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A. Personal Statement

Cristina Lanni has a great expertise in the field of neurodegeneration and age-related disorders. At the beginning of her
scientific career, she was initially oriented on the pathogenic mechanisms of Alzheimer's disease (AD), and in particular on
the pharmacological regulation of amyloid precursor protein metabolism and on the neurotoxicity of beta-amyloid peptide
(AB). Based on her background she took also part to different scientific collaborations, contributing in the scientific research
with data on a dual role of AB strictly correlated with its concentration (neuromodulatory/neuroprotective vs neurotoxic). In
particular she focused on the molecular characterization of the hypothetical physiological effect of AR on cellular network,
by examining the physiological effects of AR on acute synaptic activities and the functional interplay existing between AR
and different neurotransmitter systems. In understanding the etiopathogenesis of AD, Cristina Lanni has also participated
to research new potential peripheral biomarkers for Alzheimer's disease, by characterizing and describing the modulation
of the conformational state of p53 by physiological concentrations of AB. At the moment, Cristina Lanni is researching on
the bidirectional link between gastrointestinal inflammation and neurodegeneration, with particular attention to circadian
clockwork modulation in the periphery and in the brain.

Research support:

- Funding "Young Investigator Award" at University of Pavia for the project "Lithium in Alzheimer's disease: protection
against beta-amyloid-induced neurodegeneration” Goal: Characterization of lithium ability to rescue from beta-amyloid
toxicity (12 months). Role: PI

- Grant PRIN 2007HJCCSF_001 for the research "Beta amyloid, the culprit of Alzheimer's neurodegeneration or a new
player in brain physiological and pathological neuromodulation?" Goal: Evaluation of the in vitro effect of beta amyloid on
dopamine release and on signal transduction machinery downstream presynaptic receptors controlling neurotransmitter
release (24 months). Role: Partecipant.

- Funding "Progetto Regione Lombardia - Almamater" SAL45-17261, for the research "From materials sciences to
development of new devices for the diagnosis and cure of aging related disorders" Goal: Dissection of the effect of AR on
p53 structure and functions (24 months). Role: Co-PI.

- Grant PRIN 2020SCBBN2_005 for the research "Glymphatic system: a new player in the gut-brain axis. Natural resources
to maintain homeostasis". Goal: To evaluate the relationship between gut dysbiosis and glymphatic system alteration and
to characterize the healthy properties of a food supplement based on plant extracts for relieving gut disequilibrium and the
associated disorders focusing on brain dysfunctions due to a deficient CSF diffusion and waste clearance (36 months).
Role: Co-PlI.



- National Grant: F13C22001110001_ IMMUNO-HUB Ministero della Salute — Piano Operativo Salute, PSC. Traiettoria 4 —
Interventi per la creazione di Hub delle Scienze della Vita nei settori della Farmaceutica, del Biomedicale e delle
Biotecnologie (36 months). Role: Partecipant.

- Grant AARG-23-1140660 for the research «Misalignment in circadian glymphatic system as trigger of neurodegeneration»
Goal: To establish the threshold (or time window) beyond which the glymphatic system impairment and pathological waste
deposition, due to circadian misalignment, becomes irreversible and triggers neurodegenerative processes (36 months).
Role: PI

B. Positions, Scientific Appointments and Honors

Professional Experience:

- 2023, September: Qualification to the role of Full Professor in Pharmacology

- 2015, 1st August: Associate Professor in Pharmacology, University of Pavia

- 2008, 29th December: Assistant Professor in Pharmacology, University of Pavia

- 2005-2008: Biomolecular Sciences and Biotechnology Doctorate fellowship, University of Pavia, on the project
"Alzheimer’s disease, new diagnostic and therapeutic tools: focus on p53".

- 2004-2005: Recipient of fellowship, Department of Experimental and Applied Pharmacology, University of Pavia to the
study of beta-amyloid peptide as therapeutic target in Alzheimer's disease.

- 2003-2004: Recipient of fellowship, “Istituto Neurologico Casimiro Mondino”, Pavia, to the study of biological markers in
Alzheimer's disease.

- 2001-2003: Recipient of fellowship, Department of Experimental and Applied Pharmacology, University of Pavia to the
study of the role of beta-amyloid peptide.

Honors and Awards:

2002 Neuropsycopharmacology Italian Society (SINPF) Poster Award for researches on the neuroprotection in
Alzheimer’s Disease

2003 Celltox (Associazione ltaliana Tossicologia in vitro) Travel Award

2004 SAFI (Scuola Avanzata di Formazione Integrata) Study Award on CNS pathologies

2005 SAFI (Scuola Avanzata di Formazione Integrata) Study Award on CNS pathologies

2009 12" International Conference on Alzheimer's Disease (ICAD) Travel Fellowship

2019  PI_Internal Quota ricerca FRG2019, Department of Drug Science, Pavia

2020 PI_Internal Quota ricerca FRG2020, Department of Drug Science, Pavia

2020 Outstanding Reviewer Award - Certificate of Achievement Signal Transduction and Targeted Therapy
(SpringerNature)

Memberships in Scientific Societies

Cristina Lanni is a member of Alzheimer's Association International Society to Advance Alzheimer's Research and
Treatment (ISTAART), ltalian Society for Pharmacology, Italian Society for Neuroscience and lItalian Society of
Neuropsychopharmacology. In addition, Cristina Lanni is included in the board of AMAE (Associazione Malati Acalasia
Esofagea) Onlus (www.amae.it) and to date she is the chairman of the scientific committee of this association, whose
activities are focused on increasing awareness for the rare disease achalasia.

Editorial Board

Associate Editor for Neurodegeneration - Frontiers in Neuroscience; Frontiers Topic Editor — Immune response modulation
by nanoparticle formulations; Guest Associate Editor in Pharmacology of Anti-Cancer Drugs; Review Editor for
Neurocognitive Aging and Behavior - Frontiers in Aging Neuroscience; Review Editor for Geriatric Medicine - Frontiers in
Medicine

Reviewer for the following scientific journals: Signal Transduction and Targeted Therapy, Molecular Neurobiology, Scientific
Reports, Frontiers in Pharmacology Experimental Pharmacology and Drug Discovery, Frontiers in Molecular Biosciences
Molecular Diagnostics and Therapeutics, Journal of Neuroscience Methods, Brain Research Bulletin, Neurotoxicity
Research, International Journal of Alzheimer’s disease, Plos One, Pharmacological Research, Biology.

C. Contributions to Science

The contributions to science are detailed below with the most significant references from the complete list of publications.
They can be divided into:

. Identification of peripheral markers of Alzheimer's disease

II. Pharmacological regulation of amyloid precursor protein (APP) metabolism and on the possible neuromodulatory role of
the beta amyloid peptide

[ll. Neurotoxic activity of beta amyloid and approaches targeting beta-amyloid for therapeutic intervention of Alzheimer's
disease

IV. Glymphatic system: a new view in the gut-brain axis



I - Identification of peripheral markers of Alzheimer's disease

Early diagnosis of Alzheimer's disease (AD) is a crucial starting point in disease management. Blood-based biomarkers
could represent an advantage in providing AD-risk information in primary care settings, and in monitoring the effectiveness
of any therapies. Candidate biochemical markers for AD should be molecules that represent some of the brain pathogenetic
processes typical of the disease or alterations in metabolic or cellular processes, as demonstrated by numerous studies
performed on both the brain and peripheral tissues of affected patients. Cristina Lanni found that fibroblasts and peripheral
blood cells from sporadic AD patients specifically express an anomalous and detectable conformational state of p53 that
makes these cells distinguishable from cells of age-matched non-AD subjects, thus supporting the existence of a putative
marker for AD [1]. When investigating the mechanism of such alteration, she also demonstrated that the exposure to
nanomolar concentrations of beta-amyloid induces the expression of unfolded p53 protein isoform in different AD models,
by affecting the expression and activity of different proteins regulating p53 function [2]. In particular, Cristina Lanni provided
evidence that soluble non-toxic beta amyloid is involved in disrupting the physiological functions of p53 producing a cellular
phenotype with an aberrant control of cell death pathways eventually resulting in the survival of injured dysfunctional cells.
As an extension of this research, Cristina Lanni developed and applied in an original way immunocytochemical and flow
cytometry techniques to identify conformationally altered p53 in blood cells deriving from AD and by subjects with mild
cognitive impairment [3]. Based on these data, to date, the AlzoSure® Predict test has been developed to quantify the AZ
284® peptide as readout of the unfolded conformational variant of p53 (U-p53AZ) [4].

This research has been supported by: Funding "Progetto Regione Lombardia - Almamater" SAL45-17261, for the project
"From materials sciences to development of new devices for the diagnosis and cure of aging related disorders" Goal:
Dissection of the effect of AR on p53 structure and functions (24 months). Role: Co-PlI.
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Il - Pharmacological regulation of amyloid precursor protein (APP) metabolism and on the possible
neuromodulatory role of the beta amyloid peptide

The research conducted by Cristina Lanni was oriented to characterize the intracellular transduction pathways modulating
the non-amyloidogenic metabolism of APP, thus leading to the release of soluble APP and the reduction in beta amyloid
production. In particular, Cristina Lanni directly contributed to dissect the function of phosphorylations regulated by protein
kinase C (PKC), as well as by casein kinase 2 (CK2), defining the specific roles for different isoforms of PCK and for CK2
in the pharmacological modulation of APP metabolism [1-2]. Furthermore, Cristina Lanni also contributed in defining the
functions and the mechanisms of APP degradation regulating the release of the amyloid precursor protein intracellular
domain, known as AICD.

When focusing on beta-amyloid, besides its widely investigated role as the main pathogenic marker responsible for
neurodegeneration in AD, Cristina Lanni participated to a strong research line indicating B-amyloid (AB) as a normal product
of neuronal metabolism, acting as a crucial regulator of key physiological functions at synapse. In particular, she contributed
to demonstrate that AR regulates the release of several neurotransmitters, including dopamine, GABA, glutamate,
aspartate, and glycine, by mainly affecting the cholinergic control of their release, in conditions not resulting in neurotoxicity
[3-4].

This research has been supported by: PRIN 2007HJCCSF_001 for the project "Beta amyloid, the culprit of Alzheimer's
neurodegeneration or a new player in brain physiological and pathological neuromodulation?" Goal: Evaluation of the in
vitro effect of beta amyloid on dopamine release and on signal transduction machinery downstream presynaptic receptors
controlling neurotransmitter release (24 months). Role: Partecipant.
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Il - Neurotoxic activity of beta amyloid and approaches targeting beta-amyloid for therapeutic intervention of
Alzheimer's disease

Most AD drugs currently available can only alleviate symptoms rather than modify the underlying molecular cause of AD.
In the field of therapeutic interventions targeting at various beta-amyloid (AB)-associated pathological mechanisms of AD,



Cristina Lanni contributed in better characterizing the kinetics and the chemical and physical factors contributing the A
nucleation from monomer to fibrils. In particular, she participated in striking differences in the electrophoretic patterns of A
1-42 and AB 1-40 over time, and in elucidating different aggregation states, which reflect the diverse oligomerization
behavior of two very similar peptides as well as the different profile of toxicity [1]. Based on this characterization, Cristina
Lanni then contributed in the design and characterization of the mechanism of action of different synthetic and hybrid
compounds able to interfere with the neurotoxic properties of AR [2-4]. This research led to a national patent C.T.I.N.
0001387037 on “Derivati antracenedionici e aza-antracenedionici come agenti capaci di inibire 'aggregazione di peptidi
beta-amiloidi”, in which Cristina Lanni is co-inventor.
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IV — Glymphatic system: a new view in the gut-brain axis.

Increasing evidence supports the reciprocal communication between the enteric and the central nervous system (CNS) in
disease, with a critical role of peripheral inflammatory processes in the pathogenesis of dementia. Cristina Lanni contributed
to this field by investigating the role of the dysfunctionality of the glymphatic system (a fluid-clearance pathway that consists
of periarterial cerebro-spinal fluid inflow running in the same direction as blood flow, ensuring the clearance of metabolic
waste from the interstitial space of the brain parenchyma) as common linker between the brain and the periphery [1-2]. This
highly polarized macroscopic system is primarily active during non rapid eye movement (non-REM) sleep and states of high
slow-wave activity. It is inextricably linked to sleep, to the extent that flow appears to stop with the onset of wakefulness.
The hypothesis of an imbalance of glymphatic system as linker between the brain and the periphery has been funded (PRIN
2020SCBBN2_005 for the research "Glymphatic system: a new player in the gut-brain axis. Natural resources to maintain
homeostasis". Goal: To evaluate the relationship between gut dysbiosis and glymphatic system alteration and to
characterize the healthy properties of a food supplement based on plant extracts for relieving gut disequilibrium and the
associated disorders focusing on brain dysfunctions due to a deficient CSF diffusion and waste clearance (36 months).
Role Co-PlI).

Starting by this grant, Cristina Lanni has recently started up a new research, with the aim to better investigate the circadian-
driven glymphatic system dynamics as an early driver of neurodegeneration. This working hypothesis has been recently
awarded by the Alzheimer’s Association (Grant AARG-23-1140660 for the research «Misalignment in circadian glymphatic
system as trigger of neurodegeneration» Goal: To establish the threshold (or time window) beyond which the glymphatic
system impairment and pathological waste deposition, due to circadian misalignment, becomes irreversible and triggers
neurodegenerative processes (36 months). Role: Pl). The characterization of the events and the relationship among gut
inflammation, glymphatic influx alteration and brain waste product deposition will contribute in understanding how a
peripheral inflammatory hit may disorganize and drive a process prodromal of neurodegeneration.
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