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Key Takeaways:

1. AD and VT polyubiquitinated tau filaments show distinct in vivo seeding patterns in WT mice and cryo-EM core structures.
2. Chemical modulation with ubistatin B repositions poorly structured, polyubiquitin-associated densities adjacent to the tau core.
3. Ubistatin B treatment leads to protofilament interface shifting and additional VT tau filament conformers.

INTRODUCTION RESULTS CONCLUSIONS

 Tauopathies are characterized b ici | : :
P . y Table 1. Demographic information of AD and VT cases , F:gturet3 (Lleft)d < of the di-ubiauitin & ubistatin B | e The ultrastructure of tau filaments
structurally heterogeneous tau filaments. 2 Suuene, MOTes of e St & sl = compies. . . : .
. AD Case 1 AD Case? VT Casei VT Case2 VT Case3 shown as rllbbon dlggrams_or a_tomlc rr_lodels colored_ by. _ aSSOC|ated W|th d|fferent Seed|ng
Factors outSIde the ordered core mal electlrt(?stat.lc potentlal.”UbIStatiiln B btrldCIiS two ul:jlqu:tltr!s. - o ) ] .
resuiting in an overail negative outer cnarge anda reilative

inﬂuence fi|ament StabllltY Age at Deatn 00s >0s 00s o0 o0 internal shielding of positive residues. aCtIVItIeS In vivo can be Inﬂuenced

in wei b Validation of the ubistatin B binding to neurofibrillary tangles in _ " 11 I

Brain weight (9) - 1,005 1,146 938 1,215 1,090 ; fixed AD and VT brain tissues, stained with 10 pM ubistatin B, by pOSt translational modifications.
- We compared the in vivo activity and PMI (119 4 4 175 24 9 ey = followed by PHF-T Immunostaining. Seale bars: 20 um.
ultrastructures of polyubiquitinated tau Brackstage 6 NA O ONA NA |a Untreated Ubistatin B-treated c Untrested  Tremted | Polyubiquitin p03|t|0n_m9 around
filaments from Alzheimer’s disease (AD) | #oncasoe 4 3 0 : 0 ) m g AD Case 1 the tau core may contribute to
and vacuolar tauopathy (VT) cases. ! stabilization of specific filament
: Ubiquitin < i — - L AD Gase 2 types through protofilament
. - _‘g AD VT eg/4. 75A -1.04 deg/4. 75A -1.04 deg/4. 77A -1.05 d eg/4.74A -1.06 deg/4.75A -1.03 d eg/4.75A . 05 de 9/4 78A -1.03 deg/4.76A .
We tested whether chemical P v interfaces.
modulation of polyubiquitin near the 2| se | Se e
tau core alters filament architecture. (kDa) : - » i Untreated Treated [References]
20— 1TSS ITOAGGBIA  -116GeGATA  1To4degBIbA  AZ2degitA  § ADIUGATRA  ADINGATIA  A1oGeghTiA -1 isdegaTA VT Case 1 Watanabe et al. bioRxiv. doi:10.1101/2025.05.02.651930;
VT la VTl VT IV E VTl adll VTV VT PHF QI et al. Acta Neuropathol. PM|D38758288,
M ETH O DS Nakasone et al. Structure, 2017. PMID:29153505
75 —

VT Case 2

50 —

C2 symmetry C1 symmetry C2 symmetry C1 symmetry C1 symmetry
179.4 deg/2.37A -1.14 deg/4.74A 179.4 deg/2.38A 1.2 d eg/4. 75A -1.04 deg/4.68A

VT la VT VT IV VT la VT le VTl VT IV VTV

3.64A
C2 symmetry C2 symmetry

C2 symmetry C1 symmetry
179.4 deg/2.38A -1.18 deg/4.69A

CONTACT / PREPRINT |

Edward B. Lee, MD, PhD

mr= me mvie mve | Email: edward.lee@pennmedicine.upenn.edu
WVTle [ VTIf EVTI VT

VIV VTV EIVTPHE Lab Website: https://www.med.upenn.edu/tnrlab/

« Pathologic tau filaments were extracted
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from AD (n=2) and VT (n=3) neocortex. Polyubiquitination in both AD

and VT brain tau extracts
following tau IP using Tau-12

« AD and VT tau extracts were injected antibody, immunoblotted with
ubiquitin (E412J) antibody.
into WT mouse brains (AD, n=8; VT, n=7).
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Cryo-EM comparisons of untreated and ubistatin B-
treated AD and VT tau filaments.
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