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An intact, molecularly active 
postmortem whole human 
brain model of Alzheimer’s disease

Figure 2. Pharmacokinetics of  small molecule 
(BEX-001) on the BrainEx platform. BEX-001 (0.6 
µg/mL) or vehicle control was administered 
�è�î�è�é�Ú�â�Þ�Ø�Ö�á�á�î�� �ë�Þ�Ö�� �é�Ý�Ú�� �å�Ú�ç�Û�ê�è�Ö�é�Ú�� �Ø�Þ�ç�Ø�ê�Þ�é�� �Ö�ã�Ù�� �æ�ê�Ö�ã�é�Þ���Ú�Ù��
longitudinally over 12 h by LC-MS in (A) circulating 
perfusate (ng/mL) and (B) brain parenchyma (ng/g).
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�¼���â�Ö�ß�ä�ç���×�Ö�ç�ç�Þ�Ú�ç���é�ä���Ù�Ú�ë�Ú�á�ä�å�Þ�ã�Ü���Ú���Ú�Ø�é�Þ�ë�Ú���é�Ý�Ú�ç�Ö�å�Þ�Ú�è���Û�ä�ç���¼�á�ï�Ý�Ú�Þ�â�Ú�ç���è���Ù�Þ�è�Ú�Ö�è�Ú���Þ�è���é�Ý�Ú���á�Þ�â�Þ�é�Ú�Ù���Ö�×�Þ�á�Þ�é�î���ä�Û���å�ç�Ú�Ø�á�Þ�ã�Þ�Ø�Ö�á���â�ä�Ù�Ú�á�è��
�é�ä�� �å�ç�Ú�Ù�Þ�Ø�é�� �Ø�á�Þ�ã�Þ�Ø�Ö�á�� �Ú���Ø�Ö�Ø�î���� �¼�ã�Þ�â�Ö�á�� �â�ä�Ù�Ú�á�è�� �ä�Û�é�Ú�ã�� �Û�Ö�Þ�á�� �é�ä�� �ç�Ú�Ø�Ö�å�Þ�é�ê�á�Ö�é�Ú�� �à�Ú�î�� �Ö�è�å�Ú�Ø�é�è�� �ä�Û�� �Ý�ê�â�Ö�ã�� �Ù�Þ�è�Ú�Ö�è�Ú�� �×�Þ�ä�á�ä�Ü�î�� �Ö�ã�Ù��
�Ú�é�Þ�ä�á�ä�Ü�î���� �Ö�ã�Ù�� �Ý�ê�â�Ö�ã�‘�Ù�Ú�ç�Þ�ë�Ú�Ù�� �Þ�ã�� �ë�Þ�é�ç�ä�� �è�î�è�é�Ú�â�è���� �ì�Ý�Þ�á�Ú�� �ë�Ö�á�ê�Ö�×�á�Ú���� �é�î�å�Þ�Ø�Ö�á�á�î�� �á�Ö�Ø�à�� �é�Ý�Ú�� �â�ê�á�é�Þ�Ø�Ú�á�á�ê�á�Ö�ç�� �Ö�ç�Ø�Ý�Þ�é�Ú�Ø�é�ê�ç�Ú�� �Ö�ã�Ù��
�â�Ö�é�ê�ç�Ú���å�Ý�Ú�ã�ä�é�î�å�Ú�è���ä�Û���é�Ý�Ú���Ö�Ù�ê�á�é���Ö�Ü�Ú�Ù���×�ç�Ö�Þ�ã�����Ï�ä���Ö�Ù�Ù�ç�Ú�è�è���é�Ý�Þ�è���Ü�Ö�å�����ì�Ú���Ú�è�é�Ö�×�á�Þ�è�Ý�Ú�Ù���½�ç�Ö�Þ�ã�À�í�����Ö�ã���Ú�í���ë�Þ�ë�ä���ì�Ý�ä�á�Ú���×�ç�Ö�Þ�ã��
�å�Ú�ç�Û�ê�è�Þ�ä�ã�� �å�á�Ö�é�Û�ä�ç�â�� �é�Ý�Ö�é�� �è�ê�å�å�ä�ç�é�è�� �å�Ý�î�è�Þ�ä�á�ä�Ü�Þ�Ø�Ö�á�� �â�Ö�Þ�ã�é�Ú�ã�Ö�ã�Ø�Ú�� �ä�Û�� �â�ä�á�Ú�Ø�ê�á�Ö�ç�� �Ö�ã�Ù�� �Ø�Ú�á�á�ê�á�Ö�ç�� �Û�ê�ã�Ø�é�Þ�ä�ã�� �Þ�ã�� �å�ä�è�é�â�ä�ç�é�Ú�â��
�Ý�ê�â�Ö�ã���×�ç�Ö�Þ�ã�è�����Þ�ã�Ø�á�ê�Ù�Þ�ã�Ü���é�Þ�è�è�ê�Ú���Û�ç�ä�â���Ù�ä�ã�ä�ç�è���ì�Þ�é�Ý���¼�á�ï�Ý�Ú�Þ�â�Ú�ç���è���Ù�Þ�è�Ú�Ö�è�Ú�����½�ç�Ö�Þ�ã�À�í���Ú�ã�Ö�×�á�Ú�è���å�ç�Ú�Ø�á�Þ�ã�Þ�Ø�Ö�á���Ù�ç�ê�Ü���Ù�Þ�è�Ø�ä�ë�Ú�ç�î��
�Ö�ã�Ù�� �é�ç�Ö�ã�è�á�Ö�é�Þ�ä�ã�Ö�á�� �ë�Ö�á�Þ�Ù�Ö�é�Þ�ä�ã�� �Ù�Þ�ç�Ú�Ø�é�á�î�� �Þ�ã�� �é�Ý�Ú�� �Ý�ê�â�Ö�ã�� �Ù�Þ�è�Ú�Ö�è�Ú�� �×�ç�Ö�Þ�ã���� �è�ê�å�å�ä�ç�é�Þ�ã�Ü�� �é�Ö�ç�Ü�Ú�é�� �ë�Ö�á�Þ�Ù�Ö�é�Þ�ä�ã���� �å�Ý�Ö�ç�â�Ö�Ø�ä�à�Þ�ã�Ú�é�Þ�Ø��
�Ö�è�è�Ú�è�è�â�Ú�ã�é���Ö�ã�Ù���×�ç�Ö�Þ�ã���å�Ú�ã�Ú�é�ç�Ö�é�Þ�ä�ã�����å�Ý�Ö�ç�â�Ö�Ø�ä�Ù�î�ã�Ö�â�Þ�Ø���Ö�ã�Ù���Û�ê�ã�Ø�é�Þ�ä�ã�Ö�á���ç�Ú�Ö�Ù�ä�ê�é�è�����×�Þ�ä�â�Ö�ç�à�Ú�ç���Ù�Þ�è�Ø�ä�ë�Ú�ç�î�����Ö�ã�Ù���ã�ä�ë�Ú�á��
�é�Ö�ç�Ü�Ú�é���Þ�Ù�Ú�ã�é�Þ���Ø�Ö�é�Þ�ä�ã��

ETHICAL CONSIDERATIONS

Acquisition of postmortem human brains adheres to the highest 
possible ethical standards, overseen by an independent board of 
world-renowned bioethicists. Brains are procured through Organ 
Procurement Organizations (OPOs) with enhanced levels of consent 
�Û�ç�ä�â�� �å�Ö�é�Þ�Ú�ã�é�è�� �Ö�ã�Ù�� �Û�Ö�â�Þ�á�Þ�Ú�è�� �é�Ý�Ö�é�� �è�å�Ú�Ø�Þ���Ø�Ö�á�á�î�� �Ø�ä�ë�Ú�ç�� �é�Ý�Ú�� �½�ç�Ö�Þ�ã�À�í��
�å�á�Ö�é�Û�ä�ç�â���� �È�Ú�Ö�è�ê�ç�Ú�è���Ö�ç�Ú���é�Ö�à�Ú�ã���ä�ã�� �é�Ý�Ú���½�ç�Ö�Þ�ã�À�í�� �Ù�Ú�ë�Þ�Ø�Ú���é�ä�� �Ú�ã�è�ê�ç�Ú���é�Ý�Ö�é��
there is no possibility of coordinated network activity associated with 
consciousness.

[1] THE BRAINEX PLATFORM

Figure 1. The BrainEx platform enables drug discove ry in whole human disease brains. Bexorg has 
established a platform that maintains intact, molecularly and cellularly active postmortem human brains. The 
�×�ç�Ö�Þ�ã���Þ�è���Ø�ä�ã�ã�Ú�Ø�é�Ú�Ù���é�ä���é�Ý�Ú���½�ç�Ö�Þ�ã�À�í�� �Ù�Ú�ë�Þ�Ø�Ú���ë�Þ�Ö���Þ�é�è���Ú�ã�Ù�ä�Ü�Ú�ã�ä�ê�è���ë�Ö�è�Ø�ê�á�Ö�ç���è�î�è�é�Ú�â���� �¼�ã���Ö�Ø�Ú�á�á�ê�á�Ö�ç���Ö�ç�é�Þ���Ø�Þ�Ö�á���å�Ú�ç�Û�ê�è�Ö�é�Ú��
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, 
�Ö�ã�Ù���Û�ê�ã�Ø�é�Þ�ä�ã�Ö�á���å�Ý�Ö�ç�â�Ö�Ø�ä�á�ä�Ü�î���Ø�Ö�ã���×�Ú���Ö�è�è�Ú�è�è�Ú�Ù���á�ä�ã�Ü�Þ�é�ê�Ù�Þ�ã�Ö�á�á�î���Þ�ã���×�ç�Ö�Þ�ã���é�Þ�è�è�ê�Ú���Ö�ã�Ù���é�ç�Ö�ã�è�á�Ö�é�Þ�ä�ã�Ö�á���×�Þ�ä���ê�Þ�Ù�è��

[2] PHARMACOKINETICS (PK) 
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[3] FUNCTIONAL PHARMACOLOGY

[5] BRAIN PENETRATION 
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Figure 3. BrainEx enables functional pharmacology a ssessment of 
energy metabolism in intact postmortem human brains . Cumulative 
normalized glucose uptake (left) and lactate release (right) were measured 
during BrainEx perfusion after systemic dosing with BEX-001 or vehicle. Data 
�Ö�ç�Ú�� �è�é�ç�Ö�é�Þ���Ú�Ù�� �×�î�� �Ù�ä�ã�ä�ç�� �Ù�Þ�Ö�Ü�ã�ä�è�Þ�è�� �”�¿�Ú�â�Ú�ã�é�Þ�Ö���� �é�ä�å���� �É�ä�ã�‘�Ù�Ú�â�Ú�ã�é�Ú�Ù�� �Ø�ä�ã�é�ç�ä�á�è����
�×�ä�é�é�ä�â�•���� �À�Ö�Ø�Ý�� �å�ä�Þ�ã�é�� �Þ�è�� �ä�ã�Ú�� �å�Ú�ç�Û�ê�è�Þ�ä�ã�� �ç�ê�ã���� �½�À�Ó�‘�������� �å�ä�Þ�ã�é�è�� �Ö�ç�Ú�� �Ø�ä�á�ä�ç�Ú�Ù�� �×�î��
achieved target concentration (0-6 µg/mL). In dementia brains, BEX-001 
�è�Þ�Ü�ã�Þ���Ø�Ö�ã�é�á�î���Þ�ã�Ø�ç�Ú�Ö�è�Ú�Ù���Ü�á�ê�Ø�ä�è�Ú���ê�å�é�Ö�à�Ú���”�å���z�������������%�•���Ö�ã�Ù���á�Ö�Ø�é�Ö�é�Ú���ç�Ú�á�Ú�Ö�è�Ú���”�å���z��
����������� �•���� �É�ä�� �è�Þ�Ü�ã�Þ���Ø�Ö�ã�é�� �Ú���Ú�Ø�é�è�� �ì�Ú�ç�Ú�� �ä�×�è�Ú�ç�ë�Ú�Ù�� �Þ�ã�� �ã�ä�ã�‘�Ù�Ú�â�Ú�ã�é�Ú�Ù�� �Ø�ä�ã�é�ç�ä�á��
�×�ç�Ö�Þ�ã�è���”�Ü�á�ê�Ø�ä�è�Ú���ê�å�é�Ö�à�Ú���å���z�������"���#�������á�Ö�Ø�é�Ö�é�Ú���ç�Ú�á�Ú�Ö�è�Ú���å���z�������!���$�#�•��
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Figure 5. BrainEx preserves blood-brain barrier sel ectivity and 
predicts AAV vector brain biodistribution. Adeno-associated viral (AAV) 
vectors were delivered systemically to human brains maintained ex vivo using 
the BrainEx perfusion platform. Transgene expression was assessed 24 h 
post-delivery by RNAscope in situ hybridization. (A) AAV9 (blue) and 
�¼�¼�Ñ�‘�¾�¼�Ë�������”�ç�Ú�Ù�•�����è�Ú�ç�ä�é�î�å�Ú�è���ì�Þ�é�Ý���Ù�Ú�â�ä�ã�è�é�ç�Ö�é�Ú�Ù���Ö�×�Þ�á�Þ�é�î���é�ä���Ú���Ø�Þ�Ú�ã�é�á�î���Ø�ç�ä�è�è���é�Ý�Ú��
�×�á�ä�ä�Ù�‘�×�ç�Ö�Þ�ã���×�Ö�ç�ç�Þ�Ú�ç���”�½�½�½�•�����”�½�•���¼�¼�Ñ�����”�ç�Ú�Ù�•���Ö�ã�Ù���¼�¼�Ñ�%���”�×�á�ê�Ú�•�����¼�¼�Ñ�����Þ�è���Ö���è�Ú�ç�ä�é�î�å�Ú��
with limited capacity to traverse the BBB, whereas AAV9 is BBB-permeable.
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Figure 4. Pharmacodynamic (PD) biomarkers 
measured longitudinally on BrainEx using 
stable-isotope tracing. Brains were co-dosed 
with ¹³C-glucose and either vehicle (black) or 
BEX-001 (red), and serial prefrontal cortex (PFC) 
biopsies were collected at the indicated timepoints 
during perfusion. Targeted mass spectrometry 
�æ�ê�Ö�ã�é�Þ���Ú�Ù�� �;�=�¾�� �Þ�ã�Ø�ä�ç�å�ä�ç�Ö�é�Þ�ä�ã�� �Þ�ã�é�ä�� �å�Ö�é�Ý�ì�Ö�î��
metabolites-pyruvate (m+3), (iso)citrate (m+4), and 
�è�Ú�ç�Þ�ã�Ú���”�â�w���•���”�ç�Ú�á�Ö�é�Þ�ë�Ú���Ö�×�ê�ã�Ù�Ö�ã�Ø�Ú�����¼���Ð�������â�w�í���Ù�Ú�ã�ä�é�Ú�è��
the number of ¹³C atoms incorporated).

Figure 6. Biomarker discovery in 
BrainEx-perfused intact human brains using 
single-nucleus RNA sequencing (A) and 
SomaScan 11k proteomics platform (B).  (A) 
Following vehicle or BEX-001 perfusion runs, brain 
tissue was collected post-perfusion (24 h), 
snRNA-seq was performed to resolve cell-type 
composition and identify candidate biomarkers with 
�Ø�Ú�á�á�‘�é�î�å�Ú���è�å�Ú�Ø�Þ���Ø�Þ�é�î�����Ç�Ú�Û�é�����Ð�È�¼�Ë���ä�Û���ã�ê�Ø�á�Ú�Þ���Ø�ä�á�ä�ç�Ú�Ù���×�î��
annotated major brain cell types. Right: 
representative “feature” maps for three example 
novel biomarker candidates shown as normalized 
transcript abundance across the same embedding 
for Vehicle vs BEX-001 conditions (color scale: low to 
high expression).
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�Á�Þ�Ü�ê�ç�Ú�� �#���� �É�Ú�ê�ç�ä�á�Ú�ã�è�� �á�Ú�Ö�ç�ã�è�� �å�Ö�é�Þ�Ú�ã�é�‘�è�é�ç�Ö�é�Þ���Ú�Ù�� �Ù�Þ�è�Ú�Ö�è�Ú�� �é�ç�Ö�ß�Ú�Ø�é�ä�ç�Þ�Ú�è��
using BrainEx derived ground truth multiomic data. �È�ê�á�é�Þ�ä�â�Þ�Ø���å�ç�ä���á�Ú�è��
generated from physiologically maintained postmortem human brains on the 
BrainEx perfusion platform are embedded into a low dimensional disease 
manifold spanning Healthy, Early, Mid, and Late Alzheimer’s disease states. 
Each point represents an individual human brain omic sample (or aggregated 
�Ù�ä�ã�ä�ç�� �å�ç�ä���á�Ú�•���� �Ö�ã�Ù�� �Ø�ä�ã�ã�Ú�Ø�é�Þ�ã�Ü�� �è�é�ç�Ú�Ö�â�á�Þ�ã�Ú�è�� �Ù�Ú�å�Þ�Ø�é�� �Þ�ã�Û�Ú�ç�ç�Ú�Ù�� �é�ç�Ö�ã�è�Þ�é�Þ�ä�ã�è�� �Ö�á�ä�ã�Ü��
the disease continuum, enabling data driven ordering of molecular states over 
�å�ç�ä�Ü�ç�Ú�è�è�Þ�ä�ã�����Ï�Ý�Þ�è���é�ç�Ö�ß�Ú�Ø�é�ä�ç�î���Û�ç�Ö�â�Ú�ì�ä�ç�à���è�ê�å�å�ä�ç�é�è���Ù�Þ�è�Ø�ä�ë�Ú�ç�î���ä�Û���è�é�Ö�Ü�Ú���è�å�Ú�Ø�Þ���Ø��
pathway shifts, nomination of mechanistically distinct therapeutic target 
�Ø�á�Ö�è�è�Ú�è���� �Ö�ã�Ù�� �Þ�Ù�Ú�ã�é�Þ���Ø�Ö�é�Þ�ä�ã�� �ä�Û�� �×�Þ�ä�â�Ö�ç�à�Ú�ç�è�� �é�Ý�Ö�é�� �×�ç�Þ�Ù�Ü�Ú�� �×�ç�Ö�Þ�ã�� �é�Þ�è�è�ê�Ú�� �×�Þ�ä�á�ä�Ü�î�� �é�ä��
�×�Þ�ä���ê�Þ�Ù���ç�Ú�Ö�Ù�ä�ê�é�è���è�ê�Ø�Ý���Ö�è���¾�Î�Á���Ö�ã�Ù���å�á�Ö�è�â�Ö��

A B

(B) Following vehicle or BEX-001, brain tissue was collected and 
�å�ç�ä���á�Ú�Ù�� �ê�è�Þ�ã�Ü�� �é�Ý�Ú�� �Î�ä�â�Ö�Î�Ø�Ö�ã�� �����à���� �� �Ã�Ú�Ö�é�â�Ö�å�è�� �Ù�Þ�è�å�á�Ö�î��
row-scaled log2 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. Vehicle).
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