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ARIVE The ARRIVE guidelines 2.0: author checklist

These items are the basic minimum to include in a manuscript. Without this information, readers and reviewers
cannot assess the reliability of the findings.

Section/line
Item Recommendation number, or reason
for not reporting
- . . . . . . . esults: Ecological longitudinal assessment
Study design 1  For each experiment, provide brief details of study design including: e NoSetlaze + Fig 1 "
ez (NoGenase) and beranors
a. The groups being compared, including control groups. If no control group has acauisiion
been used, the rationale should be stated. , ,
ez (NoGenase) and bereners
b. The experimental unit (e.g. a single animal, litter, or cage of animals). acaisiion
- . N . Supplementary Table S1 and S2
Sample size 2 a. Specify the exact number of experimental units allocated to each group, and the m:@%?&@&;iﬂ;Z;’S‘L"!::JY;:.?;‘;’"‘°“
total number in each experiment. Also indicate the total number of animals used. acaisiton
b. Explain how the sample size was decided. Provide details of any a priori sample s perormod, a8 TSty s explortory
. . . in nature and aimed to generate a
size calculation, if done. comptes bt et oo
- . . . . . . . . einforcement learning: Line 725-726, Line
Inclusionand 3 a. Describe any criteria used for including and excluding animals (or experimental 175 e G Suplamenty Table 2.
exclusion units) during the experiment, and data points during the analysis. Specify if these | suwptemenay Table s2:
criteria criteria were established a priori. If no criteria were set, state this explicitly. Excvson opord n Suplemenay Tabe
S2 in detail. Problems with the reinforcement
b. For each experimental group, report any animals, experimental units or data points ;ﬂ:’%;??upﬁé?é’é?ﬁ;"(agn"“e”n';ié'?f;!‘l;”‘l‘g
not included in the analysis and explain why. If there were no exclusions, state so. ml;hed,eipwiv;ﬁgg,es a s
plotted, if possible. Source data contains
c. For each analysis, report the exact value of n in each experimental group. Srectformaton on each
Randomisation 4 a. State whether randomisation was used to allocate experimental units to control | 0= i4%-15% Hine 56 667;
and treatment groups. If done, provide the method used to generate the allocation (NoSeMazes) and
randomisation sequence. home cages
b. Describe the strategy used to minimise potential confounders such as the order ggggg%i?gefﬂgolfggaml
of treatments and measurements, or animal/cage location. If confounders were 665-667; '
not controlled, state this explicitly.
- - . . . Line 149-152; Line 665-667; For each
Blinding 5 Describe who was aware of the group allocation at the different stages of the theeaveek NaSeaze ourd, anmas were
experiment (during the allocation, the conduct of the experiment, the outcome Sompostions by andom permutaon of
assessment, and the data analysis). e e Jonerated
. Line 721 ff., Quantification of individual
Outcome 6 a. Clearly define all outcome measures assessed (e.g. cell death, molecular markers, L?E‘é‘é?f%ﬂﬁﬁ!?iﬂ:?;i'$?£Efi.dua‘ e
measures or behavioural changes). behavioralmetrics
b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the tw}z;:ngb:rE:Irr}t::: .
outcome measure that was used to determine the sample size. behavioral metrics
- - . . . . . . . Statistical analysis: Line 862 ff.
Statistical 7  a. Provide details of the statistical methods used for each analysis, including Formenctaimer
methods software used. e o e s
b. Describe any methods used to assess whether the data met the assumptions of | Saeaidaonwin Lvee.
. . B . For metric calculation:
the statistical approach, and what was done if the assumptions were not met. Uine 7;‘uf.k Quabn“gmamlo. i
- . . . . . . . . . ine 647 ff.; Animals (including strain, sex,
Experimental 8 a. Provide species-appropriate details of the animals used, including species, strain gﬂiﬁfiﬁ'ﬂéﬁ&%‘?&(.mzv;yammau
animals and substrain, sex, age or developmental stage, and, if relevant, weight.
b. Provide further relevant information on the provenance of animals, health/immune §§§ Th‘éﬂs'.'ég?"'r"‘: ":‘”"'”g e sex
. g . . upplementar able
status, genetic modification status, genotype, and any previous procedures. pPiemenay
e g g q . . Methods Line 646 ff.; Supplementary Table
Experimental 9 For each experimental group, including controls, describe the procedures in enough  |stanss2
procedures detail to allow others to replicate them, including:
Methods Line 646 ff.; Supplementary Table
a. What was done, how it was done and what was used. Standsz
b. When and how often. Methods Line 646 ff.; Supplementary Table
Sland S2
c. Where (including detail of any acclimatisation periods).
gfg‘,?fssléi"e 646 ff.; Supplementary Table
d. Why (provide rationale for procedures).
Results 10 For each experiment conducted, including independent replications, report: Feponea i he mai and suppementa

a. Summary/descriptive statistics for each experimental group, with a measure of
variability where applicable (e.g. mean and SD, or median and range).

b. If applicable, the effect size with a confidence interval.

figures, respectively. See also 'source
data, 'source data supplement’, 'extended
data’, and "extended data supplement'

Confidence intervals are reported in each
main figure. Procedures in the Methods (Line
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	Study design - 1a: Results: Ecological longitudinal assessment in the NoSeMaze + Fig. 1 

Methods: Animals, Non-invasive sensor-rich maze (NoSeMaze) and behavioral data acquisition
	Study design - 1b: Methods: Animals, Non-invasive sensor-rich maze (NoSeMaze) and behavioral data acquisition
	Sample size - 2a: Supplementary Table S1 and S2

Methods: Animals, Non-invasive sensor-rich maze (NoSeMaze) and behavioral data acquisition
	Sample size - 2b: No formal a priori sample size calculation was performed, as this study was exploratory in nature and aimed to generate a comprehensive behavioral dataset across multiple social contexts. Instead, sample size was determined by logistical feasibility and the capacity of our NoSeMaze platform to house four parallel groups of 9–10 mice each over multiple experimental rounds. In total, we investigated 79 male C57BL/6J mice (41 young adults, 38 older adults), resulting in data from 21 NoSeMaze rounds and more than 4,000 mouse-days. This large dataset provided sufficient statistical power for the correlation, clustering, and mixed-effects analyses described.
	Inclusion and exclusion criteria - 3a: Reinforcement learning: Line 725-726, Line 175, Line 684; Supplementary Table S2;

Tube-based metrics: Line 256, Line 684; Supplementary Table S2;
	Inclusion and exclusion criteria - 3b: Exclusion reported in Supplementary Table S2 in detail. Problems with the reinforcement learning paradigm in group 12-15 and with the RFID detectors (antennas) in group 16, 20, 21
	Inclusion and exclusion criteria - 3c: In the respective figures, all data points are plotted, if possible. Source data contains exact information on each n.
	Randomisation - 4a: Line 149-152; Line 665-667; Randomization of group allocation (NoSeMazes) and home cages
	Randomisation - 4b: Blinding and randomization, see also Line 149-152; Line 665-667; 
	Blinding - 5: Line 149-152; Line 665-667; For each three-week NoSeMaze round, animals were allocated to specific NoSeMazes and group compositions by random permutation of subject IDs in MATLAB, targeting groups of 9–10. Group assignments were generated by an investigator not involved in data analysis, and all downstream analyses were performed with group identities and genotypes coded to maintain blinding until primary analyses were finalized.
	Outcome measures - 6a: Line 721 ff., Quantification of individual reward-seeking behavioral metrics

Line 780 ff., Quantification of individual social behavioral metrics
	Outcome measures - 6b: Line 721 ff., Quantification of individual reward-seeking behavioral metrics

Line 780 ff., Quantification of individual social behavioral metrics
	Statistical methods - 7a: Statistical analysis: Line 862 ff.

For metric calculation:

Line 721 ff., Quantification of individual reward-seeking behavioral metrics

Line 780 ff., Quantification of individual social behavioral metrics
	Statistical methods - 7b: Statistical analysis: Line 862 ff.; Cross-validation with LMEs

For metric calculation:

Line 721 ff., Quantification of individual reward-seeking behavioral metrics

Line 780 ff., Quantification of individual social behavioral metrics
	Experimental animals - 8a: Line 647 ff.; Animals (including strain, sex, age, housing, genotype)

Supplementary Table S1 (for every animal)
	Experimental animals - 8b: Line 647 ff.; Animals (including strain, sex, age, housing)

Supplementary Table S1
	Experimental procedures - 9a: Methods Line 646 ff.; Supplementary Table S1 and S2
	Experimental procedures - 9b: Methods Line 646 ff.; Supplementary Table S1 and S2
	Experimental procedures - 9c: Methods Line 646 ff.; Supplementary Table S1 and S2
	Experimental procedures - 9d: Methods Line 646 ff.; Supplementary Table S1 and S2
	Results - 10a: Summary and descriptive statistics are reported in the main and supplemental figures, respectively. See also 'source data', 'source data supplement', 'extended data', and 'extended data supplement' 
	Results - 10b: Confidence intervals are reported in each main figure. Procedures in the Methods (Line 891 ff.)


