ECM Aging Atlas:
a database of time-resolved proteomic signatures
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Problem and solution

Problem: proteomics data are non-uniform!
- different sample preparalion workflows
- different quantification methodologies (label-free vs. labeled)
- different instruments (Orbitrap, time-of-flight, eic.)
- different data analyais pipelines and oulpul dalasel formals

Hard to compare studies directly.
Solution:

- dala ingestion ageni (data wrangling, normalization, balch correction)
- a dalabase for unbiased comparison belween sludies and compartmenis



"

.l Individual Dataset Analysis 4+ Compare Datasets

live dashboard: hitps:|Jecm-atlas fly.dev/dashboard.himl



https://ecm-atlas.fly.dev/dashboard.html

Hypothesis generalion
|

10 Parallel Agent Pairs

20 agents total

Hypothesis 01: Hypothesis 02:
Binary Universality Causal Giants

Hypothesis 03:

frverse Paradox ... Hypotheses 04-10

Discovery #1: Discovery #2:
Aging threshold 0.72 4 Driver proteins
p=0.003 4.1x effect size

Discovery #3:
Quality loss paradox
Az=-1.23

Nobel-Worthy Insights
Paradigm shifts



Hypothesis validation

Hypothesis Registry
Tracks all 15 hypotheses

Current Iteration
3 hypotheses tested

Hypothesis A Hypothesis B Hypothesis C
2 agents 2 agents 2 agents

Claude Code Codex Claude Code Codex Claude Code Codex

Synthesis Agent
Aggregates all 6 results

Generate Next 3 Hypotheses
Based on emergent patterns
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“Truly, what is stiff and hard is a companion of death;
what is soft and weak is a companion of life.”

-- Tao Teh Ching, (6.



