Supplementary Material
Supplementary Methods
Brain Extract Validation
ELISA
Total tau content was quantified in brain extracts by ELISA (Human Tau (total) ELISA kit (#KHB0041, Invitrogen, UK), as per the manufacturer’s instructions. Briefly, homogenates were diluted 1:50,000 in standard diluent buffer and incubated on the capture antibody coated plate along with prepared standards (0-1 µg/ml human tau (total)) for 2 hrs. Samples were then removed and the wells were washed thoroughly prior to incubation with the biotinylated-secondary antibody for 1 hr. Wells were thoroughly washed again prior to incubation with streptavidin-HRP for 30 min. Wells were washed again and incubated with the stabilising chromogen for 30 min ahead of addition of the stop solution. Absorbance of the plate was read at 450 nm in a Varioskan LUX microplate reader (ThermoFisher Scientific, UK). Following background subtraction, the absorbance of standards was fitted to a 4th order polynomial line of best fit in order calculate tau concentration in unknown samples. 
Dot Blots
In order to confirm immunoreactivity of P301SBE (and not WTBE) with antibodies against common epitopes, dot blots were performed. Brain extracts were serially diluted, loaded (1.5 µl/sample) onto 0.45 µm nitrocellulose membrane and left to dry overnight at room temperature. Membranes were blocked in 5% non-fat milk in Tris-Buffered Saline with Tween-20 (0.1%) (TBST) for 3 hrs prior to incubation in primary antibody (either mouse anti-MC1 (abnormal AD tau conformation) (kind gift from the late Prof Peter Davies), mouse anti-TG5 (total tau) (kind gift from the late Prof Peter Davies), mouse anti-RD4 (1E/A6) (kind gift from Prof Rohan de Silva (De Silva et al., 2003)), or mouse anti-β-Actin (ab8226, Abcam, UK), at 1:500 in 1% non-fat milk in TBST overnight at 4 °C. Membranes were then washed and incubated in goat anti-mouse HRP-conjugated secondary antibody (ab6789, Abcam, UK), 1:1,000 in 1% non-fat milk in TBST for 3 hrs at room temperature. Membranes were washed and then incubated with chemiluminescent substrate (SuperSignal™ West Pico PLUS, ThermoFisher Scientific, UK) and imaged on an ImageQuant 800 multimode gel imager (Cytiva (GE Healthcare), UK). 
Thioflavin T Incubation
The presence of amyloid structures in P301SBE (and not WTBE) was confirmed by fluorescence upon incubation with Thioflavin T. For this, brain extracts were diluted to a final concentration of 1:100 in 12.5 µM Thioflavin T in PBS. Solutions were plated in triplicate in a black, clear bottomed 96-well plate and fluorescence measured in wells on a Varioskan LUX microplate reader (ThermoFisher Scientific, UK), with excitation at 444 nm and emission at 478 nm. Background (12.5 µM Thioflavin T in PBS) readings were subtracted, and signal intensities (a.u.) directly reported. 

Brain and CSF Extraction and Analysis
[bookmark: _Int_U9kjArzc]For drug efficacy study of TGN-020 in relation to brain tau clearance, after drug treatment, CSF was extracted from mice for quantification of tau content following its intracerebral infusion. For this, mice were treated with TGN-020 (50 mg/kg in 20mg/kg saline or 20mg/ml saline alone, i.p.) ahead of being anesthetized with 2% isoflurane in O2 at a delivery rate of 1 l/min and positioned in a stereotaxic frame. A midline incision was made on the top of the head to expose the skull and a burr hole made with a microdrill above the injection location (+2.5 mm anteroposterior, and +2 mm mediolateral to bregma). 2.5 µl of either P301SBE or artificial CSF (control) was infused at a rate of 0.5 µl/min into the hippocampus (-1.8 mm ventrodorsal to the brain surface respectively) using a 5 µl Hamilton syringe, 15 min after drug treatment. A midline incision was then made at a midpoint between the skull base and the occipital margin to the first vertebrae. The underlying muscles were parted to expose the atlanto-occipital membrane and dura mater overlaying the cisterna magna, which was cleaned with saline. A durotomy was performed 15 min after intracerebral injection, using a 23-gauge needle, allowing free-flowing CSF to be collected using a narrow bore pipette tip. At the end of this procedure, mice were killed by overdose with sodium pentobarbital (10 ml/kg, given intraperitoneally). The brain was removed from the skull and snap frozen immediately on dry ice and stored at -80 °C until further processing. The collected CSF was centrifuged briefly to pellet any red blood cell contamination. Spectrophotometric analysis (417 nm, NanoDrop ND-1000, Fisher Scientific, UK) of hypotonically disrupted blood cell contaminants (freeze-thawing of rehydrated blood pellets) measured blood contamination to be <0.02% in all samples. Total tau concentration in CSF samples and homogenised (10% (w/v) in sterile phosphate-buffered saline (containing protease inhibitor cocktail, phosphatase inhibitor cocktails I and II (Sigma, UK), at a final dilution of 1:100, and 1 mM phenylmethylsulphonyl fluoride)) brain tissue was quantified by ELISA (Human Tau (total) ELISA kit (#KHB0041, Invitrogen, UK)) as above. CSF tau concentration (ng/ml), and total brain tau (ng), are reported.

AQP4 mRNA Expression Analysis
AQP4 expression was measured in the ipsilateral hippocampus of study mice at various stages throughout the pathological progression of tau, in order to confirm its continued expression with disease development. Mice received intracerebral infusion with either WTBE or P301SBE (see main text materials and methods) and were left to age for the appropriate time period, after which animals were killed by overdose with sodium pentobarbital (10 ml/kg, given intraperitoneally), the brain was removed from the skull and the ipsilateral hippocampus rapidly dissected out. Excised tissue was snap frozen immediately on dry ice and stored at -80 °C until further processing. mRNA was extracted from brain samples using the PureLink™ RNA Mini Kit (ThermoFisher Scientific, UK) as per the manufacturer’s instructions, which yielded RNA with a 260/280 absorbance ratio of 2.04 (±0.04). RNA was converted to cDNA using the QuantiTect Reverse Transcription Kit (Qiagen, UK) as per the manufacturer’s instructions, which was then quantified by qRT-PCR using TaqMan™ Universal PCR Master Mix and TaqMan™ probes against AQP4 (Mm00802131_m1), using GAPDH (Mm99999915_g1) and ACTB (Mm02619580_g1) as housekeeper controls (all ThermoFisher Scientific, UK), using the 2-ΔΔCt method for analysis (Rao et al., 2013), normalising to wildtype baseline data.



















Supplementary Figures
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Supplementary Figure 1 – Dot Blot Immunoreactivity Validation of Brain Extracts
Densitometric intensity analysis of brain extract dot blots illustrating preferential immunoreactivity of P301SBE over WTBE with (A) MC1, (B) TG5, and (C) RD4 antibodies. Graphical insets illustrate differences between immunoreactivity of P301SBE and WTBE when signals are normalised to β-Actin across loading amounts. (D) Representative example dot blots used to produce data shown in (A-C). *=p<0.05, **=p<0.01. 


[image: ]
Supplementary Figure 2 – Reduction of Brain to CSF Tau Clearance Following TGN-020 Treatment
(A) Experimental timeline and (B) schematic of brain injections/extractions. Mice were pre-treated (15 min prior) with either TGN-020 or vehicle, ahead of hippocampal infusion of tau (P301SBE). 15 min later, CSF samples and brains were extracted, and their tau content quantified by ELISA; CSF and brain tau content following treatments is shown in (C) and (D) respectively. As expected, significantly greater tau levels were detected in CSF extracted from P301SBE (vehicle) injected mice compared to aCSF (control) injected mice. This CSF tau content was significantly reduced in TGN-020 treated mice. A similar, inverse change was observed in brain tau data, with TGN-020 treated mice exhibiting a significant increase in brain tau content compared to vehicle treated animals. *=p<0.05, n=4-10 per group.
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Supplementary Figure 3 – P301SBE Injection Does Not Result in Tau Pathology in Wildtype Mice
Hippocampal AT8 % area coverage (A) and immunopositive intensity (B) in wildtype mice injected with P301SBE and treated with vehicle or TGN-020, illustrating the lack of significant tau pathology induced by P301SBE infusion in the wildtype mouse brain. Y-axes are included at the same scale as the corresponding data from transgenic mice (Fig. 2B, C), illustrating the difference in tau level detected. ▲=females, ■=males. n=4-5 per group. 
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Supplementary Figure 4 – AQP4 Expression with the Onset of Tau Propagation
Hippocampal AQP4 (mRNA) expression measurements (qRT-PCR) indicate that AQP4 expression remains relatively constant between genotypes, and throughout pathological development in the P301SBE injected transgenic mice. 
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Supplementary Figure 5 – No Effect of Chronic TGN-020 Treatment in Control (Wildtype) Mice
(A) Consistent with animal growth, both vehicle and TGN-020 treatment groups (n=10-11) increase in weight over the treatment period (70 days starting from 2-months-of-age). No effect on animal weight was observed with drug treatment. (B) Neither tau inoculation nor TGN-020 treatment affected wildtype animal performance in the novel object recognition task (n=5-6). (C) Likewise, aside from the reduced motility observed by animals at week 10 compared to their baseline performance, due to test arena familiarisation, no effect was observed as a result of tau inoculation or TGN-020 treatment in mice (n=5-6). ▲=females, ■=males. *=p<0.05, **=p<0.01, ****=p<0.0001.
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Supplementary Figure 6 – AQP4 Expression and Polarisation Are Unaffected Following Chronic TGN-020 Treatment
Expression measurements of hippocampal AQP4 protein (A) and its polarised location (B) (immunohistochemistry) are unaffected by chronic (10 weeks) TGN-020 treatment.
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Supplementary Figure 7 – Chronic TGN-020 Treatment Leads to Motor Dysfunction in Tau Seeded Mice
No inter- or intra-group differences were observed in distance travelled in an open field arena (A) or the amount of time spent in the centre of the open field arena (B) at baseline and after 10 weeks of treatment. (C) Time spent by P301S P301SBE injected TGN-020 treated mice exploring objects in the novel object recognition task considerably declined at week 10, resulting in exclusion of this timepoint from analysis. ▲=females, ■=males, *=p<0.05, **=p<0.01, n=5-8 per group. 
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Supplementary Figure 8 – Groupwise Interhemispheric Volume Ratio Differences
For each brain region in each group, the interhemispheric volume ratio (ipsilateral/contralateral volume) was calculated and compared to hemispheric equality (interhemispheric volume ratio of 1) in order to appreciate the magnitude of groupwise interhemispheric inequality. Difference cells are colour coded based on the degree of difference: red denoting ipsilateral>contralateral volume, blue denoting contralateral>ipsilateral volume. Cells containing the resulting p values (adjusted for multiple comparisons) from multiple t-tests are also colour coded (greyscale) based on the level of statistical significance. For additional visualisation of data, significant regions (either ipsilateral>contralateral (red) or contralateral>ipsilateral (blue)) are displayed on a single hemisphere of horizontal MR images at two levels (left, -4 from Bregma; right, 2mm from Bregma), with colour bars denoting the degree of interhemispheric difference.
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Supplementary Figure 9 – Raw Brain Regional Volumes
Table containing raw brain regional volumes extracted from MR images. Ipsilateral and contralateral regional volumes (mm3) are shown to 3 decimal places, and standard deviations (SDs) amongst groups are shown to 1 decimal place.

Supplementary References
De Silva, R., T. Lashley, G. Gibb, D. Hanger, A. Hope, A. Reid, R. Bandopadhyay, M. Utton, C. Strand, T. Jowett, N. Khan, B. Anderton, N. Wood, J. Holton, T. Revesz, and A. Lees. 2003. Pathological inclusion bodies in tauopathies contain distinct complements of tau with three or four microtubule-binding repeat domains as demonstrated by new specific monoclonal antibodies. Neuropathology and Applied Neurobiology 29:288-302.
Rao, X., X. Huang, Z. Zhou, and X. Lin. 2013. An improvement of the 2ˆ(-delta delta CT) method for quantitative real-time polymerase chain reaction data analysis. Biostatistics, bioinformatics and biomathematics 3:71-85.


image4.jpeg
Aquaporin-4 Expression
With Disease Development

o
-
x
8
=

Week 2

Baseline

104

1
>
(sueseg 39, ,, LM
woJy abuey) pjod)
uoissaidxg aAnsjey




image5.jpeg
Preference Index

Animal Weight

A
§ 1307
&
3 _ ;
3 120- Vehicle
£ — TGN-020
o
a 1104
M
(]
o
< 100+ Unpaired T-Test
= Vehicle vs. TGN-020, p=0.6168
[=)]
é 90 T T T T 1
0 14 28 42 56 70

Days Post-Inoculation

(@]

Novel Object Recognition Open Field
80
WT, " = 3-way ANOVA
H * WT " BE Vehicle B WTBE vs, POISBE, p>0.05
Vehicl TGN-020, p>0.05
. R e Wt "TBE TGN-020 g 6o e 3 “
2 % —_
H ° WT PO'SBE vehicle g . N i .
8
o WTPOSBETGN-020 g "
LL g Y i
3-way ANOVA 8§20 7S i)
WIBE vs. POISBE, p=0.1967 2
Vehicle vs. TGN-020, p=0.6855 =]

Timepoint Timepoint




image6.jpeg
AQP4

Polarisation

eo0e

100

T T T T
o o o o
o, © < 34

(%) uonesuejod

Intensity

AQP4

0

30001

20004
1000

('n"e) Ayisuajuj





image7.jpeg
Open Field
Time

4]

Open Field
Distance

<

P301s “TBE Vehicle
P301S P301SBE venhicle
P301S P301SBE TGN-020

I ) T T
o o o o o o
(=2} <

<
T
o o o

60+

(w) pajjeAel] asuessig

Novel Object Recognition

C

P301S P301SBE TGN-020

*%

100+

o o o o
© © < N
(s) Buojdx3y

juadg awiy [ejoL




image8.jpeg
Ipsi<Contra Volume Differences

P301S P301SBE Vehicl P301S P31SBE TGN-020 | P301S P301BE TGN-020
seline- Baseline—> Baseline-> Week 2>
Difference P Value Difference P Value Difference P Value Difference P Value Difference P Value
0.0554 [ 0.0032%* ¢
0.1696 5 0.0012**

-0.15

-0.1 I ‘ $
-0.05 :
0.0

Ipsi>Contra Volume Differences

[striatum
[amygdala

Degree of Ipsi<Contra
Difference

P301S BE Vehicle P301S P301SBE TGN-020 | P301S P30SBE TGN-020
Baseline> Baseline-> Week 2->
Difference P Value | Difference P Value | Difference P Value |Difference P Value |Difference
Internal Capsule BB <0.0001+ |NNNGES b
Rest of Midbrain 008 0.2152 | 0.0 0.0002*** E D01 *#*+ .09 0.0053**
|Anterior Commissure 010 00502 009 0.0012%* 0.0080**
Fimbria 005 0.6860 009 0.0012%* 005 04095 0.05
Hippocampus 009 01272 008 0.0076** 005 04682 001 09859
(Central Gray 007 03139 001 09894 008 0.0253* 001 09859
20.2

o

c

8

25 01

& B

ox

@ o

&

&

a

0.0

Regions Without Interhemispheric Differences

P301S P015BE Vehicle | P301SP1BE TGN-020 | P301S P01SBE TGN-020
S a Baseline—> Baseline-> Week 2>
Difference P Value | Difference  PValue |Difference  PValue |Difference  PValue |Difference P Value
(Olfactory Bulbs 001 09997 000 09994 003 09343 003 08134 003 07943
[Thalamus 000 09998 001 09894 002 09359 001 09815 003 06484
Inferior Colliculus 002 09991 002 09892 005 02284 001 09815 002 09859
Neocortex 000 09998 000 09994 001 09359 002 09656 002 09859
Basal Forebrain Septum 001 09991 000 09994 002 09359 001 09815 001 09859
Globus Palilidus 003 09586 [ 004 os6a59 001 09359 005 04522 001 09859
Cerebellum 000 09998 000 09994 002 09359 000 09815 000 09859
Hypothalamus 000 09998 [ 004 06459 003 09343 003 0859 001 09859
Superior Colliculus | 005 o.860 002 09892 002 09359 004 06699 004 06051





image9.jpeg
P301S WTBE Vehicle P3015S P301SBE Vehicle P301S P301SBETGN-020 | P301S P301SBETGN-020 | P301S P301SBETGN-020
Baseline> Baseline-> Baseline- Week 2 Week 4>
Average Average Average Average Average Average Average Average Average Average
Ipsilateral (Contralateral Ipsilateral Contralateral Ipsilateral (Contralateral Ipsilateral (Contralateral Ipsilateral (Contralateral

Volume Volume Volume Volume Volume Volume Volume Volume Volume Volume

(mm?) so| (mm?) sDf (mm) sp| (mm?) sof (mm) so| (mm?) sof (mm) sD| (mm?) sOf (mm}) sD| (mm}) so
Hippocampus 14318 13| 13078 16| 13854 10| 12665 05| 14025 06| 12916 10| 13374 04| 12736 08| 13343 04| 13244 02
Striatum 12760 12| 14107 24| 12570 06| 13456 05| 12308 07| 13992 10| 12474 07| 13746 08| 11071 04| 13333 o6
JAnterior Commissure 0691 01| 0617 01| o684 01| o619 00| o684 01| 0607 01| 0674 00| 0615 01| 0641 00| 05% 00
(Globus Pallidus 1814 02| 1897 05| 1781 01| 187 02| 1731 01| 1699 oaf 1778 01| 1687 01| 1657 01| 1630 o1
lnternal capsuie 1500 02| 1278 05| 1487 01| 1197 o0af 1431 01| 1213 o01f 1437 01| 1133 01| 1352 01| 1086 01
[Thalamus 13314 06| 13130 10| 13239 05| 12858 06| 13377 07| 13018 07| 12885 07| 12722 07| 12986 03| 12544 05
cerebellum 20051 23| 28786 23| 209%6 15| 20531 11| 30250 19| 30543 17| 20497 20| 20479 13| 30541 10| 30424 08
Superior Colliculi 4380 04| ae08 06| 4343 03| 4347 03| 418 02| 4258 03| 421 03| 4378 04| 4274 03| 4416 02
Hypothalamus 6832 08| 6788 07| 6628 05| 6812 10| 6995 10| 7120 10| 6620 09| 6787 09| 6614 04| 6525 02
Inferior Colliculi 349 03| 3415 03| 349 02| 3383 02| 3380 02| 3184 02| 3469 03| 3431 03| 3441 02| 3489 03
central Gray 1447 02| 1340 02| 1378 02| 1335 o0af 1373 02| 1332 01| 148 01| 1313 01| 1335 00| 1354 01
INeocortex 77628 67| 76553 63| 75701 25| 74351 22| 75489 24| 74287 20| 74463 20| 73128 20| 74160 13| 72015 18
|Amygdala 5966 09| 6416 07]| 5776 04 6276 07| 5899 04| 6626 07)| 5890 04| 6433 06| 6022 04| 6116 03
Olfactory bulb 14308 13| 14134 14| 15065 11| 14790 09| 14357 16| 13855 15| 14580 12| 14087 09 13120 21| 12702 19
Rest of Midbrain 6791 05| 6355 14| 68% 02| 6112 02| 6633 02| 5954 05| 6716 02| 6089 03| 6921 02| 5997 03
Basal Forebrain Septum | 8462 05| 8263 06| 8284 03| 8178 03| 8500 06| 8246 07| 8139 03| 8171 02| 8173 02| 8108 03
[Fimbria 1230 02| 1156 02| 1212 01| 1096 01| 1265 02| 1177 02| 1180 01| 1122 o1f 1145 01 1088 o1





image1.jpeg
McC1
(Abnormal Tau Conformation)

<

MC1

g ° D" 9 a -
=1
o 5
o &r ™ . ® o o
o
8
-l e » © P
c 4
2
[¢) o
a %
©
2 by
s} 7y
- QQ.Q
w w w
() & @ ® @ ) @ ) @
E 3 & g S & 8
2 2 2 3
2 2 2 e
w re 2
w ® "= )
£ I B
@ B 2
2 a o =
= T ©
kel = - -
+ + - M m m Aln =5
S we = Lo
¥ c Ow « § T X
= 7] - 2
of A § -3 ¢ g 3% I A
- = =
%% - 2 S s Fs & A~ % b5
& T 5 a % o w S & o o T n.u
S oS o o ‘N - o IE) WY
2 (n°e) ugoy-¢ B
Lcdin. 2 o pasein : e
3} pasi N © AjIAoealounwwy - 0 Auoesiounuiul =
Ayagoseasounwiug - 0 r T T =< T T T T T =2
r T T T W o o o o © o o o o o o
8 8 8 ° g g2 2= X R & g =
(bepEHas RURGIRYBES) oM (pajoenigng punoiboeg) (@) (pajoenans punoibxoeg)

(g52-0) Ausuaju) oypWoyIsusq

(g52-0) Ansuaju) ayawoysusq

(gG2-0) Ansuayul agawoyisuaq

Sample Protein Load (ug/pl)




image2.jpeg
A

TGN-020 (50mg/kg)

Intrahippocampal Tau Infusion

or Vehicle Treatment (i.p., 20ml/kg)

(in 2.5ul @ 0.5pl/min)

TIMECOURSE

o -15 |[IITIIT] o [N -15
CSFand
Brain

B Intrahippocampal Extracted

Infusion

CSF Tau Concentration
14+ * X
—_ 10+ [
E 65
24
=)
©
[
£,
w
7]
o
S
&
o
o°°\

CSF Extraction
(from Cisterna Magna)

"

Brain Tau Content
500 *
< 400 &
£
3 300+ b
2 S |
‘c 200
o
0 100 E
0_
& L
& &
x Q/x x’\
C)%Q\Q\%Q’ 6‘27(‘/'
R4 < 9'19\
&




image3.jpeg
A Hippocampus B Hippocampus

% Area Intensity
10+ 1.2x107+
e WT P301SBE Vehicle
S 8 __ 1x107 o WT P3O1SBE TGN-020
2. . 3 sx10°
> 64 s
e
@ 2 6x10°
8 41 2
N 8 4x1084
o =
I 27 2x106-
u u
0-—dpm—aym— o r—r
2 O N N
‘{\\c} & L L
AQJ O% -gb 'b\’b -gb fb\®
A 2 & 2 &8
¥ 2 AURSEIAIRN

RS O O




