PETABC Scientific Abstract:

The blood-brain barrier (BBB) expresses different ATP-binding cassette (ABC) transporters,
which control the access of endogenous and exogenous compounds from the blood into the brain
as well as their removal from the brain into the blood. The export function of the BBB is of
increasing importance and is moving continuously into the focus of research on
neurodegenerative diseases (ND). We have described for the first time that the ABC transporter
C1 (ABCC1) is exceptionally important for the export of metabolites from the brain, especially for
amyloid-B (AB) [1]. In 2019, the first ABCC1 mutation was found in a family from Phoenix (AZ,
USA) with inherited clinical Fronto-temporal Lobe Degeneration (FTD) and histological AD
unpublished data. Apart from ABCC1, several other ABC transporters have been linked to NDs.
Amongst them, a potential role of ABCA7 has been discovered in a large genome-wide
association study [2]. We hypothesized that ABC transporter function can be used to determine
the impairment and remaining capacity of the BBB export in individual patients in vivo with
different NDs (AD, PD, LBD, PSP) [3,4].

Moreover, ABC transporters may be therapeutically targeted to enhance the AR export capacity
of the BBB. To this end, we performed the drainAD phase lla study (NCT03417986 [a]) to
investigate the potential role of ABCC1 as a new diagnostic and treatment target for AD. The
study showed that patients and controls excrete AB40 and AB42 in a time-dependent manner,
presumably according to their BBB ABCC1 function. To further advance this novel therapeutic
concept, methodology is critically needed to directly measure cerebral ABCC1 function in vivo in
patients. Over the last years, partners of this consortium have performed multiple in vitro and
functional animal studies in vivo to describe the function of ABCC1 and ABCA?7, and have
established a new positron emission tomography (PET) protocol to measure ABCC1 function in
the rodent brain, which potentially can be used in patients [5,6].

Building on our previous work, we now aim to translate our new ABCC1 PET protocol to AD
patients to assess whether cerebral ABCC1 function is impaired in comparison to age-matched
healthy control subjects and to investigate the relevance of ABCC1 for the diagnostics of
functional BBB-deficiency, which will allow better classification of patient groups. In parallel, we
will extend our efforts to ABCA7 and aim at developing the first PET radiotracers for imaging of
ABCAY. These efforts will comprise several in vitro and in vivo investigations by using human and
mouse cell culture BBB models (hPSC/iPSC-based and with specific knockout endothelia),
humanized mouse models (hABCA7flx unpublished), chemical synthesis of new ABCA?7 probes,
morphological/toxicology analyses, ssNMR/cryo-EM, radiolabeling methods, and animal PET
imaging. The humanized mouse models available to us are inducible and worldwide unique.
These will enable us to assess the specific function of the human transport molecules A7 (and C1
[7], A1 under development) in different settings. Following a precision medicine approach, the
segregation of disease diagnoses/sub-diagnoses based on ABC transporter function may
potentially enable targeted treatment studies for those patients who show transport deficiency.
Moreover, the assessment of ABC transporter function may potentially allow for the stratification
of patient populations for preventive interventions.
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