
Supplementary Figure Legends  

Supplementary Figure 1. Neuron viability of wild-type and Tg neurons at 7 DIV and 14 

DIV detected by ToxiLight Bioassay. (A) Representative images of wild type or Tg 

neurons at 14 DIV labeled with MAP2 (green) and Hoechst nuclear counterstain (blue).  

(B) Bar graphs shows the levels of neuron viability in wild type and Tg neurons at 7 DIV 

and 14 DIV. Data represent the mean ±SEM.  

 

Supplementary Figure 2. (A and B) Analysis of Aβ 40 and Aβ42 in medium from 

Tg2576 cultures. Both Aβ40 and Aβ42 levels from Tg2576 cultured medium at different 

dates were measured using ELISA. Both levels of Aβ40 and Aβ42 increased during 

neuron maturation; Aβ40 levels increased 25-fold from 0 DIV to14 DIV, then slightly 

decreased to 14-fold at 21 DIV; Aβ42 levels increased 5-fold from 0 DIV to 14 DIV, then 

slightly decreased to 3-fold at 21 DIV; (C) Different Aβ species were detected in Tg 

cultured medium collected from 14 DIV cultures by immunoprecipitation. A total of 1.3 

ml medium were immunoprecipitated with 5 μg 6E10 antibody and immunoblotted with 

6E10 antibody for determination of Aβ. Arrows indicated visible bands which sizes are 

corresponded to different Aβ species as indicated. (D) [Ca2+]i measurements. Calcium 

concentrations were determined in 13DIV wild type neurons treated with either wtCM or 

TgCM for 24h and incubated with Indo-1/AM in the next day. Wild type neurons treated 

with TgCM showed significantly higher calcium levels (115 nM ± 1, n = 510 cells) 

compared with cells treated with wtCM (83 nM ± 1, n = 450 cells). This increase in 

calcium concentration was partially prevented when Aß peptides were depleted of TgCM 

with 3D6 antibody (98 ± 1, n = 340 cells). Treatment with wtCM did not change resting 
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calcium levels compared with untreated cultures (Untreated; 84 ± 1, n = 170 cells). ∗, P 

< 0.0001, ANOVA and post hoc student test. (E) Representative immunoblot showing 

separation of oligomeric Aβ from TgCM by size-exclusion chromatography. sAPP 

separated in fractions 6 and 7 (sAPP fraction, immunolabeled by 6E10) and Aβ separated 

in fractions 18 and 19 (Aβ fraction, immunolabeled by 82E1). Arrowheads showed 

estimated molecular mass. (F and G) Quantification of Aβ40 and Aβ42 in SEC-

separated fractions form TgCM (F) and wtCM (G) by ELISA. Fractions 18 and 19 of 

TgCM contained 451.7 and 582.0 pM of Aβ40 and 28.2 and 34.4 pM of Aβ42, 

respectively. Fraction 18 and 19 of wtCM contained 9.1 and 5.0 pM of Aβ40 and 0.0 and 

0.4 pM of Aβ42, respectively. 

 

Supplementary Figure 3. (A) Characterization of cultured primary cortical neurons 

infected by AAV-AKAP79. Double labeling showing MAP2 positive neurons (green) 

were also immunoreactive for flag-tagged AKAP79  (red). (B) CaN inhibition or Aβ 

immunodepletion prevents Tg CM induced morphological abnormalities.  A decreased 

spine density was observed when primary neurons were treated with TgCM for 24h 

compared with wtCM treated cells. The spine density was restored when neurons were 

transfected with AKAP79 or cultured in depleted TgCM or TgCM containing either 1µM 

FK506 or 2µM VIVIT. (C and D) Treatment of primary neurons with Tg CM for 24h 

induces an increased nuclear localization of NFATc4. (C) Representative labeling of 

endogenous NFATc4 in wild-type primary neurons (14 DIV) treated with wtCM, TgCM, 

TgCM+VIVIT or TgCM + 3D6 for 24h. (D) Analysis of endogenous NFATc4 

distribution. The repartition of NFATc4 was analyzed by measuring the ratio between 

 2



nuclear and cytoplasmic signals. ∗∗P < 0.001. ANOVA and post-hoc Student’s test (∗ P < 

0.05). n = 40 cells for each condition from two independent experiments. 

 

Supplementary Figure 4. Characterization of cultured primary cortical neurons infected 

by AAV-CaNwt or AAV-CaNCA. (A) Wild-type cultured neurons were infected with 

AAV-CaNwt or AAV-CaNCA. Twenty-four hours later, neurons were immunostained 

with antibodies HA-tag (red) and MAP2. Double labeling showing MAP2 positive 

neurons were also immunoreactive for HA-tag. (B) Wild-type cultured neurons were 

infected with AAV-CaNwt or AAV-CaNCA with or without AAV-flag-AKAP79 for 

twenty-four hours, and then the cell extracts were assayed for luciferase activity. *, P < 

0.05; Data are mean ± SD (n = 3 experiments each). (C) Spine density of 15 DIV primary 

neurons transfected with wtCaN+GFP (with DMSO), CaNCA+GFP (with DMSO or 

VIVIT) and CaNCA+GFP+AKAP79. Neurons were transfected at 10DIV and analyzed 

at 14DIV. A decreased spines density spines is observed when CaCA is overexpressed 

(15.2 ± 1.1) compared with wtCaN (25.9 ± 2.1). This effect was blocked by 

cotransfection with AKAP79 (25.6 ± 1.0) or by the addition of VIVIT in the medium (22 

± 1.7). P < 0.001. ANOVA and post-hoc Student’s test (P<0.05). n ≥ 15. 

 

Supplementary Figure 5. (A) Characterization of neurons infected by AAV-CaNwt or 

AAV-CaNCA in postmortem brain sections of C57 mice. Triple immunostaining of PFA 

fixed postmortem section with anti-GFP (green), anti-HA (yellow) and anti-NFATc4 (red) 

showing that GFP positive neurons were immunoreactive for HA-tag. A higher lever of 

nuclear NFATc4 fluorescence seen in CaNCA expressing neurons compared with CaNwt 
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or vector expressing neurons. (B) Characterization of neurons infected by AAV-CaNwt 

or AAV-CaNCA in postmortem sections of APP/PS1 mice. Double immunostaining of 

PFA fixed postmortem section with anti-GFP (green) and anti-flag (red) showing that 

GFP positive neurons were immunoreactive for flag-tag.  

 

 



Supplementary Figure 1

120

100

80

60

40

20

0
7DIV 14DIV

wt
Tg

20 μm

Wt

Tg

DAPI                      MAP2                      Merge

A

B

N
eu

ro
n 

V
ia

bi
lit

y 
(%

 o
f w

t)







Supplementary Figure 4

CaNwt                                    CaNCA
A B

N
FA

T 
re

po
rte

r a
ct

iv
ity

 (f
ol

d 
in

cr
ea

se
)MAP2

HA

Merge

NFAT-Luc      +      +      +              +      +      +     
CaNwt             - +       - - +      -
CaNCA            - - +               - - +
AKAP79          - - - +       +     +      

0

1

2

3

4

5

6

7 ∗
∗

50 μm

0

5

10

15

20

25

30

Sp
in

es
  /

 1
00

 µ
m

∗∗ ∗∗C



Supplementary Figure 5

Vector

GFP                           HA                       NFATc4                    Merge

CaNwt

CaNCA

GFP                                 Flag                                    Merge  

50 μm

B

A



Table 1.  Human Sample Information 

Group         N          Male/Female     Age (years)     Dementia

Control       1                   F                    77                    No
Control       2                   F                    78                    No
Control       3                   M                  104                   No
Control       4                   F                    87                    No 
Control       5                   F                    63                    No
Control       6                   F                    97                    No
AD              1                   F                    72                   Yes
AD              2                   F                    58                   Yes
AD              3                   F                    63                   Yes
AD              4                   F                    84                   Yes
AD              5                   F                    78                   Yes
AD              6                   M                   57                   Yes    
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