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Supplementary Figure 1 | Detailed behavior analysis of WT and
APP-KI mice

a. Detailed behavioral performance of young WT and young APP-KI
mice in Fig. 1c-d, plotted for each odor trial type. Learning curves during
young WT (Left) and young APP-KI (Middle). (Right) Performance of
mice in TS (F3,100=9.88, p=9.1e-6, odor x strain interaction, ANOVA;
PodorA-WTvsodorB-WT = 6.6€-4, PodorA-WTvsodorB-APP =0.019, podorA-WTvsodorl-WT =
3.5€e-7, podorB-WTvsodorl-WT = 2.6€-3, PodorB-WTvsodorl-APP = 3.8€-15, podori-wT-
vsodorB-APP = 1.9€-3, podor1-WTysodor1-APP = 8.1€-0, podor2-WTvsodorl-APP =2.4€-13,
PodorA-APPvsodor1-APP = 2.4€-13, Podors-appvsodori-app = 6.9€-17, Podori-APPvsodor2-APP =
1.3e-11, two-sided Tukey post hoc test; n = 11 young WT mice, n= 16
young APP-KI mice). Other p-values not shown in the figure were
non-significant.

b. Same as Supplementary Fig. 1a but for old WT and old APP-KI mice.
(mean + s.e.m.; F3,9=30.11, p=1.2e-13, odor x strain interaction,
ANOVA; podora-wTvsodor1-wT = 0.024, podora-WTvsodor1-APP =5.3€-28, PodorB-WT-
vsodorl-WT = 6.1€-0, podorB-WTvsodor1-APP = 7.3€-28, Podorl-WTvsodorA-APP = 5.5¢-3,
Podorl-WTvsodorB-APP = 1.2€-0, podor1-WTvsodorl-APP = 1.5€-15, podorl-WTvsodor2-APP
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=2.3e-4, podor2-WTvsodorl-APP = 4.4€-22,  podorA-APPvsodor1-APP = 1.8e-25,

PodorB-APPvsodor1-APP = 2.7€-30, podorl-APPvsodor2-APP = 2.2e-27, two-sided
Tukey post hoc test; n =11 old WT mice, n= 14 old APP-KI mice).

c. Percentage of correct trials in TS of young WT vs old WT mice (mean
+ s.em.; F140=5.04, p=0.031, odor x strain interaction, ANOVA;
PodorA/B-youngvsodorl/2-young = 0038, Podorl/2-youngvsodorl/2-old = 0038, PodorA/B-old-
vsodorl/2-old = 0.014, two-sided Tukey post hoc test; n =11 young WT mice,
n =11 old WT mice).

d. Percentage of sessions where mice correctly learned new association
(p=0.53, binomial test).

e. Performance of young and old WT mice in TS, plotted for each odor
trial type. (mean + s.e.m.; F380=2.25, p=0.71, odor X strain interaction,
ANOVA; n =11 young WT mice, n= 11 old WT mice).

f. Days required for obtaining performance over the criteria (80%) during
pre-learning sessions in WT (n =11 young WT mice, n= 11 old WT mice)
and APP-KI (n= 16 young APP-KI mice, n= 14 old APP-KI mice) mice
(mean + s.e.m.; F1,48=0.0022, p=0.96, strain x age interaction, ANOVA).
Statistical significance is indicated as *p < 0.05, **p < 0.01, ***p <
0.001.
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Supplementary Figure 2 | Spike properties of LECL2/3 neurons in
young WT and young APP-KI mice, presented on an animal-by-ani-
mal basis

Same figure as Extended Data Fig. 4, but using animals as a unit of
analysis (#=5 young WT and n=5 APP-KI mice).

a. Spike properties of LECL2/3 neurons. Top and middle panels are the
same as Extended Data Fig. 4a. (Top and middle). Bottom, Percentage of
NS, RS, and WS cells in young WT and young APP-KI mice (F2.24 = 8.5,
p= 1.5e-3, spike type x strain, ANOVA; pns = 0.032, pws = 0.031,
two-sided Tukey post hoc test; n = 5 mice per strain: young WT and
young APP-KI mice).

b. Mean spike widths of putative principal cells (RS cells and WS cells;

WT APP-KI

#(8) =2.49, p = 0.037, two-sided unpaired t-test) and putative interneu-
rons (NS cells; #8) =-0.81, p=0.44, two-sided unpaired t-test) between
young WT and young APP-KI mice (n = 5 mice per strain).

c¢. Mean and peak firing rates of LECL2/3 putative principal cells
throughout the associative memory learning session same as Extended
Fig. 4c but for bar plots presented on animal-by-animal basis. (c1) Mean
firing rate (#(8) =-4.1, p=3.5¢-3, two-sided unpaired t-test). (c2) Peak
firing rate (1(8) =-2.6, p=0.032, two-sided unpaired t-test).

d. Same as Extended Data Fig. 4d, but for LECL2/3 putative interneu-
rons (Mean firing rate, #(8) =-1.8, p=0.099, two-sided unpaired t-test;
Peak firing rate, #(8) =-4.2, p=3.1e-3, two-sided unpaired t-test).

All data are presented as mean =+ s.e.m.
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Supplementary Figure 3 | Cue response type of LECL2/3 neurons in
young WT and young APP-KI mice, presented on an animal-by-ani-
mal basis

Same figure as Extended Data Fig. 5, but using animals as a unit of
analysis (n=5 young WT and n=5 APP-KI mice). LECL2/3 principal
neurons were classified for their cue response type during 0.5-1.5 s after
cue onset and shown in percentage among all recorded neurons. Neurons
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were collected from both correct and error sessions. APP-KI mice had
more Odor-A cells and Odor-A/1 cells compared to WT mice at T1 and
T5. Top, first 10 trials (T1); middle, 10 trials (T3); bottom, last 10 trials
(TS) (Odor A responsive cell, p=0.031 in TS5, two-sided unpaired t-test
followed by FDR correction for multiple comparison; n = 5 mice from
young WT vs. n=15 mice from young APP-KI mice). Data are presented
as mean + s.e.m.
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Supplementary Figure 4 | Principal component analyses of LECL2/3
neurons of young WT and young APP-KI mice through T1 - T5

a. PCA trajectories of neural firing of LECL2/3 cell population in young
WT mice as in Fig. 2e, 2g, 2h but presented throughout timepoints T1 —

8% 48 47 °H 4o 0%

T5. T1 is subdivided into T1a (trials 1-3), T1b (trials 4-6) and T1c (trials
7-9).
b. PCA trajectories of neural firing of LECL2/3 cell population in young

APP-KI mice as in Fig. 2f, 2g, 2h but presented throughout timepoints T1
- Ts.
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Supplementary Figure 5 | Principal component analyses of LECL2/3

timepoints T1 —T5. T1 is subdivided into T1a (trials 1-3), T1b (trials 4-6)
neurons of old WT and old APP-KI mice through T1 - T5

and Tlc (trials 7-9).

b. PCA trajectories of neural firing of LECL2/3 cell population in old
APP-KI mice as in Extended Data Fig. 9d, 9e, 9f but presented through-
out timepoints T1 — TS.

a. PCA trajectories of neural firing of LECL2/3 cell population in old
WT mice as in Extended Data Fig. 9c¢, 9e, 9f but presented throughout
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Supplementary Figure 6 | LEC dopamine signals in correct and
error sessions

a. Same as Fig. 4d, but for data from young WT mice separated for
correct (black) and error (orange) sessions. Data are presented as mean +
s.e.m.

b. Same as Fig. 4d, but for data from young APP-KI mice separated for
correct (black) and error (orange) sessions. Data are presented as mean +
s.e.m.

¢. Mean GCaMP signals during 1-4 s after cue onset, plotted separately
for correct sessions of young WT and APP-KI mice (top; Odor-1;
F480=3.72, p=7.8e-3, strain X time interaction, ANOVA; p11 = 4.8¢-3,
two-sided Tukey post hoc test; # = 10 and » = 8 hemispheres from WT

and APP-KI mice, respectively), and error sessions of young WT and
APP-KI mice (bottom; N.S. p > 0.05, ANOVA; n = 10 and n = 8
hemispheres from WT and APP-KI mice, respectively). Data are present-
ed as mean £ s.e.m.

d. Correlation between behavioral performance and photometry signals
for Odor-1. Y-axis shows the trial number after which mice started five
consecutive hit trials for Odor-1. X-axis denotes the trial number after
which five consecutive trials exhibited GCaMP signals > 3 times
standard deviation (SD). Note this 3SD criterion removed some sessions
with low GCaMP signals. Each dot represents a single session from
young APP-KI mice (p = 2.5¢-5, two-sided Pearson’s correlation; n =21
sessions form n = § young APP-KI mice).



Supplementary Figure 7 | Difference of LEC dopamine signals
between WT and APP-KI mice across odor cues

a. Difference of dopamine activity between WT and APP-KI mice (WT
minus KI) were compared across odor cues. All data (during correct and
error sessions) were used. Decrease of dopamine for Odor-1 was signifi-
cantly larger than those for Odor-A or Odor-B (F3,28=3.98, p=0.017,
group, ANOVA, podorAvsodorl=0.042, podoersodorl=0.041 in Tl, two-sided
Tukey post hoc test ).
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b. Same as Supplementary Fig.7a, but for data during correct session.
Decrease of dopamine for Odor-1 was again significantly larger than
those for Odor-A or Odor-B (£3,28=4.41, p=0.011, group, ANOVA;
podorAvsodorl:0.018, podoersodor1:0.036 in Tl, two-sided Tukey post hoc
test ).

c. Same as Supplementary Fig.7a, but for data during error session. No
significant difference was observed.

Data are presented as mean * s.e.m. unless otherwise indicated.
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Supplementary Figure 8 | Detailed behavior analysis for optogenetic
LEC dopamine stimulation and L-DOPA treatment

a. Detailed behavioral performance for dopamine fiber optogenetic
stimulation in young APP-KI x DAT-Cre mice in Fig. 5b-d, but plotted
for each odor trial type. Learning curves during control (left) and stimu-
lation (middle) sessions. (Right) Performance of mice in the last 10 trials
(F3,80=4.48, p=5.8¢-3, odor x stim interaction, ANOVA; podorA-Ctrvsodo-
rB-Ctr = 1.98-7, PodorB-Ctrvsodor1-Ctr :9.86-0, PodorB-Ctrvsodorl-Stim = 0044,
Podorl-Ctrvsodor2-Ctr = 3.86-7,podorl—CtrvscdcrAStim =1.9¢e-6, Podorl-CtrvsodorB-Stim =
1.2e-8, podorl-Cirvsodor-Stim = 3.4€-3, podori-Ctrvsodor2-Stim = 4.9¢-7, two-sided
Tukey post hoc test; n =11 mice). Other p-values not shown in the figure

were non-significant.

b. Same as Supplementary Fig. 8a but for L-DOPA treatment in young
APP-KI mice. (F3,60=11.2, p=5.9¢-6, odor x drug interaction, ANOVA;
PodorA-Salvsodorl-Sal = 2.6e-10, PodorB-Salvsodorl-Sal = 1.7e-2, PodorB-Salvsodorl-ldopa
= 1.76-2, Podorl-Salvsodor2-Sal = 4.5e-1 1, Podorl-SalvsodorA-ldopa = 2.28-11,
Podorl-SalvsodorB-ldopa = 3.5¢-13 . Podorl-Salvsodorl-ldopa = 2.96-7,
Podorl-Salvsodor2-ldopa = 9.3e-1 1, PodorB-ldopavsodorl-ldopa = 1.46-2, pOSt-hOC
Tukey test; n = 8 mice for saline, n =9 for L-DOPA). Other two-sided
Tukey post hoc test p-values not shown in the figure were non-signifi-
cant.

All data are presented as mean + s.e.m.
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Supplementary Figure 9 | Control additional optogenetic stimulation
experiments

a. Optogenetic stimulation of dopamine fibers in the LEC during all odor
representations in young APP-KI mice (al). This experiment did not
have an effect to rescue associative memory in APP-KI mice.

a2: Correct trial rate for pre-learned odors (A/B, blue) and novel odors
(1/2, red) in control no-stimulation sessions (Left) and optogenetic
stimulation sessions (Right), obtained from »=5 young APP-KI mice. a3:
Percentage of correct trials in T5 of control sessions and optogenetic
stimulation sessions (F1,16=0.55, p=0.47, odor X stim interaction,
ANOVA; n = 5 young APP-KI mice). a4: Percentage of sessions where
mice correctly learned new association (p=0.38, binomial test). a5:
Detailed behavioral performance of control and optogenetic stimulation
sessions, plotted for each odor trial type. Learning curves during control
(Left) and young optogenetic stimulation (Middle). (Right) Performance
of mice in TS5 (F332=0.78, p=0.51, odor x stim interaction, ANOVA).

b. Optogenetic stimulation of dopamine fibers in the LEC during Odor-2
representation in young WT mice (b1). The stimulation during Odor-2
impaired associative memory in WT mice.

b2: Correct trial rate for pre-learned odors (A/B, blue) and novel odors
(1/2, red) in control no-stimulation sessions (Left) and optogenetic
stimulation sessions (Right), obtained from »=4 young WT mice. b3:
Percentage of correct trials in T5 of control sessions and optogenetic
stimulation sessions (F1,16=15.83, p=0.018, odor x stim interaction,
ANOVA; podorA/B-Ctrvsodor1/2-Stim = 1.7€-3, podorl/2-Ctrvsodorl/2-Stim = 1.4e-4,
PodorA/B-Stimvsodor12-Stim = 6.3e-3, , two-sided Tukey post hoc test). b4:
Percentage of sessions where mice correctly learned new association
(»<0.001, binomial test). b5: Detailed behavioral performance of control
and optogenetic stimulation sessions, plotted for each odor trial type.
Learning curves during young control (Left) and young optogenetic
stimulation (Middle). (Right) Performance of mice throughout T1 to T5
(»>0.05, odor x stim interaction, ANOVA).

Data are presented as mean + s.e.m. unless otherwise indicated.
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Supplementary Figure 10 | L-DOPA treatment in young PS19 mice

The L-DOPA experiment in Figure 6a-c was repeated using PS19 mice, a
widely-used tau mouse model. L-DOPA treatment again restored associ-
ative memory in PS19 mice.

a. Schema of L-DOPA treatment in young PS19 mice.

b. Correct trial rate for pre-learned odors (A/B, blue) and novel odors
(1/2, red) in saline-injected (Left) and L-DOPA-injected mice (Right),
obtained from n= 5 saline-injected mice and n= 5 L-DOPA injected mice.
c. Percentage of correct trials in TS of saline- and L-DOPA-injected mice
(F1,169.88, p=9.1e-6, odor x drug interaction, ANOVA;
PodorA/B-Salvsodor1/2-Sal 1 .28-4, Podorl/2-SalvsodorA/B-ldopa 1 .26-4,
Podorl/2-Salvsodor1/2-1dopa = 4.7¢-3, two-sided Tukey post hoc test).

10 20 30 40 50

d. Percentage of sessions where mice correctly learned new association
(***p=1.1e-6, binomial test).

e. Detailed behavioral performance of saline- and L-DOPA-injected
mice, plotted for each odor trial type. Learning curves during young
control (Left) and young optogenetic stimulation (Middle). (Right)
Performance of mice in T5 (£3,32=5.98, p=0.023, odor x drug interaction,
ANOVA, Hok p<001, Hokok p<0001, PodorA-Salvsodorl-Sal 2.06-3,
PodorB-Salvsodor1-Sal = 8.96-4, Podorl-SalvsodorA-ldopa = 7.26-4, Podorl-SalvsodorB-ldopa
9.86—4, Podorl-Salvsodorl-ldopa 5.66-4, Podorl-Salvsodor2-ldopd 8.06-4,
two-sided Tukey post hoc test; n = 5 saline-injected mice and n = 5
L-DOPA injected mice).

All data are presented as mean + s.e.m.
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Supplementary Figure 11 | Control L-DOPA injection experiment in
young WT mice

The L-DOPA experiment in Figure 6a-c was repeated using control WT
mice. No significant difference was observed.

a. Schema of L-DOPA treatment in young WT mice.

b. odors (1/2, red) in saline- (Left) and L-DOPA-injected mice (Right),
obtained from n = 4 saline-injected mice and n = 5 L-DOPA-injected
mice.

c. jected mice (F1,4=0.01, p = 0.91 odor x drug interaction, ANOVA).

d. Percentage of sessions where mice correctly learned new association
(p = 1, binomial test).

e. Detailed behavioral performance of control and optogenetic stimula-
tion sessions, plotted for each odor trial type. Learning curves during
young control (Left) and young optogenetic stimulation (Middle).
(Right) Performance of mice in TS (F3,8= 0.012, p = 0.99, odor x drug
interaction, ANOVA; n = 4 saline-injected mice and n = 5 L-DOPA-in-
jected mice).

All data are presented as mean + s.e.m.



Supplementary Table 1. Statistics used in this study

Strain x Time: F(4,80)=0.86; p=0.49

Figure Detail Sample Size Analysis P Value Post-hoc Analysis Post-hoc P Value
ABWT vs 112 APP: p=186-5
14 % Correct Trials in T5: Young WT:11 mice (Odort 2‘“{:}’5“'101‘//2 sta Odor: Fm 50) =20.18; p=4.1e-5 Tukey tost AB APP vs 1/2 AP
Behavior-Young WT mice vs WT mice vs APP-KI mice Young APP-KI: 16 mice “’eT A"Pp p xstrain ukey 12 WT vs 1/2 APP:
Young APP-KI mice IWT vs APP-KI) NS for other pairs
% Correct Sessions in T5: Young WT-1 mice ) _ N
le WT mice vs APP-KI mice Young APP-KI: 16 mice Unpaired ttest 1(25) = 219, p = 0.037
ABWT vs 112 WT: p=0.035
PO ABWT vs 1/2 APP: p=1.7e-13
; % Correct Trils in T5: Old WT:A1 mice dor oy MOV Ogor F1ABF113.2:p=5 40 14 Tukey test 112 WT vs AB APP: p=6.6e-4
Behavior-Old WT mice vs 9 WT mice vs APP-KI mice Old APP-KI: 14 mice (Odor ‘y"eT[ AVPSP K] X Strain od ’sa('r" ,(F' 16 ukey test 1/2WT vs 112 APP: p=2.7e-9
Old APP-KI mice [WT vs APP-KI) for x Strain: F(1; AIB APP vs 1/2 APP: p=4.36-16
NS for other pairs
% Correct Sessions in T5: Old WT:11 mice " _ _
h WT mice vs APP-KI mice Old APP-KL: 14 mice Unpaired ttest 123)=365p=13e3
LEC cells recording 2,2 Significance of LEC cell firing in odor period 10 trals Wilcoxon signed-rank test p<0.05 For each LEC cell
m =5.88, p=7.1e-5 3 odor: p=0.029
0 responsive type: p=4.
NS for other pairs
LEC cells: 1 odor: p=5.4e-5
Distribution of Response 2 Young WT: 423 cells ChiSquare test Benjamini-Hochberg post-
Types between young WT T3 Young APP-KI: 636 cells o X?2=6.85, p=1.56-7 hoc test 3 odor: p=0.030
and young APP-KI mice no responsive type: p=0.7e-9
NS for other pairs
1 odor: p=9.2¢-8
2 odor: p=1.1e-3
22099 p=
i X*=2.29, p=3.6e-9 no responsive type: p=2.5¢-10
NS for other pairs
Sia AB-only 951 percentile value = 1.56
29, S4a T 95th percentile value = 1.57
Lsﬁiﬁ:’ﬁ:’f;’:::f}:‘:r‘;’r‘g S4a T2 1000 Shuffiing 95th percentile value = 1.55
ncsions) 29, S4a T3 Young WT: 423 cells (tral shift) 95th percentile value = 1.51
Sda T4 951h percentile value = 1.56
29, S4a T5 95th percentile value = 1,69
Sdb AB-only 95th percentile value = 1.86
LEG cells recordi 2g.S4b T 951h percentile value = 2.14
APP_;Ier:ic'?Zw'r’;gc " ‘j’z“’:‘g Sab T2 1000 Shuffiing 95th percentile value = 2.15
soasions) 29,54 T3 Young APP-KL636 cells (tral shift 951h percentile value = 2.04
S4b T4 95th percentile value = 2.07
29,540 T5 951h percentile value = 2.08
Tia:p=0.023
) Similarity Index for A-1in T1a - T5 1000 bootstraps compared between| . . ’
Bootstrapping analyses for ’ ; v Distribution of the difference
Similarity Index 2,E8e young WT vs young APP-KI mice young WT mice vs young APP-KI | (joricantly different from zero
(correct + error sessions) mice
‘Abeta density % Amyloid bata density in the VTAand SNc: ) ) ] )
T vaSNG 3 Ao mice Young APP-KI mice: 12 mice Wilcoxon signed-rank test p=00014, 2=-32
young WT:8 mice ]
; . "o 2-way ANOVA Strain: F(1,24)
9 ¥
TH+ fiber density-LEC 3b % Tv:'; fier density in the LEC: young APP-KI: 8 mice (Strain [WT vs APP-KI] x Age Age: F(1,24)=0.57; p=0.4 Tukey test NS for all pairs
mice vs APP-KI mice old WT: 6mice g vs o) Strany Age (1 24202 p20.22
old APP-KI: 6 mice young vs o R i
Dopamine Photometry 4d Significance of Ca2+ singal in 2-4 s priod young WT: 10 hemispheres Wilcoxon signed-rank test For each strain
(correct + error sessions young APP-KI: 8 hemispheres
GCalP signals at Odor A NS for all pairs
GCalP signals at Odor B NS for all pairs
Dopamine Photometry 2-way ANOVA
young WT vs young APPKI s young WT: 10 hemispheres (Strain [young WT vs young Tukey test TIWT vs T5WT: p=0 048
mice (correct + error young APP-KI: 8 hemispheres | APP-KI| x Timepoint [T1, ..., ukey test
sessions) GCalP signals at Odor 1 T5])
T1WT vs T5 APP: p=0.037
NS for other pairs
GCalP signals at Odor 2 Time: F(4,80)=1.26. p=0.29 NS for other pairs
Sirain x Time: F(4.80)=1.14; p=0
GCalP signals at Odor A NS for all pairs
o Photomet GCalP signals at Odor B 2-way ANOVA NS for all pairs
n°p“;‘v"_;_‘";"e;°';‘e ’yn 4o, S60 young WT: 10 hemispheres (Strain [young WT vs young Strain x Time: F(4, 80)=1.07; 9-0.37 Tukey test
young 0 Conec;’ young d young APP-KI: 8 hemispheres | APP-KI] x Timepoint [T1, ..., Strain: F(1,80)=1.68; p=0.011 ukey T1WT correct vs T5 WT correct: p=0.016
GCalP signals at Odor 1 8)) Time: F(4,80)=0.59, T4 WT correct vs T1 AD correct: p=4.8e-3
Strain x Time: F(4,80)=3.7: NS for other pairs
Strain: F(1,80)= 11 ; —
GCalP signals at Odor 2 T1WT correct vs T1 AD correct: p=0.010
NS for other pairs
GCalP signals at Odor A NS for all pairs
Dopamine Photomelry GCaMP signals at Odor B 2-way ANOVA NS for all pairs
young WT: 10 hemispheres (Strain [young WT vs young
young WT eror vs young AD 4, S6e young APP-KI: 8 hemispheres | APP-KI] x Timepoint [T1, Tukey test
GCalP signals at Odor 1 5)) NS for all pairs
Strain: F(1,80)=7.9'
GCaMP signals at Odor 2 Time: F(4,80)=1.09; p=0. NS for all pairs

Behavior-DA fiber stimulation

% Correct Trials in T5:

2-way ANOVA

5c o e Young APP-KI: 11 mice (Odor type [NB vs 1/2]  Stim Tukey test
{Control vs Stimulation]) NS f
or other pairs
- —
s % Correct Sessions in T5: Young APP-KI: 11 mice Unpaired t test 1(20) = 255, p = 0.019

Control vs Stimulation




Supplementary Table 1. Statistics used in this study (continued)

A/B Saline vs 1/2 Salin
AB Saline vs A/B L-doj

12 mo APP-KI: 4 mice

. R R 2-way ANOVA Odor: F(1,30)=37. ! ony
6b " gz;:’ecg'l'_afo':f LS:")'::%"';"IC; (Odor type [A/B vs 1/2] x Drug Drug: F(1,30)=9.1e-4; p=9.1e-4 Tukey test ;/g iz’;z"jsu’/zzﬂz‘:a'_p ”52-35
Behavior-L-dopa treatment " type [Saline vs L-dopal) Odor x Drug: F(1,30)=3.6; p=0.029 L
NS for other pairs
% Correct Strains in T5: Saline:8 mice _ _
d Saline vs L-dopa -dopa: 9 mice Unpaired t test \(15) =425, p=7.0e4
LEC cells recording (Saline il ) 95ih percentile value = 0.73
treatment, correct + error 6e T3 Saline: 132 cells ‘Ugg:::m')"g 95th percentile value = 0.71
Session) i 95th percentile value = 0.73
LEC cells recording (L-dopa il 1000 Shaffin 95ih percentile value = 0.98
treatment, correct + error 6f T3 L-dopa: 132 cells (tral shif) 9 95th percentile value = 0.99
Session) 5 951 percentle value = 0.93
Tta: p=0.21
Tib: p=0.18
Bootstrapping analyses for ) Similarity Index for A-1 in T1a - T5 1000 bootstraps compared between|  Distribution of the difference Ticip=S.1eS
6,510 Saline vs L-dopa treatment o T2 p=4.8-3
Similarity Index " Saline vs L-dopa treatment | significantly different from zero
(correct + error Strains) T
'AB Salvs 112 Sal: p=1264
. 2.way ANOVA Odor: F(1,16)=24.96; p !
9
. 6k, S10 % Correct Trials in TS: . (Odor type [A/B vs 1/2] x Drug Drug: F(1,16)=5.8; p=0.028 Tukey test 112 Sal vs AB dopa: p=1.2e-4
Behavior-L-dopa treatment in Saline vs L-dopa Saline: 5 mice Kt Odor a1 112 Sal vs 1/2 dopa: p=0.0047
PS19 mice L-dopa: 5 mice Saline vs L-dopal) lor x Drug: F(1, NS for other pairs
% Correct Sessions in T5: _ _
61,510 St s Lodon Unpaired t test (8) = -3.18, p=8.9e-3
12mo WT:4 mice 12mo WT vs 12 mo APP: p=4.1e-7
1 mo APP-KI: 4 mice 1-way ANOVA 1 mo APP vs 12 mo APP:
2mo APP-KI: 4 mice (Group [12mo WT vs 1 mo
% Amyloid bata density in the LEC: 3 mo APP-KL: 4 mice APP vs 2mo APP vs 3mo ) _ . g
Abeta density-LEC Etb WT mice vs APP-KI mice 4'mo APP-KI: 4 mice APP vs 4 mo APP vs 6 mo Group: F(7,24)=15.34; p=1.8e-7 Tukey test
6 mo APP-KL: 4 mice APP vs 9 mo APP vs12 mo
9 mo APP-KI: 4 mice APP])
12 mo APP-KL: 4 mice NS for other pairs
12 mo WT4 mice
1 mo APP-KL: 4 mice 1-way ANOVA 12moWT vs 12 mo APP:
N 1'mo APP vs 9 mo APP: p:
2mo APP-KI 4 mice (Group [12moWT vs 1mo P e 12 me AP
% Amyloid bata density in the VTA: 3mo APP-KE: 4 mice APP vs 2mo APP vs 3mo : _ _ -
Abeta density-VTA Elc WT mice vs APP-KI mice 4 mo APP-KI: 4 mice APP vs 4 mo APP vs 6 mo Group: F(7,24)=13.18; p=7.4e-7 Tukey test 2 mo APP vs 12 mo APP: .3e-4
s 3mo APP vs 12 mo APP: p=0.022
6mo APP-KE: 4 mice APP vs 9 mo APP vs12 mo e P ve 12 me AP 0011
9 mo APP-KI: 4 mice APP]) ° NSvsfo t’:“" - p=0.
12 mo APP-KL: 4 mice T other pars
12 mo WT:4 mice
1 mo APP-KL: 4 mice 1-way ANOVA
2mo APP-KI: 4 mice (Group [12moWT vs 1 mo
y % Amyloid bata density in the SNc: 3mo APP-KE: 4 mice APP vs 2mo APP vs 3mo ) 1518 07 e
Abeta density-SNc Efc e P s e KL 4 mie P ve 4 e AP v e Group: F(7,24)=13.18; p=T 4e-7 Tukey test
6mo APP-KI: 4 mice APP vs 9 mo APP vs12 mo
9 mo APP-KE: 4 mice APP])

9 mo APP vs 12 mo APP: p=0.026
NS for other pairs

LEC cells:
Distribution of Response
Types between young WT
and young APP-KI mice

™

T3

5 mice (young WT mice) vs
5 mice (young APP-KI mice)

2-way ANOVA

(responsive type [1 odor, 2

odor, 3 odor, 4 odor, non] x
Strain [WT, AD])

Type x Strain: F(4,40)=2.73; p=0.043

Type: F(4,40)=255.02
Strain: F(1,40)

Tukey test

1 odor WT vs 2 odor WT : p = 9.6e-5
1 odor WT vs 3 odor WT : p = 7.7e-6
1 odor WT vs 4 odor WT : p = 9.4e-7
1 odor WT vs non WT : p = 1.3e-18
6.8e-4
34e-5
1 odor WT vs 4 odor APP : p = 1.0e-6
1 odor WT vs non APP
2 odor WT vs non WT :
2 odor WT vs 1 odor APP :
2 odor WT vs non APP
3 odor WT vs non WT :
3 odor WT vs 1 odor APP :
3 odor WT vs non APP
4 odor WT vs non WT : p
4 odor WT vs 1 odor APP :
4 odor WT vs non APP
non WT vs 1 odor APP

non WT vs 3 odor APP
non WT vs 4 odor APP
1 odor APP vs 2 odor APP : p = 3.8e-6
1 odor APP vs 3 odor APP : p = 1.8e-7
1 odor APP vs 4 odor APP 6.0e-9
1 odor APP vs non APP : p = 5.3e-14
2 odor APP vs non APP .9e-21
3 odor APP vs non APP .7e-22
4 odor APP vs non APP : p = 2.
NS for other pair

1 odor WT vs 2 odor WT : p = 2.1e-2
1 odor WT vs 3 odor WT : p = 2.4e-3
1 odor WT vs 4 odor WT : p = 1.9e-3
1 odor WT vs non WT :

1 odor WT vs 3 odor API 4.6e-3

1 odor WT vs 4 odor AP| =25e-3
1 odor WT vs non APP 2.2e-14
2 odor WT vs non WT : p = 4.4e-21

2 odor WT vs 1 odor API
2 odor WT vs non APP
3 odor WT vs non WT : p
3 odor WT vs 1 odor API
3 odor WT vs non APP
4 odor WT vs non WT :
4 odor WT vs 1 odor AP|
4 odor WT vs non APP
non WT vs 1 odor APP :
non WT vs 2 odor APP
non WT vs 3 odor APP
non WT vs 4 odor APP : p
1 odor APP vs 2 odor APP
1 odor APP vs 3 odor APP X
1 odor APP vs 4 odor APP : p = 2.8e-5
1 odor APP vs non APP .4e-13
2 odor APP vs non APP .6e-17
3 odor APP vs non APP : p = 8.1e-19
4 odor APP vs non APP : p = 5.0e-19
NS for other pairs




Supplementary Table 1. Statistics used in this study (continued)

1 odor WT vs 2 odor WT
1 odor WT vs 3 odor WT : p
1 odor WT vs 4 odor WT
1 odor WT vs non WT :

1 odor WT vs 3 odor APP
1 odor WT vs 4 odor APP

LEC cells: 2-way ANOVA
Distribution of Response E3c T5 5 mice (young WT mice) vs (responsive type [1 odor, 2
Types between young WT 5 mice (young APP-KI mice) odor, 3 odor, 4 odor, non] x

and young APP-KI mice Strain [WT, AD])

Type: F(4,40)=351.51; p=1.4e-30
Strain: F(1,40)=0; p=1 Tukey test
Type x Strain: F(4,40)=8.01; p=7.7e-5

4 odor WT vs non APP : p = 8.9e-22
non WT vs 1 odor APP : p = 1.3e-17
non WT vs 2 odor APP : p = 2.2e-25
non WT vs 3 odor APP : p = 1.1e-26
non WT vs 4 odor APP : p = 3.7e-27
non WT vs non APP : .3e-3
1 odor APP vs 2 odor APP : p = 1.6e-6
1 odor APP vs 3 odor APP : p = 7.6e-8
1 odor APP vs 4 odor APP : p = 2.8e-8
1 odor APP vs non APP : p = 4.6e-13
2 odor APP vs non APP : 2.8e-20
3 odor APP vs non APP : p = 2.5e-21
4 odor APP vs non APP : p = 1.1e-21
NS for other pairs

T NS

LEC cells recording (young ; ’ Unpaired ttest followed by

WT mice, correct + error E3d T3 g mice (young WT mice) vs FDR correction (Benjamini NS
mice (young APP-KI mice)

sessions) —Hochberg).

T5 A-1WT vs A-1 APP: p = 0.048

Similarty Index for A1 in T1a - T5 e 2-way ANOVA Strain: F(1,56)=14.77; p=3.1e4
Similarity Index E3e young WT vs young APP-KI mice W”"%\g}zrr‘:i; : s ghoe YoM | (Strain [WT vs APP]x Time: F(6,56)=0.47; p=0.82 Tukey test NS
(correct + error sessions) Timepoint [T1a, ..., T5]) Strain x Time: F(6,56)=0.38;

LEC cells: Distribution of FS, RS, WS cells Young WT: 479 cells Benjamini-Hochberg post-

Distribution of Spike Types Eda in young WT and young APP-KI mice Young APP-KI:846 cells Chi-Square test p=126-23, ¥'=105.51 ho test WS, 50 00001
LEC cells:Comparison of Spike width:Putative principal neurons Young WT:423 cells p=17e30,2= 1147
; Young APP-KI: 636 cells ’
Spike width between young E4b Young WT:56 cells Wilcoxon rank sum test
WT and young APP-KI mice Spike width: Putative interneurons o Kt 910 el p=076,2=-0.29
LG oot Gompansomof oo f1ina rate: Putatve orincioal meurons Wilcoxon rank sum test p=39e-15,2=-785
e e omparson o e g rate: principa Young WT:423 cells Kolmogorov-Smirmov test p=33e-12
9 young - Young APP-KI: 636 cells Wilcoxon rank sum test p=4.7e5,2=-406
WT and young APP-KI mice Peak firing rate: Putative principal neurons
Test p=4.4e-4
- ) Wil i sum test = 0,004, Z= 2.
LEC cells:Comparison of Mean firing rate: Putative interneurons licoxon rank sum les p=0.0044, 84
o bamparson o ca Young WT:56 cells Kolmogorov—Smirnov test =0.031
9 young - H Young APP-KI: 210 cells Wilcoxon rank sum test p=0752=031
WT and young APP-KI mice Peak firing rate: Putative interneurons -
Kolmogorov—Smirmov test p=081

T p=5.5e-4, X*=39.39
LEC cells:
Distribution of Response s i Young WT:423 cells Chi-Square st ped5e-7, <5849 Benjamini-Hochberg post-
Types between young WT Young APP-KI: 636 cells a hoc test

and young APP-KI mice

5 p=6.4e-6, X’=51.63

null responsive type: p=8.2e-10
NS for other pairs

E6a, E6b, E6c, E6d, E6e,

LEC cells recording 5 Eog. Eon Significance of LEC cellfiring in odor period 10 trals Wilcoxon signed-rank test p<0.05 For each LEC cell
AB-only 95th percentile value = 1.33
i 95th percentile value = 1.42
LEC cells recording (young T2 1000 Shuffing
WT mice, correct session) T3 Young WT: 352 cells (trial shift)
T4
5
E7a "AB-onl 95th percentile value = 069
o 95th percentile value = 0.69
LEC cells recording (young T 1000 Shuffing
'WT mice, error session) T3 Young WT: 71 cells (trial shift)
T4
5 95th percentile value = 0.76




Supplementary Table 1. Statistics used in this study (continued)

Bootstrapping analyses for

10 bootstraps compared between

2-way ANOVA

Session: F(1,126)=372.1; p=2.0e-39
Time: F(6,126)=2.60; p=0.021
Session x Time: F(6,126)=37.83; p=5.7e-26

Tukey test

@ correct Vs T2 correc
T1acorrect WT vs T2 error WT
T1a correct WT vs T3 correct WT :

T1a correct WT vs T4 correct WT
T1a correct WT vs T4 error WT
T1a correct WT vs T5 correct WT : p = 2.
T1a correct WT vs T5 error WT : p = 8.7e-4.
T1a error WT vs T2 correct WT
T1aerror WT vs T2 error WT : p = 1.2e-4
T1a error WT vs T3 correct WT
T1aerror WT vs T3 error WT :

T1aerror WT vs T4 error WT :
T1a error WT vs T5 correct WT

T1b correct WT vs T2 correct WT :
T1b correct WT vs T2 error WT :

T1b correct WT vs T3 correct WT : p = 1.6e-12
1.1e-4

T1b correct WT vs T3 error WT
T1b correct WT vs T4 correct WT
T1b correct WT vs T4 error WT : p = 7.1e-7
T1b correct WT vs T5 correct WT 4.2e-10
T1b correct WT vs T5 error WT : p = 5.9e-4
T1b error WT vs 1c correct WT : p = 1.1e-3
T1b error WT vs T2 correct WT : p = 1.9e-7
T1b error WT vs T3 correct WT : p = 3.5e-17
T1b error WT vs T3 error WT : p = 1.5e-2

Tib error WT vs T4 correct WT: p ~ 0

T1b error WT vs T4 error WT : p = 3.2e-4
T1b error WT vs T5 correct WT : p = 3.4e-14
T1b error WT vs T5 error WT :
T1c correct WT vs 1c error WT :
T1c correct WT vs T2 error WT : p = 9.1e-11
T1c correct WT vs T3 correct WT : p = 1.2e-3
T1c correct WT vs T3 error WT : p = 2.0e-14
T1c correct WT vs T4 correct WT @ p = 1.4e-7
T1c correct WT vs T4 error WT : p = 1.7e-18
T1c correct WT vs T5 correct WT @ p = 1.9e-2
T1c correct WT vs T5 error WT : p = 4.5e-13
T1c error WT vs T2 correct WT : p = 3.3e-5
T1c error WT vs T2 error WT : 21e2
T1c error WT vs T3 correct WT : p = 2.1e-13
T1c error WT vs T3 error WT : 3.6e-4
T1c error WT vs T4 correct WT : p = 3.4e-21

Tic error WT vs T4 error WT : p = 2.8e-6
T1c error WT vs T5 correct WT : p = 7.0e-11
T1c error WT vs T5 error WT : 1.7e-3
T2 correct WT vs T2 error WT : p = 4.1e-17

T2 correct WT vs T3 error WT :p=~ 0

T2 correct WT vs T4 correct WT : p = 8.5e-4

T2 correct WT vs T4 error WT : p =~ 0

95th percentile value = 1.57

95th percentile value = 1.74
95th percentile value = 1.65
95th percentile value = 1.69

95th percentile value = 1.72
95th percentile value = 1.71

95th percentile value = 1.15

95th percentile value = 1.31

95th percentile value = 1.36

95th percentile value = 1.41 [

95th percentile value = 1.31

95th percentile value = 1.38

Young AD correct vs Young
AD error

young WT correct vs young WT error

APP-K| error

Decoding performance Decoding performance in T1a - T5 .
Voung WT somact ve Young E7b Joumg W certeet ve young WT erfor young WT correct vs young WT | (Session [correct vs error] x
error Timepoint [T1a, ..., T5])
WT error
AB-only
LEC cells ording (young I
cells recording (youn
APP-KI mice, correct 12 Young APP-KI: 411 cells 1000 Shuffing
! T3 (trial shift)
session) T
15
ET
° AB-only
T
LEC cells recording (young T2 1000 Shuffiing
APP-KI mice, error session) T3 Young APP-KI: 225 cells (trial shift)
T4
T5
Bootstrapping analyses for
" . 10 bootstraps compared between 2-way ANOVA
Decoding performance E7d Decoding performance in T1a - T5 young APP-KI correct vs young | (Session [correct vs error] x

Timepoint [T1a, ..., T5])

Session: F(1,126)=141.47; p=2.4e-22
Time: F(6,126)=4.29; p=5.7e-4
Session x Time: F(6,126)=21.59; p=2.4e-17

Tukey test

T1a correct AP vs T2 correct APP: p = 1.36-3
T1a correct APP vs T3 correct APP: p = 1.4e-5

T1a correct AP vs T3 error APP:
T1a correct APP vs T4 correct APP: p = 3.9e-8
T1a correct APP vs T correct APP: p = 34e-5

T1a error APP vs T4 correct APP: p
T1a error APP vs T5 correct APP: k
T1a error APP vs T5 error APP: p = 4.9e-3
T1b correct APP vs T2 correct APP: p = 6.9e-4
T1b correct APP vs T3 correct APP: p = 6.2e-6
T1b correct APP vs T3 error APP: .5e-2
T1b correct APP vs T4 correct APP: p = 1.4e-8
T1b correct APP vs T5 correct APP: p = 1.6e-5
T1b correct APP vs T5 error APP: 3
T1b error APP vs T2 correct APP: p = 4.
T1b error APP vs T3 correct APP:
T1b error APP vs T3 error APP: p = 6.0e-4
T1b error APP vs T4 correct APP: p = 1.2e-5
T1b error APP vs T4 error APP: p = 4.3e-2
T1b error APP vs T5 correct APP: .0e-3
T1b error APP vs T5 error APP: p = 3.6e-5
T1c correct APP vs T2 correct APP: p = 2.4e-6
T1c correct APP vs T3 correct APP: p = 6.7e-9
T1c correct APP vs T4 correct APP: p = 3.7e-12
T1c correct APP vs T5 correct: APP p = 2.1e-8
T1c error APP vs T2 correct APP: p = 1.6e-6
T1c error APP vs T3 correct APP: p = 4.0e-9
T1c error APP vs T4 correct APP: 2.0e-12
T1c error APP vs T5 correct APP: p = 1.3e-8
T2 correct APP vs T2 error APP: p = 7.7e-7
T2 correct APP vs T3 error APP: p = 1.5e-13
T2 correct APP vs T4 error APP: p = 9.8e-10
T2 correct APP vs T5 error APP: p = 6.6e-16
T2 error APP vs T3 correct APP: 1.7e9
T2 error APP vs T4 correct APP: p = 7.3e-13
T2 error APP vs T5 correct APP: p = 5.7e-9
T3 correct APP vs T3 error APP: p = 1.7e-17
T3 correct APP vs T4 error APP: p = 6.0e-13
T3 correct APP vs T5 error APP: p = 2.4e-20
T3 error APP vs T4 correct APP: p =0
T3 error APP vs T5 correct APP: p = 9.8e-17
T4 correct APP vs T4 error APP: p = 4.9e-17
T4 correct APP vs T5 error: APP: p=0
T4 error APP vs T5 correct APP: p = 2.5e-12
T5 correct APP vs T5 error APP: p = 1.9e-19
NS for other pairs”




Supplementary Table 1. Statistics used in this study (continued)

LEC cells recording (young Ta 1000 Shfling 95th percentile value = 1.16

WT mice, Cu."ec‘ + error E8a Tib 423 cells (trial shift) 95th percentile value = 1.14

sessions) Tic 95th percentile value = 1.1

LEC cells recording (young Ta 1000 Shuffing 95th percentile value = 1.67

APP-Klmice, correct + error E8a Tib 636 N ming 95th percentile value = 1.61
cells (trial shift)

sessions) Tic 95th percentile value = 1.64

Similarity Index

young WT vs young APP-KI mice

mice

significantly different from zero

LEC cells recording E9a, E%b Significance of LEC cel firing in odor period 10 rials Wilcoxon signed-rank test p<0.05 For each LEC cell
S2a AB-only 95th percentlle value = 1.22
) 9, S2a Tt 95th percentile value = 2.41
LEC:‘;‘: L‘Z“r‘r’;z;"f e(r‘::fr wr S2a T2 1000 Shuffiing 95th percentile value = 2.42
'sessions) Ee, S2a T3 671 cells (tral shift) 95th percentile value = 241
s2a T4 95th percentile value = 2.34
Ee, S2a 5 95th percentile value = 2.33
S2b AB-only 95th percentlle value = 1.23
) E9e, S2b T 95th percentile value = 2.09
o recordng (od 52 i 1000 Shuffing 95th percentie value = 2.03
Kl mice, correct + error s -
sessions) Ege, S2b T3 618 cells (trial shift) 95th percentile value = 1.93
S2b T4 95th percentlle value = 2.00
Ee,S2b 5 95th percentile value = 1.91
T1a:p=0.17
Bootstrapping analyses for £og Similarity Index for A1 in T1 - T5 135&2"3;?’[:‘;;“3;";’2;: :‘g?z" Distribution of the difference

T5: p=0.0069

young WT:8 mice

old APP-KI: 6 mice

o . . ¥ © 2-way ANOVA Strain: F(1,22)=0.0
TH fiber density-VTA E10b % THs fiber density in the VTA young APP-KI: 8 mice (Strain [WT vs APP-KI] x Age Age: F(1,22)=10. Tukey test NS for all pairs
WT mice vs APP-KI mice old WT: 6mice ) St Ao 1 22020080, pe0.78
od APP-KL 6 e [young vs old] rain x Age: F(1,22)=0.080; p=0.
young WT:8 mice
. . > mice 2-way ANOVA Strain: F(1,22)=0.41; p=052
% TH+ fiber density in the VTA: young APP-KI: 8 mice .

TH+ fiber density-SNc E10b T e AP e T e (Strain {wrnvgs v:P:;]K)I] xAge Tukey test young WT vs old AD: p=0.036

Old APP-KI: 14 mice

) ’ % Correct Trials in T: - 2-way ANOVA
Beh?"ozrr;Y‘:g'g_\}'(\’J"'i';:e v Sta WT mice vs APP-KI mice Yot:“"ipvgl}urs"':‘?cs (Odor type [Avs B vs 1vs 2] x Tukey test
9 (OdorAvs Bvs 1vs 2) 9 : Strain [WT vs APP-KI])) Odor x Strain: F(3,100) 88 p=9.1e-6
1 APP vs 2 APP: p=1.3¢-11
NS for other pairs
1WT vs AAPP: p=5.
) ) . 2-way ANOVA 1WT vs B APP:
' 9 . .
B O e v s1b e Goneat Tals v o mice (Odor type [Avs B vs 1vs 2] x Tukey test 1WT vs 1 APP: p=
~imice mice vs APP-Imice -k 14 mice Strain [WT vs APP-KI]) Odor x Stain: F(3,92)=30.11; p=1.26-13 1 WT vs 2 APP: p=2.
NS for other pairs
'ATB young vs 1/2 young: p=0.0:
st 9% Correct Trials in T5: Young WT:11 mice (0dor Q'ZTLQNVS‘:?Z] ro Tokey st 112 young vs 112 old: p=0.
young WT mice vs old WT mice Old WT: 11 mice "ty xAge ! ukeyte: A/B old vs 1/2 old: p=0.014
[young vs old]) Odor x Age: (1.4 o
) ) S for other pairs
Beh: g WT mice vs. y — -
oW mice o1 % Correct Sessions In T5: Young WT: 49 sessions J— 05
young WT mice vs old WT mice Old WT: 100 sessions -
, - o 2-way ANOVA Odor: F(3,80)=22.53
Ste . ”‘ﬁ;";f.i@“ﬁ;’”?m.ce Yg‘l’g‘av".‘ﬂrm"‘c'ze (Odor type [Avs Bvs 1vs 2] x Strain: F(1,80)=0.1 Tukey test NS for all pairs
young § § i Age_[young vs old]) Odor x Stain: F(3,80)=2.25; p=0.
Young WT:11 mice
. ) o 2-way ANOVA Strain: F(1,48)=0.01; p=0.0141
Days of pre-learing s1f Day‘fv';’;s':;i;("l‘"g' V°”g? dA‘Z:_ﬂ‘ ;?c’:‘ce (Strain [WT vs APP-KI| x Age Age: F(1,48)=3.0e-4; p=0.95 Tukey test NS for all pairs
; [young vs old]) Strain x Age: F(1,48)=0.0022;

2-way ANOVA

Strain: F(1,24)=0;

FSWTvs RSWT: p =1
FS WTvs FS APP: p = 0.032

young WT and young APP-K|
mice

Peak firing rate: Putative interneurons

5 mice (young APP-KI mice)

LEC cells: Distribution of NS, RS, WS cells 5 mice (young WT mice) . ! il
o S2a . > " € (Strain [WT vs APP] x Spiketype: F(2,24)=35.5; p=6.6e-8 WS WT vs RS APP: p = 1263
Distribution of Spike Types in young WT and young APP-KI mice 5 mice (young APP-KI mice) Spiketype [FS,RS,WS]) Strain x Time: F(2,24)=8.59; p=1.5¢-3 WS WT vs WS APP: p = 0.031
NS for other paris
LEC cells:Comparison of Spike width:Putative principal cells & mice (young WT mice) ) 1(8) = 2.49, p = 0.037
Spike width between young s2b & mice (young APP-KImize) Unpaired t test
WT and young APP-KI mice Spike width: Putative interneurons young 1(8)=-0.81, p = 0.44
. . . . Putative pri ! = .41, p=3.5e-
I}fC cells:Comparison of Mean firing rate: Putative principal cells 5 mice (young WT mice) v 1(8) =-4.1, p=3.5e-3
iring rate between young s2c 5 mice (young APP-KImice) Unpaired t test
WT and young APP-KI mice Peak firing rate: Putative principal cells young 1(8)=-2.6, p=0.032
LEC cells:Comparison of . .
I Mean firing rate: Putative interneurons § § 1(8)=-1.8, p = 0.099
Peak firing rate between 2 5 mice (young WT mice) Unpaired ttest

1(8)=-42,p=3.1e3

LEC cells:
Distribution of Response
Types between young WT
and young APP-KI mice

5 mice (young WT mice)
5 mice (young APP-KI mice)

Unpaired t-test followed by’
FDR correction (Benjaminil

—Hochberg).

Odor AWT vs Odor A APP: p =0.031

Behavior - Photometry
correlation

S6d

Trials for lick vs % Trials for photometry

young APP-KI: 21 sessions

Pearson correlation

1(19)=0.78
p=25e-5




Supplementary Table 1. Statistics used in this study (continued)

Odor Avs Odor 1: p=0.042

Dopamine photometry T Group: F(3,28)=3.98; p=0.017 Odor B vs Odor 1: p=0.041
NS for oth
Diffrence between young WT| s 7 8 mice (young WT mice) 1-way ANOVA Grow F28 04, p=008 Tukey test %&'5
and young APP-KImice @ T3 8 mice (young APP-KI mice) (Odor [A, B, 1,2]) D 28)-2.4; p=0.089 ukey tes
(correct + error sessions) i 06 0.
T5 Group: F(3,28)=1 55 p-o 22
™ Group: F(3,28)=4.41; p=0.011 Odor B vs Odor 1: p=0.036
Dopamine photometry NS §
’ ) ’ for other pairs
Difirence between young WT 8 mice (young WT mice) 1-way ANOVA —
and young APP-KI mice S7b Ig 8 mice (young APP-KI mice) (Odor [A B, 1,2]) Group: F(3.26120 94 p=043 Tukey test x
(correct sessions) o N
T5 N
Dopamine photometry 112 xs
Diffrence between young WT s7 T 8 mice (young WT mice) 1-way ANOVA Tukey test S
and young APP-KI mice © 8 mice (young APP-KI mice) (Odor [A B, 1,2]) ukey tesi
. T4 NS
(error sessions) = o

B Ctrvs 1 Stim:

(Odor Avs B vs 1vs 2)

059
Odor x Stim: F(3.24)=1.98; p=0.14

24 Correct Trials in T5: 2-way ANOVA Odor: F(3,80)=21.33; p=29e-10 1Ctrvs 2Ctr
Behavior-DA fiber stimulation S8a Contotes Stmuiation. Young APP-KI: 11 mice (Odor type [A/B vs 1/2] x Stim Tukey test 1 Ctrvs AStim
[Control vs Stimulation]) Odor x Stim: F(3,80)=4.48; p=0.0058 1 Ctrvs B Stim
1Cirvs 1 Stim
1Ctr vs 2 Stim: p=4.9-7
NS for other pairs
odor A, Sal vs odor 1, Sal ©
odor B, Sal vs odor 1, Sal : p=
odor B, Sal vs odor 1, Idopa : p = 1.7e-02
) ) ’ 2-way ANOVA Odor: F(3,60)=27.3; odor 1, Sal vs odor 2, Sal : p
Behavior-L-dopa reatment séb oot Tt v Saline: mice (Odor type [A/B vs 1/2] x Drug Drug: F(1.60)=10.6; Tukey test odor 1, Sal vs odor Aldopa :
mice vs APP-KI mice L-dopa: 9 mice ‘ypo [osine ve Lidoral) Ocor # Brugs FOBOR1.2: 5908 odor 1, Sal vs odor Bldopa : p = 35e-13
FFE % odor 1, Sal vs odor 1,ldopa:
odor 1, Sal vs odor 2/dopa : p = 9.
odor B,idopa vs odor 1,ldopa : p = 1.46-02
NS for other pairs.
I 2-way ANOVA Odor: F(1,16)=11.88; p=0.033 .
%ai"’r’o'fz g’("ar:‘su;g;i (Odor type [A/B vs 1/2] x Stim Stim: F(1,16)=0.18; p=0.67 Tukey test AB %‘;";% fh‘e::?;g'o‘“
S9a2 (Control vs Stimlation]) Odor x Stim: F(1,16)=0.5
Behavior-DA fiber stimulation % Correct Sessions in T5: - - -
during all odor " Control vs Stimulation Young APP-KI: 4 mice Binomial test p=
% Correct Trials in T5: 2-way ANOVA Gdor: F(3,32)=5.02 —
S9a3 Control vs Stimlation (Odor type [A/B vs /2] x Stim L F (1, Tukey test 1 C',Ggsf; 3“’; g;?s’o‘”
(Odor Avs Bvs 1vs 2) [Control vs Stimlation])
 Comeet o Te 2wy ANOVA odor Fi11 'ATB Cir vs 1/2 Stim: p=0.0017
Controlvs Stimulation (Odor type [A/B vs 1/2] x Stim Stim: F(1,16): Tukey test
S9b2 [Control vs Stimlation]) Odor x Stim: F(1, 16)» NS for other
pairs
% Correct Sessions In T5: Siomial st =0
Control vs Stimulation
% Correct Trials in T5: Odor: F(3,24)=0.54; p=0.65
S9b3 Control vs Stimlation Stim: F(1,24)=3.78; p=0.063 Tukey test NS
(Odor Avs Bvs 1vs 2) Odor x Stim: F(3,24)
' % Correct Trials in T5:
Zeu?ﬂg‘l';gf\zﬁ Z?;Zm:‘::rz' S963 Control vs Stimlation Young APP-KI: 4 mice Stim: F(1 24)=3.2 Tukey test NS
(OdorAvs Bvs 1vs 2) Odor x Stim: F(3,24):
% Correct Trials in T5: 2-way ANOVA
S9b3 Control vs Stimlation (Odor type [A/B vs 1/2] x Stim Tukey test NS
(Odor Avs Bvs 1vs 2) [Control vs Si
% Correct Trials in T5:
S9b3 Control vs Stimlation Tukey test NS
(OdorAvs Bvs 1vs 2) Odor x Sum F(3.: 24) 0.52; p»
% Correct Trials in T5: ‘Odor: F(3,24)=2.62; p=0.073
S9b3 Control vs Stimlation Stim: F(1,24)=3.91; Tukey test NS

Behavior-L-dopa treatment in
PS19 mice

S10b

% Correct Trials in T5:
Saline vs L-dopa

% Correct Sessions in T5:
Saline vs L-dopa

S$10c

% Correct Trials in T5:
Saline vs L-dopa
(OdorAvs Bvs 1vs 2)

Saline: 5 mice
L-dopa: 5 mice

2-way ANOVA

Odor: F(1,16)=24.96; p=1.3e-4
028

A/B Sal vs 1/2 Sal:

Drug [Saline vs L-dopal)

Odor x Drug: F(3,32)=5.98; p=0.023

(Odor type [A/B vs 1/2] x Drug Tukey test -
[Saline vs L-dopa]) Odor x Drug: F(1,16)=10.99; 112 Sa"\“s'”z dopa: p=0.0047
for other pairs
Binomial test p=1.1e-6
odor A Sal vs odor 1 Sal: p
odor B Sal vs odor 1 Sal: p = 8.
2-way ANOVA Odor: F(3,32)=5.3 odor 1 Sal vs odor A dop:
(Odor type [Avs B vs 1vs 2] x Drug: F(1,32)=6.6: Tukey test odor 1 Sal vs odor B dopa:

odor 1 Sal vs odor 1 dopa: p = 5.6e-4
odor 1 Sal vs odor 2 dopa: p = 8.0e-4
NS for other pairs

Behavior-L-dopa treatment in
WT mice

S11b

% Correct Trials in T5:
Saline vs L-dopa

% Correct Sessions in T5:
Saline vs L-dopa

S1ic

% Correct Trials in T5:
Saline vs L-dopa
(OdorAvs Bvs 1vs 2)

Saline: 4 mice
L-dopa: 4 mice

2-way ANOVA

Odor: F(1,4)=0.61; p=0.047

Drug [Saline vs L-dopal)

Odor x Drug: F(3,8)=0.012; p=0.99

(Odor type [A/B vs 1/2] x Drug Drug: F(1,4)=0.1 Tukey test NS for all pairs
[Saline vs L-dopa] Odor x Drug: F(1,
Binomial test p=1
2-way ANOVA Odor: F(3,8)=2.8
(Odor type [Avs B vs 1vs 2] x Drug: F(1,8)=0.82; p=0.0148 Tukey test NS for all pairs




Supplementary Table 2. Animals used in this study

Figure #

Fig. 1, S1

Fig.1, 2, E4-7,
$1,54

Genotype

Young APP-KI

Young WT

Experiment

Virus or Drug Injected

Animal ID

Sex

Implanted Device

Behavior test

None

991

1293

1417

1638

1639

1640

1641

None

Behavior test

None

815

1191

1193

1425

1426

None

Behavior test

None

692

926

934

989

1247

1294

1421

1452

1479

None

LEC L2/3 cells recording
(right hemisphere)

None

364

375

390

1398

1431

Tetrode drive
(64 channels)

Young APP-KI

LEC L2/3 cells recording
(right hemisphere)

None

247

690

703

925

941

Tetrode drive
(64 channels)

Fig. 1, 4,
S1, S6, S7

DAT-Cre

Dopamine photometry
(left hemisphere* or bilateral)

AAV-flex-GCaMP6 @ VTA/SNc
(0.75-1pL)

163"

164*

263

264

265

266

Optic fibers (400um)

APP-KI

DAT-Cre

Dopamine photometry
(right hemisphere* or bilateral)

AAV-flex-GCaMP6 @ VTA/SNC
(0.75-1pL)

1028

1029

1416

1451*

1477

S| TIZI=ZI I I IEIZ I =ZIZ IR | == Il I I I IR0

Optic fibers (400um)




Supplementary Table 2. Animals used in this study (continued)

Fig.5, S8

APP-KI|
X
DAT-Cre

Dopaminergic fiber stimulation
(bilateral)

AAV-DIO-ChR2-mCherry @ VTA'SNc
or AAV-DIO-ChR2-eYFP @ VTA/SNc
(L)

1167

1170

1183

1194

1195

1380

1414

1583

1585

1588

1601

Optic fibers (400um)

Fig.6, S8

APP-KI

L-dopa treatment
(control)

Saline injection

(i.p.)

2017

2018

2019

2020

2021

2022

2023

2024

None

APP-KI

L-dopa treatment
(L-dopa)

L-dopa injection
(50mg/kg, i.p.)

2178

2179

2180

2182

2243

2244

2246

2248

2250

None

Fig.6

Fig. 1, E9,S5

L-dopa treatment
(control)

Saline injection

(ip.)

2490

2491

2492

2493

Tetrode drive
(64 channels)

APP-KI

L-dopa treatment
(L-dopa)

L-dopa injection
(50mg/kg, i.p.)

2427

2474

2475

2477

Tetrode drive
(64 channels)

LEC L2/3 cells recording
(right hemisphere)

None

210

310

346

387

Tetrode drive
(64 channels)

LEC L2/3 cells recording
(right hemisphere)

None

789

1199

1253

1254

1517

SIZIZIZEITIZIZSEITIZEIITIZIZ1I7]I I I 12111 I =ZIEI I I IS 111 IS I =12 I

Tetrode drive
(64 channels)




Supplementary Table 2. Animals used in this study (continued)

Fig. S9

APP-KI
X
DAT-Cre

Dopaminergic fiber stimulation
(bilateral)

AAV-DIO-ChR2-eYFP @ VTA/SNc
(L)

2442

2454

2455

2483

2484

Optic fibers (400um)

Fig. S9

APP-KI

DAT-Cre

Dopaminergic fiber stimulation
(bilateral)

AAV-DIO-ChR2-eYFP @ VTA/SNc
(L)

2514

2515

2512

2516

Optic fibers (400um)

Fig. 6, S10

PS19

L-dopa treatment

(control)

Saline injection

(i.p.)

2425

2426

2456

2499

2500

L-dopa treatment
(L-dopa)

L-dopa injection
(50mg/kg, i.p.)

2010

2011

2012

2013

2424

None

Fig. S11

Young WT

L-dopa treatment

(control)

Saline injection

(i.p.)

2459

2460

2510

2520

L-dopa treatment
(L-dopa)

L-dopa injection
(50mg/kg, i.p.)

2432

2433

2503

2521

R M A N H R R NN N EE NN R R N R H EH

None




Supplementary Table 3. Odors used in this study

Pair # Odor ID Chemical Nomenclature CAS Company Solvent Concentration Used
1 1 isoamyl acetate 123-92-2 Acros Organics mineral oil 5%
2 alpha-pinene 7785-26-4 Acros Organics mineral oil 15%
2 3 geraniol 106-24-1 Sigma mineral oil 10.00%
4 trans-Anethole 4180-23-8 Sigma mineral oil 5.00%
3 5 Ethyl Butyrate 105-54-4 Acros Organics propylene glycol 5.00%
6 1-hexanol 111-27-3 Acros Organics propylene glycol 5.00%
4 7 vanillin 121-33-5 Chem-Impex ethylene glycol 40.00%
8 d-Limonene 5989-27-5 MP Biomedicals mineral oil 5.00%
5 9 alpha-ionone 127-41-3 Alfa Aesar mineral oil 20.00%
10 beta-phenylethyl alcohol 60-12-8 TCI mineral oil 1.00%
6 11 3-octanone 106-68-3 Sigma mineral oil 5.00%
12 octanol 111-87-5 Fisher mineral oil 1.00%
7 13 g-Undecalactone 104-67-6 Sigma - 100.00%
14 10CHO (decanal) 112-31-2 TCI mineral oil 1.00%
s 15 lilial 80-54-6 MP Biomedicals mineral oil 2.00%
16 linalool 78-70-6 TCI mineral oil 10.00%
9 17 |-carvone 6485-40-1 TCI mineral oil 10.00%
18 citral 5392-40-5 TCI mineral oil 10.00%
10 19 cumen aldehyde 122-03-2 TCI/ Sigma mineral oil 10.00%
20 cinnamic alcohol 104-54-1 TCI propylene glycol 10.00%
" 21 eugenol 97-53-0 TCI mineral oil 10.00%
22 Propyl propionate 106-36-5 TCI mineral oil 10.00%
12 23 Menthol 2216-51-5 TCI mineral oil 50.00%
24 3-octanone 106-68-3 TCI propylene glycol 2.50%
13 25 coumarin 91-64-5 TCI propylene glycol 25.00%
26 phenyl ethyl acetate 103-45-7 TCI propylene glycol 5.00%
14 27 2-Pentanone 107-87-9 Alfa Aesar mineral oil 5.00%
28 (+)-Camphor 464-49-3 TCI mineral oil 25.00%
15 29 Methyl 3-hexenoate 2396-78-3 Acros Organics mineral oil 0.33%
30 trans-Cinnamaldehyde 104-55-2 Chem-Impex mineral oil 5.00%
16 31 cedrol 77-53-2 TCI propylene glycol 15.00%
32 methyl hexanoate 106-70-7 TCI mineral oil 5.00%
17 33 terpinyl acetate 80-26-2 TCI mineral oil 20.00%
34 trans-2-hexenal 6728-26-3 Sigma mineral oil 1.00%
18 35 musk T 105-95-3 TCI mineral oil 10.00%
36 octyl acetate 112-14-1 TCI mineral oil 10.00%
19 37 nonaic acid 112-05-0 TCI mineral oil 5.00%
38 methyl heptanone 541-85-5 TCI mineral oil 5.00%
20 39 bornyl acetate 5655-61-8 TCI mineral oil 10.00%
40 octanal 124-13-0 TCI mineral oil 1.00%
21 41 cis-jasmone 488-10-8 TCI mineral oil 20.00%
42 benzyl alcohol 100-51-6 TCI propylene glycol 40.00%
2 43 nonyl alcohol 143-08-8 TCI mineral oil 10.00%
44 celestolide 13171-00-1 TCI mineral oil 10.00%
2 45 farnesol 4602-84-0 Sigma mineral oil 33.00%
46 mentyl acetate 2623-23-6 Sigma mineral oil 33.00%
2 47 ethyl methanoate 109-94-4 TCI mineral oil 10.00%
48 citral dimethyl acetal 7549-37-3 TCI mineral oil 10.00%
25 49 cis-6-nonen-1-ol 35854-86-5 Alfa Aesar mineral oil 10.00%
50 mehyl salicylate 119-36-8 TCI mineral oil 5.00%
2% 51 gamma-valerolactone 108-29-2 TCI mineral oil 10.00%
52 ethyl hexanoate 123-66-0 TCI mineral oil 10.00%
27 53 cineol 470-82-6 Sigma mineral oil 10.00%
54 cinnamic acid 140-10-3 TCI mineral oil 10.00%
2 55 cis-3-Hexanol 928-96-1 Frontier Scientific mineral oil 10.00%
56 pipertone 89-81-6 TCI mineral oil 10.00%
2 57 catechol 120-80-9 TCI mineral oil 10.00%
58 geranyl acetate 105-87-3 TCI mineral oil 10.00%
30 59 Exaltolide 106-02-5 TCI mineral oil 10.00%
60 anisyl alcohol 105-13-5 Frontier Scientific mineral oil 10.00%
31 61 acetophenone 98-86-2 Frontier Scientific mineral oil 10.00%
62 citronellol 106-22-9 Frontier Scientific mineral oil 10.00%
32 63 geranyl nitrile 5146-66-7 TCI mineral oil 10.00%
64 benzylidene acetone 122-57-6 Frontier Scientific mineral oil 10.00%
33 65 thymol 89-83-8 Frontier Scientific mineral oil 10.00%
66 musk ambrette 83-66-9 TCI mineral oil 10.00%
4 67 hexenyl acetate 3681-71-8 Frontier Scientific mineral oil 10.00%
68 anisaldehyde 123-11-5 Frontier Scientific propylene glycol 10.00%




Supplementary Table 4. Other resources used in this study
Type Mouse Line / Product Source Identifier
APP Knock-in RIKEN Bio Resource Center RBRC06344
Mouse DAT-Cre Jackson Laboratory 006660
C57BL/6J Jackson Laboratory 000664
AAV5-DIO-ChR2-eYFP UNC Vector Core N/A
Virus AAV5-DIO-ChR2-mCherry UNC Vector Core N/A
AAV5-flex-GCAMP6m Addgene 100839
Anti Tyrosine Hydoxylase (rabbit) Millipore MB152
Alexa Fluor 488 Anti-rabbit Abcam ab150077
Anti GFP (chicken) Aveslab GFP-1010
Antibody Alexa Fluor 488 Anti-chicken Invitrogen A-11039
Anti-a-AB (mouse) MediMabs MM-0015-1P
Alexa Fluor 488 Anti-mouse Thermo Fisher A-11001
DAPI-Fluoromont-G mounting medium SouthernBiotech 0100-20
L-3,4-dihydroxyphenylalanine (L-DOPA) TCI D0600

Compound




