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cross-resistance and collateral sensitivity between clinical 
antibiotics and natural antimicrobials:

the case of Cornish seaweeds





Seaweeds to antimicrobial extracts

48 seaweed spp.

28 S. aureus isolates



but seaweed extract resistance correlates with clinical resistance 

seaweeds are a promising source of antimicrobials

27/48 (56%) extracts showed 
anti-S. aureus activity



Patterns of cross-resistance and collateral sensitivity



Discovery strategies

• Do invasive species have more killing activity? No (χ2= 0.14, p=0.70)

Cystoseira tamariscifolia Cystoseira baccata Cystoseira nodicaulis

• Do related species have related killing spectra? No:



Conclusions Drug Discovery 

• confirmation that antimicrobials are prevalent in nature

• even closely related species produce different compounds

• general cross-resistance antibiotics – natural antimicrobials

• BUT this is not always the case: collateral sensitivity

• evolutionary ecology-informed natural product discovery?

• can seaweeds select for antimicrobial resistance? (‘biotic selection’)



Bottlenecks 

• Metabolomics…

• Industry contacts?

• Genomics (GWAS)….

• Lab experiments…

fractionation: degradation:

HPLC-QTOF-MS

Ruth Airs

Ruth Airs



“Thus, it may be compared to some 
Christians, who are dull and profitless in 
prosperity, but whose graces shine out 
gloriously when they are plunged into the 
deep floods of affliction.”

Philip Henry Gosse, 1854
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