


2

n
atu

re
p

o
rtfo

lio
|

rep
o

rtin
g

su
m

m
ary

A
pril2023

Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

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

All neuroimaging and clinical data supporting this study's findings are available from https://habs.mgh.harvard.edu/researchers/request-data/public-data-releases.
HABS data curation is overseen by Aaron P. Schultz (aschultz@nmr.mgh.harvard.edu) at the Martinos Center for Biomedical Imaging, Massachusetts General
Hospital, Harvard Medical School, Boston, MA.

The Allen Human Brain Atlas (AHBA) transcriptomic data is available at https://human.brain-map.org.

All the results were adjusted for self-reported sex information (56.18% were females)

Please specify the socially constructed or socially relevant categorization variable(s) used in your manuscript and explain why 
they were used. Please note that such variables should not be used as proxies for other socially constructed/relevant variables 
(for example, race or ethnicity should not be used as a proxy for socioeconomic status). 

Provide clear definitions of the relevant terms used, how they were provided (by the participants/respondents, the 
researchers, or third parties), and the method(s) used to classify people into the different categories (e.g. self-report, census or 
administrative data, social media data, etc.)

Please provide details about how you controlled for confounding variables in your analyses.

Four hundred eighteen cognitive normal participants from the Harvard Aging Brain Study with available smell identification
measures were used to model aging effects in olfaction. Eighty-nine of these participants also had longitudinal tau PET
imaging. 50 participants (56.18%) were females. At baseline, the mean age of the participants was 73.82 ± 8.44 (SD) and the
mean education level was 15.96 ± 2.83 (SD) years. No participants had history of medical or psychiatric disorders and were
cognitively unimpaired at baseline: Mini-Mental State Examination (MMSE) > 25 and Clinical Dementia Rating (CDR) = 0. This
information is also stated in supplementary tables

Participants were recruited from a longitudinal cohort followed at the Alzheimer Disease Research Center (ADRC) at

Massachusetts General Hospital (MGH). In addition, participants were recruited through advertisements in local newspapers,

internet sites and community-based outreach events. The Harvard Aging Brain Study has recruited more white and highly

educated individuals than expected based on the New England population, therefore results may be less generalizable to

other communities.

The study complied with all ethical regulations and was approved by the MGB/Partners Human Research Committee at

Massachusetts General Hospital. All participants provided written informed consent following the MGB/Partners Human

Research Committee regulations, and received monetary compensation after each visit.

There is no justification of sample size. This is a longitudinal cohort (panel) study, and this could not be predicted beforehand. All the available
participants with longitudinal tau and olfactory measures were used (N=89). However, taking into account previous work in the literature, we
were convinced that our sample size would be adequate to achieve the aims of our study. Additionally, using a power analysis the minimun
required sample size computed for a 6 parameter multiple regression models with 80% power, 0.05 significance, and Cohen’s effect size
f2=0.2 is N=67

No data were excluded. All participants with olfactory measures and longitudinal tau PET were included.
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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

n/a Involved in the study

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

Novel plant genotypes

Seed stocks

Authentication

Plants

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

Acquisition
Imaging type(s)

Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI Used Not used

No formal replication was done, due to the lack of databases with both longitudinal tau pet and olfactory data. A literature search was
performed to check if the obtained results resemble the ones obtained by other groups.

There is only one experimental group including all the available participants with the required data.

All data was acquired as part of the Harvard Aging Brain Study (HABS). The HABS protocol involves blinded subject identifiers for study
participants during data sharing and analysis. As our study is based on cognitively normal elderly individuals without any group allocation/
segregation, we believe this point does not apply in our case

Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches, 
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the 
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe 
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor 
was applied.

Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If 
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Describe any authentication procedures for each seed stock used or novel genotype generated. Describe any experiments used to 
assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism, 
off-target gene editing) were examined.

Voxel based morphometry and diffusion tensor imaging

N/A we do not use fmri task data

N/A we do not use fmri task data

structural and diffusion

3T

The protocol included a T1-weighted magnetization prepared rapid gradient-echo (MPRAGE) scan with the following
parameters: repetition time (TR) = 6,400 ms, echo time (TE) = 2.8 ms, flip angle =8°, inversion time (TI) = 900 ms and a
voxel size of 1.0 × 1.0 × 1.2 mm. Additionally, a single-shot spin echoplanar sequence was used to acquire diffusion-
weighted images with the following parameters: repetition time (TR) = 8,040 ms, echo time (TE) = 84 ms, flip angle =
90°, 2 mm isotropic voxel size, 30 isotropically distributed gradients with a b-value of 700 s/mm2 and 5 non-diffusion
weighted images (b = 0 s/mm2)).

Whole brain




