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Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems
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Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Gender for all human cell lines (when available) , mutant mice and human specimens are reported.

NA

Three cognitive normal participants (female age 83, male age 87, female age 100) and three SuperAgers (male age 90, female
age 85, female age 82).

NA

Study was approved by the Northwestern University Institutional Review Board and in accordance with the Helsinki
Declaration

Sample sizes (between 3 and 6) were used in most assays as 3 samples are usually used in these types of assays. Some of the RNA seq data
data points were done in duplicate. This was done for tissue availability and cost reasons. In all other RNA Seq analyses sample size was 3 or
4. The only sample with n=1 per condition was the aged IPSC derived neurons as these cells are very difficult to maintain at the large numbers
required for this type of analysis.

Data excluded in IncuCyte experiments or ATP measurements when wells were unreadable.

The number of technical and biological repeats are given in the figure legends.

All read outs were unbiased due to the types of analyses. Randomization was therefore not needed.

As no subjective analyses are included in the study, blinding of investigators was not required. All samples were analyzed by instruments not
humans. Sample preparation was also done in an unbiased way.

Argonaute-2 rabbit pAb (Abcam #ab32381, 1:1000), tyrosine hydroxylase r abbit pAb (TH)(Cell Signaling #2792, 1:1000), GAP43




