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Multi-omics SIG 
Started in Sept 2025

• Chaired by Lindsay Reynolds and Heather Ochs-Balcom
• Examples of recent and upcoming presentations

• Proteomic signatures of menopause timing
• Kaitlin Casaletto (UCSF) and Madeline Wood (Toronto)

• Predicting the First Cardiovascular Event Using 
Traditional Risk Factors and Metabolomics: A Multi-
State Modeling Approach

• Ming Ding (UNC)
• August 6th: Adverse pregnancy outcomes and multi-

omics
• Mark A Hlatky (Stanford)

IGNITE session: Dennis Khodasevich and Cynthia 
Kusters

To join our listserv:



WHI 
Query 

Builder

• GWAS and –omics data, updates 
are underway 

• additional QC
• WGS results
• DNA methylation, timepoints
• RNA seq
• Targeted metabolomics



Our speakers

• Proteomics and epigenetic scores for 
cardiovascular outcomes in WHI-LLS 
women

Nora 
Franceschini, 

UNC

• Epigenetic and proteomic biomarkers of 
MCI/dementia and cognitively healthy 
longevity in WHIMS

Aladdin Shadyab, 
UCSD

• Integrative analysis of cancer epigenomic 
data

Charles Breeze, 
NCI



Proteomics organ aging scores for 
cardiovascular and kidney outcomes in 

WHI-LLS women

Nora Franceschini, MD MPH FAHA

2026 WHI Investigator Meeting



Omics aging clocks related to biological aging

• Epigenetic biological aging clocks
• PhenoAge and GrimAge3

• Protein aging scores
• Proteomics aging clock 
• Organ-specific protein profiles based on organ-enriched genes
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Organ-specific aging scores 
• Protein-encoding genes expressed >4-fold 

in an organ versus other organs in GTEx 
tissue. 

• Genes mapped to Olink proteins in the UK 
Biobank.

• 19% plasma proteins are organ-enriched.
• Use LASSO regression models to build 

chronological age predictors (aging models) 
to estimate biological age and age gaps.

710.1038/s41591-025-03798-1

Genotype-Tissue Expression



Do protein organ aging scores 
predict clinical outcomes and 

mortality in aging women from the 
WHI Long Life Study?
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Characteristics of WHI-LLS participants
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Olink panels

• Plasma proteins (n=552 OlinkIDs) 
• Measured in EDTA plasma samples
• High throughput multiplex platform for 6 panels:

• Inflammation, Cardiovascular2, Cardiovascular3, Neurology, Oncology, 
Cardiometabolic

• Quality control, normalization and imputation of missing values
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Tested organs

Heart Lung Muscle Pancreas Artery Liver

Adipose Immune Intestine Brain Kidney Organismal
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Age gap interpretation

Normalized
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Associations with biomarkers and clinical measures
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Glucose among non-diabetic individuals
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Associations with biomarkers and clinical measures
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Glucose among non-diabetic individuals
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Associations with clinical outcomes and mortality

15Prevalent CKD and diabetes, incident MI, CHD and total stroke
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Extreme organ agers
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Extremely 
Young

Extremely OldNormal

organ gap above or below 1.5 SDs
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Conclusions
• Proteomic organ aging scores associate with organ diseases in 

WHI LLS women and could be used to monitor organ health.  
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Proteins available by weight



Epigenetic and proteomic 
biomarkers of MCI/dementia and 
healthy longevity in WHIMS
Aladdin H. Shadyab, PhD
Associate Professor of Public Health and Medicine
University of California San Diego
May 8, 2026



Chronological vs. Biological Age: What’s the Difference?



Biologically older

Biologically younger

Epigenetic clocks analyze 
chemical changes in DNA to 

estimate your biological 
age

Horvath et al. Nat Rev Genet 2018.

An epigenetic clock is a blood biomarker that measures your biological age from your DNA

Epigenetic Clocks



Epigenetic Data in WHIMS
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• Epigenetic profiling (>900K CpGs) among 6,400 WHIMS 
women (2,000 longitudinal measures)

• Among the largest cohorts with epigenomic data (EPIC v2)

• Data resource to study epigenetics of diverse phenotypes 
(CVD, cancer, longevity, behavioral data, etc.)
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Steve Nguyen, PhD
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N=6,069 No. (%) or Mean (SD)
Age 70.0 (3.8)
College graduate 31.8%
White 89%
Current smoker 6.9%
BMI, kg/m2 28.6 (5.7)
Physical activity, MET-h/wk 11.4 (13.2)
APOE e4 carrier 25.3%

Baseline Characteristics



AgeAccelGrim2 and 
DunedinPACE associated 
with MCI/dementia

AgeAccelGrim2 survived 
adjustment for multiple 
comparisons
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Bowei Zhang, MS



Levels of plasma ADRD 
biomarkers including p-
tau181, ptau217, NfL, and 
GFAP increased over time

Aβ42:Aβ40 remained the 
same
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1-SD higher DunedinPACE 
corresponded to the equivalent 
of 1.23 years of increase for p-
tau181, 1.01 years for p-
tau217, 1.07 years for NfL, and 
1.41 years for GFAP over the 
15-year follow-up.
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Linda McEvoy, PhD



Epigenetic clocks not associated 
with accelerated brain aging

AgeAccelGrim2 associated with 
higher AD-PS score, a structural 
MRI index predictive of dementia, 
measured 8 years later
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Associations of EAA with SPARE-BA

Associations of EAA with AD-PS



AgeAccelGrim2 and DNAm 
SmokingPackYears associated with 
total brain, frontal, and temporal lobe 
volumes

Together with prior findings, this 
underscores robustness of 
AgeAccelGrim2 as a predictor of 
cognitive impairment and 
neurodegeneration

34

Associations of EAA with Brain Regions

Associations of DNAm SmokingPackYears 
with Brain Regions
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Andrea LaCroix, PhD
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Epigenetic Clocks Associated with 
Exceptional Longevity
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Epigenetic Clocks Do Not Distinguish 
Cognitively Healthy Longevity
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Adam Maihofer, PhD

Blood DNA Methylation 
Predicts Long-Term Risk of 

Dementia in Prospective 
Cohorts



cg05917797

cg26700830

cg26479022

cg23728614cg10151219

cg06450181
cg08855319

Epigenome-Wide Association Study 
of Dementia in WHIMS



Meta-Analysis of EWAS of Dementia 
in Five Cohorts



Replication of cg05917797 in External Brain Tissues
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SomaScan®: Biomarker Discovery

• Measures >11,000 proteins

• Discovery of proteins for 
chronic diseases

• Identify novel pathways of 
disease and disability

• Measured in 2,836 WHIMS 
women (including 1,000 at 2 
time points 15 years apart)



Oh et al. Nature 2023

HEART

LIVER

MUSCLE

KIDNEY

ARTERY

ADIPOSE 
TISSUE

IMMUNE 
SYSTEM

BLOOD 
PLASMA

AI Models
Analyze 

protein signals

Protein Organ Clocks of Aging



Artery

Slower Biological Aging Increases Healthy Longevity

Brain Heart Immune System

Slower aging of artery, brain, heart, and immune system 
increases survival to age 90 without dementia in WHIMS



Slower Biological Aging Increases Healthy Longevity

Kidney Liver Muscle

Slower aging of the kidney, liver, and muscle increases 
survival to age 90 without dementia in WHIMS 
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Aladdin H. Shadyab, PhD
aladdinshadyab@health.ucsd.edu

Cell: (858) 245-1485

Instagram: @doctoraladdin
TikTok: @doctor.aladdin
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