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INTRODUCTION

A major barrier to developing effective therapies for Alzheimer's disease is the limited ability of preclinical models
to predict clinical efficacy. Animal models often fail to recapitulate key aspects of human disease biology ano
etiology, and human-derived in vitro systems, while valuable, typically lack the multicellular architecture ano
mature phenotypes of the adult aged brain. To address this gap, we established Brainkx, an ex vivo whole brain
perfusion platform that supports physiological maintenance of molecular and cellular function in postmortem
human brains, Including tissue from donors with Alzheimer's disease. BrainEx enables preclinical drug discovery
and translational validation directly in the human disease brain, supporting target validation, pharmacokinetic
assessment and brain penetration, pharmacodynamic and functional readouts, biomarker discovery, and novel

target identification,

ETHICAL CONSIDERATIONS

Acquisition of postmortem human brains adheres to the highest
possible ethical stanagards, overseen by an independent board of
world-renowned bioethicists. Brains are procured through Organ
Procurement Organizations (OPOs) with enhanced levels of consent
from patients and families that specifically cover the BrainkEx
platform. Measures are taken on the BrainEx device to ensure that
there is no possibility of coorainated network activity associated with
CONSCIOUSNESS.

BrainEx Platform

1] THE BRAINEX PLATFORM
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Figure 1. The BrainEx platform enables drug discovery in whole human disease brains. Bcxorg has
established a platform that maintains intact, molecularly and cellularly active postmortem human brains. The
brain is connected to the Brainkx device via its endogenous vascular system. An acellular artificial perfusate
supplies the brain with oxygen and nutrients, while a real-time operating system regulates physiological
homeostasis. Drugs can be administered to the brain systemically, and pharmacokinetics, pharmacodynamics,
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B Figure 3. BrainEx enables functional pharmacology assessment of

energy metabolism in intact postmortem human brains. Cumulative
normalized glucose uptake (left) and lactate release (right) were measured
during BrainkEx perfusion after systemic dosing with BEX-001 or vehicle. Data
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Figure 2. Pharmacokinetics of small molecule
(BEX-001) on the BrainEx platform. BEX-001 (0.6
ug/mL) or wvehicle control was administered
systemically via the perfusate circuit and guantifiec
longitudinally over 12 h by LC-MS in (A) circulating
perfusate (ng/mL) and (B) brain parenchyma (ng/g).
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Figure 6. Biomarker  discovery in NON-DEMENTED CONTROLS A

BrainEx-perfused intact human brains using
single-nucleus RNA sequencing (A) and
SomaScan 11k proteomics platform (B). (A
~ollowing venicle or BEX-00T perfusion runs, brain
fissue was colected post-perfusion
snRNA-seq was performed to resolve cell-type
composition and identity candidate biomarkers with
cell-type specificity. Left: UMAP of nuclel colored by
types.
representative "feature” maps for three example
novel biomarker candidates shown as normalized
transcript abundance across the same embedding

annotated  major  brain  céll

(24 n),

Right.

for Vehicle vs BEX-001 conditions (color scale: low to

Nigh expression).

Figure 7. Neurolens learns patient-stratified disease trajectories
using BrainEx derived ground truth multiomic data. |\ultiomic profiles
generated from physiologically maintained postmortem human brains on the
BrainkEx perfusion platform are embedded into a low dimensional disease
manifold spanning Healthy, Early, Mid, and Late Alzheimer's disease states.
ach point represents an individual human brain omic sample (or aggregated
donor profile), and connecting streamlines depict inferred transitions along
the disease continuum, enabling data driven ordering of molecular states over
progression. This trajectory framework supports discovery of stage specific
Dathway shifts, nomination of mechanistically distinct therapeutic target
classes, and identification of biomarkers that bridge brain tissue biology to
piofluid readouts such as CSF and plasma.

(B) Following vehicle or BEX-00T, brain tissue was collected and
orofled using the SomaScan 11k, Heatmaps display
row-scaled log? protein expression (z-score, capped at +/-3)
for curated functional protein  groups.  Proteostasis,
Autophagy/Endolysosomal,  Neuronal/synaptic, and  Core
Carbon Metabolism. Columns represent individual samples
separated by treatment group (BEX-001 vs. Venhicle).

References

Daniele, S. G, Trummer, G, Hossmann, K. A, et al. (202 1), Brain vulnerability and viability after ischaemia. Nature Reviews Neuroscience, 22, 553-572. https://doiorg/10.1038/541583-021-00488-y
Andrievic, D, Vrselja, Z, Lysyy, T, et al. (2022). Cellular recovery after prolonged warm ischaemia of the whole body. Nature, 608, 405-412. https://doiorg/10.1038/541586-022-05016-1

Vrsela, Z., Daniele, S. G, Silbereis, J, et al. (2019). Restoration of brain circulation and cellular functions hours post-mortem. Nature, 568, 336—-34 3. https://doiorg/10.1038/541586-019-1099-1



