





Extended Data Figure 6. Morphology of Tau aggregates found in APP transgenic brains.
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Extended Data Figure 6. Morphology of Tau aggregates found in APP transgenic brains. a-h,
Tau aggregation (green) is detected by immunofluorescent staining, using an anti-Tau antibody
(Tau-5) against the proline-rich domain of Tau (same as in Fig. 5 and Fig. S5). Tau aggregates in
TgAPP-SwDI and TgAPP-Swind brains show similar morphologies. a-f, Many of the Tau aggregates
are found in punctate shapes, likely as part of cell debris, in areas that are free of nuclei staining. g, h,
Occasionally the aggregates are found in fibrillary structures, probably in degenerated cells before
disassembling. i, An additional anti-Tau antibody (Tau-46), which recognizes the C-terminus of Tau,
detects Tau aggregation in the same pattern as Tau-5. j, Image of staining without primary antibody at
the same location of the Tau aggregates in the section adjacent to i. Both these antibodies recognize

Tau regardless of its phosphorylation status. Tau, green; DAPI, blue. All scale bars, 20 um.



Extended Data Figure 7. Tau expression is not affected by PTPo or human APP transgenes.
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Extended Data Figure 7. Tau expression is not affected by PTPc or human APP transgenes.
Upper panel, total Tau level in brain homogenates. Lower panel, Actin as loading control. Tau
protein expression level is not changed by genetic depletion of PTPo or expression of mutated
human APP transgenes. All mice are older than 1 year, and mice in each pair are age- and sex

matched. Images shown are representatives of three independent experiments.



Figure 6. PTPo deficiency rescues behavioral deficits in TgAPP-SwDI mice.

a P=0.9
| p0.02 !
g 120 1 —
N T ______P=0.001 -
Té 100 +-1F smeoes
S 80 -
= i
1) 60
2
8 40 1
g
>_1 20 1
0 APP-SwDI(-) APP-SwDI(+) APP-SwDI(+)
PTPo(+/+) PTPo(+/+)  PTPo(-/-)
b | P=0.4
- 120 7 P=0.0005
-
g ﬁg 100 I P=0.003
g5 80 A |
S &
Z. 'g 60 T
25
5 20 4
<
0 APP-SwDI(-) APP-SwDI(+) APP-SwDI(+)
PTPo(+/+) PTPo(+/+)  PTPo(-/-)
c P=0.8
| p=0.006 |
120
<
X T |
755100 T P=0.004 g
S5 80 - '
g 2
s g
S & 60 -
e
o £ 40 T
2.2
I=INS
5 20 1
< T T
APP-SWDI(-) APP-SwDI(+) APP-SwDI(+)
PTPo(+/+) PTPo(+/+)  PTPo(-/-)

Figure 6. PTPo deficiency rescues behavioral deficits
in TgAPP-SwDI mice. a, In the Y-maze assay,
performance of spatial navigation is scored by the
percentage of spontaneous alternations among total arm
entries. Values are normalized to that of non-transgenic
wild type APP-SwDI(-)PTPo(+/+) mice within the
colony. Compared to non-transgenic wild type mice,
APP-SwDI(+)PTPo(+/+) mice show deficit of short-
term spatial memory, which is rescued by genetic
depletion of PTPo in APP-SwDI(+)PTPo(-/-) mice.
APP-SwDI(-)PTPo(+/+), n=23 (18 females and 5
males); APP-SwDI(+)PTPo(+/+), n=52 (30 females and
22 males); APP-SwDI(+)PTPo(-/-), n=35 (22 females
and 13 males). Ages of all genotype groups are similarly
distributed between 4 and 11 months. b, ¢, Novel object
test. NO, novel object. FO, familiar object. Attention to
NO is measured by the ratio of NO exploration to total
object exploration (NO+FO) in terms of exploration
time (b) and visiting frequency (c). Values are
normalized to that of non-transgenic wild type mice.
APP-SwDI(+)PTPo(+/+) mice showed decreased
interest in NO compared to wild type APP-
SwDI(-)PTPo(+/+) mice. The deficit is reversed by
PTPo depletion in APP-SwDI(+)PTPo(-/-) mice. APP-
SwDI(-)PTPo(+/+), n=28 (19 females and 9 males);
APP-SwDI(+)PTPo(+/+), n=46 (32 females and 14
males); APP-SwDI(+)PTPo(-/-), =29 (21 females and
8 males). Ages of all groups are similarly distributed
between 4 and 11 months. All p values, Student’s ¢ test,
2-tailed. Error bars, SEM.



Extended Data Figure 8. PTPo deficiency restores short-term spatial memory in TgAPP-SwDI mice.
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Extended Data Figure 8. PTPo deficiency restores short-term spatial memory in TgAPP-SwDI
mice. In the Y-maze assay, performance of spatial navigation is scored by the percentage of spontaneous
alternations among total arm entries. The raw values shown here are before normalization in Fig. 6a.
Compared to non-transgenic wild type APP-SwDI(-)PTPo(+/+)mice, APP-SwDI(+)PTPo(+/+) mice
show deficit of short-term spatial memory, which is rescued by genetic depletion of PTPs. APP-
SwDI(-)PTPo(+/+), n=23 (18 females and 5 males); APP-SwDI(+)PTPo(+/+), n=52 (30 females and 22
males); APP-SwDI(+)PTPo(-/-), n=35 (22 females and 13 males). Ages of all genotype groups are
similarly distributed between 4 and 11 months. All p values, Student’s ¢ test, 2-tailed. Error bars, SEM.



Extended Data Figure 9. PTPo deficiency enhances novelty exploration by TgAPP-SwDI mice.
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Extended Data Figure 9. PTPo deficiency enhances novelty exploration by TgAPP-SwDI mice.
NO, novel object. FO, familiar object. a and b, In novel object test, NO preference is measured by
the ratio between NO and FO exploration, where NO/FO >1 indicates preference for NO. ¢ and d,
Attention to NO is additionally measured by the discrimination index, NO/(NO+FO), the ratio of
NO exploration to total object exploration (NO+FO). The raw values shown here in ¢ and d are
before normalization in Fig. 6b and c. Mice of this colony show a low baseline of the NO/(NO+FQ)
discrimination index, likely inherited from their parental Balb/c line. For non-transgenic wild type
APP-SwWDI(-)PTPao(+/+) mice, the discrimination index is slightly above 0.5 (chance value), similar
to what was previously reported for the Balb/c wild type mice 2. Thus, a sole measurement of the
discrimination index may not reveal the preference for NO as does the NO/FO ratio. Although not
as sensitive in measuring object preference, the NO/(NO+FOQ) index is most commonly used as it
provides a normalization of the NO exploration to total object exploration activity. While each has
its own advantage and shortcoming, both NO/FO and NO/NO+FO measurements consistently show
that the expression of TJAPP-SwDI gene leads to a deficit in attention to the NO, whereas genetic
depletion of PTPo restores novelty exploration to a level close to that of hon-transgenic wild type
mice. a and ¢, measurements in terms of exploration time. b and d, measurements in terms of
visiting frequency. APP-SwWDI(-)PTPo(+/+), n=28 (19 females and 9 males); APP-SwDI(+)PTPo(+/
+), n=46 (32 females and 14 males); APP-SwDI(+)PTPo(-/-), n=29 (21 females and 8 males). Ages
of all groups are similarly distributed between 4 and 11 months. All p values, Student’s t test, 2-

tailed. Error bars, SEM.



Extended Data Figure 10. PTPo deficiency improves behavioral performance of TgAPP-Swlnd mice.
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