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1. Primary Investigator and Study Team: Provide the full legal name, institution, email address, and mailing address of the primary
investigator. Then provide the full legal names, institution, email address, and mailing address of each additional internal collaborator as well
as trainees and staff directly supervised by the PI. External collaborators need to apply separately for data access.
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2. Only one person can be authorized to access the data. This will typically be the PI, but could
be a designated member of the Study Team. Regardless of who is designated, they must be
equivalent to a tenure-track professor, or senior scientist/researcher with responsibilities that
likely include laboratory administration and oversight. Who should be authorized to access the
data?

@ Pl (Go to Section 3) O Designated Team Member

2a. ldentify the designated team member and describe their role in your project.

N/A

3. Please describe your research background and project rationale, including the MIDUS
sample(s) you intend to work with. Inclusion of PubMed links to publications, in lieu of a citation list,
is encouraged. This information will be kept confidential.

The aim of the project is to determine whether the previously observed relationship between eudaimonic well-being and
CTRA gene expression can 1) offset the effects of socioeconomic or social relational risk factors (i.e., providing an
independent support in the context of risk), and 2) buffer the effects of socioeconomic or social relational risk factors
(i.e., moderating the relation between risk factors and CTRA gene expression).

Research has shown that purpose in life and other aspects of eudaimonic well-being are associated with a number of
health advantages including reduced disease incidence and progression and reduced risk of death. However, the
biological mechanisms of these relationships are not well understood. Previous studies have linked eudaimonic
well-being to alterations in gene regulation in circulating immune cells, including reduced expression of inflammatory
genes and increased expression of antiviral genes (i.e. reduced expression of the CTRA profile).
https://pubmed.ncbi.nim.nih.gov/23898182/

https://pubmed.ncbi.nlm.nih.gov/25811656/

https://pubmed.ncbi.nlm.nih.gov/26246388/

https://pubmed.ncbi.nlm.nih.gov/30703712/

https://pubmed.ncbi.nlm.nih.gov/31376495/

https://pubmed.ncbi.nlm.nih.gov/31589939/

https://pubmed.ncbi.nim.nih.gov/32622293/

These findings suggest a plausible biological pathway through which eudaimonic well-being might influence health
outcomes (particularly those involving inflammation-related chronic diseases and viral infections).

Previous studies of CTRA relationships with eudaimonic well-being have been conducted in convenience samples of
modest size, and it remains unclear whether similar effects would be found in more representative national samples or
how consistently such effect would be observed across major dimensions of demographic variation such as age, sex,
race/ethnicity, and socioeconomic status. Given the key role of adverse social conditions in generating CTRA biology, it
is particularly important to know whether the favorable molecular correlates of eudaimonia are restricted to
socioeconomically privileged individuals, operate similarly in less privileged contexts, or perhaps might even be most
pronounced among those facing the highest levels of disadvantage (e.g., because there is a greater baseline adversity
to mitigate). The proposed project will address these questions in the MIDUS Refresher CTRA RNA data, which
provides a relatively large, nation-wide sample with notable variation in levels of socioeconomic and social relational
disadvantage.



4. Will you be working with external collaborators? External collaborators need to submit their own
requests for data access if they need direct access to the data.

O Yes @ No

4a. Provide the names and institutions of external collaborators and describe their roles in your project:
N/A

4b. Will the external collaborators need direct access to the data? (If yes, make sure your external
collaborators submit their own requests for data access to be processed with your request.)

O Yes @ No

5. Please provide a descriptive title for your project.

Eudaimonic well-being and CTRA gene expression: The role of social advantage/disadvantage.

6. Please provide a description or abstract of your project. This should be a non-technical summary of the
proposed research. Please specify the MIDUS sample(s) you intend to work with. If the project is approved,
this statement may be included in public documents such as grant progress reports.

This project will use the MIDUS Refresher CTRA RNA data to determine whether the relationship between eudaimonic
well-being (e.g., purpose in life) and favorable molecular profiles in immune cells can 1) offset the adverse molecular
effects of low socioeconomic status and/or low social support (i.e., providing biological support in the context of risky
conditions), and 2) reduce the adverse effects of low socioeconomic status and/or low social support (i.e., moderating the
relation between these risk factors and immune cell molecular profiles).

7. Specific MIDUS data resource requested (select all that apply):

Imputed SNPs
[] mMIDUS 2
[[] MIDUS Refresher
[] MIDJA
[5] MIDUS Refresher RNA Expression Values

8. Study design: This information will remain confidential.
8a. Hypothesis (1-2 sentences):

This observational analysis will test whether expression of CTRA indicator genes varies as a function of eudaimonic
well-being across the MIDUS-R sample as a whole; whether this relationship is reduced by accounting for the effects of
social risk factors (i.e., a proxy for/mediation by socioeconomic and/or social relational disadvantage); and whether this
relationship is moderated by social risk factors (i.e., an interaction, such that effects are larger or smaller for
disadvantaged individuals relative to advantaged individuals).

8b. Outcome(s) (1-2 sentences; may include a specific subset of genes, a composite score, or
genomewide scan):

CTRA gene expression as measured by the 53 CTRA indicator transcripts available from MIDUS-R.



8c. Predictor(s) (In one paragraph please describe specific predictor variable(s), or a set of variables related to
a specific theme, or a combination of variables such as an interaction):

Eudaimonic well-being: Ryff PWB scale scores (contemporaneous, and possibly also cumulative)
Socioeconomic status: Educational attainment, Income, Residential area % poverty
Social-relational status: Social support, Loneliness, Isolation, Social Network Index (if available)

8d. Control variables/covariates (if any; 1 paragraph):

We will control for a standard set of covariates in all analyses:

Age, Sex, Race/ethnicity, BMI, history of smoking, and history of heavy alcohol consumption.

We may also control for additional types of covariates if they turn out to be correlated with either eudaimonic well-being or
CTRA gene expression:

Technical quality measures (assayed RNA mass, integrity, RNA sequencing read numbers, alignment rates, inter-sample
profile correlation); recent illness symptoms prior to blood sampling and other measures of health status; marital status
and other psychosocial, behavioral, or socio-environmental variables that might emerge as plausible confounders.

8e. Statistical analysis model (1 paragraph):

Mixed effect linear model analysis

Outcome: RNA abundance (log2 transformed, continuous, with CTRA inverse components reverse-scored, and values
possibly z-score standardized within gene if necessary; also if necessary to facilitate model estimation, we may exclude
genes with minimal variation in expression = SD < .5 log2 RNA abundance). Secondary analyses will examine separately
the subset of 19 proinflammatory indicator genes and 34 interferon/antibody-related genes.

Predictors: Indicator gene (categorical variable, 53 level repeated measure variable); control variables/covariates (listed
above); measures of eudaimonic wellbeing, socioeconomic status, and social-relational status (listed above); interactions
between eudiamonic well-being and socioeconomic status and/or social-relational status.

8f. Please describe your approach to multiple testing of gene-level data (e.g., single integrated test statistic;
single composite score; multiple parallel tests with control of false discovery rate or family-wide error rate; etc.):

The mixed effect linear model analysis outlined above is specified to generate a single integrated test statistic for each
substantive hypothesis tested (i.e., a single test statistic/p-value assessing the association between average expression of
the CTRA indicator genes [with inverse components reverse scored] and a fixed effect substantive predictor of interest
such as eudaimonic well-being, disadvantage measures, or their interaction). As such there will be no multiple testing at
the level of individual genes (i.e., we will not compute 53 individual test statistics for each of the CTRA indicator genes; we
will compute a single integrated test statistic relating average expression of those genes to a predictor variable). In the
event that reviewers or other scientific considerations subsequently indicate multiple parallel tests at the level of individual
genes, we will apply standard "dependent False Discovery Rate" correction for multiple testing.

9. Cloud Use Statement. Investigators who wish to use cloud computing for storage and analysis of
MIDUS Genomic data must request permission to do so. Would you like to request the use of cloud
computing for storage and analysis of MIDUS Genomic data?

O Yes @ No

9a. ldentify the cloud service provider or providers that will be employed:
N/A



9b. Please describe how the cloud computing service will be used to carry out the proposed research:
N/A

10. Data Sharing Agreement. Approved applicants will be asked to sign a Data Sharing Agreement (DSA)
and will then be given a link and instructions for accessing the requested data. The DSA will ask the applicant
to agree to several conditions of use some of which are described in general below. Please review and then
check the box for each item below to acknowledge your awareness of these requirements.

N Permission to use the genomic data is granted to me at my current institution. Only | and members of
my study team (staff, trainees) staff will have access to any MIDUS genomic data.

[ If I leave my current institution, | understand that | must reapply for permission for continued access to
these data, and that this is also true for graduate students and other staff members who change their
institutional affiliation.

1| No attempt will be made by me or my staff to identify individual respondents for any purpose. |
understand that any such attempt may void permission to use the data.

B I and my study team will store the genomic data, and use it (and any data sets derived from it) in a
secure computing environment. The data files with this information will be maintained in a secure
manner, with access restricted to authorized persons according to NIH guidelines
(https://osp.od.nih.gov/wp-content/uploads/NIH Best Practices for Controlled-

Access Data Subject to the NIH GDS Policy.pdf).

]| Approval for use of these restricted data is restricted to the specific use described above. Other uses
(e.g., analyses addressing other hypotheses/objectives) are not permitted until a Request for Access
is approved for those other specific uses.
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