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Reductionist view of dementia

* This is the traditional view of the dementia
breakdown.

15% Lewy Body

¢ Second most common cause of dementia is
vascular dementia.

55% Alzheimer’s

* This is not a true reflection of what we see in
the brains of dementia patients.

The real picture of dementia

Tauopathies and ‘ p.43 Nelson PT et. al. Acta Neuropathol. 2011]
i 0 Dementia reflects
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Current State of Biomarkers
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VCID, Inflammation, and the need for more
sensitive biomarkers for these




Why is it important to consider

“Vascular” contributions

* Increasing evidence supports
inflammation has a significant role to
play in Alzheimer’s disease:

* Genetic risk factors from GWAS
analyses identified key inflammation-

related genetic SNPs in TREM2, CR1 and
CD33.

* |L6 is elevated in CSF and serum of AD
patients.
* Cerebral small vessel disease has an

additive effect on cognition when co-
morbid with AD.

Global Cognitive Function

“Inflammation” and

Arvanatakis........ Schneider. Stroke. 2011
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The challenge with vascular biomarkers

* VCID reflects varied vascular pathologies, and therefore mechanisms

Micro-infarct
Micro-bleed
Silent stroke
Cardiac disease

Transient ischemic attack (TIA)

Cognitive impairment

Small vessel ischemic stroke
CADASIL

Small vessel hemorrhagic stroke
Cerebral amyloid angiopathy (CAA)
Large vessel ischemic stroke

Large vessel hemorrhagic stroke

Absolutely critical: Develop
clinical outcomes &
biomarker measures, and
interventions, that match
the targeted vascular
injuries/disease.
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The challenge with adding “I”
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biomarkers are astrocyte derived.

* Unclear what ”state” these are
associated with
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Potential fluid biomarkers of neuroinflammation
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Potential fluid biomarkers of VCID

The Neurovascular Unit
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ROC Curves Using CDR/Fazekas
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Diagnostic accuracy of Plasma PIGF:
» Vascular Dementia (CDR 1, Fazekas >2) = 0.89
+ Vascular Cognitive Impairment (CDR 0.5, Fazekas >2) = 0.74

Plasma Placental Growth Factor may be Diagnostic for VCID

ROC Curves Using UDS3-EF/VWMH

B 1.0+

0.8
&
:g 0.6
2
@ 0.4
w

——  CSVD only (UDS3-1AWWMH-2/3)
0.2 ——  VCI (UDS3-2WWMH-2/3)
5 —— VD (UDS3-3WWMH-3)
i —— Non-vasc CID (UDS3-2/3/VWMH-1)
0.0 T T T T 1
00 02 04 06 08 1.0
1 - Specificity n=335

Diagnostic accuracy of PIGF is retained using continuous
clinical (UDS3) and radiographic (vVWMH) measures:

+ CSVDonly =0.73

+ VCI=0.78

+ VD=0.85

* Non-vasc CID = 0.61 (n.s.)

Hinman et al. Alz & Dement 2023

12

1/26/2024



1/26/2024

PIGF in the
human brain
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Other ADRDs —DLB and LATE
(a-synuclein and TDP-43)
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RT-Quic for detection of a.-synuclein pathology

* Real-time quaking induced conversion (RT-QuIC) method, originally
developed to diagnose prion diseases.

* Pathogenic protein can induce the conversion of a “normal” protein into a
pathogenic one, where the former acts as a seed that promotes conversion

and aggregatlon

* By using CSF, if pathogenlc protelns are present (in this case pathologic a-
syn) they will convert ”normal” a- synuclein into the pathogenic form.

* By breaking these assemblies up and then cycling them you can amplify the
pathogenic protein, similarly to a PCR reaction.

* Thioflavin-T is included in the substrate mixture and it is the intensity of
this signal that is read by a plate-reader.

* CSF or skin biopsy seems to be the most reliable tissue for RT-Quic.
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( 1) RT-QuIC reaction mixture | 2 | Reaction mixture in plates 3 Plate reader set-up (4 Kinetics analysis

ThT Fluorescence

| #
Substrate, CSF, ThT, SDS, Glass beads and reaction Temperature, shake-rest
Salts, Buffer (pH 7.4-8.2) mixture cycle, excitation-emission Time

Measure total

Break apart fibrils
fibrils

5 | RT-QuIC fibril amplification process
- Seed new fibrils

® e oo
. Quaking . .
Seed . .
(CSF) )

Alpha-Synuclein
Patient (Substrate) ciki
ibril Elongation Fibrils

sample  Normal -
synuclein protein

Bautlsta et al, Front. Mol. Biosci. 2023
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RT-Quic is specific and quite sensitive

° : e * Bargar et al, Acta
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severity.
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[ o
o * Rissman et al, Alz Dement. 2022 examined extracellular
o 4@ vesicles from plasma of autopsy confirmed LATE-NC
Brain (limbic-predominant age-related TDP-43 encephalopathy
— neuropathologic change) along with non-TDP-43
Blood R dementia cases and age-matched controls.
e ° ° ° * Astrocyte-derived extracellular vesicles showed

significantly elevated TDP-43 in LATE-NC cases compared
to TDP-43 negative cases.

* . * Challenges with EVs as biomarkers include scalability and
$ o \ reproducibility.

18

1/26/2024



Normalized MSD signal

15009

Candidate biomarker for TDP-43 proteinopathy

* TDP-43 normally minds to RNA regulating the translation
of RNA to protein.

 Dysregulation of TDP-43 through aggregation and
phosphorylation can lead to disruptions in protein
translation and what are called “cryptic exon-encoded
peptides”.

* Irwin et al have a paper in review that describes the
detection of cryptic exon-encoded peptides in CSF of
familial and sporadic ALS, which involved TDP-43.

* The authors found that cryptic HDGFL2 is elevated in CSF

s o o o of all cases of ALS but significantly so in C9ORF72
& & &L carriers.

<« * This biomarker could have relevance to LATE and FTLD-
TDP.

Irwin et al, bioRxiv, 2023
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How to advance biomarker discovery for ADRDs

* Autopsy studies with matched antemortem biofluids.

* Mouse model and iPSC studies to identify fluid biomarkers that match
specific subtypes of inflammation and cerebrovascular pathologies.

* We need “ground truth” for ADRDs, and while ideally this would be
autopsies, that will not achieve the sample size required.

* PET ligands for TDP-43 aggregation and a-synuclein pathology would
provide “ground truth” and significantly advance biomarker discovery for
these ADRDs.

* Improved technologies to optimize brain-derived exosome approaches that
will broaden the potential biomarkers that can be assessed.
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