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AMPs are key to skin innate immunity
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A problem for skin immunity

Some Microbes multiply quickly 62.914.560

Streptococcus pneumonia

15

Streptococcus pyogenes

Cathelicidin knock-outs are more susceptible to
Invasive Group A Streptococcus

Mice with cathelicidin

Lesion culture at 7 day

The Physical structure, AMPs and
Cellular Response form the barrier

Barriers to Bugs

Chemical

Physical
Detection system

Resident cells

Recruited cells

Gallo PNAS 1994
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Atopic Dermatitis with history of eczema
herpeticum are most suppressed

p=0.001

Despite innate immunity, our skin has many microbes

Staphylococcus aureus in atopic dermatitis
|

p=0.031
—

S. aureus 2-3 logs higher
in Atopic Dermatitis,
but still
5000/cm?
in normal controls!

Lesional skin measurements

psoriasis

etal. Bitish J Derm. (1974)

T. Hata et al. Br J Dermatol. 2010 Jun 9

Today we are rediscovering the surface microbes and
describing great diversity in detectable species.

How do we reconcile tolerance for abundant and
diverse microbes with a potent skin
antimicrobial system?

Gao et al. 2007 PNAS 104:2927

Grice et al., 2009, Science 324, 1190
Grice and éegre. 2011 Nat Rev Microbiol 9:244
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Overview of data to be presented S. epidermidis inhibits Strep. pyogenes

Group A Streptococcus

. S. epidermidis, a common skin microbe, protects
against pathogens

. S. epidermidis helps dampen excessive
inflammation

GAS is

hemolytic
(clear zones)

S. pyogenes PSM peptide is AMP PSM peptides are present on the skin and are
colocalized in NETS

anti PSM Merge

low

HPLC purification magnification
of whole skin
l anti PSM anti LL-37 Merge

Determine fractions
with antimicrobial
activity

MS TOF-TOF sequence
result from fraction 37

Cogen AL. (2009) J. Invest Derm

high
magnification
of neutrophil

Cogen et al. PLOS One 2010 5(1) 8557

PSM selectively controls the
skin microbiome

Conclusion:

1. S. epidermidis helps us protect against pathogens

. epidermidis CFUIml

Next:

Vehicle  0.16nmol PSMy 0.32nmol PSMy 0.16nmol PSMg 0.320mol PSMa.

2. S. epidermidis helps dampen excessive skin inflammation

GAS CFU/ml

p<0.01 p<0.001 p<0.001 p<0.001

i . .
. vl S —
Vehicle  0.16nmol PSMy 0.320mol PSMy 0.16nmol PSWa. 0.32nmol PSMa

Cogen AL. (2009) J. Invest Derm. (2010) PLOS one
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: : Keratinocytes produce TNFa in response to Poly(l:C)
Start Wlth a Slmple aSSGy this is blocked in presence of S epidermidis
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+ Poly(I:C) (a stimulus of TLR3)
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Pro-inflammatory
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TNFa (pg/mL)

+ S. epidermidis

+ vehicle alone

Add products of S. epidermidis
Time (h)

Inhibition of TNFa in response to Poly(l:C) (TLR3)
by § epidermidis Expand to animal model assays
stimulus and cell type

Keratinocytes

Add pro-inflammatory

SE block PMA stimuli to skin \
induced TNF o

Measure
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— >
Inflammation
cells

Add products of S. epidermidis

SE block Poly(l:C)
induced TNF in macs and DC

(Fold change)

TNFo. mRNA expression

100
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se - -

SE blocks poly (I:C) inflammation in vivo.

What is role of TLR-3-mediated detection in skin?

poly(I:CH+SE

TLR3 is an endogenous sensor of tissue

necrosis during acute inflammatory events
Karen A. Cavassani , Makoto Ishii , H: Wen , Matthew A. Schaller
Pamela M. las W. Luka Hogaboam ,

and Steven L. Kunkel
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TLR3 required for inflammation after injury
and
SE suppresses inflammation after injury.
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How does SE suppress TLR-3 induced
inflammation in the skin?

TNF (pgipg skin)

Necrotic cell RNA
o Test the model: As predicted, LTA only blocks cytokines

plasma membrane

S. epi.
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Type 1 interferon
intact IL-8 blocked

What happens if a mouse is too clean? Agem-freeimouse|hasilow TRAE-

Skin only Tissue comparison

%TRAF1 (GF/CV)

(Fold change)

TRAF1 mRNA expression

Lai et al. Nature Medicine (2009) 15(12) 1377-82




ake Home messages

Innate Immunity is essential for defense

Atopic Dermatitis is a defect in innate immunity

Normal resident microbes are part of skin immune defense
< they produce antimicrobials
< they can regulate inflammation

Does the microbiome influence disease in Atopics???
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Dirt 'can be good for children’

Children should be allowed to get dirty, according to scientists who have found being
t00 clean can impair the skin's ability to heal.

Normal bacteria living on the skin trigger a pathway that helps prevent inflammation when we
get hurt, the US team discovered.

The bugs dampen down overactive immune responses that can cause cuts and grazes to swell,
they say.

Their work is published in the online edition of Nature Medicine.

Experts said the findings provided an explanation for the *hygiene hypothesis”, which holds that
exposure to germs during early childhood primes the body against allergies.

Many belleve our obsession with cleanliness is to blame for the recent boom in allergies in
developed countries.

‘Good" bacteria

Researchers from the School of Medicine at University of California, San Diego, found a common

bacterial species, known as Stapnyiococei ed a vitai step scace of events that led to
inflammation.
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