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Overarching hypothesis and approach

* HYPOTHESIS:

Hyperglycemia causes both CVD
and AD which interact and
mediate the association with
cognitive impairment

* APPROACH:

To conduct complementary
human and mice studies to
understand mechanisms



Primary aim. To examine the association of diabetes with the
interplay of AD and CVD in humans and mice.

« Humans

Cohort study of 200 late middle aged
adults

Metabolic profile: OGTT, HbA1c, insulin,

extended panel

H )

>
Cognition: with NS battery I
AD pathology: Amyloid and Tau PET -
Cerebrovascular disease: MRI —
Physiology: brain DMN on MRI —

Discovery: Metabolomics, proteomics,
genomics

COLUMBIA UNIVERSITY

* Mice
Experiments in young and old mice
(db/db, db/+, APP/PS1, C57, mixed)

Metabolic profile: HbA1lc, glucose,
insulin, extended panel

Cognition/behavior: PPA, APA,NOR
AD pathology: IHC/histology
Cerebrovascular disease: tMCAo
Physiology: EP profile EC-HC
Metabolomics, proteomics
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Human sample characteristics
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27.4%
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Pre-diabetes % % 30.9%
43%
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Mouse models

- Db/Db mice, Db/WT

- J20, APP/PS1, C57

- Mixed Db APP/PSI

- Young and old

- With and without stroke




NISSL

NEUN

stationa
shock )/

GFAP

Recording electrode
Stimulating electrode ~ (CAT stratum radiatum)
(CA3 Schaffer collateral)

0oxa2

AT8

=D

MAP2




Future directions

e Conduct metabolomics, lipidomics in human sera and in mouse sera,
brain, liver, gut in coordination with the AD metabolomics consortium

* Conduct proteomics and genomics in collaboration wiht M2OVE-AD
AND AMP-AD partners

* Examining insulin resistance and adipokines



Data sharing

 All data uploaded in Synapse
* Biospecimen repository



Conclusions

* Hyperglycemia seems to increase vascular disease and
neurodegeneration but its relation with amyloid burden needs further
exploration

* Examination of tau pending
e Sex is an important modifier that needs to be examined

* AD and neurodegeneration have important metabolic signatures that
require further study
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