Addressing lipid-dependent resolution of :
inflammation in Alzheimer's disease via
biochemical and computational methods

M. Bruno®?, F. de Santis!3, M.V. Mattoli%, . Ciccocioppo®, A. Thomas?, L. Bonanni®3, P. Tocco’, M. Lupinettié, M. Balducci®, M. Russo®, D. Calisi®, M. Rossi®, P. Cerrone?, P. Sucapane’?, M.
Pirolli%, D. Tortolani’?, E. Conte'?, A.M. Sardanelli'?, O. Nicolotti'?, A. Leuti'?, S. Oddi!%, S. Sacco?, M. Maccarrone!!, U. Nocentini!!

D &
o

1 Spirio, Pescara, taly; 2. Memory Clinic Dementia Research Unit, Tor Vergata, Rome, faly; 3. Department and Applied Clinical Sciences, University of L'Aquila, L'Aquila, aly; 4. Center for Cogritive
Disorders and Dementias (CCDD), Distrct Operations Unit 2 (NOD2), Lanciano, Italy; 5. Department of Neuroscience, Imaging and Clinical Science, "G. DAnnunzio" University of Chieti-Pescara, Chiet, Italy; 6. Department of Aging Medicine and Sciences, University 'G. D'Annunzio” of Chiet-Pescara, Chieti, Italy; 7.
Department of Neurology and Stroke Unit, Pescara Hospital, Pescara, Ialy; 8 UOS Psychogeriatry CCDD — ASL Pescara,laly; 9. Neurology Unit, ASL Teramo, Teramo, Itay; 10. Department of Neurology, LAquila, taly; 1. Labe L

Fondazione Santa Lucia, Rome, laly; 12. Department Department N , University of Bari Aldo Moro, Bari Italy; 13. Cliics of Neurology, San Pio da Petralcina Hospital, Vasto, Chieti, Italy.

Alzheimer’s Disease (AD) features unresolved neuroinflammation driven by dysfunctional microglia. [1]

Inflammation resolution is a physiological process governed by endogenous lipids like specialized pro-resolving mediators (SPMs), which
limit acute inflammation and support tissue repair.;2) Endocannabinoids (eCBs), such as anandamide (AEA), have emerged as
neuromodulators with immunoregulatory properties and potential crosstalk with the SPM network. Impaired resolution—due to
insufficient SPM production or dysfunctional receptor/enzyme expression—is evident in AD models and patients, (3] suggesting that
enhancing resolution could offer therapeutic benefits.[1]
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URB597 - systemic and intranasal delivery
Novel dual CB2/GPR18 agonist

3. Designing new tools for target engagement, including a
dual CB2/GPR18 receptor agonist and an intranasal
FAAH inhibitor (URB597);
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Clinical Assessments

4. Correlating patient molecular data with clinical scores .. *  Mini Mental State Examination (MMSE)
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properties and therapy responses.
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Clinical Dementia Rating scale (CDR)

. Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS)

. Hospital Anxiety and depression Scale(HADS)

. Instrumental Activities od Daily Living (IADL)

. Brief Psychiatric Rating Scale (BPRS)

PET imaging

Analyses

Flow cytometry for immune profiling

LC-MS/MS for lipidomics

gRT-PCR and Western blotting for gene/protein
expression

Multiplex Luminex for cytokine detection

Histology for neuroinflammation

AAAL Computational techniques

-L Evolutionary algorithms, molecular dynamics,
docking, and machine learning—support drug
design and data integration.

EXPECTED RESULTS

*  Elevating AEA will exert neuromodulatory effects and improve cognition in Tg mice.

¢ Elucidation of resolution pathways, validate combined activation of resolution and eCB receptors in MCI/AD, and optimize an

inhalable URB formulation.

¢ Outcomes may reveal biomarkers for early diagnosis and lead to new therapeutic strategies to mitigate neuroinflammation,

potentially improving care and reducing healthcare costs.
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