Supplemental Table 1

Microbial diversity of lesional skin in AD patients (n=12) and normal skin from healthy controls (HC) (n=11). Analysed skin sites were the antecubital (Ac) and popliteal (Pc) creases. The average percentage of both sites together is given in the table. Sequences were classified in phyla, class and family. Data were extracted from Kong et al. 2012 (Reference 35).

	Phylum
	Class
	Family
	% in AD
	% in HC

	Firmicutes
	
	
	2.25
	4.59

	Firmicutes
	Bacilli
	Staphylococcaceae
	65.27
	16.81

	Firmicutes
	Bacilli
	Streptococcaceae
	5.93
	14.50

	Firmicutes
	Clostridia
	
	2.35
	6.63

	Actinobacteria
	
	
	5.99
	9.08

	Actinobacteria
	Actinobacteria
	Corynebacteriaceae
	6.62
	6.98

	Actinobacteria
	Actinobacteria
	Propionibacteriaceae
	2.85
	7.43

	Proteobacteria
	
	
	0.05
	0.30

	Proteobacteria
	Alphaproteobacteria
	
	1.11
	3.49

	Proteobacteria
	Betaproteobacteria
	
	0.93
	6.40

	Proteobacteria
	Betaproteobacteria
	Comamonadaceae
	0.05
	3.41

	Proteobacteria
	Gammaproteobacteria
	
	3.30
	8.68

	Bacteroidetes
	
	
	1.17
	9.11

	Other
	
	
	0.42
	2.58


Supplemental Table 2

	Overview literature examples of microbe-microbe or host-microbe interactions

	Immune function:

· Upregulation of human beta-defensin 2 via activation of TLR-2 by Staphylococcus epidermidis 1


[ ADDIN EN.CITE ]
.

· Amplification of the keratinocyte immune response to pathogenic bacteria 2


[ ADDIN EN.CITE ]
.

· ‘Rescue’ of the immune response to Leishmania major after inoculation of Staphylococcus epidermidis in germ-free mice 3


[ ADDIN EN.CITE ]
.

· Commensal bacteria lipoteichoic acid increases skin mast cell antimicrobial activity against vaccinia viruses 4


[ ADDIN EN.CITE ]
.

· Commensal bacteria regulate TLR3-dependent inflammation following skin injury 5[]
.

· A novel lipopeptide from skin commensal activates TLR2/CD36-p38 MAPK signaling to increase antibacterial defense against bacterial infection 6[]
.


	Barrier function:

· Plantaracin (AMP derived from Lactobacillus plantarum) accelerates in vitro proliferation of keratinocytes 7


[ ADDIN EN.CITE ]
 and modulates antioxidant defences and filaggrin, involucrin, human beta-defensin 2 and TNF( expression levels 8


[ ADDIN EN.CITE ]
. 


	Bacterial interference therapy:

· Propionibacterium acnes against MRSA 9[]
.

· Disruption Staphylococcus aureus biofilm by the esp protease of Staphylococcus epidermidis 10


[ ADDIN EN.CITE ]
.

· Production of AMPs and phenol soluble modulin classes by staphylococci. Majorly attributable to Staphylococcus epidermidis as Staphylococcus aureus produced phenol soluble modulins do not have expected antimicrobial activity but instead induce lysis of neutrophils 11-13


[ ADDIN EN.CITE ]
. Overall these bacterial produced AMPs are abundantly produced on the skin and can decrease survival of pathogens on the human skin by 2 to 3 log fold 14[]
.

· Anti-correlation between Corynebacterium spp. and Staphylococcus aureus. Much more anti- co-occurrences (mutualism) to be revealed by 16s and metagenomic studies ( addition of live commensals (e.g. Staphylococcus epidermidis, with and without selective sugars or lipids (Corynebacterium spp.) to topical creams to restore natural commensal communities and assess the effects on skin health? Interesting to mention that Propionibacterium acnes might have undergone selective-driven gene loss during their evolution into a ‘pathogenic’ phylotype associated with acne, having caused the loss of genes encoding metabolic functions still present in the commensalistic related phylotypes 15


[ ADDIN EN.CITE ]
 ( potential targets for topical application of selective sugars/prebiotics in topical creams to stimulate the commensalistic phylotype? 



	Bacterial derived antimicrobials with topical treatment potential:

· Application of bacteriocins like nisin against Staphylococcus aureus 16


[ ADDIN EN.CITE ]
.

· Application of bacteriophages to eradicate (specific phylotypes of) a skin bacterium 17


[ ADDIN EN.CITE , 18]
.

· Anti-staphylococcal activities of lysostaphin and LytM catalytic domain 19[]
.

· Lactobacillus reuteri protects epidermal keratinocytes from Staphylococcus aureus-induced cell death by competitive exclusion 20


[ ADDIN EN.CITE ]
.

· Lactobacillus reuteri-produced cyclic dipeptides quench agr-mediated expression of toxic shock syndrome toxin-1 in staphylococci 21


[ ADDIN EN.CITE ]
.

· Inhibition of expression of a Staphylococcal superantigen-like protein by a soluble factor from Lactobacillus reuteri 22


[ ADDIN EN.CITE ]
.

· S. aureus virulence expression is impaired by Lactococcus lactis in mixed cultures 23


[ ADDIN EN.CITE ]
.



	In vivo evidence:

· topical application of Lactobacillus plantarum reduced skin erythema, repaired skin barrier, and reduced skin microflora, thereby exhibiting an effective reduction in acne lesion size and erythema 24


[ ADDIN EN.CITE ]
.
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