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performance in a memory assessment called the object recognition test. The
graph on the left shows that the rats treated with gene therapy displayed
significantly higher contact recognition index values than the control group
represented by the black bars. This indicates that the rats treated with gene
therapy tended to recognize and engage with the novel object more frequently
than those in the control group. Treated rats also spent more time identifying
the novel object than the control group, as indicated by the time recognition
index in the right graph. These findings imply that Cog-201 enhanced mem-
ory and recognition in the treated rats.

These findings were another ‘eureka” moment: not only did we have a poten-
tial therapeutic benefit on anxiety, but the improved memory could help
millions of people who struggle with Alzheimers disease, for which current
medications are hardly effective. Therefore, precisely targeting the HTR2A
gene presents a novel therapeutic approach for treating chronic anxiety and

age-related cognitive decline.

Figure 8.3: Treatment Effects of
Medication vs. Cog-101 or Cog-201
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Figure 9.1: The Arrangement and
Vital Elements of the BBB
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Note: The BBB safeguards the brain from substances in the bloodstream
while permitting nutrients to enter smoothly. Panel A: A long view of the
BBB showcases how blood circulates through the capillaries (blood vessels).
The barrier is constructed by packed cells lining these capillaries’ walls.
Surrounding these capillaries are astrocyte cells (in purple), which uphold
the integrity of the BBB and sustain brain function. Panel B illustrates a
cross-sectional view of the blood-brain barrier, with a circular depiction of a
blood vessel surrounded by astrocytes. Astrocytes extend their “feet” to enfold
the vessels and provide support while regulating the flow of substances into
the brain. Panel C depicts the connection between neurons (blue), astrocytes
(yellow), and blood vessels, highlighting how astrocytes facilitate communi-

cation between capillaries and brain cells to maintain brain function. Panel
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D is an actual stained microscopic image in which dark-colored astrocytes

envelop a blood vessel with their visible long extensions, interacting to uphold

this protective barrier effectively and ensure the smooth passage of crucial
nutrients and signals to the brain.

Figure 9.2: Nose-To-Brain Delivery of
Gene Therapy Using AAV9 Vectors
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Note: The top right panel depicts the mouse brain image indicating delivery

of Cog-201 into the brain as illustrated by the green labeling of neurons in
the olfactory bulb.
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Figure 9.3: Nose-To-Brain Delivery of AAV9
Gene Therapy Via the Olfactory Pathway
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Figure 9.3 shows how AAV'9 viral vectors, which carry shRNA, are delivered
intranasally (through the nose) and can reach the brain. After being sprayed
into the nose, the viral particles pass through the nasal cavity, where they
come into contact with the olfactory epithelium, a tissue responsible for
detecting smells. From here, the viral vectors can take different routes: they
may pass directly through the cells, between the cells, or even travel along the
olfactory nerve ro reach the olfactory bulb, a brain region. This non-invasive
delivery method targets the brain through natural pathways, providing a

potential therapeutic approach for brain conditions.
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Figure 9.4: Nose-To-Brain Biomolecule
Delivery Via the Trigeminal Pathway
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Note: This image shows how AAV9 viral vectors can be delivered to the brain
through the trigeminal nerve pathway. Adapted from Jeong et al., 2023.
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Figure 10.1: Drug Development in Four Phases
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* Target identification * In vitro studies * Phasel, I, lll trials « Safety & efficacy
* Compound screening * In vivo studies * Dosage & safety evaluation
« Lead identification « Toxicity testing monitoring « Approval & manufacture

¢ Post-release monitoring

Note: The four phases are research and development (R&>D), preclinical stud-
ies, human clinical trials to assess the effectiveness and proper dosage levels,

and review for official approval before being available to the public market.
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