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Fig. S17

Disrupted remapping of MEC neurons was observed
regardless of animals’ running directions
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Fig. S18

Disrupted spatial correlation of MEC neurons was observed
regardless of animals’ running directions
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Slow gamma oscillations in MEC
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Fig. S20

Percentage of neurons showing spike phase locking
to slow and fast gamma oscillations
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CA1 neurons from open field

WT CA1 neurons (n=105) vs APP-KI CA1 neurons (n=113)

Experimental measure Figure Test Used P-Value degree of freedom & F/T/z/R/ETC value
Spatial Information Index (cumulative) Fig 1F Kolmogorov-Smirnov test p=1.4e-04
Spatial Information Index (bar) Fig 1G Wilcoxon rank sum p=7.5e-05 7=4.0
Percentage of Place Cells Fig 1G Binomial test p=6.3e-5
Field Area (cm2) FigS7B Wilcoxon rank sum p=0.54 Z=0.62
# of Fields Fig S7C Wilcoxon rank sum p=0.69 Z=0.40
Spike Width Fig S7D Wilcoxon rank sum p=0.093 Z=1.8
Average Firing Rate Fig S7E Wilcoxon rank sum p=0.60 Z=0.52
Peak Firing Rate Fig S7F Wilcoxon rank sum p=0.27 Z=1.1
Table S3

CA1 neurons from linear track
WT CA1 neurons (n=93) vs APP-KI CA1 neurons (n=83)
Experimental measure Figure Test Used P-Value degree of freedom & F/T/z/R/ETC value
Population Vector Correlation AB Fig 1L Wilcoxon rank sum p=4.1e-29 Z=11
Population Vector Correlation AA Fig 1L Wilcoxon rank sum p=0.42 7=0.81
Field Area Fig S9B Wilcoxon rank sum p=0.10 Z=1.7
# of Fields Fig S9C Wilcoxon rank sum p=0.070 Z=1.8
Average Firing Rate Fig SO9D Wilcoxon rank sum p=0.52 7=0.65
Peak Firing Rate Fig SOE Wilcoxon rank sum p=0.10 Z=1.6
Population Vector Correlation AA Fig SOF Wilcoxon rank sum p=0.42 7=0.81
Population Vector Correlation AB Fig S9G Wilcoxon rank sum p=4.1e-29 Z=11
Population Vector Correlation ArBr Fig S10A Kolmogorov—Smirnov test p=1.8e-26
Population Vector Correlation ArBI Fig S10B Kolmogorov-Smirnov test p=8.4e-26
Population Vector Correlation AlBr Fig S10C Kolmogorov-Smirnov test p=6.7e-19
Population Vector Correlation AlBI Fig S10D Kolmogorov-Smirnov test p=4.4e-15
Spatial Correlation AB Fig S11A Kolmogorov—-Smirnov test p=0.0050
Spatial Correlation AA Fig S11B Kolmogorov—Smirnov test p=0.87
Spatial Correlation ArBr Fig S11C Kolmogorov—-Smirnov test p=0.0054
Spatial Correlation ArBI Fig S11D Kolmogorov-Smirnov test p=0.044
Spatial Correlation AIBr Fig S11E Kolmogorov—Smirnov test p=0.047
Spatial Correlation AlBI Fig S11F Kolmogorov-Smirnov test p=0.0054
Table S4
Place cells from open field and linear track
Open field: WT Place Cells (n=52) vs APP-KI Place Cells (n=35)
Linear track: WT Place Cells (n=39) vs APP-KI Place Cells (n=26)
Experimental measure Figure Test Used P-Value degree of freedom & F/T/z/R/ETC value
Open field: Field Area Fig S8B Wilcoxon rank sum p=0.54 Z7=0.61
Open field: # of Fields Fig S8C Wilcoxon rank sum p=0.46 Z=0.75
Open field: Average Firing Rate Fig S8D Wilcoxon rank sum p=0.79 7=0.27
Open field: Peak Firing Rate Fig S8E Wilcoxon rank sum p=0.94 7=0.074
Open field: Spatial Information Index Fig S8F Wilcoxon rank sum p=0.19 Z=1.3
Linear track: Field Area Fig S8G Wilcoxon rank sum p=0.016 7=2.4
Linear track: # of Fields Fig S8H Wilcoxon rank sum p=0.014 Z=2.5
Linear track: Average Firing Rate Fig S8l Wilcoxon rank sum p=0.88 Z=0.15
Linear track: Peak Friing Rate Fig S8J Wilcoxon rank sum p=0.44 72=0.77
Linear track: Population Vector Correlation AB Fig S8K Kolmogorov-Smirnov test p=0.0099
Linear track: Population Vector Correlation AA Fig S8L Kolmogorov—-Smirnov test p=0.0070
Linear track: Spatial Correlation AB Fig S8M Kolmogorov-Smirnov test p=8.7e-34
Linear track: Spatial Correlation AA Fig S8N Kolmogorov—Smirnov test p=1.3e-7
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MEC neurons from open field

WT MEC neurons (n=61) vs APP-KI MEC neurons (n=65)

Experimental measure Figure Test Used P-Value degree of freedom & F/T/z/R/ETC value
Gridness Score (cumulative) Fig 3F Kolmogorov—Smirnov test p=0.032

Percentage of grid cells Fig 3G Binomial test p=1.5e-10

Spatial Information Index Fig 3G Wilcoxon rank sum p=2.2e-07 7=5.2

Field Area Fig 3G Wilcoxon rank sum p=0.0047 7=2.8

Average Firing Rate Fig 3G Wilcoxon rank sum p=0.29 Z=1.1

# of Fields Fig S14B Wilcoxon rank sum p=0.24 Z=1.2

Spike Width Fig S14C Wilcoxon rank sum p=0.62 Z=0.50

Peak Firing Rate Fig S14D Wilcoxon rank sum p=0.74 Z=0.33

Table S6

MEC neurons from linear track

MEC neurons (n=62) vs APP-KI CA1 neurons (n=69)

Experimental measure Figure Test Used P-Value degree of freedom & F/T/z/R/ETC value
Population Vector Correlation AB Fig 3J Wilcoxon rank sum p=5.5e-27 Z=11
Population Vector Correlation AA Fig 3J Wilcoxon rank sum p=0.41 7=0.83
Field Area Fig S16B Wilcoxon rank sum p=1.7e-5 Z=4.3
# of Fields Fig S16C Wilcoxon rank sum p=2.9e-5 7=4.2
Average Firing Rate Fig S16D Wilcoxon rank sum p=0.48 7=0.70
Peak Firing Rate Fig S16E Wilcoxon rank sum p=0.47 72=0.72
Population Vector Correlation AA Fig S16F Wilcoxon rank sum p=0.41 7=0.83
Population Vector Correlation AB Fig S16G Wilcoxon rank sum p=5.5e-27 Z=11
Population Vector Correlation ArBr Fig S17A Kolmogorov—Smirnov test p=3.0e-11

Population Vector Correlation ArBlI Fig S17B Kolmogorov-Smirnov test p=4.3e-13

Population Vector Correlation AlBr Fig S17C Kolmogorov-Smirnov test p=4.0e-16

Population Vector Correlation AlBI Fig S17D Kolmogorov—Smirnov test p=1.2e-7

Spatial Correlation AB Fig S18A Kolmogorov-Smirnov test p=5.6e-5

Spatial Correlation AA Fig S18B Kolmogorov—Smirnov test p=0.51

Spatial Correlation ArBr Fig S18C Kolmogorov—-Smirnov test p=8.5e-6

Spatial Correlation ArBI Fig S18D Kolmogorov-Smirnov test p=4.1e-4

Spatial Correlation AIBr Fig S18E Kolmogorov—-Smirnov test p=1.8e-5

Spatial Correlation AlBI Fig S18F Kolmogorov—-Smirnov test p=8.5e-6

Table S7
Spatially tuned cells in the MEC

Open field: WT Spatially Modulated Cells (n=34) vs APP-KI Spatially Modulated Cells (n=13)
Linear track: WT Spatially Modulated Cells (n=30) vs APP-KI Spatially Modulated Cells (n=12)

Experimental measure Figure Test Used P-Value
Spatial Information Index (cumulative) Fig S15A Kolmogorov-Smirnov test p=2.2e-6
Open field: Field Area Fig S15C Wilcoxon rank sum p=0.23
Open field: # of Fields Fig S15D Wilcoxon rank sum p=0.84
Open field: Average Firing Rate Fig S15E Wilcoxon rank sum p=0.11
Open field: Peak Firing Rate Fig S15F Wilcoxon rank sum p=0.32
Open field: Spatial Information Index Fig S15G Kolmogorov-Smirnov test p=0.55
Open field: Gridness Score Fig S15H Kolmogorov—-Smirnov test p=0.066
Linear track: Field Area Fig S15I Wilcoxon rank sum p=0.35
Linear track: # of Fields Fig S15) Wilcoxon rank sum p=0.25
Linear track: Average Firing Rate Fig S15K Wilcoxon rank sum p=0.57
Linear track: Peak Friing Rate Fig S15L Wilcoxon rank sum p=0.43
Linear track: Population Vector Correlation AB Fig S15M Kolmogorov—Smirnov test p=1.7e-4
Linear track: Population Vector Correlation AA  Fig S15N Kolmogorov-Smirnov test p=0.15
Linear track: Spatial Correlation AB Fig S150 Kolmogorov-Smirnov test p=0.43

Linear track: Spatial Correlation AA Fig S15P Kolmogorov—Smirnov test p=0.12

degree of freedom & F/T/z/R/ETC value

Z=1.2
7=0.21
7=1.58
7=0.99

7=-0.93
Z=1.2

7=0.57

Z7=0.79
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Table S8

LFP analyses: CA1

Experimental measure Figure Test Used Sample P-Value degree of freedom & F/T/z/R/ETC value
Normalized oscillatory power Fig 2C unpaired t—test.wn:h FDR co.rrected WT=10 mice, APP-KI = 10 mice 4=0.023 (average)
(Slow and Fast gamma) for 100 multiple comparison
Occurrence rate of fast gamma Fig 2E Wilcoxon rank sum WT=10 mice, APP-KI = 10 mice P=1.8e-4 7=3.74
Occurrence rate of slow gamma Fig 2E Wilcoxon rank sum WT=10 mice, APP-KI =10 mice P=0.38 7=0.87
Theta to slow gamma coupling Fig 2G Wilcoxon rank sum WT=10 mice, APP-KI =10 mice p=0.35 7=0.95
Theta to fast gamma coupling Fig 2G Wilcoxon rank sum WT=10 mice, APP-KI = 10 mice p=0.045 Z=2.00
Phase locking of spikes to slow gamma Fig 21 Wilcoxon rank sum WT=104 neurons, APP-KI=105 neurons p=0.40 Z2=0.84
Phase locking of spikes to fast gamma Fig 21 Wilcoxon rank sum WT=104 neurons, APP-KI=105 neurons p=8.5e-10 7=6.13
Phase locking of spikes to fastgamma  Fig S20A binomial test WT=(64/104),APP-KI=(9/105) p=1.5e-12
Phase locking of spikes to slow gamma  Fig S20B binomial test WT=(48/104),APP-KI=(38/105) p=0.041
Table S9
LFP analyses: MEC
Experimental measure Figure Test Used P-Value degree of freedom & F/T/z/R/ETC value
Normalized oscillatory power Fig 4C unpaired t—test.wn:h FDR co.rrected WT=13 mice, APP-KI = 13 mice 4=0.73 (average)
(Slow and Fast gamma) for 100 multiple comparison
Occurrence rate of fast gamma Fig 4D Wilcoxon rank sum WT=13 mice, APP-KI = 13 mice p=0.31 Z=1.02
Theta to fast gamma coupling Fig 4F Wilcoxon rank sum WT=13 mice, APP-KI =13 mice p=0.051 7=1.95
Phase locking of spikes to fast gamma Fig 4H Wilcoxon rank sum WT=60 neurons, APP-KI=62 neurons p=0.0061 7=2.74
Occurrence rate of slow gamma Fig S19A Wilcoxon rank sum WT=13 mice, APP-KI = 13 mice p=0.38 2=0.87
Theta to slow gamma couplnig Fig S19B Wilcoxon rank sum WT=13 mice, APP-KI = 13 mice p=0.15 Z=1.4
Phase locking of spikes to slow gamma  Fig S19C Wilcoxon rank sum WT=60 neurons, APP-KI=62 neurons p=0.58 7=0.55
Phase locking of spikes to fast gamma Fig S20C binomial test WT=(51/60), APP-KI=(35/62) p=5.1e-6
Phase locking of spikes to slow gamma  Fig S20D binomial test WT=(29/60), APP-KI=(31/62) p=0.90
Table S10
LFP analyses: CA1-MEC
Experimental measure Figure Test Used P-Value degree of freedom & F/T/z/R/ETC value
MEC-CA1 Coherence Fig4) unpaired t-test Wlth FOR corrected WT=6 mice, APP-KI = 6 mice =0.0089 (average)
for 100 multiple comparison
MEC/CA1 fast gamma power ratio Fig 4L Wilcoxon rank sum WT=6 mice, APP-KI = 6 mice p=0.039 7=2.08
MEC/CA1 slow gamma power ratio Fig S19D Wilcoxon rank sum WT=6 mice, APP-KI=6 mice p=0.24 Z2=1.28
Table S11
Correlation between spatial tuning and remapping
Experimental measure Figure Test Used Sample # P-Value degree of freedom & F/T/z/R/ETC value
Spatial Tuning vs Spatial Correlation (WT CA1) Fig 3K Pearson Correlation WT=105 neurons p=0.14 r(105)=-0.15
Spatial Tuning vs Spatial Correlation (WT MEC) Fig 3K Pearson Correlation WT=61 neurons p=0.09 r(61)=-0.22
Spatial Tuning vs Spatial Correlation (APP-KI CA1) Fig 3K Pearson Correlation APP-KI=113 neurons p=0.22 r(113)=-0.14
Spatial Tuning vs Spatial Correlation (APP-KI MEC)  Fig 3K Pearson Correlation APP-KI=65 neurons p=1e-04 r(66)=-0.45
Table S12
Spatial tuning and remapping across age
Experimental measure Figure Test Used Sample # P-Value degree of freedom & F/T/z/R/ETC value
Spatial Information across age (CA1) Fig S4A Pearson Correlation WT=105, APP-KI=113 p(WT)=0.13, p(APP-KI)=0.58 r(105,WT)= -0.15, r(116,APP-KI1)=0.053
Spatial Information across age (MEC) Fig S4B Pearson Correlation WT=61,APP-KI=65 p(WT)=0.25, p(APP-KI)=0.26 r(61,WT)= 0.15, r(66,APP-KI)=0.14
Spatial Correlation AB across age (CA1) Fig S4C Pearson Correlation WT=105, APP-KI=113 p(WT)=0.21, p(APP-KI)=0.21 r(105,WT)= 0.13, r(113,APP-KI)=0.14
Spatial Correlation AB across age (MEC) Fig S4D Pearson Correlation WT=61,APP-KI=65 p(WT)=0.017, p(APP-KI1)=0.39 r(61,WT)= -0.30, r(65,APP-KI)=0.11
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Table S13
Shuffled values

Experimental measure Figure Test Used Sample # degree of freedom & F/T/z/R/ETC value
Spatial Information Shuffle (WT CA1) Fig S8A Shuffling (time shift) 105 neurons 95th percentile value=0.63
Spatial Information Shuffle (APP-KI CA1) N/A Shuffling (time shift) 113 neurons 95th percentile value=0.53
Spatial Information Shuffle (CA1) N/A Shuffling (time shift) 218 neurons 95th percentile value=0.57
Spatial Information Shuffle (WT MEC) Fig S15B Shuffling (time shift) 61 neurons 95th percentile value=0.43
Spatial Information Shuffle (APP-KI MEC) N/A Shuffling (time shift) 65 neurons 95th percentile value=0.37
Spatial Information Shuffle (MEC) N/A Shuffling (time shift) 126 neurons 95th percentile value=0.41
Gridness Score Shuffle (WT MEC) Fig S14E Shuffling (time shift) 61 neurons 95th percentile value=0.41
Gridness Score Shuffle (APP-KI MEC) N/A Shuffling (time shift) 65 neurons 95th percentile value=0.40
Gridness Score Shuffle (MEC) N/A Shuffling (time shift) 126 neurons 95th percentile value=0.41

Table S14
Animal behavior and recording positions

Experimental measure Figure Test Used Sample # P-Value degree of freedom & F/T/z/R/ETC value
unpaired t-test with FDR
Speed across Open field Fig S5A P i i WT=17 mice, APP-KI = 18 mice 0=0.84 (average)
corrected for 25 multiple comparison
. ' unpaired t-test with FDR . .
Speed across Linear track Fig S5B R . WT=17 mice, APP-KI = 18 mice q=0.77 (average)
corrected for 25 multiple comparison
Recording positions from entorhinal border FigS13 Kolmogorov-Smirnov test WT=61 neurons, APP-KI= 65 neurons p=0.59

Table S15

Principal neuron classificiation

Experimental measure Figure Test Used Sample # P-Value degree of freedom & F/T/z/R/ETC value

CA1neurons Peak-Valley Duration Fig S6A Kolmogorov—-Smirnov test WT=138 neurons, APP-KI= 164 neurons 0.17
MEC neurons Peak-Valley Duration Fig S6B Kolmogorov-Smirnov test WT=81 neurons, APP-KI=99 neurons 0.33
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