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In the realm of central nervous system (CNS) diseases, the urgent need for novel treatments targeting proteinopathies has led to the emergence of Targeted Protein Degraders (TPDs).
Despite concerns regarding their blood-brain barrier penetrability, some TPDs have shown promise in reaching the brain and cerebrospinal fluid, likely driven by their malleability to strike
a balance between molecularsize, aqueoussolubility, oral bioavailability and blood brain barrier penetrability. This discussion tries to correlate the ADME properties of the TPDs with brain
pharmacokinetic parameters and theirlikely interactions with drug transporters and thus unlocks some new dimensions to explore.
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The brain, a complex organ, regulates
thoughts, memory, emotions, sensory
function, motor skills, vision, lung
function, temperature, satiety, and
overall body homeostasis. This section
illustrates various parts of the brain and
their respective functions.
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Blood Brain Barrier Components and Role

LogP=1.5-2.7

Molecular weight cutoff =400 daltons
Hydrogenbonding=2HBA&1.5HBD

In light of the blood brain barrier structure and
features, following critical attributes of CNS targeted
drugs have beenwidely accepted
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Material and Methods

Plasma and brain exposure study of P-gp substrate loperamide was conducted in male CD-1 Mice with and without P-gp
inhibitor elacridar. 48 mice were taken [6 at each time pointi.e. 1hr,4hr,8hrand 24 hrx2 groups]. Elacridar was formulated in
0.5% methyl cellulose and administered orally @100 mg/kg to group 2. The concentration was 10mg/ml and dose volume

(8-11%).

Molecular Docking Analysis

brain permeation

Other = Tertiary nitrogen show a higher degree of

Following PROTACs, targeted for CNS indications, were D Scwe | indication&Target | Properties |

taken formoleculardocking analysis

XL01126

Parkinson’s disease.

Crystal structures of OATP1A2 and OATP2B1 are not

10ml/kg. Vehicle [0.5% methyl cellulose] @10ml/kg was administered to group 1. 2hrs post elacridar dosing, loperamide
formulated in DMSO (5%) + 20% HPBCD in Water (95%), was administered subcutaneously @1 mg/kg. At each time point,
blood was collected from 6 animals of each group [1 and 2]. Post blood collection at respective timepoints, the mice were
euthanized and cardiac perfusion performed through the insertion of 26g needle in the left ventricle. Animals were perfused
with ~ 20mL ice cold PBS pH 7 @10mL/90 sec. After perfusion, the brain was removed from skull (without meninges) and
stored at-80°Ctill bioanalysis.

ADME Properties and PK Correlation

23 PROTACs were selected with molecular weight ranging from 725-825 daltons and Brain : Plasma ratio ranging from 0 to 11
to decipherthe correlation between ADME properties and BBB permeability. All compounds were dosed at 1Img/kg IVto CD-1
mice. Brain collected attime point8 hrsand Plasma: Brain ratio estimated.

available. The crystal structures of OATP1B1 and MCT-1
were retrieved from PDB and TPD structures were sourced
from Pub Chem. To understand the nature of molecular
interactions of TPDs, we carried out docking studies using
swissdock, a web server that aim at extending the use of
protein-small molecule docking software. We used
manually curated protein structures .
protein was assessed for the missing valences, hydrogens
and was checked for any structural refinement, if needed.
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Based on the present coordinates, the TPDs were employed to molecular docking studies. UCSF Chimera was used for
analyzing all the possible confirmations of the molecule. Discovery studio visualizer (v4.0) was used to visualize the

interactions of receptorand ligand.

P-gp inhibition increases the content of P-gp substrate in Brain
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protein binding shift). Also, CYP1B1 and CYP2U1 liability can

be probed.

Discussion

It’s an enduring issue to deliver macromolecular therapeutics into CNS due to the limitations posed by
BBB. Chemical macromolecules the “TPDs” are large molecules “beyond Rule of 5” (bRo5) chemical

Our Future Directions

It would beinterestingto decipherthe mechanism(s)/route(s) TPDs utilizing to cross BBB. Accordingly, following avenues are being explored at Aragen:

: : . . . . - 1. Thelikelihood of passive diffusion of TPDs through post-capillary venules (PCVs) is being evaluated. PCVs are the point-of-least resistance at the BBB, and
space. To ameliorate the CNS disease condition, the first hurdle for TPDs is their structural composition oy : : : : : : . :
: . . : : : : compared to capillaries, PCVs are the key locus for transcytosis-mediated brain delivery of therapeutic nanoparticles. Further, there is ample evidence to
and size which limits the BBB permeability. The second obstacle is the brain cells which are relatively . : ) : e ,
e : ) . : support the notion that PCVs are the preferred site of extravasation for leukocytes, tumor cells, and parasites. Capillaries' slowest blood velocity could be
difficult to transfect. The third stumbling block for TPDs is harnessing the downregulated proteasome : : . . . : : . : : : :
) : : : - . _ lengtheningthe time TPDs spend interacting with venularendothelial cells which containintracellular machinery that can aid TPDs getinternalized.
machinery (as observed in various CNS diseases) to eliminate the aberrant proteins and exhibit
reasonableclinicaltherapeuticefficacy. 2. The passive diffusion propensity is being assessed by comparing brain concentrations of TPD in young (2 months) V/s aged (16 months) rat. Both, the
: : : : : : : : . beroftightjuncti dtotallength illaryd ' drats. (Ref-4
Herein we tried to ascertain the correlation of ADME properties of TPDs with their Brain concentrations at numberoftightjunctionsandtotal length per capillary decreasein agedrats. (Ref- 4
8hrs. The ADME properties widely perceived as indicator of BBB permeability doesn't seem to correlate 3. The ability of OATP1A2, OATP2B1, MCT-1, OATP1B1 to transport TPDs across the plasma membrane is being evaluated using transporter overexpressing
well in case of TPDs. Further, we attempted to explore interactions of Three PROTACs (targeted for CNS celllines. Thisis expected to have implications from cancer cell targeting perspective too as OATP1A2 and MCT-1, for example, is highly expressed in tumor
indications) with OATP1B1 and MCT-1 Transporters. The TPDs exhibited reasonable interaction with both cells (breast, prostate,bone cancertoname afew).
thetransporterswith binding energy ranging between-9.4to-12.24. : : : : : : : L
P 5 Byransing 4, CYP1B1 in CNS breaks down a number of endogenous substances including retinol, prostanoids, estradiol and melatonin. CYP1B1 liability of
| | | - o - | | investigational TPDsis being assessed to determine metabolic stabilityin CNS and obtain holistic view of Brain pharmacokinetics.
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(10ul/10min) followed by estimation of concin specificregions of brain and assessing the differential gene expression through NGS.
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