


INVOLUTION OF THE THYMUS WITH AGE

CHILDHOOD THYMUS:
The Atrophy Process & DIVERSE REPERTOIRE
Aging results in a progressive transition where the active
lymphoid tissue is replaced by yellow adipose (fat) tissue.

ELDERLY THYMUS:

FATTY REPLAEMENT,

# Young (Childhood): Large, dense organ with high T-cell ) SIGNIFICANT SHRINKAGE &
(A )4 1-5% OUTPUT

output and diverse repertoire.

Old (Elderly): Significant shrinkage and fatty — : a

replacement; output drops to ~1-5% of childhood levels.

“0) Impact: Loss of naive T-cells leads to immunosenescence

and "inflammaging."




THE BIOLOGICAL ACADEMY: T-CELL EDUCATION

Selection & Deployment
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The thymus "educates” cells through a rigorous two-step

CORYMUS

selection process before releasing them into systemic TIRSSAE

circulation.
12 Positive Selection: Ensuring T-cells can effectively interact

with the body's own MHC molecules.

© Negative Selection: Eliminating self-reactive cells to

prevent deadly autoimmune responses.

#a Anti-Inflammatory Role: Released T-cells perform

surveillance and suppress chronic, sterile inflammation.



QUANTIFYING HEALTH (NATURE 2026)

Al IMAGING SYSTEM @ Al IMAGING SYSTEM

Groundbreaking research mapping the functional thymus using

Al analysis of 27,000+ CT scans.

8y Allmaging: Accurately quantifies density vs. fafty

infiltration.

¥ Biological Age: Thymic scores are superior predictors of

mortality than age or smoking.

YOUTHFUL THYMUS AGED THYMUS (FATTY INFTRATION)
(HIGH DENSITY)



LIFESPAN & DISEASE RISK REDUCTION

All-Cause Mortality Reduction

Cardiovascular Death Reduction

Lung Cancer Incidence Advantage 36%

Immunotherapy Response Advantage 44%

*Prospective hazard ratios based on functional thymic density scores (Aerts et al, 2026).



PROTEOMIC MARKERS OF DECAY

o) He @

Decaying thymic health triggers Linked to high pro-inflammatory Functional tissue correlates with

high levels of IL-6 and persistent VEGFA and OSM—drivers of high HDL; fatty decay is
CRP (= 3 mg/L). atherosclerosis. accelerated by high triglycerides.




DISCUSSION & CLINICAL IMPLICATIONS

¥ Central Regulator: The thymus is re-established as the "vanguard" against immune-mediated aging.
¥ Individual Variance: Biological thymic age varies widely; it's a modifiable risk factor for late-life disability.
¥ Cancer Agnostic: High scores predict immunotherapy success across lung, renal, and breast cancers.

Frailty Shield: Maintaining T-cell diversity protects against Fried frailty phenotype and cognitive decline.
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