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Supplemental Figure 1. Sanger sequencing of other mutant MAPT KI mice. 
Sanger sequencing results determined MAPTP301L KI, MAPTP301S KI, MAPTP301V KI, 
MAPTP301L; Int10+3 KI, and MAPTP301S; Int10+3 KI mice. Mutation loci are indicated by 
arrowheads in black and the substituted amino acids are highlighted in red. 
  



3 

 

 

 
 



4 

 

 
 
Supplemental Figure 2. Removal of off-target mutations in MAPTInt10+3 KI and 
MAPTS305N; Int10+3 KI mice by backcrossing with C57B6/J mice. 
a-d, Off-target mutations identified in founders (highlighted in red boxes) were removed 
by backcrossing with C57B6/J mice more than four times.  
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Supplemental Figure 3. LC-MS/MS analysis of tau in MAPT KI, MAPTInt10+3 KI and 
MAPTS305N; Int10+3 KI mice. 
Amount of tau peptides based on the isoform resulting from alternative splicing by LC-
MS/MS analysis in the brains of 12-15-month-old MAPT KI, MAPTInt10+3 KI, and 
MAPTS305N; Int10+3 KI mice. 4R-tau (299-317 aa) in MAPTS305N; Int10+3 KI line was not 
detected because serine (S) at position 305 was converted to asparagine (N). Data 
represents the mean ± SEM. ****P<0.0001 (One-way ANOVA followed by Holm-Sidak's 
multiple comparison test). 
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Supplemental Figure 4. Immunostaining of phospho-tau detected by AT8 antibody 
in MAPT  KI, MAPTInt10+3 KI and MAPTS305N; Int10+3 KI mice. 
Immunostaining of phosphorylated tau detected by AT8 antibody in the brains of 15-
month-old MAPT KI, MAPTInt10+3 KI, and MAPTS305N; Int10+3 KI mice. Scale bar represents 
1 mm in upper panel (hemibrain), 500 µm in the middle panel (hippocampus), 100 µm 
in the lower panel (piriform/entorhinal (Pir/Ent) cortex) and 50 µm in the insert.  
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Supplemental Figure 5. Seeding assays of tau with P301S biosensor cell line. 
a, FRET versus donor (CFP) bivariate plots showing FRET-positive and FRET-negative 
P301S biosensor cells incubated with brain lysates from MAPT KI, MAPTInt10+3 KI, and 
MAPTS305N; Int10+3 KI mice at 15 months and from PS19 mice at 9 months. b, FRET versus 
donor (CFP) bivariate plots showing the FRET-positive and FRET-negative P301S 
biosensor cells incubated with extracts from FFPE-embedded AD and FTLD patients 
with Intron10+3 and S305N mutations in the MAPT gene. c, Integrated FRET density 
from brain lysates from MAPT KI, MAPTInt10+3 KI and MAPTS305N; Int10+3 KI mice at 15 
months and PS19 mice at 9 months. d, Integrated FRET density from AD and FTLD 
patients with IVS10+3 and S305N mutations on the MAPT gene. Data represents the 
mean ± SEM. **P<0.01, ***P<0.001 (one-way ANOVA with Tukey’s multiple comparison 
test). 
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Supplemental Figure 6. Basal activity parameters calculated from 2 weeks of 
data in IntelliCage. 
a-c, Circadian variations in number of visits (a), nosepokes (b), and licks (c) in WT, 
MAPT KI, MAPTInt10+3 KI and MAPTS305N; Int10+3 KI mice. d-f, Average number of visits 
(d), nosepokes (e), and licks (f) in a day in WT, MAPT KI, MAPTInt10+3 KI and MAPTS305N; 
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Int10+3 KI mice. g, Percentages of corner visit distribution for each corner displayed by 
WT, MAPT KI, MAPTInt10+3 KI, and MAPTS305N; Int10+3 KI mice. h, Percentages of corner 
visit distribution in sequence of preferred corners displayed by WT, MAPT KI, 
MAPTInt10+3 KI, and MAPTS305N; Int10+3 KI mice. i, Percentages of left bottle choice 
exhibited by WT, MAPT KI, MAPTInt10+3 KI, and MAPTS305N; Int10+3 KI mice. j, Percentages 
of preferred choice exhibited by WT, MAPT KI, MAPTInt10+3 KI, and MAPTS305N; Int10+3 KI 
mice. k, Percentages of movement pattern (Re-entry, Short side, Long side, Diagonal) 
displayed by WT, MAPT KI, MAPTInt10+3 KI, and MAPTS305N; Int10+3 KI mice. All 
experiments were performed with 14-16-month-old female mice (WT: n = 14, MAPT KI: 
n = 12, MAPTInt10+3 KI: n = 15, MAPTS305N; Int10+3 KI: n = 11). Data represent the mean ± 
SEM. *P<0.05, **P<0.01 (two-way ANOVA with Tukey’s multiple comparison test). 
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Supplemental Figure 7. Results from SP-FLEX (behavioral sequence learning and 
behavioral flexibility task), behavioral inhibition and competitive dominance tests 
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a, b, Number of trials to reach criteria and nosepokes of 14-16-month old WT, MAPT KI, 
MAPTInt10+3 KI, and MAPTS305N; Int10+3 KI mice in the CS (complete shift)-only session of 
Self-paced Learning and Behavioral Flexibility Test (SP-FLEX) (WT: n = 14, MAPT KI: 
n = 11, MAPTInt10+3 KI: n = 15, MAPTS305N; Int10+3 KI: n = 10). c, Percentage of premature 
responses displayed by 14-16-month-old WT, MAPT KI, MAPTInt10+3 KI, and MAPTS305N; 

Int10+3 KI mice in Session 1 of the behavioral inhibition test (WT: n = 12, MAPT KI: n = 11, 
MAPTInt10+3 KI: n = 15, MAPTS305N; Int10+3 KI: n = 9). d, Average corner occupancy time 
displayed by WT, MAPT KI, MAPTInt10+3 KI, and MAPTS305N; Int10+3 KI mice at 0-4h over 
11 days. (WT: n = 10, MAPT KI: n = 9, MAPTInt10+3 KI: n = 14, MAPTS305N; Int10+3 KI: n = 
9) e, Average corner occupancy time displayed by WT, MAPT KI, MAPTInt10+3 KI, and 
MAPTS305N; Int10+3 KI mice in the first 5 min over 11 days. f, Average corner occupancy 
time displayed by WT, MAPT KI, MAPTInt10+3 KI, and MAPTS305N; Int10+3 KI mice in the first 
10 min over 11 days. In (c), (e), and (f), data represent the mean ± SEM. *P<0.05 (two-
way ANOVA with Tukey’s multiple comparison test). 
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Supplemental Tables 
 

Mutations 
Substitution Efficien
(%) 

 No substitution 7/166 (4.2) 

 Indel 10/166 (6.0) 

 P301L 79/166 (47.6) 

 P301S 19/166 (11.4) 

P301V 1/166 (0.6) 

Int10+3 G>A 36/166 (21.7) 

P301L; Int10+3 G>A 9/166 (5.4) 

P301S; Int10+3 G>A 4/166 (2.4) 

S305N; Int10+3 G>A 1/166 (0.6) 

 
Supplemental Table 1. Summary of substitution efficiency and generation of tau 
mutants after BE microinjection targeting MAPT-P301 and MAPT-Intron10+3. 
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Supplemental Table 2. Summary of off-target candidate sites predicted by 
COSMID for MAPTInt10+3 KI and MAPTS305N; Int10+3 KI mice. 
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Supplemental Table 3. Summary of histological visual quantification analyses of 
tau phosphorylation detected by several phospho-tau antibodies. 
 

 
Supplemental Table 4. Antibodies used for immunoblotting and 
immunohistochemical (IHC) analyses. 
 

 
 

The following antibodies were used at the dilutions described below.
Antibody Dilution

WB IHC
CP-13 Kindly provided by Cristina D'Abramo 1:500 1:500
AT8 Inoggenetics #90206 (anti-PHF-TAU) and ThermoFisher MN1020b 1:2000 1:500
PHF-1 Kindly provided by Cristina D'Abramo 1:2000 1:1000
AT180 Thermo #MN-1040 ‐ 1:100
AT270 Thermo #1050 ‐ 1:100
TOC1 Kindly provided by Lester I Binder - 1:1500
MC1 Kindly provided by Peter Davis ‐ 1:500
Tau13 Santa Cruz #sc-21796 1:2000 -
Tau5 Thermo #AHB0042 1:2000 -
HT7 Thermo #MN-1000 1:2000 -
K9JA Dako # A0024 1:10000 -
RD3 Merk Millipore #05-803 - 1:100
RD4 Merk Millipore #05-804 - 1:100
Synaptotagmin Synaptic System 105-002 - 1:500
Homer Synaptic System 160-011 ‐ 1:500
VGLUT1 Synaptic System 135-303 - 1:500
β-actin Sigma A5441 1:5000 -

In vitro  transcription for BE3
T7-BE3-F GCCGCTAATACGACTCACTATAG
T7-BE3-R GCGGGTTTAAACTCAATGGT
In vitro  transcription for sgRNAs
sgRNA-MAPT-P301 taatacgactcactataGGTCCCGGGAGGCGGCAGTGgttttagagctagaa
sgRNA-MAPT-Intron10+3 G>A taatacgactcactataGGACTCACACTGCCGCCTCCgttttagagctagaa
CRISPRscan tail primer AAAAGCACCGACTCGGTGCCACTTTTTCAAGTTGATAACGGACTAGCCTTATTTTAACTTGCTATTTCTA
RT-PCR for tau
3R-Tau F GTCCGTACTCCACCCAAGTC
3R-Tau R TTTGTAGACTATTTGCACCTTCC
4R-Tau F GAAGCTGGATCTTAGCAACG
4R-Tau R GACGTGTTTGATATTATCCT
Total Tau F AGCCAAGACATCCACACGTT
Total Tau R ATCAGAGGGTCTGAGCTACCA
G3PDH F CCATGGCACCGTCAAGGCTGA
G3PDH R GCCAGTAGAGGCAGGGATGAT
Sangar-sequencing for off-target sites
Svbp F GGGGGTCAGAGTGTTTTCAA
Svbp R GGAGCTGGGGAGCTAAAAAG
Togaram1 F AATGGTTCCCTCCAGCTCTC
Togaram1 R TTTTTCTCGCCTCTCATGGT
Slmap F CACTGGTTGTTGGAGCATCT
Slmap R GCCAAACAAGACATTCAGCA
Nploc4 F CAAAATGACCATCGGGAGAG
Nploc4 R AGTCATCCTGCTGGCTCAAC
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Supplemental Table 5. Primer lists for in vitro transcription of BEs and sgRNAs 
 

 
Supplemental Table 6. Human sample information 
 

Sample ID Gender Age PMI ApoE genotype Braak Tau Stage Region Import source Sample

P6/20 F 86 94.05 N/A 6 Frontal Cortex from QSBB AD

P14/21 F 72 59.1 N/A 6 Frontal Cortex from QSBB AD

P3/21 F 61 36.55 N/A 6 Frontal Cortex from QSBB AD
HR09-5902 M 41.9 N/A 33 0 Frontal Cortex from Mayo Clinic  FTLD‐Intron10+3

HR10-25426 M 54.7 N/A 33 0 Frontal Cortex from Mayo Clinic FTLD‐Intron10+3
HR10-64047 M 57 N/A 34 0 Frontal Cortex from Mayo Clinic FTLD‐Intron10+3

H024 M 46 N/A N/A N/A Frontal Cortex from  Iou National Hospital  FTLD‐S305N


