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A
ABSTRACT 220~ LTP, last 5 minutes Long-term Potentiation

Aims: rTg4510 mice conditionally express mutant human Tau in various ’gzoo- e WT (n=55 slices)
forebrain regions using Tet-off expression system. This model recapitulates O + + ® rTg4510 (n=49 SIiSeS) | - _ o ]
tau pathology observed in AD with age-dependent neuronal loss resulting in 7 s0- ‘ ¢ rTg4510 + Dox (n=50 slices) Q. 150- rTg4510 animals sI:nov_v deficits in hippocampal
PR : o : 0 ¢ ¢4 o L long-term potentiation (LTP) and basal
cognitive impairment. The objective of the study was to assess age associated g_J ¢ +¢¢¢+ B 4 40— ‘ ikl _ _
behavioral, electrophysiological, and biomarker changes. Methods: Female LU 160- +*¢¢+ ++ cD/') synaptlc tran_smlssmn. (I-_\) LTP is reduced in
tTA and rTg450 mice were purchased from JAX labs. Locomotor activity was P ¢ +++ * O 130 * %k %k % hippocampal slices from brains of female rTg4510
assessed in the open field chambers. Cognitive performance was assessed % 1404 ¢¢¢ % mice at 6 mo_nths of age compared to .what 'S
using the Y maze and Morris water maze tests. Basal synaptic transmission 2 o0 © 120 obser\{ecéll mdsllcbes 03bta|ned from WT :aralns. LTP
and LTP were assessed by extracellular field potential recording at the o TP T D 110 was Induce y 3 separate stimulus trains,
Schaffer collateral-CA1 pyramidal. Nf-L levels were measured by Quanterix 3> 1 00-lessssssse iImecourse o producing post-tetanic potentiation in brain slices
and inflammatory and Tau by MSD technologies. Results: rTg4510 mice , , , , , , , , 2 400- from both WT and rTg4510 mice (whether
showed hyperactivity starting at 4 months of age. Cognitive deficits were -10 0 10 20 30 40 50 60 70 2 WT rTg4510 rTg4510 +Dox maintained on _D_OX or n_ot). A significant deficit in
seen in the Morris water maze during acquisition and probe tests. Although Time (min) LTP (as quantified during minutes 65-70 of the
spontaneous alternations were decreased in rTg4510 mice, number of entries C D experiment) was observed in brain slices from
were increased indicating hyperactivity. rTg4510 mice showed elevated tau 30 357 o Wt rfg4510  animals, which ~ was rescued by
levels in plasma and CSF at 3 and 6 months of age, with an 11-fold increase ~ ° Wr + + { —~ 304 e rTg4510 maintenance of rfg4-10 animals on dox (B). (C)
in CSF but only two-fold increases in plasma at 6 months. Plasma and CSF E -254 © rTg4510 + + + £ Tg4510 + Dox The input-output relationship of hippocampal fEPSP
Nf-L levels were increased in rTg4510 mice at 6, but not at 3 months. Among > rTg4510 + Dox + + * > -2.97 responses s.uggests a deficit In basal SYDapth
the inflammatory markers assessed, only IL-1B was increased in CSF at three £ 201 + b ¢ ¢ 5_2_0_ transmission; however a concomitant reduction or
months of age. Basal synaptic transmission and LTP were impaired at 6 3 5 + ’ ¢ ¢ S ceiling effect in presynaptic fiber volley is also
months of age. Behavioral and electrophysiological effects and levels of all = + ) ¢ = -1.57 :*_—+ observed in rTg4510 animals not maintained on dox
biomarkers were restored by Doxycycline (Dox) treatment. Conclusions: & 1 0- e $ * o 4 - & (D), suggesting that overall neurodegeneration
Neuropathological changes in rTg4510 mice appear as early as 3 months of o ¢ 4 0 + underlies the fundamental decrease in input-output.
age and become widespread by 6 months. Behavioral and biomarker changes = -0.5+ ¢ ° fEPSP = -0.54 e 4 FV vs fEPSP Doxycycline  treatment  partially ~rescues the
can be reversed by Dox treatment, making this model ideal for evaluating 0.0+—8 | | | | | | | | | O'O'l' - ;eductcllon n|n iy IrEPSP slope, possibly slowing
Alzheimer’s disease therapies. 0 60 120 180 240 300 0.0 0.5 -1.0 45 eUrodegeneration.
METHODS Stim Intensity(pA) Fiber volley (mV)
« rTg4510 and tTA mice were purchased from Jackson Laboratory at 6-8 * % % -
weeks of age and grouped housed at Psychogenics. Animals were | Tau Inflammatory Markers in CSF
maintained on 12/12 light/dark cycles and acclimated to the vivarium for %k k * %
at least 2 weeks prior to any testing A l B A | B *x
 Animals maintained on dox were provided with dox chow at Psychogenics * % % % % % %k |
at the specified ages and maintained as such for the duration of the study 1 FARXE xAE> | il
F “I= L . . Plasma s« sk ok CSF || I
or electrophysiological and molecular biological studies, animals were Py . Ko CSF * % CSF .
sacrificed at 6-6.5 months of age £ 1000~ ! £ 100000~ [ *# 1 —
« For phospho-Tau quantification: insoluble protein fractions were prepared > x o % % % % % % % % - 56 ok
from hippocampal tissue of 6 months old tTA control, rTg4510, and = _ £ 10000+ 250 | 25—
rTg4510 mice treated with doxycycline from 9 weeks to 6 months of age to _5 100 S x _S S
stop mutant tau expression. © ® 1000 I m 2007 = 20-
« GFAP, IL-1b and Tau quantification: Meso Scale Discovery (MSD) % % 100 % = 150+ 2 = 15
electrochemiluminescence detection technology was used to measure O 10 O Q £ T gé L
GFAP, IL-1B, and Tau levels in CSF and/or Plasma. MSD S-Plex assays 8 8 10— 8 g 100- o) g 10—
were used for the analysis of these analytes, and final concentrations were 5 5 o g
calculated by extrapolating values from the provided standard curve. o 1= S Q> Q0 o 1 Q> L E 50— I A\ 5+
Assays were measured using MESO QuickPlex SQ 120MM instrument. SONIE NI S K © " O =
« For quantification of Nf-L in plasma: SIMOA® NF-Light Advantage kit from @ 03@ Q° @ °§ Q° 0——=== " o mim
Quanterix™ was run on the Quanterix™ SR-X Instrument. '\ Q\ X & Q\‘ N %® f’ﬁ @Q QP b® f’ﬁ
« For quantification of Nf-L in CSF: SIMOA® NF-Light Advantage kit from © © \0’@ @x \0’@ oS
Quanterix™ was used for CSF analysis, using provided NF-L calibrators to C rrg4510 D rrg4510 & © & Q°
generate a standard curve and extrapolate concentrations of NF-L in CSF —~ 400~ 181 — 20- 231 ©
using the Quanterix™ SR-X Instrument. E Phospho Thr™" Tau £ Phospho Thr™" Tau rtg4510 rTg4510
- For electrophysiological studies, animals were maintained on regular chow 2 300 % % sk % 2 15- N
or dox-containing chow as indicated until time of sacrifice. Hippocampi 3 = Summary, Inflammatory Markers
were isolated from freshly dissected brains and acute slices prepared. = 2007 =107 Key inflammatory markers are [Marker =5E pr—
Recordings were made on interface chambers with temperature e 100 Q elevated in CSF of rTg4510 Gene, age, and dox
maintained at 32°C, continually oxygenated and perfused at 1-2 ml/min. i s ic o7 animals as early as 3 months | GFAP reversal No differences
Input-output relationships were established for each slice, with the d d S of age. (A) GFAP and (B) IL-1p II'E'Flg BN‘I’ d'f‘;erter(‘:‘é_esn B'\gl’ d'fgerteer;i.esn
stimulus intensity then set at 30-50% of maximal to conduct LTP studies. (TA  rTg4510 rTgd510 (TA  rTg4510 rTg4510 s significantly elevated in CSF of |_15070 T
LTP was induced with 3 x 1s trains (100 stimuli @ 100 Hz), with 5 min + Dox + Dox rTg4510 animals at 3 and 6 Gene, age, and dox
intertrain intervals Tau is elevated in plasma and CSF of rTg4510 animals. Increases months of age. Maintenance on | IL-1B reversal Below detection
in tau are observed by 3 months and through 6 months; partially rescued Dox chow produces significant | Ik Below detection  Below detection
by Dox (A, B). Phospho-tau is increased in hippocampal tissue (C, D). reductions in both ma_rkers ité g::m 32EEEE:22 g::gvvt', g:igﬂgg
25000~ EE {TA through 6 anthS of age. Right: IL-6 No differences Below detection
. B3 rTg4510 Open Field Y-Maze Summary of inflammatory marker |[KC/GRO No differences Below detection
E /3 rTg4510 + Dox ] protein levels in CSF and p|asma_ TNF-a No differences Below detection
S 20000 A B Hy_peract_lve phenotype of rTg4510
2 m (TA animals is revealed by performance
S " 7090 [ rTg4510 704 HA {TA in Y-maze. The Y-maze test provides a Nf-L
o 190007 T [ rTg4510 4 measure of working memory and
o s 60- exploratory behavior. Alternations A B ns
> * % o :
£ 10000- I T = o 0 50 between different arms of the maze | |
o 5 2 represent a useful measure of working PLASMA ns CSF KKKK KKKk
O ¥ * 8 404 E 404 memory, while global activity is reflected | l |
g 5000 5 £ in the total number of arm entries. (A) kokokk  kokokok NS kkkx
a < 30~ < 304 Percent alternations are reduced in —~ 150- | —~ 2000- |
0- S £ rTg4510 mice, consistent with a deficit £ NS k%% E
4M 5M 6M S 20- = 207 in working memory. (B) Total number of 2 | 2 1500-
Age (Months) T oo oo arm entries are increased in rTg4510, 100 S
Hyperactive phenotype is apparent as early as indicating an overall increase in activity < T 1000-
4 months of age in open field. Distance traveled 0 0 level. 3 5
in open field. L%) e % 500
O T I O
Morris Water Maze 2 _- - -
A B rTgd510 animals show deficits in both Ty e o R Y R
20 2000+ acquisition and probe phases of Morris Water AR PO
o {TA o {TA Maze, which are prevented by maintenance on S @®®x° o A
s0- ¥ rTg4s510 1750 % rTg4510 Dox. Progress through acquisition phase showing * S P S S P
0) S 1500~ transgenic control tTA mice are faster (A) and travel Tg4510 Tg4510
g 0= = more directly (B) to the platform compared to
S g #— D 1250+ rTg4510 mice without Dox. tTA mice spend significantly Nf-L is elevated in age-dependent manner in plasma and CSF of
© 40- 2 more time in the taraet quadrant and sianificantly less rTg4510 animals. While no differences in Nf-L levels are observed at 3
P S 10000 ——- o i T 9 ol ths of i in Nf-L b d by 6 ths in both
2 30- = - —{— % time in the opposite quadrant than rTg4510 mice (C). MONtns Of age, Increases in are observea by b montns in DO
> Q 750~ While % platform crossings are similar between plasma (A) and CS.F (B) of rTg4510 mice, and these elevations can be
T 20- 4§ 500 genotypes (D), tTA mice take a more efficient route to fully rescued by maintenance on Dox.
3 &) the platform, traveling an overall shorter distance to SUMMARY
10 —o 250- \ —o the target (E) and also spend significantly less time
overall along the walls of the water maze (F). « Here we characterized the behavioral, electrophysiological, and biomarker profile
0 ; 5 é "1 é 0 ; 5 :'3 "1 é of the rTg4510 mouse model of Alzheimer’s disease and other tauopathies to
- Acquisition Day 5 Acquisition Day i proximity - Thigmotaxis assess its s.,wtablllty as a p.recllnlcal.testlng |?10del. | |
« rTg4510 displayed behaviors consistent with a hyperactive phenotype in both
50+ 50 — 80 40+ open field and Y-maze tests.
= |tr'Tr/3451o m (TA 5 | m tr%451o —RL pen e AR | | |
= rTg4510 ~ 70- % B rTg4510 4 . Deficits in hippocampal-dependent learning and memory in rTg4510 mice were
= 40- * 2N 40- % 50— ’g 30— evident in the Morris Water Maze, as deficits in performance were observed during
%’ § E ';Cf) both the acquisition and probe phases.
§30‘ 5 30- 250_ S - Hippocampal LTP was impaired in rTg4510 animals, as was basal synaptic
c c @ 40 » 20- transmission. This was largely a product of synaptic dysfunction, likely caused by
"E’ZO- * g 20+ § 304 § neurodegeneration as a process of disease pathology. These changes were
i— D—‘? g % largely reversed by maintenance on Dox chow.
> 40~ = 10- %20_ = 107 - Tau and NF-L levels were elevated in an age-dependent manner in rTg4510
gm- plasma and CSF, at least partially reversible by maintenance on Dox chow.
0 0 z 0 o Similar elevations of GFAP and IL-1pB, regulatable by Dox, were also measurable in
Target — osite Ad'acent _ pposite Adjacent CSF.
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