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Abstract Resu |tS Discussion

mTau8 antibody is a monoclonal mouse anti-rodent tau antibody developed and
CSF and Plasma provided by Janssen Pharmaceuticals. To characterize mTAUS, we used a direct ELISA and
selected HT7, a monoclonal mouse anti-human tau antibody, as a control due to its high

Currently there are 10 immunotherapies targeting tau as a therapeutic target in
Tauopathies such as Alzheimer’s Disease in Pick’s disease under development (Ji,
Sigurdsson, 2021) However, the mechanism by which tau antibodies decrease

pathological aggregates of tau is unclear. In this study we evaluate antibody-based Sose R ELISA of 2.5pgiml Relative Concentration of mTau8 Concentration of mTau8 in Blood Plasma affinity towards human tau and its relative familiarity in the field. This ELISA is coated with
. ) ) . ] R - ose Response of 2. m
immunotherapy-like treatment using mouse tau specific antibody mTau8. Our findings Dose Rfjé’fv?tieﬂ;f&%fiés'g/m' MT40 with Antibodies 5x105, |

in Plasma and CSF Samples
6x10°1 either mT40 recombinant mouse tau or T40 recombinant human tau to detect varying
x10%1 alae
demonstrate the antibody’s highly selective properties to mouse tau, its capabilities in e10

ax100] [T dilutions of mTau8 or HT7. Serial dilutions of each antibody were used to create a roughly
entering the cerebrospinal fluid by bypassing the blood-brain-barrier, and its ability to '

e linear range of detection. Our results demonstrated that mTau8 had a high affinity towards
decrease tau patho|ogy on the scale of 83.2-91.2% at a 4.5-month timepoint in mouse mT40 and no afflnlty towards T40 while HT7 exhibited a hlgh afflnlty towards T40 and mild
models. Analysis of these findings, with the mouse brain connectome in mind, reveals

affinity towards mT40. (Figure 2-3)
a “global” reduction of tau reduction and suggests a mechanism of reduction In order to assess its effectiveness as a treatment, 22 mice were injected with 10ug of
independent of the cell to cell spreading of pathological tau species. Experimental

{ ADphfs derived from human post-mortem tissues. Intraperitoneal injections of mTau8 or
results in vivo will confirm mTau8’s capabilities in reducing tau pathology and live ! t

S S : lgg-2a were performed one-week post-injection every week for 16 weeks. Using
imaging of the cells treated with fluorescently labeled human ADphfs and labeled ? ° 2 38 4 5 6 « histochemistry, major areas in the contralateral Hippocampus, ipsilateral hippocampus, and
mTau8 shows statistically significant colocalization.

log10(dose) Antibody pg/mL log10(dose) Antibody pg/mL N\ .. . . . . .
ipsilateral entorhinal cortex, Mice treated with Igg were found to have a higher pathogenic

Figure 2-3 : Antibody mtau8 demonstrates an extremely high specificity towards Mouse Tau and has little to no affinity towards Figure 3-4: Use of the mTau8 direct ELIZA on mouse plasma sample demonstrates that no tau antibodies exists in the blood of IgG- load (flgu re 6) ~When ana Iysis was increased to account for the entire mouse brain. nea rIy
human tau. A relatively well known human tau antibody Ht7 is included as a reference demonstrating mTau8'’s species affinity 2a control samples. Comparison with CSF samples demonstrate the mTau8 antibody’s permeability to the blood brain barrier ) i ) ) ’ )
all regions were found to have a decreased pathogenic load in mTau8 treated mice (figure

H : Treatment/Control Ratio 8,9). The majority of regions have Treatment vs Control ratios (T/C ratios) below 1 and no
BaCkg rou nd HIStOChemIStrY Highest/Lowest Connectivity Areas clear trend of increasing or decreasing T/C ratio is apparent. When comparing the 5 regions

IgG-2a mTaus most and least implicated in the connectome, and the 5 least implicated, average T/C ratios

Hyperphosphorylated aggregations of microtubule associated protein tau is
iated with | gi 8 tive di llectivelv classified under th — o3 . 1.0~ demonstrate no significant difference. Extending this to the 10 regions per side maintains
oo B o= T a NEIORERE IETa VR Feanen SR I wans e e e Coverage of Phospho-Tau Staining the same trend as reflected by p values (figure 7). These results demonstrate a

term tauopathy. Markers of neurodegeneration such as phosphorylated tau species (p-
connectome-independent decrease across all regions and suggest a mechanism of action

tau217 and p-taul81) and co-pathologies such as Amyloid Beta plaques (in familial AD) that produces a “global” reduction of phosphorylated tau pathology. On average, the T/C

can be detected as early as 2 decades before the appearance of aggregated tau _ _ _ _ .
pathology and the onset of clinical symptoms. Progression of neurodegeneration ratio of all regions is 0.1277+0.03962. Translating to a roughly 83.2-91.2% decrease in
pathology.

corresponds more closely with the appearance of aggregated tau as neurofibrillary . , : . :

tangles (Barthélemy et al.,2020). This suggesting a critical role of neurofibrillary tangles -In orde.r to assess.the characte.rlstlcs of mTau8 in bypassing the b.IOOd brain barrler, the
H previously discussed direct ELISA with mT40 was used to measure antibody concentrations
2
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and emphasizing its potential as therapeutic targets for the treatment of AD post _ _ . .
onset. of cerebrospinal fluid (CSF) and plasma samples These samples were run in the direct ELISA
In pathological conditions, soluble tau forms misfolded cores that function as the alongside a known dilution series of mTAUS8 in protein buffered saline. In the blood
nucleus of tau fibrils. The nucleus recruits physiological tau resulting in the growth and pla.f,ma, 3738918'+f 3024446 4453330 pg/m! of mTau8 was detected and Opg/ml of
& & & & & KRS A antibody with affinity to mt40 was detected in the Igg control. In the CSF samples, 14891

extension of large filaments, depleting the physiological and converting them into the % area coverage (At8) Q& : : .
oathological form (Huseby et al., 2019). Pathological tau can also propagate between g /\OQ (\0«0 <O o"‘@ +- 7440 22341. pg/ml of mTau8 was detected and -Opg/ml of antlpody with affinity to mt40
Figure 6 : Mice treated with mTau8 antibody demonstrate significantly reduced phosphorylated tau staining in areas associated Q)o Q was detected in the Igg control. These concentrations of mTau8 in the CSF and Plasma

cells along neural networks. Evidence suggests that cells can release pathological tau 4 0.4% d £th od o the CS 44 ¢ ol
. . . . . Figure 5: Mice treated with mTau8 demonstrate a reduced tau j i i i ) Fi 7: Analysi ith the highest I t .
and can be internalized by interconnected neurons thus propagating the pathological gure 5: Mi wi with tauopathy spread, namely the Entorhinal cortex, Ipsilateral, and Contralateral Hippocampus igure 7: Analysis of areas with the highest and lowes correspond to a 0.4% dose of the antibody entering the CSF and demonstrate favorable
burden in high connectivity areas such as the Ventral connectivity demonstrate no significant difference in antibo dy characteristics

tau to the interconnected cell (Gibbons et al., 2019). Hippocampus. Analysis via computational methods are used to Treatment: Control ratio. Potentially indicating a “global” _ .
Contemporary models of tauopathies utilize stereotaxic injections of pathogenic determine the reduction in phosphorylated tau nature to the reduction of tau. In vitro mouse neuronal cell culture models were used to further analyze and confirm

human tau seeds from post-mortem patients into the hippocampus of mice. The % Area pTau Staining in results in vivo. Mouse neuronal cell cultures were stained with r2295m antibody for
093 Connectome Associated Regions insoluble tau pathology and DAPI for cell nucleus staining. Cell cultures were treated with

pathological human tau would then “seed” the endogenous mouse tau and initiate ' ' _ ) _ _ -
disease progression similar to sporadic tauopathies independent of mutant tau G A % B 1000ng/ul in 100ul volume of mTau8 or IgG2a control at 3 dlffe!’ent time points, specifically
overexpression in vitro and in vivo (Jing et al. 2016). | 2 a2 1 day r f[)ne dday b((ajfopre,l.onfe day aftelr:c a(rj\d two c:ayts aftgr thf(? tratn;ductlon (_)f fOng otthIIDphf was
While prior studies have analyzed immunotherapy-like-approaches in transgenic < g 100pug mTau8 6 e post . 1 i I T .l 0 ll . op | ransduced. Frefiminary resufts demonstrate a signiticant decrease In tall pathology across
mice expressing human tau, the use of human antibodies in transgenic mice fails to 1 day pre- 7 transduction i B .‘. s spd_ B Ny = N 2§ all time points r_elatlve to the IgG2a control (figure 10). In a(.jdltlon to these resylts' cells
discriminate the injected tau seeds and the endogenously expressed Tau (gibbons transduction | IR RO S E A T N AR R SRR AR TR P G RSO e were treated with red labeled mTau8 and IgG2a one day prior to the transduction of green

£
2020). To gain insights into the mechanism of tau immunotherapies, we will use a T i Cow e - labeled ADphf. Live imaging was performed at 1, 3, and 7 days post transduction of the
’ ( | onnectivi ow connectivi . . . . . pe . . |
mouse tau antibody (mTau8) to specifically target the endogenous mouse tau without % » mTau8 1 day 0 . Y ADphf. Analysis of the results demonstrate statistically significant differences in Pearson's

affecting the activity human tau seeds in vivo and in. Evaluating the effectiveness of " \ z : post Figure 8: A heatmap of high and low connectivity areas enables a visual representation of the reduction in Tau pathology coefficients mdlcatmg mTau8’s hlgher colocalization with the labeled Human AD Tau
this treatment in the mouse brain and in mouse primary neuron models will elucidate 3= - transduction relative to the connectome. samples (figure 11). Combined with the prior results, a possible explanation could indicate

the mechanism by which an immunotherapy-like-antibody treatment affects disease B e antibody treatment§ for endogenous tau couI(.JI rgsu!t in the clearance of pathogenic Tau
progression at a post-diagnosis timepoint. 120d|;i|§rGeZ_a N and reveal a potential target for future and existing immunotherapy treatments.
transduction LAY » Positive cont.
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