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<> The brain is an endocrine organ

* Hormonal effects on the central nervous system can be measured across
spatial and temporal scales, influencing brain structure and function’.

* Across a typical menstrual cycle (~28 days), the average female will
experience a 12-fold increase in estrogen and an 800-fold increase in
progesteroneZ.

Standardized regression between coherence and sex hormones at each edge.

'"Hotter’ colors indicate stronger coherence with increasing sex hormone concentrations; cool colors indicate the reverse.
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¢ Sex hormones are a potential source of intra-subject variability in fMRI assessments

* Recent approaches in neuroscience have moved towards densely sampling individuals to understand
sources of intra-subject variability in the stability of functional brain networks over time3-.

* These studies have largely overlooked the effects of sex steroid hormones, which fluctuate within and
between individuals®.

<> Current study: How do sex steroid hormones impact resting-state functional connectivity?

*In this dense-sampling, deep phenotyping study, we examined the extent to which endogenous
fluctuations in sex steroid hormones across a complete reproductive cycle alter functional
connectivity of brain networks at rest.

METHODS

PARTICIPANT: The participant (author LP) is a right-handed Caucasian female, aged 23 years old at the onset of the study.
She is a healthy, regularly and naturally cycling woman, with no history of neuropsychiatric or endocrine disorders.

DATA COLLECTION: The participant underwent time-locked (+30 min) blood draws and MRI scans for 30 consecutive days
(see daily experimental protocol below). Venous blood sampling took place each morning to evaluate serum concentrations
of luteinizing hormone (LH), follicle stimulating hormone (FSH), 17(-estradiol (E), and progesterone (P) via liquid
chromatography-mass spectrometry, conducted at the Brigham and Women’s Research Assay Core.

5.84 NN -/+3.19 I 6.40

Behavior Survey Virtual Navigation Task Serum Sample s/tMRI Increases in estradiol over a menstrual cycle are associated with
9-00am 9-30am 10-00am 11-00am greater functional connectivity across th.e whole bralp, while rises in progesterone are
largely associated with decreases in whole-brain functional connectivity.
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MRI PROCESSING: We acquired daily 10 min. resting-state scans on a 3T Siemens Prisma at the UCSB Brain Imaging
Center (T2* multi-band EPI; 72 oblique slices; TR = 720 ms; voxel size = 2mm?3). Data were realigned/unwarped, registered
to a subject-specific anatomical template (created with ANTs), and smoothed (4mm FWHM) in SPM12; in-house Matlab
scripts were used for additional preprocessing, including global scaling, detrending, nuisance regression, and temporal
filtering using a maximal overlap discrete wavelet transform.
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T1 MPRAGE structural scans
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FUNCTIONAL CONNECTIVITY ESTIMATION: For each day, we
extracted eigen-timeseries from 415 network nodes defined by
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