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TDP-43 immunotherapy
To mitigate TDP-43 pathology and ameliorate associated cellular dysfunctions
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▪ Extracellular TDP-43 species involved in spreading are promising targets for an antibody-based 
therapeutic approach
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TDP-43 pathology appears to spread in a 
defined pattern in ALS/FTD

(Brettschneider et al., 2013, Kawakami et al., 2019)

▪ Reactive microglia facilitate TDP-43 pathology clearance and exert 
neuroprotective functions in rNLS8 mouse model of TDP-43 proteinopathies

(Spiller et al., 2018)

Microglial dysfunction in ALS/FTD

(Haukedal et al., 2019, Quek et al., 2022)
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2 mAbs 7 mAbs

Generation and selection of TDP-43 mAbs 

▪ Liposome and adjuvant-based presentation of either full-length or specific peptides

▪ Importantly, coverage of different domains involved in aggregation

▪ Evaluation of functional efficacy of mAbs by both systemic administration and vectorized approach
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RRM: RNA recognition motif

NLS: Nuclear localization signal

NES: Nuclear export signal 

Criteria for mAb selection

2 Target affinity 3 Functional efficacy
Biological relevance and target 

engagement1

Using SupraAntigen® platform
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Target engagement and affinity of TDP-43 mAbs
By immunohistochemistry and surface plasmon resonance (SPR)

▪ ACI-5891 (binding in C-terminal domain) and ACI-5886 (binding in RRM domains) are pan TDP-43 
mAbs that recognize both physiological and aggregated forms of TDP-43 in patient tissues

▪ Both mAbs bind TDP-43 with high affinity with KD for TDP-43 in sub-nanomolar range
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FTLD-TDP

Type A

FTLD-TDP

Type B

FTLD-TDP

Type C

ALS

frontal cortex frontal cortex

frontal cortex spinal cord
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Antibody Binding affinity to 

TDP-43, KD (pM)

ACI-5891 182 ± 94 

ACI-5886 691 ± 340 

FTLD-TDP

Type A

Control

DAPI

ACI-5886

ACI-5891 ACI-5886

frontal cortex
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ACI-5891 inhibits TDP-43 aggregation in vitro
Assessed using recombinant TDP-43

▪ ACI-5891 inhibits TDP-43 aggregation whereas ACI-5886 shows no significant effect

▪ Dose-dependent inhibition of TDP-43 aggregation is observed with ~ 98% inhibition achieved at 
highest dose

% aggregated 

TDP-43 at 24 h

ACI-5891 dose-dependent 

inhibition of TDP-43 aggregation
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ACI-5891 inhibits TDP-43 templated-aggregation in vitro
Using patient brain-derived TDP-43 seeds

▪ Immunodepletion demonstrates ACI-5891 target engagement to disease-related forms of TDP-43 

▪ ACI-5891 demonstrates significant inhibition of FTLD-TDP brain-derived TDP-43 templated-
aggregation as compared with ACI-5886 and isotype control
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▪ Data shown as Mean±SD

▪ Statistics: One-way ANOVA with Tukey’s test

▪ *p<0.05 **p<0.01 ****p<0.0001

CTFs
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GFP-TDP-43

pTDP-43
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ACI-5891 reduces TDP-43 pathology in rNLS8 mice
By immunohistochemistry and biochemistry 

▪ ACI-5891 decreases TDP-43 pathology in cerebral cortex while ACI-5886 has no significant effect 

▪ These data demonstrate in vivo relevance of targeting C-terminal epitope

▪ Data shown as Mean±SEM

▪ Statistics: One-way ANOVA with Fisher’s LSD post hoc test

▪ ** P < 0.01, *P < 0.05
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*Insoluble fractions were prepared from mouse brain cortex 

using RIPA buffer: 25 mM Tris-HCl pH 7.6, 150 mM NaCl, 

1% NP-40, 1% sodium deoxycholate, 0.1% SDS
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ACI-5891 reduces neurotoxicity in CamKIIa mice
With FTLD-TDP brain extract injection
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ER: Effector-reduced

Dentate Gyrus (Ipsilateral) 

▪ ACI-5891 treatment significantly reduces neuronal loss in the dentate gyrus as compared with 
effector-reduced variant
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ACI-5891 promotes microglial activity in vivo
Assessed by immunohistochemistry on brain sections

▪ ACI-5891 increases the mean cell size of large hypertrophic microglia in rNLS8 mice suggesting a 
mechanism for the reduction of TDP-43 pathology by increased phagocytic activity

▪ ACI-5891 increases microglial density as compared with effector-reduced mAb in CamKIIa mice
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ACI-5891 promotes TDP-43 uptake by ALS patient cells
TDP-43 aggregate internalization by ALS monocyte-derived microglia
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▪ ACI-5891 promotes phagocytosis of TDP-43 aggregates in microglia derived from ALS patients

R
e

f:
 A

C
 I
m

m
u

n
e

 u
n

p
u

b
lis

h
e

d
 d

a
ta

Healthy 
control

ALS ALS ALS

0

500

1000

1500

P
h
a
g
o
c
y
to

s
is

 i
n
d
e
x
 (

M
F

I*
)

TDP-43

TDP-43

TDP-43 + Isotype control

TDP-43 + ACI-5891

✱✱✱✱✱✱✱✱

*Mean fluorescent intensity



AD/PDTM 2022 © 2022 AC Immune. Not to be used or reproduced without permission

ACI-5891 mode of action

▪ In vivo and in vitro data demonstrate microglia-directed phagocytic clearance and inhibition of TDP-
43 templated-aggregation and thereby spreading as a potential mode of action of ACI-5891
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Conclusions
TDP-43 mAb therapeutic program

13

▪ A panel of mAbs with broad epitope coverage obtained using the SupraAntigen
®

platform1

2

▪ Antibody with picomolar affinity targeting C-terminal domain of TDP-43 showed efficacy in vitro:

▪ inhibiting TDP-43 aggregation by 98%

▪ efficiently depleting TDP-43 seeds from patient brain extracts to decrease templated-aggregation within cells 

▪ Two distinct in vivo models of TDP-43 pathology demonstrated:

▪ C-terminal mAb altered pathology in contrast with the RRM targeting mAb

▪ significantly reduced TDP-43 mediated pathology and neuronal loss

▪ mechanism involves microglia and Fc-mediated phagocytosis and therefore the need of full effector in the 

therapeutic candidate

▪ Importantly using cells from ALS patient demonstrates that ACI-5891 also rescues phagocytic impairments  

▪ ACI-5891 humanization and manufacturability assessment completed3
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