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Disease

Alzheimers
disease

Frontotemporal
dementia

Lewy body
dementia

ALS

Protein

Al3
Tau

Tau
TDP-43
FUS

a-synuclein

' TDP-43

SOD1
FUS

http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1365-2990

Disease

Huntington's [ &Y
disease [ w4

Corticobasilar | .7
degeneration ;

Progressive
supranuclear

palsy

Multiple system
atrophy

nature.com

Protein

& | Huntingtin

a-synuclein

cell.com

www.j-alz.com


http://nature.com
http://cell.com
http://www.j-alz.com
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1365-2990

Degeneration




Automated microscopy




Automated microscopy and survival analysis

O
C
00 =
— S
g ° S
>
— O 4=
» O <
: 2
= <t
3 o 32
D) -+
S o E
O © -
— WT (n=583) 3
g C9orf72 (n=481)
o ——,—.

0 100 200 300
Time (hr)

0.10 0.20

0.00

— WT (n=583)
C9orf72 (n=481)

*

0 100 200 300
Time (hr)

*%




“GFP (n=977)
EGFP (n=2759) EGFP (n=2759) - FUS(P525L)-
TDP43(WT)-EGFP (n=2120) TDP43(A315T)-EGFP (n=2302) N1 EGFP (n=941)
< © s 2 3 _ }
g o g o 8 S |
Ragre O 5 :
M i ° o 5
3 O i) —_ = |
o o © e
2 1o z IS
g 3 T 0 s
= = © S5 3
= S S =
o ° r—T—T—T 8 8
O 50 100 150 200 250 rr  1°r 1 1 1 -
© e—_._— —————
Time (hr) 0O 50 1QO 150 200 250 5 20 100 150 200
Time (hr) Time (h)
IRFP (n=1297) EGFP (n=1597) EGFP (n=586)
— UBQLN2(P506T) (n=1969) o _ =(G4Co)es (N=1858) —Matrin3(P154S)-EGFP (n=426)
— «
= 3 g 2 |
s T w0 @ x
e o 3 |
O o 5 *% S o
_cxg @) - O ‘ ~ —
- s T
= < ‘—_li -GZ) L0 [~
C S LO T o
> © E o I © _IJ—
S O S =
= - O o.
I_I_I_I_ © r-—_-——_———T ©
100 0 50 100 150 200 250 0 50 100 150 200 250
Tlme (h) Time (h) Time (h)

Barmada et al. J Neurosci. (2010) Armakola et al. Nature Genetics (2012) Martens et al. J Clin Invest. (2012) Bilada et al. PNAS (2012) Serio et al. PNAS (2013) Qiu et al. J Clin Invest. (2014) Barmada et al. PNAS (2015)
Barmada et al. Nature Chem Biol. (2014) Flores et al. PIOS One (2016) Green et al. Nature Comm. (2017) Al-Ramabhi et al. eLife (2017) Park et al. PIOS Genetics (2017) Archbold et al. Sci. Reports (2018)

Gupta et al. eNeuro (2017) Sharkey et al. PNAS (2018) Malik et al. eLife (2018) Wang et al. Neurobiol Dis. (2018) Flores et al. Cell Reports (2019) Weskamp et al. J Vis Exp. (2019) Linsalata et al. EMBO Reports (2019)



Human neurons

Patient
. Induced luripotent
Fibroblasts Sten’?ce"ps > » Human neurons
Control
WT (n= 284) WT (n=852)
© % —
D D
O o)
o * o O *
5 x -
.GZD T _% LO
© © 5 o
D) D)
5 o S

0O 50 100 150 200 250 300 O 50 100 150 200 250
Time (hr) Time (hr)



Determinants of neurodegeneration
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Htt aggregation may be benetficial
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Matrin3 deposition

Mutations in the Matrin 3 gene
cause familial amyotrophic a
lateral sclerosis
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Matrin3 droplet formation
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Matrin3 droplet formation may be beneficial
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UBQLN2 aggregation

LETTER

Mutations in UBQLN2 cause dominant X-linked
juvenile and adult-onset ALS and ALS/dementia
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UBQLNZ2 aggregation
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UBQLNZ2 aggregation is not protective, and may be toxic
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1DP43 aggregation is neither protective nor toxic
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Dose-dependent TDP43 toxicity
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Dose-dependent TDP43 toxicity
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Cytoplasmic TDP43 mislocalization enhances toxicity
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Factors governing 1DP43 localization

nuclear localization signal low complexity (prion-like) domain

TDP43 NLS RRM Glycine-rich domain

RNA recognition motifs



Automated detection of protein localization
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XPQO7 is a TDP43 exporter
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XPO7 is a TDP43 exporter
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XPO7, XPO1 and NXF1 are all sufficient to export TDP43
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Dendra?2 labeling for estimations of protein clearance in situ

Dendra2




Tracking 1DP43 clearance by optical pulse labeling
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Barmada et al. Nature Chem Biol. (2014)



Optical pulse labeling is an accurate means of tracking protein turnover
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Labeling endogenous 1DP43
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Modulating neurodegeneration

Pharmacologic
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XPO1 inhibition extends neuronal survival in ALS/FTLD-TDP models
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The NMD tactor UPF1 Is protective in ALS/FTLD-TDP models
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Single-cell CRISPR/Cas9 knockout
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A small scale CRISPR/Cas9 screen for modifiers of TDP43 related toxicity
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Hyperexcitability in ALS

LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES

Cortical Excitability in Amyotrophic Lateral
Sclerosis: A Clue to Pathogenesis

Andrew Eisen, Bhanu Pant and Heather Stewart

ABSTRACT: Motor evoked potentials (MEPs) were recorded from selected non-wasted, non-denervated hand mus-
cles in 40 patients with Amyotrophic Lateral Sclerosis (ALS) with both upper and lower motor neuron signs. In most
the compound muscle action potential (CMAP) of the target muscle was normal. Compared to the control group, corti-
cal threshold in ALS varied considerably and there was a significant (r* = 0.702) inverse, exponential, correlation
between cortical threshold and MEP/CMAP ratio. There was a linear correlation between threshold and disease dura-
tion (r? = 0.66) so that early in the disease threshold was normal and later the motor cortex could not be stimulated. It is
suggested that early in ALS normal threshold reflects glutamate-induced hyper-excitability of the corticomotoneuron.
The findings lend support to the hypothesis that ALS is primarily a disease of the corticomotoneuron.

RESUME: Excitabilite corticale dans la sclérose latérale amyotrophique: un indice de sa pathogenése. Nous
avons enregistré les potentiels évoqués moteurs (PEM) de muscles de la main non-atrophiés et non-dénervés chez 40
patients atteints de sclérose latérale amyotrophique (SLA) ayant des signes d’atteinte du neurone moteur central et
periphérique. Chez la plupart, le potentiel d’action musculaire composé (PAMC) du muscle cible était normal.
Comparé au groupe controle, le seuil cortical variait considérablement dans la SLA et il existait une corrélation inverse
significative (r? = 0.702), exponentielle, entre le seuil cortical et le rapport PEM/PAMC. 1l existait une corrélation
linéaire entre le seuil et la durée de la maladie (r* = 0.66), de telle sorte que le seuil était normal au début de la maladie
et par la suite, le cortex moteur ne pouvait plus €tre stimulé. Nous suggérons que, tot dans la SLA, le seuil normal
refléte | hyperexcitabilité du neurone moteur cortical induite par le glutamate. Ces observations supportent | "hypothése
que la SLA est avant tout une maladie du neurone moteur cortical.

Can. J. Neurol. Sci. 1993:20: 11-16




Modulating activity in iPSC-derived neurons
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http://biorxiv.org/cgi/content/short/648477v1

Activity-related TDP43 abundance in iPSC-derived neurons
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Activity-related TDP43 abundance in iPSC-derived neurons
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Variability in 1DP43 staining patterns

Pinarbasi et al., Sci Rep (2018)
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Activity-related changes in N-terminally labeled TDP43
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TARDBP splice variants
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sTDP43 is highly conserved
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Cytoplasmic accumulation of sTDP43
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A putative nuclear export sequence (NES)
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A putative nuclear export sequence (NES)
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TDP43 interacts with itself via its N-terminus

Wang et al. (2018) EMBO J. 37, €97452
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Sequestration of full-length TDP43 by sTDP43
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sIDP43 Is upregulated in motor neurons
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sIDP43 Is upregulated in motor neurons

sTDP43 splice isoforms
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s DP43 Is upregulated in motor neurons...and with age
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sTDP43 in human CNS

Transcriptome-pathology correlation identifies interplay
between TDP-43 and the expression of its kinase CK1E in sporadic ALS
Krach et al. 2017
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Detecting endogenous sTDP43 using a specitic antibody
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sTDP43 in ALS
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sTDP43 in ALS
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sTDP43 in ALS
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sTDP43 in ALS
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sTDP43 in ALS
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