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Elucidation of disease mechanism of ALS/FTD using TDP-43vconditional knockout mice
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TDP-43 has been linked to the pathophysiology of frontotemporal lobar
degeneration and amyotrophic lateral sclerosis (FTD/ALS). It is still open to debate whether TDP-43
neurotoxicity is caused by a novel toxic gain-of-function mechanism of the aggregates or by a loss of its
normal function. Since TDP-43 is critical for embryonic development and fat metabolism, conventional
knockout methods have failed to generate good models of TDP-43 “ loss of function” model for FLD/ALS. To
circumvent these problems, we developed the neuronal-specific, tamoxifen-inducible TDP-43 knockout mice.
After ablation of TDP-43, mice exhibited behavioral abnormalities, cognitive dysfunction and rapid
progressive motor paralysis associated with neuronal loss and massive gliosis, which resembles FTD/ALS
phonotypes. This mouse model represents TDP-43 “ loss of function” model for FTD/ALS. We propose that
TDP-43 neurotoxicity is caused by a loss of its normal function.

TDP-43



TDP-43
ALS / FTD Thyl-Cre-ERT2/ TDP-43 flox
RNA/DNA
loxP loxP
TDP-43 TDP-43 ror.sanexnex <JH-—JHF—HHF
DNA mRNA
miRNA X
el sEXYTz ERECre
R e
TDP-43 j=——2
loxP loxP
AERRE I I ’ ‘ I I I
TDP_43 TDP-43/99 72k 4. -
TDP-43 i
ALS/FTD TDP-43 | mRNA% = TDP-43/9575F
TDP-43
TDP-43
ALS/FTD
RNA RNA 0.5
M /9
TDP-43 TDP-43
TDP-43
TDP-43 - HPLC
TDP-43
¢! TDP-43
Cre TDP-43  flox
Thyl.2-Cre-ERT2
TDP-43 TDP-43 Thyl.2-Cre-ERT2/TDP-43 flox
5u /
TDP-43 TDP-43
ALS/FTD PCR
Western blotting
1
Mouse primary culture
o 12 i Hippocampus Cerebral cortex Lumbar spinal cord
(1 TDP_43 %:%1:: ‘: w 3w AleT-ZiMIS\-M -4WH.': Zv-v 3w aw
fi- aavon | | [
TDP-43 :
TDP-43
| e
Thyl-Cre-ERT2 GAPDH [ o o e e o -
Heimer-McGinn et al. Genesis 2011 =
Thyl-Cre-ERT2/TDP-43 flox < 1 TDP-43 >
TDP-43
flox/flox




TDP-43

TDP-43
2 clasping
2
12w
(4w afterTAM)
(4w afterTAM)
2
m .
7] paralysis
.-S abnormal behavior
8’ clasping
° -
= tremor
ﬂ’ T T T T T T T T T
z
0 2 3 4 5 6
Weeks after TAM
< >
10
x 100
_'Ea 90
“;’ 80
-§‘ 70
m 60
50 ——rTTrT
1 2 3 4 5
Weeks after TAM
10 —0
= 80
Z 60
s 40
g
@ 20
0 +—T—m %
0 1 2 3 4 5 6
Weeks after TAM
< >
FTLD/ALS
TDP-43 loss-of-function
TDP-43

6

Doi Y, Takeuchi H, Horiuchi H, Hanyu
T, Kawanokuchi J, Jin S, Parajuli B,
Sonobe Y, Mizuno T, Suzumura A:
Fingolimod phosphate attenuates
oligomeric amyloid 3 -induced
neurotoxicity via increased
brain-derived neurotrophic factor
expression in neurons. PL0S One
8(4): e61988, 2013.

Parajuli B, Sonobe Y, Horiuchi H,
Takeuchi H, Mizuno T, Suzumura A:
Oligomeric amyloid 3 induces IL-1f
processing via production of ROS:
implication in Alzheimer®s disease.
Cell Death and Disease 4: €975, 2013.

Takeuchi H Roles of glial calls in

neuroinflammation and
neurodegeneration. Clinical and
Experimental Neuroimmunology

4(suppl.1): 2-16, 2013..

Cheng Y, Takeuchi H, Sonobe Y, Jin S,
Wang Y, Horiuchi H, Parajuli B,
Kawanokuchi J, Mizuno T, Suzumura A:
Sirtuin 1 attenuates oxidative stress
via upregulation of superoxide
dismutase 2 and catalase in
astrocytes. Journal of
Neuroimmunology 269(1-2):38-43, 2014.

Takeuchi H, Suzumura A: Gap junctions
and  hemichannels  composed of
connexins: potential therapeutic
targets for neurodegenerative
diseases. Frontiers in Cellular
Neuroscience 8:189, 2014.

Horiuchi H, Parajuli B, Wang Y, Azuma
YT, Mizuno T, Takeuchi H, Suzumura A:
Interleukin-19 acts as a negative
autocrine regulator of activated
microglia. PLOS ONE 9(12): el115981,
2015.

2

TAKEUCHI Hideyuki, HORIUCHI Hiroshi,
MIZOGUCHI Hiroyuki, SUZUMURA Akio,
KWONG Linda, TROJANOWSKI John, LEE
Virginia: Ablation of neuronal TDP-43
develops FTLD/ALS phenotypes in mice.
Neuroscience2013, Annual Meeting of
Society for Neuroscience, 2013.11.
(San Diego, USA)

John Trojanowski



Virginia Lee
TDP-43 FTLD/ALS
. 55
, 2014.5.

2

Takeuchi H: Glial communication via
gap junction in neuroinflammation.
Neuron-Glia interaction in
Neuroinflammation. Advances in
Neurobiology 7:119-133, Springer
(Berlin), 2013.

Takeuchi H: Microglia and glutamate.
Advances in Neuroimmune Biology
4:77-83, 10S Press, 2013.

2013-243130
2013 11 20

Glycyrrhizic acid derivatives and

their usage

o

PCT/JP2014/080732
2014 11 20

TAKEUCHI, Hideyuki

30362213



