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Abstract ASN-2 dominates during PMN ex vivo infection

Conclusion and Outlook

Background: Staphylococcusaureus pathogenesisinvolves pore-forming cytotoxins capableof
lysinga broad range of human cells. Alpha-hemolysin(Hla) is a key toxin responsiblefor lung
epithelial cell lysis, facilitating pneumonia and systemic invasion. In addition up to five bi-
componentleukocidinsare producedby S. aureusthat target immunecells,primarily neutrophils
that areessentialfor bacterialclearance.

Two humanmonoclonalantibodies(mAbs)havebeendeveloped: ASN-1, which is cross-reactive
to Hla and four leukocidins(LukSF[PVL],LukED,HlgAB,and HlgCB), and ASN-2, targeting the
fifth leukocidin LukGH(LukAB). In this study, we tested the synergisticeffect of the mAb
combination(ASN100) in inhibiting the activityof S. aureuscytotoxinsin vitro.

Methods: The two mAbs were tested alone or in combination in several in vitro toxin
neutralization assayswith recombinant toxins produced in E. coli or with native toxins either
secretedinto the culture supernatantsby clinical S. aureus isolatesor produced in situ during
infection. The Hla-neutralizingeffect was demonstrated in a human 3D lung epithelial tissue
model. The protective effect towards human neutrophils was evaluated in luminescent cell
viabilityassays,by microscopyandin exvivo infectionassayswith livebacteria.

Results: ASN100 washighlypotent in neutralizingthe tissuedestructiveeffect of Hla in a human
3D lung tissuemodel upon infection with S. aureus. While ASN-1 alone was able maintain the
integrity andbarrier function of the epithelialcell layer,a combinationof both mAbswasrequired
to neutralize leukocyte toxicity in diverse in vitro models with human leukocytesand a broad
panelof clinicallyrelevantS. aureusisolates.

Conclusions: ASN-1 and ASN-2 act synergisticallyto prevent epithelial tissue damage and
phagocytelysisby neutralizingthe concertedactionof sixdifferent S. aureuscytotoxins.

ASN-1 and ASN-2 act synergisticallyto prevent epithelial tissuedamageand phagocytelysisby
neutralizingthe concertedaction of six different S. aureuscytotoxins. Although ASN-2 is only
targetingone singleleukocidin,it is a critical andhighlyimportant ASN100component. ASN100 is
currentlybeingstudiedin a Phase2 clinicaltrial for the preventionof pneumoniain mechanically-
ventilatedpatientswho areheavilycolonizedwith S. aureus.
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ASN-1 prevents tissue damage

Hla alone is responsible for epithelial tissue damage

and limits bacterial outgrowth

Both mAbs are required to prevent neutrophil death

ASN100 neutralizes toxicity of diverse clinical isolates
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ASN100 spiked into plasma samples obtained from mechanically 
ventilated patients significantly increases neutralizing titers

Humanneutrophilswere infected with 17 different S. aureusstrainsat MOI50 for 2 hours. PMNviability was determinedusinga
CalceinAM viability dye. mAbsat 1000nM each. ** p < 0.01 and***p < 0.001by one-wayANOVAwith 5ǳƴƴΩǎmultiple comparison
test, May-GruenwaldGiemsastainingof humanPMNs2 hoursafter infectionwith TCH1516.
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ASN-1 tested in a human 3D lung mucociliarytissue model consisting of normal, tracheal/bronchial epithelial 
cells(MatTek EpiAirwayTM) - Infection with USA300 CA-MRSA TCH1516

ASN-1 prevents tissue damage in a human 3D lung tissue model

Human neutrophils exposed to sterile filtered culture supernatants (CS) of       
S. aureus in presence of ASN-1, ASN-2 and ASN100

Viability was determined by luminescent measurement of cellular ATP levels, 4 hours post exposure to 
sterile filtered culture supernatants (8-16x dilution), mAbs used at 1000 nM each. 

Calcein AM/EthD-1 was used as LIVE/DEAD cell stain for microscopy.

Human neutrophils infected with live S. aureus in presence of ASN-1, ASN-2 and ASN100Human neutrophils treated with recombinant leukocidins
in presence of ASN-1, ASN-2 and ASN100

+

Cell viability was determined by luminescent measurement of cellular ATP levels 4 hours post treatment with 
recombinant toxins, mAbs at 1000 nM each.
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Plasma samples from human patients spiked with ASN100 and tested for neutralization of  S. aureus 
toxicity on human lung epithelial cells and neutrophils (PMNs)
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USA300 CA-MRSA TCH1516 and isogenic gene deletion mutants

USA300 CA-MRSA TCH1516 - LIVE(green) / DEAD(red) Cell Staining 

S. aureus toxin expression is dependent on growth conditions ïdifferent contribution patterns of 

single antibodies to ASN100 mediated protection, the combined effect is universal (MSSA ST121-t625)

ASN100 was spiked into plasma samplescollected from ventilated ICU patients characterizedwith different levels of cytotoxin
neutralizingcapacity. MAbswere addedto plasmawith very low (red), medium (orange)and high titer (green)patient samplesat 450
µg/ml final concentration. Theeffect on the neutralizationcapacityof a representativeTCH1516culture supernatantwas then tested
usingA549 lung epithelial cells(inhibition of Hla toxicity) and humanneutrophils(inhibition of leukocidintoxicity). *) titers too low for
NT50 calculation.

ASN100 mediates protection with all clinical isolates tested (n>30, examples below) 


