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Abstract (Revised)

Background: Staphylococcus aureus is a Gram-positive pathogen that protect against live challenge, but not against culture supernatants
causes disease through a diverse set of virulence factors and toxins. rich in alpha toxin. These results clearly demonstrated that ap- R ES U L I S e S. aureus is a highly variable organism capable of causing infections
In the U.S., it now causes more deaths than HIV/AIDS and tuberculo- proaches targeting a single aspect of a complex bacterial pathogen ranging in severity from mild to life threatening.
sis combined and is increasingly resistant to antibiotics. The synergis- like S. aureus are unlikely to succeed. e Antibiotic resistance is on the rise both in the hospital and in com-
tllc afctl\;lty of P:ju;nar\ rerc]:om:)k:nanttant;.bcl)(iy cocrI:talIs tf;getlfr;g multll-C More recently, research into the S. aureus exoproteome has demon- Figure 1: Figure 1: Data from a representative plate of fully _ ]:nulmty settl:ngs End the time reqtljlred to develop a new antibiotic is
e factors and toxins has the potential to enhance the efficacy o : : . . . ' ' ' :
passive ot arany be ondpthat e oclonal antibod; ynd strated that few strains express the same spectrum of antigens, and human antibodies isolated through the ExcelAb o ar longer than the time required for resistance to develop
P . u Py DEy . © .O ocional ahtibodies 4 even antigens expressed in common between strains may be ex- antibodv clonine and screening platform e Monoclonal antibody approaches to bacterial infectious disease
to curtail the development of resistant strains of S. aureus. . . S . A B s=tn K - Y g gP . Vancomycin e N .
pressed at widely varying levels and in dissimilar temporal expression - . “wtr Rappa chain Panel A shows the population of CD38+/CD19+ plasma ® 5 10° CFU S aureus treatment are of limited utility due to the complex and diverse na-
Methods: Antibodies (Abs) are cloned from healthy human S. aureus patterns [9-11]. Recent research has shown that humans infected EamﬂH}LjGE: R18 R2) 'a00h '!—---- - - - 1 qf | P .p > | B <h . P o 100 ) ' ture of bacterial pathogens. Much like antibiotics, monoclonal anti-
carriers, expressed in vitro and screened for ability to bind S. aureus with S. aureus respond with diverse humoral immune reactions to R3 — ' ce .S targeted for c o.nlng. .ane shows the .am.p.l € _ , 5Ab cgcktail bodies are susceptible to the development of resistant strains due to
antigens. S. aureus binding Abs are evaluated and tested in a mouse  the organism [12, 13]. The heterogeneous nature of S. aureus infec- e .0 e - variable heavy and light antibody genes from individual c . 3.5x10°CFU S.aureus the monovalent nature of their mode of action.
S. aureus infection model for ability to enhance survival. tion makes it paramount to approach treatment of this organism g 10°- 1000bp '__ - aaldddEEE plasma cells in a 96-well plate. Note the variation in size > « Recombinant polyclonal antibodies mimic the natural human im-
. . with a multi-pronged attack. i - | ween individual amplicons in the heavy chain gel 1 : :
Results: At total antibody concentrations as low as 1 mg/kg (Ab/body prons 3 o bet. ee dividua .a! p. cons .t e heavy C a. gel, :E: - mune response and are capable of providing protection against a
weight), human recombinant Ab mixtures are fully protective in mice  In Russia, anti-S.aureus immunoglobulins were used successfully ; bl el AR wx; @ HESEEETEERSSSsatEee which suggest amplification of a sm.gle heavy chain PEE o 5 Ab cocktail wide range of virulence factors and bacterial strains with a greatly
against lethal doses of MRSA. We demonstrate that a 5 antibody from the 1960s to the mid 1990s to treat severe sepsis and infections 3 ) g _ . well. Sequence data from cloned antibodies supports this | MWW 05 CFU S.aureus reduced chance of selection for resistant organisms.
cocktail ig capable o;‘ nearly doubling the LDsy dose of MRSA from due to antibiotic resistant S. aureus strains [14]. However, efforts to 3 ; : ooy s 2H1able Heavy chain conclusion. Panel C shows representative data from an GCJ 40 - o The synergistic action of the component antibodies in an Ab cock-
. . . . 50 . . . . .
2.75 x 10° to 5.0 x 10° CFU. modernize passive immunotherapy approach through monoclonal 10! et antibody expression ELISA showing that the majority of O tail allows it to be effective at much lower doses than is possible
: . . antibody technology have been largely unsuccessful and there are 1000k p Lfi i i pn - - -
Conclusions: Bacterial pathogens develop resistance to most known Currentl\’ e ti\éra SRR 58 aZreus the clinte [15 o amplified antibody cognate pairs are successfully cloned gj >0 - with a conventional monoclonal antibodly.
anti-microbial therapeutics over time. We describe a recombinant S. Y PIES 98 on A " " 1000bp and are able to express antibody. Panels D and E show PBS control e Excelimmune has recently completed proof of concept studies
aureus-specific, fully human Ab therapy capable of protecting mice at Despite the demonstrated potential of passive immunotherapies, CD12 PECy7 (FL3) Log ooty data from screening by ELISA in which the "hit" recog- ) . ”3-5)(108 CFU S.aureus demonstrating full protection at the LD50 dose of S. aureus in a
lethal infection levels that may be immune to development of bacte- they remain vastly underutilized. We believe that this represents an g~ 1810 1600 ooy e nized S.aureus proteins in two separate ELISA conditions. ) 1'0 o 3'0 4'0 5'0 6'0 7'0 8'0 mouse live bacterial challenge model. This effect was achieved at a
rial resistance. The approach is to develop Abs against a range of extraordinary opportunity to bring a basic immunology concept, that - “‘ - - oy GO GOEENT_ 8 W IS evae 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 Ab of antibodies working synergistically to combat a pathogen, to the C oeat ELISA shown in Panel F Hours post-infectionltreatment ies.
cocktail representing the diversity of natural immunity found in clinic. Excelimmune is dedicated to the development of human re- " Antibody expressionELISA D. S. aureus ELISA condition #1
healthy human donors. combinant polyclonal antibody (HRPA) therapeutics for the treat- : 1;951; 1:25 o D;‘BM:’W 0 [ 10 1‘;”1; o T B T AT SR Figure 2: Human recombinant antibody cocktails
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