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Figure S8. Extended valence decoding analysis for Day 3 of Go/NoGo task. 

(A-C) Unconstrained valence decoding in Day 3, and across learning (D), of the Go/NoGo task. See 
Figure 4G and H  for a similar description. The difference between generalized and unconstrained 
valence is that the former means the model must learn the higher-order categorization of odors by 
training/testing on trials of different odors, whereas the latter does not require odor identities to perform 
train/test splitting. (E-G) Generalized valence encoding for correct trials in Day 3 of Go/NoGo task. (H-K) 
Valence decoding accuracy when pseudo-populations were trained and tested on the same 1-second 
time window within a trial in Day 3 of Go/NoGo task, for different valence decoding schemes. 
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Figure S9. Learning effects on unconstrained and generalized valence decoding in Go/NoGo task. 

 Same as Figure S7A but for unconstrained (Figure S9D) and generalized (Figure 5D) valence 
decoding. Due to the imbalanced number of correct trials across animals to construct pseudo-
populations, we did not perform similar slope analyses for valence in correct trials. Two-sided Mann-
Whitney U tests with Bonferroni corrections were performed. 
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Figure S10. Longitudinal tracking method and session-to-session analyses of cellular properties 
of projection neurons in Go/NoGo task. 

(A) Schematics of longitudinal tracking using ROICaT after Suite2p segmentation, and up-labeling 
procedure for projection targets of cells present across all 4 sessions (Days 0-3). Only projection neurons 
during GNG days were further analyzed in the main text. Tracked neurons that were tagged for at least 
3 sessions would be up-labeled, and considered projection neurons for the downstream analyses of 
tracked projection neurons. (D, E) Statistical comparisons of slope across days for single-cell session-
averaged normalized fluorescence (D) and lifetime sparseness (E), between tracked projection neurons 
(colors) across task phases. (F) Comparisons of CV across days for single-cell session-averaged 
normalized fluorescence, across different odors and phases. All of the comparisons in for panels D-F 
were performed with two-sided Mann-Whitney U tests with Benjamini-Hochberg corrections (ns: p > 0.05; 
*: 0.01 < p <= 0.05; **: 1 × 10⁻3 < p <= 1 × 10⁻2; ***: 1 × 10⁻4 < p <= 1 × 10⁻3; ****: p <= 1 × 10⁻4; * (ns): 
significant with level * before correction but non-significant after correction). 
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Figure S11. Session transferability matrices across different decoding tasks using tracked 
projection ensembles, with demonstration of information transferability and stability using toy 
data. 

(A) Analysis was performed for each ensemble in each animal separately, and the averaged accuracies 
across animals are shown in this figure. (B) Quantification of transferability and stability of tracked 
ensemble decoding using toy data. The original toy matrix (X, green) is an example of a cross-session 
and cross-phase decoding accuracy matrix. A decoding transfer block (or “transfer block” for short) is a 
4-by-4 matrix that describes how a decoder trained on one set of phases performs when tested on 
another set, either within or across sessions. Perturbation by shuffling inside each of these blocks (Y, 
orange) would still maintain high cross-session decoding transferability, i.e. the magnitudes of accuracy, 
but would disrupt the temporal phase-to-phase structure to result in lower information stability. On the 
other hand, decreasing the overall magnitude for more dissimilar sessions (Z, purple) would effectively 
decrease distal-session transferability, but would still maintain high information stability. 
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Figure S12. Transferability of ensemble SVM across sessions.  

(A) Averaged accuracy of SVM trained on different SVM decoding tasks, as a function of day difference 
(test - train; x-axis) and phase difference (test - train; y-axis). Here, day difference is from numeric values 
e.g., training on Day 1 then testing Day 3 means difference = 2. Phase difference is from the order of the 
task phase e.g., training on act-late then testing on odor means difference = -3. (B) Similar to Figure 5F, 
but showing the directions of train/test day difference. Two-sided Mann-Whitney U tests with Bonferroni 
corrections were performed.  
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Figure S13. Information stability analyses of tracked ensembles via different correlation methods 
Similar to Figure 5G, with all 6 decoding tasks and different correlation methods. Two-sided Mann-
Whitney U tests with Bonferroni corrections were performed. 
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