removed and addition of PBS is done before
measuring again the same wells to obtain maximum FRET.

Data is expressed showing basal and maximum FRET
efficiencies of the different conditions and an additional index
expressing the relative proximity between organelles refereed
to the maximum proximity calculated as follows: (FRETmax-
FRETbasal) / FRET max. Using this index values near O
would represent maximum proximity and values close to 1

would indicate minimum proximity.
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2.8 Measurement of intracellular Ca2+ concentrations
Cytosolic Ca2+ signal was determined in Tet-On U87 MG
cells loaded with 2.5 pM fura-2AM for 30 minutes. The
increment of cytosolic Ca2+ is represented by the ratio of
emmited fluorescence (510 nm) after excitation at 340 and
380 nm, relative to the ratio measured prior to cell stimulation
(fura-2 ratio 340/380).

Mitochondrial Ca2+ measured in these cells was obtained
using the mtPericamR probe transfected 24h before the
experiment. Ratiometric pericam-mt imaging was done by
excitation at 410 and 488 nm and emission at 520 nm in a
Leica TCS SP5 confocal microscope with a 40x oil objective
and analized using ImageJ software. Experiments were
carried out at room temperature and the cells were bathed in
a solution (ISO) containing: 140 mM NaCl, 5 mM KCI, 1.2 mM
CaClz, 5 mM glucose, 10 mM HEPES; 300 mosmol/l, pH 7.4
with Tris). Ca2+ free solutions were obtained by replacing
CacClz with equal amounts of MgClz plus 0.5 mM EGTA.

2.9 Electron microscopy analysis

For these experiments cells were seeded on glass coverslips
24h before fixation with PFA 1%. For 15 minutes. After that,
samples were stored at 4°C in PBS until transfer to electron
microscopy facility. ImageJ was used to analyse the images.
To calculate ERMICC the following formula was used:
MERCs length / (mitochondria perimeter * MERCs width)

where MERCs is mitochondria-ER contacts.
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Hypothesis

ORMDL family has been involved in a wide spectrum of
functions including  sphingolipid synthesis inhibition,
proteostasis and calcium homeostasis. On the pathological
side, ORMDL3 gene has been associated with several
diseases. In this scenario, a GWAS study has shown that this
gene is relevant in risk to develope glioma, specificalySNPs
that imply a higher ORMDL3 expression.

The other aspect essential to highlight is related with the
antitumoral action of THC. It has been described that THC is
able to induce glioblastoma using a pathway that requires
ceramide generation. Due to these facts, our initial hypothesis
was that the overexpression of ORMDL3 in glioblastoma
could increase resistance to antitumoral drugs with a
mechanism of action based on cellular ceramide increases
such as THC.

We have also focused our attention in the location of
ORMDL3 protein. ER-Mitochondrial associated membranes
have emerged as important signalling hubs that impact in
several cellular processes including cell fate. Interestingly, the
ORMDL family functions matches signalling pathways that
converge in these microdomains. In this doctoral thesis we
have hypothesized that ORMDL3 might be a functional
component of the MAMs providing a wider picture of

ORMDL3 function and pathophysiology.
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Objectives

Taking into account the previous hypothesis, the objectives of

this thesis have been organized in two main blocks divided as

well in specific objectives:

1.

2.

To study the role of ORMDL3 in the antitumoral signalling

pathway of cannabinoids in a glioblastoma model.

1.1.Location and expression of ORMDL3 under THC

treatment.

1.2.Impact of ORMDL3 over-expression in THC

antitumoral effect.

To study the impact of ORMDL3 expression on ER-
Mitochondria Associated Membranes (MAMSs) structure

and function.

2.1.To evaluate the impact of ORMDL3 overexpression in

apoptosis-mediated by ER stress.

2.2.To study ER and mitochondria Ca2+ signalling in
glioblastoma model of ORMDL3 overexpression.

2.3.To analyze ER-mitochondria proximity depending on

ORMDL3 expression levels.

2.4.To determine domains of ORMDLS3 involved in MAMs

function.
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Results

5.1. Study of the role of ORMDL3 in the

antitumoral signalling pathway of cannabinoids.

It has been described that ORMDL family has an impact in cellular
ceramide levels possibly by acting as inhibitors of the SPT complex
(Siow et al 2012/KK et al 2014). On the other hand, the antitumoral
pathway of THC implies an increase of the ratio
dihydroceramide/ceramide that promotes of ER stress and finally
causes cellular apoptosis (Hernandez-tiedra et al 2016/Salazar et
al 2009). Due to this, we decided to study a possible role of these

proteins in the antitumoral cascade of THC.

5.1.1 Location and expression of ORMDL3 under
THC treatment.

5.1.1.1 SPT-ORMDL complex cellular localization

As a first approach to investigate the effect of THC in
ORMDL-SPT complex physiology, we determined the location
and expression of ORMDL proteins and SPT subunits by
immunofluorescence in U87MG cells under cannabinoid
treatment. We transiently transfected the cells with
hORMDL3, myc-SPTLC1 and GFP-SPTLC2 constructs. Both
SPTLC subunits showed a dramatic cellular reorganization
after 6h THC treatment. In this respect, co-localization with
calnexin (CNX), a ER resident chaperone, was maintained
after treatment (Fig. 1).
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DMSO 6h
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SPTLC1-myc SPTLC1-myc-

THC 6uM 6h

DMSO 6h

SPTLC2-GFP SPTLC2-GFEP-

THC 6uM 6h

Figl. Confocal analysis of both SPTLC subunits under THC
treatment. U87MG cells transfected with SPTLC1-myc (A) or SPTLC2-
GFP (B) were treated with DMSO and THC 6uM for 6h and stained with
anticalnexin (CNX) antibody. SPTLC fusion proteins are shown in green

and clanexin in red.

ORMDL3 in basal condition has a typical ER pattern,
colocalizing with SPT subunits (Fig. 2A).
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Following the previous behavior observed for SPTLC
subunits, after THC treatment, ORMDL3 ER pattern
dramatically changed forming puncta pattern associated to
stress (Fig. 2B) (Varadarajan S et al., 2012).

THC 6pM 6h

SPTLC1-myc SPTLC2-GFP ORMDL3

Fig2. Confocal analysis of SPTLC-ORMDL3 complex under THC
treatment. U87MG cells transfected with SPTLC1-myc (red), SPTLC2-
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GFP (green) and ORMDL3 (blue) were treated with DMSO (A) and THC
6uM (B) for 6h.

5.1.1.2 ORMDLs expression under THC treatment

It has been reported that THC antitumoral pathway implies an
increase in de novo ceramide synthesis. We have
investigated the possible regulation of OMDL family as
endogenous inhibitors of the SPT enzyme. First, we
characterize the expression of ORMDLs and the components
of the SPTLC complex by real time PCR in order to study a
possible transcriptional regulation after THC addition. We did
not observe mayor changes in the RNA expression of the
ORMDL members or the SPTLC main subunits. Besides, the
treatment with THC slightly increased ssSPTb regulatory
subunit (Fig 3A).

We have also studied endogenous protein expression of
ORMDLs under THC treatment using an antibody that
recognizes the three members (Fig. 3B). We observed a
marked reduction in ORMDL levels in U87MG cells after 6h
THC treatment. Given the different cellular targets of THC, we
demonstrated that the effect observed was produced through
cannabinoid receptors because the reduction in ORMDL
expression was avoided when using in combination THC and
CBRs antagonists (Fig. 3B). These results pointed at a post-
translational mechanism to decrease ORMDL expression

because RNA levels were not modified by THC incubation.
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We tested this hypothesis by using pharmacological inhibitors
as MG132 to block proteasome activity. Figure 3C shows that
THC was unable to reduce ORMDL levels when proteasome
was inactive. Taking together all these results, we concluded
that one likely mechanism behind the increase in the cellular
ceramide caused by THC is through the degradation of
ORMDL proteins and the consequent release of ceramide
synthesis by de novo pathway.
A z

1.5 1 pmMso
R THC 6uM

1.0+

mRNA Folds

Pk PP KO

<

B C

P . | - — E-‘QORMDL
A — T — — | ﬁ-actin

THC SR1+ SR2+ DMSO MG132 THC MG132 +
DMSO SR1 SR2
5uM THC 5uM THC 5uM 6uM  THC 6UM

Fig 3. THC reduces ORMDL protein levels by proteasome
degradation. A, mRNA levels of the different ORMDL proteins, SPT
subunits and SPT small subunits. (C, n = 4 for DMSO; n = 5 for THC;
analysis between DMSO and THC treatments, * p<0.05). Error bars
represent SEM.B, C, Representative western blot of ORMDL levels in
U87MG under 5uM THC treatment for 6h. B, In some experimental
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conditions the CB1 antagonist SR1 and SR2 were added together with the
THC treatment. C, Proteasome inhibitor MG132 was added with and
without THC to test possible modifications of ORMDL proteins by

proteasome.

5.1.2 Impact of ORMDL3 over-expression in THC

treatment as antitumoral drug.

Genome-Wide Association study linked a high expression of
ORMDL3 with higher risk of glioma. On the other hand, increased
expression of ORMDLs might create form a brake in the THC
antitumoral signalling pathway. We decided to design cellular
models with highORMDL3 expression simmilar to the SNP linked to

risk of glioma condition to test viability under antitumoral action.

5.1.2.1 Cell viability and apoptosis assays

Our first approach was to transfect transiently hORMDL3 in a
glioma model. UB7MG cells were transfected with pcDNA-
GFP, ORMDL3-GFP and AN-ORMDL3-GFP. This last
construct lacks the first sixteen aminoacids in the N-tail of
ORMDL3, what produces a lack of function in the protein.
Apoptosis analysis after THC treatment was evaluated by
flow cytometry using propidium iodide (PIl) of the green cells.
Our results showed that the increase of Pl incorporation
under THC treatment was reverted in ORMDL3 over-
expressing cells. When AN-ORMDL3 was over-expressed

only partial of Pl incorporation was observed (Fig 4).
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40 — EGFP-pcDNA
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104

Fig 4. ORMDL3 induces resistance to cancer cell death under THC
treatment. EGFP-ORMDL3, EGFP-AN-ORMDL3 and EGFP were trantly
transfected in U87 cells treated wth DMSO and THC 7uM for 24h after
transfection. After that, Pl staining was done to determinate cell death.
Data is normalized at 24h DMSO treatment for all three constructs. (n = 3;
analysis between DMSO and THC treatments, * p<0.05, *** p<0.001;
analysis between THC treatments, ## p<0.01, ### p<0.001). Error bars
represent SEM.

After these observations, we decided to work with an
inducible stable cell line model to continue our experiments. A
Tet-Off/On ORMDL3 overexpressing model in U87 cells was
generated. Figure 5 shows the overexpression levels by
western blot (Fig. 5A). Immunostaining of Oe clon before and
after dococyclin treatment showed that the ORMDLS3
overexpression remains in the endoplasmic reticulum (Fig.
5B).
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Fig 4. Expression of ORMDL protein in a Tet-On/Off system. A,
western blot of ORMDL levels in WT and Oe Tet-Off/On cell lines after
24h 500 ng/ml doxocycline treatment. Data is normalized at WT ORMDL
levels without doxycycline. (n = 3; analysis between DMSO and THC
treatments, *** p<0.001; Error bars represent SEM.) B, ORMDL levels by
immunostaining detection in Oe Tet-Off/On conditions. Quantification by
folds of Oe Tet-Off/On cell line (n = 5; ** p<0.01; Error bars represent
SEM.)
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We then analysed the effect of THC in our Tet-Off/On system.
For this purpose, we monitored cell viability doing an MTT
assay at different THC concentrations (Fig 6A). Our data
showed that at high THC concentrations Tet-On conditions
was able to reduce cell death (Fig. 6A). Moreover, we
decided to validate these results without the possible effect of
doxycycline in the model (Fig. 6B). Therefore, we tested the
same treatment comparing mock Tet-On cell line (WT) and
the ORMDL3 Tet-On line (Oe) both with the same
concentration of doxycycline. Our MTT experiments showed
that Oe line had a marked cell death resistance compared

with WT line.
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Fig 6. Overexpression of ORMDL3 induces cancer cell death
resistance under THC treatment. A, MTT experiment in Tet-Off/On
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induction in ORMDL3 overexpressing clon (Oe). THC was used as
stimulus in different concentrations. Data is normalized at 24h DMSO in
both conditions. (n = 6; analysis between DMSO and THC treatments, **
p<0.01, *** p<0.001; Error bars represent SEM.) B, MTT experiment in
Tet-On for WT and Oe clones with different THC concentrations. Data is
normalized at 24h of both clones. (n = 10; analysis between DMSO and
THC treatments, * p<0.05, *** p<0.001; Error bars represent SEM.)

5.1.2.2 Ceramide production measurements

It has been described previously that one of the early steps in
THC antitumoral pathway is the detection of a ceramide
imbalance due to a specific increase of dihydroceramide
content in the cells (Hernandez-Tiedra S et al., 2016). In our
Tet-On models we have characterize ceramide production
after THC treatment by mass spectrometry. Our results
confirmed that in WT Tet-On cells, the dihydroceramides
increases after THC treatment. However, no change was
observed in ORMDL3 overexpressing cells (Oe) (Fig 6A). In a
similar manner, total ceramide content increase was only
observed in the WT clone probably caused by the increase

produced in the previous metabolite (Fig 6B).
Our results showed that increase levels of ORMDL3 blocked

the activation of the de novo ceramide synthesis pathway

caused by THC treatment.
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Fig7. Ceramide synthesis by THC treatment. DihydroCeramides (A)
and total Ceramides (B) quantification were done at 0, 0.5, 1 and 2h after
6pM THC treatment in both, UB7MG WT and Oe Tet-On cell lines. Data is
normalized at Oh THC treatment of WT and Oe Tet-On clones
respectively. (n = 3; analysis between DMSO and THC treatments, **
p<0.01; analysis between THC treatments, ## p<0.01). Error bars
represent SEM.

5.1.2.3 ER stress induction evaluation

In order to further study the antitumoral pathway of
cannabinoids we focused on the generation of ER stress

caused by THC. It has been demonstrated that an increase of
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dihydroceramides in the cells treated with THC leads to ER
stress and activation of the PERK pathway of the Unfolded
Protein Response (UPR). We evaluated the phosphorilation
of PERK substrate, the elF2a, to monitor its kinase activity in
our cell models treated with THC. Our results revealed an
increase p-elF2a/total elF2a ratio in WT cells after THC
treatment (Fig. 8). On the contrary this effect was not
observed in the Oe Tet-On line. Remarkably, the
overexpression of ORMDL3 produced a p-elF2a increased in
basal condition that was attenuated in the THC treated
condition. These data support the idea that an increment of
ORMDL3 levels blocks the induction of ER stress by THC.
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Fig 8. ORMDL3 reduce ER stress under THC treatment. A,
Representative Western Blot of the ratio p-elF2o/elF2a in US7TMG WT
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and Oe Tet-On clones under DMSO and 6uM THC treatment for 6h. B,
Quantification of the ratio p-elF2a/elF2a after the different treatments.
Data is normalized at DMSO 6h treatment of WT Tet-On clon. (n = 3;
analysis between DMSO and THC treatments, * p<0.05; analysis between
THC treatments, ## p<0.01). Error bars represent SEM.

We have also measured mRNA levels of genes downstream
the PERK pathway at different time points of THC treatment
(Fig 9). Our results demonstrated that p8, TRIB3, CHOP and
BiP mRNA levels are increased in WT treated cells at 3h and
8h. In the same direction than previous results, the
overexpression of ORMDL3 prevented the upregulation of all

these stress markers.
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Fig 9. Overexpression of ORMDL3 induce a resistance in the
increase of ER stress genes under THC treatment. mRNA levels of
different ER stress genes are represented for WT and Oe Tet-On clones
at 3 and 8h after DMSO and THC 6pM addition. Data is normalized at
DMSO 6h treatment of B-actin of WT Tet-On clon. (n = 6; analysis
between DMSO and THC treatments, * p<0.05, *** p<0.001; analysis
between THC treatments, # p<0.05, ### p<0.001). Error bars represent
SEM.

5.1.2.4 Autophagy initiation analysis

Following the THC antitumoral pathway, we decided to
analyse the initiation of a deleterious autophagic flux
described previously in this cascade (Salazar M et al., 2009;
Hernadndez-Tiedra S et al., 2016). Thus, we have monitored
LC3 recruitment to autophagosomal membranes. We first
transfected LC3-GFP construct in our tet-On clones and
observed that at basal levels Oe tet-On clone presented
higher number of puncta per cell (Fig 10A). We then wanted
to corroborate this by western blot as can be observed in
figure 10 B-C, ORMDL3 overexpression increased total LC3
levels. However, under THC treatment LC3Il levels in Oe
model were maintained meanwhile in WT cells increased.
These results suggested that ORMDL3 blocked the
autophagic flux induction produced by THC.
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Fig 10. ORMDL3 impairs autophagy flux generated by THC. A,
Confocal images for LC3-GFP in WT and Oe Tet-On clones 24h after
transfection. Puncta per cell corresponded to LC3-GFP were quantified to
correlate autophagy. (n = 3, 28 individual cells, analysis between both cell
lines, * p<0.05). Error bars represent SEM. B, Representative Western
Blot of LC3 in UB7MG WT and Oe Tet-On clones under DMSO and 6uM
THC treatment for 6h. C, Quantification of LC3 after DMSO and THC
treatments. Data is corrected by B-actin and normalized at 6h DMSO
treatment of WT Tet-On clone. (n = 3; analysis between DMSO and THC
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treatments, * p<0.05; analysis between THC treatments, # p<0.05). Error

bars represent SEM.

5.1.2.5 Apoptosis induction quantification

Our first approach to characterize apoptosis induction was to
quantify expression of anti- and pro- apoptotic proteins, like
Bcl-2 and Bax respectively, in our cells in Tet-On conditions.
We detected increased levels of Bcl-2 expression in ORMDL3
overexpressing cells (Oe) both in basal and under THC
addition compared with WT cells (Figure 11). in addition, only
WT cells showed an increase in Bax expression when treated
with THC. (Fig 11A and 11B).

In order to confirm these results, we performed an annexin V
apoptosis experiment by flow cytometry treating our clones
with THC (Figure 11C). Supporting the werten blot results,
we obtained an increase in apoptosis in WT cells under THC
treatment whereas the ORMDL3 overexpressing line (Oe)

had no significant increase in annexin staining (Fig 11C).

A

25KDa-I - & -—-—r—--...ﬂl Bcl-2
21KDa-I----------— ‘l Bax

42 K07 — G . e W e e we| B-actin

WT WT Oe Oe
Tet-On DMSO  Tet-On THC  Tet-On DMSO Tet-On THC

88



Results

O WT Tet-On
B B Oe Tet-On
# 44

3- * 2.0 *
c £
2 S
["] _— []
g 5 g 1.5
-3 a
o 3
£ : '
Y 3
5 £ s
@ @

0 . 0.0 .

(o} S o &
é"ﬂ "a‘b éfs Q)\}
5 o N 9
N N
it
C *k*k
2"' T O WT Tet-O
et-On
Ml Oe Tet-On

% Annexin V positive
2

o &
W @
Q &QSJ

Fig 11. ORMDL3 blocks THC apoptosis induction. A, Representative
western blot Bcl-2, Bax and 3-actin as loading control in U87MG WT and
Oe Tet-On clones under DMSO and 6uyM THC treatment for 6h. B,
Quantification analysis of Bcl-2 and Bax expression. Data is hormalized at
DMSO 6h treatment of WT Tet-On clone. (n = 3; analysis between DMSO
and THC treatments, * p<0.05; analysis between THC treatments, ##
p<0.01). Error bars represent SEM. C, Percentage of Annexin V positive
cell for WT and Oe Tet-On cell clones under DMSO and 6uM THC
treatment for 24h. (n = 3; analysis between DMSO and THC treatments,
*** n<0.001; analysis between THC treatments, ### p<0.001)
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5.2. Study of the role of ORMDL3 in MAMs

ER-mitochondria associated membranes (MAMs) are cellular
signalling hubs involved in many different cellular processes
that determine cell fate. In the last years the molecular
composition of these platforms has been characterized and
different types of proteins have been shown to play an
important role in the communication between ER and
mitochondria participating in the structure, dynamics and
function of MAMs.

ORMDL3, an ER-resident transmembrane protein has been
shown by previous studies in our laboratory to localize in the
proximity of ER-mitochondria contacts. Moreover, changes in
ORMDL3 expression alter both ER and mitochondria calcium
dynamics (Carreras-Sureda A, HMG 2013). In this context,
we have further studied the consequences of altering
ORMDL3 expression in MAMs structure and function using

our U87 glioma cell models.

5.2.1 Impact of ORMDL3 over-expression in

apoptosis-mediated by ER stress.

Many components of the apoptosis intrinsic pathway have
been described to localize in MAMs. The disruption of these
structures alters this signalling cascade and has been

suggested to be an important pro-survival mechanism in
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tumoral cells. Besides sustained ER stress leads to program
cells death by some branches of UPR that have been also
described at MAMs. Taking together all this, we have
addressed the possibility that ORMDL3 expression might
determine resistance to apoptotic stimulus by altering the ER-
mitochondria pro-apoptotic signalling pathway. With that
purpose, we have used different stimuli causing ER stress to
test cell death induction in our U87 ORMDL3 overexpression
cell model. Viability and apoptosis induction by H202 and
tunicamycin were tested using MTT and Annexin V staining
assays. Figure 12 A and B shows an increase in the viability
of Oe clone at different doses of H202 and tunicamycin
compared with WT cells. Moreover, our data using annexin
stainingconfirmed thatthe apoptosis induction obtained with
10ug tunicamycin and 0.5mM H202in WT cells wasblocked in
ORMDL3 over-expressing cells supporting the idea that this
protein induces resistance to cell death by deleterious stimuli

affecting ER homeostasis.
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Fig 12. ORMDL3 promotes resistance to apoptosis induced by ER
stressors. Viability percentage by MTT assay (A,C) and and apoptosis
induction by Annexin V staining (B,D) in UB7MG WT and Oe Tet-On
clones treated with tunicamycin (A-B) and H20: (C-D) for 24h and 5h
respectively. Data is normalized to DMSO treatments. (n = 4 for MTT
assays. n = 3 for Annexin V in tunicamycin, and n = 5 for Annexin V in
H202; analysis between DMSO or H20 and Tunicamycin or H20:2
treatments, ** p<0.01; analysis between different concentration of
Tunicamycin or H20: treatments, ## p<0.01; ### p<0.005). Error bars
represent SEM.

We then wanted to characterize whether, this antiapoptotic
effect caused by ORMDL3 overexpression was a general
effect or specific for ER stress. Therefore, we studied the
extrinsic apoptosis pathway in our cell models. We treated
our different clones with TNF-a. This factor binds to TNFR-1
or 2 receptors and enables the adaptor protein TRADD to
bind to FADD, recruiting this way caspase-8 and leading to

programmed cell death. The results we obtained showed no
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difference in viability when we compared WT and Oe clones
(Fig 13).
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Fig 13. ORMDL3 does not affect apoptotic extrinsic pathway. Viability
percentage and apoptosis induction by MTT assay at different
concentrations of tunicamycin in U87MG WT and Oe Tet-On clones for
24h. Data is normalized at 24h DMSO in WT and Oe Tet-On clones.
(n =4) Error bars represent SEM.

5.2.2 Ca2+ signalling in ER-mitochondria

network.

Ca2+ signalling is the communication mechanism between
ER and mitochondria. Disruption of ER calcium homeostasis
leads to mitochondria calcium overload inducing apoptosis.
Several components in MAMs participate in this process
tuning calcium fluxes and affecting mitochondria dynamics.
We have characterized calcium homeostasis in our cells to
further explore the possible impact of ORMDL3 on MAMs
function (Fig 14).
Cytosolic calcium measurements using Fura 2AM showed
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that after 24h of ORMDL3 overexpression basal cytosolic
calcium levels were increased compared to WT cells
confirmed what has been published previously about
ORMDLS3 function (Carreras-Sureda A et al., 2013) (Fig 14A).
We then measured ER calcium content in our U87 cell clones
by adding ionomycin to the cells in the absence of
extracellular calcium to produce ER calcium depletion. Our
results showed no differences in ER calcium levels between
WT and ORMDL3 overexpressing cells (Fig 13B). Finally, we
performed mitochondrial calcium measurements after 24
hours of overexpression using a ratiometric calcium sensor
transiently transfected to our cells. Our measurements
showed a lower signal in cells overexpressing ORMDL3
compared to control cells (Fig. 14C). Moreover, we monitored
mitochondrial calcium buffering capacity by depleting ER
calcium content and triggering the stored operating calcium
entry followed by an addition of external calcium. Our data
showed that mitochondria of ORMDL3 overexpressing cells
reached lower levels of calcium concentration than WT cells.
These results revealed an alteration in the mitochondrial
machinery for calcium influx in cells that express high levels
of ORMDL3 as it has been previously described (Carreras-
Sureda A et al., 2013) (Fig 14C).
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Fig 14. Overexpression of ORMDL3 alters cytosolic Ca2+ content

and prevent mitochondrial Ca2+ uptake. Ca2+ analysis in A, cytosol, B,
ER, and C, mitochondria in WT and Oe Tet-On clones 24h after
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doxycycline addition. Fura ratio was used to Ca2+ measurement in
cytosol (A and B). Pericam probe was transfected 24h before starting the
experiment to measure mitochondrial Ca2+ (C). Fura 2 raw data is
represented in A. Area under the curve after ionomycin addition is
represented in B. (n = 100 in WT and 97 in Oe clones, * p<0.05). Error
bars represent SEM. C, Mitochondria calcium recording in extracellular O
calcium solution before treatment with 1uM thapsigargine. At minute 3
extracellular solution with 1.2mM calcium was added. Initial mitochondria
calcium levels (D) and maximum peak after calcium addition (E) was
represented. (n = 13 in WT and 16 in Oe clones, * p<0.05). Error bars
represent SEM.

In summary, overexpression of ORMDL3 alters cytosolic and
mitochondria basal calcium levels. Moreover, the lower Ca2+
mitochondrial uptake observed could explain in part the

resistance to pro-apoptotic stimuli.

5.2.3 ER-mitochondria distance in ORMDL3

down- and over-expression.

Taking in consideration all the previous results, we decided to
explore the possibility that ORMDL3 would alter the integrity
of MAMs. Therefore, we carried out experiments to analyse
the distance between ER and mitochondria in our ORMDL3
Tet-Onn cell lines. The distance was estimated using a FRET
based sensor developed in Luca Scorrano lab in which the
CFP and the YFP target the ER and the mitochondria
respectively. Moreover, we normalized our FRET efficiencies

to the maximum interaction obtained by adding rapamycin
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and promoting dimerization of the FRET probe. Figure 15
shows that the FRET probe targeted properly in our U87 cell
line. We observed CFP localizing at ER, YFP localizing at
mitochondria and stablishing the FRET channel we could
observed the ER-mitochondria interaction spots. This FRET
channel revealed the MAMs. Remarkably when we stained
ORMDL3 in our Tet-On cells we could observe also the
presence of this protein colocalizing with the FRET channel
revealing that a fraction of ORMDL3 was present in MAMSs.
We then decided to compare FRET efficiency between our
cells models. Our results showed that ORMDL3 expressing
cells had a lower FRET efficiency that WT cells at basal
condition (Fig. 16A). When adding rapamycin both, WT and
ORMDL3 cells, increased FRET efficiencies compared to
basal. We then normalized the difference to the maximum
FRET and obtained that ORMD3 overexpressing cells
presented a higher relative distance between organelles that
WT cells (Fig. 16B). We also studied the relative distance
using a Tet Off-Tet-On approach. We found out that
doxycycline altered the distance promoting organelle
proximity in WT and ORMDL3 cells. Therefore, we only
observed an increased distance between organelles in our
ORMD3 Tet-On cell line with the lower doxycycline dose.
Nevertheless, the ORMDL3 line kept a higher organelles
distance compare to WT cells at the different concentrations
studied.
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Fig 15. Immunofluorescence images for FRET ER-mitochondria
probe and ORMDL3. Analysis of FRET probe localization and ORMDL3
immunostaining before (A) and after (B) rapamycin. FRET probe was
transfected in U87 Oe ORMDL3 Tet-On cells for 24h. Immunostaining
protocol was performed after 24h transfection of FRET probe. ORMDL3
antibody was used to stain this protein in this cell line. Colocalization of
FRET (SAC1-CFP (ER)/AKAP-YFP-(mito) and ORMDLS3 is shown in right
bottom.
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Fig 16. Overexpression of ORMDL3 alters ER-mitochondria contacts.

FRET experiments after 24h of transfection probe in U87MG WT and Oe

Tet-On clones for A, Basal and maximum FRET signal, B, FRET

Coefficient proportional to ER-mitochondria distance and C, FRET

coefficient using different concentrations of doxycycline to activate Tet-On

system. Raw data of all experiments is represented for WT and Oe Tet-

On clones. * p<0.05, ** p<0.01; analysis between both cell lines. Error

bars represent SEM.
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In addition to these results, ER-mitochondria distance was
measured in MEFs KO for ORMDL3 (model in which
Scorrano lab are carrying ORMDL3 experiments) by electron
microscopy. In this case, data analysis measuring the ER-
mitochondria contact coefficient (ERMICC) showed a contact
in KO ORMDL3 MEFs compared with WT (Figure 17).
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Fig 17. ORMDL3 act as spacer between ER and mitochondria. A,
Electron microscopy images of MEFs WT and KO of ORMDL3. White
arrows mark contact points between ER and mitochondria. B,
Quantification of ERMICC in WT and KO ORMDL3. (n = 5; analysis

between WT and Oe clones, ** p<0.01). Error bars represent SEM.

100



Results

5.2.4 ORMDL3 domains involved in the function
of this protein in MAMSs.

Having in mind the changes observed in the interaction
experiments for the different ORMDL3 models, we decided to
generate different constructs with deletions of ORMDL3 to
detect the important motifs responsible for these changes in
MAMs. We studied the targeting of these constructs doing
colocalization experiments with the ER marker protein
disulphide isomerase (PDI) and mitotracker to stain
mitochondria in the U87 cell model (Fig 18).

Four principal deletions were tested for these experiments.
First, last 32 amino acids of the C-terminal from the 153 total
amino acids of the protein were removed (Fig 18A).
Colocalization of this construct with PDI and mitotracker
shows an ER typical pattern expected as ORMDL3 protein.

Next, 90 amino acids were removed also from the C-terminal
of the protein, resulting in the same pattern as the previous
deletion (Fig 18B).

However, when we studied the localization deleting the N-
termunal of the protein the localization pattern changed.
Thus, the Deltal-88 ORMDL3 mutant tresulted in an
increased colocalization with mitotracker marker and
decreased with the endoplasmic reticulum one (Fig 18C).

Moreover, we confirmed this result with another deletion in
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which we removed 29 amino acids more, with a total of 117
amino deletion (Fig 18D). For this delta 1-117 ORMDL3

mutant deletion we had a complete mimitochondrial pattern.

Observing these results, we concluded that there must be a
C-terminus mitochondrial interacting domain that allowed
ORMDL3 constructs to target to mitochondria and probably
that was an important domain for the MAMs associated
ORMDL3 functions observed. In WT protein the structure of
the ORMDL3 N-terminus part must be essential to retain the

protein in the ER.
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ORMDL3 del. 1-88

ORMDL3 del. 1-117

Fig 18. ORMDL3 mutants locate differentially in ER or mitochondria
organelles. Different ORMDL3 deletions from the 153 amino acids of the
protein were transfected in U87 MG cells for 24h. A, deletion from 121 to
153; B, deletion from 61 to 153; C, deletion from 1 to 88 and D, deletion
from 1 to 117. Immunostaining protocol were performed after the 24h
transfection of the different deletions anchored to GFP. The chemic
compound mitotracker has fluorescence emission at 555 nm and PDI

were label with Alexa 555.
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With this scenario in mind, we run preliminary apoptosis
experiments with the different constructs for ORMDL3 using
u87 cell line (Fig 19). In this case, as ER-targeting ORMDL3
construct, deletion from 121 to 153 was selected. As
mitochondria-targeting ORMDL3 construct, deletion from 1 to
117 was selected. Our annexin V staining analysis using
H202 as a pro-apoptotic stimulus showed that
overexpression of Delta 1-117 ORMDL3 mutant induced a
pronounced cell death resistance compared with pcDNA
transfected cells and the mutations of ORMDL3 that also

locate in ER.

All these results suggested that over-expression of ORMDL3
can alter MAMs homeostasis by directly interacting

mitochondria from the ER and producing cell death

resistance.
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Fig 19. Deltal-117 ORMDL3 deletion promotes apoptosis resistance.
Annexin V staining was performed to test apoptosis induction by H20:2 in

U87 cells transiently overexpressing of different ORMDL3 constructs f;
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del.121-153 ORMDL3, del 1-117 ORMDL3 and empty vector. Error bars
represent SEM.
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Since the last decade, GWAS studies have emerged as
essential tools to elucidate genetic causes for complex
diseases. High frequency variation in single nucleotides
(SNPs) when different human control and disease genome
are compared, can be identified as possible causative of
specific diseases. In this context the starting point of this
thesis was the study showing that an allele variant of the SNP
rs7216389 present in the 17921 chromosome close to the
coding region of ORMDL3 was genetically associated to
higher risk of glioma (Dobbins SE et al., 2011). Moreover, this
link implied an increase of ORMDL3 expression levels (Moffat
MF et al., 2007; Schmiedel BJ et al., 2016). We decided to
focus our interest in understanding why ORMDL3 expression
levels might play a relevant role in cancer development and

progression.

The genetic association of ORMDL3 in different GWAS
studies implicated not only cancer pathology risk, also asthma
and inflammatory diseases as rheumatic arthritis,
inflammatory bowel disease and diabetes type | were
reported (Moffat MF et al., 2007; Stahl EA et al., 2010;
Kurreeman FA et al., 2012; Franke A et al., 2010; Barrett JC
et al., 2008). Other studies link also inflammatory profiles and
cancer. For example, in breast cancer ciclooxigenase-2
(COX-2) has an important impact in the malignancy of this
tumor (Wang X et al., Oncotarget 2017). Besides, COX-2 also
is involved in the infiltration of macrophages in the metastasis

of lung cancer (Che D et al., Mol immunol 2017).
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The ORMDL family members have been implicated in calcium
homeostasis, ER stress regulation and de novo sphingolipid
biosynthesis control. In the present thesis we have focused
on this last function because several antitumoral agents like
resveratrol or tamoxifen, exert their pro-apoptotic action by
altering cellular sphingolipid content (Scarlatti F et al., 2003;
Kartal M et al., 2011; Corriden R et al., 2016). In this context,
in the last years THC has been studied as a potential
supplement to target glioblastoma, a very aggressive cancer
with limited options for treatment. It has been shown that in
U87 MG cells this drug is able to increase ceramide content
in the cell to induce ER stress and cell death (Salazar M et
al., 2009). More specifically, THC disturbs de novo ceramide
synthesis pathway, where ORMDLs are endogenous
inhibitors, producing a dihydroceramide-ceramide imbalance
(Hernandez-Tiedra et al., 2016). We decided therefore that
this model could be interesting in order to test whether
ORMDL3 acted as a break in the THC antitumoral action
increasing cell death resistance. Taking this pathway as a
core structure in the present thesis we have done new
contributions in the field of ORMDL3 by studying its role in the
ORMDL-SPT complex function, ER stress induction,
apoptosis resistance, calcium homeostasis and MAMs

structure.
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Location and physiology of ORMDL3 and SPT

complex

As described in 2010 by two different groups (Breslow DK et
al., 2010; Han S et al., 2010) the two ORMDL orthologs in
yeast, Orm1l and Orm2, are required to inhibit the serine
palmitoyltranferase (SPT), the first rate-limiting enzyme
implicated in de novo synthesis of ceramides. Moreover,
posterior studies revealed that interaction of Orm proteins on
SPT, can be regulated by phosphorylation mechanisms
depending on the cellular sphingolipid content (Roelants FM
et al., 2011; Gururaj C et al., 2013). These studies confirmed
that Orm proteins act as negative regulators of SPT complex

by a phosphorylation feedback loop in yeast.

In this scenario our localization results in U87 cells agreed
with existing data (Siow DL et al., 2012) in which ORMDL3
and SPTLC1 are able to colocalize in ER organelle.
Moreover, we also show for the first time that SPTLC1 and
ORMDL3 have similar staining pattern that SPTLC2, the other
subunit of SPT complex. Moreover, under THC treatment we
have demonstrated that ORMDL3 and SPT complex maintain
their expression in ER when this organelle suffers stress
(Figure 1). Similar puncta pattern has been already described
in the ER when cells are treated with different compounds

from diverse chemical classes (Varadarajan S et al., 2012).
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ORMDL regulation in the THC antitumoral
pathway

Our expression studies revealed that ORMDLs are degraded
upon THC treatment (Figure 2A). This downregulation of
ORMDL proteins could explain in part the increase of
ceramide content published by Salazar et al., 2009 that leads
to apoptosis and and cancer cell death. We have confirmed
by blocking with an antagonist that this effect was
cannabinoid receptor dependent similarly to the increase in

ceramides described in Hernandez-Tiedra et al., 2016.

Finally, we have discarded the transcriptional regulation as a
possible mechanism to downregulate ORMDL proteins
(Figure 2B). On the contrary we have shown that there is a
post-translational regulation that ends with the degradation by
the proteasome. However, the molecular determinants and
enzymes involved in this shut down pathway are still
unknown. In general, these results support the data
published in Salazar M et al., 2009 and Hernandez-Tiedra et
al., 2016 in which THC increase dihydroceramide and
ceramide content in U87MG cells, now creating a new
mechanistical scenario in which THC might increase these
sphingolipids by downregulation of ORMDL proteins,
inhibitors of SPT enzyme.
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RN

THC ORMDL
T SPTactivity - s soME
l DEGRADATION

T Ceramide Syntesis

Fig 1. Downregulation mechanism of ORMDL proteins induced by
THC. THC induces degradation of ORMDL proteins by proteasome
realising SPT to increment ceramide content in the cell by de novo

pathway.
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Functional role of ORMDL3 in glioma risk

It has been shown by different laboratories that SNPs in the
chromosome region 17gl2-g21 form a cis regulatory
haplotype that changes the expression levels of ORMDLS3
(Carreras-Sureda A et al., 2016; Schmiedel BJ et al., 2016).
The genetic association of the SNP rs7216389 that increases
to ORMDL3 expression to glioma risk has opened a new
scenario connecting the function of this of this protein with
cancer. In this context we have developed ORMDL3
overexpression models in glioma cells (Figure 4) mimicking
the effect of the rs7216389 SNP risk allele in order to explore
the acquisition of resistance to antitumoral and pro-apoptotic

treatments.

Combining the results obtained with viability studies and
apoptosis analysis of U887 MG cells we can conclude that
ORMDL3 over-expression induce resistance to cell death
(Figure 6 and 11). Until now, there were reports showing that
the absence of yeast homologues of ORMDLSs were more
sensitive to toxic agents including ER stressors (Hjelmqgvist L
et al., 2002; Han S et al., 2010).

Moreover, McGovern and collaborators showed that
overexpression of ORMDL3 was able to block UPR when
using tunicamycin (McGovern DP et al., 2010) and

thapsigargin. However, this work provides for the first-time
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evidences of how a single ORMDL member can promote cell

death resistance.

Our experiments following the antitumoral pathway of THC
has allowed us to better understand the mechanism behind
cell death resistance observed in ORMDL3 overexpressing
cells.

Impact on ceramide production

The role of ORMDL protein family as inhibitors of SPT, the
first enzyme that catalyses ceramide synthesis by de novo
pathway, has been reported by different studies mainly
working using yeast KO models (Breslow DK et al., Nature
2010; Han S et al., PNAS 2010). Remarkably, in mammalian
systems the literature is still controversial. Single
overexpression of the different ORMDL members failed to
cause alteration in cellular ceramide content in previous
studies with cellular models (Kiefer K et al., 2015; Gupta SD
et al., 2015) or with transgenic animals (Zhakupova et al.,
2016) being necessary a triple overexpression to modify SPT
activity (Kiefer K et al., 2015). However, analysis of SPT
activity under ORMDL3 overexpression showed a decrease
activity and a reduce levels in cellular ceramide content in
HelLa cells (Siow DL et al., 2015). Similarly, a different study
in epithelial cells and macrophages showed that high
expression of ORMDL3 results in a decrease ceramide

production (Oyeniran C et al., 2015). In the same direction the
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plasma analyses of the ORMDL3 transgenic mouse model of
Miller and colleagues revealed reduced levels of ceramides
(Miller M et al., 2017). In this complex scenario, we have
demonstrated that under induction of ceramide synthesis by
THC, our overexpression Tet-On model failed to increase nor
ceramide synthesis neither dihydroceramide, previous
metabolite (Figure 6). Thus, in our U87 model ORMDL3
overexpression has an impact by itself on SPT activity. The
different results obtained in the literature might be explained
depending of the basal expression levels of the different
members of the ORMDL family in each model. In this
respect, Oyeniran and collaborators (Oyeniran C et al., 2015)
showed that the impact of ORMDL3 on ceramide production
was very different depending on the degree of

overexpression.

Impact on ER stress induction

Previous studies have described the alteration of stress-
regulated proteins under THC treatment (Carracedo A et al.,
2006). Interestingly the degree of p8 protein induction upon
THC treatment has been shown to determine the sensitivity to
THC antitumoral action because p8 mediates the apoptotic
effect of THC via upregulation of the endoplasmic reticulum
stress-related genes ATF-4, CHOP, and TRB3. We have
validated this pathway in our WT cells analysing p8, TRB3,
CHOP and BiP. On the contrary, overexpression of ORMDL3
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turned in a lower increase of the expression compared to WT
of these four genes at 3 and 8 hours under THC treatment
(Figure 8).

The trigger of the increase expression of genes related with
the ER stress relays in the PERK branch of the unfolded
protein response (UPR). Thus, it has been previously shown
that THC produces phosphorylation of elF2a (Salazar et al.,
2009). Interestingly, our ORMDL3 overexpressing model
presented higher levels of phospho-elF2a as has been
previously described in HEK293 cells (Cantero-Recasens et
al., 2010). However, upon THC treatment phospho-elF2a
increased only in the WT clone whereas under ORMDL3
overexpression this phosphorylation decreased (Figure 7).
This data showing a the UPR tuning caused by ORMDL3 is in
agreement with McGovern and collaborators previous work
(McGovern DP et al.,, 2010) and explains the lower stress
cascade observed in our ORMDL3 overexpressing cell

system.

Impact on apoptosis

Cell death induction is caused by an activation of pro-
apoptotic or inhibition of anti-apoptotic proteins. One
important protein determining cell fate is the anti-apoptotic
Bcl-2. It is known that this protein localizes at the ER
membrane in close proximity with mitochondria and prevents

the intrinsic pathway of apoptosis (Krajewski et al., 1993;
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Chipuk JE et al., 2010) by inhibiting pro-apoptotic proteins
like Bax and Bak. Moreover, Bcl-2 is inhibited by the pro-
apoptotic gene  CHOP, downstream ATF6 and
PERK/elF2/ATF4 (Malhotra JD et al.,, 2011). We observed
higher levels of Bcl-2 in our ORMDL3 overexpressing cells
than in WT cells. This would explain why under THC stimulus,
whereas WT cells increases proapoptotic protein Bax, the Tet
on ORMDL3 clone maintained Bax levels (Figure 11).
Increase in Bax levels are associate to a pro-permeabilization
of OMM and release of mitochondrial cytocrome C, activating
caspase pathway and apoptosis induction (Welch C et al.,
2009).

In summary, ORMDL3 impacts at different levels on the
antitumoral action of THC. However, the effect that ORMDL3
has at basal leves| on the PERK pathway and the expression
of Bcl-2 protein could be a more general explanation of the
apoptosis resistance observed in our cells. In this sense this
antiapoptotic effect might be the underlying mechanism
behind the relationship between higher risk of glioma and
higher levels of ORMDLS3.
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WT ORMDL3

THC e T ER Stress —— T CHOP —)ch1-2
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l, Bax

Fig 2. Modulation of ER stress, anti- and pro-apoptotic proteins
under THC treatment in different ORMDL level conditions.
Overexpression of ORMDL3 is able to reduce ER stress under THC
treatment, not increasing the proapoptotic gene CHOP. It maintains high

Bcl-2 levels what blocks Bax and stops the posterior apoptosis induction.
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Role of ORMDL3 in MAMs physiology

The endoplasmic reticulum and mitochondria have an
important role in apoptosis-cell death induction. Moreover, the
signalling pathways of these organelles are interconnected by
physical junctions that tune the cellular homeostasis. These
junctions are the signalling hubs called ER mitochondria-
associated membranes (MAMSs). Given the results obtained
pointing at ORMDL3 as a modulator of the ER-mitochondrial
driven apoptotic pathway we wanted to explore possible
implication of this protein in MAMs physiology.

The ER-motochondria communication code is based on Ca2+
signalling. Moreover, disturbances in Ca2+ fluxes, causing a
mitochondrial calcium upload, are considered the trigger of
several apoptotic stimuli. In this context and taking into
account the increased expression of Bcl-2 observed in our
Tet on overexpressing model, it is important to mention that
Bcl-2 inhibits IP3R, the efflux pathway of calcium in MAMs,
decreasing Ca2+ release from this organelle and
downregulating mitochondrial Ca2+ uptake (Rong YP et al.,
2008). Therefore, we wanted to study the calcium
homeostasis in our cells models. We found, as published
before (Cantero-Recasens G et al., 2010; Carreras-Sureda A
et al., HMG 2013), a cytosolic calcium imbalance in ORMDL3
overexpressing cells (Figure 13A). On the contrary, we could
not relate that increase with a lower content in ER calcium

levels. It was previously shown in our laboratory that
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ORMDL3 inhibited SERCA activity, the pump responsible of
calcium uptake in the ER (Cantero-Recasens G et al., 2010).
However, in our U87 cell model the calcium dynamics
seemed to be affected in a different way (Figre 13B). One
possibility that would explain this discrepancy would be the
inhibition of IP3R produced by high Bcl-2 levels acting as a
counterpart of the SERCA blockade mediated by ORMDLS.

Besides, mitochondrial basal Ca2+ levels and uptake were
tested in both clones. We observed reduced calcium content
and lower calcium buffering capability in ORMDL3
overexpressing cells (Figure 13C). These results confirmed a
calcium imbalance caused by ORMDL3 expression affecting
mainly mitochondria and cytosol as previously described. This
also suggests that part of the apoptosis resistance observed
in our cells could be explained by an impaired calcium uptake
system. Further analyses must be done to better understand
the contribution of the different players involved in MAMs

calcium fluxes like IP3R or MCU activity.

ER-mitochondria distance plays a considerable function in
maintaining Ca2+ signalling homeostasis. MAMs distance
has been described to be dependent of the presence and/or
activity of proteins like MFN1 and 2, VAPB, PTPIP51 among
others. We have demonstrated with our experiments that ER-
mitochondria distance is modified depending on the ORMDL3
expression levels. Thus, basal signal was increased after
ORMDL3 overexpression (Figure 15). Moreover, we
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demonstrate that our protocol for FRET analysis works
properly when the signal increase between FRET probe and
ORMDLZ3 after rapamycin addition (Figure 14).

These results about ER-mitochondria distance would provide
a clue about the mechanism behind the altered Ca2+ flux and
diminish apoptosis induction by ER stress stimuli observed in
ORMDL3 overexpressing cells. Thus, previous reports have
shown that MFN-2 actuates as tether between ER and
mitochondria altering Ca2+ flux between both organelles
(Naon D et al., 2016). Downregulation of MFN-2 decrease
ER-mitochondria contact coefficient and also decrease
mitochondrial Ca2+ uptake. Comparing this with our results,
we demonstrate that ORMDL3 has a role reducing the
tethering what would imply that ORMDL3 acted as spacer
between ER and mitochondria organelles. Our results in
MEFs KO ORMDL3 model pointed at that direction because
we observed that ERMICC decrease in case of ORMDL3 KO
(Figure 17).

Interestingly, PERK has been shown to act as a tether in
MAMs allowing the cross-talk between organelles and
favoring the propagation of ROS signals (Verfaillie T at al.
2012). In our cells we have seen monitored phospho-elF2a
and we have seen that PERK activity was altered. At basal
conditions there was an increase of phospho-elF2a and
under THC stimulus the phophorilation levels decreased. We

also showed that the H202 apoptotic pathway was

122



Discussion

dramatically altered in our ORMDL3 ovrexpressing cells.
These data points again a proximity problem and point at
PERK as a candidate tether affected by ORMDLS3 expression.

Alteration in ER-mitochondria distance can affect other
important pathways in the cell. Thus, loss of tethering
complex VAPB-PTPIP51 stimulates autophagy (Gomez-
Suaga P et al., 2017) by an alteration in Ca2+ flux between
both organelles. Another tethering complex is the one formed
by VAPB-RMDN3. Loss of this interaction between ER and
mitochondria results with low Ca2+ levels in mitochondria and
autophagy stimulation (Gomez-Suaga P et al., 2017). In our
model, we have demonstrated that when we overexpressed
ORMDL3, causing an increase in ER-mitochondria distance,
we observed lower calcium levels in mitochondria and
autophagy stimulation too. In this context, resistance to
cancer cell death in our model of overexpression of ORMDL3
can also be partially caused by a prosurvival autophagy
stimulation, providing energy to the tumor. This tumorigenic
role for autophagy has been described in some cancer cells.
(Guo JY et al., 2016; White E et al., 2015).

Another aspect that centers the antiapoptotic role of ORMDL3
in the context of MAMs physiology is the stimuli specific
protective effect. Thus, we have observed that increase levels
of ORMDL3 reduce apoptosis mediated by stimuli that cause
ER stress and converge in MAMs like THC, H202 or

tunicamycin (Figure 12). On the contrary when TNFa was
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used to promote apoptosis causing a direct caspase
activation (Rath PC et al.,, 1999) we did not observed
protection in our cell model indicating that this proapoptotic
stimulus was upstream the ORMDL3 overexpression effect
(Figure 13).

Once proved that ORMDL3 interfered the induction of cell
death under ER-mitochondria stress pathway, we tried to
elucidate the motif of the protein involved in this. Different
constructs were performed but the ones on which at least 117
amino acids were removed from the N-terminal of the protein,
modified completely the patter of the protein, targeting
completely to mitochondria (Fig 18 C and D). On the other
hand, deletions produced in the C-terminal of the protein did
not change the ER pattern. Finally, we performed Annexin V
staining in cells treated with H202 with these deletions. We
observed that the deletion that localizes the protein in
mitochondria increased the resistance to cell death compared
with the one that localized in ER (Figure 19). That would
suggest that the C-terminus of ORMDL3 in implicated in the
apoptosis resistance and probably interacts with elements at

the outer membrane of the mitochondria.

In summary, our results demonstrate that ORMDL3
expression levels must be considered as determinants of
cancer cell physiology. The underlying mechanism behind the

increased glioma risk observed with high expression levels of
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ORMDL3 produced by the SNP allele variant could be
dependent on the prosurvival and antiapoptotic effect that
produces this protein. Moreover, ORMDL3 expression levels
should be considered also when adjusting the dose of any
antitumoral drug involving ER stress of that implies the
activation of the intrinsic apoptosis pathway. Besides this
thesis provides important evidences of the role of ORMDLS3 in
MAMSs, the signalling hub between ER and mitochondria that
affects many cellular processes that determine cell fate like

calcium homeostasis, autophagy and apoptosis.
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Fig 3. Complementary mechanisms by which ORMDL3 have an

influence in Ca2+ trafficking and apoptosis induction in WT and Oe
ORMDL3 Tet-On cell lines. A, Over-expression of ORMDL3 increase
Bcl-2 levels what decrease ER Ca2+ release by IP3R, incrementing
cytosolic Ca2+. Moreover, the possible interaction between ORMDL3 and
VDAC1 also can modulate mitochondrial Ca2+ uptake, decreasing
mitochondrial Ca2+ and downregulating apoptosis. B, Increase in ER-
mitochondria by ORMDL3 when is over-expressed can be another
alternative condition to alter Ca2+ trafficking between these two
organelles, decreasing apoptosis under the over-expression as

consequence
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Conclusions

THC antitumoral pathway implies a downregulation of
ORMDL proteins by proteasomal degradation,
releasing this way the activity of the serine
palmitoyltransferase.

Overexpression of ORMDL3 blocks dihydroceramide
and ceramide synthesis under THC treatment in the

U87 glioblastoma cell line.

Over-expression of ORMDL3 reduces ER stress and
deleterious autophagy triggered by THC treatment in

the U87 glioblastoma cell line.

Overexpression of ORMDLS3 produces a resistance in
cell death induction under stimuli that involve the
intrinsic apoptotic pathway like THC, tunicamycin and
H202 in U87 cells.
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ORMDL3 expression levels impact negatively on the
degree of interaction between the endoplasmic

reticulum and mitochondria.

ORMDL3 overexpression alters MAMs function
modifying pathways that involve calcium fluxes,

autophagy and apoptosis.

The C-terminus of ORMDL3 contains an interacting
domain with mitochondria responsible for the apoptosis
resistance observed overexpressing the full length
ORMDL3 in U87 cells.



8. BIBLIOGRAPHY

131



132



Bibliography

Akl H, Monaco G, La Rovere R, Welkenhuyzen K, Kiviluoto
S, Vervliet T, Molg6 J, Distelhorst CW, Missiaen L, Mikoshiba
K, Parys JB, De Smedt H, Bultynck G. (2013) IP3R2 levels
dictate the apoptotic sensitivity of diffuse large B-
cell lymphoma cells to an IP3R-derived peptide targeting the
BH4 domain of Bcl-2. Cell Death Dis. 4:e632.

Alberts B (2014) Molecular Biology of the Cell (6" edition) p
1024,1024,1032.

Anderson CA, Boucher G, Lees CW, Franke A, D'Amato
M, Taylor KD, Lee JC, Goyette P, Imielinski M, Latiano
A, Lagacé C et al, (2011) Meta-analysis identifies 29
additional ulcerative colitis risk loci, increasing the number of
confirmed associations to 47. Nat Genet. 43(3):246-52.

Andreae MH, Carter GM, Shaparin N, Suslov K, Ellis
RJ, Ware MA, Abrams DI, Prasad H, Wilsey B, Indyk
D, Johnson M, Sacks HS. (2015) Inhaled Cannabis for
Chronic Neuropathic Pain: A Meta-analysis of Individual
Patient Data. J Pain. 16(12):1221-1232.

Araki W, Takahashi-Sasaki N, Chui DH, Saito S, Takeda
K, Shirotani K, Takahashi K, Murayama KS, Kametani
F, Shiraishi H, Komano H, Tabira T. (2008) A family of
membrane proteins associated with presenilin expression and
gamma-secretase function. FASEB J, 22(3):819-27

ASHFORD TP,PORTER KR. (1962) Cytoplasmic
components in hepatic cell lysosomes. J Cell Biol. 12:198-
202.

Aso E,Juvés S, Maldonado R, Ferrer I. (2013) CB2
cannabinoid receptor agonist ameliorates Alzheimer-like
phenotype in ABPP/PS1 mice. J Alzheimers Dis. 35(4):847-
58.

Barrett JC, Hansoul S, Nicolae DL, Cho JH, Duerr RH, Rioux
JD, Brant SR, Silverberg MS et al.,, (2008) Genome-wide
association defines more than 30 distinct susceptibility loci for
Crohn's disease. Nat genet. 40(8):955-62

133


https://www.ncbi.nlm.nih.gov/pubmed/?term=Akl%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Monaco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=La%20Rovere%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Welkenhuyzen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiviluoto%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiviluoto%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vervliet%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Molg%C3%B3%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distelhorst%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Missiaen%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mikoshiba%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mikoshiba%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parys%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Smedt%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bultynck%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23681227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akl+H%2C+cell+death+dis+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anderson%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boucher%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lees%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Franke%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%27Amato%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%27Amato%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taylor%20KD%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goyette%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Imielinski%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Latiano%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Latiano%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lagac%C3%A9%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21297633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Andreae%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carter%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shaparin%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suslov%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ellis%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ellis%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ware%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abrams%20DI%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prasad%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilsey%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Indyk%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Indyk%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sacks%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=26362106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Andreae+MH+et+al.%2C+J+Pain+2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Araki%20W%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Takahashi-Sasaki%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chui%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saito%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Takeda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Takeda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shirotani%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Takahashi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murayama%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kametani%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kametani%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shiraishi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Komano%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tabira%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17928364
https://www.ncbi.nlm.nih.gov/pubmed/?term=ASHFORD%20TP%5BAuthor%5D&cauthor=true&cauthor_uid=13862833
https://www.ncbi.nlm.nih.gov/pubmed/?term=PORTER%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=13862833
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ashford+T%2C+JCB+1962
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aso%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23515018
https://www.ncbi.nlm.nih.gov/pubmed/?term=Juv%C3%A9s%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23515018
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maldonado%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23515018
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferrer%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23515018
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aso+E%2C+J+Alzheimer+Dis+2013
https://www.ncbi.nlm.nih.gov/pubmed/18587394
https://www.ncbi.nlm.nih.gov/pubmed/18587394
https://www.ncbi.nlm.nih.gov/pubmed/18587394

Bibliography

Berridge MJ. (1993) Inositol trisphosphate and calcium
signalling. Nature. 361(6410):315-25.

Bettigole SE, Glimcher LH. (2015) Endoplasmic reticulum
stress in immunity. Annu Rev Immunol. 33:107-38.

Betz C, Stracka D, Prescianotto-Baschong C, Frieden
M, Demaurex N, Hall MN. (2013) Feature Article: mTOR
complex 2-Akt signaling at mitochondria-associated
endoplasmic reticulum membranes (MAM) regulates
mitochondrial physiology. Proc Natl Acad Sci U S A.
110(31):12526-34.

Bhat TA, Chaudhary AK, Kumar S, O'Malley J, Inigo
JR, Kumar R, Yadav N, Chandra D. (2017) Endoplasmic
reticulum-mediated  unfolded protein  response and
mitochondrial apoptosis in cancer. Biochim Biophys Acta.
1867(1):58-66

Blaustein MP, Lederer WJ. (1999) Sodium/calcium exchange:
its physiological implications. 79(3):763-854.

Blazquez C, Carracedo A, Barrado L, Real PJ, Fernandez-
Luna JL, Velasco G, Malumbres M, Guzman M. (2006)
Cannabinoid receptors as novel targets for the treatment of
melanoma. FASEB J. 20(14):2633-5

Blazquez C, Chiarlone A, Sagredo O, Aguado T, Pazos
MR, Resel E, Palazuelos J, Julien B, Salazar M, Borner
C, Benito C, Carrasco C, et al. (2011) Loss of striatal type 1
cannabinoid receptors is a key pathogenic factor in
Huntington's disease. Brain. 134(Pt 1):119-36.

Blazquez C, Gonzalez-Feria L, Alvarez L, Haro A, Casanova
ML, Guzman M. (2004) Cannabinoids inhibit the vascular
endothelial growth factor pathway in gliomas. Cancer Res.
64(16):5617-23.

Barsting C, Hummel R, Schultz ER, Rose TM, Pedersen
MB, Knudsen J, Kristiansen  K.(1997) Saccharomyces
carlsbergensis contains two functional genes encoding the
acyl-CoA binding protein, one similar to the ACB1 gene from

134


https://www.ncbi.nlm.nih.gov/pubmed/?term=Berridge%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=8381210
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bettigole%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=25493331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glimcher%20LH%5BAuthor%5D&cauthor=true&cauthor_uid=25493331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bettigole+SE%2C+annu+rev+immu+2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Betz%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23852728
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stracka%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23852728
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prescianotto-Baschong%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23852728
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frieden%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23852728
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frieden%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23852728
https://www.ncbi.nlm.nih.gov/pubmed/?term=Demaurex%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23852728
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=23852728
https://www.ncbi.nlm.nih.gov/pubmed/23852728
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhat%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=27988298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaudhary%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=27988298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27988298
https://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Malley%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27988298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Inigo%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=27988298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Inigo%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=27988298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27988298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yadav%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27988298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chandra%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27988298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhat+TA+BBA%2C2017
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blaustein%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=10390518
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lederer%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=10390518
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bl%C3%A1zquez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17065222
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carracedo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17065222
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barrado%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17065222
https://www.ncbi.nlm.nih.gov/pubmed/?term=Real%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=17065222
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-Luna%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=17065222
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-Luna%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=17065222
https://www.ncbi.nlm.nih.gov/pubmed/?term=Velasco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17065222
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malumbres%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17065222
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17065222
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bl%C3%A1zquez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chiarlone%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sagredo%20O%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aguado%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pazos%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pazos%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Resel%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Palazuelos%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Julien%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salazar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%B6rner%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%B6rner%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benito%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carrasco%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20929960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bl%C3%A1zquez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15313899
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gonz%C3%A1lez-Feria%20L%5BAuthor%5D&cauthor=true&cauthor_uid=15313899
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alvarez%20L%5BAuthor%5D&cauthor=true&cauthor_uid=15313899
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15313899
https://www.ncbi.nlm.nih.gov/pubmed/?term=Casanova%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=15313899
https://www.ncbi.nlm.nih.gov/pubmed/?term=Casanova%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=15313899
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15313899
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%B8rsting%20C%5BAuthor%5D&cauthor=true&cauthor_uid=9434347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hummel%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9434347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schultz%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=9434347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rose%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=9434347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pedersen%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=9434347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pedersen%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=9434347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Knudsen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9434347
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kristiansen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=9434347

Bibliography

S. cerevisiae and one identical to the ACB1 gene from S.
monacensis. Yeast, 13(15):1409-21.

Bouaboula M, Poinot-Chazel C, Bourrié B, Canat X, Calandra
B, Rinaldi-Carmona M, Le Fur G, Casellas P. (1995)
Activation of mitogen-activated protein kinases by stimulation
of the central cannabinoid receptor CB1. Biochem J. 312 ( Pt
2):637-41.

Breslow DK, Collins SR, Bodenmiller B, Aebersold R, Simons
K, Shevchenko A, Ejsing CS, Weissman JS. (2010) Orm

family proteins mediate sphingolipid homeostasis. Nature.
463(7284):1048-53

Budd SL, Nicholls DG. (1996) A reevaluation of the role of
mitochondria in neuronal Ca2+ homeostasis. J Neurochem.
66(1):403-11.

Bugajev V, Halova |, Draberova L, Bambouskova
M, Potuckova L, Draberova H, Paulenda T, Junyent S, Draber
P. (2016) Negative regulatory roles of ORMDL3 in the FceRI-
triggered expression of proinflammatory mediators and
chemotactic response in murine mast cells. Cell Mol Life Sci.
73(6):1265-85.

Cantero-Recasens G, Fandos C, Rubio-Moscardo
F, Valverde MA, Vicente R. (2010) The asthma-associated
ORMDL3 gene product regulates endoplasmic reticulum-

mediated calcium signaling and cellular stress. Hum Mol
Genet., 19(1):111-21

Carracedo A, Gironella M, Lorente M, Garcia S, Guzman
M, Velasco G, lovanna JL. (2006) Cannabinoids induce
apoptosis of pancreatic tumor cells via endoplasmic reticulum
stress-related genes. Cancer Res. 66(13):6748-55.

Carracedo A, Lorente M, Egia A, Blazquez C, Garcia
S, Giroux V, Malicet C, Villuendas R, Gironella M, Gonzalez-
Feria L, Piris MA, lovanna JL, Guzman M, Velasco G. (2006)
The stress-regulated protein p8 mediates cannabinoid-
induced apoptosis of tumor cells. 9(4):301-12.

135


https://www.ncbi.nlm.nih.gov/pubmed/?term=Bouaboula%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8526880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poinot-Chazel%20C%5BAuthor%5D&cauthor=true&cauthor_uid=8526880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bourri%C3%A9%20B%5BAuthor%5D&cauthor=true&cauthor_uid=8526880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Canat%20X%5BAuthor%5D&cauthor=true&cauthor_uid=8526880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calandra%20B%5BAuthor%5D&cauthor=true&cauthor_uid=8526880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calandra%20B%5BAuthor%5D&cauthor=true&cauthor_uid=8526880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rinaldi-Carmona%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8526880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le%20Fur%20G%5BAuthor%5D&cauthor=true&cauthor_uid=8526880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Casellas%20P%5BAuthor%5D&cauthor=true&cauthor_uid=8526880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bouaboula+M%2C+Biochem+J+1995
https://www.ncbi.nlm.nih.gov/pubmed/?term=Breslow%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=20182505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Collins%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=20182505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bodenmiller%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20182505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aebersold%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20182505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simons%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20182505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simons%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20182505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shevchenko%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20182505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ejsing%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=20182505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weissman%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=20182505
https://www.ncbi.nlm.nih.gov/pubmed/20182505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Budd%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=8522981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nicholls%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=8522981
https://www.ncbi.nlm.nih.gov/pubmed/8522981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bugajev%20V%5BAuthor%5D&cauthor=true&cauthor_uid=26407610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Halova%20I%5BAuthor%5D&cauthor=true&cauthor_uid=26407610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Draberova%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26407610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bambouskova%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26407610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bambouskova%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26407610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Potuckova%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26407610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Draberova%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26407610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paulenda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26407610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Junyent%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26407610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Draber%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26407610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Draber%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26407610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bugajev+V%2C+cell+mol+life+sci+2016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cantero-Recasens%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19819884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fandos%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19819884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rubio-Moscardo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19819884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rubio-Moscardo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19819884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valverde%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=19819884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vicente%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19819884
https://www.ncbi.nlm.nih.gov/pubmed/19819884
https://www.ncbi.nlm.nih.gov/pubmed/19819884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carracedo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16818650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gironella%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16818650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lorente%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16818650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garcia%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16818650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16818650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16818650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Velasco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16818650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Iovanna%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=16818650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carracedo+A%2C+cancer+res+2006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carracedo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lorente%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Egia%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bl%C3%A1zquez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giroux%20V%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malicet%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Villuendas%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gironella%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gonz%C3%A1lez-Feria%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gonz%C3%A1lez-Feria%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Piris%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Iovanna%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16616335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Velasco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16616335

Bibliography

Carreras-Sureda A, Cantero-Recasens G, Rubio-Moscardo
F, Kiefer K, Peinelt C, Niemeyer BA, Valverde MA, Vicente R.
(2013) ORMDL3 modulates store-operated calcium entry and
lymphocyte activation. Hum Mol Genet. 22(3):519-30

Carreras-Sureda A, Rubio-Moscardo F, Olvera A, Argilaguet
J, Kiefer K, Mothe B, Meyerhans A, Brander C, Vicente R!.
(2016) Lymphocyte Activation Dynamics Is Shaped by
Hereditary Components at Chromosome Region 17g12-g21.
PL0oS One. 11(11):e0166414.

Castillo A, Tolon MR, Fernandez-Ruiz J, Romero J, Martinez-
Orgado J. (2010) The neuroprotective effect of cannabidiol in
an in vitro model of newborn hypoxic-ischemic brain damage
in mice is mediated by CB(2) and adenosine receptors.
Neurobiol Dis. 37(2):434-40.

Chandra D, Choy G, Deng X, Bhatia B, Daniel P, Tang DG.
(2004) Association of active caspase 8 with the mitochondrial
membrane during apoptosis: potential roles in cleaving
BAP31 and caspase 3 and mediating mitochondrion-
endoplasmic reticulum cross talk in etoposide-induced cell
death. Mol Cell Biol. 24(15):6592-607.

Che D, Zhang S, Jing Z, Shang L, Jin S, Liu F, Shen J, Li
Y, Hu J, Meng Q, Yu Y. (2017) Macrophages induce EMT to
promote invasion of lung cancer cells through the IL-6-
mediated COX-2/PGE2/B-catenin signalling pathway. Mol
Immunol. 90:197-210.

Chipuk JE, Moldoveanu T, Llambi F, Parsons MJ, Green DR.
(2010) The BCL-2 family reunion. Mol Cell. 37(3):299-310.

Clapham DE. (1995) Calcium signaling. Cell. 80(2):259-68.

Cook KL, Soto-Pantoja DR, Abu-Asab M, Clarke PA, Roberts
DD, Clarke R. (2014) Mitochondria directly donate their
membrane to form autophagosomes during a novel
mechanism of parkin-associated mitophagy. Cell Biosci.
4(1):16.

136


https://www.ncbi.nlm.nih.gov/pubmed/?term=Carreras-Sureda%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23100328
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cantero-Recasens%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23100328
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rubio-Moscardo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23100328
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rubio-Moscardo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23100328
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiefer%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23100328
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peinelt%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23100328
https://www.ncbi.nlm.nih.gov/pubmed/?term=Niemeyer%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=23100328
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valverde%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=23100328
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vicente%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23100328
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carreras-Sureda+A+et+al.%2C+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carreras-Sureda%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27835674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rubio-Moscardo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27835674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Olvera%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27835674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Argilaguet%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27835674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Argilaguet%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27835674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiefer%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27835674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mothe%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27835674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meyerhans%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27835674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brander%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27835674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vicente%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27835674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carreras-Sureda+A+et+al.%2C+PLoS+one+2016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Castillo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19900555
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tol%C3%B3n%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=19900555
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-Ruiz%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19900555
https://www.ncbi.nlm.nih.gov/pubmed/?term=Romero%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19900555
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martinez-Orgado%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19900555
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martinez-Orgado%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19900555
https://www.ncbi.nlm.nih.gov/pubmed/?term=Castillo+A+et+al.%2C+Neurobiol+Dis+2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chandra%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15254227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Choy%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15254227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deng%20X%5BAuthor%5D&cauthor=true&cauthor_uid=15254227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhatia%20B%5BAuthor%5D&cauthor=true&cauthor_uid=15254227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daniel%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15254227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tang%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=15254227
https://www.ncbi.nlm.nih.gov/pubmed/15254227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Che%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28837884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28837884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jing%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=28837884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28837884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28837884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=28837884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28837884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28837884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28837884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28837884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meng%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=28837884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28837884
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chipuk%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=20159550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moldoveanu%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20159550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Llambi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20159550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parsons%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=20159550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Green%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=20159550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clapham%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=7834745
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cook%20KL%5BAuthor%5D&cauthor=true&cauthor_uid=24669863
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soto-Pantoja%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=24669863
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abu-Asab%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24669863
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clarke%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=24669863
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roberts%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=24669863
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roberts%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=24669863
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clarke%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24669863
https://www.ncbi.nlm.nih.gov/pubmed/24669863

Bibliography

COPELAND DE, DALTON AJ. (1959) An association
between mitochondria and the endoplasmic reticulum in cells
of the pseudobranch gland of a teleost. J Biophys Biochem
Cytol. 5(3):393-6.

Corriden R, Hollands A, Olson J, Derieux J, Lopez J, Chang
JT, Gonzalez DJ, Nizet V. (2015) Tamoxifen augments the
innate immune function of neutrophils through modulation of
intracellular ceramide. Nat Commun. 6:8369.

Csordas G, Renken C, Varnai P, Walter L, Weaver D, Buttle
KF, Balla T, Mannella CA, Hajnéczky G. (2006) Structural and
functional features and significance of the physical linkage
between ER and mitochondria. J Cell Biol. 174(7):915-21.

Cullinan SB, Diehl JA.(2004) PERK-dependent activation of
Nrf2 contributes to redox homeostasis and cell survival
following endoplasmic reticulum stress. J Biol Chem.
279(19):20108-17.

Dahia PL. (2000) PTEN, a unique tumor suppressor gene.
Endocr Relat Cancer. 7(2):115-29.

de Brito OM, Scorrano L. (2008) Mitofusin 2 tethers
endoplasmic reticulum to mitochondria. Nature.
456(7222):605-10.

De Stefani D, Bononi A, Romagnoli A, Messina A, De Pinto
V, Pinton P, Rizzuto R. (2012) VDAC1 selectively transfers
apoptotic Ca2+ signals to mitochondria. Cell Death Differ.
19(2):267-73.

De Vos KJ, Mérotz GM, Stoica R, Tudor EL, Lau KF, Ackerley
S, Warley A, Shaw CE, Miller CC. (2012) VAPB interacts with
the mitochondrial protein PTPIP51 to regulate calcium
homeostasis. Hum Mol Genet. 21(6):1299-311.

Derkinderen P, Toutant M, Kadaré G, Ledent C, Parmentier
M, Girault JA. (2001) Dual role of Fyn in the regulation of
FAK+6,7 by cannabinoids in hippocampus. J Biol Chem.
276(41):38289-96.

137


https://www.ncbi.nlm.nih.gov/pubmed/?term=COPELAND%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=13664679
https://www.ncbi.nlm.nih.gov/pubmed/?term=DALTON%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=13664679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Copeland+DE%2C+1959+J+Biophys+Biochem+Cytol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Copeland+DE%2C+1959+J+Biophys+Biochem+Cytol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Corriden%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26458291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hollands%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26458291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Olson%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26458291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Derieux%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26458291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lopez%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26458291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=26458291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=26458291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gonzalez%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=26458291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nizet%20V%5BAuthor%5D&cauthor=true&cauthor_uid=26458291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Csord%C3%A1s%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16982799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renken%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16982799
https://www.ncbi.nlm.nih.gov/pubmed/?term=V%C3%A1rnai%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16982799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walter%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16982799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weaver%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16982799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buttle%20KF%5BAuthor%5D&cauthor=true&cauthor_uid=16982799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buttle%20KF%5BAuthor%5D&cauthor=true&cauthor_uid=16982799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balla%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16982799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mannella%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=16982799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hajn%C3%B3czky%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16982799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Csordas+G%2C+J+cel+biol+2006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cullinan%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=14978030
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diehl%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=14978030
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dahia%20PL%5BAuthor%5D&cauthor=true&cauthor_uid=10903528
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dahia+P%2C+Endocr+Relat+Cancer+2000
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Brito%20OM%5BAuthor%5D&cauthor=true&cauthor_uid=19052620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scorrano%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19052620
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Stefani%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21720385
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bononi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21720385
https://www.ncbi.nlm.nih.gov/pubmed/?term=Romagnoli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21720385
https://www.ncbi.nlm.nih.gov/pubmed/?term=Messina%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21720385
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Pinto%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21720385
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Pinto%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21720385
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinton%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21720385
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzuto%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21720385
https://www.ncbi.nlm.nih.gov/pubmed/?term=De+Stefani+D.%2C+et+al+Cell+Death+Differ+2012
https://www.ncbi.nlm.nih.gov/pubmed/22131369
https://www.ncbi.nlm.nih.gov/pubmed/22131369
https://www.ncbi.nlm.nih.gov/pubmed/22131369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Derkinderen%20P%5BAuthor%5D&cauthor=true&cauthor_uid=11468287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toutant%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11468287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kadar%C3%A9%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11468287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ledent%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11468287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parmentier%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11468287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parmentier%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11468287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Girault%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=11468287
https://www.ncbi.nlm.nih.gov/pubmed/11468287

Bibliography

Desoize B, Madoulet C. (2002) Particular aspects of platinum
compounds used at present in cancer treatment. Crit Rev
Oncol Hematol. 42(3):317-25.

Devane WA, Hanus L, Breuer A, Pertwee RG, Stevenson
LA, Griffin G, Gibson D, Mandelbaum A, Etinger
A, Mechoulam R. (1992) Isolation and structure of a brain
constituent that binds to the cannabinoid receptor. Science.
258(5090):1946-9.

Dobbins SE, Hosking FJ, Shete S, Armstrong G, Swerdlow
A, Liu Y, Yu R, Lau C, Schoemaker MJ, Hepworth SJ, Muir
K, Bondy M, Houlston RS. (2011) Allergy and glioma risk: test
of association by genotype. Int J Cancer. 128(7):1736-40.

Ellis RJ. (2001) Macromolecular crowding: obvious but
underappreciated. Trends Biochem Sci. 26(10):597-604.

England TJ, Hind WH, Rasid NA, O'Sullivan SE. (2015)
Cannabinoids in experimental stroke: a systematic review and
meta-analysis. J Cereb Blood Flow Metab. 35(3):348-58.

Estaquier J, Arnoult D. (2007) Inhibiting Drpl-mediated
mitochondrial fission selectively prevents the release of
cytochrome c during apoptosis. Cell Death Differ. 14(6):1086-
94,

Fernandez-L6pez D, Lizasoain |, Moro MA, Martinez-Orgado
J. (2013) Cannabinoids: well-suited candidates for the
treatment of perinatal brain injury. Brain Sci. 3(3):1043-59.

Fernandez-Ruiz J. (2009) The endocannabinoid system as a
target for the treatment of motor dysfunction. Br J Pharmacol.
156(7):1029-40.

Fernandez-Ruiz J, Romero J, Velasco G, Tolébn RM, Ramos
JA, Guzman M. (2007) Cannabinoid CB2 receptor: a new
target for controlling neural cell survival? Trends Pharmacol
Sci. 28(1):39-45

Fitzcharles MA, Ste-Marie PA, Hauser W, Clauw DJ, Jamal
S, Karsh J,Landry T, Leclercq S, Mcdougall JJ, Shir
Y, Shojania K, Walsh Z. (2016) Efficacy, Tolerability, and

138


https://www.ncbi.nlm.nih.gov/pubmed/?term=Desoize%20B%5BAuthor%5D&cauthor=true&cauthor_uid=12050023
https://www.ncbi.nlm.nih.gov/pubmed/?term=Madoulet%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12050023
https://www.ncbi.nlm.nih.gov/pubmed/12050023
https://www.ncbi.nlm.nih.gov/pubmed/12050023
https://www.ncbi.nlm.nih.gov/pubmed/?term=Devane%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=1470919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanus%20L%5BAuthor%5D&cauthor=true&cauthor_uid=1470919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Breuer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=1470919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pertwee%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=1470919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stevenson%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=1470919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stevenson%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=1470919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Griffin%20G%5BAuthor%5D&cauthor=true&cauthor_uid=1470919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gibson%20D%5BAuthor%5D&cauthor=true&cauthor_uid=1470919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mandelbaum%20A%5BAuthor%5D&cauthor=true&cauthor_uid=1470919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Etinger%20A%5BAuthor%5D&cauthor=true&cauthor_uid=1470919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Etinger%20A%5BAuthor%5D&cauthor=true&cauthor_uid=1470919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mechoulam%20R%5BAuthor%5D&cauthor=true&cauthor_uid=1470919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dobbins%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hosking%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shete%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Armstrong%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Swerdlow%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Swerdlow%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lau%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schoemaker%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hepworth%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muir%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muir%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bondy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Houlston%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=20503266
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dobbins+SE%2C+Int+J+Cancer+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ellis%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=11590012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ellis+RJ%2C+Trends+Biochem+Sci+2001
https://www.ncbi.nlm.nih.gov/pubmed/?term=England%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=25492113
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hind%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=25492113
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rasid%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=25492113
https://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Sullivan%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=25492113
https://www.ncbi.nlm.nih.gov/pubmed/?term=England+TJ+et+al.%2C+J+Cereb+Blood+Flow+Metab+2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Estaquier%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17332775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arnoult%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17332775
https://www.ncbi.nlm.nih.gov/pubmed/17332775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-L%C3%B3pez%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24961520
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lizasoain%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24961520
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moro%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=24961520
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Orgado%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24961520
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Orgado%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24961520
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-L%C3%B3pez+D%2C+Brain+sci+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-Ruiz%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19220290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fernandez-Ruiz+J%2C+Br+J+Pharmacol+2009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-Ruiz%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17141334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Romero%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17141334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Velasco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17141334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tol%C3%B3n%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=17141334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramos%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=17141334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramos%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=17141334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17141334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-Ruiz+J%2C+Trends+Pharmacol+Sci+2007
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-Ruiz+J%2C+Trends+Pharmacol+Sci+2007
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fitzcharles%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ste-Marie%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A4user%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clauw%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jamal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jamal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karsh%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Landry%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leclercq%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mcdougall%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shir%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shir%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shojania%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walsh%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26548380

Bibliography

Safety of Cannabinoid Treatments in the Rheumatic
Diseases: A Systematic Review of Randomized Controlled
Trials. Arthritis Care Res (Hoboken). 68(5):681-8.

Franke A, McGovern DP, Barrett JC, Wang K, Radford-Smith
GL, Ahmad T, Lees CW, Balschun T, Lee J, (2010) Genome-
wide meta-analysis increases to 71 the number of confirmed
Crohn's disease susceptibility loci. Nat Genet. 42(12):1118-
25.

Gable K, Slife H, Bacikova D, Monaghan E, Dunn TM. (2000)
Tsc3p is an 80-amino acid protein associated with serine
palmitoyltransferase and required for optimal enzyme activity.
J Biol Chem. 275(11):7597-603.

Galluzzi L, Diotallevi A, Magnani M. (2017) Endoplasmic
reticulum stress and unfolded protein response in infection by
intracellular parasites. Futire Sci OA. 3(3): FS0198.

Galve-Roperh |, Sdnchez C, Cortés ML, Gomez del Pulgar
T, Izquierdo M, Guzman M. (2000) Anti-tumoral action of
cannabinoids:  involvement of sustained ceramide
accumulation and extracellular signal-regulated kinase
activation. Nat Med. 6(3):313-9.

Giacomello M, Drago |, Bortolozzi M, Scorzeto M, Gianelle
A, Pizzo P, Pozzan T. (2010) Ca2+ hot spots on the
mitochondrial surface are generated by Ca2+ mobilization
from stores, but not by activation of store-operated Ca2+
channels. Mol Cell. 38(2):280-90.

Giorgi C,Ito K, Lin HK, Santangelo C, Wieckowski
MR, Lebiedzinska M, Bononi A, Bonora M, Duszynski
J, Bernardi R, Rizzuto R, Tacchetti C, Pinton P, Pandolfi PP.
(2010) PML regulates apoptosis at endoplasmic reticulum by
modulating calcium release. Science. 330(6008):1247-51.

Gomez del Pulgar T, Velasco G, Guzman M. (2000) The CB1
cannabinoid receptor is coupled to the activation of protein
kinase B/Akt. Biochem J. 347(Pt 2):369-73.

139


https://www.ncbi.nlm.nih.gov/pubmed/26548380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Franke%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21102463
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGovern%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=21102463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barrett%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=21102463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21102463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Radford-Smith%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=21102463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Radford-Smith%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=21102463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmad%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21102463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lees%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=21102463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balschun%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21102463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21102463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gable%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10713067
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slife%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10713067
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bacikova%20D%5BAuthor%5D&cauthor=true&cauthor_uid=10713067
https://www.ncbi.nlm.nih.gov/pubmed/?term=Monaghan%20E%5BAuthor%5D&cauthor=true&cauthor_uid=10713067
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dunn%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=10713067
https://www.ncbi.nlm.nih.gov/pubmed/10713067
https://www.ncbi.nlm.nih.gov/pubmed/?term=Galve-Roperh%20I%5BAuthor%5D&cauthor=true&cauthor_uid=10700234
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=10700234
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cort%C3%A9s%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=10700234
https://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B3mez%20del%20Pulgar%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10700234
https://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B3mez%20del%20Pulgar%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10700234
https://www.ncbi.nlm.nih.gov/pubmed/?term=Izquierdo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10700234
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10700234
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giacomello%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20417605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Drago%20I%5BAuthor%5D&cauthor=true&cauthor_uid=20417605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bortolozzi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20417605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scorzeto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20417605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gianelle%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20417605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gianelle%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20417605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pizzo%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20417605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pozzan%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20417605
https://www.ncbi.nlm.nih.gov/pubmed/20417605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giorgi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ito%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santangelo%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wieckowski%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wieckowski%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lebiedzinska%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bononi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bonora%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duszynski%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duszynski%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bernardi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzuto%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tacchetti%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinton%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pandolfi%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=21030605
https://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B3mez%20del%20Pulgar%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10749665
https://www.ncbi.nlm.nih.gov/pubmed/?term=Velasco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=10749665
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10749665
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomez+del+Pulgar+T%2C+Biochem+J+2000

Bibliography

Gomez del Pulgar T, Velasco G, Sanchez C, Haro
A, Guzman M. (2002) De novo-synthesized ceramide is
involved in cannabinoid-induced apoptosis. Biochem J.
363(Pt 1):183-8.

Gbomez-Galvez Y, Palomo-Garo C, Fernandez-Ruiz J, Garcia
C. (2016) Potential of the cannabinoid CB(2) receptor as a
pharmacological target against inflammation in Parkinson's
disease. Prog Neuropsychopharmacol Biol Psychiatry.
64:200-8.

Gomez-Suaga P, Paillusson S, Miller CCJ. (2017) ER-
mitochondria signaling regulates autophagy. Autophagy.
13(7):1250-1251.

Gomez-Suaga P, Paillusson S, Stoica R, Noble W, Hanger
DP, Miller CC. (2017) The ER-Mitochondria Tethering
Complex VAPB-PTPIP51 Regulates Autophagy. Curr Biol.
27(3):371-385.

Gong JP,Onaivi ES, Ishiguro H,Liu QR, Tagliaferro
PA, Brusco A, Uhl GR. (2006) Cannabinoid CB2 receptors:
immunohistochemical localization in rat brain. Brain Res.
1071(1):10-23.

Green DR, Kroemer G. (2004) The pathophysiology of
mitochondrial cell death. Science. 305(5684):626-9.

Grether-Beck S, Timmer A, Felsner |, Brenden H, Brammertz
D, Krutmann J. (2005) Ultraviolet A-induced signaling
involves a ceramide-mediated autocrine loop leading to
ceramide de novo synthesis. J Invest Dermatol. 125(3):545-
53.

Grimm S. (2012) The ER-mitochondria interface: the social
network of cell death. Biochim Biophys Acta. 1823(2):327-34.

Guo JY, Teng X, Laddha SV, Ma S, Van Nostrand SC, Yang
Y, Khor S, Chan CS, Rabinowitz JD, White E. (2016)
Autophagy provides metabolic substrates to maintain energy
charge and nucleotide pools in Ras-driven lung cancer cells.
Genes Dev. 30(15):1704-17.

140


https://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B3mez%20del%20Pulgar%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11903061
https://www.ncbi.nlm.nih.gov/pubmed/?term=Velasco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11903061
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11903061
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11903061
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11903061
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11903061
https://www.ncbi.nlm.nih.gov/pubmed/11903061
https://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B3mez-G%C3%A1lvez%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25863279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Palomo-Garo%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25863279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-Ruiz%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25863279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25863279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25863279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomez-Galvez+Y%2C+Neuropsychopharmacol+Biol+Psychiatry+2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomez-Suaga%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28548902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paillusson%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28548902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20CCJ%5BAuthor%5D&cauthor=true&cauthor_uid=28548902
https://www.ncbi.nlm.nih.gov/pubmed/28548902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomez-Suaga%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28132811
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paillusson%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28132811
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoica%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28132811
https://www.ncbi.nlm.nih.gov/pubmed/?term=Noble%20W%5BAuthor%5D&cauthor=true&cauthor_uid=28132811
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanger%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=28132811
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanger%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=28132811
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=28132811
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gong%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=16472786
https://www.ncbi.nlm.nih.gov/pubmed/?term=Onaivi%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=16472786
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ishiguro%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16472786
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20QR%5BAuthor%5D&cauthor=true&cauthor_uid=16472786
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tagliaferro%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=16472786
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tagliaferro%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=16472786
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brusco%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16472786
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uhl%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=16472786
https://www.ncbi.nlm.nih.gov/pubmed/16472786
https://www.ncbi.nlm.nih.gov/pubmed/?term=Green%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=15286356
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kroemer%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15286356
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grether-Beck%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16117797
https://www.ncbi.nlm.nih.gov/pubmed/?term=Timmer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16117797
https://www.ncbi.nlm.nih.gov/pubmed/?term=Felsner%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16117797
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brenden%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16117797
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brammertz%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16117797
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brammertz%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16117797
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krutmann%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16117797
https://www.ncbi.nlm.nih.gov/pubmed/16117797
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grimm%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22182703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grimm+S+2012+ceramide
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=27516533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Teng%20X%5BAuthor%5D&cauthor=true&cauthor_uid=27516533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laddha%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=27516533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27516533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Nostrand%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=27516533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27516533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27516533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khor%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27516533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=27516533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rabinowitz%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=27516533
https://www.ncbi.nlm.nih.gov/pubmed/?term=White%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27516533

Bibliography

Gupta SD, Gable K, Alexaki A, Chandris P, Proia RL, Dunn
TM, Harmon JM. (2015) Expression of the ORMDLS,
modulators of serine palmitoyltransferase, is regulated by
sphingolipids in mammalian cells. J Biol Chem. 290(1):90-8.

Gururaj C, Federman RS, Chang A. (2013) Orm proteins
integrate multiple  signals to maintain  sphingolipid
homeostasis. J Biol Chem. 288(28):20453-63.

Guzméan M. Cannabinoids: potential anticancer agents. Nat
Rev Cancer. 3(10):745-55.

Ha SG, Ge XN, Bahaie NS, Kang BN, Rao A, Rao SP,
Sriramarao  P. (2013) ORMDL3 promotes eosinophil
trafficking and activation via regulation of integrins and CD48.
Nat Commun. 4:2479.

Hamasaki M, Furuta N, Matsuda A, Nezu A, Yamamoto
A, Fujita N, Oomori H, Noda T, Haraguchi T, Hiraoka
Y, Amano A, Yoshimori T. (2013) Autophagosomes form at
ER-mitochondria contact sites. Nature. 495(7441):389-93.

Han G, Gupta SD, Gable K, Niranjanakumari S, Moitra
P, Eichler F, Brown RH Jr, Harmon JM, Dunn TM. (2009)
Identification of small subunits of mammalian serine
palmitoyltransferase that confer distinct acyl-CoA substrate
specificities. Proc Natl Acad Sci U S A. 106(20):8186-91.

Han S, Lone MA, Schneiter R, Chang A. (2010) Orm1 and
Orm2 are conserved endoplasmic reticulum membrane
proteins regulating lipid homeostasis and protein quality
control. Proc Natl Acad Sci U S A. 107(13):5851-6

Hanada K, Hara T, Nishijima M, Kuge O, Dickson RC, Nagiec
MM. (1997) A mammalian homolog of the yeast LCB1
encodes a component of serine palmitoyltransferase, the
enzyme catalyzing the first step in sphingolipid synthesis. J
Biol Chem. 272(51):32108-14.

Hayashi T, Su TP. (2007) Sigma-1 receptor chaperones at
the ER-mitochondrion interface regulate Ca(2+) signaling and
cell survival. Cell. 131(3):596-610.

141


https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=25395622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gable%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25395622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alexaki%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25395622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chandris%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25395622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Proia%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=25395622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dunn%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=25395622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dunn%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=25395622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harmon%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=25395622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gururaj%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23737533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Federman%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=23737533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23737533
https://www.ncbi.nlm.nih.gov/pubmed/23737533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14570037
https://www.ncbi.nlm.nih.gov/pubmed/24056518
https://www.ncbi.nlm.nih.gov/pubmed/24056518
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamasaki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Furuta%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuda%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nezu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamamoto%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamamoto%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fujita%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oomori%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Noda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haraguchi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hiraoka%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hiraoka%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amano%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshimori%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23455425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamasaki+M+et+al.%2C+Nature+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19416851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=19416851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gable%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19416851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Niranjanakumari%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19416851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moitra%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19416851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moitra%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19416851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eichler%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19416851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20RH%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=19416851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harmon%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=19416851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dunn%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=19416851
https://www.ncbi.nlm.nih.gov/pubmed/19416851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20212121
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lone%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=20212121
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schneiter%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20212121
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20212121
https://www.ncbi.nlm.nih.gov/pubmed/?term=serine+palmitoyltransferase%2C+Han+S
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanada%20K%5BAuthor%5D&cauthor=true&cauthor_uid=9405408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hara%20T%5BAuthor%5D&cauthor=true&cauthor_uid=9405408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nishijima%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9405408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kuge%20O%5BAuthor%5D&cauthor=true&cauthor_uid=9405408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dickson%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=9405408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagiec%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=9405408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagiec%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=9405408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanada+K+j+biol+chem+1997
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanada+K+j+biol+chem+1997
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hayashi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17981125
https://www.ncbi.nlm.nih.gov/pubmed/?term=Su%20TP%5BAuthor%5D&cauthor=true&cauthor_uid=17981125

Bibliography

Hayes J, Peruzzi PP, Lawler S. (2014) MicroRNAs in cancer:
biomarkers, functions and therapy. Trends Mol Med.
20(8):460-9.

Herndndez-Tiedra S, Fabrias G, Davila D, Salanueva
[J, Casas J, Montes LR, Anton Z, Garcia-Taboada
E, Salazar-Roa M, Lorente M. (2016) Dihydroceramide
accumulation mediates cytotoxic autophagy of cancer cells
via autolysosome destabilization. Autophagy. 12(11):2213-
2229.

Hjelmqvist L, Tuson M, Marfany G, Herrero E, Balcells
S, Gonzalez-Duarte R. (2002) ORMDL proteins are a
conserved new family of endoplasmic reticulum membrane
proteins. Genome Biol, 3

Hojjati MR, Li Z, Jiang XC. (2005) Serine palmitoyl-CoA
transferase (SPT) deficiency and sphingolipid levels in mice.
Biochim Biophys Acta. 1737(1):44-51.

Hornemann T, Richard S, Rutti MF, Wei Y, von Eckardstein
A. (2006) Cloning and initial characterization of a new subunit
for mammalian serine-palmitoyltransferase. J Biol Chem.
281(49):37275-81.

Hornemann T, Wei Y, von Eckardstein A. (2007) Is the
mammalian serine palmitoyltransferase a high-molecular-
mass complex? Biochem J. 405(1):157-64.

Hortenhuber M, Toledo EM, Smedler E, Arenas E, Malmersj6
S, Louhivuori L, Uhlén P. (2017) Mapping genes for calcium
signaling and their associated human genetic disorders.
Bioinformatics. 33(16):2547-2554.

Hou H, Sun H,Lu P,Ge C, Zhang L, Li H,Zhao F, Tian
H, Zhang L,Chen T,Yao M,Li J. (2013) Tunicamycin
potentiates cisplatin anticancer efficacy through the
DPAGT1/Akt/ABCG2 pathway in mouse Xenograft models of
human hepatocellular carcinoma. Mol Cancer
Ther. 12(12):2874-84.

142


https://www.ncbi.nlm.nih.gov/pubmed/?term=Hayes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25027972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peruzzi%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=25027972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lawler%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25027972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hayes+J%2C+Trends+mol+med+2014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hern%C3%A1ndez-Tiedra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27635674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fabri%C3%A0s%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27635674
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%C3%A1vila%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27635674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salanueva%20%C3%8DJ%5BAuthor%5D&cauthor=true&cauthor_uid=27635674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salanueva%20%C3%8DJ%5BAuthor%5D&cauthor=true&cauthor_uid=27635674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Casas%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27635674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montes%20LR%5BAuthor%5D&cauthor=true&cauthor_uid=27635674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ant%C3%B3n%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27635674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa-Taboada%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27635674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa-Taboada%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27635674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salazar-Roa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27635674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lorente%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27635674
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hjelmqvist%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12093374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tuson%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12093374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marfany%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12093374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Herrero%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12093374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balcells%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12093374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balcells%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12093374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gonz%C3%A0lez-Duarte%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12093374
https://www.ncbi.nlm.nih.gov/pubmed/12093374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hojjati%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=16216550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=16216550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20XC%5BAuthor%5D&cauthor=true&cauthor_uid=16216550
https://www.ncbi.nlm.nih.gov/pubmed/16216550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hornemann%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17023427
https://www.ncbi.nlm.nih.gov/pubmed/?term=Richard%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17023427
https://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%BCtti%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=17023427
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=17023427
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Eckardstein%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17023427
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Eckardstein%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17023427
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hornemann+T%2C+j+biol+chem+2006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hornemann%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17331073
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=17331073
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Eckardstein%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17331073
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hornemann+T%2C+biochem+j+2007
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%B6rtenhuber%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28430858
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toledo%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=28430858
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smedler%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28430858
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arenas%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28430858
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malmersj%C3%B6%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28430858
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malmersj%C3%B6%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28430858
https://www.ncbi.nlm.nih.gov/pubmed/?term=Louhivuori%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28430858
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uhl%C3%A9n%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28430858
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%B6rtenhuber+M+et+al+2017.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hou%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ge%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tian%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tian%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yao%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24130050
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hou+H%2C+Mol+Cancer+Ther+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hou+H%2C+Mol+Cancer+Ther+2013

Bibliography

Howlett AC, Barth F, Bonner TI, Cabral G, Casellas
P, Devane WA, Felder CC, Herkenham M, Mackie K, Martin
BR, Mechoulam R, Pertwee RG (2002) International Union of
Pharmacology. XXVII. Classification of cannabinoid
receptors. Pharmacol Rev. 54(2):161-202.

Hu P, Han Z, Couvillon AD, Kaufman RJ, Exton JH. (2006)
Autocrine tumor necrosis factor alpha links endoplasmic
reticulum stress to the membrane death receptor pathway
through  IRElalpha-mediated NF-kappaB activation  and
down-regulation of TRAF2 expression. Mol Cell Biol.
26(8):3071-84.

Iwasawa R, Mahul-Mellier AL, Datler  C, Pazarentzos
E, Grimm S. (2011) Fis1 and Bap31 bridge the mitochondria-
ER interface to establish a platform for apoptosis induction.
EMBO J. 30(3):556-68..

John LM, Lechleiter JD, Camacho P. Differential modulation
of SERCAZ2 isoforms by calreticulin. J Cell Biol. 142(4):963-
73.

Joseph SK, Boehning D, Bokkala S, Watkins R, Widjaja J.
Biosynthesis of inositol trisphosphate receptors: selective
association with the molecular chaperone calnexin. Biochem
J. 342 (Pt 1):153-61.

Jouaville LS, Ichas F, Holmuhamedov  EL, Camacho
P, Lechleiter JD. (1995) Synchronization of calcium waves by
mitochondrial substrates in Xenopus laevis oocytes. Nature.
377(6548):438-41.

Juan-Pic6 P, Fuentes E, Bermudez-Silva FJ, Javier Diaz-
Molina F, Ripoll C, Rodriguez de Fonseca F, Nadal A. (2006)
Cannabinoid receptors regulate Ca(2+) signals and insulin
secretion in pancreatic beta-cell. Cell Calcium. 39(2):155-62.

Kalwarczyk T, Ziebacz N, Bielejewska A, Zaboklicka
E, Koynov K, Szymanski J, Wilk A, Patkowski A, Gapinski
J, Butt HJ, Hotyst R. (2011) Comparative analysis of viscosity

143


https://www.ncbi.nlm.nih.gov/pubmed/?term=Howlett%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barth%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bonner%20TI%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cabral%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Casellas%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Casellas%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Devane%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Felder%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Herkenham%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mackie%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mechoulam%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pertwee%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=12037135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Howlett+AC%2C+Pharmacol+Rev%2C+2002
https://www.ncbi.nlm.nih.gov/pubmed/16581782
https://www.ncbi.nlm.nih.gov/pubmed/16581782
https://www.ncbi.nlm.nih.gov/pubmed/16581782
https://www.ncbi.nlm.nih.gov/pubmed/16581782
https://www.ncbi.nlm.nih.gov/pubmed/?term=Iwasawa%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21183955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahul-Mellier%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=21183955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Datler%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21183955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pazarentzos%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21183955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pazarentzos%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21183955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grimm%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21183955
https://www.ncbi.nlm.nih.gov/pubmed/?term=John%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=9722609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lechleiter%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=9722609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Camacho%20P%5BAuthor%5D&cauthor=true&cauthor_uid=9722609
https://www.ncbi.nlm.nih.gov/pubmed/?term=John+LM%2C+J+Cell+Biol+1998
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joseph%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=10432312
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boehning%20D%5BAuthor%5D&cauthor=true&cauthor_uid=10432312
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bokkala%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10432312
https://www.ncbi.nlm.nih.gov/pubmed/?term=Watkins%20R%5BAuthor%5D&cauthor=true&cauthor_uid=10432312
https://www.ncbi.nlm.nih.gov/pubmed/?term=Widjaja%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10432312
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joseph+SK%2C+the+biochemical+journal+1999
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joseph+SK%2C+the+biochemical+journal+1999
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jouaville%20LS%5BAuthor%5D&cauthor=true&cauthor_uid=7566122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ichas%20F%5BAuthor%5D&cauthor=true&cauthor_uid=7566122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holmuhamedov%20EL%5BAuthor%5D&cauthor=true&cauthor_uid=7566122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Camacho%20P%5BAuthor%5D&cauthor=true&cauthor_uid=7566122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Camacho%20P%5BAuthor%5D&cauthor=true&cauthor_uid=7566122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lechleiter%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=7566122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Juan-Pic%C3%B3%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16321437
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fuentes%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16321437
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berm%C3%BAdez-Silva%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=16321437
https://www.ncbi.nlm.nih.gov/pubmed/?term=Javier%20D%C3%ADaz-Molina%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16321437
https://www.ncbi.nlm.nih.gov/pubmed/?term=Javier%20D%C3%ADaz-Molina%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16321437
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ripoll%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16321437
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodr%C3%ADguez%20de%20Fonseca%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16321437
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nadal%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16321437
https://www.ncbi.nlm.nih.gov/pubmed/?term=Juan-Pico+P%2C+Cell+Calcium+2006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalwarczyk%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21513331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ziebacz%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21513331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bielejewska%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21513331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zaboklicka%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21513331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zaboklicka%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21513331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koynov%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21513331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szyma%C5%84ski%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21513331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilk%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21513331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patkowski%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21513331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gapi%C5%84ski%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21513331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gapi%C5%84ski%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21513331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Butt%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=21513331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%C5%82yst%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21513331

Bibliography

of complex liquids and cytoplasm of mammalian cells at the
nanoscale. Nano Lett. 11(5):2157-63.

Kanekura K, Nishimoto I, Aiso S, Matsuoka M. (2006)
Characterization of amyotrophic lateral sclerosis-linked P56S
mutation of vesicle-associated membrane protein-associated
protein B (VAPB/ALSS). J Biol Chem. 281(40):30223-33.

Kang TW, Kim HJ,Ju H, Kim JH, Jeon YJ, Lee HC, Kim
KK, Kim JW, Lee S,Kim JY,Kim SY,Kim YS. (2010)
Genome-wide association of serum bilirubin levels in Korean
population. Hum Mol Genet. 19(18):3672-8.

Kartal M, Saydam G, Sahin F, Baran Y. (2011) Resveratrol
triggers apoptosis through regulating ceramide metabolizing
genes in human K562 chronic myeloid leukemia cells. Nutr
Cancer. 63(4):637-44.

Kaushal GP, Shah SV. (2016) Autophagy in acute kidney
injury. Kidney Int. 89(4):779-91.

Keinan N, Pahima H, Ben-Hail D, Shoshan-Barmatz V. (2013)
The role of calcium in VDAC1l oligomerization and
mitochondria-mediated apoptosis. Biochim Biophys Acta.
1833(7):1745-54.

Khan MT, Wagner L 2nd, Yule DI, Bhanumathy C, Joseph
SK. (2006) Akt kinase phosphorylation of inositol 1,4,5-
trisphosphate receptors. J Biol Chem. 281(6):3731-7.

Kiefer K, Carreras-Sureda A, Garcia-Lopez R, Rubio-
Moscard6 F, Casas J, Fabrias G, Vicente R. (2015)
Coordinated regulation of the orosomucoid-like gene family
expression controls de novo ceramide synthesis in
mammalian cells. J Biol Chem. 290(5):2822-30

Kimmig P, Diaz M, Zheng J, Williams CC, Lang A, Aragén
T, Li H, Walter P. (2012) The unfolded protein response in
fission yeast modulates stability of select mMRNAs to maintain
protein homeostasis. Elife, 1:e00048.

144


https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalwarczyk+T%2C+Nano+let+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kanekura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16891305
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nishimoto%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16891305
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aiso%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16891305
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuoka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16891305
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kanekure+K+et+al.%2C+UPR+2006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kang%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ju%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jeon%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20HC%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=20639394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kang+TW%2C+Hum+Mol+Genet+2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kartal%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21500096
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saydam%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21500096
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sahin%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21500096
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baran%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21500096
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaushal%20GP%5BAuthor%5D&cauthor=true&cauthor_uid=26924060
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shah%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=26924060
https://www.ncbi.nlm.nih.gov/pubmed/26924060
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keinan%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23542128
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pahima%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23542128
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ben-Hail%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23542128
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shoshan-Barmatz%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23542128
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keinan+N%2C+BBA+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=16332683
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wagner%20L%202nd%5BAuthor%5D&cauthor=true&cauthor_uid=16332683
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yule%20DI%5BAuthor%5D&cauthor=true&cauthor_uid=16332683
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhanumathy%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16332683
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joseph%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=16332683
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joseph%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=16332683
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khan+MT%2C+JBC+2006
https://www.ncbi.nlm.nih.gov/pubmed/25519910
https://www.ncbi.nlm.nih.gov/pubmed/25519910
https://www.ncbi.nlm.nih.gov/pubmed/25519910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kimmig%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23066505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diaz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23066505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23066505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=23066505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lang%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23066505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arag%C3%B3n%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23066505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arag%C3%B3n%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23066505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23066505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walter%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23066505

Bibliography

Klecker T, Bockler S, Westermann B. (2014) Making
connections: interorganelle contacts orchestrate
mitochondrial behavior. Trends Cell Biol. 24(9):537-45.

Klionsky DJ, Cuervo AM, Dunn WA Jr, Levine B, van der Klei
I, Seglen PO. (2007) How shall | eat thee? Autophagy.
3(5):413-6.

Kornmann B, Currie E, Collins SR, Schuldiner M, Nunnari
J, Weissman JS, Walter P. (2009) An ER-mitochondria
tethering complex revealed by a synthetic biology screen.
Science. 325(5939):477-81.

Krajewski S, Tanaka S, Takayama S, Schibler MJ, Fenton
W, Reed JC. (1993) Investigation of the subcellular
distribution of the bcl-2 oncoprotein: residence in the nuclear
envelope, endoplasmic reticulum, and outer mitochondrial
membranes. Cancer Res. 53(19):4701-14.

Krols M, Bultynck G, Janssens S. (2016) ER-Mitochondria
contact sites: A new regulator of cellular calcium flux comes
into play. J Cell Biol. 214(4):367-70.

Kurreeman  FA, Stahl EA, Okada Y, Liao K, Diogo
D, Raychaudhuri S, Freudenberg J, Kochi Y, Patsopoulos
NA, Gupta N et al., (2012) Use of a multiethnic approach to
identify rheumatoid- arthritis-susceptibility loci, 1p36 and
17912. Am J Hum Genet. 90(3):524-32.

Lahiri S, Lee H, Mesicek J, Fuks Z, Haimovitz-Friedman
A, Kolesnick RN, Futerman AH. (2007) Kinetic
characterization of mammalian ceramide synthases:
determination of K(m) values towards sphinganine. FEBS
Lett. 581(27):5289-94.

Laukens D, Georges M, Libioulle C, Sandor C, Mni M, Vander
Cruyssen B, Peeters H, Elewaut D, De Vos M. (2010)
Evidence for significant overlap between common risk
variants for Crohn's disease and ankylosing spondylitis. PLoS
One. 5(11):e13795.

145


https://www.ncbi.nlm.nih.gov/pubmed/?term=Klecker%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24786308
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%B6ckler%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24786308
https://www.ncbi.nlm.nih.gov/pubmed/?term=Westermann%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24786308
https://www.ncbi.nlm.nih.gov/pubmed/24786308
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klionsky%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=17568180
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cuervo%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=17568180
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dunn%20WA%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=17568180
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levine%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17568180
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Klei%20I%5BAuthor%5D&cauthor=true&cauthor_uid=17568180
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Klei%20I%5BAuthor%5D&cauthor=true&cauthor_uid=17568180
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seglen%20PO%5BAuthor%5D&cauthor=true&cauthor_uid=17568180
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kornmann%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19556461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Currie%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19556461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Collins%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=19556461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schuldiner%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19556461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nunnari%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19556461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nunnari%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19556461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weissman%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=19556461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walter%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19556461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krajewski%20S%5BAuthor%5D&cauthor=true&cauthor_uid=8402648
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20S%5BAuthor%5D&cauthor=true&cauthor_uid=8402648
https://www.ncbi.nlm.nih.gov/pubmed/?term=Takayama%20S%5BAuthor%5D&cauthor=true&cauthor_uid=8402648
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schibler%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=8402648
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fenton%20W%5BAuthor%5D&cauthor=true&cauthor_uid=8402648
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fenton%20W%5BAuthor%5D&cauthor=true&cauthor_uid=8402648
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reed%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=8402648
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krols%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27528654
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bultynck%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27528654
https://www.ncbi.nlm.nih.gov/pubmed/?term=Janssens%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27528654
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krols+M+et+al.%2C+JCB+2016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurreeman%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=22365150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stahl%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=22365150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Okada%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22365150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liao%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22365150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diogo%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22365150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diogo%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22365150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raychaudhuri%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22365150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Freudenberg%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22365150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kochi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22365150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patsopoulos%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=22365150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patsopoulos%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=22365150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22365150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurreeman+FA%2C+Am+J+Hum+Genet+2012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lahiri%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17977534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17977534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mesicek%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17977534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fuks%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=17977534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haimovitz-Friedman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17977534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haimovitz-Friedman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17977534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kolesnick%20RN%5BAuthor%5D&cauthor=true&cauthor_uid=17977534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Futerman%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=17977534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laukens%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21072187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Georges%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21072187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Libioulle%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21072187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sandor%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21072187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mni%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21072187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vander%20Cruyssen%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21072187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vander%20Cruyssen%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21072187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peeters%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21072187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elewaut%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21072187
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Vos%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21072187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laukens+D%2C+PLoS+one+2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laukens+D%2C+PLoS+one+2010

Bibliography

Lebiedzinska M, Szabadkai G, Jones AW, Duszynski
J, Wieckowski MR. (2009) Interactions between the
endoplasmic reticulum, mitochondria, plasma membrane and
other subcellular organelles. Int J Biochem Cell Biol.
41(10):1805-16.

Lee AH, Scapa EF, Cohen DE, Glimcher LH. (2008)

Regulation of hepatic lipogenesis by the transcription factor
XBP1. Science, 320(5882):1492-6.

Lingwood D, Simons K. (2010) Lipid rafts as a membrane-
organizing principle. Science. 327(5961):46-50.

Liu M, Huang C, Polu SR, Schneiter R, Chang A. (2012)
Regulation of sphingolipid synthesis through Orm1 and Orm2
in yeast. J Cell Sci. 125(Pt 10):2428-35.

Lowther J, Yard BA, Johnson KA, Carter LG, Bhat
VT, Raman MC, Clarke DJ, Ramakers B, McMahon
SA, Naismith JH, Campopiano DJ. (2010) Inhibition of the
PLP-dependent enzyme serine palmitoyltransferase by
cycloserine: evidence for a novel decarboxylative mechanism
of inactivation. Mol Biosyst. 6(9):1682-93.

Luyten T, Welkenhuyzen K, Roest G, Kania E, Wang
L, Bittremieux M, Yule DI?, Parys JBS, Bultynck G*. (2017)
Resveratrol-induced autophagy is dependent on IP3Rs and
on cytosolic Ca2. Biochim Biophys Acta. 1864(6):947-956.

Madreiter-Sokolowski  CT, Gottschalk B, Parichatikanond
W, Eroglu E, Klec C, Waldeck-Weiermair M, Malli R, Graier
WF. (2016) Resveratrol Specifically Kills Cancer Cells by a
Devastating Increase in the Ca2+ Coupling Between the
Greatly Tethered Endoplasmic Reticulum and Mitochondria.
Cell Physiol Biochem. 39(4):1404-20.

Maiuolo J, Bulotta S, Verderio C, Benfante R, Borgese N.
(2011) Selective activation of the transcription factor ATF6
mediates endoplasmic reticulum proliferation triggered by a
membrane protein. Proc Natl Acad Sci U S A. 108(19):7832-
7.

146


https://www.ncbi.nlm.nih.gov/pubmed/?term=Lebiedzinska%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19703651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szabadkai%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19703651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=19703651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duszynski%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19703651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duszynski%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19703651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wieckowski%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=19703651
https://www.ncbi.nlm.nih.gov/pubmed/19703651
https://www.ncbi.nlm.nih.gov/pubmed/18556558
https://www.ncbi.nlm.nih.gov/pubmed/18556558
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lingwood%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20044567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simons%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20044567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22328531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22328531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Polu%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=22328531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schneiter%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22328531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22328531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu+M%2C+J+cell+sci+2012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lowther%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yard%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carter%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhat%20VT%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhat%20VT%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raman%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clarke%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramakers%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=McMahon%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=McMahon%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naismith%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Campopiano%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=20445930
https://www.ncbi.nlm.nih.gov/pubmed/20445930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luyten%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28254579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Welkenhuyzen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28254579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roest%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28254579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kania%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28254579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28254579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28254579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bittremieux%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28254579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yule%20DI%5BAuthor%5D&cauthor=true&cauthor_uid=28254579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parys%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=28254579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bultynck%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28254579
https://www.ncbi.nlm.nih.gov/pubmed/28254579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Madreiter-Sokolowski%20CT%5BAuthor%5D&cauthor=true&cauthor_uid=27606689
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gottschalk%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27606689
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parichatikanond%20W%5BAuthor%5D&cauthor=true&cauthor_uid=27606689
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parichatikanond%20W%5BAuthor%5D&cauthor=true&cauthor_uid=27606689
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eroglu%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27606689
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klec%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27606689
https://www.ncbi.nlm.nih.gov/pubmed/?term=Waldeck-Weiermair%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27606689
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malli%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27606689
https://www.ncbi.nlm.nih.gov/pubmed/?term=Graier%20WF%5BAuthor%5D&cauthor=true&cauthor_uid=27606689
https://www.ncbi.nlm.nih.gov/pubmed/?term=Graier%20WF%5BAuthor%5D&cauthor=true&cauthor_uid=27606689
https://www.ncbi.nlm.nih.gov/pubmed/?term=Madreiter-Sokolowski+CT%2C+Cell+Physiol+Biochem+2016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maiuolo%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21521793
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bulotta%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21521793
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verderio%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21521793
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benfante%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21521793
https://www.ncbi.nlm.nih.gov/pubmed/?term=Borgese%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21521793
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maiuolo+J%2C+PNAS

Bibliography

Malhotra JD, Kaufman RJ. (2011) ER stress and its functional
link to mitochondria: role in cell survival and death. Cold
Spring Harb Perspect Biol. 3(9):a004424.

Manolio TA. (2010) Genomewide association studies and
assessment of the risk of disease. N Engl J Med. 363(2):166-
76.

Marchi S, Marinello M, Bononi A, Bonora M, Giorgi
C, Rimessi A, Pinton P. (2012) Selective modulation of
subtype Il IP;R by Akt regulates ER Ca?" release and
apoptosis. Cell Death Dis. 3:e304.

Marchi S, Pinton P. (2014) The mitochondrial calcium
uniporter complex: molecular components, structure and
physiopathological implications. J Physiol. 592(5):829-39.

Marchi S, Rimessi A, Giorgi C, Baldini C, Ferroni L, Rizzuto
R, Pinton P. (2008) Akt kinase reducing endoplasmic
reticulum Ca2+ release protects cells from Ca2+-dependent
apoptotic  stimuli. Biochem Biophys Res Commun.
375(4):501-5.

Margariti A, Li H, Chen T, Martin D, Vizcay-Barrena G, Alam
S, Karamariti  E, Xiao Q, Zampetaki A, Zhang Z, Wang
W, Jiang Z, Gao C, Ma B, Chen YG, Cockerill G, Hu Y, Xu
Q,Zeng L. (2013) XBP1 mRNA splicing triggers an
autophagic response in endothelial cells through BECLIN-1
transcriptional activation. J Biol Chem. 288(2):859-72

Martinon F, Chen X, Lee AH, Glimcher LH. (2010) TLR
activation of the transcription factor XBP1 regulates innate
immune responses in macrophages. Nat Immunol. 11(5):411-
8

Matsuda LA, Lolait SJ, Brownstein MJ, Young AC, Bonner TI.
(1990) Structure of a cannabinoid receptor and functional
expression of the cloned cDNA. Nature. 346(6284):561-4.

McCampbell A, Truong D, Broom DC, Alichorne A, Gable
K, Cutler RG, Mattson MP, Woolf CJ, Frosch MP, Harmon
JM, Dunn TM, Brown RH Jr. (2005) Mutant SPTLC1

147


https://www.ncbi.nlm.nih.gov/pubmed/?term=Malhotra%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=21813400
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaufman%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=21813400
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malhotra+JD+et+al.%2C+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malhotra+JD+et+al.%2C+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manolio%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=20647212
https://www.ncbi.nlm.nih.gov/pubmed/20647212
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marchi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22552281
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marinello%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22552281
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bononi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22552281
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bonora%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22552281
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giorgi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22552281
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giorgi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22552281
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rimessi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22552281
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinton%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22552281
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marchi+S%2C+cell+death+dis+2012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marchi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24366263
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinton%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24366263
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marchi+S%2C+J+physiol+2014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marchi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18723000
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rimessi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18723000
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giorgi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18723000
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baldini%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18723000
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferroni%20L%5BAuthor%5D&cauthor=true&cauthor_uid=18723000
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzuto%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18723000
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzuto%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18723000
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinton%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18723000
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marchi+S%2C+Biochem+Biophys+Res+Commun+2008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Margariti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vizcay-Barrena%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alam%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alam%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karamariti%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zampetaki%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gao%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20YG%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cockerill%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeng%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23184933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Margariti++A%2CJBC+2013
https://www.ncbi.nlm.nih.gov/pubmed/20351694
https://www.ncbi.nlm.nih.gov/pubmed/20351694
https://www.ncbi.nlm.nih.gov/pubmed/20351694
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuda%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=2165569
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lolait%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=2165569
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brownstein%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=2165569
https://www.ncbi.nlm.nih.gov/pubmed/?term=Young%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=2165569
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bonner%20TI%5BAuthor%5D&cauthor=true&cauthor_uid=2165569
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCampbell%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Truong%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Broom%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Allchorne%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gable%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gable%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cutler%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mattson%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Woolf%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frosch%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harmon%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harmon%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dunn%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=16210380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20RH%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=16210380

Bibliography

dominantly inhibits serine palmitoyltransferase activity in vivo
and confers an age-dependent neuropathy. Hum Mol Genet.
14(22):3507-21.

McCullough KD, Martindale JL, Klotz LO, Aw TY, Holbrook
NJ.(2001) Gadd153 sensitizes cells to endoplasmic reticulum
stress by down-regulating Bcl2 and perturbing the cellular
redox state. Mol Cell Biol. 21(4):1249-59.

McGovern DP, Gardet A, Torkvist L, Goyette P, Essers
J, Taylor KD, Neale BM, Ong RT, Lagacé C, et al. (2010)
Genome-wide association identifies multiple ulcerative colitis
susceptibility loci. Nat Genet. 42(4):332-7

McKallip RJ, Lombard C, Fisher M, Martin BR, Ryu S, Grant
S, Nagarkatti PS, Nagarkatti M. (2002) Targeting CB2
cannabinoid receptors as a novel therapy to treat malignant
lymphoblastic disease. Blood. 100(2):627-34.

Mells GF, Floyd JA, Morley KI, Cordell HJ, Franklin CS, Shin
SY, Heneghan MA, Neuberger JM, Donaldson PT, et al.,
(2011) Genome-wide association study identifies 12 new
susceptibility loci for primary biliary cirrhosis. Nat Genet.
43(4):329-32.

Memon RA, Holleran WM, Moser AH, Seki T, Uchida Y, Fuller
J, Shigenaga JK, Grunfeld C, Feingold KR. (1998) Endotoxin
and cytokines increase hepatic sphingolipid biosynthesis and
produce lipoproteins enriched in ceramides and
sphingomyelin. Arterioscler Thromb Vasc Biol. 18(8):1257-65.

Merkwirth C, Langer T. (2008) Mitofusin 2 builds a bridge
between ER and mitochondria. Cell. 135(7):1165-7.

Michalak M, Robert Parker JM, Opas M. (2002) Ca2+
signaling and calcium binding chaperones of the endoplasmic
reticulum. Cell Calcium. 32(5-6):269-78.

Mikoshiba K. (2007) IP3 receptor/Ca2+ channel: from
discovery to new signaling concepts.

148


https://www.ncbi.nlm.nih.gov/pubmed/?term=McCampbell%2C+A+hum+mol+genetic+2005
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCullough%20KD%5BAuthor%5D&cauthor=true&cauthor_uid=11158311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martindale%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=11158311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klotz%20LO%5BAuthor%5D&cauthor=true&cauthor_uid=11158311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aw%20TY%5BAuthor%5D&cauthor=true&cauthor_uid=11158311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holbrook%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=11158311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holbrook%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=11158311
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGovern%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=20228799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gardet%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20228799
https://www.ncbi.nlm.nih.gov/pubmed/?term=T%C3%B6rkvist%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20228799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goyette%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20228799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Essers%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20228799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Essers%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20228799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taylor%20KD%5BAuthor%5D&cauthor=true&cauthor_uid=20228799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neale%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=20228799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ong%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=20228799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lagac%C3%A9%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20228799
https://www.ncbi.nlm.nih.gov/pubmed/20228799
https://www.ncbi.nlm.nih.gov/pubmed/?term=McKallip%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=12091357
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lombard%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12091357
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fisher%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12091357
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=12091357
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ryu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12091357
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grant%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12091357
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grant%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12091357
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagarkatti%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=12091357
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagarkatti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12091357
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mells%20GF%5BAuthor%5D&cauthor=true&cauthor_uid=21399635
https://www.ncbi.nlm.nih.gov/pubmed/?term=Floyd%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=21399635
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morley%20KI%5BAuthor%5D&cauthor=true&cauthor_uid=21399635
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cordell%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=21399635
https://www.ncbi.nlm.nih.gov/pubmed/?term=Franklin%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=21399635
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shin%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=21399635
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shin%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=21399635
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heneghan%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=21399635
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neuberger%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=21399635
https://www.ncbi.nlm.nih.gov/pubmed/?term=Donaldson%20PT%5BAuthor%5D&cauthor=true&cauthor_uid=21399635
https://www.ncbi.nlm.nih.gov/pubmed/?term=Memon%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=9714132
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holleran%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=9714132
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moser%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=9714132
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=9714132
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uchida%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=9714132
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fuller%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9714132
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fuller%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9714132
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shigenaga%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=9714132
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grunfeld%20C%5BAuthor%5D&cauthor=true&cauthor_uid=9714132
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feingold%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=9714132
https://www.ncbi.nlm.nih.gov/pubmed/9714132
https://www.ncbi.nlm.nih.gov/pubmed/?term=Merkwirth%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19109886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Langer%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19109886
https://www.ncbi.nlm.nih.gov/pubmed/19109886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Michalak%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12543089
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robert%20Parker%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=12543089
https://www.ncbi.nlm.nih.gov/pubmed/?term=Opas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12543089
https://www.ncbi.nlm.nih.gov/pubmed/12543089
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mikoshiba%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17697045

Bibliography

Miller M, Rosenthal P, Beppu A, Mueller JL, Hoffman HM,
Tam AB, Doherty TA, McGeough MD, Pena CA, Suzukawa
M, Niwa M, Broide DH. (2014) ORMDL3 transgenic mice
have increased airway remodeling and airway
responsiveness characteristic of asthma. J Immunol.
192(8):3475-87

Miller M, Rosenthal P, Beppu A, Gordillo R, Broide DH.
(2017) Oroscomucoid like protein 3 (ORMDL3) transgenic
mice have reduced levels of sphingolipids including
sphingosine-1-phosphate and ceramide. J Allergy Clin
Immunol.. 139(4):1373-1376.

Miller M, Tam AB, Cho JY, Doherty TA, Pham A, Khorram
N, Rosenthal P, Mueller JL, Hoffman HM, Suzukawa M, Niwa
M, Broide DH. (2012) ORMDL3 is an inducible lung epithelial
gene regulating metalloproteases, chemokines, OAS, and
ATF6. Proc Natl Acad Sci U S A. 109(41):16648-53

Missiroli S, Bonora M, Patergnani S, Poletti F, Perrone
M, Gafa R, Magri E, Raimondi A, Lanza G, Tacchetti
C, Kroemer G, Pandolfi PP, Pinton P, Giorgi C. (2016) PML at
Mitochondria-Associated Membranes Is Critical for the
Repression of Autophagy and Cancer Development. Cell
Rep. 16(9):2415-27.

Miyake Y, Kozutsumi Y, Nakamura S, Fujita T, Kawasaki T.
(1995) Serine palmitoyltransferase is the primary target of a
sphingosine-like immunosuppressant, ISP-1/myriocin.
Biochem Biophys Res Commun. 211(2):396-403.

Moffatt MF, Kabesch M, Liang L, Dixon AL, Strachan
D, Heath S, Depner M, von Berg A, Bufe A, Rietschel
E, Heinzmann A, et al., (2007) Genetic variants regulating
ORMDL3 expression contribute to the risk of childhood
asthma. Nature. 448(7152):470-3.

Montisano DF, Cascarano J, Pickett CB, James TW. (1982)
Association between mitochondria and rough endoplasmic
reticulum in rat liver. Anat Rec. 203(4):441-50.

149


https://www.ncbi.nlm.nih.gov/pubmed/24623133
https://www.ncbi.nlm.nih.gov/pubmed/24623133
https://www.ncbi.nlm.nih.gov/pubmed/24623133
https://www.ncbi.nlm.nih.gov/pubmed/24623133
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27826095
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosenthal%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27826095
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beppu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27826095
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gordillo%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27826095
https://www.ncbi.nlm.nih.gov/pubmed/?term=Broide%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=27826095
https://www.ncbi.nlm.nih.gov/pubmed/27826095
https://www.ncbi.nlm.nih.gov/pubmed/27826095
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tam%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cho%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doherty%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pham%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khorram%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khorram%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosenthal%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mueller%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoffman%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suzukawa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Niwa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Niwa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Broide%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=23011799
https://www.ncbi.nlm.nih.gov/pubmed/23011799
https://www.ncbi.nlm.nih.gov/pubmed/?term=Missiroli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bonora%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patergnani%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poletti%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perrone%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perrone%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gaf%C3%A0%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magri%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raimondi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lanza%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tacchetti%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tacchetti%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kroemer%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pandolfi%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinton%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giorgi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27545895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miyake%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=7794249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kozutsumi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=7794249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakamura%20S%5BAuthor%5D&cauthor=true&cauthor_uid=7794249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fujita%20T%5BAuthor%5D&cauthor=true&cauthor_uid=7794249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kawasaki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=7794249
https://www.ncbi.nlm.nih.gov/pubmed/7794249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moffatt%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kabesch%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dixon%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strachan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strachan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heath%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Depner%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Berg%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bufe%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rietschel%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rietschel%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heinzmann%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17611496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montisano%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=7137598
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cascarano%20J%5BAuthor%5D&cauthor=true&cauthor_uid=7137598
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pickett%20CB%5BAuthor%5D&cauthor=true&cauthor_uid=7137598
https://www.ncbi.nlm.nih.gov/pubmed/?term=James%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=7137598
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montisano+DF%2C+Anat+Rec+1982

Bibliography

Munson AE, Harris LS, Friedman MA, Dewey WL, Carchman
RA. (1975) Antineoplastic activity of cannabinoids. J Natl
Cancer Inst. 55(3):597-602.

Nagiec MM, Lester RL, Dickson RC. (1996) Sphingolipid
synthesis: identification and characterization of mammalian
cDNAs encoding the Lcb2 subunit of serine
palmitoyltransferase. Gene. 177(1-2):237-41.

Naon D, Scorrano L. (2014) At the right distance: ER-
mitochondria juxtaposition in cell life and death. Biochim
Biophys Acta. 1843(10):2184-94.

Novoa I, Zhang Y, Zeng H, Jungreis R, Harding HP, Ron D.
(2003) Stress-induced gene expression requires programmed
recovery from translational repression. EMBO J. 22(5):1180-
7.

Ofek O, Karsak M, Leclerc N, Fogel M, Frenkel B, Wright
K, Tam J, Attar-Namdar M, Kram V, Shohami E, Mechoulam
R, Zimmer A, Bab I. (2006) Peripheral cannabinoid receptor,
CB2, regulates bone mass. Proc Natl Acad Sci U S A.
103(3):696-701.

Oyeniran  C, Sturgill  JL,Hait NC,Huang WC, Avni
D, Maceyka M, Newton J, Allegood JC, Montpetit A, Conrad
DH, Milstien S, Spiegel S. (2015) Aberrant ORM (yeast)-like
protein isoform 3 (ORMDL3) expression dysregulates
ceramide homeostasis in cells and ceramide exacerbates
allergic asthma in mice. J Allergy Clin Immunol. 136(4):1035-
46.€6.

Paillusson S, Stoica R, Gomez-Suaga P, Lau DH, Mueller
S, Miller T, Miller CC. (2016) There's Something Wrong with
my MAM; the ER-Mitochondria Axis and Neurodegenerative
Diseases. Trends Neurosci. 39(3):146-57.

Palazuelos J, Aguado T, Pazos MR, Julien B, Carrasco
C, Resel E, Sagredo O, Benito C, Romero J, Azcoitia
I, Ferndndez-Ruiz J, Guzman M, Galve-Roperh . (2009)
Microglial CB2 cannabinoid receptors are neuroprotective in

150


https://www.ncbi.nlm.nih.gov/pubmed/?term=Munson%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=1159836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harris%20LS%5BAuthor%5D&cauthor=true&cauthor_uid=1159836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Friedman%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=1159836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dewey%20WL%5BAuthor%5D&cauthor=true&cauthor_uid=1159836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carchman%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=1159836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carchman%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=1159836
https://www.ncbi.nlm.nih.gov/pubmed/1159836
https://www.ncbi.nlm.nih.gov/pubmed/1159836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagiec%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=8921873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lester%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=8921873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dickson%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=8921873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naon%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24875902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scorrano%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24875902
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naon+D%2C+BBA+2014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naon+D%2C+BBA+2014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Novoa%20I%5BAuthor%5D&cauthor=true&cauthor_uid=12606582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=12606582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeng%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12606582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jungreis%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12606582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harding%20HP%5BAuthor%5D&cauthor=true&cauthor_uid=12606582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ron%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12606582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ofek%20O%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karsak%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leclerc%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fogel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frenkel%20B%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wright%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wright%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tam%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Attar-Namdar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kram%20V%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shohami%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mechoulam%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mechoulam%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bab%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16407142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ofek+O%2C+PNAS+2006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oyeniran%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sturgill%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hait%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Avni%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Avni%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maceyka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Newton%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Allegood%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montpetit%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conrad%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conrad%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Milstien%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spiegel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25842287
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oyeniran+C%2C+JACI+2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paillusson%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26899735
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoica%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26899735
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomez-Suaga%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26899735
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lau%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=26899735
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mueller%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26899735
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mueller%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26899735
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26899735
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=26899735
https://www.ncbi.nlm.nih.gov/pubmed/26899735
https://www.ncbi.nlm.nih.gov/pubmed/?term=Palazuelos%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aguado%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pazos%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Julien%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carrasco%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carrasco%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Resel%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sagredo%20O%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benito%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Romero%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Azcoitia%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Azcoitia%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-Ruiz%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19805493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Galve-Roperh%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19805493

Bibliography

Huntington's disease excitotoxicity. Brain. 132(Pt 11):3152-
64.

Patergnani S, Suski JM, Agnoletto C, Bononi A, Bonora
M, De Marchi E, Giorgi C, Marchi S, Missiroli S, Poletti
F, Rimessi A, Duszynski J, Wieckowski MR, Pinton P. (2011)
Calcium  signaling around Mitochondria  Associated
Membranes (MAMs). Cell Commun Signal. 9:19.

Paulenda T, Draber P. (2016) The role of ORMDL proteins,
guardians of cellular sphingolipids, in asthma. Allergy.
71(7):918-30.

Pazos MR, Mohammed N, Lafuente H, Santos M, Martinez-
Pinilla E, Moreno E, Valdizan E, Romero J, Pazos A, Franco
R, Hillard CJ, Alvarez  FJ, Martinez-Orgado J. (2013)
Mechanisms of cannabidiol neuroprotection in hypoxic-
ischemic newborn pigs: role of 5SHT(1A) and CB2 receptors.
Neuropharmacology. 71:282-91.

Pertwee RG, Howlett AC, Abood ME, Alexander SP, Di
Marzo V, Elphick MR, Greasley PJ, Hansen HS, Kunos
G, Mackie K, Mechoulam R, Ross RA. (2010) International
Union of Basic and Clinical Pharmacology. LXXIX.
Cannabinoid receptors and their ligands: beyond CB; and
CB,. Pharmacol Rev. 62(4):588-631.

Pertwee RG. (2008) The diverse CB1 and CB2 receptor
pharmacology of three plant cannabinoids: delta9-
tetrahydrocannabinol, cannabidiol and delta9-
tetrahydrocannabivarin. Br J Pharmacol. 153(2):199-215.

Pewzner-Jung Y, Ben-Dor S, Futerman AH. (2006) When do
Lasses (longevity assurance genes) become CerS (ceramide
synthases)?: Insights into the regulation of ceramide
synthesis. J Biol Chem. 281(35):25001-5.

Pickett CB, Montisano D, Eisner D, Cascarano J.(1980) The
physical association between rat liver mitochondria and rough
endoplasmic reticulum. 1. Isolation, electron microscopic
examination and sedimentation equilibrium centrifugation

151


https://www.ncbi.nlm.nih.gov/pubmed/?term=Patergnani%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suski%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Agnoletto%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bononi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bonora%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bonora%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Marchi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giorgi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marchi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Missiroli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poletti%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poletti%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rimessi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duszynski%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wieckowski%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinton%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21939514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patergnani+S%2Ccell+commun+signal+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paulenda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26969910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Draber%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26969910
https://www.ncbi.nlm.nih.gov/pubmed/26969910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pazos%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohammed%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lafuente%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santos%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Pinilla%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Pinilla%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moreno%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valdizan%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Romero%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pazos%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Franco%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Franco%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hillard%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alvarez%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Orgado%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23587650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pazos+MR%2C+Neuropharmacology+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pertwee%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Howlett%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abood%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alexander%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Marzo%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Marzo%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elphick%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Greasley%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hansen%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kunos%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kunos%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mackie%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mechoulam%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ross%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=21079038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pertwee+RG%2C+Pharmacol+Rev+2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pertwee%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=17828291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pertwee+RG%2C+Br.+J.+Pharmacol+2008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pewzner-Jung%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=16793762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ben-Dor%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16793762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Futerman%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=16793762
https://www.ncbi.nlm.nih.gov/pubmed/?term=pewzner-jung+Y%2C+2006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pickett%20CB%5BAuthor%5D&cauthor=true&cauthor_uid=7408995
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montisano%20D%5BAuthor%5D&cauthor=true&cauthor_uid=7408995
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eisner%20D%5BAuthor%5D&cauthor=true&cauthor_uid=7408995
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cascarano%20J%5BAuthor%5D&cauthor=true&cauthor_uid=7408995

Bibliography

analyses of rough endoplasmic reticulum-mitochondrial
complexes. Exp Cell Res. 128(2):343-52.

Plagnol V, Howson JM, Smyth DJ, Walker N, Hafler
JP, Wallace C, Stevens H, Jackson L, Simmonds MJ; Type 1
Diabetes Genetics Consortium, Bingley PJ, Gough SC, Todd
JA. (2011) Genome-wide association analysis of
autoantibody positivity in type 1 diabetes cases. PLoS Genet.
7(8):1002216.

Poston CN, Krishnan SC, Bazemore-Walker CR. (2013) In-
depth proteomic analysis of mammalian mitochondria-
associated membranes (MAM). J Proteomics. 79:219-30.

Pozzan T, Rizzuto R, Volpe P, Meldolesi J. (1994) Molecular
and cellular physiology of intracellular calcium stores. Physiol
Rev. 74(3):595-636.

Rath PC, Aggarwal BB. (1999) TNF-induced signaling in
apoptosis. J Clin Immunol. 19(6):350-64.

Raturi A, Simmen T. (2013) Where the endoplasmic reticulum
and the mitochondrion tie the knot: the mitochondria-
associated membrane (MAM). Biochim Biophys Acta.
1833(1):213-24.

Rizzuto R, Pinton P, Carrington W, Fay FS, Fogarty
KE, Lifshitz LM, Tuft RA, Pozzan T. (1998) Close contacts
with the endoplasmic reticulum as determinants of
mitochondrial Ca2+ responses. Science. 280(5370):1763-6.

Roelants FM, Breslow DK, Muir A, Weissman JS, Thorner J.
(2011) Protein kinase Ypkl phosphorylates regulatory
proteins Orm1 and Orm2 to control sphingolipid homeostasis
in Saccharomyces cerevisiae. Proc Natl Acad Sci U S A.
108(48):19222-7

Rong YP, Aromolaran AS, Bultynck G, Zhong F, Li X, McCaoll
K, Matsuyama S, Herlitze S, Roderick  HL, Bootman
MD, Mignery GA, Parys JB, De Smedt H, Distelhorst CW.
(2008) Targeting Bcl-2-1P3 receptor interaction to reverse Bcl-

152


https://www.ncbi.nlm.nih.gov/pubmed/?term=Pickett+CB%2C+Exp+Cell+Res+1980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Plagnol%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Howson%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smyth%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walker%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hafler%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hafler%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wallace%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stevens%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jackson%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simmonds%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Type%201%20Diabetes%20Genetics%20Consortium%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Type%201%20Diabetes%20Genetics%20Consortium%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bingley%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gough%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Todd%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Todd%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=21829393
https://www.ncbi.nlm.nih.gov/pubmed/21829393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poston%20CN%5BAuthor%5D&cauthor=true&cauthor_uid=23313214
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krishnan%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=23313214
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bazemore-Walker%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=23313214
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poston+CN%2C+J+proteomics+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pozzan%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8036248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzuto%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8036248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Volpe%20P%5BAuthor%5D&cauthor=true&cauthor_uid=8036248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meldolesi%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8036248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pozzan+T%2C+physiol+rev+1994
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pozzan+T%2C+physiol+rev+1994
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rath%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=10634209
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aggarwal%20BB%5BAuthor%5D&cauthor=true&cauthor_uid=10634209
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raturi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22575682
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simmen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22575682
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raturi+A%2C+BBA+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzuto%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9624056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pinton%20P%5BAuthor%5D&cauthor=true&cauthor_uid=9624056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carrington%20W%5BAuthor%5D&cauthor=true&cauthor_uid=9624056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fay%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=9624056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fogarty%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=9624056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fogarty%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=9624056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lifshitz%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=9624056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tuft%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=9624056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pozzan%20T%5BAuthor%5D&cauthor=true&cauthor_uid=9624056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roelants%20FM%5BAuthor%5D&cauthor=true&cauthor_uid=22080611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Breslow%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=22080611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muir%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22080611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weissman%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=22080611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thorner%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22080611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roelants+FM+et+al.%2C+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rong%20YP%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aromolaran%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bultynck%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhong%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20X%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=McColl%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=McColl%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuyama%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Herlitze%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roderick%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bootman%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bootman%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mignery%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parys%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Smedt%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distelhorst%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=18657507

Bibliography

2's inhibition of apoptotic calcium signals. Mol Cell. 31(2):255-
65.

Rong YP, Aromolaran AS, Bultynck G, Zhong F, Li X, McCaoll
K, Matsuyama S, Herlitze S, Roderick  HL, Bootman
MD, Mignery GA, Parys JB, De Smedt H, Distelhorst CW.
(2008) Targeting Bcl-2-1P3 receptor interaction to reverse Bcl-
2's inhibition of apoptotic calcium signals. Mol Cell. 31(2):255-
65.

Sabatini DM, Pierchala BA, Barrow RK, Schell MJ, Snyder
SH. (1995) The rapamycin and FKBP12 target (RAFT)
displays phosphatidylinositol 4-kinase activity. J Biol Chem.
270(36):20875-8.

Salazar M, Carracedo A, Salanueva |J, Hernandez-Tiedra
S, Lorente M, Egia A, Vazquez P, Blazquez C, Torres
S, Garcia S, et al. (2009) Cannabinoid action induces
autophagy-mediated cell death through stimulation of ER
stress in human glioma cells. J Clin Invest. 119(5):1359-72.

Salazar M, Lorente M, Garcia-Taboada E, Hernandez-Tiedra
S, Davila D, Francis SE, Guzman M, Kiss-Toth E, Velasco G.
(2013) The pseudokinase tribbles homologue-3 plays a
crucial role in cannabinoid anticancer action. Biochim Biophys
Acta. 1831(10):1573-8.

Saleh NM, Raj SM, Smyth DJ, Wallace C, Howson JM, Bell
L, Walker NM, Stevens HE, Todd JA. (2011) Genetic
association analyses of atopic illness and proinflammatory
cytokine genes with type 1 diabetes. Diabetes Metab Res
Rev. 27(8):838-43.

Sanchez C, de Ceballos ML, Gomez del Pulgar T, Rueda
D, Corbacho C, Velasco G, Galve-Roperh |, Huffman
JW, Ramoén y Cajal S, Guzméan M. (2001) Inhibition of glioma
growth in vivo by selective activation of the CB(2)
cannabinoid receptor. Cancer Res. 61(15):5784-9.

Sanchez C, Rueda D, Ségui B, Galve-Roperh I, Levade
T, Guzméan M. (2001) The CB(1) cannabinoid receptor of

153


https://www.ncbi.nlm.nih.gov/pubmed/?term=Rong+YP%2C+Mol+cell+2008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rong%20YP%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aromolaran%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bultynck%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhong%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20X%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=McColl%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=McColl%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuyama%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Herlitze%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roderick%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bootman%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bootman%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mignery%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parys%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Smedt%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distelhorst%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=18657507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sabatini%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=7673106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pierchala%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=7673106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barrow%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=7673106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schell%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=7673106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Snyder%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=7673106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Snyder%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=7673106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sabatini+DM%2C+J+Biol+Cell+1995
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salazar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19425170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carracedo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19425170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salanueva%20IJ%5BAuthor%5D&cauthor=true&cauthor_uid=19425170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hern%C3%A1ndez-Tiedra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19425170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hern%C3%A1ndez-Tiedra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19425170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lorente%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19425170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Egia%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19425170
https://www.ncbi.nlm.nih.gov/pubmed/?term=V%C3%A1zquez%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19425170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bl%C3%A1zquez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19425170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torres%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19425170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torres%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19425170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19425170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salazar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23567453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lorente%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23567453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa-Taboada%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23567453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hern%C3%A1ndez-Tiedra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23567453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hern%C3%A1ndez-Tiedra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23567453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davila%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23567453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Francis%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=23567453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23567453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiss-Toth%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23567453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Velasco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23567453
https://www.ncbi.nlm.nih.gov/pubmed/23567453
https://www.ncbi.nlm.nih.gov/pubmed/23567453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saleh%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=22069270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raj%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=22069270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smyth%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=22069270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wallace%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22069270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Howson%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=22069270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bell%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22069270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bell%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22069270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walker%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=22069270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stevens%20HE%5BAuthor%5D&cauthor=true&cauthor_uid=22069270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Todd%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=22069270
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saleh+NM%2C+Diabeter+metab+res+rev+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saleh+NM%2C+Diabeter+metab+res+rev+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11479216
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Ceballos%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=11479216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomez%20del%20Pulgar%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11479216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rueda%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11479216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rueda%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11479216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Corbacho%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11479216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Velasco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11479216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Galve-Roperh%20I%5BAuthor%5D&cauthor=true&cauthor_uid=11479216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huffman%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=11479216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huffman%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=11479216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ram%C3%B3n%20y%20Cajal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11479216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11479216
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11306675
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rueda%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11306675
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A9gui%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11306675
https://www.ncbi.nlm.nih.gov/pubmed/?term=Galve-Roperh%20I%5BAuthor%5D&cauthor=true&cauthor_uid=11306675
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levade%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11306675
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levade%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11306675
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11306675

Bibliography

astrocytes is coupled to sphingomyelin hydrolysis through the
adaptor protein fan. Mol Pharmacol. 59(5):955-9.

Scarlatti F, Sala G, Somenzi G, Signorelli P, Sacchi
N, Ghidoni R. (2003) Resveratrol induces growth inhibition
and apoptosis in metastatic breast cancer cells via de novo
ceramide signaling. FASEB J. 17(15):2339-41.

Schmiedel BJ, Seumois G, Samaniego-Castruita D, Cayford
J, Schulten V, Chavez L, Ay F, Sette A, Peters B, Vijayanand
P. (2016) 17921 asthma-risk variants switch CTCF binding
and regulate IL-2 production by T cells. Nat Commun.
7:13426.

Schmiedel BJ, Seumois G, Samaniego-Castruita D, Cayford
J, Schulten V, Chavez L, Ay F, Sette A, Peters B, Vijayanand
P. (2016) 17921 asthma-risk variants switch CTCF binding
and regulate IL-2 production by T cells. Nat Commun.
7:13426.

Shimizu S, Matsuoka Y, Shinohara Y, Yoneda Y, Tsujimoto
Y. (2001) Essential role of voltage-dependent anion channel
in various forms of apoptosis in mammalian cells. J Cell
Biol. 152(2):237-50.

Shimobayashi M, Oppliger W, Moes S, Jend P, Hall MN.
(2013) TORC1-regulated protein kinase Nprl phosphorylates
Orm to stimulate complex sphingolipid synthesis. Mol Biol
Cell. 24(6):870-81.

Shoemaker JL, Seely KA, Reed RL, Crow JP, Prather PL.
(2007) The CB2 cannabinoid agonist AM-1241 prolongs
survival in a transgenic mouse model of amyotrophic lateral
sclerosis when initiated at symptom onset. J
Neurochem. 101(1):87-98.

Simmen T, Aslan JE, Blagoveshchenskaya AD, Thomas
L, Wan L, Xiang Y, Feliciangeli SF, Hung CH, Crump
CM, Thomas G. (2005) PACS-2 controls endoplasmic
reticulum-mitochondria communication and Bid-mediated
apoptosis. EMBO J. 24(4):717-29.

154


https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez+C%2C+Mol+Pharmacol+2001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scarlatti%20F%5BAuthor%5D&cauthor=true&cauthor_uid=14563682
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sala%20G%5BAuthor%5D&cauthor=true&cauthor_uid=14563682
https://www.ncbi.nlm.nih.gov/pubmed/?term=Somenzi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=14563682
https://www.ncbi.nlm.nih.gov/pubmed/?term=Signorelli%20P%5BAuthor%5D&cauthor=true&cauthor_uid=14563682
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sacchi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=14563682
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sacchi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=14563682
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghidoni%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14563682
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schmiedel%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seumois%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Samaniego-Castruita%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cayford%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cayford%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schulten%20V%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chavez%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ay%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sette%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peters%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vijayanand%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vijayanand%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schmiedel+BJ+et+al.%2C+Nat+commun+2016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schmiedel%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seumois%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Samaniego-Castruita%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cayford%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cayford%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schulten%20V%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chavez%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ay%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sette%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peters%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vijayanand%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vijayanand%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27848966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shimizu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11266442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuoka%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11266442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shinohara%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11266442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoneda%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11266442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsujimoto%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11266442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsujimoto%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11266442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shimizu+S+JCB+2001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shimizu+S+JCB+2001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shimobayashi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23363605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oppliger%20W%5BAuthor%5D&cauthor=true&cauthor_uid=23363605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moes%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23363605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jen%C3%B6%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23363605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=23363605
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shimobayashi+M%2C+MBC+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shimobayashi+M%2C+MBC+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shoemaker%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=17241118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seely%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=17241118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reed%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=17241118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crow%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=17241118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prather%20PL%5BAuthor%5D&cauthor=true&cauthor_uid=17241118
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shoemaker+JL%2C+J+Neurochem+2007
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shoemaker+JL%2C+J+Neurochem+2007
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simmen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15692567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aslan%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=15692567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blagoveshchenskaya%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=15692567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20L%5BAuthor%5D&cauthor=true&cauthor_uid=15692567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20L%5BAuthor%5D&cauthor=true&cauthor_uid=15692567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wan%20L%5BAuthor%5D&cauthor=true&cauthor_uid=15692567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xiang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=15692567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feliciangeli%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=15692567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hung%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=15692567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crump%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=15692567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crump%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=15692567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15692567

Bibliography

Siow D, Sunkara M, Dunn TM, Morris AJ, Wattenberg B.
(2015) ORMDL/serine palmitoyltransferase stoichiometry
determines effects of ORMDL3 expression on sphingolipid
biosynthesis. J Lipid Res. 56(4):898-908.

Siow DL, Wattenberg BW. (2012) Mammalian ORMDL
proteins mediate the feedback response in ceramide
biosynthesis. J Biol Chem. 287(48):40198-204.

Somlyo AP. (1984) Cell physiology: cellular site of calcium
regulation. Nature. 309(5968):516-7.

Sommer T, Jentsch S. (1993) A protein translocation defect
linked to ubiquitin conjugation at the endoplasmic reticulum.
Nature, 365(6442):176-9.

Song MS, Salmena L, Pandolfi PP. (2012) The functions and
regulation of the PTEN tumour suppressor. Nat Rev Mol Cell
Biol. 13(5):283-96.

Stahl EA, Raychaudhuri S, Remmers EF, Xie G, Eyre
S, Thomson BP, Li Y, Kurreeman FA, Zhernakova A, Hinks
A, Guiducci C, Chen R (2010) Genome-wide association
study meta-analysis identifies seven new rheumatoid arthritis
risk loci. Nat Genet. 42(6):508-14.

Stoica R, De Vos KJ, Paillusson S, Mueller S, Sancho
RM, Lau KEF, Vizcay-Barrena G, Lin WL, Xu YF, Lewis
J, Dickson DW, Petrucelli L, Mitchell JC, Shaw CE, Miller CC.
(2014) ER-mitochondria associations are regulated by the
VAPB-PTPIP51 interaction and are disrupted by ALS/FTD-
associated TDP-43. Nat Commun. 5:3996.

Sun Y, Miao Y, Yamane Y, Zhang C, Shokat KM, Takematsu
H, Kozutsumi Y, Drubin DG. (2012) Orm protein
phosphoregulation mediates transient sphingolipid
biosynthesis response to heat stress via the Pkh-Ypk and
Cdc55-PP2A pathways. Mol Biol Cell. 23(12):2388-98.

Susan Elmore (2007) Apoptosis: A Review of Programmed
Cell Death. Toxicol Pathol. 35(4): 495-516.

155


https://www.ncbi.nlm.nih.gov/pubmed/?term=Siow%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25691431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sunkara%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25691431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dunn%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=25691431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morris%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=25691431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wattenberg%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25691431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siow+D%2C+J+lipid+res+2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siow%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=23066021
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wattenberg%20BW%5BAuthor%5D&cauthor=true&cauthor_uid=23066021
https://www.ncbi.nlm.nih.gov/pubmed/23066021
https://www.ncbi.nlm.nih.gov/pubmed/?term=Somlyo%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=6728008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sommer%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8396728
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jentsch%20S%5BAuthor%5D&cauthor=true&cauthor_uid=8396728
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=22473468
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salmena%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22473468
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pandolfi%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=22473468
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song+MS%2C+Nat+rev+mol+cell+boil+2012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song+MS%2C+Nat+rev+mol+cell+boil+2012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stahl%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raychaudhuri%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Remmers%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eyre%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eyre%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomson%20BP%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurreeman%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhernakova%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hinks%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hinks%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guiducci%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20453842
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoica%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Vos%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paillusson%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mueller%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sancho%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sancho%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lau%20KF%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vizcay-Barrena%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20WL%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20YF%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lewis%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lewis%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dickson%20DW%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petrucelli%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitchell%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shaw%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=24893131
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoica+R%2C+Nat++2014
https://www.ncbi.nlm.nih.gov/pubmed/22535525
https://www.ncbi.nlm.nih.gov/pubmed/22535525
https://www.ncbi.nlm.nih.gov/pubmed/22535525
https://www.ncbi.nlm.nih.gov/pubmed/22535525
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elmore%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17562483
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2117903/
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=17562483

Bibliography

Szabadkai G, Bianchi K, Véarnai P, De Stefani D, Wieckowski
MR, Cavagna D, Nagy Al, Balla T, Rizzuto R. (2006)
Chaperone-mediated coupling of endoplasmic reticulum and
mitochondrial Ca2+ channels. J Cell Biol. 175(6):901-11.

Szabadkai G, Rizzuto R. (2013) KaAdég kai AyaB6¢: how
mitochondrial beauty translates into biological virtue. Curr
Opin Cell Biol. 25(4):477-82.

Szado T, Vanderheyden V, Parys JB, De Smedt H, Rietdorf
K, Kotelevets L, Chastre E, Khan F, Landegren U, Sdderberg
O, Bootman MD, Roderick HL. (2008) Phosphorylation of
inositol 1,4,5-trisphosphate receptors by protein kinase B/Akt
inhibits Ca2+ release and apoptosis. Proc Natl Acad Sci U S
A. 105(7):2427-32.

Thoreen CC, Sabatini DM. (2004) Huntingtin aggregates ask
to be eaten. Nat Genet. 36(6):553-4.

Tolon RM, Nufez E, Pazos MR, Benito C, Castillo
Al, Martinez-Orgado JA, Romero J. (2009) The activation of
cannabinoid CB2 receptors stimulates in situ and in vitro
beta-amyloid removal by human macrophages. Brain Res.
1283:148-54.

Tomita K, Sakashita M, Hirota T, Tanaka S, Masuyama K,
Yamada T, Fujieda S, Miyatake A, Hizawa N, Kubo M,
Nakamura Y, Tamari M. (2013) Variants in the 17921 asthma
susceptibility locus are associated with allergic rhinitis in the
Japanese population. Allergy. 68(1):92-100.

Tramér MR, Carroll D, Campbell FA, Reynolds DJ, Moore
RA, McQuay HJ. (2001) Cannabinoids for control of
chemotherapy induced nausea and vomiting: quantitative
systematic review. BMJ. 323(7303):16-21.

Valdeolivas S, Navarrete C, Cantarero |, Bellido ML, Mufioz
E, Sagredo O. (2015) Neuroprotective properties of
cannabigerol in Huntington's disease: studies in R6/2 mice
and 3-nitropropionate-lesioned mice. Neurotherapeutics.
12(1):185-99.

156


https://www.ncbi.nlm.nih.gov/pubmed/?term=Szabadkai%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17178908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bianchi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17178908
https://www.ncbi.nlm.nih.gov/pubmed/?term=V%C3%A1rnai%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17178908
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Stefani%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17178908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wieckowski%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=17178908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wieckowski%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=17178908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cavagna%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17178908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagy%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=17178908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balla%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17178908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzuto%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17178908
https://www.ncbi.nlm.nih.gov/pubmed/17178908
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szabadkai%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23683819
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzuto%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23683819
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szabadkai+G%2C+Curr+Opin+Cell+Biol+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szabadkai+G%2C+Curr+Opin+Cell+Biol+2013
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szado%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vanderheyden%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parys%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Smedt%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rietdorf%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rietdorf%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kotelevets%20L%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chastre%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Landegren%20U%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%B6derberg%20O%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%B6derberg%20O%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bootman%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roderick%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=18250332
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szado+T+PNAS+2008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szado+T+PNAS+2008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thoreen%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=15167929
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sabatini%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=15167929
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tol%C3%B3n%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=19505450
https://www.ncbi.nlm.nih.gov/pubmed/?term=N%C3%BA%C3%B1ez%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19505450
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pazos%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=19505450
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benito%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19505450
https://www.ncbi.nlm.nih.gov/pubmed/?term=Castillo%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=19505450
https://www.ncbi.nlm.nih.gov/pubmed/?term=Castillo%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=19505450
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Orgado%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=19505450
https://www.ncbi.nlm.nih.gov/pubmed/?term=Romero%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19505450
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tolon+RM+2009+Brain+res
https://www.ncbi.nlm.nih.gov/pubmed/23157251
https://www.ncbi.nlm.nih.gov/pubmed/23157251
https://www.ncbi.nlm.nih.gov/pubmed/23157251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tram%C3%A8r%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=11440936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carroll%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11440936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Campbell%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=11440936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reynolds%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=11440936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=11440936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=11440936
https://www.ncbi.nlm.nih.gov/pubmed/?term=McQuay%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=11440936
https://www.ncbi.nlm.nih.gov/pubmed/11440936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valdeolivas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25252936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Navarrete%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25252936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cantarero%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25252936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bellido%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=25252936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mu%C3%B1oz%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25252936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mu%C3%B1oz%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25252936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sagredo%20O%5BAuthor%5D&cauthor=true&cauthor_uid=25252936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valdeolivas+S%2C+Neurotherapeutics+2015

Bibliography

Vanderheyden V, Devogelaere B, Missiaen L, De Smedt
H, Bultynck G, Parys JB. (2009) Regulation of inositol 1,4,5-
trisphosphate-induced Ca2+ release by reversible
phosphorylation and dephosphorylation. Biochim Biophys
Acta. 1793(6):959-70.

Varadarajan S, Bampton ET, Smalley JL, Tanaka K, Caves
RE, Butterworth M, Wei J, Pellecchia M, Mitcheson J, Gant
TW, Dinsdale D, Cohen GM. (2012) A novel cellular stress
response characterised by a rapid reorganisation of
membranes of the endoplasmic reticulum. Cell death differ.
19(12):1896-907.

Velasco G, Sanchez C, Guzman M. (2012) Towards the use
of cannabinoids as antitumour agents. Nat Rev Cancer.
12(6):436-44.

Verfaillie T, Rubio N, Garg AD, Bultynck G, Rizzuto
R, Decuypere JP, Piette J, Linehan C, Gupta S, Samali
A, Agostinis P. (2012) PERK is required at the ER-
mitochondrial contact sites to convey apoptosis after ROS-
based ER stress. Cell Death Differ. 19(11):1880-91.

Wadsworth JM, Clarke DJ, McMahon SA, Lowther JP, Beattie
AE, Langridge-Smith PR, Broughton HB, Dunn TM, Naismith
JH, Campopiano DJ. (2013) The chemical basis of serine
palmitoyltransferase inhibition by myriocin. J Am Chem Soc.
135(38):14276-85.

Wang PT, Garcin PO, Fu M, Masoudi M, St-Pierre P, Panté
N, Nabi IR. (2015) Distinct mechanisms controlling rough and
smooth endoplasmic reticulum contacts with mitochondria. J
Cell Sci. 128(15):2759-65.

Wang S, Robinet P, Smith JD, Gulshan K. (2015) ORMDL
orosomucoid-like proteins are degraded by free-cholesterol-
loading-induced autophagy. Proc Natl Acad Sci U S A.
112(12):3728-33.

Wang X, Reyes ME, Zhang D, Funakoshi Y, Trape AP, Gong
Y, Kogawa T, Eckhardt BL, Masuda H, Pirman DA Jr, et al.,

157


https://www.ncbi.nlm.nih.gov/pubmed/?term=Vanderheyden%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19133301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Devogelaere%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19133301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Missiaen%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19133301
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Smedt%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19133301
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Smedt%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19133301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bultynck%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19133301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parys%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=19133301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vanderheyden+V%2C+BBA+2009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vanderheyden+V%2C+BBA+2009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Varadarajan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bampton%20ET%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smalley%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Caves%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Caves%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Butterworth%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pellecchia%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitcheson%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gant%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gant%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dinsdale%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cohen%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=22955944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Velasco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22555283
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22555283
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guzm%C3%A1n%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22555283
https://www.ncbi.nlm.nih.gov/pubmed/?term=Velasco+G%2C+Nat+Rev+Cancer+2012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verfaillie%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rubio%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garg%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bultynck%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzuto%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzuto%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Decuypere%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Piette%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Linehan%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Samali%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Samali%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Agostinis%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22705852
https://www.ncbi.nlm.nih.gov/pubmed/22705852
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wadsworth%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=23957439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clarke%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=23957439
https://www.ncbi.nlm.nih.gov/pubmed/?term=McMahon%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=23957439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lowther%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=23957439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beattie%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=23957439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beattie%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=23957439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Langridge-Smith%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=23957439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Broughton%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=23957439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dunn%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=23957439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naismith%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=23957439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naismith%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=23957439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Campopiano%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=23957439
https://www.ncbi.nlm.nih.gov/pubmed/23957439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20PT%5BAuthor%5D&cauthor=true&cauthor_uid=26065430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garcin%20PO%5BAuthor%5D&cauthor=true&cauthor_uid=26065430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26065430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Masoudi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26065430
https://www.ncbi.nlm.nih.gov/pubmed/?term=St-Pierre%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26065430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pant%C3%A9%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26065430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pant%C3%A9%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26065430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nabi%20IR%5BAuthor%5D&cauthor=true&cauthor_uid=26065430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang+PT%2C+J+cell+sci+2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang+PT%2C+J+cell+sci+2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25775599
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robinet%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25775599
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smith%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=25775599
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gulshan%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25775599
https://www.ncbi.nlm.nih.gov/pubmed/25775599

Bibliography

(2017) EGFR signaling promotes inflammation and cancer
stem-like activity in inflammatory breast cancer. Oncotarget.
8(40):67904-67917.

Watson P, Stephens DJ. (2005) ER-to-Golgi transport: form
and formation of vesicular and tubular carriers. Biochim
Biophys Acta. 1744(3):304-15.

Weiss B, Stoffel W. (1997) Human and murine serine-
palmitoyl-CoA transferase--cloning, expression and
characterization of the key enzyme in sphingolipid synthesis.
Eur J Biochem. 249(1):239-47.

Welch C, Santra MK, El-Assaad W, Zhu X, Huber WE, Keys
RA, Teodoro JG, Green MR. (2009) Identification of a protein,
G0S2, that lacks Bcl-2 homology domains and interacts with
and antagonizes Bcl-2. Cancer Res. 69(17):6782-9.

White E, Mehnert JM, Chan CS. (2015) Autophagy,
Metabolism, and Cancer. Clin Cancer Res. 21(22):5037-46.

Witting A, Weydt P, Hong S, Kliot M, Moller T, Stella N.
(2004) Endocannabinoids accumulate in spinal cord of SOD1
G93A transgenic mice. J Neurochem. 89(6):1555-7.

Wu J, Rutkowski DT, Dubois M, Swathirajan J, Saunders T,
Wang J, Song B, Yau GD, Kaufman RJ. (2007) ATF6alpha
optimizes long-term endoplasmic reticulum function to protect
cells from chronic stress. 13(3):351-64.

Gaoni Y, Mechoulam R (1964) Isolation, Structure, and
Partial Synthesis of an Active Constituent of Hashish. J. Am.
Chem. Soc.. 86 (8), pp 1646-1647

Yiangou Y, Facer P, Durrenberger P, Chessell I[P, Naylor
A, Bountra C, Banati RR, Anand P. (2006) COX-2, CB2 and
P2X7-immunoreactivities are increased in activated microglial
cells/macrophages of multiple sclerosis and amyotrophic
lateral sclerosis spinal cord. BMC Neurol. 6:12.

158


https://www.ncbi.nlm.nih.gov/pubmed/28978083
https://www.ncbi.nlm.nih.gov/pubmed/28978083
https://www.ncbi.nlm.nih.gov/pubmed/?term=Watson%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15979504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stephens%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=15979504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Watson+P%2C+BBA+2005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Watson+P%2C+BBA+2005
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weiss%20B%5BAuthor%5D&cauthor=true&cauthor_uid=9363775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoffel%20W%5BAuthor%5D&cauthor=true&cauthor_uid=9363775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weiss+B%2C+Eur+J+Biochem+1997
https://www.ncbi.nlm.nih.gov/pubmed/?term=Welch%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19706769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santra%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=19706769
https://www.ncbi.nlm.nih.gov/pubmed/?term=El-Assaad%20W%5BAuthor%5D&cauthor=true&cauthor_uid=19706769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=19706769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huber%20WE%5BAuthor%5D&cauthor=true&cauthor_uid=19706769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keys%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=19706769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keys%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=19706769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Teodoro%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=19706769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Green%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=19706769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Welch+%5BFirst+author%5D%2C+cytochrome+c%2C+2009
https://www.ncbi.nlm.nih.gov/pubmed/?term=White%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26567363
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehnert%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=26567363
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=26567363
https://www.ncbi.nlm.nih.gov/pubmed/?term=White+E+et+al.%2C+Clin+Cancer+Res+2015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Witting%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15189359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weydt%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15189359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hong%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15189359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kliot%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15189359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moller%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15189359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stella%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15189359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Witting+A%2C+J+Neurochem+2004
https://www.ncbi.nlm.nih.gov/pubmed/17765679
https://www.ncbi.nlm.nih.gov/pubmed/17765679
https://www.ncbi.nlm.nih.gov/pubmed/17765679
http://pubs.acs.org/author/Gaoni%2C+Y.
http://pubs.acs.org/author/Mechoulam%2C+R.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yiangou%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=16512913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Facer%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16512913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Durrenberger%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16512913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chessell%20IP%5BAuthor%5D&cauthor=true&cauthor_uid=16512913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naylor%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16512913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naylor%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16512913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bountra%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16512913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Banati%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=16512913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anand%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16512913

Bibliography

Yla-Anttila P, Vihinen H, Jokitalo E, Eskelinen EL. (2009) 3D
tomography reveals connections between the phagophore
and endoplasmic reticulum. Autophagy. 5(8):1180-5.

Yoshida H (2007) ER stress and diseases. FEBS J.
274(3):630-58.

Yoshida H, Matsui T, Yamamoto A, Okada T, Mori K. (2001)
XBP1 mRNA is induced by ATF6 and spliced by IRE1 in
response to ER stress to produce a highly active transcription
factor. Cell, 107(7):881-91.

Zhakupova A, Debeuf N, Krols M, Toussaint W, Vanhoutte
L, Alecu |, Kutalik Z, Vollenweider P, Ernst D, von Eckardstein
A, Lambrecht BN, Janssens S, Hornemann T. (2016)
ORMDL3 expression levels have no influence on the activity
of serine palmitoyltransferase. FASEB J. 30(12):4289-4300.

Zhong F, Harr MW, Bultynck G, Monaco G, Parys JB, De
Smedt H, Rong YP, Molitoris JK, Lam M, Ryder
C, Matsuyama S, Distelhorst CW. (2011) Induction of Ca?+-
driven apoptosis in chronic lymphocytic leukemia cells by
peptide-mediated disruption of Bcl-2-1P3 receptor interaction.
Blood. 117(10):2924-34.

159


https://www.ncbi.nlm.nih.gov/pubmed/?term=Yl%C3%A4-Anttila%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19855179
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vihinen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19855179
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jokitalo%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19855179
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eskelinen%20EL%5BAuthor%5D&cauthor=true&cauthor_uid=19855179
https://www.ncbi.nlm.nih.gov/pubmed/19855179
https://www.ncbi.nlm.nih.gov/pubmed/11779464
https://www.ncbi.nlm.nih.gov/pubmed/11779464
https://www.ncbi.nlm.nih.gov/pubmed/11779464
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhakupova%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Debeuf%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krols%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toussaint%20W%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vanhoutte%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vanhoutte%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alecu%20I%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kutalik%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vollenweider%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ernst%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Eckardstein%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Eckardstein%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lambrecht%20BN%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Janssens%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hornemann%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27645259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhong%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harr%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bultynck%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Monaco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parys%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Smedt%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Smedt%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rong%20YP%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Molitoris%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lam%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ryder%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ryder%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuyama%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distelhorst%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=21193695
https://www.ncbi.nlm.nih.gov/pubmed/21193695

