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INTRODUCTION Rabbit Ab raised against NTD epitope of misfolded TDP-43 recognize denatured but not 
natively folded TDP-43 N-terminus domain
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Background
• Misfolded protein aggregates of TDP43 are a pathological hallmark of 

ALS and FTLD1

• The stereotypical distribution of TDP43 pathology in ALS and FTD 
shows a spreading pattern consistent with progressive dissemination 
from neuron to neuron2,3

• Misfolded aggregates of TDP43 are toxic to neural cells4,5

• Prion-like cell to cell propagation of TDP43 aggregates has been 
demonstrated in cell culture5,6 and animal models7

• We have previously reported that pathogenic TDP43 induces misfolding 
of SOD18 and we recently determined that a tryptophan (Trp68) in the 
TDP-43 N-terminal domain (NTD) participates in this cross-seeding 
despite being inaccessible in the natively folded NTD9

Goal 
Generate antibodies selective for misfolded disease-associated TDP-43 

through immunization of rabbits with an unfolded NTD linear epitope 
including Trp68 (anti-NTD).

Surface Plasmon Resonance:
•TDP43 NTD epitope-BSA conjugate was im m obilized on sensor chips at a very low
density of ~50 Rus. Rabbit m Abs were diluted 4-fold (31.25nM , 7.81nM , 1.95nM ,
0.98nM , 0.24nM ) and injected over the surface. The binding curves were fitted to a
Langm uir 1:1 interaction m odel

Purification of TDP43 NTD
•P lasm id for purification of N -term inal dom ain of TDP-43 (residues 1-80) was 
generously provided by N icolas L. Fawzi. Protein was expressed in Escherichia 
coli and purified as described previously10. Purified TDP-43 NTD was dialyzed 
against PBS, concentrated to 0.5 m g/m l, and and stored at −80 °C.

Western blot: SDS and Native gels
•Native-PAGE and SDS-PAGE were carried out using the Novex Bis-Tris system 
according to the m anufacturer ’s specifications, then proteins were blotted onto PVDF 
m em branes (Therm o Fisher Scientific, USA) . B lots were blocked in 5%  m ilk in TBST, 
and then incubated w ith the anti-NTD Ab overnight at 4 °C followed w ith incubation 
w ith donkey anti-Rabbit IgG HRP-labelled secondary antibodies (GE Healthcare Life 
Sciences, USA). The SuperSignal West Femto (Thermo Scientific, USA) substrate 
was used according to the m anufacturer ’s instructions.

Size Exclusion Chromatography
•Analytical gel-filtration of TDP43 NTD form s was perform ed using high perform ance 
liquid chrom atography instrum ent on a Superdex 75 (10/300) HPLC colum n (GE 
Healthcare Life Sciences, USA). TDP-43 NTD (0.5 m g/m l) was denatured by 
incubation in 6 M  Guanidine-HCl. 

Im m unocytochem istry:
•HEK293FT cells were labeled using a chicken anti-HA (abcam, USA), anti-pan-TDP-
43 (Proteintech, USA) , and anti-NTD visualize TDP-43, and Hoechst 33342 for
nuclear staining.
•For the visualization of stress granules with an anti-G3BP1 antibody (abcam, USA),
cells were exposed to 1m M Sodium Arsenite for 60m in before staining.

Im m unohistochem istry:

•Cervical spinal cord sections from ALS and brain sections from FTLD donors were
form alin-fixed and paraffin em bedded, then stained with anti-NTD
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Abs to misfolded TDP-43 NTD react with mislocalized, aggregated ΔNLS-TDP-43 
and this immunoreactivity is abrogated by mutation of Trp68 to Ser68

NTD epitope of misfolded TDP-43 is recognized by anti-NTD in brain tissue from FTLD 
patients with pathology subtypes A,B,C,E and in spinal cord from ALS patients

• Immunization with a predicted NTD epitope of misfolded TDP-
43 produced a family of antibodies sensitive to solvent 
exposure of NTD Trp68 (anti-NTD)

• Anti-NTD displayed high epitope binding affinity in the 
picomolar range

• It also showed reactivity and specificity for aberrant 
cytoplasmic TDP43 aggregates in a HEK293 cell model, and 
no reactivity with wild-type nuclear TDP43 -> preserves 
normal, essential TDP43 function 

• The same antibody did not show binding to physiological stress 
granules -> preserves stress-protective function

• Staining of TDP43 in human FTD and ALS samples confirmed 
reactivity with pathological TDP43 

• These antibodies may find utility in biomarker and 
immunotherapy applications for TDP-43 associated diseases 
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Rabbit	mAb1

Rabbit	mAb2

Rabbit	mAb3

Anti-NTD Ab reacts with 
denatured TDP-43 (SDS gel) but 

not native TDP-43

Size exclusion chromatography 
confirms integrity of TDP-43 protein 

WM = White matter         GM = Grey matter

Mis-folded SOD1 (green) in primary spinal cord cultures exposed to supernatant from HEK293 cells 
transduced with TDP43DNLS (misfolded) but not empty vector

Empty	vector	supTDP43DNLS sup

Induction	of	SOD1	mis-folding	by	pathogenic	TDP438

G3BP1 Anti-NTD
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Rabbit m Ab3

Rabbit m Ab1 Rabbit m Ab2

A. Anti-NTD (red) was tested for reactivity and
specificity in cells transfected with different TDP-
43 constructs. A pan-TDP-43 antibody against the
C-term inal dom ain and an anti-HA-tag antibody
were used to test co-localization with TDP-43
(yellow) and over-expressed TDP-43 (green)
respectively. Anti-NTD specifically recognizes
m islocalized cytoplasm ic TDP-43 aggregates in
TDP-43ΔNLS-transfected cells but not the ones
where Trp68 is m utated (Ser68 TDP-43ΔNLS) nor
does it recognize nuclear TDP-43. The com posite
im ages are a m erge between nuclear, anti-NTD,
and anti-HA-tag staining. This set of data
suggests that accessibility of the Trp68
surrounding sequence to anti-NTD is a
consequence of the TDP-43-NTD loss-of-
structure accom panying aggregation and/or
m isfolding of TDP-43 and that anti-NTD is specific
for aggregated TDP43 m olecules. Scale bar:
20µm .

B . Anti-NTD was tested against stress granules
generated by exposure to Sodium Arsenite. W hile
these granules are positive for the m arker G3BP1
(magenta), they are not bound by anti-NTD
(green). This suggests that this antibody
recognizes aberrant cytoplasm ic TDP-43
aggregates without binding stress granules.
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Anti-NTD Abs display picom olar affinity for their cognate peptide epitope 
as assessed by surface plasm on resonance (SPR) 

HA-TDP-43 Pan-TDP-43 Anti-NTD Merge


