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RATIONALE

2. But its application is hindered in the elderly, as physical frailty
or poor health can decrease a person’s ability or willingness
to exercise

Hippocampus

1. Exercise could help to reduce the risk of age-

related neurodegenerative diseases like dementia A. Maass et al., Mol. Psychiatry 20, 585-593 (2015)



SCIENTIFIC QUESTION & OBJECTIVE

How to develop approaches transferring the benefits of exercise?
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Measurements for age-related impairments --- cellular level
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Measurements for age-related impairments --- individual level
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Spatial learning and memory are assessed by RAWM as number of
entry errors committed during the training and testing phases

https://www.youtube.com/watch?v=dhVPWuVGJuw
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Validation of benefits of exercise on aged mice?
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Schematic illustrates chronological order of cognitive testing and cellular
and molecular analysis
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Exercise benefits the aged hippocampus at the cellular level

Behavioral paradigm
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Exercise benefits the aged hippocampus at the cognitive level
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Exercise indeed benefits cognitive ability in aged mice
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Can plasma transfer the exercise benefits to a sedentary aged mouse?
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Schematic illustrates chronological order of plasma administration from
exercised aged mice and cognitive testing

Exercised aged mice Sedentary aged mice
(Sedentary aged mice as control) Behavioral paradlgm
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Plasma from exercised mice induces neurogenesis in aged mice
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Plasma from exercised mice promotes learning and memory ability

in aged mice
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Plasma from aged mouse benefits another sedentary aged mouse
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Is there any age limitation for the donor?
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Exercise-induced circulating blood factors across ages can confer the
benefits of exercise on the aged hippocampus
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What's the specific factor in donor plasma contributing to cognitive benefits?
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Proteomic analysis of exercise-induced circulating blood factors
in mature and aged mice
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Validation of increased concentrations of Gpld1 in plasma
of exercised mice by western blot

Aged Mouse D Mature Mouse
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Gpld1 concentrations in plasma is highly positively correlated
with cognitive performance
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Gpld1 increases in plasma from active, healthy elderly human individuals
relative to their sedentary counterparts
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Gpld1 (relative)

The liver is the primary source of circulating Gpld1
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Schematic illustrates chronological order of Gpld1 overexpression,
cognitive testing, and cellular and molecular analysis
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Gpld1 (relative)
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Dcx/Dapi
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Gpld1 overexpression promotes hippocampus neurogenesis
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Gpld1 overexpression promotes hippocampal-dependent

learning and memory
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Ponl overexpression does not improve cognition in the aged hippocampus
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Selectively increasing liver-derived concentrations of Gpld1 is sufficient
to improve neurogenesis and cognitive function in the aged mice
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What is the central versus peripheral mechanisms of action
of liver-derived Gpld1?
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Liver-derived systemic Gpld1 appears not to readily enter the brain

HiBiT tag validation using western blot Blood plasma Liver and brain
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How GPLD1 transfers signals into and interacts with brain are unknown
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What happens in the recipient plasma before the signal passes through
the blood-brain barrier (BBB)?
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The canonical role of GPLD1 is a GPl-degrading enzyme
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Proteomic analysis of blood plasma in Gpld1 overexpression mice

Significantly changed proteins associated with signaling pathways
of Gpld1-catalyzed substrates

Decrease in Aged + Exercise
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Validation using western blot
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Enrichment analysis of plasma proteins down-regulated
with Gpld1 overexpression (left) or exercise (right) in aged mice

Biological Processes: Gpld1 Biological Processes: Aged + Exercise
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Whether GPl-anchored substrate cleavage is necessary for the effects
of Gpld1 on the aged hippocampus?



Schematic illustrates chronological order of HDTVI, cognitive testing,
and cellular and molecular analysis
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Validation of Gpld1 and its mutation overexpression

G pr— * %
Control Gpld1 H133N Co5q —E—
Gpld1 == r=r eyl .=
[ 2.0- - -
5 1.5-
Q.
Ponceau A 1.0-
=
= 0.5-
©
Q. 0.0-

Ctrl  Gpld1i H133N



Overexpression of catalytically inactive H133N Gpld1 loses ability

GFAP/Sox2 /Dapi

Dcx/Dapi

NeuN /BrdU

Control

Gpld1

H133N

1500+

1000+

GFAP+Sox2+
(# cells/DG)
(o))
S

S 8
o o =
1 ] 1

NeuN+BrdU+
g

(# cells/DG)

to promote hippocampus neurogenesis in aged mice

Ctl  Gpld1 H133N

*k *x
‘ " ‘

Ctrl  Gpld1 H133N

" Ctl Gpld1 H133N



Overexpression of catalytically inactive H133N Gpld1 does not increase
level of neurotrophic factor BDNF in aged hippocampus
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Overexpression of catalytically inactive H133N Gpld1 loses ability to
promote cognitive ability in aged mice
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Coagulation and complement signaling cascades are altered
in response to Gpld1
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Summary and discussion

Physical
Exercise

~ -
-------

% Adult hippocampal neurogenesis
* Improved cognition

https://www.researchgate.net/publication/344105432 A new player in the be
neficial effects of exercise on the aged brain
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Thanks for your attention!



