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Background

function, learning, and memory [1,2]

and cognitive enhancement [2].

responsible for receiving information.

disorders, ASD, and schizophrenia [3]
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Distinctive Effects of a-Klotho Isoforms on Dendritic Morphology in Hippocampal Neurons
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a-Klotho (a-KL) is a neuroprotective protein that enhances cognitive

« There is a lack of knowledge regarding how the two isoforms of a-KL, a
membrane (m-KL) and a secreted form (s-KL), mediate neuroprotection

* a-Klotho may alter the dendrite, a branch-like structure in neurons

« Alterations in dendritic branching are implicated in numerous disorders
involving changes in cognition and memory, including neurodegenerative

To analyze the effects of m-KL and s-KL overexpression on dendritic
morphology of cultured neurons via semi-automated Sholl analysis.
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Figure 1. The hippocampi of embryonic day 18 rats were extracted and mechanically
dissociated to produce neuronal cultures. These cultures were subsequently transfected
with m-KL/s-KL/control plasmids. Immunofluorescence was used to visualize cells on

day in vitro 14.
Neuronal tracing

—— .mat file

Figure 2. RFP images (example shown above) were loaded and traced by condition-
blinded experimenters using ImageJ, finalized in NeuronStudio, and used to generate data

In .mat files that could be exported to Excel and analyzed in GraphPad Prism 8.4.3.

Sholl Analysis and dendrite categorization
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Figure 3. A) Schematics of Sholl analysis, figure from [5]. B) Root-Intermediate-

Terminal labeling scheme, figure from [4].
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a-KL isoforms differentially affect proximal and distal dendrite branching

Results
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a-KL isoforms’ effects are independent of dendrite number
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Membrane and secreted klotho have distinct effects on dendritic length

A)
Total Segment Length
_ =.0569
01—,
- 40- 0 ° :
5
-
v °
-
2 204
5
)
Z
0—"

¢ & &
& & &
&
l®/

B)

Neurite Length (gam)

C) D)
Root Segment Length Intermediate Segment Length Terminal Segment Length
100- ﬂl 50~ 100~ .
) g - E g
80- E p=.0609 ! : . 5 o .
$ = c —
60~ _I_ o o 307 . S 604 b 1 e
o S C 00 o 0’
e . — % o ° 3 %.
40 |8 g 207 oo o O
. g 0.0 % ° (]
104 | ® 41
20 g W g
0" 0= 0=
L R K
& &L & & & & & &
Vo NN Y
By @'{‘ 5 & By ®i~

Number of Terminal Segments

Figure 6. Total(A),
Root (B),
Intermediate (C) and
Terminal (D)
segments for all
groups. Statistics:
one-way ANOVA
followed by Tukey’s
post-test.; n=8-18.
Outliers identified
and removed using
ROUT, Q=1%.

Figure 7. Total, Root,
Intermediate, and
Terminal Segment Length
for all groups. *p<.05
from one-way ANOVA
followed by Tukey’s post-
test. Differences with
p<.07 were noted. (n=8-
18). Outliers identified
and removed using
ROUT, Q=1%.

Conclusions

Overexpression of m-KL and s-KL increasse
proximal root Sholl intersections (Figure Sb)

* Dendrites branch off into terminal and intermediate
branches earlier in cells overexpressing m-KL
(Figures 5c¢, 5d)

 s-KL overexpression group had significantly
shorter terminal segment length and no increase In
terminal intersections closer to the soma, unlike m-
KL (Figures 5d, 7d)

Differences between the m-KL and s-KL
overexpression groups suggest they may have
distinct mechanisms of controlling neuronal
plasticity

a-KL may mediate neuroprotection and the
enhancement of cognitive function through
modifying the dynamics of dendrite formation.

Future Directions

* Replicate findings in additional independent experiments

» Have already been replicated once (DIV 7 neurons)

* Investigate molecular mechanism of changes

 Address the functional implications on animal behavior
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