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[ GATGTTTTGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATC
[ AAGCCTCCATCTCTTGCAGATCTAGTCAGAATATTGCTTTTAGTGATGGAAC
[ CACCTATTTAGAATGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTG
r ATCTACAAAGTTTCCAACCGATTTTCTGGGGTCCCAGACAGGTTCAGTGGCA
. GTGGATCAGGGACAGATTTCACACTCAAGATCAGCAGTGTGGAGGCTGAGG
. ATCTGGGAGTTTATTACTGCTTTCAAGGTTCACATGTTCCGCTCACGTTCGG
. TGCTGGGACCAAGCTGGAGTTGAAT

[

[ DVLMTQTPLSLPVSLGDQASISCRSSQNIAFSDGTTYLEWYLQKPGQSPKLLIYK
[ VSNRFSGVPDRFSGSGSGTDFTLKISSVEAEDLGVYYCEQGSHVPLTFGAGTK
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CAGGTCCAACTGCAGCAGCCTGGGGCTGAGCTGGTGAGGCCTGGGACTTC
AGTGAAACTGTCCTGCAAGGCTTCTGGCTACACGTTCACCAGCTACTGGAT
GAGCTGGACTAAGCAGAGGCCTGACCAAGGCCTTGAGTGGATTGGAAGAAT
TGATCCTTACGATAGTGAAACTCACTACAATCAAAAGTTCAAGGACAAGGTC
ATATTGACTGTGGACAAATCCTCCAGCACAGCCTACATGCAACTCAGCAGCC
TGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGATTGGTCCCCCACTC
CACGGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA

QVQLQQPGAELVRPGTSVKLSCKASGYTFTSYWMSWTKQRPDQGLEWIGRID
PYDSETHYNQKFKDKVILTVDKSSSTAYMQLSSLTSEDSAVYYCARLVPHSTDY
WGQGTTLTVSS
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of the bacteria 1o host cells and enhancing the killing of the bacteria in an infecied hast.
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MONOCLONAL ANTIBODIES TQ THE MAP PROTEIN
AND METHOD OF USE IN TREATING OR PREVENTING INFECTIONS

Field of the Invention

[0o04] Tha present invention relates in general to antibodies that have been
generated against the MAP profein, a surface localized protein expressed by
virtually every strain of Sfaphyfococous gureus, and in paricular to monoclonal
antibodies against Map10 protein and thair use in the treatment of and protection

against 8. aureus infections.

Background of the Invention

[0o02] Staphyfococcus aureus is a bacterial pathogen that is capable of
colonizing & wite range of hast tissues and causing & spectrum of infactions that
range from cutanecus lesions such as wound infections, impetigo, and furuncles
te life-threatening conditions that include pneumonia, sepfic arthriﬁs, sepsis,
endocarditis, and biomaterial related infections. The successful celonization of
the host is & process required for most micrecrganisms, including 8. aureus, to
cause infeetions in animals and humans, Microbial adhesion is the first crucial
step in a series of avents that can evertually lead to disease. Pathogenic
microgrganisms calonize the host by attaching te host tissues or serum
congitioned implanted blomateriaks, such as catheters, ardificial joints, and
vascular grafis, through specific adhesins present on the surface of the bacteria.
MSCRAMM™s (Wicrobial Surface Components Recognizing Adhesive Mairix

Molecules) are a family of cell surface adhesins that recognize and specifically

JP 2004-512040 A 2004.4.22
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bind to distinct components in the host's extracellular matrix. Once the bacteria
have successfully adhered and colonized hesi tissuss, their physiology Is
dramatically altered and damaging components such as toxins and proteolytic
enzymes ars secroted. Moreover, agherent bacteria often produce a biofilm and
quickly become more resistant to the killing effect of most antlbiotics.

[0op3) 5. atreus is thus known fo express a reperigice of different
MSCRAMM™s that can act individually or in concert to facilitate microbial
adhesion to specific hosf tissue components. One such pratein in known as the
MAR protein, a surface localized pratein expressed by vittually svery 3. aureys
strain, as described for examiple in McGavin et al, Infect. Immup, p 24792485
(1983). However, it has sfil remained a problem to idertify and ulilize the
information concerming MSCRAMM™s from 8. aureys such as the MAP protein
because of the variability in the binding properties of the different MSCRAMM ™g
anc their role in infectivity and spread of bacterial infections. It has thus
remained a highly desirable gosa! in the field of infactious diseases to develap
compoesitions which are successful not only in preventing a wide variety of staph
infections, but in facilitating & rapld or increased clearance of staph organisms

from an infected host.

Summary of the Invention
[aon4] Accordingly, it is an object of the present invention to provide
antibodies tc the 8. aureus MAP protein to protect against staphylococcal

infections.
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[eo0s] It i also an ohject of the present invention to provide antibodies to the
binding subdomains of the §. aurews MAP protein, including the Map10 protein,
to protect against staphylocaceal infections.

[oacs] it is also an object of the present invention 1o provide 3 monoclonal
antibedy {0 the Map10 protein which is useful in preventing adherence of
Staphylococeal bacteria and in facilitating a rapid clearance of such microbial
organisms from an infected host through wpsonophagoeytic killing.

[0007) Y is @ further object of the present invantion to provids antibodies and
antisera which can recognize the MAP protein and thus which can be useful in
methods of identifying and diagnosing staphylococcal infections.

[0008) It is a further object of the invention fo provide amine acid seguences
and the nucleic acid sequences which code for the variable light sequence and
the variable heavy sequences of the monoclonal antibedies of the present
invention.

[oona} These and other objects are provided by virtue of the present invention
which comprises the isclafion and use of monccional antibodies 1o the MAP
protein and/or its binding subdomains, including the pretein Map10, for the
prevention and treatment of Staphyfococous infection. The discovery and
isolation of anti-MAP antibodies in accordance with the present invention can
thus be used in a double-edged attack against bacteria since these antibodies
first prevent microbial adherence, and second facilitate a rapid clearance of the
infectious organisms from the host through opsoncphagocytle killng.  Suitable

compositions and vaccines based cn the isolated MAP pretein and antibodies
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raised thereto, as well as methods for their use, are also contermplated by the
present invention.

[0010] These embodiments and other altematives and modifications within
the spirit and scope of the disclosed invention will become readily apparent to
those skiled in the art from reading the present specificaion andior the

references cited herein, all of which are incarporated by reference.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

o111 Figure 1 is a graphic representation of survival data of mice injected
with monaclanal antibodies in accordance with the prasent invention.

fomzg Figure 2 is a graphic representation of survival data of mice injected
with monaclonal antibodies in accerdance with the present invention.

0013} Figure 3 is @ graphic representation of survival data of mice injected
with monoclonai antibodies in accordanca with the present invention.

914] Figure 4 is a graphic representation of survival data of mice injected

with monoclonal antibodies in accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

{0015] In accordance with the present invention, thers is provided monoclonat
.antibodies which can bind to the MAP protein of 8. aureys which have been
isolated and purified by the present inventors, and which have been shown io
protect agalnst 8. aureus infections. The MAP protein is a surface localized

protein expressed by virually every S. aureus strain. McGavin st al (MoeGavin et
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&, 1993, Infect. Immun, p 2479-2485) identified a 72 kDa surface protein, from 8.
aurets strain FDA 574, that binds a varlety of hosi proteins including BSP,
fibrinogen, fibrongctin, vitonectin, and thrombospondin.  The gene, designated
map, was 6Ioned and sequenced {U.5. Patent No. 5,648,240, incorporated
herein by reference). The map gene contains 6 repested units, sach subdomain
{with roughly about 100-140 amino acids) displaying similarity to the poptide
binding graove of MMC class I DR moelecules from mammalian species. The
MAP protein thus appears to have & separate subdomains each in the range of
approximately 100-140 amino acids, and each which appear to contain a
conserved amino acld sequence of sbout 35 residues. It was originally
suggested that Map binding involved lectin-like activity (McGavin et al, 1983,
Infect. Immun. p 2479-2485), however, subsequent siudies demonstrated that
the interaction between Map and its target proteins involves a protein-pratein
inferaction {Jonsson et al. J. Blol. Chem. 1985, p.21457-21460). Using Southem
blot and PCR fechniques, a second map gene class was also discovered in 8.
aureus lsolates. The proteins encoded by the second class of map genes
displayed hetercgeneity with respect to size as reflected by the presence or
ahsence of the number of repeating units. In accordance with the present
Invention, the inventors have determied that the Map1Q protein of S. aureus
(see the sequence set forth below as SEQ ID NO:2) appears to be the minimal
binding region of the whole MAPR protsin, and thus can be used {o isolate and
obtaln menoclonal and other types of antibodias which can be useful in

preventing binding of staphylecoceal bactetia such as S, sureus to eukaryolic
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cells and thus be capable or treating or preventing S, aureus-type infections in
humans a.nd animals.

[0016) Accordingly, the present invention relates to an isolated and/or purifiad
mongclonal antibody which can bind {o the MAP protein or lts binding
subdomains, including the Map10 protein, and which thus can be useful in
methods of preventing and treating staphylococcal infection when used in
amounts effective 0 prevent or treat such infections. These monoclonal
antibodies may be produced using, e.g., the method of Kohler and Milstein,
Nature 256:495-497 (1975), ur other suitable ways known in the field, and in
addition can ba prepared as chimeric, humanized, or human monacional
antibadles in ways that would be well known in this field. Still further, monoclonal
antibodies may be prepared from a single chain, such as the light ar heavy
chaing, and in additon may be prepared from active fragments of an antibody
which retain the binding characteristics of the whole antibody. By active
fragments is meant an antibady fragment which has the same binding specificity
as a complete antibody which binds to the MAP protein, and the term “antibody”
a5 used herein is meant to include said fragments. Additionally, antisera
prepared using moneclonal or polyclonal antbodies in accordance with the
invention are also contemplated and may be prepared in a number of suitable
ways as would be recognlzed by one skilled in the art.

[0617] As indicated above, antibodies to the MAP protein may be prepared in
a number of suitable ways that wouid be well known in the art, such as the well-

established Kohler and Milstein method described above which can be utilized o
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generate monoclonal antibodies to the MAP protein. In one such method, mice
are injected infraperitonealty once a weeks for a prolonged period with a purified
recombinant MAP protein, followed by a test of blood obtained from ihe
immunized mice to delermine reactivity to the purified MAP protein. Following
identification of mice reactive fo MAP, lymphecyles Isolated from mouse spleens
are jused to mouse myeloma cells to produce hybridomas positive for the
antibodies against- MAP which are then isolaied and cultured, following by
purificafion and isotyping.

0018} In order to generate monaclonal antibodies in accordance with the
invention, it is preferred that these be generated using recombinantly prepared
MAP or Map10 proteins using cenventional methads well known in the ar. For
example, one such method employs the use of E. coli expression vector pQE-30
as an expression vecter for cloning and expressing recombinant proteins and
peptides.  DMNA preparation, purification, resiriction digestion, agarose gel
electrophoresis and ligation may be performed using standard methods, and the
resufting recombinant MAP segments may be isolated and purified and then
utilized o generate monoclonal antibodies in the manner described above.

[0a19] In the preferred methed, using PCR, the first subdomain of map can be
amplified such as from 8. aureus FDA 574 genomic DNA and subcloned info the
E. coli expression vector PQE-30 (Qiagen), which allows for the expression of a
recombinant fusion protein containing six histidine residues. This vector may be
subsequently transformed into a suitable £. coff strain, grown in a fermentor to a

suitable optical density (e.g., Oy} and induced with a suitable compound such
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as 0.2 mM isopropyl-1-beta-D galactoside (IPTG]. The cells may then be
harvested using a hollow-fiber assembly {e.g., of pore size 0.45 pm) and the cell
paste frozen prior to lysing using a suitable press (e.g., 2 passes through a
French Press @ 1100psi). Lysed cells can then be spun down 1o remove cell
debris, and isclating a suitable MAP protein, or a suitabie subdomain such as
Map1{Q, using suitable methods such as chelating columns and appropriate
washing and eJuting The MAP protein may also undergo an andotoxin removal
protocol. Additional steps may be carried as needed 1o further puify the product,
and anlibodies generated o the purified MAP protein as described further below.
One guch Map10 protein isolated through this method has the sequence as set
forth in SEQ I NC:2, and is encoded by nucleic acids having the sequence as
set forth in SEQ 1D MQ:1, or degenerates thereof,

[oze] In accordance with the invention, monoclonal antibodies to the MAP
proteins can be produced by a number of sultable ways. In one preferred
methad, the purified Map10 subdomain was used generate a panal of murine
monoclonal antibodies.  In this preferred method, a group of Balb/C mice
recelved a serles of subeutaneous immunizations of 135 pg of Map10 ia solution
or mixed with adjuvant such as Subcutaneous Freund's Complete or Incomplete
adjuvant. Three days after the final boost of adjuvant, the spleens were
removed, teased into a single cell suspensicn and the lymphocytes harvested.
The lymphocytes were then fused io a 3PR/-Ag14 myeloma cell line (ATCC

#1581). Cell fusion, subsequent plating and feeding were performed according
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to the Production of Monoclonal Antihodies protocal from Current Proiocols In
Immunology (Chapter 2, Unit 2.).
[oaz1] Any clones that were generated from the fusion were then screened for
specific anti-Map.10 antibody preduction using a standard ELISA assay. Positive
clones were expanded and tested further, and clones were identified which
produced singie cell clones that generated anii-Map. 10 antibodies.
[o0z2] Next, hybridoma cells were grown in RPMEDMEM, 1% Nutridoma-SP
media containing 2mM sodium pyruvate, 4mM L-glataming and 2X peniciliin.
streptomycin to 2-3 (Rer culture volumes. Hybridoma supernatants were then
. harvested by centrifugation. The supernatants were filtered through 0.45 pM
fiters and the IgG was affinity purified using protein G chromatography. The
monoclonal antibodies were eluted using 0.1M glycine, pH 2.7 and immediately
neutralized with one tenth velume of 2M Tris, pH 8.0. The purified 1gG was then
dialyzed against 1X D-phosphate buffered saline, pH 7.4. 1 needed, the purified
anlibedy was concentrated and aliquots frozen. Monaclonal anlibodies produced
in accordance with the invention include an antibedy having a variable light
sequence as indicated in SEQ ID NC:4, encoded by nucteic acids having the
sequence of SEQ ID NQ:3, or degenerates thareof, and a variable heavy
sequence as indicated in SEQ 1D NG:6, encoded by nucleic acids having the
sequence of SEQ ID MO:5, or degenearates thereof.
00231 In addition tc moneclonal antibcdies, the present inventlon also
contemplates generabing polyclonal antibodies from MAF or is subdomains such

as Mapt0 as well. Such polyclonal antbodies may be generaled in any of a
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number of suiteble ways well known in the ar, such as the introduction of 3
purified MAP or Mapi0 protein peptide inio a suitable animal fiost, followsd by
isolation anrd purification of the generated anlibodies produced in the host
animal,

[o024] Although production of antibodies using recombinant forms of the MAP
or Map protein is proferred, antibedies may be generated from natural isolated
and purified MAP'pro'seins or peplides as well, and monocional or pelycional
antibodies can be generated using the natural MAP proteins in the same manner
as described above to oblain such antibodies. Siill ather conventional ways are
avalable to generatc the MAP antibodias of the present invention using
recombinart or natural purified MAP proteins, as would be recognized by one
skilled in the art.

[0025] As would be recognized by one skilled in the art, the antibndiss of the
present invention may alse be formed info suitable phamaceutical compositions
for administration to a human or animal patient in order to treat or prevent an
infecfion caused hy staphylocoecal bacteria. Pharmaceutical compositions
containing the antibodies of the present invention, or effective fragments thereof,
may be formulated in combination with any suitable pharmaceutical vehicle,
excipiant or carrier that would commanly be used in this art, including such as
saling, dextrese, water, glycercl, ethanol, cthar therapeutic compounds, and
combinations thereof. As one skilled in ihis art would recognize, the particular
vehicle, excipient or carrier used will vary depending on the patient ahd the

patient’s candition, and & variety of modes of administration would be suitable for
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the compositions of the invention, as would be recognizea by ane of ordinary skill
in this arf. Suitable methods of administration of any phammaceutical composition
disclosed in this application include, but are not fimited to, topical, oral, anal,
vaginal, intravenaus, intraperiloneal, inframuscular, subcutaneous, intranasat and
intradermal administration.

[0026] For topical administration, the compoesition is formulated in the form of
an ointment, cream, gel, letion, drops (such as eye drops and ear drops), or
solution (such as moutbwash). Wound or surgical dressings, sufures and
aerpsols may be impregnated with the composition. The composition may
confain conventional additives, such as preservatives, solvents 1o promote
penetration, and emollisnts. Topical formulations may also contain conventional
carriers such as cream or oinlment bases, ethanol, ar aleyl alcohal.

[0027] Additional forms of antibody compositions, and other information
concerning cempesitions, methods and applications with regard o other
MSCRAMM™s will also apply to the present invention involving antibodies to the
MAP MSCRAMM™ and are disclosed, for example, in U.S. Patent 6,288,214
(Hook et al.), incorporated hereiﬁ by reference.

[0028] The antbody compositions of the present invention which are
gensrated against the MAP protein or its subdomains such as Map10 may also
be administered with a suitable adjuvant in an amcunt effective to enhancé the
immundgenic rasponse against the conjugate.  For example, suitable adjuvants
may include alum (aiuminum phesphate or aluminum hydrexide), which is used

widely in humans, and other adjuvants such as saponin and its purified
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component Quil A, Freund's complete adjuvant, and other adjuvants used in
research and veferinary applications. Still other chemically defined preparations
such as muramyl dipeptide, monophcsphoryl lipid A, phaspholipid conjugates
such as those described by Goodman-Snitkaff ef al. J. Immunol. 147:410-415
(1991) and incarporated by reference herein, encapsutation of the cahjugate
within a proteoliposoma as described by Miller ef al,, J. Exp. Med, 176:1739-
1744 (1982} ang incorporated by reference hergin, and encapsulation of the
protein in lipid vesicles such as Novasome™ lipid vesicles {Micro Vescular
Systems, Inc., Nashua, NH) may also be useful.

[a0z8] In any event, the anfibody compositions of the present invention wili
thus be useful for interfering with, modulating, inhibiting binding interactions
between staphylococcal bacteriz and the MAP protein on host celis, or in
displacing staphylococeal bacteria which has become bound to MAP on host
cells.  Accordingly, the present invention will have parficular applicability in
developing compositions and methods of preventing or treating staphylococeal
infection, and in inhibiiing binding of staphylococeal bacteria to eukaryotic cells.
[0030] In accordance with the present invention, methods are provided for
prevenﬁng or treating a staphylococcal infection which comprise administering an
effective ameunt of an antibody to the MAP protein or o the Mapi0 protein as
described above in amounts effective to treat or prevent the infection. As also
indicated above, the Map10 antibodies in accordance with the inventlon are
doubly effective in that they have been observed not only to prevent bacterial

adherence, bul also to Increase the opsonophagocytic activity which leads to
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increasing kiling of the organism and rapid clearance of the infection from the
hest. Accordingly, in accordance with the invention, administration of the
antibodies of the presenl.invention in any of the conveniional ways described
- above (e.g., lopical, parerderal, intramuscular, etc.), and will thus provide an
extremely useful method of treating or praventing staphylococea! infections in
human or animal patients. By effective amount is meant that Javel of antibody
titer that will be sufficient to either prevent adherence of the bacteria, to inhibit
hinding of staph bacteria to host celig, or, in the case of a prior infection, that
ampunt that will be sufficient to enhance opsonophagocytic killing and promote
clearance of the bacteria from the host cells 50 as to treat the infection. As woutd
be recognized by one of ordinary skill in this art, the level of antibody fiter needad
o be effective in treating or preventing staphylococoal infection will vary
depending on the nature and condition of the patient, and/or the severity of the
pre-existing staphylococcal infection.
[0031] In addition to the use of antibodies to the MAP protein in methods to
treat or prevent S. awreus infection as described above, the present invenﬁo‘n
contemplates the use of these antibodies in a variety of ways, including the
detection of the presence of 3. aurevs to diagnose a staph infection, whether in a
patient or on medical equipmeni which may also become Infected. In
accordance with the invention, a preferred method of detecting the presence of
staph infecfions involves the steps of obtaining a sample suspected of being
infected by one or more staphylococcal bacteria species or strains, such as a

sample taken from an individual, for example, frem one’s blood, saliva, tissues,
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bane, muscle, cartilage, or skin, The cells car then be lysed, and the DNA
extracted, precipated and amplified.  Following isolation of the sample,
diagnostic assays uliliziﬁg the Map10 antibodies of the present invention may be
carifed oot to delect the present of 5. aursus, and such assay techniques for
determining such presence in a sample are well known fo those skilled in the ant
and include methods such as radicimmunoasssay, Western blot analysis and
ELISA assays. In general, in accordance with the invention, a method of
diagnosing an S. aureus infection is contemplated wherein a sample suspected
of being infected with 5. aureus infection has added to it a MAP protein antibody
in accordance with the present invention, and S. aureus is indicated by antibody
binding to the MAP proteins in the sample.

[0032] Accordingly, antibodies in accordarice with the invention may be vsed
for the specific detection of staphylococcal map proteins, for the prevention of
infection from staph bacteria, for the treatmant of an ongoing infaction, or for use
as résearch tools. The term "anrtibodies” as used herein includes menoclonal,
polyclonal, ehimerie, single chain, bispecific, simianized, and humanized or
primatized anfibodies as wall as Fab fragments, such as those fragments which
maintain the binding speciicity of the anfibodies 1o the MAP or Mapi0 proteing,
including the products of an Fab immunoglobulin expression library. Generation
of any of these types of antibodies ar antibody fragments is well known to those
skilled in the art, In the pressnt case, moncclonal antibedies to MAP proteins
have been generated and isolated and shown to protect against staphylococeal

infection.
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[a033] Any of the above described antibodles may be Iabeled directly with a
detectable label for identification and quantification of staph bacteria. Labels for
use in immunoassays are generally known to those ékiiled in the art and include
enzymes, radioisolopes. and fluorescent, luminescent and chromogenic
substances, including colored parficies such as colloidal gold or Jatex beads.
Suitable Immunoassays include enzyme-linked immunosorbent assays (ELISA),
[0034] Alternaii\-tely‘ the anfibody may be labeled indirectly by reaction with
labeled substances that have an afiinify for immunoglobulin.  Tha antibody may
be conjugated with a second substance and detecled with a labeled third
substance having an affinity for the second substance conjugated to the
antibody. For example, the antiboedy may be cenjugated {o biolin and the
antibody-biotin conjugate detected using labeled avidin or streptavidin.  Simitarly,
the antibody may be conjugated to a hapten and the anfibody-hapten conjugate
detected using labeled anti-hapten antibody. These and other methods of
iabeling antibodies and assay conjugates are well known fo those skilled in the
art.

[0035] Antibodies to the MAF protein may also be used in production facilities

or laboratorles to isolate additional quantities of the proteins, such as by affinity

chromategraphy.  For example, the antibodies of the invention may also be

utilized to Isolate agditional amounts of the MAP protein.
[00386] The isotated artibodies of the present invention, or active fragments
thereof, may also be utiized in the development of vaccines for passive

immunization against staph infeciions.  Further, when administered as
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pharmaceutical compasition to a woung or used fo coat medical devices or
polymeric hiomateriale /n vitre and in vivo, the antibodies of the present invention,
are useful in those cases where there is a pravious staph infection because of
the ability of this antibody 1o enhance opsonaphagocytic killing of bacteria. In
addition, the antibody may be medified as necessary se that, in certain instances,
it is less immunogenic in the patient to whom it Is administered. For example, if
the patisnt is & human, the antibody may be *humanized" by transplanting the
complimentarify determining regions of the hybridoma-derived antibody into a
human monoclonal antibody as described, e,g., by Jones et af, Mature 321:522-
525 (1986) or Tempest of o, Biotechnofogy 9:266-273 (1891).

[0037] Medical devices or polymeric biomaterials to be soated with the
anfibodies, profeins and active fragments describéd hergin nclude, but are not
limited to, staples, sutures, replacement hearf valves, cardiac assist devices,
hard and soft contact lenses, intraocular lens implanis (anierior chamber or
posterior chamber), other implants such as cernesl inkays, kerato-prostheses,
vascular stents, epikeratophalia devices, glaucoma shunts, retinal staples, scleral
buckles, dental prostheses, thyroplastic devices, laryngoplastic devices, vascular
grafts, soft and hard fissua prostheses including, but not limited to, pumps,
electrical devices including stimulators and recorders, auditory prostheses,
pacemakers, artificial larynx, dental implants, mammary implants, penile
implants, cranioffacial tendens, arificial joints, tendens, ligaments, menisci, and
disks, atfificial bones, arificial organs including artificial pancreas, arfificiat

hearls, arlificial limbs, and heart valves; stents, wires, guide wires, intravenous
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and central venous catheters, laser and ballcon angioplasty davices, vascular
and heart devices (tubes, catheters, balloons), ventricular assists, blood dialysis
compenents,  blood  oxygenators, urethral/ureteralfurinary  devices  (Faley
catheters, stents, tubes and balloons), airway catheters {endotracheal and
tracheostomy tubes and cuffs), enteral feeding tubes (ncluding nasogastric,
infragastric and jejunal tubes), wound drainage ubes, tubes used to drain the
body cavilies such as the pleural, petitoneal, cranial, and pericardial cavities,
blocd bags, test tubes, blood collaciion tubes, vacutainers, syringes, needles,
pipeties, pipette tips, and blood fubing.

[0038] It will be understood by those skilled in the art that the tem “coated” or
"coating”, as used herein, means to apply the antibody or active fregmeni, or
pharmaceutical composition derived therefram, to a surface of the device,
preferably an outer surface thai would be exposed to streptococcal bacterial
infeclion. The surface of the device need not be entrely covered by the protein,
antibody or active fragment.

racsag In a preferred embodiment, the antibodies may also be used as a
passive vaccine which witt be usaful in providing suitable antibodies tc treat or
prevent a staphylococeal infection. As would be recognized by one skilled in this
art, a vaccing may be packaged for administration in a number of suitable ways,
such as by parenteral {.e., inframuscular, intradermal or subcutaneous)
administration or nasopharyngeal (l.e., Iniranasal) agministration. One such
mode is where the vaccine is injected inframusculary, e.g., into the deltoid

muscle, however, the particular made of administration wilt depend on the nature
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of the bacterial infection o be dealt with and the condition of the patiens. The
vaccine is preferably comhined with a phamaceutically acceptable carrier to
facilitate administration, and the camier is usually water or a buffered saling, with
or without a preservative. The vacecine may be lyophllized for resuspension at
the time of administration or in solution.

[a040] The preferred dose for administration of an antibody compaosition in
accordance with the present invention is thal amount will be effective in
preventing of freating a staphyloceceal infection, and one would readily recognize
that this amount will vary greatly depending on the nature of the infection and the
condition of a patient. As indicated above, an "effective amount” of antibady or
pharmaceutical agent te be used in accordance with ithe invention is intended to
mean a nontoxic but sufficient amount of the agent, such that the desired
prophylactic or therapeutic effect is produced, As will be peintad out below, the
exact amount of the antibody or a particular agent that is reguired will vary from
subject to subject, depending on the species, age, and general condition of the
subject, the severity of the‘oonthion being treated, the patticular carrier or
adjuvant being used and its mode of administration, and the like. Accordingly,
the "effective amount” of any particular antibody cemposition will vary based en
the particular circumstances, and an appropriate effeclive amount may be
determined in each case of application by ane of ordinary skill in the art using
only routine experimentation. The dose shouid be adjusted to suif the individual
to whom the composition is administered and will vary with age, weight and

metabolism of the individual. The compositions may additionally confain
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stabilizers or phamnaceutically acceptable preservatives, such as thimerosal
{ethyl(2-mercaptobenzoate-S)mearcury sodium salt) (Sigma Chemical Company,
St. Louis, MO).

[0041] When used with suitable fabels or other appropriate detectahla
blomolesule or chemicals, the monoclonal antibodies described herein are useful
for purpeses such as in viva and in vifre diagnosis of staphylococeal infections or
detection of staphyiococceal bacteria. Laboratory research may also be facilitated
through use of such antibodies, Various types of lahels and methods of
conjugating the labels to the antibodies of the invention are well known to those
skilled in the arf, such as the ones set forth below.

[00423 For exampie, the antibody can be conjugated 1o a radiolabel such as,
but not restricted to, ¥P, *H, ™C, ¥S, "#, or ™. Detection of a iabel can be by
methods such as scintilation counting, gamma ray spectrometry or
auloradiography.  Bioluminescent labels, such as derivatives of firefly luciferin,
are also useful. The bioluminescent substance is covalently boung to the protsin
by conventional methods, and the labeled protein is detected when ar enzyme,
such as luciferase, catalyzes a reacfion with ATP causing the bioluminescent
molecule to emit photons of light. Fluorogens may also be used to label proteins.
Examples of fluorogens include fluorescein and derivatives, phycoerythrin,
allo-phycocyanin, phycocyanin, rhodamine, and Texas Red. The flucrogens are
generally detected by a fluorescence detector.

[0043] The lecation of a ligand in ¢ells can be determined by labsling an

antibody as described ahove and detecting the label in acrordance with methods
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well krown to those skilled in the art, such as immuncfluorescence microscopy
using procedures such as those described by Warren and Melson (Moi, Cell
Biol, 7: 1326-1337, 1987).
[0044] As indicated above, the monoclonal aniibodies of the present
invention, or active portions or fragments thereof, are particularly useful for
interfering with the initial physical interaction betwesn a staphylococcat pathogen
responsible for infection and & mammalian host, such as the adhesion of the
bacteria 1o mammalian exiraceliular matrix proteins such as the MAP protein,
and this interference with the physical interaction may be useful bath in freating
patients and in preveniing or reducing bacteria infection on in-gwelling medical
devices to make them safer for use.
[0045] In another emboadiment of the present invention, a kit which may be
useful in isclaiing and identifying staphylococcal bacteria and infection is
pravided which comprises the antibodies of the present invention in a suitable
form, such as lyophilized in & single vessel which then becomes aclive by
addition of an agueous sample suspectad of containing the staphylococcs!
bacteria. Such a kit ﬁill typically include a suitable container for housing the
antibodies in a suitable form along with a suilable immunodstection reagent
which will allow identification of complexes binding to the MAP antibadies of the
invention. For exampie, the immunodataction reagent may comprise a suitable
detectable signal or label, such as a biofin or enzyme that produces a deteclable

colar, etc., which normally may be linked to the antibody or which can be uiilized
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in other suitable ways so as to provide a deteciable result when the antibody
binds to the antigen.

[0046] In shori, the antbodies of the prasent invention which bind to the MAP
protein or active fragments thereof are thus extremely useful in tresting or
preventing staphylococeal infections in human and animal patients and in
medical or other in-dwelling devices. Accordingly, the present invention relates
to methods of ideniifying and isolating antibodies which can bind to the MAP
protein and which can be used in methods of treatment of staph infections which
involve opscenophagocyiic killing of the bacleria. Antibadies which are identified
and/or isulated using ihe present method, such as the MAP antibody which can
bind the Map protein and which can prevent or treat a staph infection thus is part

of the present invention

EXAMPLES

[0047] The following examples are provided which exemplify aspecis of the
preferred embodiments of the present invention. 1 should be appreciated by
these of skill in the art that the techniques disclosed in the examples which-follow
represent technigues discovered by the inventors to function well in the practice
of the invention, and thus can be considered to constituie preferred modes for iis
practice. However, those of skill in the art should, in light of the present
disclosure, appreciate thai many changes can be made in the specifc
embadiments which are disclosed and still obtgin a like or similar result without

departing from the spirit and scope of the invention.
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Example 1. Isolatlon and Sequencing of MAP pratein and DNA

[0G48] Using PCR, the first subdomain of map was amplified from 8. aureus
FDA 574 genomic DNA and subclored info the E. colf expression vector PQE-30
(Qiagen), which allows for the expression of a recombinant fusion protein
containing six histidine residues. This vector was subsequently transformed into
the £. coli strain ATCC 53151, grown in a 15-lter fermentor to an optical density
(QDgyp) 0f 0.7 and induced with 0.2 mM isopropyl-1-beta-D galacteside (IPTG) for
4 hours. The cells were harvested using an AG Technologies hollow-fiber
assemhly {pore size of 045 pm) and the cell paste frozen at -BO® C. Calls were
lysed in 1X PBES {10mL of buffer1 g of celi paste) using 2 passes through the
French Press @ 1100psi. Lysed cells were spun down at 17.000mpm for 30
minutes to remove cell debris. Supematant was passed over a 5-mL HiTrap
Chelating (Pharmacia) column charged with 0.1M NiCl,.  After loading, the
celumn was washed with 5 column volumes of 10mM Tris, pH 8.0, 100mM NaCi
{Buffer A). Prolein was eluted using a 0-100% gradient of 10mM Tris, pH 8.0,
100mM NaCl, 200mM imidazoke (Buffer B) over 30 column volumes. Mapt0
eluted at ~13% Buffer B (~26mM imidazole). Abscrbance at 280nm was
menitored. Fractions containing Map10 were dialyzed in 1x PBS.

[0048] The protein was then put through an endotexin removal profocol.
Buffers used during this protocol were made endotoxin free by passing over a 5-

mL Mono-Q sepharose {Pharmmacia) column. Protein was divided evenly

bestween 4x 15mL tubas. The volume of sach tube was brought to 9mb with |
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Buffer A. 1mL of 0% Triton X-114 was added to each tube and incubated with
rotation fer 1 hour at 4°C. Tubes wera placed in a 37°C water bath to separate
phases. Tubes were spun down at 2,000rpm for 10 minutes and the upper
aguecus phase from each tube was collected and the detergent extraction
repeated. Agueous phases from the 2nd extraction were combined and passed
aver a 5-mbL IDA chelating (Sigma) column, charged with C.1M NiCl, to remove
remaining detergeﬁt. The column was washed with 9 column velumes of Buffer
A before the protein was eluted with 3 column volumes of Buffer B. The eluant
was passed over a 5-mL Detoxigel (Sigma) column and the fiow-through
collected and reapplied to the column. The flow-through from the second pass
was colected and dialyzed in 1x PBS. The purifisd product was analyzed for

concentration, purity and endotoxin level before administering to mice.

Mzp10 DNA sequence {includes GxHis fusion) (SEQ ID NO:1):

ATGAGAGGATCGCATCACCATCACCATCACCGATCCCAGATTCCATATACAA
TCACTGTGAATGGTACAAGCCAAAACATTTTATCAAGCTTAACATTTAATAAG

AATCAACAAATTAGTTATAAAGATATAGAGAATAAAGTTAAATCAGTTITATAC
TITAATAGAGGTATTAGTGATATCGATT TAAGACTTTCTAAGCAAGCAAAATA

CACGGTTCATTTTAAGAATGGAACAAMAAGAGTTOTCGATTTGAAAGCAGGT
ATTCACACAGCCGACTTAATCAATACAAGTGACATTAAAGCAATTAGTGTTAA
CGTAGATACTAAAAAGCAAGTGAAAGATALAAGAGGCAAALAGCAAATGTTGTE
GACCTGCAGCCAAGCTTAATTAGCTGA

Aming acid sequence (SEQ ID NO:2):
MRGSHHHHHH GSQIPYTITY NGTSANILSS  LTFNKNQQIS YKDIENKVKS

VLYFNRGISD  IDLRLSKGQAK YTVHFKNGTK RWWDLKAGIH TADLINTSDI
KAISVNVDTK KQVKDKEAKA NVVDLQPSLI $

Example 2. Production and Isolation of the MAP Monoclonal Antihody
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[0050] The purified Map10 protein was used generate a panel of murine
monoclonal antibodies.  Briefly, & group of Balb/C mice received a series of
subcutanecus immunizations of 135 pg of Map.10 protein in solution or mixad

with adjuvant as described below:

Injaction Day Amount {ug} Route Adfuvant

Primary 0] 136 Subcutaneous Freund's Complsie
Boost #1 39 135 Subcutaneous Freund's Incomplete
Boost #2 63. 135 Subcutaneous Freund's Incomplete
Final Boost 130 135 Subcutaneous Freund's Incomplete

[0051] Three deys after the final boost, the spleens were remaoved, teased
inte a single cell suspension and the lymphocytes harvested. The lymphocytes
wera then fused to a 5P2/0-AgT14 myeloma cell line (ATCC #1581} Cell fusion,
subsequent plating and feeding were performed according to the Produgtion of
Monoclonal Antlbodies protocol from Cumrent Protocals in Immunolegy (Chapter
2, Unit 2.).

[0052] Any clonas that were generated from the fusion were then screened for
specific anti-Map.10 anfibody production using a standard ELISA assay. Positive
dones were expanded and tested further. Ten positive clonss were originally
identified, however four eventually died, leaving only six that were eventually
single cell clened by iimiting dilution.  Single cell clones were tested for activity
and only four of the original six clones preduced single cell clones that generajed

anti-Map.10 antibodies.
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Antibody Seale-up and Purification

[0053] Hybridoma cells were grown in RPMIDMEM, 1X Nutriidoma-SP medie;
containing  2mM  sodium  pyruvate, 4mM  L-glutamine and 2X  penicillin-
streptomycin to 2-3 liter cutture volumes, Hybridoma supematants were then
harvested by centrifugation. The supematants were fitered through 0.45 u
fiters and the IgG was affinity purified using protein G chromatography. The
monocionzl antibodies were eluted using 0.7M glycine, pH 2.7 and immediately
neutralized with one tenth volume of 2M Tre, pH 8.0. The purified IgG was then
dialyzed against 1X D-phosphate buffered safine, pB 7.4. !f needed, the purified

antibody was soncenirated and aliquots frozen.

Staphylococcus aureus sirains

[0054] S, auretis cells were taken from a frozen glyceral stock and were
inoculated onto a single blood agar plate and grown for 24 hours at 37°C. A
single colony was then selected and inoculated onto a new blood agar plate.
This was repeated for approximately 30 plates per 20 mis of final frozen stock.
The piates were then incubated for 24 hours at 27°C. Foliowing incubation, the
celonies ware scraped off the surface of each plate into a 50 mil tube coniaining
10 mis of 1XPBS, while gently vortexing to remove the bacteria from the scraper
(20-20 plates per sach 10 mils of PBE). An additional 10 mis of 1XPBS was then
added to the 10 mis of bacterial suspension, while vigorousty vortexing to
facililate separation of any agar debris from the bacteriz. The suspension was

pelleted by centrifugation, 3500xg at 4°C for 10 minutes. The bacleria was
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washed three times in D-PBS and resuspended 1o the desired volume of media,
The bactetial stock was placed into 1 ml aliquots by snap freezing in an
ethanolidry bath and placed in -B0°C freezer. CFUMI concentration of frozen
stock was determined by thawing 1 mi of stock, centrifuging 3500xg at 4°C for 10
minutes, decanting supematant fram tube and resuspending pellet in 1 ml of
TXPBS. Serial ¢ilutions from 10” to 10 using 100! of prior dilution and 800p! of
1XPBS were made and 50pl of 10 to 10? dilutions were plated in duplicate on
bood agar plates and incubated for 37°C for 16-18 hours. The absorbance at
600nm for 107" to 10 was measured and recorded. The CFU/ml was determined
{CFU/mi=(average # colonies X dilution factory0.050 mis) and averaged for each
diluticn to determine the average CFU/ml. On the day of injsction two 1ml
aliquots were thawed, combined inte one tube and voriexed. Following injec;tions.
10%, 10%, anag 107 dilutions o-f tha sample preparation were plated on blood agar
plates ta determine the CFU/ml injected.  The amount of bacteria injected was

2.2 X10° CFU/mi §. aureus Bamnett.

Animal, Sex, Species, Number, Age and Source

[D055) Female Balb/C mice (5-6 weeks of age) were purchased from Tagonic
Quality Laborafory Animals and Services for Research (Germantown, NY).
Animals were allowed fo acclimale for at least 14 days prior to infliation of
treatment.  Upon arrival, the mice were examined, group housed {5 / cage) in

pelycarbonate shoe box cages with absorbent bedding. Al mice were placed on
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& 12 hour light-gark cycle under the required husbandry standards found in the

N$H Guide for the Care and Use of Laboratory Animals.

Identificafion and Randomization

[0058] All animals were uniguely identified using tail tattoos pricr to dosing.
Prier to initiation of trealment, the animals were individually weighed and theic
.health was evaluated. Mice were randomized and assigned fo treatment groups

using stratified body weights.

MAP Specific Monoclonal Antibodles (Mah), Isotype:
HOT MAR 10 Mab, 19G,
HO4 MAF.10 Mab, IgG,
HOT MAP_10 Mab, 1gG,
H10 MAP.10 Mab, IgG,
Gaontrol
[0057] The c;:mtrol was Phosphate Buffered Saline, pH 7.4 (PBS), purchased

from Life Technologies, Inc. {Cat. No. 10010-023; Lot No. 1078748),
[0asg] The experimentat design for the experiments are shown below:

Experimental Design

Table 1,
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TREATMENT CHALLENGE
Grotp | No. | Antibody Dose | Route | Fre- Time | Bacteria | Stock Route
¥ of guency | Peint Dilu-~
ice tion. .
i 10 HO1 MAP.10 | 0.5 mg | [P oncea -18hr. | Bamelt |[22x10° |1V
2 16 | HO4 MAP.1O [ D.5mg | IP once -18hr. | Bamett | 22x10°1 1V
3 15 | HO7 MAP.10 |05 mg [P once | -18hr. §Bamelt |[22xi0f| v |
4 15 |HI0MAPAO | 05mg [ IP once | -18hr | Bamett | 222007 | W
5 15| D-PES NiA P once | -t8hr | Bamelt [ 22x0° [tV T
DATA

[0058] Mice were treated by infraperitoneal (IF; 0.5ml) injection with 0.5 mg of
monoclonal HO1, HO4, HO7, Ht0 or PBS. Eighteen hours after 1gG
administration, the mice were challenged with a single intravenous (V) injection
of 5. aureus strain Barnett, The mice were then followed for 7 days (Fig. 1} and
the survival data of each group of mice was analyzed by a logrank test known as

Mantel-Cox. The data are summarized in the Table 2.

Table 2.

I Experimental | Statistic

|
| Group

HO1 vs. PBS | p=0.5837
HO4 vs. PBS | p = 0.0282
HO7 vs. PBS | p = 0.0005
H10vs. PBS | p=0.0377
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[0060] Monaclonal HO7 exhibited the best protective effects in the mouse
bacterernia model. Monoclonat HO1 had no efficacy, whereas monoclonals HD4
and H10 produced significant protection compared to control, but somewhat less
effective when compared to HO7. The data presented here cleardy demanstrated

that monoclonal antibodies against MAP protect against §. aureus infections.

Example 3. Comparison of Mab HG7 and Mab1i0 against several 5. aureus
strains

Antibody Scale-up and Purification

[0861] Hybridoma cells were grown in RPMI/DMEM, 1X Mutridoma-SP media
containing 2mM sodium pyruvate, 4mhM L-glutamine and 2X  penicillin-
streptomycin to 2.3 liter culture valumes. Rybridoma supernatants were then
harvested by centrifugation. The supematants were filtered through 0.45 M
filters and the IgG was affinity purified using protein G chromatography. The
monoclonal antibodias was eluted using 0.1M giycine, pH 2.7 and immediately
neutralized with one tenth volume of 2M Tris, pH 8.0. The purified IgG was then
dialyzed against 1X D-phesphate buffered saline, pH 7.4, If needed, the purified

antibody was concantrated and aliquets frozen.

Staphylococous aureus
[0082] E. aureus cells were laken from g frozen glycerol stock and were

inoculated onto a single blood agar plate and grown for 24 hours at 37°C. A
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single colony was then selected and inoculated onte a new blood agar plate.
This was repeated for approximately 30 plates per 20 mis of final frozen stock.
The plates were then incubatad for 24 hours at 37°C. Following incubation, the
colonies were scraped off the surface of each plate into & 50 ml fube containing
10 mls of 1XPBS, while gently vortexing to remove the hacteria fram the scraper
(20-30 plates per each 10 mis of PBS). An additional 10 mis of 1XPRS was then
added to the 10 mis of bacterial suspension, while vigorously veriexing to
facilitate separation of any agar debtis from the bacteria. The suspension was
pelleted by centrifugation, 3500xg at 4°C for 10 minutes.  The bacteria was
washed three times.in D-PES and resuspended 1o the desired volume of media.
The bacterial stock was placed inte 1 ml aliquots by snap freezing in an
ethanol/dry bath and placed in -80°C freezer. CFU/ml concentration of frozen
stock was dedermined by thawing 1 ml of stock, centrifuging 3500xg at 4C for 1D
minutes, decanting supernatant from tube and resuspending pellet in 1 ml of

TXPBS. Serial dilutions from 107" to 107 using 100! of prior dilution and §00p! of

1XPB& were made and 50ul of 10 to 10* dilutions were plated in duplicate an’

bleod agar plates and incubated far 37°C for 16-18 hours. The absorbance &t
600nm for 107 to 10 was measured and recorded. The CFU/mI was determined
(CFU/mi={average # polonies X, dilution faclory0.060 mis) and averaged for each
dilution to determine the Average CFU/mlL  On the day of injeclion two 1ml
aliquots were thawed, combined into one tube and vortexed. Fallowing injections,
10°, 10, and 107 dilutions of the sample preparation were plated on blood agar

plales to determing the CFLY/mI injected.  The amount of bacteria injectod was
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1.4 X10% CFU/ml 8. aureus Barnett, 2.3 X 10° GFU/ml 8. aursus ATCC 25023,

4.9 X 107 CFU/ml & avireus ATCC 49230,

Anlmal, Sex, Species, Number, Age and Source

[0063] Female Balk/C mice (5-6 weeks of age) were purchased from Tacanic
CQuality Laboratory Animals and Services for Research (Germantown, NY).
Animals were aliowed to acolimate for at least 14 days prior to initigtion of
treatmeni. Upon arrval, the mice were examined, group housed (5 / cage) in
polycarbonale shoe box cages with absorbent badding. All mice were placed on
a 12 hour light-dark cycle under the required husbandry standards found in the

NiH Guide for the Care and Use of Laboratory Animals.

Identificatlon and Randomization

[0064] All animals wara uniguely idenfified using tail tattoos pricr to dosing.
Prior to initiation of treatment, the animals were individually weighed and their
heaith was evaluated. Mice ware randomized and assigned to freatment groups

using stratified body weights.

MAPR Specific Mabs
HO7 MAP.10 Mab

H1Q MAP.10 Mab

JP 2004-512040 A 2004.4.22
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[0065] The control was Phosphate Buffered Saling, pH 7.4 (PBS), purchased

fram Life Technoiogies, Inc. (Gat. Mo. 10010-023; Lot No. 1078749).

[0068] The experimental design for the experiments are shown below:

Experimental Design

Table 3
TREATMENT CHALLENGE
Group | Mo, of | Antibody | Dose Route | Fre- Time Baclarla Ino-culur | Fouls
# Wice quency | Polnt GFLY i
e o Uil ;
i 15 | HO7 0.5mg P once AEHr. Barnett 14X IV
MAP. 10
H (5] HE7 TEmg | P once ECITN Ee s R Y
WAPAL
3 T a7 TEmg | once TR, | ATCG49za0 | 4.85X70 i3
MAPAT .
1l T3 ) o5mg | onos ABbr, | Bamstt TEAE | IV
HMAPID
5 5 RS 95my | P ance TBh, | ATCC 25923 | 23XA08 | W
AP 10
5 % [ 95mg | F ance Eh | ATCC 49230 | 4EA0 [ W
MAP 10 [ S
7 S O-PBE | WA P ance “ghr. | Gamett TAKIE T
& DFBS | W P ance Sighr, | ATCGR5023 | ZaXP |
ER EH GFES | N P once “i8hr. | ATCC 49230 | 4.5X10 T
DATA

[0e87] Mice were treated by intraperitoneal (1P; 0.5ml} injection with 0.5 mg of

monaclonal HO?, H10 or PBS. Eighteen hours after IgG administration, the mice

were challenged with a single intravercus {IV) injection of 5. aureus sirain

Barnett. The mice were then followed for 7 days and the survival data of each
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group of mice was analyzed by a logrank test known as Mantel-Cox. The data

are summarized in Table 4,

Table 4.
Test Agents | Challenge Statistic
Bacterial Strain
HO7 ve. PBS [ ATCC 25323 b < ¢.0001 ]
H10 vs. PBS | ATGC 25923 p=0.0078
HO7 vs. PBS | ATCC 48230 p < 0.0008
H10 vs. PBS | ATCC 48230 p = 0.0062
HO7 vs. PBS | Barneft p=0.0173
H1¢vs. PBS | Bamett p =0.0396

[0083] These data clearly demonsirate thai a single infusion of Map.10
monocianal antibedy HO7 and H10 can significantly prevent bacteremia mediated
death against mulliple strains of S eureus in a relevant in vivo model. The data

are shown in Figures 2, 3, and 4.

Example 4. Isolation and Sequencing of Varlable Reglon Sequencas

[Do68] Messengar RNA was isclated fiom Map HO7 hybridoma cells using the
Fast Track 2.0 kit {Invitregen; Cat. No. K4500). Briefly, 1.4x10® hybridoma cells
oultured in DMEM-10 madium with 10 % FBS wers washsd with PBS, pelletad by
centrfugation then lysed in detergent contaling Protein/RNase Degrader. PolyA”
mRNA was igolated by affinily purification on oligo-dT cellulose. Synthesis of first
strand cDNA was accomplished using 5pg of mRNA and reverse transcriptase in
a cDMNA synthesis kit (Movagen; Gat. No. §8001-3) containing 20 pmcl of 3

oligorucleotide mouss-specific primers (Novagen; Cat. Nos. 69786 and 69812)
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for each variable heavy and variable light chain. A portion (5 to 50 ng) of the
¢DNA was amplified by the polymerase chain reaction {PCR) using the PCR
Reagent Bystem (Life Technologies; Cal. No. 10198-018) and a mouse variable
heavy and light chain specific primer set (Novagen; Cat. No. 70081-3, 5 pmol
each) for 30 cycles (94 C hot start then cycles of 94 C for 1 min, 50 C for 1min
and 72 C for 1min). PCR products were fractionated electrophoretically in a 1%
ultra pure agarose gel in sodium acstate buffer and visualized by ethidium
bromide staining. PCR fragments matching the predicted size were excised from
the gel and purified using BIO 101 Geneclean spin columns {Cat. No. 1101-400)
for ligation inte the pCR21-TOPO (Invitrogen) plasmid, followed by
transfarmation into cormpatent TOP10 E. coil. {Invitrogen; Cat. No. K4500). After
izolating plasmid DNA using QlAprep Spin Miniprep Kit {QIAGEN; Cat. No.
27108), positive clones with inserts were ideniified by restriction endonuclease
digestion and agarose gef slectrophoresis, followed by sequencing on an ABI

automatad sequencer using M13 Forwerd and M132 Reverse primers.
[0o7a] The results of the sequencing were as fallows:

HO7VLG-2 (variable light sequence) (SEQ ID NOS:3 and 4)

GATGTTTTGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTUTIGGAGATC
AAGCCTCCATCTCTTGCAGATCTAGTCAGAATATTGCTTTTAGTGATGGAAC
CACCTATTTAGAATGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTG
ATCTACAAAGTTTCCAACCGATTTTCTGEGGTCCCAGACAGETICAGTGGCA
GTGBATCAGGGACAGATTTCACACTCAAGATCAGCAGTGTGBAGGCTGAGG
ATCTGGGAGTTTATYACTGCTTTCAAGGTTCACATGT TCCGCTCACGTTCGH
TGCTGGGACCAAGCTGGAGTTGAAT
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DVLMTQTPLSLPVELGDOASISCRSSQNIAFSDGTTYLEWYLQKPGQSPKLLIYK
VENRFSGYPDRFSGSGSGTDFTLKISSVEAEDLGYYYCFQGSHYPLTFGAGTK
LELM

Aming acids representing a COR are underlined
HE7VHD-1 {variable heavy sequence} (SEQ ID NQS:5 and &)

CAGGTCCAAGTGCAGCAGCCTGGOGCTEGAGCTEGTGAGGLCTGGGACTTC
AGTGAAACTGTCCTGCAAGGCTTCTGGCTACACGTTCACCAGCTACTGGAT
BAGCTGGACTAAGCAGAGGCCTGACCAAGGCCTTRAGTGGATTGGAAGAAT
TEATCCTTACGATAGTGAAACTCACTACAATCAAAAGTTCAAGGACAAGGTC
ATATTGACTGTGGACAAATCCTCCAGCACAGCCTACATGCAACTCAGCAGEE
TGACATCTCAGGACTCTGCGGTCTATTACTG TGCAAGATTGGTCCCCCACTS
CACGGACTACTGGEGGCCAAGGCACCACTCTCACAGTCTCCTCA

QVOLQOPGAELVRPGTSVKLSCKASGY TFTSYWMSWTKQRPDQGLEWIGRID
PYDSETHYNQKFKDKVILTVDKSSSTAYMOLSSLTSEDSAVYYCARLVPHS TDY
WGQGTTLTVSS

Aming acids representing a2 COR are underlined
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What Is Claimed lg:
1. An isolated antibody which binds fo the Map10 protein from 8. aureus.

2 An antibody according to Claim 1, wherein said antibody prevenis 5. aurous

infection in a human or animal.

3. An antibady accarding te Claim 1, wherein said antibedy inhibits binding of

staphylococcal bacieria to eukaryotic cells.

4. An anfibody according to Claim 1, wherein said antibody is suiiable for
parenteral, oral, intranasal, subcutaneous, gerosolized or intravenous

administration in a human or animal.

5. An antibody according to Claim 1 wherein the antibody is a monoclonal

antibody.

6. An antibody according fo Claim 5 wherein the moenoclonal antibody is of a
type selected from the group consisting of chimeric, humanized and human

monoclonal entibodies.
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7. An antibody according to Claim 5 wherein the antibody is a single chain

monocional antibody.
a An antbody according to Glaim 1 which comprises a antibody fragment
having the same binding specificity of an anfibedy which binds to the S aureus

MAP protein.

9. An antibody according to Claim 1 having a varable light sequence

according to SEQ ID NO:4,

i0.  An antibody according fo Claim 1 having a variable light sequence encoded

by a rucleic acid sequence according to SEQ 1D NO:3 o degenerates thereaf.

11, An antibedy according {o Claim 1 having a variable heavy sequence

according to SEQ 1D NC:6.

12, Anantibedy according to Claim 1 having a variable light sequence encoded

by & nucleic anid sequence according to SEQ 10 NO:5 or degenerates thereof.

13.  An antibody according to Claim 1 wherein the antibody is a polyclonal

antibody.

14.  Isolated antisera containing an anttbody according to Claim 1.
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18. A diagnostic kit comprising an antibody according to Claim 1 and means

for detecting hinding by that antibody.

16. A diagnostic kit accerding to Claim 15 wherein sald means for detecting

hinding comprises a detectable label that is linked to said antibody.

17. A method of diagnosing an infecfion of S. aureus comprising adding an
antibody according to Clairm 1 to & sample suspected of being infected with S.

aureus, and.determining if antibodies have bound to the sample.

18. A pharmmaceutical compasition for tfreating or preventing an infection of S
aureus comprising an effective amount of the antibedy of Claim 1 and a

pharmaceutically acceptable vehicls, carrier or excipient.

19. A method of treating or preventing an infection of S, aureus comprising
administering fo a human or animal patient an effective amount of an antibody

according to Claim 1.

20. A method of inducing an immunological response comprising

administering to & human or animal an isolated S. awsus Map10 protein.

JP
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21, A method of identifying antibodies to the Map10 protein comprising adding
an isolated Map10 proein to & sample suspected of containing anti-MAP
antibodies, and determining if antbodies have bound to the added Map10

protain,

22, Anisolated antibody which binds to the Map10 protein from 8. avreus.

23.  Anigolated antibody according to Claim 1 that has the ability to bind o the

amino acid sequence of SEQ 1D NO:2,
24 An isclated antibody according to £laim 1 that has the ability fo bind to &n
amino acid sequence coded by the nucleic acid sequence of SEQ ID NO:1 ar

dagenerates thereof.

25 An isolated antihody having a varable light sequence according to SEQ ID

KO,

26.  An isolated antibody having a variable heavy sequence according to SEQ

1D NCxE.

27,  Anisolated S avreus Map10 protein.
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28.  An isolated protein according to Claim 27 having an aminc acid sequence

according to SEQ ID NO:2.

28.  Anisalated protein according to Claim 27 having an amine acid sequence
encoded by a nucleic acid sequence according to SEQ ID NO:1 or degenerates

thereof.
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<110> THRIBITEY, INC.

SEQUENCE LISTIKG

<120> MROCLONAL ANYIBODIES TG
TREATING AND PREVENTING INFECTICHS

<130»  POQEZZWO00/BRAS

<150%>  GO/S277,287
%151 2001-03-21

<150 $0/241,832
<l51l> 2000-1C-20

<160> B

<170» Patenlln versien 3.0

<210> 1
w2lix  3%8
“212% DRA

213k  Staphylococous

<400= 1
atgagaggat

Aaatggtacaa
tatsaagata
atcgatttoa
agagthgteg
asagcaatta
aatyttghey
<210> 2

<21L»  13:
<21Z» PRT

cyrateacta
gooadsacat
tagagaataa
gactttetaa
atttoaaaga
gtgetazogt

acctycagoo

4213r Staphylococous

<400 2

aurens

tRaccatoac
tttatraagc
2gttzaatca
graagcaaaa
aggeaticac
agstactaaa

pagotiaati

Auraus

HE AP PROTEIN AND NETHOD CF USE

ggaicecaga

thaacal

gttt

tta

act

tacacggtic

acagccgactk

zagrazgtoa

agetgs

HMet Arg Gly Ser His His Eis His His His

1

10

Thr Ile Thr val Asn Gly Thr 3Ser Gin Asn

Phe Asn Lys Bsn Gln Gln Ils Ser Tyr Lys

35

20

49

25

Lys Ser Val Lew Tyr Phe Aspm Arg Gly Ile
3

50

i

Gly

(66)
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thocatatae gatcactgtg

otaayzatca acaaattagt

traztagagy tettagtgat

atilbaagaa tgysacaaan

taatcaarac aagtgacatt

argrtaaaga ggosaaagon

Ser Gln

Lew ser

Tle Gln

S

Asp Tle
60

Tle Pro Tys
ta

Sax Leu Thx
30

Zan Lys Val

Asp Leu Aryg

N

ano

30

ER
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2
ien Ser Lys Gln Ala lys Tyr Thr Val Hirc Phe
65 70 75
Arg Val Val Bsp Leu Lys Rla Gly Ile dis Thr
85 a0
Thy Ser Ast Tle Lys Ala Ile Sexr Val Asn val
100 105
Val Lys Asp Lys Glg A%a Lys Ala Asn Vel Vval
125 120

Teu Ile Ser

130
<210x 3
211> 3386
<Z212> DHA
<213>  Stephylocooous aureus
<4Q0» 3
gatgttttyas tgacccasac tocactoteoe chygoetygtoa
atctcttgea gutctagbca gzatateget totaglgatg
tacckgouga aaccaggocz gteticcaaeg oicofgazes
totggagies cagacaggtt cagiggoeyt goalcaggga
agoagtgigy aggctgagga tetoggagtt taktacige:
cloacgticg gtgotgagae cangetggag ttgaat
<z1G> 4
211> 112
<212» PRT
213> Staphylococcus aureus
<QGD$ 3
Asp Val Leu Met Thr Gla The Pru Lewn Ser Leu
1 5 10
Bsp Gln Ala Ser Ile Ser Cys Ara Ser Ser Gln

20 25
Eap Gly Thr Thr Tyr Leu Glu Trp Tyr Lec Glo
35 40

Fro Lys Lew Lea Ile Tyr bLys ¥al Ser Asn Rrg

50 54
hsp Arg Fhe Ser Gly Ser Gly Ser Gly Thr Bsp
&5 70 75
Ser S5er Val Glu Ala Glua Asp Iea Gy Val Tyyx

Lys A

Aka

A=p

Thr

Leu
125

Gly
Leu
Lys
110

Cln

gtotiggags

graceaccts

acaaagttte

cagabltcas

tkocaaggtbc

Asn

Lys

Fhe

ED

Fhe

Tyr &

val

Ile

Fro

45

Thr

Ser

Rla

30

Gly

Gly

Leu

FPhe
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Thr Lys

Ile
93

Lys

Fro

toaa
ttta
caan
asic

acat

Leu

15

Phe

Gln

val

Lys

Gla

82

han

dasx

geotoo
gaatog
cgatth
aagate

gtheog

Pra

Il=
He

1zn

189

240

230

336
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Ser His Val Pro Lec Thr Phe

€210
<2lilx
<112
<213>

<400
caggtoc.

toctgoa
vekgace
aztcaaa
atgoaas
acoeact
<210>
<211
<2lEw
<213%
<400

Gln Val
1

Ser val
Trp ket
Gly Arg

50

Lys Asp
Met Gln

ala Rrg

Leu Thr

S
351
[B2F

100

85

Staphylococcus auraus

5
aac

2
23y
50t
on
wea
[

117
FRT

Staphyleococcus aureus

g

Gl

Lys

Lys

Leu

Leu

Val
115

Lew
Leu
20

TIp

Asp

Val

Sex

Val
b

Gin
5

Gex

Thr

Ser
85

Fro

Glr Fro

o
o
b
=
2
o

Cys Lys Als Ser
5
Lys GIn Arg Frc
40

Tyr Asp Ser Gla
55

Lew Thr Va: Msp
kL

Lew Thr Sex Glu

His S=r Tar Asp
105

89

Glu

1o

Bsp

Tk

Lys

Eso

o0

Tyx

Zly mla Gly Thr
195

tgcageoager tggggotgay ctoagltgagoe
cttetggeta cacgticace agotactgga
goctigaghy gatbggaaga attgateste
tcaaggscaa ggteatettg actgtgoaca
geagentgad atebgaggaa totgoggte:

sggactactg gggocaagge accackebea

Tyr

Gln

Eis

(68)

POTIUSOL 32550

as

Zys Leu Glu Zeu Asn

110

ctgygacklc

tgagectggas

acgataghbgn

aatgotocag

attactobyge

cagteotecte

Val Arg

“hr Pha

Gly Ten
45

Tyr Asn

60

Bar 56x

Ala Val

Gly GIn

Pro

Thr

32

Glu

Gl

Thr

agtgaaactg
taagcagaqgy
saotcactas
cacagoctac
aagattgghs

Gly Thr

Jer Tyr

Trp Tle

Lys Fns

Rla Twr

B

Tyr Cys
a5

Thre Thr

240

300

351
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Sronp LI glaim{s} 14, drawn to 1 methiod of treating o preveating 2 Staph, aurews infernon using the anthody
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The antibody that Linds to mm nitite agid segnenct eneoded by the nneleic acifl sequence of SEQ T N1 o
degencrntes thereol, is the willping feamre of the instant invention, However, s an antibody s alteady disclosed in
the prior art. For example, see Exanipls 7 of Took et al. {US 5.646,240) and therefore, the special technics] Feature
does not define 2 conrribubon ever the prier it Although the autigen at antibody produee of the invention and 1y
fivat arsthiod of wsing the praduet, e, clais 17, is a perwiteed cumbination uader PCT Bnle 142, in the wstant sams,
since che specisl technical feature is alvendy disolosed in the are, the Nisk methed of nre of the product is pliced in «
separate group. It is farther nored chat, techs v, the abgesoe of @ spusial techaical Feavnre woudd pormit che
separation of e methed of using rhe praduer trom the product itself, Fhe Mupto protein is the secand claimed
product that is distinet [rem the aatibedy praduct. Note that PCT Rule 15 does not provide for nwiltiple prodiet: ox

methods within 4 single applheation
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