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Abstract

The past decade has brought tremendous progress in unraveling the pathophysiology of
Alzheimer’s disease (AD). While increasingly sophisticated immunotherapy targeting soluble and
aggregated brain Amyloid-beta (AB) continues to dominate clinical research in AD, a deeper
understanding of Ap physiology has led to the recognition of distinct neuronal signaling pathways
linking Ap to synaptotoxicity and neurodegeneration, and new targets for therapeutic intervention.
Identifying specific signaling pathways involving A has allowed for the development of more
precise therapeutic interventions targeting the most relevant molecular mechanisms leading to AD.
In this invited review we highlight the discovery of Cellular Prion Protein (PrPC) as a high affinity
receptor for AP oligomers (Apo), and the downstream signaling pathway elucidated to date,
converging on non-receptor tyrosine kinase Fyn. We discuss preclinical studies targeting Fyn as a
therapeutic intervention in AD, and our recent experience with the safety, tolerability and
cerebrospinal fluid (CSF) penetration of the Src family kinase inhibitor saracatinib (AZD0530) in
AD patients. Fyn is an attractive target for AD therapeutics, not only based on its activation by Ap
via PrPC, but also due to its known interaction with tau, uniquely linking the two key pathologies
in AD. Fyn is also a challenging target, with broad expression throughout the body and significant
homology with other members of the Src family kinases, which may lead to unintended off-target
effects. A phase Ila proof-of concept clinical trial in AD patients is currently underway, providing
critical first data on the potential effectiveness of targeting Fyn in AD.
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Introduction

Despite encouraging signs of a decrease in the prevalence and incidence of Alzheimer’s
disease (AD), improved longevity is expected to contribute to a continued and dramatic
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increase in the number of individuals affected by this devastating illness (1, 2). There is still
no disease-modifying therapy for AD, but groundbreaking discoveries over the past several
decades have significantly improved our understanding of the mechanisms underlying this
disease, along with an optimistic outlook with regards to drug development. An important
element to this optimism is a diversification of therapeutic targets, complementing and
moving beyond ongoing efforts to remove soluble and fibrillar Amyloid-beta (AB) by
monoclonal antibodies (3—-6). One such approach is focusing on the downstream effects of
AB, rather than its accumulation and aggregation. Soluble assemblies of AB, termed AR
oligomers (Apo), bind to Cellular Prion Protein (PrPC) on the neuronal cell surface with
high affinity, initiating a pathologic cascade converging on the non-receptor tyrosine kinase
Fyn (7-9). There is growing evidence that targeting known and emerging elements of this
signaling cascade, particularly Fyn, is a promising therapeutic intervention in AD.

Fyn Meets Ap and Tau— A Brief History

The individual pieces ultimately linking Ap to Fyn were derived from neuroscience research
spanning several decades. Important early work involved the study of long-term potentiation
(LTP), first described in 1973, and broadly used as a model of synaptic plasticity in the brain
(10, 11). While it was known by 1991 that tyrosine kinase activation by N-methyl-D-
aspartate (NMDA\) receptor-mediated calcium influx was required for full LTP expression,
the identity of the specific kinase(s) critical to this process was not yet determined (12, 13).
An early study of LTP in mice with mutations in the non-receptor tyrosine kinases Src, Fyn,
Yes, and Abl indicated an important modulatory role of Fyn in LTP induction (14). Further
mechanistic work has shown that Src is likely the principal tyrosine kinase regulating both
basal NMDAR transmission and LTP induction, while confirming a modulatory role of Fyn
(15). Activated Fyn phosphorylates both NR2A and NR2B subunits of the NMDAR, but
selectively increases NR2B trafficking and membrane stabilization resulting in increased
synaptic expression and enhanced receptor transmission (16-19). In line with these findings,
NR2B activation at Tyr1472 is selectively increased in rodents overexpressing Fyn (20). Fyn
modulates NR2B in part via its association with the synaptic scaffolding protein
postsynaptic density protein 95 (PSD-95) (16, 18). The PSD-95 is part of a protein complex
anchoring numerous proteins regulating cell signaling, including kinases, phosphatases, ion
channels, and cell surface receptors critical to both LTP and, central to this review, Ap
synaptotoxicity.

Meanwhile, work was well underway to understand the mechanisms of Ap toxicity. Highly
influential was the unexpected finding in 1995 that soluble rather than aggregated Ap fibrils
displayed enhanced toxicity in cell culture (21). Further work with synthetic Ap identified
what is now broadly referred to as AP oligomers (Apo), which are soluble A assemblies
ranging from dimers to high molecular weight species (7, 22, 23). Critically, ABo was shown
to be synaptotoxic in neuronal cultures, and potent inhibitors of LTP in slices from rodent
brain (22). The latter finding helped push LTP as a favorite in vitro and in vivo model of Ap
toxicity, and numerous studies have replicated the strong inhibition of LTP by a wide range
of AP oligomer preparations, including human-derived brain homogenates, and endogenous
ApBo in mouse models of AD (7, 23-25). Linking Apo to LTP benefited tremendously from
the large body of research already accumulated on LTP mechanisms. In 1998, Fyn was first
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reported to mediate ABo-induced inhibition of synaptic plasticity in vitro through a
mechanism that remained unknown (22). In rodents, overexpressing Fyn was found to
accelerate synapse loss and the onset of cognitive impairment in the J9 (APPgye/ind)
transgenic AD mouse model, while removing Fyn expression rescued synapse loss in the J20
(APPgye/ing) transgenic AD model (26, 27), the latter replicating and expanding previous in
vitro findings.

Prior to this functional association between ABo and Fyn, there was already emerging
evidence linking Fyn to AB. Various AP preparations were shown to increase tyrosine
phosphorylation in vitro (28-30), and histologic analysis of brain sections from patients with
AD showed an enhanced Fyn staining pattern in neurons also containing abnormally
phosphorylated tau (31). The molecular interaction between fyn and tau has since been
greatly refined. Fyn phosphorylates tau at residues near the amino terminus, and this
interaction has been postulated to impact AD pathogenesis (32—35). However, in terms of
AD pathophysiology, the most relevant interaction between Fyn and tau is likely separate
from tau phosphorylation. Tau has a profound impact on Ap-induced toxicity, both in vitro
and in vivo. Indeed, AB has no effect on LTP in brain slices without tau expression, and
impairments in both spatial memory and synaptic function in transgenic AD mice are
reversed in the absence of tau (36, 37). Interestingly, dendritic tau was recently found to
function as an intracellular shuttle for Fyn to the post-synaptic density (PSD) (38). This is of
major interest as the localization of Fyn to the PSD is critical for ABo synaptotoxicity (38).
Without functional tau, Fyn is uncoupled from NMDARSs and other synaptic substrates, and
AP toxicity is prevented (38). Confirming these findings in vivo, mice lacking tau expression
have lower levels of synaptic Fyn compared to wildtype animals (38). More recent evidence
indicates that tau phosphorylation at specific residues, and not only its presence or absence,
can modulate the interaction between Fyn, PSD95, Tau and the NMDAR. Phosphorylation at
T205 on Tau through activation of the p38 mitogen-activated protein (MAP) kinase prevents
association of the Fyn- PSD95-Tau-NMDAR complex, and ameliorates Apo toxicity both in
cellular and mouse models of AD (39). The presumed effect of T205 phosphorylation is the
functional inhibition of Fyn-mediated signaling critical to Apo toxicity in vitro and in vivo.

Fyn and the AB-PrPC signaling pathway

Taken together, the accumulated data clearly show that extracellular ABo derived from a
variety of sources can disrupt LTP and cause synaptotoxicity in both in vitro and in vivo
models of AD. A likely mechanism is through the disruptive action of Ao on an
intracellular signaling cascade important for normal synaptic physiology, mediated by Fyn
kinase. But how can extracellular ABo modulate an intracellular signaling cascade? The first
clue to this puzzle came from observing the binding pattern of Apo on neurons in vitro.
When applied directly to cultured neurons, ABo consistently show a specific and saturable
dendritic binding pattern suggesting the presence of a cell surface receptor (7, 40). While
many A receptors have been proposed (41), Cellular Prion Protein (PrPC) is one of the
highest affinity receptors identified, with an estimated Kd of 0.4nM, exclusively engaging
oligomeric Ap (7). PrPC is a widely expressed protein highly abundant in the central
nervous system (42). Consistent with a functional role, removing PrPC expression prevents
impairments in LTP by Apo, and ameliorates deficits in spatial memory and synapse loss in
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transgenic AD mice (7, 25, 43). PrPC-interacting ABo emerge at the time of cognitive
impairment in several AD mouse lines, supporting a role for this specific Ap assembly in the
pathophysiology of AD in preclinical models (44). Critically, PrPC-interacting Ap has been
consistently found in human AD brain homogenates (9, 25, 45), strongly suggesting that the
signaling cascade characterized in preclinical models of AD may also be present in human
disease.

When extracellular AB is applied to a neuronal culture, intracellular Fyn is phosphorylated
at p416 (p419 in human Fyn) in a PrPC-dependent fashion (9, 46). Under these conditions
other members of the Src family kinases, including Src, are not activated, suggesting a
unique pathway involving Fyn (9). Since PrPC does not cross the plasma membrane, it
requires an interaction with the transmembrane, G-protein-coupled metabotropic glutamate
receptor 5 (MGIluR5) which functionally bridges extracellular ABo with the intracellular
milieu (45, 47, 48). Application of the mGIuRS5 antagonist 3-((2-Methyl-4-
thiazolyl)ethynyl)pyridine (MTEP) prevents Apo-dependent activation of Fyn, and more
recent evidence has shown a genetic interaction between the genes for PrPC (PRNP) and
mGIuR5 (GRMS5) in that removing a single allele in both genes, but neither in isolation,
prevents both Fyn activation by Apo and subsequent synaptotoxicity (45, 47). Fyn activation
by Apo leads to an increase in pY1472 NR2B expression, a process that is also dependent
on PrPC (9). Acute ABo exposure also phosphorylates the eukaryotic elongation factor 2
(eEF2) at T56 (45, 47). eEF2 is phosphorylated by eEF2 kinase (eEF2K) which is known to
both associate with mGIuR5, and be released upon receptor activation (49). This is of
interest as APo-induced impairment of LTP is dependent on eEF2 phosphorylation at T56,
and eEF2 phosphorylation is increased in brain from both AD transgenic mice and AD
patient autopsies (45, 50). Further, inhibiting eEF2K either genetically or pharmacologically
prevents ABo synaptotoxicity in vitro (51). Interestingly, genetic removal of either PRNP or
GRM5 prevents Apo-induced phosphorylation of eEF2 at T56, which is also seen when
inhibiting Fyn, either genetically or pharmacologically in vitro (45, 47). Finally, protein
tyrosine kinase 2 beta (Pyk2), encoded by the AD risk gene PTKZB, is known to regulate
synaptic plasticity, and is phosphorylated and activated by Fyn (52-54). Given its synergistic
relationship with Fyn, the anticipated response to acute exposure to extracellular Ao is an
increase in Pyk2 activation, and this is indeed the case (55). Pharmacologic inhibition of Fyn
in vitro reverses Pyk?2 activation, further implicating this kinase in the Apo-PrPC-Fyn
signaling cascade in AD (55).

In summary, acute exposure to Ao activates a pathologic intracellular signaling cascade
dependent on the expression of PRNP, GRMS5, and intracellular activation of Fyn. Based on
these findings, Fyn activity might be expected to be elevated in AD brain or during chronic
exposure to endogenous Apo in transgenic rodent models. However, despite evidence of
accumulation of total Fyn in AD, more recent work in preclinical models indicates that Fyn
activation is suppressed with chronic exposure to Apo, both in vitro and in vivo (9, 27).
Shortly after acute activation by extracellular Ao in vitro, Fyn returns to baseline and
NR2B phosphorylation is decreased. These changes are associated with an increase in STEP
(striatal-enriched protein tyrosine phosphatase) which is known to dephosphorylate Fyn and
internalize glutamate receptors (9, 56). Under the same conditions, both eEF2 and Pyk2
remain activated in vitro, with likely pathologic significance. In aged transgenic AD mice, a
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similar, albeit less complete pattern is observed. Fyn activation is suppressed AD transgenic
mice (J9) (27), but both eEF2 and Pyk2 remain activated in APP/PS1 AD mice compared to
non-transgenic littermates (45, 55). Importantly, genetic removal of either PRNP or GRMS5,
or a single allele of both, prevents chronic activation of both eEF2 and Pyk2 in vivo (45),
and chronic pharmacologic inhibition of Fyn normalizes Pyk?2 activation in transgenic AD
mice (55).

Whether the same signaling pathway is operational in human AD is not yet fully known.
Similar to preclinical studies, Pyk2 decouples from the PrPC protein complex in human AD
brain (45). Changes in total and activated Fyn in post-mortem human AD brain are less
clear, with conflicting results from several recent studies (46, 57, 58), but the accumulated
data thus far strongly support targeting Fyn in AD whether reducing Fyn overactivation
directly, or modifying pathologic Fyn-mediated changes in downstream substrates, such as
Pyk2.

The proposed Ao signaling cascade is summarized in Figure 1. Acute exposure to Apo
activates a neuronal signaling pathway dependent on PrPC, mGIuRS5, and Fyn. Due to
compensatory mechanisms, NMDA activation is suppressed and Fyn phosphorylation is
normalized or depressed with chronic exposure to Apo, but downstream Fyn substrates, such
as Pyk2, remain dysregulated in both rodent and human AD brain Based on these findings,
we and others have proposed targeting Fyn as a promising therapeutic strategy in AD (59,
60).

Inhibiting Fyn kinase in AD

Fyn is one of 9 members of the Src family of non-receptor tyrosine kinases (SFKs), which
also includes Src, Lck, Hek, BIKk, Lyn, Fgr, Yes, and Yrk (61, 62). The prototype member of
the family is Src kinase, so named for the critical role of viral-Src (vSrc) in cancer
transformation (63). The Fyn gene is located on chromosome 6g21, and has 3 known splice
variants (64). The known active forms are FynT and FynB, with only the latter as well as
SFK members Src, Lck, Lyn, and Yes being highly expressed in the central nervous system
(64-66). The structure and regulation of Fyn are critical to current and emerging efforts to
target this kinase with high specificity. All SFKs share a short C-terminal tail, which
contains the autoinhibitory phosphorylation site Tyr527 (Tyr530 in human Fyn) (61, 62).
Tyr527 phosphorylation stabilizes a conformation promoting molecular interactions between
the Src Homology domains (SH) 2 and 3, inhibiting kinase activity. Fyn activation is
achieved by phosphorylation at Tyr416 within the activation loop of the kinase domain,
leading to a conformational change exposing the catalytic site.

As with any drug target, successfully engaging Fyn as a therapeutic approach relies on target
specificity and minimizing off-target effects. Most Fyn inhibitors developed thus far bind the
catalytic site and act as competitive ATP inhibitors, blocking transfer of the terminal
phosphate of ATP to Tyr416 (67). While strict homology in the kinase domain across Src-
family kinases generally precludes exclusive specificity for Fyn, several known compounds
have reasonable differential specificity for various Src family members, including Fyn. We
have focused on the orally bioavailable SFK inhibitor saracatinib (AZD0530), originally
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developed to target pathogenic signaling pathways in cancer. It is based on quinazoline, an
organic compound with a bicyclic base structure consisting of fused benzene and pyrimidine
rings, which was successively modified to produce saracatinib (67, 68). Saracatinib acts
through reversible ATP inhibition, and in enzymatic assays inhibits both Fyn isoforms with
an 1C50 value of 8-10nM (55, 69). It also inhibits several other SFKs expressed in the brain,
including Src (IC50 2.7nM), Yes (IC50 4 nM), and Lyn (IC50 5nM), but these kinases are
not activated by Ao in vitro (9). Saracatinib also shows activity against Abl, a kinase
related to SFKs (IC50 30nM) (68, 69). Using Stat5 phosphorylation as a measure of Abl
activity, saracatinib was found to have an 1C50 of 156nM against Abl, and plasma from
human subjects taking once daily doses up to 125mg of saracatinib does not alter Abl kinase
activity (70).

While saracatinib is the first effort to target Fyn by a specific SFK inhibitor in AD, other
tyrosine kinase inhibitors have been used in both preclinical AD models, and clinical trials.
Masitinib, an orally available tyrosine kinase inhibitor was assessed in a small Phase Il
clinical trial in AD, showing a trend towards improvements across measures of cognitive
function and activities of daily living (71). A Phase 11 trial (NCT01872598) of masitinib in
AD was expected to read out in 2016, but its current status is unclear. Masitinib is selective
for colony stimulating factor 1 receptor (CSF-1R) (IC50 90nM), c-Kit (IC50 200nM),
platelet-derived growth factor (PDGF; IC50 540nM), Lyn (IC50 500nM), Src (IC50 1.87
uM, and Fyn (IC50 240nM) (72-74). Its promise in AD has been speculated to involve, in
part, Fyn inhibition, although this has not been demonstrated experimentally in preclinical
AD models or clinical AD (75). Publicly available data are currently insufficient to fully
determine whether a masitinib dose of 200mg twice daily, used in the Phase 11 study in AD,
will achieve a plasma concentration equal to or greater than the IC50 of masitinib against
Fyn (71, 76). Moreover, the ability of masitinib to penetrate the blood-brain barrier in AD is
not known, and thus the extent to which the drug may engage its intended targets in the brain
is unclear.

Dasatinib (Bristol Myers Squibb) is a selective and potent SFK inhibitor with a Fyn I1C50 of
0.2nM (67, 77). It also inhibits Lck and Src with similar potency (IC50 0.4-0.5 nM).
Dasatinib is approved by the US FDA, Health Canada, and the European Medicines Agency
for the treatment of chronic myeloid leukemia (CML), and has shown some promise in
modulating microglial activation and improving memory function in transgenic AD mice
(78). There are no ongoing studies with dasatinib in human AD, but it may be a good drug
candidate in AD. Also noteworthy for high Fyn specificity are the pyrazolo [3,4-
dlpyrimidines PP1 and PP2 (Pfizer), both with IC50 values of 4-6nM for Fyn and Lck (67,
79). The same compounds have lower affinities for Src (IC50 170nM) and thus a somewhat
higher specificity for Fyn compared to other SFK inhibitors. Bosutinib (Pfizer) and
ponatinib (ARIAD) are potent, but relatively nonspecific kinase inhibitors approved for
clinical use in CML, with IC50 values against Fyn of 0.36-1.8 nM (80-82).

Saracatinib shows high specificity for SFKs, but ubiquitous expression in a variety of tissues
highlights the potential for off-target effects. The degree of kinase inhibition sought for the
treatment of AD is approximately 50%, thus avoiding many of the issues encountered in
drug development programs where nearly complete target blockage is required.
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Nevertheless, the involvement of Src family kinases in several important physiologic
functions has required careful monitoring of key parameters in clinical trials, both related to
short-term and long term exposure. Fyn is involved in a number of cellular processes,
including cellular proliferation and metastasis (83, 84), T-cell function and the humoral
immune response (85-88), central nervous system myelination (89-91), platelet function
(92, 93), bone physiology (94).

Fyn inhibition increases bleeding time in rodents, presumably by its interaction with the
glycoprotein llb—Illa on platelets, and decreases osteoclast activity (92, 94). While episodes
of bleeding have been reported in cancer trials, increased bleeding time has not been
demonstrated in human subjects treated with saracatinib. In contrast, osteoclast activity is
clearly reduced both in healthy volunteers and in patients with AD treated with saracatinib.
In the latter group, 100-125mg of saracatinib decreased serum cross-linked C-telopeptide of
type 1 collagen (sCTX), a marker of osteoclast activity, by 83-85%, although the effect on
bone mass in this population was not tested (70). It is not known whether the possible
antiplatelet action of saracatinib might afford some cardiovascular protection in non-cancer
patients, or whether the drug has any potential as a therapy for osteoporosis, but both should
be considered in chronic studies alongside possible adverse effects.

Arguably, the most relevant off-target effects from a clinical monitoring perspective involve
the role of Fyn in the development of the host immune responses. Thus far, there is no clear
evidence of opportunistic infections as a consequence of chronic SFK inhibition, but a
clinical study of dasatinib in patients with CML showed evidence of cytomegalovirus
(CMV) reactivation with a clonal expansion of CMV-specific CD8+ T-cells (95). The precise
mechanism for this reactivation is not clear, but is thought to be related to the
immunosuppressive action of dasatinib (95). Similar findings have not been reported with
saracatinib, possibly due to unique interactions with CD8+ T-cells relative to dasatinib (96),
but the available data clearly support continued monitoring of immune function with chronic
exposure to saracatinib and other SFK inhibitors.

As is evident by the continued development of AZD0530 in several Phase 2 clinical trials in
cancer, saracatinib has excellent pharmacokinetic properties. Its oral bioavailability is >90%,
and a half-life of approximately 40 hours allows once daily dosing (97). Steady state is
reached after 10-17 days. In mice, the brain half-life of saracatinib is 16 hours, with a
plasma:CSF ratio of 3:1 (55). Chronic oral dosing in mice of 5mg/kg/day divided in twice
daily dosing yields a trough CSF level of 3.1-7.7ng/ml (5.8-14nM), and a trough brain level
of 10-25ng/g (19-46nM) (55). Thus, CSF drug level after oral dosing in mice is
approximately 35% of brain level. Considering the 1C50 of saracatinib of 10nM, 5mg/kg/day
achieves at least 50% of kinase inhibition in the mouse brain.

For preclinical efficacy, we tested several concentrations of saracatinib in two rodent models
of AD (APP/PS1 and 3XTg-AD), the latter harboring a mutant tau transgene in addition to
APP and PS1 transgenes (55, 98, 99). Chronic oral dosing (4—-6 weeks) of 5mg/kg/day of
saracatinib fully rescued spatial memory impairments and synaptic loss in APP/PS1 mice,
with a reduction in brain microgliosis (55). Interestingly, short-term dosing was not
effective, suggesting that the therapeutic effect of saracatinib requires chronic cellular
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changes that remain to be fully elucidated. In 3XTg-AD mice, a similar dosing regimen
reduced insoluble p-tau and total tau by 50%, without altering soluble protein. The
mechanisms underlying this effect are not yet fully known, but are likely in part related to
known interaction between Fyn and tau. Importantly, 50% reduction of brain Fyn was
sufficient to reverse AD-like phenotypes in rodent models, and this formed the bases for
determining the dose used in human studies.

The goal in human AD subjects was to achieve an estimated brain saracatinib level
approximating 10nM, using an acceptable daily dose of drug. Prior studies in cancer have
suggested that 125mg of saracatinib once daily may be the upper limit of what could be well
tolerated for chronic dosing in older individuals. In a 1-month phase Ib multiple ascending
dose study in patients with AD, 100 and 125mg of once daily oral saracatinib was shown to
yield a CSF trough level of 1.1-4.5 ng/mL (2.1-8.3 nM), and 1.4-7.6 ng/ml (2.5-14 nM),
respectively (70). Assuming a 1:3 CSF to brain ratio, both 100mg and 125mg of once daily
saracatinib are predicted to inhibit brain Fyn >50%, with concentrations estimated to be 7—
27nM and 8-46nM, respectively. Thus, in humans, 100-125mg of once daily saracatinib
yields a CSF and estimated brain concentrations closely overlapping with the dose and
Central Nervous System (CNS) concentrations reversing multiple AD phenotypes rodent
models.

AD subjects treated with saracatinib as part of the Phase 1b study were closely monitored
for the safety and tolerability. 24 subjects with mild-moderate AD (Mini-Mental State
Examination score of 18-26) were enrolled and exposed to 50-125mg of once daily, oral
saracatinib for 1 month (70). Each dose group consisted of 8 patients, with a drug:placebo
ratio of 3:1. Overall, saracatinib was well tolerated across doses, with all adverse events of
either mild or moderate severity. The most common adverse events were diarrhea, headache,
fatigue, and nausea, with no statistically difference between placebo and treatment groups.
Considering the relatively small cohort size, there was a trend towards more significant
adverse events in the 125mg group, which will be further defined in a larger, ongoing study
of saracatinib in patients with AD. Exploratory outcome measures, including 18F-
fluorodeoxyglucose positron emission tomography (18F-FDG PET) imaging, Mini-Mental
State Examination (MMSE), Alzheimer’s Disease Assessment Scale-Cognitive (ADAS-
Cog), and Clinical Dementia Rating Scale (CDR) did not significantly change with
treatment (70). Based on the Phase Ib data, a larger 12-month Phase lla study of saracatinib
for AD was launched in 2015, aiming to treat 152 patients with either 100-125mg of
saracatinib, or placebo (NCT02167256). Enrolment for the trial closed in November 20186,
and study outcomes are expected to be reported in the first half of 2018. The primary
outcome measure for the trial, aside from safety and tolerability, is an improvement in the
decline of brain glucose metabolism, measured by 18F-FDG PET.

Conclusion

In summary, there is mounting and compelling evidence implicating the Src family kinase
Fyn in the pathophysiology of AD. The major question is whether the same molecular
pathways linking Ao to Fyn in preclinical models are both present and critical in human
disease, and whether targeting Fyn has a disease-modifying effect in AD. Saracatinib
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inhibits Fyn at a nanomolar concentration, crosses the human blood-brain barrier, and oral,
once daily dosing achieves a CNS concentration expected to inhibit Fyn by approximately
50%. Notwithstanding important issues related to the optimal timing of a therapeutic
intervention in AD and the selection of the most appropriate outcome measures, the ongoing
Phase Ila trial of Saracatinib in AD may provide important proof-of-concept that this overall
approach has potential as a treatment strategy in AD. Moreover, further work delineating the
full molecular components of the ABo-PrPC-mGIuRS5 signaling pathway is likely to identify
additional targets amendable to pharmacologic intervention in AD.
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Figure 1. Ap oligomers (ABo) bind Cellular Prion Protein (PrPC) to activate Fyn kinase at
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Extracellular binding initiates a pathologic intracellular signaling cascade, leading to acute
changes in NMDA receptor trafficking, and persistent activation of Pyk2 and eEF2. Fyn
plays a central role in the proposed signaling cascade, and can be inhibited in vivo by the

orally available Src family kinase inhibitor saracatinib.
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