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Can we reconstruct full facial
microbiome distributions from a
minimal number of sampling sites?

Fewer sites = less sampling and overall lower costs




Facial Maps — High resolution 3D models

Existing applications:

e Skin surface pH

* TransEpidermal Water Loss (TEWL)
e Skin hydration

Showcased at tradeshows and
conferences.

Interpolation with thin-plate splines.

4of12 Voegeli, R., et. al . “Facial Skin Mapping: From Single Point Bio-Instrumental Evaluation to Continuous Visualization of Skin Hydration, Barrier
Function, Skin Surface pH, and Sebum in Different Ethnic Skin Types.” International Journal of Cosmetic Science 41, no. 5 (2019): 411-24.




Study design
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Details:

* 5 Healthy participants
e 21 Facial sites

e 55 Species and genera




Machine Learning approaches

Anchor points in 3D space

mmms)  Select minimum number of sites to generate facial map




Most “representative” site
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* Forehead, but others found cheek.

* Most works, this one included, are small in cohort and sample size.

Lee, Haeun, et al. “Comparative Analysis of Human Facial Skin Microbiome between Topical Sites Compared to
Entire Face.” Genes & Genomics 43, no. 12 (2021): 1483-95.



Evaluating millions of possible solutions

02 1-SE picks (sites):
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How “good” is the model?

Fit and Data inspection

Predicted vs Actual
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Evaluation
Cross-Validation for Cutibacterium acnes
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Good fit, but still strong subject bias as shown
in the individual bacterium example




s it useful?
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Conclusions

Machine learning allows reconstruction of spatial distributions
of microbes with ca. 60 % less sampling (9 sites model)

Future potential applications:

* Detecting and mapping facial skin dysbiosis in a cost-efficient way.
 Microbiome — based facial skin age clock

* Solutions to support a healthy skin microbiome

Chen, Yang, Britta De Pessemier, Tyler Myers, et al. “Multi-Omics Analyses of Facial Skin in Acne Identify Distinct Microbial and Metabolic Features
at Lesional and Non-Lesional Sites.” Preprint, bioRxiv, February 10, 2026.
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