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CTE is an understudied tauopathy

Pathological Chronic Traumatic
Normal Encephalopathy

Pathological tau

Evidence consistently links chronic traumatic encephalopathy (CTE) with
exposure to repetitive head injury (RHI).

Current animal models recapitulate actue head injury and related cellular
features, though CTE is often found decades after incidence.

A model that encompasses both repetitve head injury exposure, chronic
neurodegeneration, and tau pathology is needed.

Transgenic fruit flies are well suited for studying neurodegeneration
and chronic disease.

Therefore, we created a model of repetitive head injury in transgenic
Drosophila melanogaster harboring human tau and evaluated survival,
pathology, and neurological function.

A paradigm for repetitive head injury in
Drosophila melanogaster
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Figure 1. Repetitive head injury paradigm.
A) Schematic representing age (days of
adulthood) and schedule of head injury (RHI)
administration. Flies were subjected to either
1, 3, or 5 total RHI exposures (1 RHI/24
hours). B) Assays completed following RHI.
Flies were assessed at either 10 or 20 days
of adulthood, heads were processed for
formalin-fixed, paraffin embedding,
sectioned, and analyzed via digital pathology
(Aperio ImageScope).
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Repetitive head injury has an incidence-associated effect on survival and locomotion
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Figure 2. Effect of repetitive head injury in non-transgenic Drosophila. A) Kaplan-Meier survival curve for flies exposed to either no, 1, 3 or 5 repetitive head injuries, each RHI
administered for 30 seconds at 50Hz (RHI window in grey). *p<0.05, Holm-Sidak multiple comparisons test. Logrank test for all curves p=0.0072. n=200 biological replicates. B) Locomotor
analysis of walking speed (cm/30 sec) across four trials at 10 days (left) or 20 days (right) of adulthood folllowing RHI exposure paradigm. n=18 biological replicates, trending and p<0.05 reported
above comparisons, Welch one-way ANOVA with Dunnette’s T3 multiple comparisons test.

Transgenic tau flies feature reduced survival and locomotion following repetitive head injury
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analysis of walking speed (cm/30 sec) across four trials at 10 days (left) or 20 days (right) of adulthood folllowing RHI exposure paradigm. n=18 biological replicates, Welch one-way ANOVA
with Dunnette’s T3 multiple comparisons test.

RHI in flies harboring glial human tau®™*® does not reduce survivability or locomotion
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Increased pathological tau in RHI tau transgenic flies

10 days

@no photos please

©
=
[
o
@)
&
g
>
8
[n'd
<
z
-
8
B.
100- 100- 100-
© Q 0.1863 <
= = 1o =
8 807 g %7 o107 g
S g0 £ 60- g
e : I -
& 40 G 404 e i e g
o o ° o
5 g | Jo @
& 204 5 20 o
= = I . =
0 ——esssse—eogse—esgse—engee— 0- I I
NoTBI 1X 3X 5X No RHI 1X 3X 5X No RHI 1X 3X 5X
C.
0.0251
0.0018 0.0017
]
g 100 - 0.0233 0 100~  0.0010 0.1046 _gmo-
@ — = B o
S 80 A . § 80 ° L 80
o o o
< * o 8
S 60 - e s g 60 o I 5
Z . = L) ¢ c
g 40 - . g 40- l‘ ° 2
S o) o © ‘I. o
> 20 - . & T 20- . .
Y] [} © ©
[ . © [}
0 O I I I
No RHIMX 3X 5X No RHI 1X 3X 5X No RHI 1X 3X 5X
D. 20 days
No RHlI IXRHI 3X RHI
Argen \ P e V0 e
— , ’ |
£
5
© o ) — o
E.
_0
[ =]
©6
&) 2

V. . % k‘ s
I S 0 = ik

Figure 5. Tau pathology burden and neuronal levels in RHI flies. A and B).

Representative brightfield images (A) of AT8-positive tau in and tau transgenic flies
(blue & green, panneuronal) at 10 days of adulthood following RHI exposure, quantified via
digital pathology (B, Aperio ImageScope Color Deconvolution v9). C) Quantification of
elav-positive neurons. one-way ANOVA, p values > 0.05 reported above comparisons,
n=4-8 biological replicates. D and E) Representative brightfield images of AT8-positive tau
burden in control and tau transgenic flies (panneuronal 20 days D, panglial 10 days E)
following RHI exposure. Scale bar: 100um.
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