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Background

* Frontotemporal lobar degeneration/amyotrophic lateral sclerosis with aFTLD-U NIFID
FUS/EWS/TAF15 accumulation (FTLD/ALS-FET) is a group of Temporalcix Tempora oix
clinically and pathologically heterogeneous disorders that lack distinct outamen— rtorhinal o outarmen— rtorhinal o outamen outamen
genetic associations. 30 _ 30 30
Recently, amyloid filaments composed of an N-terminal TAF15 Globus pallidus 20 CA1/SBC Globus pallidus : CA1/SBC Globus pallidus & CAT/SBC  Globus pallidus 20
fragment (7-99aa) were discovered in patients presenting as FTD and "

ALS who were neuropathologically diagnosed as atypical FTLD with
Amygdala BL. CA4
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ubiquitinated inclusions (aFTLD-U), a subtype of FTLD/ALS-FET.
Accumulation of N-terminal TAF15 fragments has not been validated
immunohistochemically or biochemically, as previous studies utilised
antibodies to the middle and C-terminus of TAF15.

Further, this finding raises questions about the role of N-terminal
TAF15 in other subtypes of FTLD/ALS-FET, including neuronal
intermediate filament inclusion disease (NIFID), basophilic inclusion
body disease (BIBD), and ALS with basophilic inclusions (ALS-BI).
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Methods

Immunohistochemistry

The medial temporal lobe and basal forebrain of seventeen FTLD-FET cases
(five aFTLD-U, seven NIFID, three ALS-BI, and two BIBD) were immunostained
with two TAF15 antibodies, one specific to the N-terminal core (N-TAF15) and
another specific to the C-terminal RGG3/NLS domains (TAF15-C). Neuronal,
glial, and neuritic pathologies were scored semiquantitatively (0-4).
Subsequently, N-TAF15 was screened in another eighteen FTLD-FET cases.
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Figure 1 Radar chart visualization of the mean neuronal lesion burden (0-4) observed with C-TAF15 and N-TAF15 immunostains in corticolimbic and basal ganglionic regions of

Genetic Screenlng aFTLD-U, NIFID, BIBD, and ALS-BI cases. Representative images of the dentate gyrus and globus pallidus C-TAF15 and TAF15-N pathology observed within each FTLD-FET

Exons 1 to 6 (1-161aa) of the TAF15 gene were screened for coding variants in
27 FTLD-FET cases. Twelve cases were evaluated by Sanger sequencing
(NIFID3,5-10; BIBD1-3, ALS-BI2-5), and whole-genome sequencing data was
queried in fifteen aFTLD-U cases.

Protein biochemistry

Frozen sections of the frontal cortex and medulla were sampled from BIBD2,
ALS-BI4, and the TAF15 variant carrier (BIBD3) and sequentially extracted in
buffers of increasing strength to obtain a fraction of sarkosyl-insoluble proteins.
These extracts were analyzed and immunoblotted with antibodies to N-TAF15,
C-TAF15, FUS, EWS, transportin-1, and TMEM106B.

FTLD/ALS-FET cases

Table 1 Clinical, pathologic, and genetic features of 35 FTLD/ALS-FET cases
evaluated at the Mayo Clinic (yellow = rare, green = positive).

Case# Age/Sex ClinDx Bls
ALS-FUS ALS

Hyls aIlNX FUS TAF15 Genetic variants
FUS p.Arg521Gly

subtype (inset 1 = perinucleolar neuronal inclusion in NIFID; inset 2 = thorn-shaped astrocyte in BIBD).

PLS-FUS

ALS-BI1 ALS
ALS-BI2 CBS/PSP
ALS-BI3 ALS
ALS-BI4 ALS
ALS-BI5 ALS

BIBD1 CBS/PPA
BIBD2 AD
BIBD3 bvFTD/PPA

TAF15 p.Ser66Phe

NIFID1 PLS
NIFID2 bvFTD
NIFID3 PLS
NIFID4 bvFTD
NIFID5 CBS
NIFID6 MSA-P
NIFID7 bvFTD
NIFID8 PSP
NIFID9 FTD-NOS
NIFID10 CBS

aFTLD1 bvFTD
aFTLD2 bvFTD
aFTLD3 bvFTD
aFTLD4 bvFTD
aFTLD5 bvFTD
aFTLD6 bvFTD
aFTLD7 bvFTD
aFTLD8 bvFTD/PPA
aFTLD9 bvFTD
aFTLD10 bvFTD
aFTLD11 bvFTD
aFTLD12 bvFTD
aFTLD13 bvFTD
aFTLD14 bvFTD

aFTLD15 bvFTD

Immunoblots

Novel genetic variant in TAF15

Variant information

* TAF15 c.197C>T, p.Ser66Phe was identified in BIBD case 3 .
and was absent in ExXAC, 1000G, and GnomAD databases.

In silico predictions: CADD score = 28.9; PolyPhen-2 =
probably damaging; MutationTaster2021 = disease-causing.
The variant alters an amino acid within the B-sheet-rich SGYS
motif of the TAF15 amyloid core (variant labeled with red box
and asterisk; SGYS motifs underlined in blue).
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Figure adapted from Tetter et al., 2024

Clinical history of variant carrier

The patient’s family history included a maternal cousin with
ALS; parents and children were neurologically normal.

At age 44, he became withdrawn, apathetic, and hypomimic.
In the next year, his short-term memory declined and he
became aphasic, which progressed to complete mutism.

At age 45, he began exhibiting criminal behaviors, including
inviting himself into old friends’ homes, abusing illegal drugs,
shoplifting, hit and run, and grand theft auto, ultimately leading
to multiple imprisonments and psychiatric hospitalization.

At 46-years-old, he developed ideomotor apraxia, ritualistic
behaviors, and binge-eating associated with rapid weight gain.
His neurologic exam was normal for motor, reflexes, gait, and
coordination; except for increased axial tone.

He died at age 50.
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Figure 2 Macroscopic and microscopic pathology of BIBD3. Atrophy of the frontotemporal lobes [green dashed outline], corpus callosum, striatum, globus pallidus, and
subthalamic nucleus/thalamus, as well as severe depigmentation of the substantia nigra were observed grossly [green asterisks, bar=2cm]. Abundant basophilic inclusions [white
arrows/insets] were seen with haemotoxylin-eosin stains and IHC for FUS, N-TAF15, C-TAF15 revealed a greater neuronal lesion burden with N-TAF15 compared to FUS [scale
bars=100um,200um,100um]. N-TAF15 revealed widespread glial pathology and a marginally greater neuronal lesion burden compared to TAF15-C.
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EWS Transportin-1 TMEM106B
Figure 3 Western blots of sarkosyl-insoluble extracts of frontal cortex and medulla from
BIBD3, BIBD2, and ALS-BI4 immunolabeled with N-TAF15, TAF15-C, FUS, EWS,
Transportin-1, and TMEM106B [TAF15 full length bands denoted by red arrows;
cleavage fragments = red asterisk].

Conclusions

Overall, N-TAF15 revealed a greater burden of neuronal lesions than
TAF15-C in all FTLD-FET subtypes; most markedly in NIFID.

There was considerable overlap in the neuronal lesion burden observed
with both TAF15 antibodies in aFTLD-U.

Surprisingly, screening N-terminal exons of TAF15 revealed a novel
genetic variant in a BIBD patient who presented with bvFTD/PPA.

The variant carrier had abundant basophilic inclusions and a burden of
neuronal, glial, and neuritic pathology similar to NIFID cases.

Similarly to aFTLD-U, there was little difference in the neuronal lesion
burden observed with both TAF15 antibodies in several brain regions.
Biochemically, both TAF15 antibodies labeled mostly full-length TAF15,
and there were feint bands near 35-kDa with TAF15-C in both BIBD cases.
Despite the immunohistochemical differences, it remains to be determined
whether N-terminal TAF15 fragments can be observed biochemically.
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