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Ecological evolutionary trade-off
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Conclusion, Acknowledgements

Key Innovations

* A deep learning framework decouples adaptive signatures from clonal phylogenetic noise
* Revealed a strict evolutionary trade-off: metabolic autonomy vs host exploitation
 |dentified iron acquisition as the non-negotiable prerequisite for clinical colonization
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Conclusions

» Clinical adaptation is coordinated genomic reprogramming, not random gene gain.
» Clinical isolates rewire genome for iron scavenging, drug resistance and virulence.
» fecl, pigA, btuB serve as novel biomarkers and anti-virulence therapeutic targets.
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Limitations & Future Work
« Sample imbalance; further in vivo infection and gene knockout validation are needed.
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