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Abstract (Revised)

Background:Staphylococcus aureisa Grarrpositive pathogen that  protect against live challenge, but not against culture supernatan
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causes disease through a diverse set of virulence factors and toxingch In alpha toxin. These results clearly demonstrated that ay
In the U.S., it now causes more deaths than HIV/AIDS and tuberculp¥oaches targeting a single aspect of a complex bacterial pathog

sis combined and is increasingly resistant to antibiotics. The synergikke S. aureusire unlikely to succeed. « Antibiotic resistance is on the rise both in the hospital and in com-
tic activity of humar_l recombinant antlt_)ody cocktalils targeting multi- \ 1616 recently, research into the. aureugxoproteome has demon- _ Figure 1: Data from a representative plate of fully Figure 2k munity settings and_the time_ required to develop a new antibiotic Is
ple factors and toxins has the potential to enhance the efficacy Ofstrated that few strains express the same spectrum of antigens, an human antibodies isolated through the ExcelAb far longer than the time required for resistance to develop.

' ' ' ' : : : 120 - : : : : :
passwe_llrp]munotrllerapy be?"“d_ that of mono;:lonal antibodies andeven antigens expressed in common between strains may be ex- antibody cloning and screening platform | « Monoclonal antibody approaches to bacterial infectious disease
to curtail the development of resistant strains sl aureus pressed at widely varying levels and in dissimilar temporal expression e /ancomycin treatment are of limited utility due to the complex and diverse na-

. ' + + 2x10° CFU S. . . e .
Methods: Antibodies (Abs) are cloned from healthy hunfanaureus  patterns [311]. Recent research has shown that humans infected PalTeI AShOV(;/Sf thelpo_pulatlc)n IOf C;]DBS /f? D19 I.F])c!azma 100 - a ° auress ture of bacterial pathogens. Much like antibiotics, monoclonal anti-
carriers, expresseih vitro and screened for ability to bin8. aureus  with S. aureusespond with diverse humoral immune reactions to cells targeted for cloning.Panel Bshows the amplifie , 5Ab cocktail bodies are susceptible to the development of resistant strains due to

e S. aureuss a highly variable organism capable of causing infections
ranging in severity from mild to life threatening.

antigens.S. aureudbinding Abs are evaluated and tested in a mousethe organism [12, 13]. The heterogeneous natur&oaureusnfec- 3.5x108 CFU S.aureus

S. aureusfection model for ablility to enhance survival. tion makes it paramount to approach treatment of this organism

Results:At total antibody concentrations as low as 1 mg/kg (Ab/bodyWlth a mult-pronged attack.

weight), human recombinant Ab mixtures are fully protective in miceln Russia, ants.aureusimmunoglobulins were used successfully
against lethal doses of MRSA. We demonstrate that a 5 antibod§rom the 1960s to the mid 1990s to treat severe sepsis and infectior
cocktail is capable of nearly doubling thesd Bose of MRSA from due to antibiotic resistant. aureustrains [14]. However, efforts to
2.75 x 168t0 5.0 x 16 CFU. modernize passive immunotherapy approach through monoclon:

ConclusionsBacterial pathogens develop resistance to most known

anti-microbial therapeutics over time. We describe a recombirfant currently no such therapies agairist aureusn the clinic [15].

aureusspecific, fully human Ab therapy capable of protecting mice atDespite the demonstrated potential of passive immunotherapies

antibody technology have been largely unsuccessful and there are
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variable heavy and light antibody genes from individual__
plasma cells in a 9@ell plate. Note the variation Iin size
between individual amplicons In the heavy chain gel,S
which suggest amplification of a single heavy chain peE o0 -
well. Sequence data from cloned antibodies supports thid/?
conclusion.Panel Cshows representative data from an T a0 -
antibody expression ELISA showing that the majority 08
amplified antibody cognate pairs are successfully clonedp | ,q -
and are able to express antibodyanels D and Ehow | -
data from screening by ELISA In which the "hit" recog-
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® 3.5x108 CFU S.aureus

the monovalent nature of their mode of action.

« Recombinant polyclonal antibodies mimic the natural human Im-
mune response and are capable of providing protection against a
wide range of virulence factors and bacterial strains with a greatly
reduced chance of selection for resistant organisms.

e The synergistic action of the component antibodies in an Ab cock-
tail allows It to be effective at much lower doses than is possible
with a conventional monoclonal antibody.

e Excellmmune has recently completed proof of concept studies
demonstrating full protection at the LD50 dose &f aureudn a

lethal infection levels that may be immune to development of bacte-they remain vastly underutilized. We believe that this represents an nizedS.aureugproteins in two separate ELISA conditions. ) 0 a0 30 20 =0 e 70 so mouse live bacterial challenge model. This effect was achieved at a
rial resistance. The approach is to develop Abs against a range ektraordinary opportunity to bring a basic immunology concept, that The hit was confirmed with multiple replicates in the re- dose far lower than that typically required for monoclonal antibod-
known and unknown antigens to design the most efficacious Abof antibodies working synergistically to combat a pathogen, to the ies.

cocktail representing the diversity of natural immunity found in clinic. Excelimmune is dedicated to the development of human re

healthy human donors. combinant polyclonal antibody (HRPA) therapeutics for the treat

ment of human diseaseHere we present data from our proebf-

concept study that demonstrates the ability of an oligoclonal anti-
S— _ _ _ body test cocktail to completely protect mice at the gEfdose in a

Antlblotlc-re5|stant strams_ o5. aureusire on t_he rse ar_1d are a ma- .se model ofS. aureusnfection.

jor health concern, both in the hospital setting and, increasingly, In

the community at large. MethicilliresistantS. aureusMRSA) Is cur-
. . . . . Methods
rently a leading cause of death due to infectious disease in the

United States, surpassing deaths from HIV/AIDS and tuberculosidealthy subjects were recruited by posters located throughout the

combined [1, 2]. The death rate from invasive MRSA infection is nowRoger Williams Medical Center campus. Blood from qualified su

h-

20% [2]. Resistant forms &. aureushave emerged within a few Jects was processed through a Ficoll gradient to isolate PBMCs. Anti-

years of the introduction of each new class of antibiotics [3, 4].body-secreting plasma cells, identified by cell surface markers, wefe

peat ELISA shown Ranel F Hours post -infection/treatment

Figure 2: Human recombinant antibody cocktails
protect against liveS. aureushallenge in mice.An

IP dose of 2.75 x?QCFUS. aureusstrain USA300 was
identified as the LE) dose, sufficient to kill 50% of anli- 100 ——& =
mals treated with PBS. Treatment with a cocktaill com-
posed of 5 human recombinant antibodies at a total anti-
body concentration of 1 mg/kg (Ab/body weight), was m- 5AD
fully protective against the lpdose of MRSA. At the

3.5x10 CFU dose, all of the mice treated with a 5 anti-
body cocktail survived the full 72 hour study. At 5%10

-— PBS
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