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POLYPEPTIDES AND IMMUNIZING COMPOSITIONS CONTAINING |
GRAM POSITIVE POLYPEPTIDES AND METHODS OF USE

CROSS-REFERENCE TO RELATED APPLICATION
This application claims priority to U.S. Provisional Patent Application Serial

No. 61/210,772, filed March 23, 2009.

BACKGROUND

Gram-positive bacteria are a remarkably diverse group of organisms that
cause a variety of diseases in both humans and animals. Some of the pathogens
recognized as important in human and/or animal health include bacteria belonging to
the families of Corynebacteriaceae, Enterococcacae, Micrococcaceae,
Mycobacteriaceae, Nocardiaceae, and Peptococcaceae, which include such bacterial
species as Actinomyces spp., Bifidobacterium spp., Corynebacterium spp.,
Enterococcus spp., Erysipelothrix spp., Eubacterium spp., Kytococcus spp.,
Lactobacillus spp., Micrococcus spp., Mobiluncus spp., Mycobacteria spp.,
Peptostreptococcus spp., Propionibacterium spp., and Staphylococcus spp. These
pathogens cause a multitude of clinical manifestations in many different animal
species. The treatment for such infections has historically been antibiotics that attack
the common structures and functions of gram-positive organisms. However, many of
the more ubiquitous gram-positive organisms have developed resistance to several
classes of antibiotics, making treatment of infections difficult. The widespread use of
antibiotics in the treatment of bacterial diseases in both humans and food production
animals is likely a major contributing factor in the proliferation of antibiotic-resistant
strains of many species of gram-positive organisms. Therefore, there is a great need
to find different treatments that prevent or eliminate infections by gram-positive

organisms in animals as well as humans.
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Staphylococcal infections in agricultural animals

In the agricultural industry a number of important diseases are caused by
gram-positive organisms. Examples of clinical conditions caused by gram positive
bacterial infections include, mastitis, septicemia, pneumonia, osteomyelitis,
meningoencephalitis, lymphangitis, dermatitis, genital tract infections, metritis,
perinatal disease, pituitary abscesses, arthritis, bursitis, orchitis, cystitis and
pyelonephritis, caseous lymphadenitis, tuberculosis, ulcerative lymphangitis,
erysipelas, laminitis, tyzzer’s disease, tetanus, botulism, enteritis, malignant edema,
braxy, bacillary hemoglobinuria, enterotoxemia. Staphylococcus spp., in particular,
are capable of infecting many different species of agricultural animals and can cause
enormous economic losses. For example, the United States dairy industry is
estimated to lose approximately $185 per cow annually due to mastitis, a disease
often caused by Staphylococcus aureus. Since there are 9.5 million head of milking
cows in the U.S., the annual cost of mastitis is approximately $1.8 billion. This is
approximately 10% of the total value of farm milk sales, and about two-thirds of this
loss is due to reduced milk production in sub-clinically infected cows. Other losses
are due to discarded abnormal milk and milk withheld from cows treated with
antibiotic, costs of early replacement of affected cows, reduced sale value of culled
cows, costs of drugs and veterinary services, and increased labor costs. In addition to
its prevalence within the bovine dairy industry, mastitis caused by gram-positive
cocci is also common among goats and sheep. Additional animal diseases caused by
S. aureus include botryomycosis in horses, purulent synovitis and osteomyelitis in
poultry, snuffles in rabbits, abortions in swine, and tick pyemia in lambs. Other
species of staphylococci are major skin pathogens of canine (S. intermedius) and
swine (S. Aycius). In poultry species, staphylococcal pathogens cause endorcarditis

and septicemia.

Staphylococcal infections in humans

Staphylococcus spp. are also human pathogens causing a wide variety of
infections. The species Staphylococcus aureus, a common colonizer of human
mucosa and skin, is an opportunistic pathogen that can cause diverse human
infections. For example, S. aureus is the causative agent of several skin infections,
including impetigo, furunculosis, cellulitus, and scalded skin syndrome, as well as

2
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potentially fatal post-surgical wound infections. In addition, the exposure of
immunocompromised individuals to S. aureus in hospital settings has resulted in
organ infections such as pneumonia, urinary tract infections, osteomyelitis, arthritis,
bacteremia, and endocarditis. S. aureus is also the causative agent of toxinoses, most
notably toxic shock syndrome and food poisoning. Food poisoning caused by the
staphylococcal enterotoxin B is the most common cause of food-borne illness,
surpassing even salmonellosis, campylobacteriosis and listeriosis. Other species of
staphylococci also cause human disease; S. epidermidis, S. haemolyticus and S.
hominis commonly infect implanted medical devices and S. saprophyticus is

associated with urinary tract infections in women.

Virulence mechanisms of staphylococci

Staphylococci infect a variety of host tissues and evade the immune system
through the production of several types of secreted proteins, surface expressed
virulence factors and metabolic systems designed for survival amidst the limited
resources and active defenses associated with the host environment. Colonization is
the necessary first step in establishing infection; numerous factors including capsule,
lipoteichoic acid, and teichoic acid are common structural components contributing
to colonization. In addition, surface proteins such as staphylococcal fibronectin-
binding protein and bone-sialoprotein binding proteins specifically bind host tissue
components. Toxins are commonly produced among staphylococcal pathogens and
are highly damaging; several human diseases, including food poisoning, toxic shock
syndrome and exfoliative skin conditions, are the direct result of extracellular
secreted toxin proteins. A single isolate may encode genes for 20-30 different
secreted toxins. Some of the secreted protein products are superantigens that can
bind nonspecifically to the MHC class II molecule of an antigen-presenting cell and,
simultaneously, to the T-cell receptor of a T cell. The binding induces T cell
signaling and leads to the release of high levels of proinflammatory factors,
ultimately inducing host damage due to the overwhelming immune response.
Another class of virulence factors expressed on the surface disguise the bacteria from
the host immune system. For example, the S. aureus surface-expressed Protein A
inhibits opsonization and phagocytosis by binding of the Fc component of host
antibody. Numerous proteases, hemolysins (alpha, beta, gamma and delta),

3
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nucleases, lipases, hyaluronidase, and collagenase also aid bacteria in extracting

nutrients from surrounding cells and protecting them against host defenses.

Antibiotic resistance among staphylococci

The CDC estimates that each year nearly 2 million people in the United States
acquire a nosocomial infection, resulting in 90,000 deaths annually. Of these fatal
infections, 70% are caused by antibiotic-resistant bacteria. The increase in antibiotic-
resistance among microbial species is particularly pronounced in skin and mucosal
colonizers such as S. aureus. For example, the vast majority of S. aureus isolated
from hospital settings are resistant to penicillin, and 50% are also resistant to the
semisynthetic penicillins, such as methicillin, nafcillin, and oxacillin. These isolates,
referred to as MRSA (methicillin resistant S. aureus) were first seen in the 1970s, and
are now firmly established in hospital settings. Recently there have been several
cases of MRSA infections in the community, where the infected individuals had no
previous exposure to hospitals or healthcare workers. This alarming trend is
intensified by the isolation of MRSA isolates that are less susceptible to vancomycin,
a glycopeptide used to treat MRSA. Very few strains have been shown to be truly
resistant to vancomycin according to the CDC’s definition of vancomycin resistance,
but several MRSA strains have been characterized as consisting of subpopulations
with reduced susceptibility to vancomycin, or VISA (vancomycin intermediate S.
aureus). Since the isolation of vancomycin resistant and vancomycin intermediate
strains is a relatively new development, there is little data concerning their prevalence
in hospitals and/or the community. Occasionally, VRSA (vancomycin resistant S.
aureus) with full resistance to vancomycin and carrying a resistance plasmid likely

acquired from Enterococcus spp. have also been recovered from humans.

Strategies for the prevention and treatment of Staphylococcus infections

The emergence of numerous gram-positive pathogens that are resistant to
multiple antibiotics has fueled research efforts aimed at developing preventative
vaccines to protect against disease. Vaccines are designed to be administered to
patients in order to elicit a long-term memory response from the immune éystem, SO
that if the pathogen is encountered at a future time, the immune system can more
quickly and efficiently clear the pathogen. To date, a broadly-protective vaccine

4
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against gram-positive pathogens associated with a number of severe human diseases,
particularly those disease associated with staphylococcal infections, is not available.
Vaccine development approaches for the prevention of staphylococcal infections
include those reporting the use of microbial surface components recognizing
adhesion matrix molecules [MSCRAMMS (Nilsson et al. 1998. J Clin Invest
101:2640-9; Menzies et al. 2002. J Infect Dis 185:937-43; Fattom et al. 2004.
Vaccine 22:880-7], surface polysaccharides (McKenney et al. 2000; McKenney et al.
1999. Science 284:1523-7; Maira-Litran et al. 2002. Infect Immun 70:4433-40;
Maira-Litran et al. 2004. Vaccine 22:872-9; Maira-Litran et al. 2005. Infect Immun
73:6752-62) and mutated exoproteins (Lowell et al. 1996. Infect Immun 64:4686-93;
Stiles et al. 2001. Infect Immun 69:2031-6; Gampfer et al. 2002. Vaccine 20:3675-
84), as antigens in subunit vaccine compositions, as well as one live avirulent strain
(Reinoso et al. 2002. Can J Vet Res 66:285-8) and several DNA vaccine approaches
(Ohwada et al. 1999. J Antimicrob Chemother 44:767-74); Brouillette et al. 2002.
Vaccine 20:2348-57; Senna et al. 2003. Vaccine 21:2661-6). Although many of
these compositions have shown some degree of protection, they have achieved little
cross-protection against diverse staphyloccocal strains and have additionally failed to
elicit substantial immune responses in immunocompromised patients, an important
at-risk population for nosocomial infections.

The most severe staphylococcal diseases are those mediated by the
aforementioned supernantigenic pyrogenic exotoxins (SPEs) that nonspecifically
stimulate T-cells independent of antigen presentation. Such diseases include toxic
shock syndrome, exfoliative skin disease, and possibly Kawasaki syndrome. For
these SPE-mediated diseases, immunotherapeutic agents that boost the immune
system during an active infection are often more effective than vaccines, which are
typically administered prior to infection. The overwhelming nature of the immune
response to SPE necessitates rapid reduction in toxin activity as the first objective in
therapy. To date, toxin neutralization in S. aureus-mediated disease has been most
effectively accomplished by the administration of intravenous human
immunoglobulin (IVIG), a purified, concentrated human antibody preparation from
several thousand human donors (Takei et al. 1993. J Clin Invest 91:602-7; Stohl and
Elliot. 1996. Clin Immunol Immunopathol 79:122-33). The widespread distribution
of S. aureus, which colonizes approximately 30% of healthy human adults, coincides

5
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with high exposure rates for the majority of the population, so the level of anti-
staphylococcal anti-toxin antibodies in IVIG is often sufficient to neutralize toxin
long enough to stabilize the immune response until the bacterial load is reduced with
antibiotics (Schlievert, 2001. J Allergy Clin Immunol 108(4 Suppl):S107-110).
IVIG preparations from multiple manufacturers have been shown to neutralize toxin
in proliferation assays with human peripheral blood mononuclear cells, inhibit toxin-
induced human T cell-driven B cell differentiation in vitro (Stohl and Elliot. 1996.
Clin Immunol Immunopathol 79:122-33; Stohl and Elliott. 1995. J Immunol
155:1838-50; Stohl et al. 1994. J Immunol 153:117-27) and reduce IL-4 and IL-2
secretion in PBMCs stimulated with staphylococcal enterotoxin B (Takei et al. 1993.
J Clin Invest 91:602-7; Darenberg et al. 2004. Clin Infect Dis 38:836-42). IVIG
therapy, with its proven ability to neutralize SPE, is now a recommended therapy for
Kawasaki syndrome and is gaining favor as a treatment method for staphylococcal
toxic shock syndrome (Schlievert 2001. J Allergy Clin Immunol 108(4 Suppl):S107-
110). Use of IVIG as an immunoprotective wound lavage during surgery has also
been investigated in mice (Poelstra et al. 2000. Tissue Eng 6(4):401-411). Although
standard IVIG has utility for limiting the advance of some staphylococcal SPE-
mediated disease, the safety, efficacy and consistency of human IVIG preparations
generated from thousands of unselected human donors remains controversial (Baker
et al. 1992. N Engl J Med 327:213-9; Miller et al. 2001. J Allergy Clin Immunol
108:591-4; Sacher, 2001. J Allergy Clin Immunol 108:S139-46; Darenberg et al.
2004. Clin Infect Dis 38:836-42). Furthermore, the benefit of IVIG in preventing
some staphylococcal infections is doubtful (Baker et al. 1992. N Engl J Med
327:213-9; Hill, H. R. 2000. J Pediatr 137:595-7; Darenberg et al. 2004. Clin Infect
Dis 38:836-42). In order to increase the effectiveness of IVIG in treating
staphylococcal infections in certain at-risk populations, a plasma-derived, donor-
selected, polyclonal anti-staphylococcal human IgG with high titers of antibody
directed toward the staphylococcal MSCRAMMS clumping factor A (CIfA) and
fibrinogen-binding protein G (SdrG) was created and tested with success in very low
birthweight infants to prevent staphylococcal sepsis (Vernachio et al. 2003.
Antimicrob Agents Chemother 47:3400-6; Bloom et al. 2005. Pediatr Infect Dis J
24:858-866; Capparelli et al. 2005. Antimicrob Agents Chemother 49:4121-7). A
specific humanized monoclonal antibody toward the S. aureus MSCRAMM

6
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Clumping factor A, is also being developed. The antibody was selected from a pool
of thousands of murine anti-CIfA antibodies for its ability to bind CIfA in a manner
that abrogates S. aureus binding to human fibronectin and was subsequently
humanized by mutating specific targeted residues to mimic the homologous human
germline subgroup antibody (Hall et al. 2003. Infect Immun 71:6864-70; Domanski
et al. 2005. Infect Immun 73:5229-32). The specific antibody is being designed for
use in conjunction with antibiotics for the treatment of severe life-threatening S.
aureus infection, although animal studies also demonstrated a prophylactic protective

effect.

SUMMARY

In one aspect, the present invention provides compositions including two or
more isolated polypeptides. An isolated polypeptide in the composition have a
molecular weight as determined by electrophoresis on a sodium dodecyl sulfate-
polyacrylamide gel of 88 kDa, 55 kDa, 38 kDa, 37 kDa, 36 kDa, 35 kDa, or 33 kDa.
For instance, a composition may include isolated proteins of 88 kDa and 55 kDa. In
some aspects the composition may include isolated polypeptides having molecular
weights of 88 kDa, 55 kDa, 38 kDa, 37 kDa, 36 kDa, 35 kDa, and 33 kDa. The
polypeptides are isolatable from a Staphylococcus aureus when incubated in media
including an iron chelator and not isolatable when grown in the media without the
iron chelator. The composition protects an animal, such as a mouse or cow or
human, against challenge with an S. aureus strain such as, for instance, ATCC strain
19636. The composition may further include a pharmaceutically acceptable carrier,
and may further include one or more isolated polypeptides having a molecular weight
of 150 kDa, 132 kDa, 120 kDa, 75 kDa, 58 kDa, 50 kDa, 44 kDa, 43kDa, 41 kDa, or
40 kDa and isolatable from a S. aureus when grown in the media without the iron
chelator. In some aspects the polypeptides of the composition may be isolated from
S. aureus ATCC strain 19636.

In some embodiments, each polypeptide of the composition has a mass
fingerprint of at least 80% similarity to a mass fingerprint of a polypeptide of the
same molecular weight polypeptide expressed by Staphylococcus aureus ATCC
strain 19636, wherein the polypeptide is isolatable from a Staphylococcus aureus

7
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when incubated in media comprising an iron chelator and not isolatable when grown
in the media without the iron chelator. For instance, the isolated polypeptide with a
molecular weight of 88 kDa has a mass fingerprint of at least 80% similarity to a
mass fingerprint of a 88 kDa polypeptide expressed by Staphylococcus aureus ATCC
strain 19636, and the isolated polypeptide with a molecular weight of 55 kDa has a
mass fingerprint of at least 80% similarity to a mass fingerprint of a 55 kDa
polypeptide expressed by Staphylococcus aureus ATCC strain 19636.

In another aspect, the present invention provides compositions that include an
isolated polypeptide having at least 80% sequence similarity to an amino acid
sequence selected from SEQ ID NO:408 and SEQ ID NO:397. The composition may
further include at least one second polypeptide, wherein the second polypeptide is
isolatable from a Staphylococcus aureus when incubated in media comprising an iron
chelator and not isolatable when grown in the media without the iron chelator. In
some cases, the second polypeptide can include an amino acid sequence having at
least 80% similarity to an amino acid sequence selected from SEQ ID NO:353, SEQ
ID NO:364, SEQ ID NO:375, SEQ ID NO:386, and SEQ ID NO:419. In other cases,
the second polypeptide can have a molecular weight as determined by electrophoresis
on a sodium dodecyl sulfate-polyacrylamide gel of 88 kDa, 55 kDa, 38 kDa, 37 kDa,
36 kDa, 35 kDa, or 33 kDa. The composition may further include one or more
isolated polypeptides isolatable from a S. aureus when grown in media without the
iron chelator and has a molecular weight of 150 kDa, 132 kDa, 120 kDa, 75 kDa, 58
kDa, 50 kDa, 44 kDa, 43kDa, 41 kDa, 40 kDa.

The present invention also provides methods for using the compositions. In
one aspect the method is for treating in infection in a subject, and includes
administering an effective amount of a composition of the present invention to a
subject having or at risk of having an infection caused by a Staphylococcus spp. In
another aspect, the method is for treating a symptom in a subject, and it includes
administering an effective amount of a composition of the present invention to a
subject having an infection caused by a Staphylococcus spp. The subject may be a
mammal, such as a human, horse, or cow. The Staphylococcus spp. may be S.
aureus.

The present invention further provides methods for using antibody, for
instance, polyclonal antibody, that specifically binds polypeptides of the present

8
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invention. In one aspect, the method is for treating an infection in a subject, and
includes administering an effective amount of a composition to a subject having or at
risk of having an infection caused by a Staphylococcus spp., wherein the composition
includes antibody that specifically binds at least one, and in some cases more than
one, isolated polypeptide of the present invention. In another aspect, the method is
for treating a symptom in a subject, and includes administering an effective amount
of a composition to a subject having an infection caused by a Staphylococcus spp.,
wherein the composition includes antibody that specifically binds at least one, and in
some cases more than one, isolated polypeptide of the present invention. The subject
may be a mammal, such as a human, horse, or cow. The Staphylococcus spp. may be
S. aureus.

Also provided by the present invention are methods for decreasing
colonization in a subject. In one aspect, the method includes administering an
effective amount of a composition of the present invention to a subject colonized by a
Staphylococcus spp. In another aspect, the method includes administering an
effective amount of a composition to a subject colonized by Staphylococcus spp.,
wherein the composition includes antibody that specifically binds at least one, and in
some cases more than one, isolated polypeptide of the present invention.

The present invention provides a kit for detecting antibody that specifically
binds a polypeptide. The kit includes, in separate containers, an
isolated polypeptide of the present invention, and a reagent that detects an antibody

that specifically binds the polypeptide.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1. The electrophoretic profile of the proteins of different strains
Staphylococcus aureus derived from different species grown with and without iron
(lanes marked Fe™" and DP, respectively).

Figure 2. The difference in mortality between vaccinated and non-vaccinated
mice after homologous and heterologous challenge with Staphylococcus aureus.

Figure 3. Kaplan-Meier survival curve showing percent survival after
vaccination and homologous challenge with S. aureus ATCC 19636.
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Figure 4. Kaplan-Meier survival curve showing percent survival after
vaccination and heterologous challenge with S. aureus ATCC 19636.

Figure 5. Kaplan-Meier survival curve showing percent survival after passive
immunization and homologous challenge with S. aureus ATCC 19636.

Figure 6. Kaplan-Meier survival curve showing percent survival after passive
immunization and heterologous challenge with S. aureus strain 1477.

Figure 7. The amino acid sequence of a metal-regulated polypeptide obtained
from S. aureus ATCC 19636. (SEQ ID NO:353).

Figure 8. The amino acid sequence of a metal-regulated polypeptide obtained
from S. aureus RF122. (SEQ ID NO:354).

Figure 9. The amino acid sequence of a metal-regulated polypeptide obtained
from §. aureﬁs Mu50. (SEQ ID NO:355).

Figure 10. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus MRSA252. (SEQ ID NO:356).

Figure 11. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus MW2. (SEQ ID NO:357).

Figure 12. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus Newman. (SEQ ID NO:358).

Figure 13. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus JHS. (SEQ ID NO:359).

Figure 14. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus USA300. (SEQ ID NO:360).

Figure 15. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus COL. (SEQ ID NO:361).

Figure 16. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus NCTC8325. (SEQ ID NO:362).

Figure 17. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus MSSA476. (SEQ ID NO:363).-

Figure 18. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus ATCC19636. (SEQ ID NO:364).

Figure 19. The amino acid sequence of a metal-regulated polypeptide

~ obtained from S. gureus RF122. (SEQ ID NO:365).
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Figure 20. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus Mu50. (SEQ ID NO:366).

Figure 21. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MRSA252. (SEQ ID NO:367).

Figure 22. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MW2. (SEQ ID NO:368).

Figure 23. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus Newman. (SEQ ID NO:369).

Figure 24. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus JH9. (SEQ ID NO:370).

Figure 25. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus USA300. (SEQ ID NO:371).

Figure 26. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus COL. (SEQ ID NO:372).

Figure 27. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus NCTC8325. (SEQ ID NO:373).

Figure 28. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MSSA476. (SEQ ID NO:374).

Figure 29. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus ATCC19636. (SEQ ID NO:375).

Figure 30. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus RF122. (SEQ ID NO:376).

Figure 31. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus Mu50. (SEQ ID NO:377).

Figure 32. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MRSA252. (SEQ ID NO:378).

Figure 33. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MW2. (SEQ ID NO:379).

Figure 34. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus Newman. (SEQ ID NO:380).

Figure 35. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus JH9. (SEQ ID NO:381).
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Figure 36, The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus USA300. (SEQ ID NO:382).

Figure 37. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus COL. (SEQ ID NO:383).

Figure 38. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus NCTC8325. (SEQ ID NO:384).

Figure 39. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MSSA476. (SEQ ID NO:385).

Figure 40. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus ATCC19636. (SEQ ID NO:386).

Figure 41. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus RF122. (SEQ ID NO:387).

Figure 42. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus Mu50. (SEQ ID NQO:388).

Figure 43. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MRSA252. (SEQ ID NO:389).

Figure 44. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MW2. (SEQ ID NO:390).

Figure 45. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus Newman. (SEQ ID NO:391).

Figure 46. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus JHO. (SEQ ID NO:392).

Figure 47. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus USA300. (SEQ ID NO:393).

Figure 48. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus COL. (SEQ ID NO:394).

Figure 49. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus NCTC8325. (SEQ ID NO:395).

Figure 50. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MSSA476. (SEQ ID NO:396).

Figure 51. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus ATCC19636. (SEQ ID NO:397).

12

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

10

15

20

25

30

Figure 52. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus RF122. (SEQ ID NO:398).

Figure 53. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus Mu50. (SEQ ID NO:399).

Figure 54. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MRSA252. (SEQ ID NO:400).

Figure 55. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MW2. (SEQ ID NO:401).

Figure 56. The amino acid sequence of a metal—regulafed polypeptide

obtained from S. aureus Newman. (SEQ ID NO:402).

Figure 57. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus JH9. (SEQ ID NO:403).

Figure 58. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus USA300. (SEQ ID NO:404).

Figure 59. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus COL. (SEQ ID NO:405).

Figure 60. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus NCTC8325. (SEQ ID NO:406).

Figure 61. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MSSA476. (SEQ ID NO:407).

Figure 62. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus ATCC19636. (SEQ ID NQO:408).

Figure 63. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus RF122. (SEQ ID NO:409).

Figure 64. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus Mu50. (SEQ ID NO:410).

Figure 65. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MRSA252. (SEQ ID NO:411).

Figure 66. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MW2. (SEQ ID NO:412).

Figure 67. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus Newman. (SEQ ID NO:413).
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Figure 68. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus JH9. (SEQ ID NO:414).

Figure 69. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus USA300. (SEQ ID NO:415).

Figure 70. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus COL. (SEQ ID NO:416).

Figure 71. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus NCTC8325. (SEQ ID NO:417).

Figure 72. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MSSA476. (SEQ ID NO:418).

Figure 73. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus ATCC19636. (SEQ ID NO:419).

Figure 74. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus RF122. (SEQ 1D NO:420).

Figure 75. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus Mu50. (SEQ ID NO:421).

Figure 76. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MRSA252. (SEQ ID NO:422).

Figure 77. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MW2. (SEQ ID NO:423).

Figure 78. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus Newman. (SEQ ID NO:424).

Figure 79. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus JHO. (SEQ ID NO:425).

Figure 80. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus USA300. (SEQ ID NO:426).

Figure 81. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus COL. (SEQ ID NO:427).

Figure 82. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus NCTC8325. (SEQ ID NO:428).

Figure 83. The amino acid sequence of a metal-regulated polypeptide

obtained from S. aureus MSSA476. (SEQ ID NO:429).
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Figure 84. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus ATCC 19636. (SEQ ID NO:430).

Figure 85. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus RF122. (SEQ ID NO:431).

Figure 86. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Mu50. (SEQ ID NO:432).

Figure 87. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MRSA252. (SEQ 1D NO:433).

Figure 88. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MW2. (SEQ ID NO:434).

Figure 89. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Newman. (SEQ ID NO:435).

Figure 90. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus JH9. (SEQ ID NO:436).

Figure 91. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus USA300. (SEQ ID NO:437).

Figure 92. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus COL. (SEQ ID NO:438).

Figure 93. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus NCTC8325. (SEQ ID NO:439).

Figure 94. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MSSA476. (SEQ ID NO:440).

Figure 95. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus ATCC19636. (SEQ ID NO:441).

Figure 96. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus RF122. (SEQ ID NO:442).

Figure 97. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Mu50. (SEQ ID NO:443).

Figure 98. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MRSA252. (SEQ ID NO:444).

Figure 99. A nucleic acid sequence encoding a metal-regulated polypeptide

obtained from S. aureus MW2. (SEQ ID NO:445).
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Figure 100. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Newman. (SEQ ID NO:446).
Figure 101. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus JH9. (SEQ ID NO:447). |
Figure 102. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus USA300. (SEQ ID NO:448).
Figure 103. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus COL. (SEQ 1D NO:449).
Figure 104. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus NCTC8325. (SEQ ID NO:450).
Figure 105. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MSSA476. (SEQ ID NO:451).
Figure 106. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus ATCC19636. (SEQ ID NO:452).
Figure 107. A nucleic acid sequence encodiﬁg a metal-regulated polypeptide
obtained from S. aureus RF122. (SEQ ID NO:453).
Figure 108. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Mu50. (SEQ ID NO:454).
Figure 109. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MRSA252. (SEQ ID NO:455).
Figure 110. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MW2. (SEQ ID NO:456).
Figure 111. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Newman. (SEQ ID NO:457).
‘Figure 112. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus JH9. (SEQ ID NO:458).
Figure 113. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus USA300. (SEQ ID NO:459).
Figure 114. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus COL. (SEQ ID NO:460).
Figure 115. A nucleic acid sequence encoding a metal-regulated polypeptide

obtained from S. aureus NCTC8325. (SEQ ID NO:461).
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Figure 116. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MSSA476. (SEQ ID NO:462).

Figure 117. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus ATCC19636. (SEQ ID NO:463).

Figure 118. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus RF122. (SEQ ID NO:464).

Figure 119. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Mu50. (SEQ 1D NO:465).

Figure 120. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MRSA252. (SEQ ID NO:466).

Figure 121. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MW2. (SEQ ID NO:467).

Figure 122. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Newman. (SEQ ID NO:468).

Figure 123. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus JH9. (SEQ ID NO:469).

Figure 124. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus USA300. (SEQ ID NO:470).

Figure 125. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus COL. (SEQ ID NO:471).

Figure 126. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus NCTC8325. (SEQ ID NO:472).

Figure 127. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MSSA476. (SEQ ID NO:473).

Figure 128. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus ATCC19636. (SEQ ID NO:474).

Figure 129. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus RF122. (SEQ ID NO:475).

Figure 130. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Mu50. (SEQ ID NO:476).

Figure 131. A nucleic acid sequence encoding a metal-regulated polypeptide

obtained from S. aureus MRSA252. (SEQ ID NO:477).
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Figure 132. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MW2. (SEQ ID NO:478).

Figure 133. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. qureus Newman. (SEQ ID NO:479).

Figure 134. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus JH9. (SEQ ID NO:480).

Figure 135. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus USA300. (SEQ ID NO:481).

Figure 136. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus COL. (SEQ ID NO:482).

Figure 137. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus NCTC8325. (SEQ ID NO:483).

Figure 138. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MSSA476. (SEQ ID NO:484).

Figure 139. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus ATCC19636. (SEQ ID NO:485).

Figure 140. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. qureus RF122. (SEQ ID NO:486).

Figure 141. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Mu50. (SEQ ID NO:487).

Figure 142. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MRSA252. (SEQ ID NO:488).

Figure 143. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MW2. (SEQ ID NO:489).

Figure 144. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Newman. (SEQ ID NO:490).

Figure 145. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus JHO. (SEQ ID NO:491).

Figure 146. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus USA300. (SEQ ID NO:492).

Figure 147. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus COL. (SEQ ID NO:493).
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Figure 148. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus NCTC8325. (SEQ ID NO:494).

Figure 149. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MSSA476. (SEQ ID NO:495).

Figure 150. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus ATCC19636. (SEQ ID NO:496).

Figure 151. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus RF122. (SEQ ID NO:497).

Figure 152. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Mu50. (SEQ ID NO:498).

Figure 153. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MRSA252. (SEQ ID NO:499).

Figure 154. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MW2. (SEQ ID NO:500).

Figure 155. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Newman. (SEQ ID NO:501).

Figure 156. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus JH9. (SEQ ID NO:502).

Figure 157. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus USA300. (SEQ ID NO:503).

Figure 158. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus COL. (SEQ ID NO:504).

Figure 159. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus NCTC8325. (SEQ ID NO:505).

Figure 160. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MSSA476. (SEQ ID NO:506).

Figure 161. Kaplan-Meier survival curves showing percent survival after
passive immunization and homologous challenge with S. aureus ATCC 25904. 4,
intravenous challenge after vaccination with rMntC; B, intraperitoneal challenge
after 2x vaccination with SIRP extract, 2x vaccination with rSIRP7, or 3x vaccination
with rSIRP7; C, intravenous challenge after vaccination with rSIRP7.

Figure 162. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus RF122. (SEQ ID NO:543).
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Figure 163. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus Mu50. (SEQ ID NO:544).

Figure 164. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus MRSA252. (SEQ ID NO:545).

Figure 165. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus MW2. (SEQ ID NO:546).

Figure 166. The amino acid seciuence of a metal-regulated polypeptide
obtained from S. aureus Newman. (SEQ ID NO:547).

Figure 167. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus JH9. (SEQ ID NO:548).

Figure 168. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus USA300. (SEQ ID NO:549).

Figure 169. The amino acid séquence of a metal-regulated polypeptide
obtained from S. aureus COL. (SEQ ID NO:550).

Figure 170. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus NCTC8325. (SEQ ID NO:551).

Figure 171. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus MSSA476. (SEQ ID NO:552).

Figure 172. The amino acid sequence of a metal-regulated polypeptide
obtained from S. gureus RF122. (SEQ ID NO:553).

Figure 173. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus Mu50. (SEQ ID NO:554).

Figure 174. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus MRSA252. (SEQ ID NO:555).

Figure 175. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus MW2. (SEQ ID NO:556).

Figure 176. The amino acid sequence of a metal-regulated polypeptide

‘obtained from S. aureus Newman. (SEQ ID NO:557).

Figure 177. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus JH9. (SEQ ID NO:558).

Figure 178. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus USA300. (SEQ ID NO:559).
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Figure 179. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus COL. (SEQ ID NO:560).

Figure 180. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus NCTC8325. (SEQ ID NO:561).

Figure 181. The amino acid sequence of a metal-regulated polypeptide
obtained from S. aureus MSSA476. (SEQ ID NO:562).

Figure 182. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus RF122. (SEQ ID NO:563).

Figure 183. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Mu50. (SEQ ID NO:564). V

Figure 184. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MRSA252. (SEQ ID NO:565).

Figure 185. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MW2. (SEQ ID NO:566).

Figure 186. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Newman. (SEQ ID NO:567).

Figure 187. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus JH9. (SEQ ID NO:568).

Figure 188. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus USA300. (SEQ ID NO:569).

Figure 189. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus COL. (SEQ ID NO:570).

Figure 190. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus NCTC8325. (SEQ ID NO:571).

Figure 191. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MSSA476. (SEQ ID NO:572).

Figure 192. A nucleic acid sequence encoding a metal-regulated polypeptide
bbtained from S. aureus RF122. (SEQ ID NO:573).

Figure 193. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Mu50. (SEQ ID NO:574).

Figure 194. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MRSA252. (SEQ ID NO:575).
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Figure 195. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MW2. (SEQ ID NO:576).

Figure 196. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus Newman. (SEQ ID NO:577).

Figure 197. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus JH9. (SEQ ID NO:578).

Figure 198. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus USA300. (SEQ ID NO:579).

Figure 199. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus COL. (SEQ ID NO:580).

Figure 200. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus NCTC8325. (SEQ ID NO:581).

Figure 201. A nucleic acid sequence encoding a metal-regulated polypeptide
obtained from S. aureus MSSA476. (SEQ ID NO:582).

Figure 202. A Western blot showing binding of mouse convalescent sera to
recombinantly-produced metal-regulated polypeptides.

Figure 203. A Western blot showing binding of sera from healthy humans to
recombinantly-produced metal-regulated polypeptides. |

Figure 204. A Western blot showing binding of sera from convalescent
humans to recombinantly-produced metal-regulated polypeptides.

Figure 205. Flow cytometry data showing S. aureus DU5875 surface
expression of metal-regualted polypeptides.

Figure 206. Cytokine induction follwing vaccination with rSIRP7 and
restimulation with either SIRPextract or rSIRP7.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
INVENTION
The present invention provides polypeptides and compositions including
polypeptides. As used herein, “polypeptide” refers to a polymer of amino acids
linked by peptide bonds. Thus, for example, the terms peptide, oligopeptide, protein,
and enzyme are included within the definition of polypeptide. This term also
includes post-expression modifications of the polypeptide, such as glycosylations,
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acetylations, phosphorylations, and the like. The term polypeptide does not connote
a specific length of a polymer of amino acids. A polypeptide may be isolatable
directly from a natural source, or can be prepared with the aid of recombinant,
enzymatic, or chemical techniques. In the case of a polypeptide that is naturally
occurring, such a polypeptide is typically isolated.

An “isolated” polypeptide is one that has been removed from its natural
environment. For instance, an isolated polypeptide is a polypeptide that has been
removed from the cytoplasm or from the membrane of a cell, and many of the
polypeptides, nucleic acids, and other cellular material of its natural environment are
no longer present.

A polypeptide characterized as “isolatable” from a particular source is a
polypeptide that, under appropriate conditions, is produced by the identified source,
although the polypeptide may be obtained from alternate sources using, for example,
recombinant, cheinical, or enzymatic techniques well know to those skilled in the art.
Thus, characterizing a polypeptide as “isolatable” from a particular source does not
imply any specific source from which the polypeptide must be obtained or any
particular conditions or processes under which the polypeptide must be obtained.

A “purified” polypeptide is one that is at least 60% free, preferably at least

1 75% free, and most preferably at least 90% free from other components with which

they are naturally associated. Polypeptides that are produced outside the organism in
which they naturally occur, e.g., through chemical or recombinant means, are
considered to be isolated and purified by definition, since they were never present in
a natural environment.

As used herein, a “polypeptide fragment” refers to a portion of a polypeptide
that results from digestion of a polypeptide with a protease.

Unless otherwise specified, “a,” “an,” “the,” and “at least one™ are used
interchangeably and mean one or more than one. The terms “comprises” and
variations thereof do not have a limiting meaning where these terms appear in the
description and claims.

A polypeptide of the present invention may be characterized by molecular
weight, mass fingerprint, amino acid sequence, nucleic acid that encodes the
polypeptide, immunological activity, or any combination of two or more such
characteristics. The molecular weight of a polypeptide, typically expressed in
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kilodaltons (kDa), can be determined using routine methods including, for instance,
gel filtration, gel electrophoresis including sodium dodecyl sulfate (SDS)
polyacrylamide gel electrophoresis (PAGE), capillary electrophoresis, mass
spectrometry, liquid chromatography (including HPLC), and calculating the
molecular weight from an observed or predicted amino acid sequence. Unless
indicated otherwise, molecular weight refers to molecular weight as determined by
resolving a polypeptide using an SDS polyacrylamide gel having a stacking gel of
about 4% and a resolving gel of about 10% under reducing and denaturing
conditions.

As used herein, a “mass fingerprint” refers to a population of polypeptide
fragments obtained from a polypeptide after digestion with a protease. Typically, the
polypeptide fragments resulting from a digestion are analyzed using a mass
spectrometric method. Each polypeptide fragment is characterized by a mass, or by a
mass (m) to charge (z) ratio, which is referred to as an “m/z ratio” or an “m/z value.”
Methods for generating a mass fingerprint of a polypeptide are routine. An example
of such a method is disclosed in Example 13.

A polypeptide of the present invention may be a metal-regulated polypeptide.
As used herein, a “metal-regulated polypeptide” is a polypeptide that is expressed by
a microbe at a greater level when the microbe is grown in low metal conditions
compared to growth of the same microbe in high metal conditions. Low metal and
high metal conditions are described herein. For instance, one class of metal-
regulated polypeptide produced by Staphylococcus spp. is not expressed at detectable
levels during growth of the microbe in high metal conditions but is expressed at
detectable levels during growth in low metal conditions.

Examples of metal-regulated polypeptides isolatable from S. aureus after
growth in low iron conditions have molecular weights of 88 kDa, 55 kDa, 38 kDa, 37
kDa, 36 kDa, 35 kDa, and 33 kDa. Examples of metal-regulated polypeptides
isolatable from S. aureus after growth in low zinc or low copper conditions have
molecular weights of 115 kDa, 88 kDa, 80 kDa, 71 kDa, 69 kDa, 35 kDa, 30 kDa,
29, kDa, and 27 kDa.

Additional examples of metal-regulated polypeptides include recombinantly-
produced versions of polypeptides described herein. A recombinantly-produced
polypeptide may include the entire amino acid sequence translatable from an mRNA
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transcript. Alternatively, a recombinantly-produced metal-regulated polypeptide can
include a fragment or portion of the entire translatable amino acid sequence. For
example, a recombinantly-produced metal-regulated polypeptide may lack a
cleavable sequence at either terminal of the polypeptide—e.g., a cleavable signal
sequence at the amino terminal of the polypeptide.

Thus, a metal-regulated polypeptide can be a polypeptide that includes the
amino acid sequence depicted in, for example, SEQ ID NO:353, SEQ ID NO:364,
SEQ ID NO:375, SEQ ID NO:386, SEQ ID NO:397, SEQ ID NO:408, and SEQ ID
NO:419.

The present invention also includes polypeptides that are not metal-regulated.
Such polypeptides are expressed in the presence of a metal ion such as, for example,
in the presence of ferric chloride, and also expressed when grown in low iron
conditions. Examples of such polypeptides isolatable from S. aureus have molecular
weights of 150 kDa, 132 kDa, 120 kDa, 75 kDa, 58 kDa, 50 kDa, 44 kDa, 43kDa, 41
kDa, and 40 kDa.

Whether a polypeptide is a metal-regulated polypeptide or not can be
determined by methods useful for comparing the presence of polypeptides, including,
for example, gel filtration, gel electrophoresis including sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE), capillary electrophoresis, mass
spectrometry, and liquid chromatography including HPLC. Separate cultures of a
microbe are grown under high metal conditions and under low metal conditions,
polypeptides of the present invention are isolated as described herein, and the
polypeptides present in each culture are resolved and compared. Typically, an equal
amount of polypeptides from each culture is used. Preferably, the polypeptides are
resolved using an SDS polyacrylamide gel having a stacking gel of about 4% and a
resolving gel of about 10% under reducing and denaturing conditions. For instance,
30 micrograms (pg) of total polypeptide from each culture may be used and loaded
into wells of a gel. After running the gel and staining the polypeptides with
Coomasie Brilliant Blue, the two lanes can be compared. When determining whether
a polypeptide is or is not expressed at a detectable level, 30 pg of total polypeptide
from a culture is resolved on an SDS-PAGE gel and stained with Coomasie Brilliant

Blue using methods known in the art. A polypeptide that can be visualized by eye is
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considered to be expressed at a detectable level, while a polypeptide that cannot be
visualized by eye is considered to not be expressed at a detectable level.

Alternatively, whether a polypeptide is metal-regulated or not can be
determined using microarray-based gene expression analysis. Separate cultures of a
microbe are grown under high metal conditions and under low metal conditions, .
RNA is extracted from cells of each culture, and differences in RNA expression in
cells grown in high metal conditions versus RNA expression in cells grown in low
metal conditions are detected and compared. For example, labeled cDNA can be
prepared from 8-10 pg of bacterial RNA using established protocols. The labeled
cDNA can be applied to a microarray of the S. aureus genome. Such microarrays are
commercially available and gene expression using such arrays is routine.

Polypeptides of the present invention may have immunological activity.
“Immunological activity” refers to the ability of a polypeptide to elicit an
immunological response in an animal. An immunological response to a polypeptide
is the development in an animal of a cellular and/or antibody-mediated immune
response to the polypeptide. Usually, an immunological response includes but is not
limited to one or more of the following effects: the production of antibodies, B cells,
helper T cells, suppressor T cells, and/or cytotoxic T cells, directed to an epitope or
epitopes of the polypeptide. “Epitope” refers to the site on an antigen to which
specific B cells and/or T cells respond so that antibody is produced. The
immunological activity may be protective. “Protective immunological activity”
refers to the ability of a polypeptide to elicit an immunological response in an animal
that prevents or inhibits infection by Staphylococcus spp., for instance, S. aureus.
Whether a polypeptide has protective immunological activity can be determined by
methods known in the art such as, for example, methods described in Examples 5, 9,
or 12. For example, a polypeptide of the present invention, or combination of

polypeptides of the present invention, protects a rodent such as a mouse against

~ challenge with a Staphylococcus spp. A polypeptide of the present invention may

have seroactive activity. “Seroactive activity” refers to the ability of a candidate

polypeptide to react with antibody present in convalescent serum from an animal

infected with a Staphylococcus spp., for instance, S. aureus. In some aspects, the

convalescent serum may be from an animal infected with the ATCC isolate 19636,

strain SAAV1, strain 2176, or strain 1477. Polypeptides of the present invention may
26

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

10

15

20

25

have immunoregulatory activity. “Immunoregulatory activity” refers to the ability of
a polypeptide to act in a nonspecific manner to enhance an immune response to a '
particular antigen. Methods for determining whether a polypeptide has
immunoregulatory activity are known in the art.

A polypeptide of the present invention may have the characteristics of a
polypeptide expressed by a reference microbe—i.e., a reference polypeptide. The
characteristics can include, for example, molecular weight, mass fingerprint, amino
acid sequence, or any combination thereof. The reference microbe can be a gram
positive, preferably a member of the family Micrococcaceae, preferably,
Staphylococcus spp., more preferably, Staphylococcus aureus. Preferred examples of

strains are detailed in Table 1.

Table 1. Bacterial strains.

Bacterial cell Laboratory designation
S. aureus ATCC isolate 19636

S. aureus strain SAAV1

S. aureus strain 1477

S. aureus strain 2176

When the reference microbe is S. aureus ATCC isolate 19636, a candidate
polypeptide can be considered to be a polypeptide of the present invention if it has a
molecular weight of 88 kDa, 55 kDa, 38 kDa, 37 kDa, 36 kDa 35 kDa, or 33 kDa,
and has a mass fingerprint that is similar to the mass fingerprint of a metal-regulated
polypeptide expressed by a reference microbe and having a molecular weight of 88
kDa, 55 kDa, 38 kDa, 37 kDa, 36 kDa 35 kDa, or 33 kDa, respectively. Preferably,
such polypeptides are metal-regulated. For instance, a candidate polypeptide can be
a polypeptide of the present invention if it has a molecular weight of 88 kDa and has
a mass fingerprint similar to the mass fingerprint of an 88 kDa metal-regulated
polypeptide produced by the reference strain S. aureus ATCC isolate 19636.

Alternatively, when the reference microbe is S. aureus ATCC isolate 19636, a
candidate polypeptide can be considered to be a polypeptide of the present invention
if it has an amino acid sequence that is structurally similar, as described in detail
below, to the amino acid sequence of SEQ ID NO:353, SEQ ID NO:364, SEQ ID
NO:375, SEQ ID NO:386, SEQ ID NO:397, SEQ ID NO:408, or SEQ ID NO:419.
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Alternatively, when the reference microbe is S. aureus RF122, a candidate
polypeptide can be considered to be a polypeptide of the present invention if it has an
amino acid sequence that is structurally similar, as described in detail below, to the
amino acid sequence of SEQ ID NO:354, SEQ ID NO:365, SEQ ID NO:376, SEQ
ID NO:387, SEQ ID N0:398, SEQ ID NO:409, or SEQ ID NO:420.

Alternatively, when the reference microbe is S. aureus Mu50, a candidate
polypeptide can be considered to be a polypgptide of the present invention if it has an
amino acid sequence that is structurally similar, as described in detail below, to the
amino acid sequence of SEQ ID NO:355, SEQ ID NO:366, SEQ ID NO:377, SEQ
ID NO:388, SEQ ID NO:399, SEQ ID NO:410, or SEQ ID NO:421.

Alternatively, when the reference microbe is S. aureus MRSA252, a
candidate polypeptide can be considered to be a polypeptide of the present invention
if it has an amino acid sequence that is structurally similar, as described in detail
below, to the amino acid sequence of SEQ ID NO:356, SEQ ID NO:367, SEQ ID
NO:378, SEQ ID NO:389, SEQ ID NO:400, SEQ ID NO:411, or SEQ ID NO:422.

Alternatively, when the reference microbe is S. aureus MW2, a candidate
polypeptide can be considered to be a polypeptide of the present invention if it has an
amino acid sequence that is structurally similar, as described in detail below, to the
amino acid sequence of SEQ ID NO:357, SEQ ID NO:368, SEQ ID NO:379, SEQ
ID NO:390, SEQ ID NO:401, SEQ ID NO:412, or SEQ ID NO:423.

Alternatively, when the reference microbe is S. aureus Newman, a candidate
polypeptide can be considered to be a polypeptide of the present invention if it has an
amino acid sequence that is structurally similar, as described in detail below, to the
amino acid sequence of SEQ ID NO:358, SEQ ID NO:369, SEQ ID NO:380, SEQ
ID NO:391, SEQ ID NO:402, SEQ ID NO:413, or SEQ ID NO:424.

Alternatively, when the reference microbe is S. aureus JH9, a candidate
polypeptide can be considered to be a polypeptide of the present invention if it has an
amino acid sequence that is structurally similar, as described in detail below, to the
amino acid sequence of SEQ ID NO:359, SEQ ID NO:370, SEQ ID NO:381, SEQ
ID NO:392, SEQ ID NO:403, SEQ ID NO:414, or SEQ ID NO:425.

Alternatively, when the reference microbe is S. aureus USA300, a candidate
polypeptide can be considered to be a polypeptide of the present invention if it has an
amino acid sequence that is structurally similar, as described in detail below, to the
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amino acid sequence of SEQ ID NO:360, SEQ ID NO:371, SEQ ID NO:382, SEQ
ID NO:393, SEQ ID NO:404, SEQ ID NO:415, or SEQ ID NO:426.

Alternatively, when the reference microbe is S. aureus COL, a candidate
polypeptide can be considered to be a polypeptide of the present invention if it has an
amino acid sequence that is structurally similar, as described in detail below, to the
amino acid sequence of SEQ ID NO:361, SEQ ID NO:372, SEQ ID NO:383, SEQ
ID NO:394, SEQ ID NO:405, SEQ ID NO:416, or SEQ ID NO:427.

Alternatively, when the reference microbe is S. aureus NCTC 8325, a
candidate polypeptide can be considered to be a polypeptide of the present invention
if it has an amino acid sequence that is structurally similar, as described in detail
below, to the amino acid sequence of SEQ ID NO:362, SEQ ID NO:373, SEQ ID
NO:384, SEQ ID NO:395, SEQ ID NO:406, SEQ ID NO:417, or SEQ ID NO:428.

Alternatively, when the reference microbe is S. aureus MSSA476, a candidate
polypeptide can be considered to be a polypeptide of the present invention if it has an
amino acid sequence that is structurally similar, as described in detail below, to the
amino acid sequence of SEQ ID NO:363, SEQ ID NO:374, SEQ ID NO:385, SEQ
ID NO:396, SEQ ID NO:407, SEQ ID NO:418, or SEQ ID NO:429.

When the reference microbe is S. aureus isolate SAAV1, a candidate
polypeptide can be considered to be a polypeptide of the present invention if it has a
molecular weight of 88 kDa, 55 kDa, 38 kDa, 37 kDa, 36 kDa, 35 kDa, or 33 kDa,
and has a mass fingerprint that is similar to the mass fingerprint of a polypeptide
expressed by a reference microbe and having a molecular weight of 88 kDa, 55 kDa,
38 kDa, 37 kDa, 36 kDa, 35 kDa, or 33 kDa, respectively. Preferably, such
polypeptides are metal-regulated. For instance, a candidate polypeptide can be a
polypeptide of the present invention if it has a molecular weight of 88 kDa and has a
mass fingerprint similar to the mass fingerprint of an 88 kDa metal-regulated
polypeptide produced by the reference strain S. aureus isolate SAAV1.

When the reference microbe is S. aureus strain 2176, a candidate polypeptide
can be considered to be a polypeptide of the present invention if it has a molecular
weight of 88 kDa, 80 kDa, 65 kDa, 55 kDa, 37 kDa, 36 kDa, 35 kDa, 33 kDa, or 32
kDa, and has a mass fingerprint that is similar to the mass fingerprint of a
polypeptide expressed by a reference microbe and having a molecular weight of 88
kDa, 80 kDa, 65 kDa, 55 kDa, 37 kDa, 36 kDa, 35 kDa, 33 kDa, or 32 kDa,
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respectively. Preferably, such polypeptides are metal-regulated. For instance, a

candidate polypeptide can be a polypeptide of the present invention if it has a

molecular weight of 88 kDa and has a mass fingerprint similar to the mass fingerprint

of an 88 kDa metal-regulated polypeptide produced by the reference strain S. aureus
5  isolate 2176.

When the reference microbe is S. aureus strain 1477, a candidate polypeptide
can be considered to be a polypeptide of the present invention if it has a molecular
weight of 88 kDa, 80 kDa, 65 kDa, 55 kDa, 37 kDa, 36 kDa, 35 kDa, 33 kDa, or 32
kDa, and has a mass fingerprint that is similar to the mass fingerprint of a

10  polypeptide expressed by a reference microbe and having a molecular weight of 88
kDa, 80 kDa, 65 kDa, 55 kDa, 37 kDa, 36 kDa, 35 kDa, 33 kDa, or 32 kDa,
respectively. Preferably, such polypeptides are metal-regulated. For instance, a
candidate polypeptide can be a polypeptide of the present invention if it has a
molecular weight of 88 kDa and has a mass fingerprint similar to the mass fingerprint

15  of an 88 kDa metal-regulated polypeptide produced by the reference strain S. aureus
isolate 1477.

As used herein, a polypeptide may be “structurally similar” to a reference
polypeptide if the amino acid sequence of the polypeptide possesses a specified
amount of sequence similarity and/or sequence identity compared to the reference

20  polypeptide. A polypeptide also may be “structurally similar” to a reference
polypeptide if the polypeptide exhibits a mass fingerprint possessing a specified
amount of identity compared to a comparable mass fingerprint of the reference
polypeptide. Thus, a polypeptide may be “structurally similar” to a reference
polypeptide if, compared to the reference polypeptide, it possesses a sufficient level

25  of amino acid sequence identity, amino acid sequence similarity, mass fingerprint

similarity, or any combination thereof.

Polypeptide sequence similarity and polypeptide sequence identity
Structural similarity of two polypeptides can be determined by aligning the
30 residues of the two polypeptides (for example, a candidate polypeptide and any
appropriate reference polypeptide described herein) to optimize the number of
identical amino acids along the lengths of their sequences; gaps in either or both
sequences are permitted in making the alignment in order to optimize the number of
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identical amino acids, although the amino acids in each sequence must nonetheless
remain in their proper drder. A reference polypeptide may be a polypeptide
described herein or any known metal-regulated polypeptide, as appropriate. A
candidate polypeptide is the polypeptide being compared to the reference

5  polypeptide. A candidate polypeptide can be isolated, for example, from a microbe,
or can be produced using recombinant techniques, or chemically or enzymatically
synthesized.

Unless modified as otherwise described herein, a pair-wise comparison
analysis of amino acid sequences can be carried out using the BESTFIT algorithm in

10 the GCG package (version 10.2, Madison WI). Alternatively, polypeptides may be
compared using the Blastp program of the BLAST 2 search algorithm, as described
by Tatiana et al., (FEMS Microbiol Lett, 174, 247-250 (1999)), and available on the
National Center for Biotechnology Information (NCBI) website. The default values
for all BLAST 2 search parameters may be used, including matrix = BLOSUM62;

15  open gap penalty = 11, extension gap penalty = 1, gap x_dropoff = 50, expect = 10,
wordsize = 3, and filter on.

In the comparison of two amino acid sequences, structural similarity may be
referred to by percent “identity” or may be referred to by percent “similarity.”
“Identity™ refers to the presence of identical amino acids. “Similarity” refers to the

20  presence of not only identical amino acids but also the presence of conservative
substitutions. A conservative substitution for an amino acid in a polypeptide of the
invention may be selected from other members of the class to which the amino acid
belongs. For example, it is well-known in the art of protein biochemistry that an
amino acid belonging to a grouping of amino acids having a particular size or

25  characteristic (such as charge, hydrophobicity and hydrophilicity) can be substituted
for another amino acid without altering the activity of a protein, particularly in
regions of the protein that are not directly associated with biological activity. For
example, nonpolar (hydrophobic) amino acids include alanine, leucine, isoleucine,
valine, proline, phenylalanine, tryptophan, and tyrosine. Polar neutral amino acids

30 include glycine, serine, threonine, cysteine, tyrosine, asparagine and glutamine. The
positively charged (basic) amino acids include arginine, lysine and histidine. The
negatively charged (acidic) amino acids include aspartic acid and glutamic acid.
Conservative substitutions include, for example, Lys for Arg and vice versa to
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maintain a positive charge; Glu for Asp and vice versa to maintain a negative charge;
Ser for Thr so that a free -OH is maintained; and Gln for Asn to maintain a free -
NH2. Likewise, biologically active analogs of a polypeptide containing deletions or
additions of one or more contiguous or noncontiguous amino acids that do not
eliminate a functional activity—such as, for example, immunological activity—of the
polypeptide are also contemplated. ,

Thus, as used hefein, reference to a polypeptide of the present invention
and/or reference to the amino acid sequence of one or more SEQ ID NOs can include
a polypeptide with at least 50%, at least 55%, at least 60%, at least 65%, at least
70%, at least 75%, at least 80%, at least 85%, at least 86%, at least 87%, at least
88%, at least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least
94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% amino
acid sequence similarity to the reference amino acid sequence.

Alternatively, as used herein, reference to a polypeptide of the present
invention and/or reference to the amino acid sequence of one or more SEQ ID NOs
can include a polypeptide with at least 50%, at least 55%, at least 60%, at least 65%,
at least 70%, at least 75%, at least 80%, at least 85%, at least 86%, at least 8§7%, at
least 88%, at least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least
94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% amino
acid sequence identity to the reference amino acid sequence.

Consequently, a polypeptide of the present invention can include certain
variants including, for example, homologous polypeptides that originate—
biologically and/or recombinantly—from microbial species or strains other than the
microbial species or strain from which the polypeptide was originally isolated and/or
identified.

For example, a polypeptide of the invention can include a polypeptide
commonly known as formate acetyltransferase (PfIB). One embodiment of this
polypeptide is reflected in SEQ ID NO:353. Variant embodiments are reflected in
SEQ ID NO:354, SEQ ID NO:355, SEQ ID NO:356, SEQ ID NO:357, SEQ ID
NO:358, SEQ ID NO:359, SEQ ID NO:360, SEQ ID NO:361, SEQ ID NO:362, and
SEQ ID NO:363. |

As another example, a polypeptide of the invention can include a polypeptide
commonly known as oligopeptide permease, peptide-binding protein (OpplA). One
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embodiment of this polypeptide is reflected in SEQ ID NO:364. Variant
embodiments are reflected in SEQ ID NO:365, SEQ ID NO:366, SEQ ID NO:367,
SEQ ID NO:368, SEQ ID NO:369, SEQ ID NO:370, SEQ ID NO:371, SEQ ID
NO:372, SEQ ID NO:373, and SEQ ID NO:374.

As another example, a polypeptide of the invention can include a polypeptide
commonly known as siderophore compound ABC transporter binding protein (SirA).
One embodiment of this polypeptide is reflected in SEQ ID NO:375. Variant
embodiments are reflected in SEQ ID NO:376, SEQ ID NO:377, SEQ ID NO:378,
SEQ ID NO:379, SEQ ID NO:380, SEQ ID NO:381, SEQ ID NO:382, SEQ ID
NO:383, SEQ ID NO:384, and SEQ ID NO:385.

As another example, a polypeptide of the invention can include a polypeptide
sometimes referred to herein as SYN2. One embodiment of this polypeptide is
reflected in SEQ ID NO:386. Variant embodiments are reflected in SEQ ID NO:387,
SEQ ID NO:388, SEQ ID NO:389, SEQ ID NO:390, SEQ ID NO:391, SEQ ID
NO:392, SEQ ID NO:393, SEQ ID NO:394, SEQ ID NO:395, and SEQ ID NO:396.

As another example, a polypeptide of the invention can include a polypeptide
commonly known as ferric hydroxamate-binding lipoprotein (FhuD). One
embodiment of this polypeptide is reflected in SEQ ID NO:397. Variant
embodiments are reflected in SEQ ID NO:398, SEQ ID NO:399, SEQ ID NO:400,
SEQ ID NO:401, SEQ ID NO:402, SEQ ID NO:403, SEQ ID NO:404, SEQ ID
NO:405, SEQ ID NO:406, and SEQ ID NO:407.

As another example, a polypeptide of the invention can include a polypeptide
sometimes referred to herein as SYN1. One embodiment of this polypeptide is
reflected in SEQ ID NO:408. Variant embodiments are reflected in SEQ ID NO:409,
SEQ ID NO:410, SEQ ID NO:411, SEQ ID NO:412, SEQ ID NO:413, SEQ ID
NO:414, SEQ ID NO:415, SEQ ID NO:416, SEQ ID NO:417, and SEQ ID NO:418.

 As another example, a polypeptide of the invention can include a polypeptide
commonly known as manganese transport system membrane protein (MntC). One
embodiment of this polypeptide is reflected in SEQ ID NO:419. Variant
embodiments are reflected in SEQ ID NO:420, SEQ ID NO:421, SEQ ID NO:422,
SEQ ID NO:423, SEQ ID NO:424, SEQ ID NO:425, SEQ ID NO:426, SEQ ID
NO:427, SEQ ID NO:428, and SEQ ID NO:429.
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As another example, a polypeptide of the invention can include a polypeptide
commonly known as ferrichrome ABC transporter lipoprotein (SstD). Embodiments
of this polypeptide are reflected in SEQ ID NO:543, SEQ ID NO:544, SEQ ID
NO:545, SEQ ID NO:346, SEQ ID NO:547, SEQ ID NO:548, SEQ ID NO:549, SEQ
ID NO:550, SEQ ID NO:551, and SEQ ID NO:552.

As another example, a polypeptide of the invention can include a polypeptide
commonly known as iron compound ABC transporter (FhuD2). Embodiments of this
polypeptide are reflected in SEQ ID NO:553, SEQ ID NO:554, SEQ ID NO:555,
SEQ ID NO:556, SEQ ID NO:557, SEQ ID NO:558, SEQ ID NO:559, SEQ ID
NO:560, SEQ ID NO:561, and SEQ ID NO:562.

- A polypeptide of the present invention also can be designed to provide one or
more additional sequences such as, for example, the addition of coding sequences for
added C-terminal and/or N-terminal amino acids that may facilitate purification by
trapping on columns or use of antibodies. Such tags include, for example, histidine-
rich tags that allow purification of polypeptides on nickel columns. Such gene
modification techniques and suitable additional sequences are well known in the
molecular biology arts.

A polypeptide of the present invention also may be designed so that certain
amino acids at the C-terminal and/or N-terminal are deleted. For example, one
difference between the amino acid sequences of SEQ ID NO:364 and SEQ ID
NO:365 is that SEQ ID NO:365 possesses an N-terminal 29 amino acid addition that
is not present in the amino acid sequence of the reference polypeptide of SEQ ID
NO:364. Similar exemplary N-terminal additions, typically varying from about 20
amino acids to about 35 amino acids, are apparent when one compares, for example,
the amino acid sequence of reference peptide SEQ ID NO:353, SEQ ID NO:364,
SEQ ID NO:375, SEQ ID NO:386, SEQ ID NO:397, SEQ ID NO:408, or SEQ ID
NO:419 with certain variant embodiments of the respective reference polypeptide.
Other amino acids additions and/or deletions, at either the N-terminal or the C-
terminal, are possible.

A “modification” of a polypeptide of the present invention includes
polypeptides (or analogs thereof such as, e.g., fragments thereof) that are chemically
or enzymatically derivatized at one or more constituent amino acid. Such
modifications can include, for example, side chain modifications, backbone
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modifications, and N- and C- terminal modifications such as, for example,
acetylation, hydroxylation, methylation, amidation, and the attachment of
carbohydrate or lipid moieties, cofactors, and the like, and combinations thereof.
Modified polypeptides of the invention may retain the biological activity—such as,
for example, immunological activity—of the unmodified polypeptide or may exhibit
a reduced or increased biological activity.

The polypeptides of the present invention (including biologically active
analogs thereof and modifications thereof) include native (naturally occurring),
recombinant, and chemically or enzymatically synthesized polypeptides. For
example, a polypeptide of the present invention may be prepared by isolating the
polypeptide from a natural source or may be prepared recombinantly by well known
methods including, for example, preparation as fusion proteins in bacteria or other
host cells.

The polypeptides expressed by a reference microbe can be obtained by
growth of the reference microbe under low metal conditions and the subsequent
isolation of a polypeptide by the processes disclosed herein. Alternatively,
polypeptides expressed by a reference microbe can be obtained by identifying genes
expressed at higher levels when the microbe is grown in iow metal conditions—i.e.,
metal-regulated genes. The metal-regulated genes can be cloned and expressed, and
the expressed metal-regulated polypeptides may be identified by the processes
described herein. A-candidate polypeptide can be isolatable from a microbe or
identified from a microbe, preferably a gram positive microbe, more preferably, a
member of the family Micrococcaceae, preferably, Staphylococcus spp., more
preferably, Staphylococcus aureus.

Other gram positive microbes from which polypeptides can be isolated and/or
identified include Corynebacterium spp., Enterococcus spp., Erysipelothrix spp.,
Kytococcus spp., and Micrococcus spp., Mycobacterium spp., and Erysipelothrix spp.
A candidate polypeptide may also be produced using enzymatic or chemical

techniques.

Mass fingerprint similarity
A candidate polypeptide may be evaluated by mass spectrometric analysis to .
determine whether the candidate polypeptide has a mass fingerprint similar to one of
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the polypeptides expressed by a reference microbe and referred to above by
molecular weight. Typically, the candidate polypeptide can be isolated, for instance
by resolving the candidate polypeptide by gel electrophoresis and excising the
portion of the gel containing the candidate polypeptide. Any gel electrophoresis
method that separates polypeptides based on differing characteristics can be used,
including 1 dimensional or 2 dimensional gel electrophoresis, as well as liquid
chromatographic separation based on, for instance, hydrophobicity, pl, or size. The
candidate polypeptide can be fragmented, for instance by digestion with a protease.
Preferably, the protease can cleave the peptide bond on the carboxy-terminal side of
the amino acid lysine and the amino acid arginine, except when the amino acid
following the lysine or the arginine is a proline. An example of such a protease is
trypsin. Methods for digesting a polypeptide with trypsin are routine and known in
the art. An example of such a method is disclosed in Example 13.

Methods for the mass spectrometric analysis of polypeptides are routine and
known in the art and include, but are not limited to, matrix assisted laser
desorption/ionization time of flight mass spectroscopy (MALDI-TOF MS).
Typically, a mixture containing the polypeptide fragments obtained from a candidate
polypeptide is mixed with a matrix that functions to transform the laser energy to the
sample and produce ionized, preferably monoisotopic, polypeptide fragments.
Examples of matrices that can be used include, for instance, sinapinic acid or cyano-
4-hydroxycinnamic acid. An example of a method for the analysis of polypeptides
by MALDI-TOF MS is described in Example 13. The ionized polypeptide fragments
are separated according to their m/z ratio, and detected to yield a spectrum of m/z
ratio versus intensity. The spectrum includes m/z values that represent the
polypeptide fragments derived from the candidate polypeptide. For any given
polypeptide, the amount of each polypeptide fragment resulting from a trypsin
digestion should be equimolar. However, it is known that trypsin digestion is not
always 100% efficient, for instance, some sites are more efficiently cleaved. Thus,
when MALDI-TOF MS is used to determine m/z values, the intensity of each m/z
value is typically not identical. Generally, a spectrum has a background level of
noise present across most of the x-axis (i.e., the axis having the values of the m/z
ratios). This background level of noise varies depending on the running conditions
and the machine used, and is easily identified by visual inspection of the spectrum.
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An m/z value is generally considered to represent a polypeptide fragment when the
intensity is at least 2 times greater, at least 3 times greater, or at least 4 times greater
than the background level of noise. The spectrum usually includes other m/z values
that are artifacts resulting from, for instance, incomplete digestion, over digestion,
other polypeptides that may be present in the mixture, or the protease used to digest
the polypeptide including m/z values resulting from autolysis of the protease. This
method of digesting a polypeptide with a protease is recognized in the art as resulting
in a mass fingerprint of great specificity that can be used to accurately characterize
the polypeptide and distinguish it from other polypeptides.

In this aspect of the invention, when a candidate polypeptide is analyzed by
mass spectroscopy, preferably both the candidate polypeptide and the polypeptide
from the reference microbe are prepared and analyzed together, thereby decreasing
any potential artifacts resulting from differences in sample handling and running
conditions. Preferably, all reagents used to prepare and analyze the two polypeptides
are the same. For instance, the polypeptide from the reference microbe and the
candidate polypeptide are isolated under substantially the same conditions,
fragmented under substantially the same conditions, and analyzed by MALDI-TOF
MS on the same machine under substantially the same conditions. A candidate
polypeptide may be considered to be “structurally similar” to a reference polypeptide
if it exhibits a mass fingerprint possessing at least 80%, at least 90%, at least 95%, or
substantially all of the m/z values present in the spectrum of the reference microbe
polypeptide and above the background level of noise are also present in the spectrum
of the candidate polypeptide. (See, e.g., United States Patent Application Publication
No. 2006/0233824 Al).

In another aspect, a polypeptide can be considered to be a polypeptide of the
present invention if it has a molecular weight of a reference polypeptide described in
Table 2, 3, 4, or 5 and has a mass fingerprint that includes a subpopulation including
at least a specified percentage of the polypeptide fragments of the reference
polypeptide as listed in Table 2, 3, 4, or 5. For instance, a polypeptide of the present
invention includes a polypeptide of 88 kDa and a mass fingerprint that includes a
specified percentage of polypeptide fragments having masses of HVDVR (SEQ ID
NO: 1), YSYER (SEQ ID NO: 2), IGDYRR (SEQ ID NO: 3), IFTDYRK (SEQ ID
NO: 4), ELKELGQK (SEQ ID NO: 5), YAQVKPIR (SEQ ID NO: 6), QMQFFGAR
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(SEQIDNO: 7), SMQPFGGiR (SEQ ID NO: 8), VSGYAVNFIK (SEQ ID NO: 9),
NHATAWQGFK (SEQ ID NO: 10), LWEQVMQLSK (SEQ ID NO: 11),
SLGKEPEDQNR (SEQ ID NO: 12), DGISNTFSIVPK (SEQ ID NO: 13),
AGVITGLPDAYGR (SEQ ID NO: 14), TSTFLDIYAER (SEQ ID NO: 15),
SMQPFGGIRMAK (SEQ ID NO: 16), THNQGVFDAYSR (SEQ ID NO: 17),
KAGVITGLPDAYGR (SEQ ID NO: 18), TLLYAINGGKDEK (SEQ ID NO: 19),
IEMALHDTEIVR (SEQ ID NO: 20), AGEPFAPGANPMHGR (SEQ ID NO: 21),
VALYGVDFLMEEK (SEQ ID NO: 22), KTHNQGVFDAYSR (SEQ ID NO: 23),
YGFDLSRPAENFK (SEQ ID NO: 24), TSSIQYENDDIMR (SEQ ID NO: 25),
KAGEPFAPGANPMHGR (SEQ ID NO: 26), RVALYGVDFLMEEK (SEQ ID NO:
27), LWEQVMQLSKEER (SEQ ID NO: 28), MLETNKNHATAWQGFK (SEQ ID
NO: 29), MHDFNTMSTEMSEDVIR (SEQ ID NO: 30),
YGNNDDRVDDIAVDLVER (SEQ ID NO: 31), ETLIDAMEHPEEYPQLTIR
(SEQ ID NO: 32), YAQVKPIRNEEGLVVDFEIEGDFPK (SEQ ID NO: 33).

The mass fingerprint of a candidate polypeptide can be determined by a mass
spectrometric method, for instance by MALDI-TOF MS. The mass fingerprint of a
candidate polypeptide will generally have additional polypeptide fragments and,
therefore, can have additional m/z values other than those listed for a polypeptide in
Table 2, 3, 4, or 5. When the candidate polypeptide is being compared to a
polypeptide in Table 2, 3, 4, or 5, the candidate polypeptide can be isolatable from a
microbe, preferably a gram positive microbe, more preferably, a member of the
family Micrococcaceae, preferably, Staphylococcus spp., more preferably,
Staphylococcus aureus. Other gram positive microbes include Corynebacterium
spp., Enterococcus spp., Erysipelothrix spp., Kytococcus spp., Listeria spp.,
Micrococcus spp., and Mycobacterium spp., and Erysipelothrix spp.

A candidate polypeptide can be obtained by growth of a microbe under low
metal conditions and the subsequent isolation of a polypeptide by the processes
described herein. Alternatively, a candidate polypeptide can be obtained by
recombinant expression of a polynucleotide that encodes the candidate polypeptide.

It is well known in the art that modifications of amino acids can be
accidentally introduced during sample handling, such as oxidation, and formation of
carbamidomethyl derivatives. Further, these types of modifications alter the m/z
value of a polypeptide fragment. For instance, if a polypeptide fragment contains a
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methionine that is oxidized, the m/z value will be increased by 16 relative to the same
fragment that does not contain the oxidized methionine. Accordingly, those
polypeptide fragments in Tables 2, 3, 4, or 5 having the notation “oxidation (M)”
have an m/z value that is increased by 16 relative to the same fragment that does not
contain the oxidized methionine. It is understood that the polypeptide fragments of
Table 2, 3, 4, or 5 can be modified during sample handling.

Polynucleotide sequence similarity and polynucleotide sequence identity

Polypeptides of the invention also may be identified in terms the
polynucleotide that encodes the polypeptide. Thus, the invention includes
polynucleotides that encode a polypeptide of the invention or hybridize, under
standard hybridization conditions, to a polynucleotide that encodes a polypeptide of
the invention, and the complements of such polynucleotide sequences.

As used herein, reference to a polynucleotide of the present invention and/or
reference to the nucleic acid sequence of one or more SEQ ID NOs can include
polynucleotides having a sequence identity of at least 50%, at least 55%, at least
60%, at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least
86%, at least 87%, at least 88%, at least 89%, at least 90%, at least 91%, at least
92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least
98%, or at least 99% sequence identity to an identified reference polynucleotide

sequence.
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In this context, “sequence identity” refers to the identity between two
polynucleotide sequences. Sequence identity is generally determined by
aligning the bases of the two polynucleotides (for example, aligning the
nucleotide sequence of the candidate sequence and a nucleotide sequence that
includes, for example, the nucleotide sequence of SEQ ID NO:474 or SEQ ID
NO:485) to optimize the number of identical nucleotides along the lengths of
their sequences; gaps in either or both sequences are permitted in making the
alignment in order to optimize the number of shared nucleotides, although the
nucleotides in each sequence must nonetheless remain in their proper order. A
candidate sequence is the sequence being compared to a known sequence—e.g.,
a nucleotide sequence that includes the nucleotide sequence of, for example,
SEQ ID NO:474 or SEQ ID NO:485. For example, two polynucleotide
sequences can be compared using the Blastn program of the BLAST 2 search
algorithm, as described by Tatiana et al., FEMS Microbiol Leit., 1999;174: 247-
250, and available on the world wide web at ncbi.nlm.nih.gov/BLAST/. The
default values for all BLAST 2 search parameters may be used, including
reward for match = 1, penalty for mismatch = -2, open gap penalty =5,
extension gap penalty = 2, gap x_dropoff = 50, expect = 10, wordsize = 11, and
filter on.

For example, a polynucleotide of the invention can include a
polynucleotide that encodes a polypeptide commonly known as formate
acetyltransferase (PfIB). One embodiment of such a polynucleotide is reflected
in SEQ ID NO:430. Variant embodiments are reflected in SEQ ID NO:431,
SEQ ID N0:432, SEQ ID NO:433, SEQ ID NO:434, SEQ ID NO:435, SEQ ID
NO:436, SEQ ID NO:437, SEQ ID NO:438, SEQ ID NO:439, and SEQ ID
NO:440.

As another example, a polynucleotide of the invention can include a
polynucleotide that encodes a polypeptide commonly known as oligopeptide
permease, peptide-binding protein (OpplA). One embodiment of such a
polynucleotide is reflected in SEQ ID NO:441. Variant embodiments are
reflected in SEQ ID NO:442, SEQ ID NO:443, SEQ ID NO:444, SEQ ID
NO:445, SEQ ID NO:446, SEQ ID NO:447, SEQ ID NO:448, SEQ ID NO:449,
SEQ ID NO:450, and SEQ ID NO:451.
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As another example, a polynucleotide of the invention can include a
polynucleotide that encodes a polypeptide commonly known as siderophore
compound ABC transporter binding protein (SirA). One embodiment of such a
polynucleotide is reflected in SEQ ID NO:452. Variant embodiments are
reflected in SEQ ID NO:453, SEQ ID NO:454, SEQ ID NO:455, SEQ ID
NO:456, SEQ ID NO:457, SEQ ID NO:458, SEQ ID NO:459, SEQ ID NO:460,
SEQ ID NO:461, and SEQ ID NO:462.

As another example, a polynucleotide of the invention can include a
polynucleotide that encodes a polypeptide referred to herein as SYN2. One
embodiment of such a polynucleotide is reflected in SEQ ID NO:463. Variant
embodiments are reflected in SEQ ID NO:464, SEQ ID NO:465, SEQ ID
NO:466, SEQ ID NO:467, SEQ ID NO:468, SEQ ID NO:469, SEQ ID NO:470,
SEQ ID NO:471, SEQ ID NO:472, and SEQ ID NO:473.

As another example, a polynucleotide of the invention can include a
polynucleotide that encodes a polypeptide commonly known as FhuD. One
embodiment of such a polynucleotide is reflected in SEQ ID NO:474. Variant
embodiments are reflected in SEQ ID NO:475, SEQ ID NO:476, SEQ ID
NO:477, SEQ ID NO:478, SEQ ID NO:479, SEQ ID NO:480, SEQ ID NO:4381,
SEQ ID NO:482, SEQ ID NO:483, and SEQ ID NO:434.

As another example, a polynucleotide of the invention can include a
polynucleotide that encodes a polypeptide referred to herein as SYN1. One
embodiment of such a polynucleotide is reflected in SEQ ID NO:485. Variant
embodiments are reflected in SEQ ID NO:486, SEQ ID NO:487, SEQ ID
NO:488, SEQ ID NO:489, SEQ ID NO:490, SEQ ID NO:491, SEQ ID NO:492,
SEQ ID NO:493, SEQ ID NO:494, and SEQ ID NO:495.

As another example, a polynucleotide of the invention can include a
polynucleotide that éncodes a polypeptide commonly known as MntC. One
embodiment of such a polynucleotide is reflected in SEQ ID NO:496. Variant
embodiments are reflected in SEQ ID NO:497, SEQ ID NO:498, SEQ ID
NO:499, SEQ ID NO:500, SEQ ID NO:501, SEQ ID NO:502, SEQ ID NO:503,
SEQ ID NO:504, SEQ ID NO:505, and SEQ ID NO:506.

As another example, a polynucleotide of the invention can include a
polynucleotide that encodes a polypeptide commonly known as ferrichrome
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ABC transpoﬁer lipoprotein (SstD). Embodiments of such a polynucleotide are
reflected in SEQ ID NO:563, SEQ ID NO:564, SEQ ID NO:565, SEQ ID
NO:566, SEQ ID NO:567, SEQ ID NO:568, SEQ ID NO:569, SEQ ID NO:570,
SEQ ID NO:571, and SEQ ID NO:572. ‘

As another example, a polynucleotide of the invention can include a
polynucleotide that encodes a polypeptide commonly known as iron compound
ABC transporter (FhuD2). Embodiments of such a polynucleotide are reflected
in SEQ ID NO:573, SEQ ID NO:574, SEQ ID NO:575, SEQ ID NO:576, SEQ
ID NO:577, SEQ ID NO:578, SEQ ID NO:579, SEQ ID NO:580, SEQ ID
NO:581, and SEQ ID NO:582.

Also provided by the present invention are whole cell preparations of a
microbe, where the microbe expresses one or more of the polypeptides of the
present invention. The cells present in a whole cell preparation are preferably
inactivated such that the cells cannot replicate, but the immunological activity
of the polypeptides of the present invention expressed by the microbe is
maintained. Typically, the cells are killed by exposure to agents such as

glutaraldehyde, formalin, or formaldehyde.

Compositions

A composition of the present invention may include at least one isolated
polypeptide described herein, or a number of polypeptides that is an integer
greater than one (e.g., at least two, at least three, at least four). For example, a
composition can include an isolated polypeptide that includes the amino acid
sequence of SEQ ID NO:408 and/or an isolated polypeptide that includes the
amino acid sequence of SEQ ID NO:397. Unless a specific level of sequence
similarity and/or identity is expressly indicated herein (e.g., at least 80%
sequence similarity, at least 90% sequence identity, etc.), reference to the amino
acid sequence of an identified SEQ ID NO includes variants having the levels of
sequence similarity and/or the levels of sequence identity described herein in the
section headed “Polypeptide sequence similarity and polypeptide sequence
identity.”

In some embodiments, the composition can include one or more
additional isolated polypeptides. In some embodiments, the additional isolated
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polypeptide or polypeptides may include one or more metal-regulated
polypeptides. Thus, a composition can include at least one isolated metal-
regulated polypeptide that includes an amino acid sequence depicted in one or
more of SEQ ID NO:353 through SEQ ID NO:429 and/or one or more of SEQ
ID NO:543 through SEQ ID NO:562. In addition or in the alternative, a
composition can include at least one isolated metal-regulated polypeptide
having a molecular weight of 88 kDa, 55 kDa, 38 kDa, 37 kDa, 36 kDa, 35 kDa,
or 33 kDa. In addition or in the alternative, a composition can include at least
one metal-regulated isolated polypeptide that includes an amino acid sequence
encoded by a polynucleotide that includes a nucleotide sequence depicted in one
or more of SEQ ID NO:430 through SEQ ID NO:506 and/or one or more of
SEQ ID NO:563 through SEQ ID NO:582.

In one embodiment, the composition includes a polypeptide that
includes the amino acid sequence depicted in SEQ ID NO:397 (or a variant
thereof such as, for example, any one of the amino acid sequences depicted in
SEQ ID NO:398, SEQ ID N0:399, SEQ ID NO:400, SEQ ID NO:401, SEQ ID
NO:402, SEQ ID NO:403, SEQ ID NO:404, SEQ ID NO:405, SEQ ID NO:406,
or SEQ ID NO:407).

In another embodiment, the composition includes a polypeptide that
includes the amino acid sequence depicted in SEQ ID NO:408 (or a variant
thereof such as, for example, any one of the amino acid sequences depicted in
SEQ ID NO:409, SEQ ID NO:410, SEQ ID NO:411, SEQ ID NO:412, SEQ ID
NO:413, SEQ ID NO:414, SEQ ID NO:415, SEQ 1D NO:416, SEQ ID NO:417,
or SEQ ID NO:418).

In another embodiment, the composition includes a polypeptide that
includes the amino acid sequence depicted in SEQ ID NO:419 (or a variant
thereof such as, for example, any one of the amino acid sequences depicted in
SEQ ID N0O:420, SEQ ID NO:421, SEQ ID NO:422, SEQ ID NO:423, SEQ ID
NO:424, SEQ ID NO:425, SEQ ID NO:426, SEQ ID NO:427, SEQ ID NO:428,
or SEQ ID NO:429).

In another embodiment, the composition includes a polypeptide that
includes the amino acid sequence depicted in SEQ ID NO:375 (or a variant
thereof such as, for example, any one of the amino acid sequences depicted in
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SEQ ID NO:376, SEQ ID NO:377, SEQ ID NO:378, SEQ ID NO:379, SEQ ID
NO:380, SEQ ID NO:381, SEQ ID NO:382, SEQ ID NO:383, SEQ ID NO:384,
or SEQ ID NO:385).

In another embodiment, the composition includes a polypeptide that
includes the amino acid sequence depicted in SEQ ID NO:386 (or a variant
thereof such as, for example, any one of the amino acid sequences depicted in
SEQ ID NO:387, SEQ ID NO:388, SEQ ID NO:389, SEQ ID NO:390, SEQ ID
NO:391, SEQ ID NO:392, SEQ ID N0:393, SEQ ID NO:394, SEQ ID NO:395,
or SEQ ID NO:396).

In another embodiment, the composition includes a polypeptide that
includes the amino acid sequence depicted in SEQ ID NO:364 (or a variant
thereof such as, for example, any one of the amino acid sequences depicted in
SEQ ID NO:365, SEQ ID NO:366, SEQ ID NO:367, SEQ ID NO:‘368, SEQID
NO:369, SEQ ID NO:370, SEQ ID NO:371, SEQ ID NO:372, SEQ ID NO:373,
or SEQ ID NO:374).

In another embodiment, the composition includes a polypeptide that
includes the amino acid sequence depicted in SEQ ID NO:353 (or a variant
thereof such as, for example, any one of the amino acid sequences depicted in
SEQ ID NO:354, SEQ ID NO:355, SEQ ID NO:356, SEQ ID NO:357, SEQ ID
NO:358, SEQ ID N0:359, SEQ ID NO:360, SEQ ID NO:361, SEQ ID NO:362,
or SEQ ID NO:363).

In another embodiment, the composition includes a polypeptide that
includes the amino acid sequence, or a variant thereof, of any one of the amino
acid sequences depicted in SEQ ID NO:543, SEQ ID NO:544, SEQ ID NO:545,
SEQ ID NO:546, SEQ ID NO:547, SEQ ID NO:548, SEQ ID NO:549, SEQ ID
NO:550, SEQ ID NO:551, or through SEQ ID NO:552.

In another embodiment, the composition includes a polypeptide that
includes the amino acid sequence, or variant thereof, of any one of the amino
acid sequences depicted in SEQ ID NO:553, SEQ ID NO:554, SEQ ID NO:555,
SEQ ID NO:556, SEQ ID NO:557, SEQ ID NO:558, SEQ ID NO:559, SEQ ID
NO:560, SEQ ID NO:561, or SEQ ID NO:562.

In some embodiments, the composition can include a combination of
two or more polypeptides selected from the following: a SYN1 polypeptide, a
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MntC polypeptide, a FhuD polypeptide, a SYN2 polypeptide, a SirA
polypeptide, an Opp1A polypeptide, and a Pflb polypeptide.
Thus, the composition can include at least one or any combination that
includes at least two, at least three, at least four, at least five, at least six, or all
5  seven of: a SYN1 polypeptide, a MntC polypeptide, a FhuD polypeptide, a
SYN2 polypeptide, a SirA polypeptide, an OpplA polypeptide, and a Plb
polypeptide. Exemplary compositions that include combinations of

polypeptides are identified in Table 6.

Composition SYN1 | MntC FhuD | SYN2 SirA OpplA. | Pflb
2 pPeptides*
1
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21 X X
3 pPeptides*
22 X X X
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23 X X X

24 X X X

25 X X X

26 X X X

27 X X X

28 X X X

29 X X X

30 X X X

31 X X X

32 X X X

33 X X X

34 X X X

35 X X X

36 X X X

37 X X X

38 X X X

39 X X X

40 X X X

41 X X X

42 X X X

43 X X X

44 X X X

45 X X X

46 X X X

47 X X X

48 X X X

49 X X X

50 X X X

51 X X X

52 X X X

53 X X X

54 X X X

55 X X X

56 X X X
4 pPeptides* X X X X
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57
58
59
60
61

62
63

64
65

67
68

69
70
71

72
73

74
75

76
77

78

79
80
81

82
83
84
85
86
87
83
89
90
91
5 pPeptides*
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92 X X X X X

93 X X X X X

94 X X X X X
95 X X X X X

96 X X X X X
97 X X X X X
98 X X X X X

99 X X X X X
100 X X X X X
101 X X X X X
102 X X X X X

103 X X X X X
104 X X X X X
105 X X X X X
106 X X X X X
107 X X X X X

108 X X X X X
109 X X X X X
110 X X X X X
111 X X X X X
112 X X X X X

6 pPeptides*®

113 X X X X X X

114 X X X X X X
115 X X X X X X
116 X X X X X X
117 X X X X X X
118 X X X X X X
119 X X X X X X

* pPeptides = polypeptides
“X” identifies polypeptides included in a particular composition.

Throughout this description, a SYN1 polypeptide may be characterized
5 by one or more of the following: an amino acid sequence that includes the
amino acid sequence depicted in any one of SEQ ID NO:408, SEQ ID NO:409,

SEQ ID NO:410, SEQ ID NO:411, SEQ ID NO:412, SEQ ID NO:413, SEQ ID
71
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NO:414, SEQ ID NO:415, SEQ ID NO:416, SEQ ID NO:417, or SEQ ID
NO:418, being encoded by a polynucleotide that includes the nucleic acid
sequence depicted in any one of SEQ ID NO:485, SEQ ID NO:486, SEQ ID
NO:487, SEQ ID NO:488, SEQ ID NO:489, SEQ ID NO:490, SEQ ID NO:491,
SEQ ID NO:492, SEQ ID NO:493, SEQ ID NO:494, SEQ ID NO:495, and/or a
calculated molecular weight of about 33.1 kDa.

Throughout this description, an MntC polypeptide may be characterized
by one or more of the following: possessing a molecular weight as determined
by SDS-PAGE of 33kDa, a mass fingerprint at least 80% similar to the mass
fingerprint of an 33 kDa metal-regulated polypeptide produced by the reference
strain S. aureus ATCC isolate 19636, an amino acid sequence that includes the
amino acid sequence depicted in any one of SEQ ID NO:419, SEQ ID NO:420,
SEQ ID NO:421, SEQ ID NO:422, SEQ ID NO:423, SEQ ID NO:424, SEQ ID
NO:425, SEQ ID NO:426, SEQ ID NO:427, SEQ ID NO:428, or SEQ ID
NO:429, being encoded by a polynucleotide that includes the nucleic acid
sequence depicted in any one of SEQ ID NO:496, SEQ ID NO:497, SEQ ID
NO:498, SEQ ID N0:499, SEQ ID NO:500, SEQ ID NO:501, SEQ ID NO:502,
SEQ ID NO:503, SEQ ID NO:504, SEQ ID NO:505, or SEQ ID NO:506,
and/or a calculated molecular weight of about 34.6 kDa.

Throughout this description, a FhuD polypeptide may be characterized
by one or more of the following: an amino acid sequence that includes the
amino acid sequence depicted in any one of SEQ ID N0:397, SEQ ID NO:398,
SEQ ID NO:399, SEQ ID NO:400, SEQ ID NO:401, SEQ ID NO:402, SEQ ID
NO:403, SEQ ID NO:404, SEQ ID NO:405, SEQ ID NO:406, or SEQ ID
NO:407, being encoded by a polynucleotide that includes the nucleic acid
sequence depicted in any one of SEQ ID NO:474, SEQ ID NO:475, SEQ ID
NO:476, SEQ ID NO:477, SEQ ID NO:478, SEQ ID NO:479, SEQ ID NO:480,
SEQ ID NO:481, SEQ ID NO:482, SEQ ID NO:483, or SEQ ID NO:484,
and/or a calculated molecular weight of about 35.4 kDa.

Throughout this description, a SYN2 polypeptide may be characterized
by one or more of the following: a molecular weight as determined by SDS-
PAGE of 36 kDa, a mass fingerprint at least 80% similar to the mass fingerprint
of an 36 kDa metal-regulated polypeptide produced by the reference strain S.
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aureus ATCC isolate 19636, an amino acid sequence that includes the amino
acid sequence depicted in any one of SEQ ID NO:386, SEQ ID NO:387, SEQ
ID NO:388, SEQ ID NO:389, SEQ ID NO:390, SEQ ID NO:391, SEQ ID
NO:392, SEQ ID N0O:393, SEQ ID NO:3%94, SEQ ID NO:395, or SEQ ID

5 NO:396, being encoded by a polynucleotide that includes the nucleic acid
sequence depicted in any one of SEQ ID NO:463, SEQ ID NO:464, SEQ ID
NO:465, SEQ ID NO:466, SEQ ID NO:467, SEQ ID NO:468, SEQ ID NO:469,
SEQ ID NO:470, SEQ ID NO:471, SEQ ID NO:472, or SEQ ID NO:473,
and/or a calculated molecular weight of about 36.5 kDa.

10 Throughout this description, a SirA polypeptide may be characterized by
one or more of the following: a molecular weight as determined by SDS-PAGE
of 37 kDa, a mass fingerprint at least 80% similar to the mass fingerprint of an
37 kDa metal-regulated polypeptide produced by the reference strain S. aureus
ATCC isolate 19636, an amino acid sequence that includes the amino acid

15  sequence depicted in any one of SEQ ID NO:375, SEQ ID NO:376, SEQ ID
NO:377, SEQ ID N0O:378, SEQ ID NO:379, SEQ ID NO:380, SEQ ID NO:381,
SEQ ID NO:382, SEQ ID NO:383, SEQ ID NO:384, or SEQ ID NO:385, being
encoded by a polynucleotide that includes the nucleic acid sequence depicted in
any one of SEQ ID NO:452, SEQ ID NO:453, SEQ ID NO:454, SEQ ID

20 NO:455, SEQ ID N0:456, SEQ ID NO:457, SEQ ID NO:458, SEQ ID NO:459,
SEQ ID NO:460, SEQ ID NO:461, or SEQ ID NO:462, and/or a calculated
molecular weight of about 36.6 kDa. '

Throughout this description, a OpplA polypeptide may be characterized
by one or more of the following: a molecular weight as determined by SDS-

25  PAGE of 55 kDa, a mass fingerprint at least 80% similar to the mass fingerprint
of an 55 kDa metal-regulated polypeptide produced by the reference strain S.
aureus ATCC isolate 19636, an amino acid sequence that includes the amino
acid sequence depicted in any one of SEQ ID NO:364, SEQ ID NO:365, SEQ
ID NO:366, SEQ ID NO:367, SEQ ID NO:368, SEQ ID NO:369, SEQ ID

30 NO:370, SEQ ID NO:371, SEQ ID NO:372, SEQ ID NO:373, or SEQ ID
NO:374, being encoded by a polynucleotide that includes the nucleic acid
sequence depicted in any one of SEQ ID NO:441, SEQ ID NO:442, SEQ ID
NO:443, SEQ ID NO:444, SEQ ID NO:445, SEQ ID NO:446, SEQ ID NO:447,

73

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

SEQ ID NO:448, SEQ ID NO:449, SEQ ID NO:450, or SEQ ID NO:451,
and/or a calculated molecular weight of about 59.9 kDa.

Throughout this description, a PIB polypeptide may be characterized by
one or more of the following: a molecular weight as determined by SDS-PAGE

5  of 88 kDa, a mass fingerprint at least 80% similar to the mass fingerprint of an
88 kDa metal-regulated polypeptide produced by the reference strain S. aureus
ATCC isolate 19636, an amino acid sequence that includes the amino acid
sequence depicted in any one of SEQ ID NO:353, SEQ ID NO:354, SEQ ID
NO:355, SEQ ID N0:356, SEQ ID NO:357, SEQ ID NO:358, SEQ ID NO:359,

10 SEQ ID NO:360, SEQ ID NO:361, SEQ ID NO:362, or SEQ ID NO:363, being -
encoded by a polynucleotide that includes the nucleic acid sequence depicted in
any one of SEQ ID NO:430, SEQ ID NO:431, SEQ ID NO:432, SEQ ID
NO:433, SEQ ID NO:434, SEQ ID NO:435, SEQ ID NO:436, SEQ ID NO:437,
SEQ ID N0:438, SEQ ID N0:439, or SEQ ID NO:440, and/or a calculated

15  molecular weight of about 84.7 kDa.

In another particular embodiment, the composition can include a
combination of polypeptides such as, for example, a MntC polypeptide, a FhuD
polypeptide, a SirA polypeptide, and a SYN2 polypeptide (Compostion 77 of
Table 6), each polypeptide being characterized as described immediately above.

20 In some embodiments, a composition can include one or more
polypeptides that are produced recombinantly. For example, a composition can
include a recombinantly-produced Pflb polypeptide such as, for example, a
polypeptide that includes the amino acid sequence depicted in SEQ ID NO:353,
although a recombinantly-produced Pflb polypeptide may be characterized in

25  any manner in which a Pflb polypeptide may be characterized, as described
above, in addition to being recombinantly-produced. Such a composition can
include one or more recombinantly-produced polypeptides, one or more
polypeptides isolated from S. aureus, or any combination thereof.

As another example, a composition can include a recombinantly-

30  produced OpplA polypeptide such as, for example, a polypeptide that includes
the amino acid sequence depicted in SEQ ID NO:364, although a
recombinantly-produced OpplA polypeptide may be characterized in any
manner in which an Opp1A polypeptide may be characterized, as described
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above, in addition to being recombinantly-produced. Such a composition can
further include one or more recombinantly-produced polypeptides, one or more
polypeptides isolated from S. aureus, or any combination thereof.

As another example, a composition can include a recombinantly-
produced SirA polypeptide such as, for example, a polypeptide that includes the
amino acid sequence depicted in SEQ ID NO:375, although a recombinantly-
produced SirA polypeptide may be characterized in any manner in which a SirA
polypeptide may be characterized, as described above, in addition to being
recombinantly-produced. Such a composition can further include one or more
recombinantly-produced polypeptides, one or more polypeptides isolated from
S. aureus, or any combination thereof.

As another example, a composition can include a recombinantly-
produced SYN2 polypeptide such as, for example, a polypeptide that includes
the amino acid sequence depicted in SEQ ID NO:386, although a
recombinantly-produced SYN2 polypeptide may be characterized in any
manner in which a SYN2 polypeptide may be characterized, as described above,
in addition to being recombinantly-produced. Such a composition can further
include one or more recombinantly-produced polypeptides, one or more
polypeptides isolated from S. aureus, or any combination thereof.

As another example, a composition can include a recombinantly-
produced FhuD polypeptide such as, for example, a polypeptide that includes
the amino acid sequence depicted in SEQ ID NO:397, although a
recombinantly-produced FhuD polypeptide may be characterized in any manner
in which a FhuD polypeptide may be characterized, as described above, in
addition to being recombinantly-produced. Such a composition can further
include one or more recombinantly-produced polypeptides, one or more
polypeptides isolated from S. aureus, or any combination thereof.

As another example, a composition can include a recombinantly-
produced SYN1 polypeptide such as, for example, a polypeptide that includes
the amino acid sequence depicted in SEQ ID NO:408, although a
recombinantly-produced SYN1 polypeptide may be characterized in any
manner in which a SYNT1 polypeptide may be characterized, as described above,
in addition to being recombinantly-produced. Such a composition can further
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include one or more recombinantly-produced polypeptides, one or more
polypeptides isolated from S. aureus, or any combination thereof.

As another example, a composition can include a recombinantly-
produced MntC polypeptide such as, for example, a polypeptide that includes
the amino acid sequence depicted in SEQ ID NO:419, although a
recombinantly-produced MntC polypeptide may be characterized in any manner
in which a MntC polypeptide may be characterized, as described above, in
addition to being recombinantly-produced. Such a composition can further
include one or more recombinantly-produced polypeptides, one or more
polypeptides isolated from S. aureus, or any combination thereof.

In some embodiments, a recombinantly-produced polypeptide can
represent an immunologically active fragment of the native version of the
polypeptide. An immunologically active fragment may include amino acid
additions to the amino terminal and/or carboxy terminal of the core (e.g., the
amino acid sequence of SEQ ID NO: 353, SEQ ID NO: 364, SEQ ID NO: 375,
SEQ ID NO: 386, SEQ ID NO: 397, SEQ ID NO: 408, or SEQ ID NO: 419) of
the immunologically active fragment. In certain embodiments, any addition to
the amino terminal of the core of the immunologically active fragment can
include one or more amino acid additions, deletions, substitutions (collectively,
“modifications™), or any combination of modification compared to longer
version—e.g., wild-type or other native form—of the polypeptide. Thus, for
example, in embodiments in which the immunologically active fragment
includes SEQ ID NO:397, an addition to the amino terminal of SEQ ID NO:397
can include at least 1, at least 2, at least 3, at least 4, at least 5, at least 6, at least
7, at least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at least 14,
at least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at least 21,
at least 22, at least 23, at least 24, at least 25, or at least 26 modifications in the
amno terminal addition compared to, for example, asmino acids 1-26 of SEQ ID
NO0:399. As another example, in embodiments in which the immunologically
active fragment includes SEQ ID NO:408, an addition to the amino terminal of
SEQ ID NO:408 can include at least 1, at least 2, at least 3, at least 4, or at least
5 modifications in the amno terminal addition compared to, for example, asmino
acids 1-26 of SEQ ID NO:415.
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When comparing the amino acid sequence similarity and/or amino acid
sequence identity of a reference polypeptide and a candidate polypeptide of a
different length (e.g., an immunologically active fragment of the reference
polypeptide) the similarity and/or identity may be computed over the full length

5  of the longer polypeptide, counting each amino acid residue of greater length in
the longer polypeptide contributing as a mismatch.

In some embodiments, therefore, an isolated polypeptide of the
invention can include a polypeptide having at least 92%, at least 93%, at least
94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%

10  sequence similarity and/or identity to the amino acid sequence of SEQ ID
NO:397, with the proviso that if the isolated polypeptide includes one or more
additional amino acids at the amino terminal, the one or more additional amino
acids include at least one amino acid deletion or at least one amino acid
substitution compared to amino acids 1-26 of SEQ ID NO:399.

15 In other embodiments, an isolated polypeptide of the invention
can include a polypeptide having at least 98% or at least 99% sequence
similarity and/or identity to the amino acid sequence of SEQ ID NO:408,
with the proviso that if the isolated polypeptide includes one or more
additional amino acids at the amino terminal, the one or more additional

20  amino acids include at least one amino acid deletion or at least one amino
acid substitution compared to amino acids 1-5 of SEQ ID NO:415.

As noted above in the section headed Polypeptide sequence similarity
and polypeptide sequence identity, a polypeptide identified by reference to the
amino acid sequence of a particular SEQ ID NO can include a polypeptide with

25  at least S0%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%,
at least 80%, at least 85%, at least 86%, at least 87%, at least 88%, at least §9%,
at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%,
at least 96%, at least 97%, at least 98%, or at least 99% amino acid sequence
similarity to the reference amino acid sequence (e.g., the amino acid sequence

30  provided in a specified SEQ ID NO:) and/or a polypeptide with at least 50%, at
least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at
least 85%, at least 86%, at least 87%, at least 88%, at least 89%, at least 90%, at
least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at

77

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

10

15

20

25

30

least 97%, at least 98%, or at least 99% amino acid sequence identity to the
reference amino acid sequence (e.g., the amino acid sequence provided in a
specified SEQ ID NO:).

A recombinantly-produced polypeptide may be expressed from a vector
that permits expression of the polypeptide when the vector is introduced into an
appropriate host cell. A host cell may be constructed to produce one or more
recombinantly-produced polypeptides of the invention and, therefore, can
include one more vectors that include at least one polynucleotide that encodes a
polypeptide of the invention. Thus, each vector can include one or more
polynucleotides of the invention—i.e., a polynucleotide that encodes a
polypeptide of the invention.

Certain compositions such as, for example, those including
recombinantly-produced polypeptides, can include a maximum number of
polypeptides. In some embodiments, the maximum number of polypeptides can
refer to the maximum total number of polypeptides. Certain compositions can
include, for example, no more than 50 polypeptides such as, for example, no
more than 40 polypeptides, no more than 30 polypeptides, no more than 25
polypeptides, no more than 20 polypeptides, no more than 15 polypeptides, no
more than 10 polypeptides, no more than eight polypeptides, no more than
seven polypeptides, no more than six polypeptides, no more than five
polypeptides, no more than four polypeptides, no more than three polypeptides,
no more than two polypeptides, or no more than one polypeptide. In other
embodiments, a maximum number of recombinantly-produced polypeptides
may be specified in a similar manner. In still other embodiments, a maximum
number of nonrecombinantly-produced polypeptides may be specified in a
similar manner.

A composition can include polypeptides isolatable from one microbe, or
can be isolatable from a combination of two or more microbes. For instance, a
composition can include polypeptides isolatable from two or more
Staphyloccocus spp., or from a Staphyloccocus spp. and a different microbe that
is not a member of the genus Staphyloccocus. The present invention also
provides compositions including a whole cell preparation, where the whole cell
expresses one or more of the polypeptides of the present invention. For
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instance, the whole cell can be a Staphyloccocus spp. In some aspects, a
composition can include whole preparations from two, three, four, five, or six
strains.
Optionally, a polypeptide of thé present invention can be covalently

5  bound or conjugated to a carrier polypeptide to improve the immunological
properties of the polypeptide. Useful carrier polypeptides are known in the art.
The chemical coupling of polypeptides of the present invention can be carried
out using known and routine methods. For instance, various homobifunctional
and/or heterobifunctional cross-linker reagents such as bis(sulfosuccinimidyl)

10 ° suberate, bis(diazobenzidine), dimethyl adipimidate, dimethyl pimelimidate,
dimethyl superimidate, disuccinimidy! suberate, glutaraldehyde, -
maleimidobenzoyl-N-hydroxysuccinimide, sulfo-m-maleimidobenzoyl-N-
hydroxysuccinimide, sulfosuccinimidyl 4-(N-maleimidomethyl) cycloheane-1- -
carboxylate, sulfosuccinimidyl 4-(p-maleimido-phenyl) butyrate and (1-ethyl-3-

15  (dimethyl-aminopropyl) carbodiimide can be used (see, for instance, Harlow
and Lane, Antibodies, A Laboratory Manual, generally and Chapter 5, Cold

| Spring Harbor Laboratory, Cold Spring Harbor, New York, NY (1988)).
The compositions of the present invention optionally further include a
pharmaceutically acceptable carrier. “Pharmaceutically acceptable” refers to a

20  diluent, carrier, excipient, salt, etc, that is compatible with the other ingredients
of the composition, and not deleterious to the recipient thereof. Typically, the
composition includes a pharmaceutically acceptable carrier when the
composition is used as described herein. The compositions of the present
invention may be formulated in pharmaceutical preparations in a variety of

25  forms adapted to the chosen route of administration, including routes suitable
for stimulating an immune response to an antigen. Thus, a composition of the
present invention can be administered via known routes including, for example,
oral; parenteral including intradermal, transcutaneous and subcutaneous;
intramuscular, intravenous, intraperitoneal, etc. and topically, such as,

30 intranasal, intrapulmonary, intramammary, intravaginal, intrauterine,
intradermal, transcutaneous and rectally, etc. It is foreseen that a composition
can be administered to a mucosal surface, such as by administration to the nasal
or respiratory mucosa (e.g., via a spray or aerosol), in order to stimulate
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mucosal immunity, such as production of secretory IgA antibodies, throughout
the animal’s body.

A composition of the present invention can also be administered via a
sustained or delayed release implant. Implants suitable for use according to the
invention are known and include, for example, those disclosed in Emery and
Straub (WO 01/37810 (2001)), and Emery et al., (WO 96/01620 (1996)).
Implants can be produced at sizes small enough to be administered by aerosol or
spray. Implants also can include nanospheres and microspheres.

A composition of the present invention may be administered in an
amount sufficient to treat certain conditions as described herein. The amount of
polypeptides or whole cells present in a composition of the present invention
can vary. For instance, the dosage of polypeptides can be between 0.01
micrograms (ug) and 300 mg, typically between 0.1 mg and 10 mg. When the
composition is a whole cell preparation, the cells can be present at a
concentration of, for instance, 10? bacteria/ml, 10° bacteria/ml, 10* bacteria/ml,
10° bacteria/ml, 10° bacteria/ml, 10 bacteria/ml, 108 bacteria/ml, or 10°
bacteria/ml. For an injectable composition (e.g. subcutaneous, intramuscular,
etc.) the polypeptides may be present in the composition in an amount such that
the total volume of the composition administered is 0.5 ml to 5.0 ml, typically
1.0 to 2.0 ml. When the composition is a whole cell preparation, the cells are
preferably present in the composition in an amount that the total volume of the
composition administered is 0.5 ml to 5.0 ml, typically 1.0 to 2.0 ml. The
amount administered will vary depending on various factors including, but not
limited to, the specific polypeptides chosen, the weight, physical condition and
age of the animal, and the route of administration. Thus, the absolute weight of
the polypeptide included in a given unit dosage form can vary widely, and
depends upon factors such as the species, age, weight and physical condition of
the animal, as well as the method of administration. Such factors can be
determined by one of skill in the art. Other examples of dosages suitable for the
invention are disclosed in Emery et al., (U.S. Patent 6,027,736).

The formulations may be conveniently presented in unit dosage form
and may be prepared by methods well known in the art of pharmacy. Methods
of preparing a composition with a pharmaceutically acceptable carrier include
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the step of bringing the active compound (e.g., a polypeptide or whole cell of
the present invention) into association with a carrier that constitutes one or more
accessory ingredients. In general, the formulations are prepared by uniformly
and intimately bringing the active compound into association with a liquid
carrier, a finely divided solid carrier, or both, and then, if necessary, shaping the
product into the desired formulations.

A composition including a pharmaceutically acceptable carrier can also
include an adjuvant. An “adjuvant” refers to an agent that can act in a
nonspecific manner to enhance an immune response to a particular antigen, thus
potentially reducing the quantity of antigen necessary in any given immunizing
composition, and/or the frequency of injection necessary in order to generate an
adequate immune response to the antigen of interest. Adjuvants may include,
for example, TL-1, IL-2, emulsifiers, muramyl dipeptides, dimethyl dioctadecyl
ammonium bromide (DDA), avridine, aluminum hydroxide, oils, saponins,
alpha-tocopherol, polysaccharides, emulsified paraffins (including, for instance,
those available from under the tradename EMULSIGEN from MVP
Laboratories, Ralston, Nebraska), ISA-70, RIBI and other substances known in
the art. It is expected that polypeptides of the present invention will have
immunoregulatory activity and that such polypeptides may be used as adjuvants
that directly act as T and/or B cell activators or act on specific cell types that
enhance the synthesis of various cytokines or activate intracellular signaling
pathways. Such polypeptides are expected to augment the immune response to
increase the protective index of the existing composition.

In another embodiment, a composition of the invention including a
pharmaceutically acceptable carrier can include a biological response modifier,
such as, for example, IL-2, IL-4 and/or IL-6, TNF, IFN-alpha, IFN-gamma, and
other cytokines that effect immune cells. An immunizing composition can also
include other components known in the art such as an antibiotic, a preservative,

an anti-oxidant, or a chelating agent.
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Methods of Making

The present invention also provides methods for obtaining the
polypeptides described herein. The polypeptides and whole cells of the present
invention may be isolatable from a member of the family Micrococcaceae,
preferably, Staphylococcus spp., more preferably, Staphylococcus aureus.
Other gram positive microbes from which polypeptides can be isolated include
Corynebacterium spp., Erysipelothrix spp., Mycobacterium spp., and
Erysipelothrix spp. Microbes useful for obtaining polypeptides of the present
invention and making whole cell preparations are commercially available from
a depository such as American Type Culture Collection (ATCC). In addition,
such microbes are readily obtainable by techniques routine and known to the art.
The microbes may be derived from an infected animal as a field isolate, and
used to obtain polypeptides and/or whole cell preparations of the present
invention, or stored for future use, for example, in a frozen repository at -20°C
to -95°C, or -40°C to -50°C, in bacteriological media containing 20% glycerol,
and other like media.

When a polypeptide of the present invention is to be obtained from a
microbe, the microbe can be incubated under low metal conditions. As used
herein, the phrase “low metal conditions” refers to an environment, typically
bacteriological media, which contains amounts of a free metal that cause a
microbe to express metal-regulated polypeptides at a detectable level. As used
herein, the phrase “high metal conditions™ refers to an environment that
contains amounts of a free metal that cause a microbe to either not express one
or more of the metal-regulated polypeptides described herein at a detectable
level, or to express such a polypeptide at a decreased level compared to
expression of the metal-regulated polypeptide under low metal conditions. In
some cases, “high metal conditions” can include a metal-rich natural
environment and/or culture in a metal-rich medium without a metal chelator. In
contrast, in some cases, “low metal conditions” can include culture in a medium
that includes a metal chelator, as described in more detail below. Metals are
those present in the periodic table under Groups 1 through 17 (IUPAC notation;
also referred to as Groups I-A, II-A, III-B, IV-B, V-B, VI-B, VII-B, VIII, I-B,
II-B, III-A, IV-A, V-A, VI-A, and VII-A, respectively, under CAS notation).
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Preferably, metals are those in Groups 2 through 12, more preferably, Groups 3-
12. Even more preferably, the metal is iron, zinc, copper, magnesium, nickel,
cobalt, manganese, molybdenum, or selenium, most preferably, iron.
Low metal conditions are generally the result of the addition of a metal
5  chelating compound to a bacteriological medium, the use of a bacteriological
medium that contains low amounts of a metal, or the combination thereof. High
metal conditions are generally present when a chelator is not present in the
medium, a metal is added to the medium, or the combination thereof. Examples
of metal chelators include natural and synthetic compounds. Examples of

10  natural compounds include plant phenolic compounds, such as flavenoids.
Examples of flavenoids include the copper chelators catechin and naringenin,
and the iron chelators myricetin and quercetin. Examples of synthetic copper
chelators include, for instance, tetrathiomolybdate, and examples of synthetic
zinc chelators include, for instance, N,N,N’ N’ -Tetrakis (2-pyridylmethyl)-

15  ethylene diamine. Examples of synthetic iron chelators include 2,2’-dipyridyl
(also referred to in the art as o,o’-bipyridyl), 8-hydroxyquinoline,
ethylenediamine-di-O-hydroxyphenylacetic acid (EDDHA), desferrioxamine
methanesulphonate (desferol), transferrin, lactoferrin, ovotransferrin, biological
siderophores, such as, the catecholates and hydroxamates, and citrate. An

20  example of a general divalent cation chelator is CHELEX resin. Preferably,
2,2’-dipyridyl is used for the chelation of iron. Typically, 2,2’-dipyridyl is
added to the media at a concentration of at least 300 micrograms/milliliter
(ug/ml), at least 600 pg/ml, or at least 900 pg/ml. High levels of 2,2’-dipyridyl
can be 1200 pg/ml, 1500 pg/ml, or 1800 pg/ml.

25 The S. aureus genome encodes three Fur homologs: Fur, PerR, and
Zur. While the Zur and PerR proteins appear to be primarily involved in
regulating zinc homeostasis and peroxide stress genes, respectively, the Fur
protein has been demonstrated to regulate several iron-siderophore uptake
systems in response to iron limitation. The Fur protein also plays a role in

30 oxidative stress resistance and virulence. It is expected that a gram positive
organism, preferably, an S. aureus, with a mutation in a fir gene will result in
the constitutive expression of many, if not all, of the metal-regulated
polypeptides of the present invention. The production of a fur mutation in a
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gram positive, preferably, an S. aureus, can be produced using routine methods
including, for instance, transposon, chemical, or site-directed mutagenesis
useful for generating gene knock-out mutations in gram positive bacteria.

The medium used to incubate the microbe and the volume of media used
to incubate the microbe can vary. When a microbe is being evaluated for the
ability to produce one or more of the polypeptides described herein, the microbe
can be grown in a suitable volume, for instance, 10 milliliters to 1 liter of
medium. When a microbe is being grown to obtain polypeptides for use in, for
instance, administration to animals, the microbe may be grown in a fermentor to
allow the isolation of larger amounts of polypeptides. Methods for growing
microbes in a fermentor are routine and known to the art. The conditions used
for growing a microbe preferably include a metal chelator, more preferably an
iron chelator, for instance 2,2°-dipyridyl, a pH of between 6.5 and 7.5,
preferably between 6.9 and 7.1, and a temperature of 37°C.

In some aspects of the invention, a microbe may be harvested after
growth. Harvesting includes concentrating the microbe into a smaller volume ‘
and suspending in a media different than the growth media. Methods for
concentrating a microbe are routine and known in the art, and include, for
example, filtration or centrifugation. Typically, the concentrated microbe is
suspended in an appropriate buffer. An example of a buffer that can be used
contains Tris-base (7.3 grams /liter), at a pH of 8.5. Optionally, the final buffer
also minimizes proteolytic degradation. This can be accomplished by having
the final buffer at a pH of greater than 8.0, preferably, at least 8.5, and/or
including one or more proteinase inhibitors (e.g., phenylmethanesulfonyl
fluoride). Optionally and preferably, the concentrated microbe is frozen at -
20°C or below until disrupted.

When the microbe is to be used as a whole cell preparation, the
harvested cells may be processed using routine and known methods to inactivate
the cells. Alternatively, when a microbe is to be used to prepare polypeptides of
the present invention, the microbe may be disrupted using chemical, physical, or
mechanical methods routine and known to the art, including, for example,
boiling, french press, sonication, digestion of peptidoglycan (for instance, by
digestion with lysozyme), or homogenization. An example of a suitable device
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useful for homogenization is a model C500-B AVESTIN homogenizer,
(Avestin Inc, Ottawa Canada). As used herein, “disruption” refers to the
breaking up of the cell. Disruption of a microbe can be measured by methods
that are routine and known to the art, including, for instance, changes in optical
density. Typically, a microbe is subjected to disruption until the percent
transmittance is increased by 20% when a 1:100 dilution is measured. When
physical or mechanical methods are used, the temperature during disruption is
typically kept low, preferably at 4°C, to further minimize proteolytic
degradation. When chemical methods are used the temperature may be
increased to optimize for the cell disruption. A combination of chemical,
physical, and mechanical methods may also be used to solubilize the cell wall of
microbe. As used herein, the term “solubilize” refers to dissolving cellular
materials (e.g., polypeptides, nucleic acids, carbohydrates) into the aqueous
phase of the buffer in which the microbe was disrupted, and the formation of
aggregates of insoluble cellular materials. Without intending to be limited by
theory, the conditions for solubilization are believed to result in the aggregation
of polypeptides of the present invention into insoluble aggregates that are large
enough to allow easy isolation by, for instance, centrifugation.

The insoluble aggregates that include one or more of the polypeptides of
the present invention may be isolated by methods that are routine and known to
the art. Preferably, the insoluble aggregates are isolated by centrifugation.
Typically, centrifugation of polypeptides, such as membrane polypeptides, can
be accomplished by centrifugal forces of 100,000 x g. The use of such
centrifugal forces requires the use of ultracentrifuges, and scale-up to process
large volumes of sample is often difficult and not economical with these types
of centrifuges. The methods described herein provide for the production of
insoluble aggregates large enough to allow the use of continuous flow
centrifuges, for instance T-1 Sharples (Alfa Laval Separations, Warminster,
PA), which can be used with a flow rate of 250 ml/minute at 17 psiata
centrifugal force of 46,000 x g to 60,000 x g. Other large scale centrifuges can
be used, such as the tubular bowl, chamber, and disc configurations. Such
centrifuges are routinely used and known in the art, and are commercially
available from such manufactures as Pennwalt, Westfalia and alpha-Laval.
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The final harvested proteins are washed and/or dialyzed against an
appropriate buffer using methods known in the art, for instance diafiltration,
precipitation, hydrophobic chromatography, ion-exchange chromatography, or
affinity chromatography, or ultra filtration and washing the polypeptides, for
instance, in alcohol, by diafiltration. After isolation, the polypeptides
suspended in buffer and stored at low temperature, for instance, -20°C or below.

In those aspects of the present invention where a whole cell preparation
is to be made, after growth a microbe can be killed with the addition of an agent
such as glutaraldehyde, formalin, or formaldehyde, at a concentration sufficient
to inactivate the cells in the culture. For instance, formalin can be added at a
concentration of 0.3% (vol:vol). After a period of time sufficient to inactivate
the cells, the cells can be harvested by, for instance, diafiltration and/or
centrifugation, and washed.

In other aspects, an isolated polypeptide of the invention may be
prepared recombinantly. When prepared recombinantly, a polynucleotide
encoding the polypeptide may be identified and cloned into an appropriate
expression host as described below in Example 14. The recombinant expression
host may be grown in an appropriate medium, disrupted, and the polypeptides

isolated as described above.

Methods of Use

An aspect of the present invention is further directed to methods of using
the compositions of the present invention. The methods include administering
to an animal an effective amount of a composition of the present invention. The
animal can be, for instance, avian (including, for instance, chickens or turkeys),
bovine (including, for instance, cattle), caprine (including, for instance, goats),
ovine (including, for instance, sheep), porcine (including, for instance, swine),
bison (including, for instance, buffalo), equine (including, for instance, horses),
a companion animal (including, for instance, dogs or cats), members of the
family Cervidae (including, for instance, deer, elk, moose, caribou and
reindeer), or human.

In some aspects, the methods may further include additional
administrations (e.g., one or more booster administrations) of the composition to
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the animal to enhance or stimulate a secondary immune response. A booster
can be administered at a time after the first administration, for instance, one to
eight weeks, preferably two to four weeks, after the first administration of the
composition. Subsequent boosters can be administered one, two, three, four, or
more times annually. Without intending to be limited by theory, it is expected
that in some aspects of the present invention annual boosters will not be
necessary, as an animal will be challenged in the field by exposure to microbes
expressing polypeptides present in the compositions having epitopes that are
identical to or structurally related to epitopes present on polypeptides of the
composition administered to the animal.

In one aspect, the invention is directed to methods for making
antibodies, for instance by inducing the production of antibody in an animal, or
by recombinant techniques. The antibody produced includes antibody that
specifically binds at least one polypeptide present in the composition. In this
aspect of the invention, an “effective amount” is an amount effective to result in
the production of antibody in the animal. Methods for determining whether an
animal has produced antibodies that specifically bind polypeptides present in a
composition of the present invention can be determined as described herein.
The present invention further includes antibody that specifically bind to a
polypeptide of the present invention, and compositions including such
antibodies.

The method may be used to produce antibody that specifically binds
polypeptides expressed by a microbe other than the microbe from which the
polypeptides of the composition were isolated. As used herein, an antibody that
can “specifically bind” a polypeptide is an antibody that interacts with the
epitope of the antigen that induced the synthesis of the antibody, or interacts
with a structurally related epitope. At least some of the polypeptides present in
the compositions of the present invention typically include epitopes that are
conserved in the polypeptides of different species and different genera of
microbes. Accordingly, antibody produced using a composition derived from
one microbe is expected to bind to polypeptides expressed by other microbes
and provide broad spectrum protection against gram positive organisms.
Examples of gram positive microbes to which the antibody may specifically
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bind are Micrococcaceae, preferably, Staphylococcus spp., more preferably,
Staphylococcus aureus; members of the family Streptococcaceae, preferably,
Streptococcus pyogenes, Streptococcus pneumoniae, Streptococcus agalactiae,
Streptococcus uberis, Streptococcus bovis, Streptococcus equi, or Strepiococcus
dysgalactiae; and Bacillus spp., Clostridium spp., Corynebacterium spp.,
Enterococcus spp., Erysipelothrix spp., Listeria spp., Micrococcus spp., and
Mycobacterium spp., Kytococcus spp., and Erysipelothrix spp. Therefore,
antibody produced using a composition of polypeptides of the invention may be
used to identify and characterize polypeptides of the invention independent of
the origin, source, and/or manner of obtaining the polypeptide.

The present invention is also directed to the use of such antibody to
target a microbe expressing a polypeptide of the present invention or a
polypeptide having an epitope structurally related to an epitope present on a
polypeptide of the present invention. A compound can be covalently bound to
an antibody, where the compound can be, for instance, a toxin. Likewise, such
compounds can be covalently bound to a bacterial siderophore to target the
microbe. The chemical coupling or conjugation of an antibody of the present
invention, or a portion thereof (such as an Fab fragment), can be carried out
using known and routine methods.

In one aspect the invention is also directed to treating an infection in an
animal, including a human, caused by a gram positive microbe, preferably by a
member of the family Micrococcaceae, preferably, Staphylococcus spp., more
preferably, S. aureus; members of the family Streptococcaceae, preferably,
Streptococcus pyogenes, Streptococcus pneumoniae, Strepiococcus agalactiae,
Streptococcus uberis, Streptococcus bovis, Streptococcus equi, or Streptococcus
dysgalactiae; Bacillus spp., Clostridium spp., Corynebacterium spp.,
Enterococcus spp., Erysipelothrix spp., Kytococcus spp., Listeria spp.,
Micrococcus spp., Mycobacterium spp., and Erysipelothrix spp. As used herein,
the term “infection” refers to the presence of a gram positive microbe in an
animal’s body, which may or may not be clinically apparent. An animal with an
infection by a member of the genus Staphylococcus that is not clinically

apparent is often referred to as an asymptomatic carrier.
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Treating an infection can be prophylactic or, alternatively, can be
initiated after the animal is infected by the microbe. Treatment that is
prophylactic—e.g., initiated before a subject is infected by a microbe or while
any infection remains subclinical—is referred to herein as treatment of a subject
that is “at risk” of infection. As used herein, the term “at risk” refers to an
animal that may or may not actually possess the described risk. Thus, typically,
an animal “at risk” of infection by a microbe is an animal present in an area
where animals have been identified as infected by the microbe and/or is likely to
be exposed to the microbe even if the animal has not yet manifested any
detectable indication of infection by the microbe and regardless of whether the
animal may harbor a subclinical amount of the microbe. Accordingly,
administration of a composition can be performed before, during, or after the
animal has first contact with the microbe. Treatment initiated after the animal’s
first contact with the microbe may result in decreasing the severity of symptoms
and/or clinical signs of infection by the microbe, completely removing the
microbe, and/or decreasing the likelihood of experiencing a clinically evident
infection compared to an animal to which the composition is not administered.
The method includes administering an effective amount of the composition of
the present invention to an animal having, or at risk of having, an infection
caused by a gram positive microbe, and determining whether the number of
microbes causing the infection has decreased. In this aspect of the invention, an
“effective amount” is an amount effective to reduce the number of the specified
microbes in an animal or reduce the likelihood that the animal experiences a

clinically-evident infection compared to an animal to which the composition is

" not administered. Methods for determining whether an infection is caused by a

gram positive microbe are routine and known in the art, as are methods for
determining whether the infection has decreased.

In another aspect, the present invention is directed to methods for
treating one or more symptoms or clinical signs of certain conditions in an
animal that may be caused by infection by a gram positive microbe, preferably
by a member of the family Micrococcaceae, preferably, Staphylococcus spp.,
more preferably, S. aureus; members of the family Streptoococcaceae,
preferably, Streptococcus pyogenes, Streptococcus pneumoniae, Streptococcus
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agalactiae, Streptococcus uberis, Streptococcus bovis, Streptococcus equi, or
Streptococcus dysgalactiae; Bacillus spp., Clostridium spp., Corynebacterium
spp., Enterococcus spp., Erysipelothrix spp., Kytococcus spp., Listeria spp.,
Micrococcus spp., Mycobacterium spp., and Erysipelothrix spp. The method

5 includes administering an effective amount of a composition of the present
invention to an animal having or at risk of having a condition, or exhibiting
symptoms and/or clinical signs of a condition, and determining whether at least
one symptom and/or clinical sign of the condition is changed, preferably,
reduced. Examples of conditions and/or clinical signs caused by microbial

10  infections include, for instance, mastitis, septicemia, pneumonia,
meningoencephalitis, lymphangitis, dermatitis, genital tract infections, strangles,
metritis, perinatal disease, pituitary abscesses, arthritis, bursitis, orchitis, cystitis
and pyelonephritis, caseous lymphadenitis, tuberculosis, ulcerative
lymphangitis, listeriosis, erysipelas, laminitis, anthrax, tyzzer’s disease, tetanus,

15  botulism, enteritis, malignant edema, braxy, bacillary hemoglobinuria,
enterotoxemia, necrotic skin lesions, and nosocomial infections. Examples of
conditions caused by S. aureus also include, for instance, botryomycosis in
horses, purulent synovitis and osteomyelitis in poultry, abortions in swine, and
tick pyemia in lambs. Examples of conditions caused by Strepfococcus spp.

20  also include, for instance, sore throat, scarlet fever, impetigo, ulcerative
endocarditis, theumatic fever and post streptococcal glomerulonephritis
cervicitis in humans, cervicitis in equine and swine, and meningitis and jowl
abscesses in swine.

Treatment of symptoms and/or clinical signs associated with these

25  conditions can be prophylactic or, alternatively, can be initiated after the
development of a condition described herein. As used herein, the term
“symptom” refers to subjective evidence of disease or condition experienced by
the patient and caused by infection by a microbe. As used herein, the term
“clinical sign” or, simply, “sign” refers to objective evidence of disease or

30 condition caused by infection by a microbe. Symptoms and/or clinical signs
associated with conditions referred to herein and the evaluations of such
symptoms are routine and known in the art. Treatment that is prophylactic, for
instance, initiated before a subject manifests symptoms or signs of a condition
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caused by a microbe, is referred to herein as treatment of a subject that is “at
risk” of developing the condition. Thus, typically, an animal “at risk™ of
developing a condition is an animal present in an area where animals having the
condition have been diagnosed and/or is likely to be exposed to a microbe
causing the condition even if the animal has not yet manifested symptoms or
signs of any condition caused by the microbe. Accordingly, administration of a
composition can be performed before, during, or after the occurrence of the
conditions described herein. Treatment initiated after the development of a
condition may result in decreasing the severity of the symptoms of one of the
conditions, or completely removing the symptoms. In this aspect of the
invention, an “effective amount” is an amount effective to prevent the
manifestation of symptoms of a disease, decrease the severity of the symptoms
of a disease, and/or completely remove the symptoms. The successful treatment
of a gram positive microbial infection in an animal is disclosed in Example 5,
which demonstrates the protection against disease caused by S. aureus in mouse
models by administering a composition of the present invention. These mouse
models are a commonly accepted model for the study of human disease caused
by these microbes. The successful treatment of a gram positive microbial
infection in an animal is also disclosed in Examples 10 to 12, which
demonstrate that administering a composition of the present invention provides
protection against disease caused by S. qureus in cows.

The present invention also provides methods for decreasing colonization
by gram positive microbes, for instance blocking the attachment sites of gram
positive microbe, including tissues of the skeletal system (for instance, bones,
cartilage, tendons and ligaments), muscular system, (for instance, skeletal and
smooth muscles), circulatory system (for instance, heart, blood vessels,
capillaries and blood), nervous system (for instance, brain, spinal cord, and
peripheral nerves), respiratory system (for instance, nose, trachea lungs,
bronchi, bronchioceles, alveoli), digestive system (for instance, mouth, salivary
glands oesophagus liver stomach large and small intestine), excretory system
(for instance, kidneys, ureters, bladder and urethra), endocrine system (for
instance, hypothalamus, pituitary, thyroid, pancreas and adrenal glands),
reproductive system (for instance, ovaries, oviduct, uterus, vagina, mammary
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glands, testes, and seminal vesicles), lymphatic/immune systems (for instance,
lymph, lymph nodes and vessels, mononuclear or white blood cells, such as
macrophages, neutrophils, monocytes, eosinophils, basophils, and lymphocytes,
including T cells and B cells), and specific cell lineages (for instance, precursor
cells, epithelial cells, stem cells), and the like. Preferably, the gram positive
microbe is a member of the family Micrococcaceae, preferably, Staphylococcus
spp., more preferably, S. aureus; a member of the family Streptooccaceae,
preferably, Streptococcus pyogenes, Streptococcus pneumoniae, Streptococcus
agalactiae, Streptococcus uberis, Streptococcus bovis, Streptococcus equi, or
Streptococcus dysgalactiae; Bacillus spp., Clostridium spp., Corynebacterium
spp., Enterococus spp., Erysipelothrix spp., Kytococcus spp., Listeria spp.,
Micrococcus spp., Mycobacterium spp., and Erysipelothrix spp.

Decreasing colonization in an animal may be performed prophylactically
or, alternatively, can be initiated after the animal is colonized by the microbe.
Treatment that is prophylactic—e.g., initiated before a subject is colonized by a
microbe or while any colonization remains undetected—is referred to herein as
treatment of a subject that is “at risk™ of colonization by the microbe. Thus,
typically, an animal “at risk” of colonization by a microbe is an animal present
in an area where animals have been identified as colonized by the microbe
and/or is likely to be exposed to the microbe even if the animal has not yet
manifested any detectable indication of colonization by the microbe and
regardless of whether the animal may harbor a subcolonization number of the
microbe. Accordingly, administration of a composition can be performed
before, during, or after the animal has first contact with the microbe. Treatment
initiated after the animal’s first contact with the microbe may result in
decreasing the extent of colonization by the microbe, completely removing the
microbe, and/or decreasing the likelihood that the animal becomes colonized by
the microbe compared to an animal to which the composition is not
administered. Thus, the method includes administering an effective amount of a
composition of the present invention to an animal colonized by, or at risk of
being colonized by, a gram positive microbe. In this aspect of the invention, an
“effective amount” is an amount sufficient to decrease colonization of the
animal by the microbe, where decreasing colonization refers to one or more of:
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decreasing the extent of colonization by the microbe, completely removing the
microbe, and/or decreasing the likelihood that the animal becomes colonized by
the microbe compared to an animal to which the composition is not
administered. Methods for evaluating the colonization of an animal by a
microbe are routine and known in the art. For instance, colonization of an
animal’s intestinal tract by a microbe can be determined by measuring the
presence of the microbe in the animal’s feces. It is expected that decreasing the
colonization of an animal by a microbe will reduce transmission of the microbe
to humans.

A composition of the invention can be used to provide for active or
passive immunization against bacterial infection. Generally, the composition
can be administered to an animal to provide active immunization. However, the
composition can also be used to induce production of immune products, such as
antibodies, which can be collected from the producing animal and administered
to another animal to provide passive immunity. Immune components, such as
antibodies, can be collected to prepare compositions (preferably containing
antibody) from serum, plasma, blood, colostrum, etc. for passive immunization
therapies. Antibody compositions including monoclonal antibodies and/or anti-
idiotypes can also be prepared using known methods. Chimeric antibodies
include human-derived constant regions of both heavy and light chains and
murine-derived variable regions that are antigen-specific (Morrison et al., Proc.
Natl. Acad. Sci. USA, 1984, 81(21):6851-5; LoBuglio et al., Proc. Natl. Acad.
Sci. USA, 1989, 86(11):4220-4; Boulianne et al., Nature, 1984, 312(5995):643-
6.). Humanized antibodies substitute the murine constant and framework (FR)
(of the variable region) with the human counterparts (Jones et al., Nature, 1986,
321(6069):522-5; Riechmann et al., Nature, 1988, 332(6162):323-7; Verhoeyen
et al., Science, 1988, 239(4847):1534-6; Queen et al., Proc. Natl. Acad. Sci.
USA, 1989, 86(24):10029-33; Daugherty et al., Nucleic Acids Res., 1991,
19(9): 2471-6.). Alternatively, certain mouse strains can be used that have been
genetically engineered to produce antibodies that are almost completely of
human origin; following immunization the B cells of these mice are harvested
and immortalized for the production of human monoclonal antibodies
(Bruggeman and Taussig, Curr. Opin. Biotechnol., 1997, 8(4):455-8; Lonberg
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and Huszar, Int. Rev. Immunol., 1995;13(1):65-93; Lonberg et al., Nature, _
1994, 368:856-9; Taylor et al., Nucleic Acids Res., 1992, 20:6287-95.). Passive
antibody compositions and fragments thereof, e.g., scFv, Fab, F(ab’); or Fv or
other modified forms thereof, may be administered to a recipient in the form of
serum, plasma, blood, colostrum, and the like. However, the antibodies may
also be isolated from serum, plasma, blood, colostrum, and the like, using
known methods for later use in a concentrated or reconstituted form such as, for
instance, lavage solutions, impregnated dressings and/or topical agents and the
like. Passive immunization preparations may be particularly advantageous for
the treatment of acute systemic illness, or passive immunization of young
animals that failed to receive adequate levels of passive immunity through
maternal colostrum. Antibodies useful for passive immunization may also be
useful to conjugate to various drugs or antibiotics that could be directly targeted
to bacteria expressing during a systemic or localized infection a polypeptide of
the present invention or a polypeptide having an epitope structurally related to
an epitope present on a polypeptide of the present invention.

Animal models, in particular mouse models, are available for
'experimentally evaluating the compositions of the present invention. These
mouse models are commonly accepted models for the study of human disease
caused by members of the genus Staphylococcus, and S. aureus in particular. In
those cases where a member of the genus Staphylococcus causes disease in an
animal, for instance a cow, the natural host can be used to experimentally
evaluate the compositions of the present invention.

However, protection in a mouse model is not the only way to assess
whether a composition can confer protection to an animal against infection by a
Staphylococcus spp. The adaptive immune response consists of two primary
divisions: the humoral (antibody) response and the cellular (T cell) response.
Following infection by a bacterial pathogen, dendritic cells at the infection site
encounter microbial antigens and produce signaling molecules such as, for
example, surface receptors and cytokines in response to conserved molecular
patterns associated with the specific bacterium. These signals are shaped by the
nature of the pathogen and ideally lead to the appropriate antibody and T cell
responses that protect the host from disease. While some bacterial diseases are

94

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

controlled primarily through antibody functions, others require T cell responses
or both antibody and T cell responses for protection. The goal of vaccine biology
is to identify the immune responses that provide protection and then design a
vaccine to reproduce one or more of these responses in humans.

5 Antibodies can have many different functions in the conferring protection
against infection such as, for example, complement fixation, opsonization,
neutralization, and/or agglutination. Moreover, some subclasses of antibodies
are better than others at specific functions; for example, for complement fixation
the following hierarchy exists for human IgG subclasses:

10 IgG3>IgGl>IgG2>IgG4).

Antibody immunological functions can be studied in a variety of ways.
For instance, Western blots are used to identify antigen-specific binding based
on size of separated proteins, while the standard enzyme-linked immunosorbant
assay (ELISA) is used to produce quantitative information about antibody titers

15  within serum‘. Antibody surface binding studies are used to determine whether
antibody in serum are able to recognize antigens on the surface of intact bacteria,
an important indicator of whether the antibodies have the potential to work in
vivo. Thus, one skilled in the art recognizes that antibody binding assays such as
a Western blot, ELISA (e.g., using human antisera), and/or surface binding

20  correlate positively with the specifically-bound antigens providing
immunological activity against infection by Staphylococcus spp. (Vytvytska et
al. 2002, Proteomics 2:580-590; Kuklin et al. 2006, Infect. Immun. 74(4):2215-
2223; Dryla et al. 2005, Clin. Diag. Lab. Immunol. 12(3):387-398). However,
one skilled in the art further recognizes that a lack of antibody binding in an

25  assay such as, for example, a Western blot, ELISA, or surface binding assay
does not mean that the assayed antigen fails to provide immunological activity
against infection by Staphylococcus spp. (Kim HK et al. IsdA and IsdB
antibodies protect mice against Staphylococcus aureus abcess formation and
lethal challenge. Vaccine (2010), doi:10.1016/j.vaccine.2010.02.097).

30 Figure 202 shows that convalescent mouse serum binds to at least
recombinantly-produced MntC (SEQ ID NO:419), recombinantly-produced
SYN2 (SEQ ID NO:386), recombinantly-produced SirA (SEQ ID NO:375), and
recombinantly-produced OpplA (SEQ ID NO:364), indicating that each of the
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bound recombinantly-produced polypeptides can induce immunological activity
against infection by Staphylococcus spp.

Figure 204 shows that convalescent human serum binds to
recombinantly-produced PfIB (SEQ ID NO:353), recombinantly-produced
OpplA (SEQ ID NO:364), recombinantly-produced SirA (SEQ ID NO:375),
recombinantly-produced SYN2 (SEQ ID NO:386), recombinantly-produced
FhuD (SEQ ID NO:397), recombinantly-produced SYN1 (SEQ ID NO:408), and
recombinantly-produced MntC (SEQ ID NO:419), indicating that each of the
recombinantly-produced polypeptides can induce immunological activity against
infection by Staphylococcus spp. '

Figure 205 shows that antibody raised against recombinantly-produced
FhuD (SEQ ID NO:397), recombinantly-produced Oppl A (SEQ ID NO:364),
and recombinantly-produced PfIB (SEQ ID NO:353) binds to the surface of
Staphylococcus spp. cells, indicating that each of the polypeptide targets of the
cell-binding antibody can induce immunological activity against infection by
Staphylococcus spp.

Techniques such as opsonophagocytosis assays (OPA), in which
antibody and complement-bound bacteria are combined with human or mouse
phagocytes to determine levels of bacterial killing, are useful for studying
antibody function. Positive OPA results correlate with vaccine-induced
protection in a mouse model. (Stranger-Jones et al. 2006, Proc. Natl. Acad. Sci.
103(45):16942-16947). A similar oxidative burst assay can be used to assess
the level of reactive oxygen species (ROS) by fresh human or mouse neutrophils
following interaction with antibody and complement-bound bacteria.

In some cases, one can determine that a candidate polypeptide possesses
cell-mediated immunological activity and, therefore, the candidate polypeptide
may exhibit immunological activity in the absence of inducing the production of
antibodies. (Spellberg et al. 2008, Infect. Immun. 76(10):4575-4580). Cytotoxic
or CD8 T cells primarily kill infected cells directly through various effector
mechanisms, while helper CD4 T cells function to provide important signaling in
the way of cytokines. These T cell classes can be further subdivided based on
the cytokines they produce, and different subclasses are effective against
different bacterial pathogens. T cells are often studied by assessing their
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phenotypes with flow cytometry, where antibodies are used to visualize the
levels of specific surface markers that enable classification of the T cells as, for
example, a recently activated CD4" T cell, a memory CD8" T cell, etc. In
addition, cytokines and other products of T cells can be studied by isolating the

5 T cells from lymphoid tissue and restimulating them with cognate antigen.
Following antigen stimulation the T cells produce cytokines that may be
visualized by, for example, intracellular cytokine staining coupled with flow
cytometry, or collecting the cell supernatants and using Luminex bead
technology to measure 15-25 cytokines simultaneously.

10 Figure 206 shows that a composition (rSIRP7) that includes
recombinantly-produced PfIB (SEQ ID NO:353), recombinantly-produced
OpplA (SEQ ID NO:364), recombinantly-produced SirA (SEQ ID NO:375),
recombinantly-produced SYN2 (SEQ ID NO:386), recombinantly-produced
FhuD (SEQ ID NO:397), recombinantly-produced SYN1 (SEQ ID NO:408), and

15  recombinantly-produced MntC (SEQ ID NO:419) induces a cytokine profile
similar to the cytokine profile induced by the SIRP extract demonstrated to
provide immunological activity against infection by Staphylococcus spp. The
rSIRP7 composition induced the production of, for example, IL-2, IL-6, IL-17,
IFN-y, MIP-2, and GM-CSF.

20 Thus, in addition to mouse models, those of ordinary skill in the art
recognize that immunological activity commensurate with the methods
described herein may correlate with any one or more of the following: Western
blot data showing that serum from animals exposed to a Syaphylococcus spp.
contains antibody that specifically binds to a candidate polypeptide, cell surface

25 Binding assays demonstrating that antibbdy that specifically binds to a candidate
polypeptide specifically binds to a Staphylococcus spp., opsonophagocytosis
data, and cytokine induction.

Another aspect of the present invention provides methods for detecting
antibody that specifically binds polypeptides of the present invention. These

30  methods are useful in, for instance, detecting whether an animal has antibody
that specifically binds polypeptides of the present invention, and diagnosing
whether an animal may have a condition caused by a microbe expressing
polypeptides described herein, or expressing polypeptides that share epitopes
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with the polypeptides described herein. Such diagnostic systems may be in kit
form. The methods include contacting an antibody with a preparation that
includes a polypeptide of the present invention to result in a mixture. The
antibody may be present in a biological sample, for instance, blood, milk, or
colostrum. The method further includes incubating the mixture under
conditions to allow the antibody to specifically bind the polypeptide to form a
polypeptide:antibody complex. As used herein, the term “polypeptide:antibody
complex” refers to the complex that results when an antibody specifically binds
to a polypeptide. The preparation that includes the polypeptides of the present
invention may also include reagents, for instance a buffer, that provide
conditions appropriate for the formation of the polypeptide:antibody complex.
The polypeptide:antibody complex is then detected. The detection of antibodies
is known in the art and can include, for instance, immunofluorescence or
peroxidase. The methods for detecting the presence of antibodies that
specifically bind to polypeptides of the present invention can be used in various
formats that have been used to detect antibody, including radioimmunoassay
and enzyme-linked immunosorbent assay.

The present invention also provides a kit for detecting antibody that
specifically binds polypeptides of the present invention. The antibody detected
may be obtained from an animal suspected to have an infection caused by a
gram positive microbe, more preferably, a member of the family
Micrococcaceae, preferably, Staphylococcus spp., more preferably, S. aureus;
Streptococcus spp., Bacillus spp., Clostridium spp., Corynebacterium Spp-»
Enterococus spp., Erysipelothrix spp., Kytococcus spp., Listeria spp.,
Micrococcus spp., Mycobacterium spp., and Erysipelothrix spp.

The kit includes at least one of the polypeptides of the present invention
(e.g., one, at least two, at least three, etc.), in a suitable packaging material in an
amount sﬁfﬁcient for at least one assay. Optionally, other reagents such as
buffers and solutions needed to practice the invention are also included. For
instance, a kit may also include a reagent to permit detection of an antibody that
specifically binds to a polypeptide of the present invention, such as a detectably
labeled secondary antibody designed to specifically bind to an antibody
obtained from an animal. Instructions for use of the packaged polypeptides are
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also typically included. As used herein, the phrase “packaging material” refers
to one or more physical structures used to house the contents of the kit. The
packaging material is constructed by well known methods, generally to provide
a sterile, contaminant-free environment. The packaging material may have a
label which indicates that the polypeptides can be used for detecting antibody
that specifically binds polypeptides of the present invention. In addition, the
packaging material contains instructions indicating how the materials within the
kit are employed to detect the antibody. As used herein, the term “package”
refers to a container such as glass, plastic, paper, foil, and the like, capable of
holding within fixed limits the polypeptides, and other reagents, for instance a
secondary antibody. Thus, for example, a package can be a microtiter plate well
to which microgram quantities of polypeptides have been affixed. A package
can also contain a secondary antibody. “Instructions for use” typically include a
tangible expression describing the reagent concentration or at least one assay
method parameter, such as the relative amounts of reagent and sample to be
admixed, maintenance time periods for reagent/sample admixtures, temperature,

buffer conditions, and the like.

The present invention is illustrated by the following examples. It is to
be understood that the particular examples, materials, amounts, and procedures
are to be interpreted broadly in accordance with the scope and spirit of the

invention as set forth herein.

EXAMPLES

Example 1
Preparation of iron regulated proteins

Laboratory Scale

Compositions derived from different strains of Staphylococcus aureus
including novel proteins expressed under iron-restriction and/or other degrees of
metal ion chelation were evaluated for efficacy against a virulent challenge in
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mice. The efficacy of the composition was evaluated by collecting data on the
following parameters (1) the efficacy of each composition to provide
homologous and heterologous protection against a live virulent chailenge in
mice, (2) the efficacy of each composition to reduce necrotic skin lesions, and
(3) the efficacy of compositions derived from Staphylococcus grown in replete
and deplete iron conditions to provide protection. |

The Staphylococcus aureus strains evaluated in this study originated
from three animal species; avian, human and bovine. The avian isolate SAAV1
was a field isolate originating from a flock of diseased turkeys having a high
degree of osteomyelitis and synovitis. The bovine isolates (strain 1477 and
strain 2176) were isolated from two different commercial dairy herds having a
high incidence of clinical mastitis. The human isolate was obtained from the
ATCC (strain 19636), and originated from a patient having clinical
osteomyelitis.

Master seed stocks of each isolate were prepared by inoculating the
appropriate isolate into 200 ml of Tryptic Soy Broth (TSB, Difco Laboratories,
Detroit, MI) containing 300 uM 2,2-dipyridyl (Sigma-Aldrich St. Louis, MO).
The culture was grown while stirring at 200 rpm for 6 hours at 37°C, and
collected by centrifugation at 10,000 x g. The bacterial pellet was re-suspended
into 100 ml TSB broth containing 20% glycerol, and sterilely dispensed into 2
ml cryogenic vials (1 ml per vial) and stored at -90°C until use.

Each master seed stock was expanded into a working seed. One vial of
each master seed isolate was inoculated into 200 ml of Tryptic Soy Broth (TSB,
Difco Laboratories, Detroit, MI) containing 1000 uM 2,2-dipyridyl (Sigma-
Aldrich St. Louis, MO). The culture was grown while stirring at 200 rpm for 6
hours at 37°C, and collected by centrifugation at 10,000 x g. The bacterial
pellet was resuspended into 100 ml TSB broth containing 20% glycerol, and
sterilely dispensed into 2 ml cryogenic vials (1 ml per vial) and stored at -90°C
until use. The working seed was used for the production of compositions
enriched with iron-regulated membrane proteins, including iron-regulated
membrane proteins. |

All strains were adapted to grow in highly iron-depleted media (i.e.,
media containing very low levels of free iron). This was accomplished by sub-
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culturing the bacteria in TSB containing increasing concentrations of 2,2-
dipyridyl (from 300 to 1600 pM).

Proteins were prepared from bacteria as follows. The bacteria were
grown from frozen working seed stocks by subculturing into 25 ml of iron-
deplete media (containing 1000 uM 2,2'-dyipyridyl) and iron-replete media,
then incubated at 37°C while shaking at 400 rpm. Following 12 hours of
incubation, 5 ml of each culture was transferred into 500 ml of iron-deplete or
iron-replete media pre-incubated at 37°C. Cultures were incubated for 8 hours
at 37°C while shaking at 100 rpm, then cells were pelleted by centrifugation at
10,000 x g for 20 minutes. Bacterial pellets were resuspended in 100 ml of
sterile physiological saline and centrifuged at 10,000 x g for 10 minutes. Pellets
were then resuspended in 45 ml of Tris-buffered saline, pH 7.2 (TBS; 25 mM
Tris, 150 mM NaCl) and the resulting bacterial suspensions were dispensed as
9-ml aliquots into 5 individual tubes. One milliliter of TBS containing 50 units
of lysostaphin (Sigma, St. Louis, MO) was added to each tube to give a final
volume of 5 units/ml. Following incubation at 37°C for 30 minutes while
shaking at 200 rpm, 1 ml of TBS containing 0.1 mg of lysozyme (Sigma) was
added to each tube. The bacterial suspensions were then incubated for an
additional 45 minutes while shaking at 200 rpm. Next, suspensions were
centrifuged at 3050 x g for 12 minutes at 4°C to pellet large cellular debris. The
supemnatants were collected by aspiration without disturbing the pellet. The
supernatant was then centrifuged at 39,000 x g for 2.5 hours. The resulting
pellets containing the proteins were resusupended into 200 pL Tris buffer, pH
7.2, without saline. The protein solution for each isolate were combined for a
total volume of 1 ml and stored at -90°C.

The protein-enriched extracts derived from S. aureus were size-
fractionated on SDS-PAGE gels using a 4% stacking gel and 10% resolving gel.
Samples for electrophoresis were prepared by combining 10 pl of sample with
30 pl of SDS reducing sample buffer (62.5mM Tris-HCL pH 6.8, 20% glycerol,
2% SDS, 5% B-mercaptoethanol) and boiled for 4 minutes. Samples were
electrophoresed at 18 mA constant current for 5 hours at 4°C using a Protein I1
xi cell power supply (BioRad Laboratories, Richmond, CA, model 1000/500).

The molecular weight of each individual protein as visually seen in the SDS-
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PAGE gel was estimated using a GS-800 densitometer (BioRad) using a broad
range molecular weight marker as a reference standard (BioRad).
The SDS-PAGE patterns of the proteins from each isolate when grown
in the presence of 1600 pM dipyridyl showed a very different protein
5  expression pattern compared to the same strain when grown in the presence of
300 uM dipyridyl. For instance, when grown in 300 uM dipyridyl isolate
SAAV1 resulted in metal-regulated proteins of 90 kDa, 84 kDa, 72 kDa, 66
kDa, 36 kDa, 32 kDa, and 22 kDa, while growthin 1600 uM dipyridyl resulted
in metal-regulated proteins of 87.73 kDa, 54.53 kDa, 38.42 kDa, 37.37 kDa,
10  35.70 kDa, 34.91 kDa, and 33.0 kDa. Likewise, when grown in 300 pM
dipyridyl isolate 19636 resulted in proteins of 42 kDa and 36 kDa, while growth
in 1600 uM dipyridyl resulted in metal-regulated proteins of 87.73 kDa, 54.53
kDa, 38.42 kDa, 37.37 kDa, 35.70 kDa, 34.91 kDa, and 33.0 kDa. All
conditions, including growth in iron-replete media, resulted in the expression of
15  the following proteins that were presumably not metal-regulated: 150 kDa, 132
kDa, 120 kDa, 75 kDa, 58 kDa, 50 kDa, 44 kDa 43kDa 41 kDa, and 40 kDa.
Furthermore, growth of the different strains of S. aureus in 1600 uM
dipyridyl resulted in similar protein expression patterns. The compositions
enriched in iron-regulated membrane proteins from the avian isolate (SAAV1)
20  included proteins with molecular weights of 87.73 kDa, 54.53 kDa, 38.42 kDa,
37.37 kDa, 35.70 kDa, 34.91kDa, and 33.0 kDa. The molecular weights of the
proteins from the ATCC isolate 19636 were essentially identical to those from
the avian isolate. Both bovine isolates, when grown with 1600 uM 2,2-
dipyridyl, expressed similar banding profiles as the avian and ATCC isolates for
25  the majority of the proteins (87.73 kDa, 54.53 kDa, 37.7 kDa, 35.70 kDa, 34.91
kDa, and 33.0 kDa). However, neither of the bovine isolates produced the
38.42 kDa protein seen with the avian and ATCC isolates, and the bovine
isolates expressed three proteins (80.46 kDa, 65.08 kDa, and 31.83 kDa) not
observed with the avian and ATCC strains (see Figure 1 and Table 7). All
30  conditions resulted in the expression of the following proteins that were not
metal-regulated: 150 kDa, 132 kDa, 120 kDa, 75 kDa, 58 kDa, 50 kDa, 44 kDa,
43kDa, 41 kDa, and 40 kDa.
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Table 7. Molecular weights of metal-regulated polypeptides obtained from

Staphylococcus aureus isolates.

Avian Human Bovine Bovine
SAAV1 19636 1477 2176
87.73 87.73 87.73 87.73
- - 80.46 80.46
- - 65.08 65.08
54.53 54.53 54.53 54,53
38.42 38.42 - -
37.37 37.37 37.37 37.37
35.70 35.70 35.70 35.70
3491 3491 34.91 34,91
33.0 33.0 33.0 33.0
31.83 31.83

Interestingly, there was no difference in the protein profiles as examined
by SDS-PAGE between the clarified supernatant and the bacterial pellet after
treating the bacteria with lysostaphin/lysozyme. Both the extracted bacterial
pellet and the supernatant had exactly the same protein profiles as examined by

10  SDS-PAGE. This same observation was also seen when disrupting the bacterial
cells using an AVESTIN homogenizer at 30,000 psi. The resultant bacterial
pellet, after slow speed centrifugation was identical in its protein profile as

compared to the clarified supernatant after high speed centrifugation at 30,000 x

g for 2.0 hours at 4°C.
15
Example 2
Preparation of the immunizing compositions derived from
Staphylococcus aureus
20

The proteins from the human isolate ATCC 19636 and the bovine isolate
1477, grown in iron-deplete conditions and prepared as described in Example 1,
were used to formulate two vaccine compositions. The proteins from the ATCC
isolate had molecular weights of 87.73 kDa, 54.53 kDa, 38.42 kDa, 37.37 kDa,

25  35.70 kDa, 34.91 kDa, and 33.0 kDa, while the bovine isolate expressed
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proteins having molecular weights 87.73 kDa, 80.46 kDa, 65.08 kDa, 54.53
kDa, 37.37 kDa, 35.70 kDa, 34.91 kDa, 33.0 kDa, and 31.83. Each composition
also contained the following proteins that were not metal-regulated: 150 kDa,
132 kDa, 120 kDa, 75 kDa, 58 kDa, 50 kDa, 44 kDa, 43kDa, 41 kDa, and 40
kDa. Stock vaccines were prepared from the two strains by emulsifying each
aqueous protein suspension (500 pg total protein/ml) into a commercial
adjuvant (EMULSIGEN, MVP Laboratories, Ralston, Nebraska) using an IKA
Ultra Turrax T-50 homogenizing vessel (IKA, Cincinnati, OH) to give a final
dose of 50 pg total protein in a 0.1 ml injectable volume with an adjuvant
concentration of 22.5% vol/vol. As a control vaccination, a protein composition
was prepared from the bovine isolate 1477 grown under iron-replete conditions
(TSB supplemented with 300 pM ferric chloride) as described in Example 1. A
placebo vaccine was prepared by substituting physiological saline for the

aqueous protein suspension in the above protocol.

Example 3

Mouse vaccination

Seventy (N=70) female CF-1 mice obtained from Harlan Breeding
Laboratories (Indianapolis, IN) weighing 16-22 grams were equally distributed
into 7 groups (10 mice/group). Mice were housed in polycarbonate mouse
cages (Ancore Corporation, Bellmore, NY). A single cage was used for each
treatment group and food and water was supplied ad libitum to all mice. All
mice were vaccinated intraperitoneally with 0.1 ml of the appropriate
composition two times at 14 day intervals as follows:

Group-1: Placebo-Vaccinated

Group-2: Vaccinated with ATbC 19636 proteins expressed under iron-
restriction.

Group-3: Placebo-Vaccinated

Group-4: Vaccinated with Bovine 1477 proteins expressed under iron-

restriction.
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Group-5: Vaccinated with Bovine 1477 proteins expressed under iron-
restriction.
- Group-6: Vaccinated with ATCC 19636 proteins expressed under iron-
restriction.
Group-7: Bovine 1477 FeCl; -Vaccinated, where "Bovine 1477 FeCl3"
refers to proteins obtained from Bovine 1477 grown in TSB supplemented with

300 pM ferric chloride.

Example 4

Preparation of challenge organism

The previously described Staphylococcus aureus strains ATCC 19636
and strain 1477 were used as challenge organisms. Briefly, the isolates from
frozen stocks (previously described) were streaked onto blood agar plates and
incubated at 37°C for 18 hours. A single colony of each isolate was subcultured
into 50 ml Tryptic Soy Broth (Difco) containing 1600 pM 2,2' dipyridyl. The
cultures were incubated at 37°C for 6 hours while rotating at 200 rpm, then
centrifuged at 10,000 x g for 10 minutes at 4°C to pellet the bacteria. The
bacterial pellets were washed twice by centrifugation in TBS at 4°C. The final
pellets were resuspended in TBS to an optical density of 42 % Transmittance
(T) at 562 nm in a volume of approximately 25 ml of TBS and used for
challenge. Just prior to challenge, 1 ml of these bacterial suspensions was
serially diluted and plated on agar to enumerate the number of colony-forming

units (CFU) per mouse dose.

Example 5
Challenge

Fourteen days after the second vaccination, mice in all groups (1-7) were
subcutaneously challenged in the back of the neck with 0.1 ml of the
appropriate organism. The seven groups of mice were challenged as follows:
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Group-1 (Placebo-Vaccinated): Challenged with ATCC 19636
Group-2 (Vaccinated with ATCC 19636 proteins expressed under iron-
restriction): Challenged with ATCC 19636 -
5 Group-3 (Placebo-Vaccinated): Challenged with Bovine 1477
Group-4 (Vaccinated Bovine 1477 proteins expressed under iron-
restriction): Challenged with Bovine 1477
Group-5 (Vaccinated Bovine 1477 proteins expressed under iron-
restriction): Challenged with ATCC 19636
10 Group-6 (Vaccinated ATCC 19636 proteins expressed under iron-
restriction): Challenged with Bovine 1477
Group-7 (Bovine 1477 FeCls -Vaccinated): Challenged with Bovine
1477

15 As determined by the enumeration protocol described in Example 4, the
concentration of S. aureus 19636 used for challenge was 1.35 x 10° CFU per
mouse dose, and the concentration of S. aureus 1477 used for challenge was
1.65 x 10® colony CFU per mouse dose. Morbidity, mortality and gross
pathology were recorded daily for 7 days after challenge.

20 When comparing the mice challenged with the ATCC 19636 isolate,
70% of the placebo-vaccinated Group 1 mice died within 7 days of challenge
(Table 8 and Fig. 2). This demonstrated that strain 19636 caused a high rate of
mortality in mice at the dose level administered. In contrast to the mice in |
Group 1, only 10% of the mice in Group 2 died within 7 days post-challenge.

25  These results illustrated that the mice challenged with strain 19636 were
significantly protected by vaccination with the 19636 composition (p = 0.020,
Fischer’s Exact test). Furthermore, a Kaplan-Meier analysis of the time-to-
death data indicated that the vaccine afforded significant (p = 0.0042, logrank
test) protection against homologous éhallenge (Fig. 3). In addition, only 20% of

30  the mice in Group 5 died within 7 days of challenge, indicating that the bovine
1477 composition offered significant protection against challenge with the
ATCC 19636 strain (p = 0.015 logrank test for mortality). When the data was
analyzed by a Kaplan- Meier survival curve and logrank test (Fig. 4), the
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protection against mortality was determined to be significant (p = 0.015 logrank
test for mortality), indicating that the vaccine composition derived from strain

1477 provided heterologous protection against challenge with strain 19636..

Table 8. Mortality of Vaccinated and Non-Vaccinated Mice Following
Challenge with Staphylococcus aureus (human ATCC isolate 19636 and bovine
isolate 1477).

Groups # # Dead | Percent mortality
Mice (%)

Group-1* (Placebo, ATCC 19636 10 7/10 70

Chlg)

Group-2* (ATCC 19636, 10 1/10 10

Homologous Chlg)

Group-3* (Placebo, Bovine 1477 10 2/10 20

Chlg)

Group-4* (Bovine 1477, 10 1/10 10

Homologous Chlg)

Group-5* (Bovine 1477, 10 2/10 20

Heterologous Chlg)

Group-6* (ATCC 19636, 10 0/10 0

Heterologous Chlg)

Group-7* (Bovine 1477 FeCls, 10 2/10 20

Bovine 1477 Chlg)

*Group-1, (Placebo-Vaccinated/Challenged with ATCC 19636)

*Group-2 (Vaccinated with ATCC 19636 proteins expressed under iron-restriction
/Challenged with ATCC 19636)

*Group-3 (Placebo-Vaccinated/Challenged with Bovine 1477) _
*Group-4 (Vaccinated with Bovine 1477 proteins expressed under iron-restriction /Challenged
with Bovine 1477)

*Group-5 (Vaccinated with Bovine 1477 proteins expressed under iron-restriction /Challenged
with ATCC 19636)

*Group-6 (Vaccinated with ATCC 19636 proteins expressed under iron-restriction /Challenged
with Bovine 1477)

*Group-7 (Bovine 1477 FeCl; -Vaccinated/Challenged with Bovine 1477)

When comparing the mice challenged with the bovine 1477 isolate, only
20% of the mice in the placebo-vaccinated group (Group 3) died within 7 days
of challenge. However, challenge with the bovine 1477 isolate elicited the
development of necrotic skin lesions on 6 (75%) of the surviving mice of Group
3. These lesions were measured and the average size of the lesions on the
surviving mice was 18.5 mm (Table 9). In contrast, 20% of the Group 4 mice
died within 7 days of challenge, but only three (38%) of the surviving mice

developed lesions (average diameter, 2.7 mm). These results indicate that the
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bovine 1477 composition offered signiﬁcaht homologous protection against
development of lesions in the mice challenged with the bovine strain 1477 (p =
0.009, Student’s t-test). In addition, vaccination with the ATCC 19636
composition protected against challenge with strain 1477, since no mice died in
Group 6 and only three (30%) of the mice developed skin lesions (average
diameter, 3.7 mm). Taken together, the reduced mortality and/or lesion
development in the mice in Groups 5 and 6 demonstrate the significant cross-
protective nature of the compositions derived from strains 19636 and 1477 (p =
0.012, Student’s t-test based on lesion size). In demonstration of the efficacy of
the composition as compared to the non-iron regulated proteins, 20% of the
mice in Group 7 died and 4 of the survivors developed skin lesions (average
diameter, 15.8 mm). The mice of Group 7 demonstrated some degree of
protection by vaccination with the proteins of the 1477 isolate since fewer mice
developed lesions compared to the placebo-vaccinated Group 3. However, the
skin lesions observed on the mice in group 7 were more frequent and of a larger
diameter than the lesions on the mice of Group 4, indicating that, relative to
proteins isolated from cells grown under iron-replete conditions, the proteins
isolated from bacteria grown under iron restriction offered superior protection
against an identical challenge.

The cross-protective nature of the proteins observed in the mouse
challenge study is supported by the similar molecular weights of the proteins
from the S. aureus strains described in Example 1 (Figure 1). Although there
were noticeable differences in the SDS-PAGE profile of the proteins from the
bovine-derived isolates, specifically the absence of a 38.4 kDa protein and the
presence of 3 additional proteins, the proteins from both strains 1477 and ATCC
19636 elicited heterologous protection. These results indicate that the similar
proteins between strains 19636 and 1477 are likely responsible for the cross-
protection observed in Groups 5 and 6. By contrast, the protein profiles from
strain 1477 grown under iron-deplete and iron-replete conditions are observably
different. Those proteins isolated under iron-depleted conditions are more
protective when compared to the proteins isolated under iron-replete conditions,
demonstrated by the reduction in lesion development among the mice of Group
4 compared to the mice of Group 7.
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Example 6

In mammals, it has been shown that the response to tissue injury or
bacterial infection results in an acute inflammatory response. This response
5  increases capillary permeability and phagocytic infiltration resulting in the
clinical signs recognized as inflammation; swelling, fever, pain and redness; if
left uncontrolled, this may lead to death. The activation of humoral factors and
the release of cytokines mediate systemic events collectively known as the acute
phase protein response which results in a cascade of physiological and
10  biochemical events. The duration of this response is directly related to the
severity of the injury and magnitude of the systemic infection. It has been well-
documented that during bacterial sepsis, major surgery, burns and other bodily
trauma there is an alteration in the concentration of a number of metal ions in
serum such as, iron, coppet, and zinc. For instance, during the acute phase of an
15 infection there is a decrease in plasma levels of iron and zinc and an increase in
copper. The alteration of these trace metal ions in serum may directly affect the
severity or progression of any bacterial infection.
In this study we examined the expression of proteins of Staphylococcus
aureus under various conditions of metal ion restriction in order to mimic the
20  expression of novel proteins that may be expressed during systemic invasion.
The Staphylococcus aureus strains evaluated in this study originated from
clinical samples of three different species of animal; avian (strain SAAV1),
human (strain 19636), and bovine (strains 1477 and 2176). Briefly, cultures of
each isolate were prepared from master seed stocks in 200 ml of Tryptic Soy
25  Broth (TSB). Each culture was grown while stirring at 200 rpm for 6 hours at
37°C. Ten ml of each culture were transferred into 500 ml of deplete TSB
containing one of four metal ion chelators; 2, 2-dipyridyl (Dp), 2-
pyridylmethyl-ethylene diamine (TPEN), catechin, and naringenin (all obtained
from Sigma, St. Louis, MO). In addition each culture was also grown in cation-
30  replete media containing ferric chloride, zinc chloride and/or copper chloride
prepared at 300 uM concentrations. The metal jon chelators were used at the
following concentration; 2,2-dipyridyl (800 uM), catechin and naringenin were

used at 300 uM, and 2-pyridylmethyl-ethylene diamine was used at a
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concentration of 100 uM. Cultures were grown with each chelator for 8 hours,
at which point the culture was subcultured a second time for an additional 12
hours. Each culture was subcultured for three consecutive passes at 12-hour
intervals. At the end of the third pass, each culture was harvested by
centrifugation at 10,000 x g for 20 minutes. Each culture was washed twice by
centrifugation at 10,000 x g and resuspended in 20 ml Tris-buffered saline, pH
7.2 at 4°C.

Each bacterial pellet was resuspended in 45 ml of Tris-buffered saline,
pH 7.2 (25 mM Tris and 150 mM NaCl) and the resulting bacterial suspensions
were dispensed as 9-ml aliquots into 5 individual tubes, twenty tubes total. One
milliliter of TBS containing 50 units of lysostaphin (Sigma, St. Louis, MO) was
added to each tube to give a final concentration of 5 units/ml. Following
incubation at 37°C for 30 minutes while shaking at 200 rpm, 1 ml of TBS
containing 0.1 mg of lysozyme (Sigma) was added to each tube. The bacterial
suspensions were then incubated for an additional 45 minutes while shaking at
200 rpm. Next, suspensions were centrifuged at 3050 x g for 12 minutes at 4°C
to pellet large cellular debris. The supernatants were collected by aspiration
without disturbing the pellet. The supernatant was then centrifuged at 39,000 x
g for 2.5 hours. The resulting pellets, enriched for metal-regulated membrane
proteins, were resuspended in 200 pL Tris buffer, pH 7.2. The protein solutions
for each isolate were combined for a total volume of 1 ml and stored at -90°C.

The proteins obtained from the SAAV1, 19636, 1477 and 2176 S.
aureus isolates grown under iron, zinc and copper deplete conditions included
metal-regulated polypeptides.

Cell extracts, derived from each isolate were size-fractionated on SDS-
PAGE gels using a 4% stacking gel and 10% resolving gel. Samples for
electrophoresis were prepared by combining 10 pl of sample with 30 pl of SDS
reducing sample buffer (62.5mM Tris-HCL ph 6.8, 20% glycerol, 2% SDS, 5%
beta-mercaptoethanol) boiled for 4 minutes. Samples were electrophoresed at
18 mA of constant current for 5 hours at 4°C using a Protein IT xi cell power
supply (BioRad Laboratories, Richmond, CA, model 1000/500).

The SDS-PAGE patterns of the proteins grown under zinc and/or copper

chelation showed unique banding patterns in all isolates that were different
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when compared to the same isolates grown under iron-restriction in the presence
of 2,2'-dyipyridyl. For example, when the 19636 isolate was grown under iron-
restriction or in the presence of the chelator 2,2'-dyipyridyl, unique iron-
regulated proteins were expressed at the 87.73 kDa, 54.53 kDa, 38.42 kDa,

5  37.37 kDa, 35.70 kDa, 34.91kDa and 33.0 kDa regions. These proteins were
downregulated when the isolate was grown in the presence of ferric chloride.
However, when the same isolate was grown in the presence of the zinc and or
copper chelator, a novel subsets of proteins was expressed relative to the
proteins expressed under iron-restriction; the new proteins having molecular

10  weights of approximately 115 kDa, 88 kDa, 80 kDa, 71 kDa, 69 kDa, 35 kDa,
30 kDa, 29, kDa and 27 kDa. In addition, an 87.73 kDa protein was expressed
under conditions of iron restriction or copper-restriction but not when cultures
were zinc-restricted. The proteins expressed under iron-restriction appeared to
be downregulated when growth was under either zinc-restriction and/or copper-

15  restriction, but not completely shut off as seen when the isolate was grown in
ferric chloride.

It appears that there are novel proteins expressed when the organism is
grown under copper-restriction and/or zinc-restriction that are not expressed
when the same isolate is grown under iron-restricted conditions. Since

20 transitional metals are used by organisms to build enzymes that catalyze various
biochemical reactions, the metal ions may play a vital role in microbial survival
during a systemic infection. It is perhaps for this reason that during sepsis there
is a transient decrease in the availability of these transitional metals, inaking
them unavailable for growth of the organism. These novel proteins could very

25  well enhance the protective efficacy of the existing composition grown under
iron-restriction because they may also be expressed by the bacteria under the

metal ion restriction experienced during systemic invasion.

30
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Example 7
Compositions of the present invention can also be produced under large

scale commercial conditions.

Fermentation

A cryogenic vial of the working seed (2 ml at 10° CFU/ml) as described
in Example 1 was used to inoculate 500 ml of Tryptic Soy Broth (TSB) without
dextrose (Difco) pre-warmed to 37°C containing 0.125 g/l 2,2-dipyridyl
(Sigma), 2.7 grams BiTek yeast extract (Difco) and glycerol (3% VOI/VDI).‘ The
culture was incubated at 37°C for 12 hours while stirring at 200 rpm at which
time it was used to inoculate 2 liters of the above media and allowed to grow for
an additional 4 hours at 37°C. This culture was used to inocula’;e a 20-liter
VIRTIS bench-top fermentor, (Virtis, Gardiner, NY) charged with 13 liters of
the above-described media. The pH was held constant between 6.9 and 7.1 by
automatic titration with 50% NaOH and 10% HCL. The stirring speed was
adjusted at 400 rev/minute, and the culture aerated with 11 liters air/minute at
37°C. Foaming was controlled automatically by the addition of 11 ml defoamer
(Mazu DF 204 Chem/Serv, Minneapolis, MN). The culture was allowed to
grow continuously at these conditions for 4 hours at which time was sterilely
pumped into a 150-liter fermentor (W. B. Moore, Easton, PA). The fermentor
was charged with 120 liters tryptic soy broth without dextrose (3,600.0 grams),
BiTek yeast extract (600 grams), glycerol (3,600 ml), 2,2-dypyrdyl (3.0 grams)
and Mazu DF 204 defoamer (60 ml). The parameters of the fermentation were
as follows: dissolved oxygen (DO) was maintained at 30% +/- 10% by
increasing agitation to 220 rev/minute sparged with 60 liters of air/minute and
10 pounds per square inch (psi) back pressure. The pH was held constant
between 6.9 and 7.1 by automatic titration with 50% NaOH and 10% HCL and
the temperature maintained at 37°C. At hour 4.5 (ODs4 8-9) of the
fermentation the culture was transferred to a 1,500 liter New Brunswick
Scientific fermentor IF-15000 charged with 1200 liters tryptic soy broth without
dextrose (36,000 grams), BiTek yeast extract (6,000 grams), glycerol (36,000
ml), 2,2-dypyrdyl (30.0 grams) and Mazu DF 204 defoamer (600 ml). The
parameters of the fermentation were as follows: dissolved oxygen (DO) was
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maintained at 60% +/- 10% with supplemental oxygen by increasing agitation to
300 rev/minute sparged with 300 to 1100 liters of air/minute and 5 pounds per
square inch (psi) back pressure. As fermentation progressed supplemental
oxygen was added from 0-90 liters/minute to assist in the control of dissolved

5 oxygen. The pH was held constant between 6.9 and 7.4 by automatic titration
with 50% NaOH and 10% HCL and the temperature was maintained at 37°C.

At approximately 5 hours post inoculation of the large fermentor the

culture was supplemented with additional nutrients by feeding 70 liters of media
containing 18,000 grams TSB without dextrose, 3,000 grams yeast extract 30.0

10 grams 2,2-dipyridyl and 18,000 ml of glycerol. The rate of feed was adjusted to
approximately 28 liters/hour while increasing agitation. At the end of the feed
the fermentation was allowed to continue for an additional 4 hours at which
point the fermentation was terminated by lowing the temperature of the
fermentor to 18°C (ODs49 35-40 at a 1:100 dilution).

15
Harvest

The bacterial fermentation was concentrated and washed using a Pall
Filtron Tangential Flow Maxiset-25 (Pall Filtron Corporation, Northboro, MA)
equipped with three 30ft* Alpha 300-K open channel filters, catalog No.

20 AS300CS5, (Pall Filtron) connected to a Waukesha Model U-60 feed pump
(Waukesha Cherry-Burrell, Delevan, WI) The original culture volume of 1250
liters was reduced to 50 liters (2.5 liters/minute) using a filter inlet pressure of
30 psi and a retentate pressure of 5-6 psi. The bacterial retentate was adjusted
back up to 150 liters using Tris-buffered Saline pH 8.5 and then concentrated

25  again to 50 liters to help remove any contaminating exogenous proteins, such as
exoproteins to include secreted toxins and proteases. The elevated pH of the
tris-buffered saline helps prevent much of the proteolytic degradation that can
occur during storage of the whole cell suspension. Protease inhibitors may be
used instead of, or in addition to, an elevated pH. The retentate was mixed

30 thoroughly while in the 200-liter tank using a bottom mount magnetically driven
mixer. The retentate was sterilely dispensed (3.5 liters) into sterile 4 liter
Nalgene containers No. 2122 and placed into a -20°C freezer for storage as a
breaking point in the manufacture, or could be further processed. The pellet
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mass was calculated by centrifuging 30 ml samples of the fermented culture and
final harvest. Briefly, pre-weighted 50 ml Nalgene conical tubes were
centrifuged at 39,000 x g for 90 minutes in a Beckman J2-21 centrifuge using a
JA-21 rotor (Beckman Instruments, Palo Alto CA). At the end of the run, the

5  supernate was poured off and the tubes were weighed again. The pellet mass
was calculated for each stage. The fermentation process yielded a wet pellet

mass of approximately 60 kilograms.

Disruption

10 Eighty kilograms of bacterial cell slurry in Tris-buffered Saline pH 8.5
was aseptically transferred into a steam in place 1000 liter jacketed process tank
(Lee, Model 259LU) with a top mounted mixer (Eastern, Model TME-1/2, EMI
Incorporated, Clinton, CT) containing 900 liters TBS pH 8.5. The bulk
bacterial suspension was chilled to 4°C with continuous mixing for 18 hours at

15 200 rpm at which time was disrupted by homogenization. Briefly, the 1000 liter
tank containing the bacterial suspension was connected to a model C-500-B
AVESTIN homogenizer, (Avestin Inc, Ottawa Canda). A second 1000 liter
jacketed process tank (empty) was connected to the homogenizer such that the
fluid in the process tank could be passed through the homogenizer, into the

20  empty tank and back again, allowing for multiple homogenizing passes while
still maintaining a closed system. The temperature during homogenization was
kept at 4°C. At the start of the first pass, fluid was circulated at 70 psi via a
Waukesha model 10DO pump (Waukesha) through the homogenizer (500
gallons/hour), while the homogenizer pressure was adjusted to 30,000 psi. Prior

25  to the first pass, two pre-homogenizing samples were withdrawn from the
homogenizer to establish a baseline for deterrﬁining the degree of disruption and
monitoring of pH. The degree of disruption was monitored by transmittance (%
T at 540 nm at 1:100 dilution) compared to the non-homogenized sample. The
number of passes through the homogenizer was standardized to give a final

30  percent transmittance between 78-91%T at a 1:100 dilution preferably between
86-91%. After homogenization, the tank was removed from the homogenizer

and put onto a chiller loop at 4°C and mixed at 240 rpm.
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Protein Harvest
The disrupted bacterial suspension containing the iron-regulated proteins
as illustrated in Figure 1 were collected by centrifugation using T-1 Sharples,
(Alfa Laval Seperations, Warminster, PA). Briefly, the 1000 liter jacketed
5  process tank containing the disrupted bacterial homogenate was fed into 12

Sharples with a feed rate of 250 ml/minute at 17 psi at a centrifugal force of
60,000 x g. The effluent was collected into a second 1000 liter jacketed process
tank through a closed sterile loop allowing for multiple passes through the
centrifuges while maintaining a closed system. The temperature during

10 centrifugation was kept at 4°C. The homogentae was passed 8 times across the
centrifuges. Approximately 50 % of the protein was collected after the second
pass, at which point, the homogenate fluid was concentrated to 1/3 of its
original volume, which shortened the process time for the next 6 passes. The
homogenate tank was aseptically disconnected from the centrifuges and

15  connected to a Millipore Pellicon Tangential Flow Filter assembly (Millipore
Corporation, Bedford, MA), equipped with a 25ft* screen-channel series Alpha
30K Centrasette filter (Pall Filtron) connected to a Waukesha Model U30 feed
pump for concentration. After concentration, centrifugation was continued until
the process was completed. Protein was collected after each pass. The protein

20  was collected, resuspended and dispensed in 50 liters Tris-buffered saline pH

8.5 containing 0.15% formulin (Sigma) as preservative.

Diafiltration
The protein suspension was washed by diafiltration at 4°C to remove any
25  exogenous proteins (proteases, toxins, cytoplasmic and metabolic enzymes etc).
Briefly, the 50 liters of protein was sterilely transferred into a 200 liter process
tank containing 150 liters sterile Tris-buffer saline, pH 8.5 equipped with a
bottom mount Dayton mixer, Model 2Z846 (Dayton Electric, Chicago, IL)
rotating at 125 rev/minute. The process tank was sterilely connected to a
30  Millipore Pellicon Tangential Flow Filter assembly (Millipore Corporation),
equipped with a 25ft? screen-channel series Alpha 30K Centrasette filter (Pall
Filtron) connected to a Waukesha Model U30 feed pump. The 200 liter protein
solution was concentrated by filtration to a target volume 50 liters at which

116

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

10

15

20

25

30

35

point 150 liters of sterile saline was added. The protein suspension was then
concentrated to approximately 50 liters. The protein concentrate was stored in a
50 liter jacketed process tank equipped with a top mounted mixer and stored at
4°C.

It is interesting to note that the composition derived from the large scale
process using homogenization as a means of disruption generated identical
banding profiles as examined by SDS-PAGE as compared to the smaller scale
process described in Example 1. These results show that lysostaphin could be
replaced as the bacterial lysis agent using the AVESTIN hbmogenizer C500-B.
This discovery allows for the low cost generation of large volumes of iron-

regulated proteins from staphlylococei.

Example 8

Hyper-immunization of mice and preparation of polyclonal antibody

Passive immunization with purified antibody isolated from mice
vaccinated with proteins derived from S. aureus strain ATCC 19636 grown
under iron-limiting conditions was protective against a homologous and
heterologous S. aureus challenge. Fifteen adult CD1 mice were vaccinated as
described in Example 3 with the protein composition derived from S. aureus
strain ATCC 19636 grown under iron-deplete conditions as described in
Examples 1 and 2. Mice were vaccinated intraperitoneally 3 times at 7 day
intervals with 50 pg of protein composition at each vaccination. Seven days
after the third immunization, mice were bled completely by cardiac puncture.
Serum was pooled and antibody purified using standard ammonium sulfate
precipitation. Exogenous serum proteins were removed first prior to antibody
precipitation by adding 0.5 volumes of saturated ammonium sulfate pH 7.2.
The solution was stirred at 100 rpm for 24 hours at 4°C. The solution was again
centrifuged at 3000 x g for 30 minutes. The supernatant was collected and
precipitated again by adding enough saturated ammonium sulfate to bring the
final concentration to 55 % saturation. The solution was stirred at 100 rpm for

24 hours at 4°C. The precipitate was centrifuged at 3000 x g for 30 minutes.
117

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

10

15

20

25

30

The final pellet from each sample was resuspended into 2 ml PBS pH 7.2. The
precipitated antibodies were then dialyzed using a 50,000 molecular cut off
dialysis tubing (Pierce, Rockford IL) for 30 hours against three 1 liter changes
of phosphate-buffered saline to remove ammonium sulfate. The first two liter
changes were preserved with .02 % sodium azide. The final 1 liter buffer
change contained no preservative. The dialysate was collected and centrifuged
again to remove any remaining debris at 3000 x g for 30 minutes. The antibody

solution was stored at 4°C for less then 48 hours prior to use. Each sample was

. plated on blood agar to verify sterility prior to infusion.

Example 9

Passive immunization and challenge

In order to evaluate the protective effect of infused antibody raised
against S. aureus proteins expressed during iron-limitation, two groups of 15
mice each were infused intraperitoneally with either the purified antibody
preparation (Group 1) or physiological saline (Group 2) in a 200 uL infusion.
An additional two groups of 15 mice each were infused subcutaneously with
either the purified antibody preparation (Group 3) or physiological saline
(Group 4). After 60 minutes, the 2 groups of 15 mice receiving an
intraperitoneal infusion were challenged intraperitoneally with 1.3 x 10% cfu of
S. aureus strain 19636. Similarly, the 2 groups of 15 mice receiving a
subcutaneous infusion were challenged subcutaneously with 1.3 x 10® cfu of S,
aureus strain 1477 to test for cross-protection against challenge by a different S.
aureus strain. Mortality and/or lesion size was recorded for 5 days and the
livers of all mice were removed post-mortem, homogenized and plated to
determine the number of S. aureus present as a measure of systemic infection.
The Kaplan-Meier survival curves (Figures 5 and 6) show the protective effect
afforded by the infusion of antibodies from mice vaccinated with the S. aureus
proteins expressed during iron restriction. Although the difference between the
infused and control groups for the ATCC 19636-challenge groups was not
significant (p = 0.076, log-rank test), the liver of the single mouse that died
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within the antibody-infused group at Day 1 was cultured on blood agar to
determine the absence and/or presence of the challenge organism ( S. aureus).
The culture derived from this mouse was negative for Staphylococcus and
showed no growth on the blood agar plate or culture medium. In contrast, the
livers of the mice that died within the placebo group, were all positive for the
presence of Staphylococcus, in fact, pure cultures were obtained on each blood
agar plate derived from the livers of these mice. While the liver data do not
preclude the possibility that the mouse that died within the antibody-infused
group died of S. aureus infection, the infection was not systemic, as it was in the
placebo group, and the mouse may have died for other reasons. Censoring of
this antibody-infused mouse death results in a significant difference between
antibody-infused and placebo treatments (p = 0.015, log-rank test). The data for
the cross-challenge, where mice were infused with antibody generated after
vaccination with ATCC 19636-derived proteins and challenged by S. aureus
strain 1477, also showed a protective trend. Between 7 and 14 days post
challenge, all mice in the infused and non-infused groups began to develop
necrotic skin lesions. However, gross examination of mice clearly revealed a
visible delay in the formation of an observable lesion as well as the severity of
the lesion between the groups. Infused mice developed lesions more slowly as
compared to non-infused control mice which developed lesion faster then
infused mice and at a greater degree of severity. The infused mice healed faster
then non-infused mice. This was clearly evident between 21 and 35 days post
challenge. Gross examination of mice at 35 days post challenge showed that
non-infused mice were severely disfigured and revealed a greater degree of
scarring. In fact, many of these mice lost normal posture, in that they appeared
twisted in appearance, in contrast to infused mice that did not develop nearly the
extensive scar tissue and/or disfigurement as illustrated by the twisted
appearance that the non-infused mice developed. Overall, these data suggest
that interperitoneal infusion of antibodies raised against S. aureus iron-induced

proteins can both protect against and limit the severity of S. aureus infection.
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Example 10
Evaluation of a vaccine composition derived from Staphylococcus aureus in

a chronically infected dairy herd

A commercial Dairy herd having a history of chronically high somatic
cell counts attributable to Staphylococcus aureus was chosen for the evaluation
of a vaccine composition as described in Example 1. The criterion for
establishing vaccine efficacy of this experimental study was: 1) decreased
incidence of clinical mastitis caused by Staphylococcus aureus among
vaccinates compared to non-vaccinated controls, 2) improvement (i.e., a
decrease) in somatic cell count among vaccinates compared to controls and 3)
decrease in culture positive isolation rates of S. aureus between vaccinated and
non-vaccinated controls. Blood will be taken at the time of the first vaccination
(day 0) and again at 3 and 6 weeks post initial immunization. Injection site
reactions or systemic reactions following vaccinations were monitored
throughout the study. In addition, bulk tank milk samples were cultured and
quantitatively enumerated to determine if there was a decrease in the number of
CFU of Staphylococcus aureus cultured after vaccination.

Three of the Staphylococcus isolates derived from the chronically
infected lactating cows within the herd were grown under conditions of iron-
restriction and non-iron restricted conditions as described in Example 1. The
three isolates were designated TTX101, TTX102, and TTX103. Extracted
samples were examined by SDS-PAGE to compare banding profiles between
isolates. Identical banding profiles were observed among isolates examined; the
compositions made from each isolate included proteins having molecular
weights of 87.73 kDa, 80.46 kDa, 65.08 kDa, 54.53 kDa, 37.37 kDa, 35.70 kDa,
34.91 kDa, 33.0 kDa and 31.83 kDa. These proteins are the same molecular
weights as previously described in Table 7. In addition, when comparing the
isolates identical banding profiles were seen with those proteins that were
expressed in all conditions that were not regulated by iron: 150 kDa, 132 kDa,
120 kDa, 75 kDa, 58 kDa, 50 kDa, 44 kDa, 43kDa, 41 kDa, and 40 kDa. These

results were consistent with previous observations. One isolate designated as
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TTX101 was chosen as the isolate to manufacture a composition to be used in

this study.

Example 11
Vaccine preparation of Staphylococcus aureus (TTX101)

A composition was prepared as described in Example 1 using the isolate
TTX101. The composition included proteins expressed under iron deplete
conditions having molecular weights of 87.73 kDa, 80.46 kDa, 65.08 kDa,
54.53 kDa, 37.37 kDa, 35.70 kDa, 34.91 kDa, 33.0 kDa, and 31.83 kDa as well
as non-metal-regulated proteins having molecular weights of 150 kDa, 132 kDa,
120 kDa, 75 kDa, 58 kDa, 50 kDa, 44 kDa 43kDa 41 kDa, and 40 kDa. The
immunizing composition derived from strain TTX101 was used to prepare the
experimental vaccine by emulsifying the extracted protein suspension (400 pg
total protein per milliliter) into a commercial adjuvant (EMULSIGEN, MVP
Laboratories, Ralston NE) using an IKA Ultra Turrax T-50 homogenizing
vessel (IKA, Cincinnati, OH) to give a final dose of 800 pg total protein in a 2.0
ml injectable volume with an adjuvant concentration of 22.5 % vol/vol. The

vaccine was administered subcutaneously 2 times at 21 day intervals.

Example 12

Experimental design and herd vaccination

Eighteen days before the first vaccination all lactating cows enrolled in
the study (N=80) were tested for S. aureus by standardized aerobic
bacteriological culture methods by culturing individual milk samples derived
from each lactating cow. In addition, the Somatic Cell Counts (SCC) were
enumerated by the Dairy Herd Improvement Association using standard
methods. Fourteen of the 80 cows were clinically diagnosed with mastitis and
were culture positive for S. aureus. The remaining cows (N=66) tested negative

for S. aureus. The eighty cows were equally divided into two groups designated
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as group-1, vaccinated (N=40) and group-2, non-vaccinated (N=40). The
fourteen clinically diagnosed Staphylococcus positive cows were equally
distributed between both groups so that each study group contained 7 cows with
clinical mastitis. The average SCC between groups prior to the first vaccination
was 203,219 in the non-vaccinated controls compared to 240,443 in vaccinates
(not statistically different p = 0.7).

Eighteen days after the first sampling all cows in group 1 were
vaccinated subcutaneously in the upper right shoulder with 2 ml of vaccine as
described in Example 11. Ten days after the first vaccination milk samples
were taken at this time period by the DHIA for the enumeration of somatic cells
from each individual cow. .Milk samples were not bacteriologically tested at
this time period for determining the presence of Staphylococcus. The difference
in the SCC between groups at this time period was 125,241 (vaccinates)
compared to 196,297 (controls). This was a 36% difference in the number of
somatic cells between vaccinates as compared to non-vaccinated controls. The
difference in the SCC between the controls and vaccinates at this sampling
period was not statistically different (p = 0.5). The lack of statistical difference
in the SCC between groups at both sampling periods was due to the large
variation in individual SCC between cows. The injection site of each
vaccinated cow was also examined at this same time period. None of the cows
examined showed any adverse tissue reaction at the site of injection by physical
examination. In addition, there was no measurable loss in milk production due
to vaccination.

Twenty one days after the first vaccination all cows in group-1
(vaccinates) were given their second vaccination or booster. During the time
period between first and second vaccination, cows in both groups (vaccinates
and controls) developed teat damage due to a dramatic drop in the
environmental temperature resulting in the formation of lesions at the end of the
teat, resulting in the development of infected teats and potentially increasing the
isolation of Staphylococcus during sampling, which was observed at the third
sampling period. Twenty three days after the second vaccination milk samples
were taken by the DHIA for the enumeration of Somatic Cells from each
individual cow. Milk samples were also bacteriologically tested for the
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presence of Staphylococcus aureus. There was a dramatic increase in isolation
rate of S. aureus at this time period in the cows that tested negative at the first
sampling period. In the non-vaccinated controls 42.9% of these cows now
tested positive for S. aureus, in contrast to the vaccinates, which only showed
5  and increase of 35.5 %. This was a 7.4 % difference between vaccinates as

compared to the non vaccinated controls. It’s difficult to say that the
improvement in the isolation rate of S. aureus in the vaccinated group was due
to the effect of the vaccine alone. One cannot overlook the difficulty in
obtaining clean milk samples from cows that had teat damage which could

10 increase the potential contamination of the milk by S. aureus when obtaining the
sample. Nevertheless, there was a significant difference in the average SCC
between vaccinates compared to controls. The average SCC of the vaccinated
group was 222,679 compared to 404,278 somatic cells as measured in the
control group. This was a 44.9 % difference between vaccinates when

15  compared to the non vaccinated controls. It’s interesting to speculate that the
difference seen in the SCC between these groups also coincides with the
difference in the isolation rate of S. aureus between groups. However, due to
the large variation in SCC between individual animals and the small sample size
of the experimental trial in the number of animals the difference was not

20  statistically different (p = 0.28).

At this same time period the injection site of each vaccinated cow was
examined for any adverse tissue reaction that may have been caused by the
vaccine composition. None of the cows examined showed any adverse reaction
at the site of injection by physical examination. The vaccine compositions

25  appeared to be highly tissue compatible and caused no measurable loss in milk
production after each vaccination.

Monitoring of the cows is continued by measuring SCC and milk
samples for the presence or absence of Staphylococcus aureus. Some of the
cows of each group are vaccinated a third time at 42 days after the second

30  vaccination. There appears to be a difference favoring the use of the vaccine
composition for decreasing somatic cell counts and controlling infection caused
by Staphylococcus aureus. Further monitoring includes serology based on
antibody titers to the vaccine composition, changes in milk production in
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vaccinated cows due the improvement in health, and decreased SCC of
vaccinated animals compared to non-vaccinated cohorts. In addition, other
experiments are conducted to investigate the protective index of the vaccine

based on dose response following challenge with a virulent S. aureus.

Example 13

Since the molecular weights of the proteins among the different S.
aureus strains have been demonstrated to be similar and since heterologous
protection was observed in the mouse challenge study, we sought to determine
if the proteins sharing similar molecular weights in Figure 1 were similar
proteins. The technique chosen to characterize the proteins was matrix-assisted
laser desorption/ionization mass spectrometry (MALDI-MS). A portion of the
composition was resolved using SDS-PAGE as described in Example 1, and the

gel was stained with Coomassie Brilliant blue to visualize the proteins.

Materials and Methods

Excision and washing. The gel was washed for 10 minutes with water
twice. Each protein band of interest was excised by cutting as close to the
protein band as possible to reduce the amount of gel present in the sample.

Each gel slice was cut into 1x1 mm cubes and placed in 1.5 ml tube.
The gel pieces were washed with water for 15 minutes. All the solvent volumes
used in the wash steps were approximately equal to twice the volume of the gel
slice. Thé gel slice was next washed with water/acetonitrile (1:1) for 15
minutes. When the proteins had been stained with silver, the water/acetonitrile
mixture was removed, the gel pieces dried in a SPEEDVAC vacuum
concentrator/dryer (ThermoSavant, Holbrook, NY) and then reduced and
alkylated as described below. When the gel pieces were not silver-stained, the
water/acetonitrile mixture was removed, and acetonitrile was added to cover
until the gel pieces turned a sticky white, at which time the acetonitrile was
removed. The gel pieces were rehydrated in 100 mM NH4HCO3, and after 5
minutes, a volume of acetonitrile equal to twice the volume of the gel pieces
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was added. This was incubated for15 minutes, the liquid removed, and the gel
pieces dried in a SPEEDVAC.

Reduction & alkylation. The dried gel pieces were rehydrated in 10mM
DTT and 100 mM NH,HCOs3, and incubated for 45 minutes at 56°C. After
allowing the tubes to cool to room temperature, the liquid was removed and the
same volume of a mixture of 55mM iodoacetamide and 100 mM NHsHCOs was
immediately added. This was incubated for 30 minutes at room temperature in
the dark. The liquid was removed, acetonitrile was added to cover until the gel
pieces turned a sticky white, at which time the acetonitrile was removed. The
gel pieces were rehydrated in 100 mM NH4HCOs3, and after 5 minutes, a volume
of acetonitrile equal to twice the volume of the gel pieces was added. This was
incubated forl5 minutes, the liquid removed, and the gel piece.s- dried in a Speed
vac. If the gel was stained with coomasie blue, and residual coomassie still
remained, the wash with 100 mM NH4HCOs/acetonitrile was repeated.

In-gel digestion. Gel pieces were completely dried down in a Speed
Vac. The pieces were rehydrated in digestion buffer (50 mM NH/HCO3, 5 mM
CaCls, 12.5 nanograms per microliter (ng/pl) trypsin) at 4°C. Enough buffer
was added to cover the gel pieces, and more was added as needed. The gel
pieces were incubated on ice for 45 minutes, and the supernatant removed and
replaced with 5-2 pl of same buffer without trypsin. This was incubated at
37°C overnight in an air incubator.

Extraction of peptides. A sufficient volume of 25 mM NH;HCO; was
added to cover gel pieces, and incubated for 15 minutes (typically in a bath
sonicator). The same volume of acetonitrile was added and incubated for 15
minutes (in a bath sonicator if possible), and the supernatant was recovered.

The extraction was repeated twice, using 5% formic acid instead of NHsHCOs.
A sufficient volume of 5% formic acid was added to cover gel pieces, and
incubated for 15 minutes (typically in a bath sonicator). The same volume of
acetonitrile was added and incubated for 15 minutes (typically in a bath
sonicator), and the supernatant was recovered. The extracts were pooled, and
10 mM DTT was added to a final concentration of 1 mM DTT. The sample was
dried in a SPEEDVAC vacuum concentrator/dryer to a final volume of

approximately 5 pl.
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Desalting of peptides. The samples were desalted using a ZIPTIP
pipette tips (C18, Millipore, Billerica, MA) as suggested by the manufacturer.
Briefly, a sample was reconstituted in reconstitution solution (5:95
acetonitrile:H,0, 0.1% - 0.5% trifluoroacetic acid), centrifuged, and the pH
checked to verify that it was less than 3. A ZIPTIP was hydrated by aspirating
10 pl of solution 1 (50:50 acetonitrile:HzO, 0.1% trifluoroacetic acid) and
discarding the aspirated aliquots. This was followed by aspirating 10 ul of
solution 2 (0.1% trifluoroacetic acid in deionized H,O) and discarding the
aspirated aliquots. The sample was loaded into the tip by aspirating 10 ul of the
sample slowly into the tip, expelling it into the sample tube, and repeating this 5
to 6 times. Ten microliters of solution 2 was aspirated into the tip, the solution
discarded by expelling, and this process was repeated 5-7 times to wash. The
peptides were eluted by aspirating 2.5 pul of ice cold solution 3 (60:40,
acetonitrile:H,0, 0.1% trofluoroacetic acid), expelling, and then re-aspirating
the same aliquot in and out of the tip 3 times. After the solution has been
expelled from the tip, the tube is capped and stored on ice.

Mass spectrometric peptide mapping. The peptides were suspended in
10pl to 30 pl of 5% formic acid, and analyzed by MALDI-TOF MS (Bruker
Daltonics Inc., Billerica, MA). The mass spectrum of the peptide fragments
was determined as suggested by the manufacturer. Briefly, a sample containing
the peptides resulting from a tryptic digest were mixed with matrix cyano-4-
hydroxycinnamic acid, transferred to a target, and allowed to dry. The dried
sample was placed in the mass spectrometer, irradiated, and the time of flight of
each ion detected and used to determine a peptide mass fingerprint for each
protein present in the composition. Known polypeptides were used to
standardize the machine.

Data analysis. The experimentally observed masses for the peptides in
each mass spectrum were compared to the expected masses of proteins using the
Peptide Mass Fingerprint search method of the Mascot search engine (Matrix
Science Ltd., London, UK, and www.matrixscience.com, see Perkins et al.,
Electrophoresis 20, 3551-3567 (1999)). The search parameters included:
database, MSDB or NCBInr; taxonomy, bacteria (eubacteria) or Firmicutes

(gram-positive bacteria); type of search, peptide mass fingerprint; enzyme,
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trypsin; fixed modifications, carbamidomethyl (C) or none; variable
modifications, oxidation (M), carbamidomethyl (C), the combination, or none;
mass values, monoisotopic; protein mass, unrestricted; peptide mass tolerance,
between + 150 ppm and + 430 ppm, or = 1 Da; peptide charge state, Mr; max

5 missed cleavages, 0 or 1; number of queries, 20.

Results
The result of this search was a mass fingerprint for each protein present

in the composition is shown in Tables 2, 3, 4, and 5.

10
Example 14
Identification of iron-regulated protein families using microarray-based gene
expression analysis of S. aureus grown under low iron conditions
15

For microarray analysis, bacteria were cultured in chemically defined

media (CDM) made from individual stock solutions (Table 10).

Table 10: Chemically defined medium (CDM) for Staphylococcus aureus
20

[Final] Stock composition Addto 1L
Salts (20X) o/L 2/500 ml 50 ml
K-HPO, 7 70
25 KH,PO4 2 20
Nagcitrate 1.47 14.7
(NH4)2S04 1 10
Carbohydrate (40X) g/L g/500 ml 25 ml
30 Glucose 5 100
Vitamins (1000X) me/L, mg/100 ml 1 ml
Thiamine 1 100
35  Nicotinic acid 0.5 50
Biotin 0.005 dilution*
Calcium pantothenate 0.25 25
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Nucleotides (100X) mg/L mg/100 ml* 10 ml]
*Dissolve in 100 ml 2N HCI
Adenine 5 50
Guanine 5 50
Cytosine 5 50
Uracil 5 50
Thymine 10 200
Micronutrients (1000X) uM meg/100 ml stockAB* 1 ml

*Make stocks A and B, then add 1 ml of each to 98 ml ddH20 to make final

stock

A)

CaCl, 0.5 735
H:BO; 0.5 309
CoCl, 0.05 118
(NH4)6M07024 0.005 62
(B)

CuSOq4 0.1 125
MnSOq 0.1 169
ZnS0Oq 0.05 144
Individual

MgSO4 100

FeSO; or other 10-50

Amino acids (200X) mg/L 2/100 ml S ml
*4utoclave unless otherwise noted

Refrigerate

Aspartic acid (0.1 MHCI) 90 1.8
Proline 80 1.6
Alanine 60 1.2
Histidine 20 0.4
Valine 80 1.6
Arginine 50 1.0
Serine 30 0.6
Methionine 3 0.06
Isoleucine 30 0.6
Dark refrigerated filtered

Tryptophan 10 02
Tyrosine (0.5 M NaOH) 50 1.0
Room temperature

Glutamic acid 100 2.0
Leucine 90 1.8
Phenylalanine 40 0.8
Glycine 50 1.0
Threonine 30 0.6
Lysine 50 1.0
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Fresh daily
Cysteine 20 0.4

METHOD OF MAKING. For making iron-deplete media, combine all stock
solutions except cations and micronutrients and bring to proper volume in
volumetric flask using MilliQ purified water and leaving enough void volume to
accommodate cation additions. Add 15 g CHELEX resin per 1 L media and stir
at room temperature for at least 2 hours. Filter solution into sulfuric acid (10%)
treated glass bottle using 2 pm bottle-top filter. Add filtered cation stock
solutions and store at 4°C in the dark for up to 2 weeks.

S. qureus strains RF122 (isolated from bovine mastitis) and MSA553 (isolated
from human toxic shock syndrome) were used. Both isolates were streaked on
tryptic soy broth agar directly from secondary-passage freezer stocks prior to
use in experiments. CDM contained final citrate concentrations approximately
analogous to that in bovine milk (5 mM). For iron-free CDM, the following
components were combined (0.998 L total volume) and added to 15 g CHELEX
resin (BioRad Laboratories, Hercules, CA), then stirred for 1.5 hours at room
temperature: salt, glucose, amino acids, vitamins, and nucleotides. The
deferrated base media was then filtered using 2 pum bottle-top filters (Nalgene
Nunc International, Rochester NY) into sulfuric acid-treated bottles, after which
micronutrients and 100 pM MgCl, (both solutions prepared in acid-treated
glassware with MilliQ water) were added. CDM was stored at 4°C in the dark
until use.

A single bacterial colony was inoculated into 3 ml iron-deplete CDM in
a 25 ml acid-treated glass culture tube and shaken overnight at 250 rpm in a
37°C incubator. One milliliter of the subculture was then used to inoculate 500
ml of CDM in a 2500 ml Erlenmeyer flask the following day. Cultures were
incubated at 37°C with shaking at 250 rpm. Iron-deplete CDM cultures took
approximately twice as long as CDM + 50 pM FeSOy to reach an OD of 1.0 (18
hrs versus 36 hours). At mid-log phase (OD = 0.600), 4x100 ml culture
aliquots were distributed into 500 ml Erlenmeyer flasks and allowed to shake in
the incubator for 10 minutes prior to the addition of experimental iron solutions.

To one flask, 300 pl bovine lactoferrin (50 mg/ml, Sigma-Aldrich, St. Louis,
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MO) were added for a final concentration of 150 pg/ml. To another flask, 50
pl ferric citrate (100 mM) were added. The remaining two control flasks
received no supplements. At 5, 30, 60 and 120 minutes, 7.5 ml of culture were
collected and added to 5 ml guanidine thiocyanate solution containing B-
mercaptoethanol and 0.5% sodium lauryl sarcosine. Solutions were mixed
thoroughly to halt transcription and centrifuged at 4,000 x g for 8 minutes at
8°C; supernatant was poured off and cells were frozen in 250 ul Trizol
(Invitrogen) using an ethanol/dry ice bath, then stored at -80°C until RNA
extraction.

For RNA extraction, cell pellets were thawed on ice and 750 ul Trizol
(Invitrogen, Carlsbad CA) were added. Cells were resuspended by vortex and
the slurry was transferred to a 2 ml screw cap tube containing 0.1 mm silica-
zirconium beads, then beat 3 x 2 minutes in a BeadBeater (Biospec Products,
Inc., Bartlesville, OK) with ice incubation between repetitions. Slurries were
incubated an additional 20 minutes at room temperature, followed by
centrifugation to pellet beads and cellular components. 400 pl chloroform were
added and mixed by inversion, incubated for 10 minutes at room temperature
and tubes were centrifuged 8 minutes at 12,000 X g at 8°C. The aqueous layer
was removed and the RNA precipitated with 400 pl isopropanol followed by
washing with 1 ml 70% ethanol. Clear RNA pellets were air-dried briefly and
resuspended in 100 pl RNase-free H,0. DNA was digested using standard
DNase kit (Qiagen, Valencia CA) followed by cleanup according to
manufacturer’s recommendations on RNeasy columns (Qiagen). Finally, a
Turbo DNA-free kit (Ambion, Austin TX) was used to ensure elimination of
DNA from the preparation. RNA was measured on a spectrophotometer and
run on an Agilent Bioanalyzer (Agilent, Palo Alto CA) to verify quality and
quantity prior to the generation of cDNA for microarray hybridization.

Microarray analysis was carried out according to established protocols.
The array, featuring 3841 70mer oligonucleotides (Illumina, San Diego CA)
representing open reading frames (ORFs) from nine sequenced S. aureus
genomes including RF122 and MSA553, was spotted in triplicate on Gaps 11
aminosaline coated slides (Corning, Acton MA) using a BioRobotics Microgrid

II Array Spotter (BioRobotics, Cambridge UK). Slides were rehydrated, UV
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cross-linked and stored under dessication. Immediately prior to hybridization,
slides were incubated for 1 hour at 42°C in prehybridization buffer consisting of
25 ml formamide, 12.5 ml 20X SSC, 12 ml dH20, 500 pL 10% SDS and 0.5 g
BSA. Slides were rinsed with 2 L MilliQ water and dried by centrifugation. To
prepare samples, 8-10 pg total bacterial RNA were incubated with 20 pg
random hexamers at 70°C for 10 minutes, followed by reverse transcription
with amino-allyl incorporation using Superscript II (Invitrogen) and amino-allyl
coupled dUTP (Sigma). Labeled cDNA was neutralized, purified, dried and
resuspended with Cy3 or CyS5 fluorescent dyes (Amersham Biosciences Corp.,
Piscataway NJ); coupling proceeded for 2 hours. Fluorescently labeled cDNA
samples (12 pl each) were washed using a Qiagen PCR purification kit,
combined and added to 9.8 pl formamide, 6.8 uL 20X SSC, 3.4 pl salmon
sperm DNA (10 mg/ml, Invitrogen) and 1 pl 10% SDS. Samples were
incubated for 2 minutes at 99.9°C in a thermal cycler and allowed to cool prior
to array application. Probes were then applied to array, covered with a glass
coverslip and incubated overnight in a 42°C waterbath. Slides were washed
thoroughly in diluted SSC buffers after 12-16 hours of incubation and scanned
using an Axon 4100B Scanner and Axon GenePix Software (Axon Instruments,
Union City CA). Raw intensity data were exported to GeneSpring (Agilent
Technologies, [Silicon Genetics], Palo Alto CA) for normalization and filtering.
Spots were globally normalized, filtered based on minimum (>1500) raw
intensity values and the triplicates were averaged. Each experiment was run
twice and a single slide was run for each using a dye-swap between matching
timepoints. Thus, at least 6 dye-swapped datapoints were generated for each
gene at each timepoint, representing at least 2 biological replicates. Data were
further analyzed by hierarchical clustering (Euclidian distance, average linkage,
UPGMA) and K-means clustering (uncentered correlation based measured
distance) using EPCLUST (Jaak Vilo, EBI) and SpotFire (SpotFire, Somerville,
MA). Significance Analysis for Microarrays (SAM, (157)) was used on
median-centered log ratios using the one-class model across all timepoints to
determine if expression of the gene differed significantly from zero. Stringent

delta values were used so that the percentage of false positives was estimated to
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be zero. A summary of operons showing similar up or downregulation by SAM

analysis is shown in Table 11, supporting the ébility of the arrays to detect

biological responses.

Table 11. Operonic clusters with coordinated transcriptional responses
identified using microarray analysis of gene expression of S. aureus

No. of coordinately
expressed probes
Contiguous Functionally
unregulated | related but not
Operon ID Function Response genes contipuous
Sir cation upregulated
transport in low iron 3 0
Fhu cation upregulated
transport in low iron 3 1
Opp oligopeptide upregulated
transport in low iron 9 N/A
Mnt cation upregulated
transport in low iron 3 1
Pfl (Formate fermentation | upregulated
acetyltransferase) in presence of 2 4
lactoferrin

For standard cloning of proteins, the appropriate genes were amplified

from DNA extracted from S. aureus (strain ATCC19636) by standard

polymerase chain reaction. Primers were designed to incorporate Stul and Kpnl

restriction endenuclease sites and are shown below.

Table 12. Cloning Primers:

Gene (primer) Primer Sequence SEQ ID NO
Pflb (5° to 3°) GCAGGCCTTTAGAAACAAATAAAAATCATG 507
Pflb (3’ to 5°) TATGGTACCTTACATACTTTCATGGAATGTACG | 508

OpplA (5" t0 3%)

GCAGGCCTAAAAAAGAAAACAAGCAATTAA 509

OpplA (3’ t0 5°)

TATGGTACCTTATTTATACTGCATTTCATTGAA 510

SirA (5’ to 3°) GCAGGCCTTCATCTGATAGCA AAGATAAGG 511

SirA (3’ to 5°) TATGGTACCTTATTTTGATTGTTTTTCAATATT | 512

SYN2 (5° to 3°) GCAGGCCTAAAGAATCATCAACTAAA 513

SYN2 (3" to 5°) TATGGTACCCTTTTGTTCTTTTITTGA 514
132
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FhuD (5° to 3%) GCAGGCCTACTGAAGAGAAAACTGAAATGA 515
FhuD (3’ t0 57) TATGGTACCTTATTTTGCTTTTTCTGCAATTIT | 516
SYNI (5’ to 3°) GCAGGCCTGGTAGCGACGATAATGGCTCGT 517
SYN1 (3’ to 5°) TATGGTACCTTATTTTCTATAAATTGCATCTCT | 518
MntC (5° to 3°) GCAGGCCTAGTGATAAGTCAAATGGCAAACTA | 519
MntC (3° to 5°) TATGGTACCTTATTTCATGCTTCCGTGTACAG | 520
SstD (5 to 3%) GCAGGCCTTCAGAAACTAAAGGTTCTAAAGAT | 521
SstD (3’ t0 5°) TATGGTACCITATTITACAACTITTICAAGTT 592
FhuD2 (5° to 3°) GCAGGCCTACTAAATCTTATAAAATGGACGAT | 523
FhuD2 (3't0 5’) | TATGGTACCTTATTTTGCAGCTTTAATTAATT 524

DNA extracted from S. aureus ATCC19636 was used as the template. DNA

amplicons were verified by gel electrophoresis and the amplified bands of DNA
5  were excised, purified, digested and ligated into cut pQE30-Xa vector,

transformed into competent XL-1 E. coli and screened for ampicillin resistance.

Resistant clones were screened for plasmid inserts using colony PCR.

10 Example 15

Screening of immunoreactivity of protective protein candidates

To evaluate the antibody reactivity of the proteins identified from
MALDI-TOF analysis (Example 13) and/or microarray and genomic analysis
15  (Example 14), a two-part screen was used to evaluate individually expressed
staphylococcal proteins. The rapid first screen used transcriptionally active
PCR fragments to survey antibody binding to small amounts of candidate
protein expressed using a cell-free E. coli lysate. The second screen used
standard PCR-based cloning, expression and purification of proteins in E. coli
20  using a commercial vector (pQE30Xa, Qiagen, Valencia CA) in order to
validate positive candidates from the first screen. The second screen also

generated master seed stocks of E. coli host cells containing the expression
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vector corresponding to each immunoreactive protein candidate for production
and purification of sufficient protein for vaccination and experimentation.
A high-throughput method for generating individual SIRP antigens was
used to test several candidate genes encoding S. aureus proteins involved in
5  metal metabolism. This method generates a transcriptionally active PCR (TAP)
amplicon using a 2-step PCR reaction with primers that add a promoter,
terminator and C-terminal Hisg tag. The resulting transcriptionally active
amplicons were used as a template for protein production in a cell-free in vitro
transcription/translation reaction consisting of E. coli cell lysate, amino acids
10  and buffers. The two-step PCR reaction required a first set of primers specific
to the gene of interest that also included a linker sequence matching the second
set of primers. Each primer set for the first step of PCR was designed to
exclude membrane-processing signal sequences to prevent integration into the
cell membrane and are shown below.
15
Table 13. TAP Primers:

Gene (primer) Primer Sequence SEQ ID NO
Pflb (5’ to 37) AGAAGGAGATATACCATGTTAGAAACAAAT 525
Pflb (3’ to 57) TTAATGATGATGATGATGATGCATACTTTCATG 526
OpplA (5°t03") | AGAAGGAGATATACCATGAGAAAACTAACT 527
OpplA (3’ t0 5°) | TTAATGATGATGATGATGATGTTTATACTGCAT 528
SirA (5’ t0 3°) ATAAGGAGATATACCATGAATAAAGTAATT 529
SirA (3’ 0 5°) TTAATGATGATGATGATGATGTTTTGATTGTIT 530
SYN2 (5" to 37) AGAAGGAGGATATACCATGAGAGGTCTAAAAACTTTT | 531
SYN2 (37 to 57) TTAATGATGATGATGATGATGCTTTTGTTCTTTTTITGA | 539
FhuD (5° to 3?) AGAAGGAGGATATACCATGAATAGGAATATCGTTAAA | §33
FhuD (3’ to 5°) TTAATGATGATGATGATGATGTTTTGCTTTTTCTGCAAT | 534
SYN1 (57 t0 3%) AGAAGGAGGATATACCATGAAGAAATCGTTAATTGCT | 535
SYN1 (3’ to 57) TTAATGATGATGATGATGATGTTTTCTATAAATIGCATC | 536
MntC (5° to 3°) AGAAGGAGATATACCAAAAAATTAGTA 537
MntC (3° to 5°) TTAATGATGATGATGATGATGTTTCATGCTTCC 538
SstD (5° to 37) AGAAGGAGATATACCATGAAGAAAACAGTC 539
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SstD (35 to 5:) TTAATGATGATGATGATGATGTTTTACAACTTT 540
FhuD?2 (5= to 3’) AGAAGGAGATATACCATGAAAAAACTATTA 541
FhuD2 (3’ to 5’) TTAATGATGATGATGATGATGTTTTGCAGCTTT 542

A standard 50 pl PCR reaction was performed using (1 unit High Fidelity Taq
DNA polymerase (Invitrogen), 0.2 uM primers, 2 mM dNTP (each), 2 mM final
Mg, and approximately 5 ng of starting DNA template, buffered to 60 mM
TrisSO4 (pH 8.9) and 18 mM ammonium sulfate). The PCR cycling protocol
included 1 minute of initial denaturation at 94°C, followed by 30 cycles as
follows: Denature/94°C/30s; Anneal/55°C/30s; Extend/68°C, 90s. Identical
primers with the appropriate overlap were utilized for the second step PCR
reaction and were supplied by the manufacturer (Genlantis). The resulting
DNA PCR product was purified to eliminate residual primer, salt and DNA
fragments and used as a template for a second reaction with a standard set of
primers to add the promoter and terminator sequences using similar conditions.
The DNA template was then purified and added to an E. coli cell-free Rapid
Translation System RTS 100 reaction mix (Roche) containing 12 pl of E. coli
lysate, 12 pl of amino acids, 10 pl of reaction mix, 1 pl of added methionine, 5
ul of reconstitution buffer and 10 pl of purified DNA template from the two-
step PCR reaction. Following incubation for 5 hours at 30°C, one microliter of
each protein sample (approximately 0.5 pg/ul total protein) was applied to
polyvinylidene fluoride (PVDF) membrane after methanol saturation. The blot
was blocked overnight with 5% NFDM/TTBS, incubated with iron-restricted
protein, enhanced (IRPE) hyperimmunized mouse sera diluted 1:500 or anti-
Hisg antibody (1:500), washed, incubated with secondary goat-anti mouse
alkaline phosphatase (AP) conjugate (1:3000), washed and developed
chromogenically (Bio-Rad AP color development kit) for 20 minutes. Lysates
containing seroreactive polypeptides were identified.

Clones produced as described in Example 14 were grown to mid-log
phase, induced with 1 mM IPTG and grown for four hours. Cells were pelleted,
washed, and lysed in boiling SDS-PAGE loading buffer. Crude lysates were
separated by SDS-PAGE and Coomassie stained. A second set of separated
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proteins was transferred to PVDF membrane and immunblotted with IRPE
vaccine hyperimmunized mouse sera diluted 1:500 in 1% NFDM/TTBS. The
blot was washed, incubated with alkaline phosphatase (AP)-conjugated goat
anti-mouse secondary antibody, washed, and developed with chromogenic

substrate.

Example 16
Preparation of immunizing compositions from recombinantly-produced

polypeptides

In order to isolate recombinant S. aureus polypeptides for formulating a
vaccine, the E. coli clones described in Example 14 were grown at 37°C (225
rpm) to mid-log phase (ODggo = 0.4-0.6) in 1L of Trypic Soy Broth and then
induced for 4 hours with 1 mM isopropyl B-D-1-thiogalactopyranoside (IPTG).
Cultures were pelleted for 10 minutes at 4°C in a Sorvall centrifuge (4000 x g)
and frozen at -80°C prior to undergoing the purification procedure. Bacterial
pellets were then processed by two different methods, depending on the
solubility of the over-expressed S. aureus polypeptide.

For soluble polypeptides (e.g., MntC, FhuD, SYN2, SirA,or SYN1),
bacterial pellets were resuspended in 25 ml of BUGBUSTER reagent (Novagen)
and subjected to 15 minutes of sonication on ice using a Branson sonifier fitted
with a microtip (65% duty cycle, 5 output). Insoluble material was removed by
10 minutes of centrifugation (4000 x g). The soluble supernatant was filtered
(0.2 pm) and subjected to metal affinity chromatography (Ni-NTA. His-Bind,
Novagen) according to the instructions provided by the manufacturer.

For insoluble polypeptides (e.g., P{IB,or OpplA), bacterial pellets were
resuspended in 25 ml of BUGBUSTER reagent (Novagen), placed on a rocker
platform for 10 minutes, and then subjected to centrifugation (15,000 x g for 12
minutes). The resulting pellet was resuspended in 10 ml of BUGBUSTER plus
20 ml of diluted BUGBUSTER (1:10 in PBS) and subjected to centrifugation
(5000 x g for 12 minutes). The pellet was then resuspended in 20 ml of diluted
BUGBUSTER and subjected to a final step of centrifugation (15,000 x g for 12
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minutes). The final pellet was resuspended in 10 ml of Buffer A (0.1 M
NaH,POy, 0.01 Tris-HCI, 8M Urea, pH 8.0) and incubated for 10 minutes on a
rocking platform at room temperature. The samples were then subjected to
centrifugation (12,000 x g for 20 minutes), and the resulting supernatant was
separated by metal affinity chromatography (Ni-NTA His-Bind, Novagen)
according the instructions provided by the manufacturer, but with the following
modifications. After charging the column, 10 ml of Buffer A was used to
equilibrate the resin. Following the binding of polypeptide, the column was
washed with 15 ml of Buffer B (0.1 M NaH,POy4, 0.01 Tris-HCl, 8M Urea, pH
6.0), and eluted using 15 ml of Buffer C (0.1 M NaH,POs, 0.01 Tris-HCl, §M
Urea, pH 4.5).

Isolated recombinant polypeptides were eluted from the columns in a
volume of 15 ml and placed in 20kDa cutoff dialysis cassettes (Pierce) for
dialysis against 2L of phosphate-buffered saline (PBS). Following three buffer
changes over the course of 30 hours, the polypeptides were removed, filtered
(0.2 um), and concentrated to 2-3 ml of volume using 20kDa cutoff Centricon
devices (Millipore). The concentrations of the purified polypeptides were
determined using the standard BCA method (Pierce).

10 pg of each polypeptide was combined, and the volume adjusted to

100 pl with PBS, to form an immunizing composition.

Example 17

Mouse vaccination

IV Challenge (Study A)

Fifty (N=50) female BALB/C mice obtained from Harlan Breeding
Laboratories (Indianapolis, IN) weighing 16-22 grams were distributed into 3
groups (10-20 mice/group). Mice were housed in polycarbonate mouse cages
(N = 5 mice per cage). Food and water were supplied ad [ibitum to all mice.
All vaccines were formulated with 50% IFA as an adjuvant. Mice were
vaccinated subcutaneously with 0.1 ml of the appropriate composition two
times at 14 day intervals as follows:
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Group 1: Placebo, vaccinated with ovalbumin (70 pg/100 pl) (Placebo,
20 mice).

Group 2: Vaccinated with ATCC 25904 proteins expressed under iron-
restriction (70 pg/ 100 pl) (SIRP Extract, 20 mice).

Group 3: Vaccinated with recombinant polypeptide MntC (10 pg/100
ul) (tMntC, 10 mice).

IP Challenge (Study B)

Forty (N=40) female BALB/C mice obtained from Harlan Breeding
Laboratories (Indianapolis, IN) weighing 16-22 grams were equally distributed
into 4 groups (10 mice/group). Mice were housed in polycarbonate mouse
cages (N = 5 mice per cage). Food and water were supplied ad [ibitum to all
mice. All vaccines were formulated with 50% IFA as an adjuvant. Mice were
vaccinated subcutaneously with 0.1 ml of the appropriate composition at 14 day
intervals using either two vaccinations (Groups 1-3) or three vaccinations
(Group 4) as follows:

Group 1: Placebo, vaccinated twice with ovalbumin (70 pg/100 pl)
(Placebo). 4

Group 2: Vaccinated twice with ATCC 25904 proteins expressed under
iron-restriction (70 pg/100 pl) (SIRP Extract).

Group 3: Vaccinated twice with recombinant polypeptides P{lB,
OpplA, SirA, SYN2, FhuD, SYN1, and MntC (each 10 pg/100 pl, total protein
70 pg/100 pl) (rSIRP7 (2x)).

Group 4: Vaccinated three times with recombinant polypeptides PfIB,
OpplA, SirA, SYN2, FhuD, SYN1, and MntC (each 10 png/100 pl, total protein
70 pug/100 pl) (rSIRP7 (3x)).

IC Challenge (Study C)

Thirty (N=30) female BALB/C mice obtained from Harlan Breeding
Laboratories (Indianapolis, IN) weighing 16-22 grams were equally distributed
into 3 groups (10 mice/group). Mice were housed in polycarbonate mousé

cages (N = 5 mice per cage). Food and water were supplied ad libitum to all
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mice. Mice were vaccinated subcutaneously with 0.1 ml of the appropriate
composition two times at 14 day intervals as follows:
Group 1: Placebo, vaccinated with ovalbumin (70 pg/100 pl) (Placebo).
Group 2: Vaccinated with ATCC 25904 proteins expressed under iron-
5  restriction (70 ng/100 ul) (SIRP Extract).
Group 3: Vaccinated with recombinant polypeptides P{1B, Opp1A,
SirA, SYN2, FhuD, SYN1, and MntC (each 10 pg/100 pl, total protein 70

pg/100 pl) (rSIRP7).
10
Example 18
Preparation of challenge organism
IV Challenge (Study A)
15 Staphylococcus aureus strain ATCC 25904 was used as a challenge

organism. Briefly, a1 plloop of bacteria from a frozen glycerol stock grown
in standard TSB (no iron restriction) was used to inoculate a 20 ml culture of
TSB and incubated at 37°C for 18 hours. 2.5 ml of this culture were péssaged
into 500 ml of fresh TSB. The culture was incubated at 37°C for approximately
20  two hours while rotating at 250 rpm until an optical density (ODggo) of 0.4
(Absdrbance) was reached (mid-log phase), then the cells were centrifuged at
10,000 x g for 10 minutes at 4°C to pellet the bacteria. The bacterial pellet was
washed by centrifugation in PBS at 4°C. The final pellet was resuspended in 20
‘ml of PBS. The final challenge dose was prepared by adding an aliquot of this
25  concentrated bacterial culture to PBS to generate a solution with an ODggg of 4.0
(A), corresponding to approximately 6.67 x 10 CFU/ml. Just prior to ‘
challenge, 1 ml of these bacterial suspensions was serially diluted and plated on

agar to enumerate the number of colony-forming units (CFU) per mouse dose.

30  IP Challenge (Study B)
Staphylococcus aureus strain ATCC 25904 was used as a challenge
organism. Briefly, a 1 pl loop of bacteria from a frozen glycerol stock grown

in standard TSB (no iron restriction) was used to inoculate a 20 ml culture of
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TSB and incubated at 37°C for 18 hours. 2.5 ml of this culture were passaged
into 500 ml of fresh TSB. The culture was incubated at 37°C for approximately
two hours while rotating at 250 rpm until an optical density (ODgoo) of 0.4
(Absorbance) was reached (mid-log phase), then the cells were centrifuged at
10,000 x g for 10 minutes at 4°C to pellet the bacteria. The bacterial pellet was
washed by centrifugation in PBS at 4°C. The final pellet was resuspended in 20
ml of PBS. The final challenge dose was prepared by adding an aliquot of this
concentrated bacterial culture to PBS to generate a solution with an ODggo 0f 6.0
(A), corresponding to approximately 3.33 x 10° CFU/ml. Just prior to
challenge, 1 ml of these bacterial suspensions was serially diluted and plated on

agar to enumerate the number of colony-forming units (CFU) per mouse dose.

IV Challenge (Study C)

Staphylococcus aureus strain ATCC 25904 was used as a challenge
organism. Briefly, a 1 pl loop of bacteria from a frozen glycerol stock grown
in standard TSB (no iron réstriction) was used to inoculate a 20 ml culture of
TSB and incubated at 37°C for 18 hours. 2.5 ml of this culture were passaged
into 500 ml of fresh TSB. The culture was incubated at 37°C for approximately
two hours while rotating at 250 rpm until an optical density (ODgoo) of 0.4
(Absorbance) was reached (mid-log phase), then the cells were centrifuged at
10,000 x g for 10 minutes at 4°C to pellet the bacteria. The bacterial pellet was
washed by centrifugation in PBS at 4°C. The final pellet was resuspended in 20
ml of PBS. The final challenge dose was prepared by adding an aliquot of this
concentrated bacterial culture to PBS to generate a soluﬁon with an ODggo0f 4.0
(A), corresponding to approximately 6.67 x 10® CFU/ml. Just prior to
challenge, 1 ml of these bacterial suspensions was serially diluted and plated on

agar to enumerate the number of colony-forming units (CFU) per mouse dose.
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Example 19
Challenge
IV Challenge (Study A)
5 Fourteen days after the second vaccination, mice in all groups (1-3) were

intravenously challenged in the lateral tail vein with 0.3 ml of the appropriate
organism. The three groups of mice were challenged identically with 2 x 108
CFU of S. aureus strain ATCC 25904 per mouse. Mortality was recorded daily
for 10 days after challenge. '

10 When comparing the mice challenged with the ATCC 25904 isolate,
80% of the placebo-vaccinated Group 1 mice died within 10 days of challenge
(Table 14). This demonstrated that Stfain ATCC 25904 caused a high rate of
mortality in mice at the dose level administered. In contrast to the mice in
Group 1, only 25% of the mice in Group 2 (vaccinated with proteins extracted

15  from strain ATCC 25904 following growth in iron-depleted conditions, SIRP
Extract) died within 10 days post-challenge. These results illustrated that the
mice challenged with strain ATCC 25904 were significantly protected by
vaccination with the protein composition derived from iron-depleted ATCC
25904 (p = 0.0006, logrank test for mortality). In addition, only 50% of the

20  mice in Group 3 (vaccinated with recombinant MntC polypeptides, tMntC) died

| within 10 days of challenge, indicating that recombinant proteins offered
protection against challenge with the ATCC 25904 strain (p = 0.100, logrank
test for mortality).

25  IP Challenge (Study B)

Fourteen days after the second vaccination, mice in all groups (1-4) were
intraperitoneally challenged with 0.5 ml of the appropriate organism. The three
groups of mice were challenged identically with 1 x 10° CFU of S. aureus strain
ATCC 25904 per mouse. Mortality was recorded daily for 10 days after

30  challenge.

When comparing the mice challenged with the ATCC 25904 isolate,
60% of the placebo-vaccinated Group 1 mice died within 10 days of challenge
(Table 14). This demonstrated that strain ATCC 25904 caused a moderate rate
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of mortality in mice at the dose level administered. In contrast to the mice in
Group 1, only 30% of the mice in Group 2 (vaccinated with proteins extracted
from strain ATCC 25904 following growth in iron-depleted conditions, SIRP
Extract) died within 10 days post-challenge. These results illustrated that the
mice vaccinated with the protein composition derived from iron-depleted ATCC
25904 died at half the rate of placebo-vaccinated mice when challenged with
strain ATCC 25904 (p = 0.143, logrank test for mortality). Mice vaccinated

with the combination of seven recombinant proteins showed a higher level of

. protection relative to placebo. Only 20% of the mice in Group 3 (vaccinated 2x

with recombinant polypeptides, rSIRP7 2x) died within 10 days of challenge
and only 10% of the mice in Group 4 (vaccinated 3x with recombinant

polypeptides, rfSIRP7 3x) died within 10 days of challenge, indicating that three

vaccinations with recombinant proteins offered significant protection against

challenge with the ATCC 25904 strain (p = 0.040, logrank test for mortality).

IV Challenge (Study C)

Fourteen days after the second vaccination, mice in all groups (1-3) were
intravenously challenged in the lateral tail vein with 0.3 ml of the appropriate
organism. The three groups of mice were challenged identically with 2 x 108
CFU of S. aureus strain ATCC 25904. Mortality was recorded daily for 10
days after challenge.

When comparing the mice challenged with the ATCC 25904 isolate,
90% of the placebo-vaccinated Group 1 mice died within 10 days of challenge
(Table 14). This demonstrated that strain ATCC 25904 caused a high rate of
mortality in mice at the dose level administered. In contrast to the mice in
Group 1, only 40% of the mice in Group 2 (vaccinated with proteins extracted
from strain ATCC 25904 following growth in iron-depleted conditions, SIRP
Extract) died within 10 days post-challenge. These results illustrated that the
mice challenged with strain ATCC 25904 were significantly protected by
vaccination with the protein composition derived from iron-depleted ATCC
25904 (p = 0.0164, logrank test for mortality). In addition, only 40% of the
mice in Group 3 (vaccinated with recombinant polypeptides, rSIRP7) died
within 10 days of challenge, indicating that recombinant proteins offered
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significant protection against challenge with the ATCC 25904 strain (p =
0.0255, logrank test for mortality).
Results are shown in Table 14 and Fig. 161.

Table 14. Mortality of Vaccinated and Non-Vaccinated Mice Following
Challenge with Staphylococcus aureus ATCC isolate 25904.

Groups #Mice |#Dead | Percent mortality (%)

IV Challenge (Study A)
Group 1 (Placebo) 20 16/20 80
Group 2 (SIRP Extract) 10 5/20 25
Group 3 (tMntC) 10 5/10 50

IP Challenge (Study B)
Group 1 (Placebo) 10 6/10 60
Group 2 (SIRP Extract) 10 3/10 30
Group 3 (rSIRP (2x)) 10 2/10 20
Group 4 (rSIRP (3x)) 10 1/10 10

IV Challenge (Study C)
Group 1 (Placebo) 10 9/10 90
Group 2 (SIRP Extract) 10 4/10 40
Group 3 (tMntC) 10 4/10 40

Example 20

Passive immunization using recombinantly-prepared polypeptides

A polyclonal antibody composition is prepared as described in Example

8, except that the mice are vaccinated with a composition of recombinant

polypeptides prepared as described in Example 16.
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The resulting antibody composition is used to passively immunize mice
as described in Example 9. The immunized mice are challenged as described in
Example 9.

Immunized mice will show decreased mortality compared to

5  unvaccinated and placebo vaccinated mice.

Example 21
Large scale fermentation and isolation of recombinantly-produced polypeptides
10
A master seed stock of the recombinant E. coli of Example 14 can be
prepared by growing the organism in 2000 ml of sterile RM medium (20 g
casamino acids, 60 g Na,HPOy, 30 g KH,POy4, 5 g NaCl 10 g NH,4CI per liter and
100 ug/ml ampicillin) for 8 hours at 37°C. The bacteria can be harvested by
15  centrifugation at 10,000 x g for 30 minutes. The culture can be washed twice by
centrifugation (10,000 x g) and the final bacterial pellet resuspended in 500 ml -
of sterile RM medium containing 20% sterile glycerol. One milliliter of the
culture will be transferred to a 2 ml cryovial and stored at -85°C.
A cryovial (1 ml) of the recombinant master seed stock can be used to
20  inoculate a 100 ml culture flask containing the medium described above, with
the exception of having 2 g casamino acids and 0.5 % glucose (“modified RM
medium™). The culture can be incubated at 37°C for seven hours, at which time
it can be inoculated into 2 liters of modified RM medium and allowed to grow
for an additional four hours at 37°C. This culture can be used to inoculate a 30-
25  liter New Brunswick BIOFLOW 4 bench-top fermenter charged with 20 liters
of modified RM medium except the final concentration of casamino acids will
be 20 g/liter (“fermentation RM medium™). The pH of the fermentation
medium can be held maintained between 6.9 and 7.2 by automatic titration with
30% NaOH and 10% HCI. The fermentation culture can be stirred at 350
30  rev/minute, and the culture can be acrated with 11 liters/minute at 37°C.
Foaming can be controlled automatically by the addition of 0.4 % silicone
defoamer (Antifoam-B, J. T. Baker, NJ). The culture can be allowed to grow

continuously at these conditions for four hours (ODggo=4.0-6.0), at which time
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the culture can be pumped into a 150-liter fermenter (W. B. Moore, Easton PN),
charged with 110 liters of fermentation RM medium and 0.2 % defoamer. The
paiameters of the fermentation can be as follows: 650 rpm, 60% DO, 50 slpm
air, 10 psi back pressure, 37°C, and pH held at 7.2 with NaOH. After reaching

5 late exponential phase growth (approximately six hours, ODgyp=15.0),.
recombinant proteins can be induced by adding of 150 ug/ml IPTG. The
fermentation can be allowed to grow for an additional three hours at which point
the fermentation can be terminated by lowing the temperature of the fermentor
to 18°C (ODyggo 20-25 at a 1:100 dilution).

10 After fermentation, the recombinantly-produced polypeptides can be
harvested by conventional means. The cells are disrupted (el. g., by
homogenization) to release the recombinantly-produced polypeptides, some of
which are soluble and some of which are insoluble.

Soluble polypeptides can be concentrated by tangential flow filtration,

15  detergent solubilized, and harvested by metal affinity chromatography. The
collected soluble polypeptides can be isolated as described for the isolation of
soluble polypeptides in Example 16.

Insoluble proteins can be harvested by high speed centrifugation. The
pellet of insoluble polypeptides can be collected and then isolated as described

20  for the isolation of insoluble polypeptides in Example 16.

Example 22

25 Mouse vaccination

Recombinantly-produced SirA, SYN2, FhuD, and MntC polypeptides
are prepared and isolated as described in Example 16.
Thirty (N=30) female BALB/C mice obtained from Harlan Breeding
30  Laboratories (Indianapolis, IN) weighing 16-22 grams are equally distributed
into three groups (10 mice/group). Mice are housed in polycarbonate mouse

cages (N = 5 mice per cage). Food and water are supplied ad libitum to all
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mice. Mice are vaccinated subcutaneously with 0.1 ml of the appropriate
composition two times at 14 day intervals as follows:

Group-1: Placebo, vaccinated with ovalbumin (40 ug/ 100 pl)

Group-2: Vaccinated with ATCC 25904 proteins expressed under iron-
restriction (40 pg/100 pl).

Group-3: Vaccinated with recombinant polypeptides SirA, SYN2,
FhuD, and MntC (each 10 pg/100 pl, total protein 40 pg/100 pl).

Mice are challenged as described in Example 19. Mice in Group 3 will

exhibit reduced mortality compared to mice in Group 1.

Example 23

Mouse vaccination

Recombinantly-produced PfIB polypeptide is prepared and isolated as
described in Example 16.

Thirty (N=30) female BALB/C mice obtained from Harlan Breeding
Laboratories (Indianapolis, IN) weighing 16-22.grams are equally distributed
into three groups (10 mice/group). Mice are housed in polycarbonate mouse
cages (N = 5 mice per cage). Food and water are supplied ad libitum to all

mice. Mice are vaccinated subcutaneously with 0.1 ml of the appropriate

- composition two times at 14 day intervals as follows:

Group-1: Placebo, vaccinated with ovalbumin (10 pg/100 pl)

Group-2: Vaccinated with ATCC 25904 proteins expressed under iron-
restriction (10 pg/100 pl).

Group-3: Vaccinated with recombinant polypeptide PfIB (each 10
pg/100 pl).

Mice are challenged as described in Example 19. Mice in Group 3 will

exhibit reduced mortality compared to mice in Group 1.
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Example 24

Mouse vaccination

Recombinantly-produced OpplA polypeptide is prepared and isolated as
described in Example 16.

Thirty N=30) female BALB/C mice obtained from Harlan Breeding
Laboratories (Indianapolis, IN) weighing 16-22 grams are equally distributed
into three groups (10 mice/group). Mice are housed in polycarbonate mouse
cages (N = 5 mice per cage). Food and water are supplied ad libitum to all
mice. Mice are vaccinated subcutaneously with 0.1 ml of the appropriate
composition two times at 14 day intervals as follows:

Group-1: Placebo, vaccinated with ovalbumin (10 pg/100 ul)

Group-2: Vaccinated with ATCC 25904 proteins expressed under iron-
restriction (10 ug/100 ul).

Group-3: Vaccinated with recombinant polypeptide OpplA (each 10
pg/100 pl).

Mice are challenged as described in Example 19. Mice in Group 3 will

exhibit reduced mortality compared to mice in Group 1.

Example 25

Mouse vaccination

Recombinantly-produced SirA polypeptide is prepared and isolated as
described in Example 16.

Thirty (N=30) female BALB/C mice obtained from Harlan Breeding
Laboratories (Indianapolis, IN) weighing 16-22 grams are equally distributed
into three groups (10 mice/group). Mice are housed in polycarbonate mouse
cages (N = 5 mice per cage). Food and water are supplied ad libitum to all
mice. Mice are vaccinated subcutaneously with 0.1 ml of the appropriate
composition two times at 14 day intervals as follows:

Group-1: Placebo, vaccinated with ovalbumin (10 pg/100 ul)
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Group-2: Vaccinated with ATCC 25904 proteins expressed under iron-
restriction (10 pg/100 pl). o
Grdup—B: Vaccinated with recombinant polypeptide SirA (each 10
pg/100 pl).
5 Mice are challenged as described in Example 19. Mice in Group 3 will

exhibit reduced mortality compared to mice in Group 1.

Example 26

10 Mouse vaccination

Recombinantly-produced SYN2 polypeptide is prepared and isolated as
described in Example 16. | |
Thirty (N=30) female BALB/C mice obtained from Harlan Breeding
15  Laboratories (Indianapolis, IN) weighing 16-22 grams are equally distributed
into three groups (10 mice/group). Mice are housed in polycarbonate mouse
cages (N = 5 mice per cage). Food and water are supplied ad libitum to all
mice. Mice are vaccinated subcutaneously with 0.1 ml of the appropriate
composition two times at 14 day intervals as follows:
20 Group-1: Placebo, vaccinated with ovalbumin (10 pg/100 pl)
Group-2: Vaccinated with ATCC 25904 proteins expressed under iron-
restriction (10 pg/100 pl).
Group-3: Vaccinated with recombinant polypeptide SYN2 (each 10
pg/100 pl).
25 Mice are challenged as described in Example 19. Mice in Group 3 will

exhibit reduced mortality compared to mice in Group 1.
Example 27
30 Mouse vaccination
Recombinantly-produced FhuD polypeptide is prepared and isolated as

described in Example 16.
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Thirty (N=30) female BALB/C mice obtained from Harlan Breeding
Laboratories (Indianapolis, IN) weighing 16-22 grams are equally distributed
into three groups (10 mice/group). Mice are housed in polycarbonate mouse
cages (N = 5 mice per cage). Food and water are supplied ad libitum to all

5  mice. Mice are vaccinated subcutaneously with 0.1 ml of the appropriate
" composition two times at 14 day intervals as follows:

Group-1: Placebo, vaccinated with ovalbumin (10 pg/100 pl)

Group-2: Vaccinated with ATCC 25904 proteins expressed under iron-
restriction (10 pug/100 pl).

10 Group-3: Vaccinated with recombinant polypeptide FhuD (each 10
ng/100 pl).

Mice are challenged as described in Example 19. Mice in Group 3 will

exhibit reduced mortality compared to mice in Group 1.

15
Example 28

Mouse vaccination

Recombinantly-produced SYN1 polypeptide is prepared and isolated as
20  described in Example 16. '
Thirty (N=30) female BALB/C mice obtained from Harlan Breeding
Laboratories (Indianapolis, IN) weighing 16-22 grams are equally distributed
into three groups (10 mice/group). Mice are housed in polycarbonate mouse
cages (N = 5 mice per cage). Food and water are supplied ad libitum to all
25  mice. Mice are v'accinated subcutaneously with 0.1 ml of the appropriate
composition two times at 14 day intervals as follows:
Group-1: Placebo, vaccinated with ovalbumin (10 pg/100 pl)
Group-2: Vaccinated with ATCC 25904 proteins expressed under iron-
restriction (10 pg/100 pl).
30 Group-3: Vaccinated with recombinant polypeptide SYN1 (each 10
pg/100 pl).
Mice are challenged as described in Example 19. Mice in Group 3 will
exhibit reduced mortality compared to mice in Group 1.
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Example 29

Mouse vaccination

Recombinantly-produced MntC polypeptide is prepared and isolated as
described in Example 16.

Thirty (N=30) female BALB/C mice obtained from Harlan Breeding
Laboratories (Indianapolis, IN) weighing 16-22 grams are equally distributed
into three groups (10 mice/group). Mice are housed in polycarbonate mouse
cages (N = 5 mice per cage). Food and water are supplied ad libitum to all
mice. Mice are vaccinated subcutaneously with 0.1 ml of the appropriate
composition two times at 14 day intervals as follows:

Group-1: Placebo, vaccinated with ovalbumin (10 pg/100 pl) _

Group-2: Vaccinated with ATCC 25904 proteins expressed under iron-
restriction (10 pg/100 pl).

Group-3: Vaccinated with recombinant polypeptide MntC (each 10
pg/100 pl).

Mice are challenged as described in Example 19. Mice in Group 3 will

exhibit reduced mortality compared to mice in Group 1.

Example 30

Mouse vaccination

Recombinantly-produced SstD polypeptide is prepared and isolated as
described in Example 16.

Thirty (N=30) female BALB/C mice obtained from Harlan Breeding
Laboratories (Indianapolis, IN) weighing 16-22 grams are equally distributed
into three groups (10 mice/group). Mice are housed in polycarbonate mouse
cages (N = 5 mice per cage). Food and water are supplied ad libitum to all
mice. Mice are vaccinated subcutaneously with 0.1 ml of the appropriate
composition two times at 14 day intervals as follows:

Group-1: Placebo, vaccinated with ovalbumin (10 pg/100 pl)
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Group-2: Vaccinated with ATCC 25904 proteins expressed under iron-
restriction (10 pg/100 pl). |
Group-3: Vaccinated with recombinant polypeptide SstD (each 10
ng/100 pl).
5 Mice are challenged as described in Example 19. Mice in Group 3 will

exhibit reduced mortality compared to mice in Group 1.

Example 31

10 Mouse vaccination

Recombinantly-produced FhuD2 poiypeptide is prepared and isolated as
described in Example 16.
Thirty (N=30) female BALB/C mice obtained from Harlan Breeding
15  Laboratories (Indianapolis, IN) weighing 16-22 grams are equally distributed
into three groups (10 mice/group). Mice are housed in polycarbonate mouse
cages (N = 5 mice per cage). Food and water are supplied ad libitum to all
mice. Mice are vaccinated subcutaneously with 0.1 ml of the appropriate
composition two times at 14 day intervals as follows:
20 Group-1: Placebo, vaccinated with ovalbumin (10 pg/100 pl)
Group-2: Vaccinated with ATCC 25904 proteins expressed under iron-
restriction (10 pg/100 pl).
Group-3: Vaccinated with recombinant polypeptide FhuD2 (each 10
ug/100 pl).
25 Mice are challenged as described in Example 19. Mice in Group 3 will

exhibit reduced mortality compared to mice in Group 1.

Example 32
30 Recombinant polypeptides are specifically bound by sera

generated by S. aureus infection

S. aureus were prepared as challenge organisms as described in Example
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4 and used to challenge mice as described in Examples 5 or 19. Sera were
obtained from mice either prior to challenge or from mice which had received
placebo vaccine, had been challenged with S. aureus Newman and recovered
(convalescent). Blood was collected from challenged and unchallenged mice
and sera were obtained by centrifugation. Sera were used to evaluéte the
reactivity of the individual recombinantly-produced polypeptides using an
immunoblot method as described in Example 15.

Sera collected from nﬁce prior to challenge did not react with any of the
recombinant polypeptides.

Antibody in the sera produced as a result of S. aureus challenge reacted
with the recombinantly-produced polypeptides as shown in Figure 202.
Antibody raised against polypeptides expressed during infection by S. aureus
recognizes recombinantly-produced vairiants of the polypeptides. Thus,
recombinant polypeptides are immunological substitutes for—e.g.,
immunological fragments of—immunological polypeptides expressed by the

challenge S. aureus.

- Example 33
Antibody against recombinantly-produced polypeptides and iron-regulated

membrane polypeptides extracted directly from S. aureus cells crossreact

‘Recombinant iron-regulated polypeptides are expressed and purified as
described in Example 16. Iron-regulated membrane polypeptides are extracted
directly from S. qureus cells grown in low-iron conditions as described in
Example 1. The recombinant polypeptides are formulated into a vaccine as
described in Example 16 and used to vaccinate mice as described in Example
17. The S. aureus-extracted polypeptides are formulated into vaccines as
described in Example 2 and used to vaccinate mice as described in Example 3.
For the recombinant polypeptide vaccines, a single recombinant polypeptide
will be formulated into the vaccine. Antisera from vaccinated mice are

collected and used for immunoblots as described in Example 15.
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The antisera from animals vaccinated with recombinantly-produced
iron-regulated polypeptides are further used to evaluate reactivity with extracted
i;on—regulated polypeptides following the separation of the extracted iron-
regulated polypeptides by SDS-PAGE. Antisera from animals vaccinated with
recombinant polypeptides will bind to appropriate SDS-PAGE-separated
extracted polypeptides where antibody epitopes are conserved between the
extracted polypeptides and the recombinantly-produced polypeptides.

The antisera from animals vaccinated with extracted iron-regulated
polypeptides are further used to evaluate reactivity with individual
recombinantly-produced iron-regulated polypeptides following the separation of
the recombinant iron-regulated polypeptides by SDS-PAGE. Antisera from
animals vaccinated with extracted polypeptides will bind to appropriate SDS-
PAGE-separated recombinant polypeptides where antibody epitopes are
conserved befween the recombinantly-produced polypeptides and the extracted

polypeptides.

Example 34

Western blot analysis of recombinant S. aureus proteins

Recombinant S. aureus proteins were prepared as dewcribed in Example
16, then subjected to sodium dodecyl sulfate-10% polyacrylamide gel
electrophoresis and transferred to nitrocellulose membranes (BioRad, Hercules,
CA) for Western blot analysis. Individual blots were reacted with serum from
healthy (no reported Staphylococcus infection) or convalescent (Methicilin
Resistant S. aureus) human donors.

- As a control to identify each recombinant Histidine-tagged protein, each
blot was co-incubated with anti-Histidine antibodies (Rockland
Immunochemicals, Inc., Gilbertsville, PA and Qiagen GmbH, Hilden, Germany)
to identify the recombinant proteins using two-color analysis. All primary
antisera were used at a 1:1000 dilution and incubated for 1 hour on a rocker.
Following several washes with TBS+0.05% Tween to remove unbound
antibody, the membranes were subsequently incubated with a 800CW dye-
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conjugated human secondary antibody (Réckland Immunochemicals, Inc.,
Gilbertsville, PA), 680 dye-conjugated mouse secondary antibody (Li-cor
Biosciences, Lincoln, NE) or a 800CW dye-cbnjugated rabbit secondary
antibody (Li-Cor Biosciences) at the dilution recommended by the manufacturer,
for 1 hour, in the dark. The membranes were washed an additional three to five
times with TBS+0.05% Tween with the last wash in TBS-only. Fluorescent
signals (680 and 800) were detected using the OdysSey Infrared Imaging System
(Li-Cor Biosciences). Results are shown In Figure 203 (healthy) and Figure 204

(convalescent).

Example 35

S. aureus DU5875 surface expression of metal-regualted polypeptides

S. aureus strain DU5875 (cap-, spa-) was grown in iron-replete (TSB+
0.3 mM ferric chloride) or iron-deplete (TSB+1mM dipyﬁdyl) conditions to an
ODgp of approximately 0.6.

In panels 4-C of Figure 205, S. aureus strain DU5875 was grown in iron-
deplete conditions to an ODgqp of approximately 0.75 and frozen. Bacteria were
thawed, washed in PBS and resuspended in PBS+ 1% Pig IgG+1% BSA as a
blocking step. Mouse antiserum raised against FhuD, Opp1A or PfIB was used
at a dilution of 1:100 to stain approximately 2x 10° bacteria. Preimmune mouse
serum was used as a negative control. Bacteria were then washed in blocking
buffer and incubated with an AF633-conjugated goat anti-mouse secondary
antibody, and analyzed on a flow cytometer. Bacteria incubated with
preimmune mouse serum, at a 1:100, were used as a negative cont;ol.

In panel D of Figure 205, S. aureus strain DU5875 was grown in iron-
deplete conditions to an ODggo of approximately 2.0 and frozen. Bacteria were
thawed, washed in PBS and resuspended in PBS+ 0.2% Pig IgG+1% BSA as a
blocking step. Mouse antiserum raised against rSIRP7 was used at a dilution of
1:50 to stain approximately 5 x 107 bacteria, with preimmune mouse serum used

as a negative control. Bacteria were then washed in blocking buffer and

154

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

incubated with an AF633-conjugated goat anti-mouse secondary antibody, and
analyzed on a flow cytometer.
The results of this assay indicate that murine antibodies raised against the
SIRP proteins bind to S. aureus cells. Cells grown under iron-deplete conditions
5  bind more antibody than cells grown under iron-replete conditions, providing
further evidence that FhuD, Opp1A, and PfIB are expressed at higher levels
under low-iron conditions and are antigens that can induce immunological
activity against Staphylococcus spp. The increase in median fluorescence
intensity (MFI) demonstrates the relative increase in fluorescence when anti-
10  SIRP antibodies bind to S. aureus cells compared to the MFI of preimmuné

mouse serum. Results are shown in Figure 205.

Example 36

15
A Luminex assay was used to evaluate cytokine expression by

splenocytes from mice immunized with the combination (rSIRP7) of
recombinant SIRP components‘PﬂB (SEQ ID NO:353), OpplA (SEQ ID
NO:364), SirA (SEQ ID NO:375), SYN2 (SEQ ID NO:386), FhuD (SEQ ID

20  NO:397), SYN1 (SEQ ID NO:408, and MntC (SEQ ID NO:419) or placebo,
then restimulated with SIRP Eextract (SIRPE) or rSIRP7. Several cytokines
were upregulated upon restimulation, and the cytokine profiles induced by
SIRPE and rSIRP7 restimulation were similar. The overall cytokine profile in
response to rSIRP7 or SIRPE restimulation resembled that expected from a

25  Th1/Thl7-type immune response, and demonstrates that vaccination with the
recombinant SIRP components induces a cellular immune responée that can be
measured based on cytokine expression.

Methods. Mice were vaccinated two times, 14 days apart, with 70 pg

total protein (OVA, SIRP Extract, or rSIRP7) formulated with 50% IFA. CD4*

30 T ceﬂs were purified from splenocyte suspensions by negative selection using a
CD4" T cell isolation kit and LD columns (Miltenyi Biotec, Inc., Auburn, CA).
Briefly, biotinylated antibodies were used to label all cells except CD4" T cells,
and then streptavidin-conjugated magnetic beads were used to remove these cells

from the mixture with a magnetic column, leaving highly purified CD4™ T cells.
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The resulting CD4" T cells were found to be greater than 95% pure based on

CD3 and CD4 expression. Naive splenocytes were treated with Mitomycin-C to

generate mitotically inactive antigen presenting cells. 4 x 10°APC added to 5 x

10° CD4™ T cells plus stimulation antigen, followed by 42 hours of incubation.
5  Supernatants were analyzed by Luminex using the standard assay parameters.

Results are shown in Figure 206.

10 Example 37

S. aureus extracts from several strains (Newman, Reynolds) were
prepared using the method described in Example 1. S. aureus cells were grown
in either iron restricted media containing 1000 pm 2,2-dipyridyl (Sigma-Aldrich

15  St. Louis, MO) or iron replete media containing 300 pM FeCl3 (Sigma-Aldrich
St. Louis, MO).

Proteins within S. aureus membrane extracts from iron-replete and iron-
deplete cultures were identified and quantified using ITRAQ and LCQ mass
spectrometry. Amine-modified labeling of membrane extracts for iron deficient

20  and iron replete Staphylococcus aureus Newman strain were performed with
ITRAQ-8plex reagents (Applied Biosystems, Inc., Foster City, CA) using 40.0
pg of membrane extract (reagents 113 versus 115) according to the
manufacturer’s 8Plex protocol. Cation exchange chromatography was applied
using an MCX column (Waters Corp., Milford, MA) and the peptides separated

25  using an ULTIMATE 3000 NANO LC system (Dionex Corp. Bannockburn, IL)
coupled to ESI mode using a QSTAR XL mass spectrometer (Applied
Biosystems, Inc., Fos{er City, CA).

The ratio of metal-regulated polypeptides produced by cells grown in
iron-restricted media compared to iron-replete media was measured. The ratio is

30  arelative measure of protein expression and does not provide data indicating an

absolute amount of protein present in the extract. Results are shown in Table 15.
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Table 15.

Protein Identified in extract Fold increase in low iron
MntC Yes 22

SYN1 Yes Not determined
FhuD No Not determined
SYN2 Yes 23

SirA Yes 36
OpplA Yes Not determined
PfIB Yes Not determined
FhuD2 Yes 6

SstD Yes 4 14

Example 38

An oxidative burst assay can be used to measure the production of
reactive oxygen species by neutrophils, an indication of an inflammatory
fesponse. To obtain neutrophils from fresh blood, red blood cells from fresh
human blood are lysed by the addition of lysis buffer (150 mM NH4CI, 10 mM

10 KHCO; 1 mM disodium EDTA, pH 7.4) at a 1:10 dilution, incubated for 10
minutes at room temperature and centrifuged for 10 minutes at 430 x g. The
supernatant is removed by tube inversion and pellets are washed twice with PBS,
then resuspended in 5 ml of RPMI-Hepes 5% FCS + Glutamine (complete
RPMI) and enumerated using a MULTISIZER (Beckman Coulter, Inc., Brea,

15  CA) after a 1/500 dilution of cell suspension in ISOTON (20 pl of cells in 10 ml
ISOTON, Beckman Coulter, Inc., Brea, CA).

For the preparation of bacteria, S. aureus strain Lowenstein is seeded in
TSB medium and grown for 20 hours at 37°C in 50 ml of medium. From this
culture, 5 ml are pelleted for 10 minutes at 4000 rpm at 4°C. The pellet is then

20  washed with 50 ml of PBS and repelleted by centrifugation for 10 minutes at
4000 rpm at 4°C. The wash step is repeated and the bacterial pellet is

resuspended in 5 ml of PBS. Bacteria are adjusted to a theoretical density of
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1.10° CFU/ml and cell dilutions are plated on agar and incubated for exact

enumeration the following day.

To decomplement the sera, all sera are incubated for 30 minutes at 56°C.

Mixtures of sera and cells are performed in polypropylene sterile DW plates in a

5  final volume of 500 pl per well. Into each well, the following reagents are added

(as shown in Table 16), in order: culture medium (RPMI-Hepes, glutamine, 5%

FCS), live bacteria at the appropriate concentration, the sera at the appropriate

dilution, the complement, hPMNss at the appropriate concentration and, finally,
the DHR molecule (Life Technologies, Inc., Carlsbad, CA) as the marker of
10  oxidative burst. Plates are incubated for 25 minutes at 37°C with shaking. The

reaction is stopped by incubating the plates for five minutes on ice.

Table 16.
. Vol./ Final
Reagent Identification Wg rking well concentration
onc. .
(in 500 pl)
Live bacteria | TSB, 20h, 37°C 1.25.10° 200 ul 5.10" CFU/ml
10° CFU/ml CFU/ml "
Whole blood | From 2 different 5510
leukocytes donors after the o 100 pl 0.5.10° cells/ml
. cells/ml
red blood cell lysis
DHR Life Technologies,
Inc. Cat. No. D632 | 100 pg/ml | 50 ul 10 pg/ml
(10 mg/ml)
Baby rabbit | Produced in-house 1/10 50 il 1/100 (1%)
complement
Serum from mouse
immunized with 1/10 50ul 1/100
adjuvant alone
Sera Anti-whole cell 1/100 50u 1/1000
control
Anti-S. aureus 1/10 and 50ul 1/100 and
protein 1/100 K 1/1000
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For flow cytometric analysis, the human PMNs are first identified
according to their size and granularity and then verified by surface expression of
specific markers (CD35, CD16, GR1, etc.), then oxidative burst marker. The

5  data are given in terms of percent of activated hPMNs able to induce oxidative
burst in comparison with the negative control group. (Didier, 2003 ; Ploppa,
2008).

10 Example 39
Opsonophagocytic Assay

An opsonophagocytic assay (OPA) has been developed to estirﬁate the

functional phagocytic acti\}ity of serum for Staphylococcus aureus by measuring

15  the complement dependent opsonic activity of the serum. The OPA is
summarized on Table 17. Two strains of S. aureus are used in the assay. Strain
DUS5875, which does not produce capsule or protein A, is used to best control
the assay. Strain LST4 Lowenstein, which does express capsule and protein A,
is used as a wild-type strain in the assay. The number of bacteria used in the

20  assay is dependent on the source of the effector white blood cells and ranges in
concentration from 1 x10° cfu/ml to 5 x107 cf/ml. White blood cells from
healthy human volunteers or from a human promyelocytic leukemia cell line,
HL 060, are used as phagocytic effector cells. As Table 17 indicates, the number
of effector cells used in the assay is dependent on the source of the cells. Baby

25  rabbit serum is used as a source of complement and is diluted from 1% to 10%
depending on the lot of serum in order to maximize the functional complement
activity of the rabbit serum while minimizing the toxicity. Sera undergoing
testing for opsonic activity, pre- or post-immunization, are decomplemented at
56°C for 30 minutes and are tested in the assay at a dilution of 1:20 to

30 1:2,000,000. Phagocytosis is determined by viable counts (cfu) of S. aureus.
Test serum which demonstrates a significant loss of cfu in combination with
active complement when compared to preimmune serum, is considered opsonic.

The assay data are analyzed by the Student’s t-Test using one~-tailed
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distribution with unequal variance. (Kim 2010; Stranger-Jones 2006; Dryla
2005).

Table 17.

Reagent Final Concentration

Live Bacteria | approx. 1 x 10° cfu/ml when using HL-60 effector cells
approx. 5 x 107 cfu/ml when using healthy human WBCs

Effector cells | HL-60 human cell line chemically induced to differentiate with
N,N- dimethylformamide diluted to 10 x 10%ml

or
human white blood cells from healthy volunteers diluted to
1x10"/ml

Complement | Baby rabbit serum diluted from 1% to 10% according to Lot of
serum

Test Serum Serum obtained after the last immunization, decompelemented
and serially diluted from 1:20 to 1:2,000,000

5
Example 40
Immune mechanism studies (in vivo)
10 In another example, the immune mechanism by which vaccine proteins

confer protection to mice will be assessed. These experiments can include two
types: (1) using gene knockout mice in vaccine-challenge experiments to
determine whether specific immune components are necessary for protection;
and (2) adoptive transfer experiments, where immune cells from immunized

15  donor mice are transferred into naive recipients prior to bacterial challenge, in
order to test whether the transferred components are sufficient to confer
protection.

For examples involving vaccine challenge experiments in gene knockout

mice, the mice can be purchased from commercial vendors and can include

20  several well characterized strains such as, for example, B cell knockouts (uMT),
T cell knockouts (TCRo), and a variety of cytokine knockouts, such as IFN-y,
IL-1a, TNFa, IL-17, etc.). The mice can be immunized as described in Example

3, and then challenge with S. aureus, as described in Example 5. The use of wild
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type mice with the same genetic background (Balb/c) can provide suitable
controls to measure the effect of the knockout on vaccine-mediated protection
against S. aureus. For example, if the vaccinated B cell knockout mice die more
rapidly, or in larger numbers relative to the vaccinated control mice in response
5  to bacterial challenge, it can be concluded that B cells (or their products) are

important for the vaccine-mediated protection against S. aureus. These strategies
are standard practice in the field for measuring contributions of various immune
components to vaccine protection (Spellberg, 2008; Lin, 2009).

For examples involving adoptive transfer of immune components, wild

10  type Balb/c donor mice can be immunized as described in Example 3 in order to
generate tissue for adoptive transfer. These mice can then be euthanized 2-4
weeks after the second immunization and the blood collected via cardiac
puncture and secondary lymphoid tissue (lymph nodes and spleen) collected.
Lymph nodes collected can include: axillary, brachial, mesenteric, inguinal,

15  superficial cervical, deep cervical, and lumbar. Serum can be isolated from the
blood using standard methodology, such as centrifugation-based serum
separators, and then transferred back into a separate set of recipient mice via
intravenous or intraperitoneal injection. The use of 1-3 donor mice per recipient
is a reasonable ratio for serum transfer, and can occur in volumes up to 0.5 ml. In

20  addition, T cells from the donor lymphoid tissue can be purified using antibodies
and magnetic bead enrichment technology (Miltenyi Biotec) that is standard
practice in the field. It is typical to achieve 95-99% cell purity using these
methods, as assessed by staining the cell surface proteins with antibodies to
specific lineage markers and examining the cells by flow cytometry. The cell

25  populations of interest (e.g., CD4" T cells, CD8" T cells, etc.) can be transferred
back into recipient animals via intravenous injection (between 2,000,000 and
5,000,000 T cells per recipient). Recipient mice can receive T cells (or subsets
of T cells), immune serum, or both.

As a negative control, placebo-immunized animals can also be used for

30 serum and T cell isolation followed by transfer back into naive recipients. As a
positive control, a group of recipients that gets immunized with the standard
protective vaccine can be included in order to provide a baseline assessment of
protective efficacy upon bacterial challenge.
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Once the recipient mice have received various transferred cells or sera,
they can be challenged with S. aureus as described in Example 5. Based on the
percentage of death and the rate of death, the relative contribution of various
immune components to vaccine protection can be assessed. For instance, if
recipients that’ have been administered T cells from vaccinated donors are
protected against challenge at the same rate as the positive control, it can be
concluded that T cells are sufficient for vaccine-mediated protection. This
experimental strategy is standard practice in the field for assessing the

immunological mechanisms of vaccines (Spellberg, 2008; Lin, 2009).

Example 41
Inhibition of iron uptake assay

For assessing whether antibodies directed against SIRP components
inhibit cell growth by blocking iron uptake, an iron uptake/transport assay can be
run using bacterial cells that are pre-incubated with anti-SIRP antisera. S.
aureus cells from any strain are grown overnight in chelated or iron-rich media.
Cells are subcultured in the same media and grown to mid to late log phase,
pelleted and incubated with anti-SIRP antisera or control antisera in PBS for up
to one hour. Cells were then harvested by filtration using 0.45 pM filters, then
resuspended in Chelex-100 treated minimal medium to eliminate environmental
iron. Cells are shaken briefly. Meanwhile, an iron source (for example,
ferrichrome) is mixed with radiolabeled FeCl, (or another radiolabeled iron
molecule) with nitrilotriacetic acid and allowed to incubate for several minutes.

To commence iron uptake, a small aliquot (for example, 10 pl) of the
radiolabeled iron mixture was added to cells (in a 1 ml volume) in a 10 ml Fe-
free culture tube. The tube is incubated with periodie vortexing and sampling of
aliquots filtered onto membrane filters and washed with LiCl. Following drying,
membranes are counted in scintillation fluid to quantify the iron uptake. Cells
pre-incubated with anti-SIRP antisera should be slower to take up iron than cells

pre-incubated with control antisera (Sebulsky, 2000; Goel, 2001).
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Example 42
High-yield protein purification protocol

In some instances, recombinant rSIRPs were purified using a high-yield
method. This method is optimized for higher yields and higher purity of the
polypeptide. The method is performed by resuspending the bacterial pellet
containing the recombinant-produced polypeptide in 20 mM Tris pH 9; 300 mM
NaCl complemented with lysozyme (100 pg/ml final) and MgCl, (1 mM final).
The sample is then incubated with gentle rocking for 15 minutes at 4°C. After
15 minutes, 1U/ml of benzonase is added and the sample is incubated for one
hour at room temperature. The soluble lysate obtained after centrifugation
(20,000 x g, 20 minutes at 4°C) should be filtered with a 0.45 pm filter and
added to an equilibrated 5 ml gravity column packed with nickel-His binding
resin (Novagen 69670-4, EMD Chemicals, Inc., Gibbstown, NJ). The
purification of the N-Hise-protein is performed following manufacturer’s
instructions. The purification of the N-Hisg-protein is finalized using a HiL.oad
26/60 Superdex 75 prep grade size-exclusion column (GE Healthcare
Bioscienes, Piscataway, NJ). The column is equilibrated with 20 mM Tris pH 9;
300 mM NaCl using a BioCAD FPLC (Applied Biosystems Inc., Foster City,
CA) and 15 ml of the protein sample is loaded onto the Hil.oad column at a
flow-rate of 1.5ml/min. The sample is eluted following 3.5 hours of run time at a
flow-rate 1.8 ml/min using 20 mM Tris pH 9; 300 mM NaCl as the mobile
phase.

The polypeptide is quantified using a modified version of the BCA
(Thermo Fisher Scientific, Inc., Rockford, IL) procedure where 15% sodium
dodecyl sulphate (SDS), 8M urea, and 2.5% 3-([3-
Cholamidopropyl]dimethylammonio)-2-hydroxy-1-propanesulfonate (CHAPS)
is used to ensure complete solubility of all protein within the sample‘. The assay
also consists of 5% SDS added to the BCA working reagent to maintain
solubility of the protein during the BCA reactive phase. The reading and analysis
of the BCA is performed according to the product literature.
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For densitometric analysis, 3.0 pg of final product antigen was quantified
for purity using 10% SDS PAGE, stained with coomassie and imaged using an
ODYSSEY scamner (LiCor Biosciences, Lincoln, NE). The stained gel was
scanned and the areas of the major components were determined relative to the
total area. Residual Endotoxin was removed using an Endotrap blue
one/endosafe kit (Hyglos GmbH, Regendburg, Germany). The final batch is
stored with a concentration range of 1.0 mg/ml to 4.0 mg/ml in PBS storage
buffer at less than -70°C in appropriate aliquots.

The complete disclosure of all patents, patent applications, and
publications, and electronically available material (including, for instance,
nucleotide sequence submissions in, e.g., GenBank and RefSeq, and amino acid
sequence submissions in, e.g., SwissProt, PIR, PRF, PDB, and translations from
annotated coding regions in GenBank and RefSeq) cited herein are incorporated
by reference. In the event that any inconsistency exists between the disclosure
of the present application and the disclosure(s) of any document incorporated
herein by reference, the disclosure of the present application shall govern. The |
foregoing detailed description and examples have been given for clarity of
understanding only. No unnecessary limitations are to be understood therefrom.

The invention is not limited to the exact details shown and described, for

. variations obvious to one skilled in the art will be included within the invention

defined by the claims.

Unless otherwise indicated, all numbers expressing quantities of
components, molecular weights, and so forth used in the specification and
claims are to be understood as being modified in all instances by the term
“about.” Accordingly, unless otherwise indicated to the contrary, the
numerical parameters set forth in the specification and claims are
approximations that may vary depending upon the desired properties sought to
be obtained by the present invention. At the very least, and not as an attempt
to limit the doctrine of equivalents to the scope of the claims, each numerical
parameter should at least be construed in light of the number of reported

significant digits and by applying ordinary rounding techniques.
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Notwithstanding that the numerical ranges and pérameters setting forth
the broad scope of the invention are approximations, the numerical values set
forth in the specific examples are reported as precisely as possible. All
numerical values, however, inherently contain a range necessarily resulting

5 from the standard deviation found in their respective testing measurements.

All headings are for the convenience of the reader and should not be

used to limit the meaning of the text that follows the heading, unless so

specified.
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What is claimed is:

1. A composition comprising:

an isolated polypeptide having at least 92% sequence similarity to
the amino acid sequence of SEQ ID NO:397, with the proviso that if the
isolated polypeptide includes one or more additional amino acids at the
amino terminal, the one or more additional amino acids include at least
one amino acid deletion or at least one amino acid substitution compared

to amino acids 1-26 of SEQ ID NO:399.

2. A composition comprising:
an isolated polypeptide having at least 98% sequence similarity to
the amino acid sequence of SEQ ID NO:408, with the proviso that if the

isolated polypeptide includes one or more additional amino acids at the

" amino terminal, the one or more additional amino acids include at least

one amino acid deletion or at least one amino acid substitution compared

to amino acids 1-5 of SEQ ID NO:415.

3. The composition of claim 1 or claim 2 wherein the composition
protects an animal against challenge with a S. aureus selected from

ATCC 19636 or ATCC 25904.

4. The composition of claim 1 or claim 2 further comprising a

pharmaceutically acceptable carrier.

5. The composition of claim 1 wherein the polypeptide comprises an
amino acid sequence having at least 95% sequence similarity to the
amino acid sequence of SEQ ID NO:397.

6. The composition of claim 1 wherein the polypeptide comprises an
amino acid sequence having at least 92% sequence identity to the amino

acid sequence of SEQ ID NO:397.
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7. The composition of claim 6 wherein the polypeptide comprises an
amino acid sequence having at least 95% sequence identity to the amino

acid sequence of SEQ ID NO:397.

8. The composition of claim 2 wherein the polypeptide comprises an
amino acid sequence having at least 98% sequence identity to the amino

acid sequence of SEQ ID NO:397.

9. The composition of claim 2 wherein the polypeptide comprises an
amino acid sequence having at least 98% sequence identity to the amino

acid sequence of ’SEQ iD NO:408.

10.  The composition of claim 1 or claim 2 further comprising at least
one second polypeptide, wherein the second polypeptide is isolatable
from a Staphylococcus aureus when incubated in media comprising an
iron chelator and not isolatable when grown in the media without the iron

chelator.

11.  The composition of claim 10 wherein the second polypeptide
comprises an amino acid sequence having at least 85% similarity to the
amino acid sequence of any one of: SEQ ID NO:353, SEQ ID NO:354,
SEQ ID NO:355, SEQ ID NO:356, SEQ ID NO:357, SEQ ID NO:358,
SEQ ID NO:359, SEQ ID NO:360, SEQ ID NO:361, SEQ ID NO:362,
SEQ ID NO:363, SEQ ID NO:364, SEQ ID NO:365, SEQ ID NO:366,
SEQ ID NO:367, SEQ ID NO:368, SEQ ID NO:369, SEQ ID NO:370,
SEQ ID NO:371, SEQ ID NO:372, SEQ ID NO:373, SEQ ID NO:374,
SEQ ID NO:375, SEQ ID NO:376, SEQ ID NO:377, SEQ ID NO:378,
SEQ ID NO:379, SEQ ID NO:380, SEQ ID NO:381, SEQ ID NO:382,
SEQ ID NO:383, SEQ ID NO:384, SEQ ID NO:385, SEQ ID NO:386,
SEQ ID NO:387, SEQ ID NO:388, SEQ ID NO:389, SEQ ID NO:390,
SEQ ID NO:391, SEQ ID NO:392, SEQ ID NO:393, SEQ ID NO:394,
SEQ ID NO:395,SEQ ID NO:396 SEQ ID NO:419, SEQ ID NO:420,
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SEQ ID NO:421, SEQ ID NO:422, SEQ ID NO:423, SEQ ID NO:424,
SEQ 1D NO:425, SEQ ID NO:426, SEQ ID NO:427, SEQ ID NO:428, or
SEQ ID NO:429.

12.  The composition of claim 1 comprising further comprising at |
least one second polypeptide, wherein the second polypeptide is
isolatable from a Staphylococcus aureus when incubated in media
comprising an iron chelator, is not isolatable when grown in the media
without the iron chelator, and comprises an amino acid sequence having
at least 85% similarity to the amino acid sequence of any one of: SEQ ID
NO:408, SEQ ID NO:409, SEQ ID NO:410, SEQ ID NO:411, SEQ ID
NO:412, SEQ ID NO:413, SEQ ID NQ:414, SEQ ID NO:415, SEQ ID
NO:416, SEQ ID NO:417, or SEQ ID NO:418.

13.  The composition of claim 12 wherein the second polypeptide
comprises an amino acid sequence having at least 85% identity to the
amino acid sequence of any one of: SEQ ID NO:408, SEQ ID NO:409,
SEQ ID NO:410, SEQ ID NO:411, SEQ ID NO:412, SEQ ID NO:413,
SEQ ID NO:414, SEQ ID NO:415, SEQ ID NO:416, SEQ ID NO:417, or
SEQ ID NO:418.

14.  The composition of claim 2 further comprising at least one
second polypeptide, wherein the second polypeptide is isolatable from a
Staphylococcus aureus when incubated in media comprising an iron
chelator, is not isolatable when grown in the media without the iron
chelator, and comprises an amino acid sequence having at least 85%
similarity to the amino acid sequence of any one of: SEQ ID NO:397,
SEQ ID NO0:398, SEQ ID NO:399, SEQ ID NO:400, SEQ ID NO:401,
SEQ ID NO:402, SEQ ID NO:403, SEQ ID NO:404, SEQ ID NO:405,
SEQ ID NO:406, or SEQ ID NO:407.

15.  The composition of claim 14 wherein the second polypeptide

comprises an amino acid sequence having at least 85% identity to the
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amino acid sequence of any one of: SEQ ID NO:397, SEQ ID NO:398,
SEQ ID NO:399, SEQ ID NO:400, SEQ ID NO:401, SEQ ID NO:402,
SEQ ID NO:403, SEQ ID NO:404, SEQ ID NO:405, SEQ ID NO:406, or
SEQ ID NO:407.

16.  The composition of claim 1 or claim 2 further comprising:

an isolated polypeptide is isolatable from a S. aureus when grown
in media without the iron chelator and has a molecular weight of 150
kDa, 132 kDa, 120 kDa, 75 kDa, 58 kDa, 50 kDa, 44 kDa, 43kDa, 41
kDa, 40 kDa; or

a combination of such isolated polypeptides.

17. A method for treating an infection in a subject, the method
comprising:

administering an effective amount of a composition to a subject
having or at risk of having an infection caused by a Staphylococcus spp.,
wherein the composition comprises:

an isolated polypeptide having at least 80% sequence similarity to
the amino acid sequence of SEQ ID NO:397.

18. A method for treating a symptom in a subject, the method comprising:
administering an effective amount of a composition to a subject
having an infection caused by a Staphylococcus spp., wherein the
composition comprises:
an isolated polypeptide having at least 80% sequence similarity to
the amino acid sequence of SEQ ID NO:397.

19. A method for treating an infection in a subject, the method
comprising:

administering an effective amount of a composition to a subject
having or at risk of having an infection caused by a Staphylococcus spp.,

wherein the composition comprises:
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an isolated polypeptide having at least 80% sequence similarity to
the amino acid sequence of SEQ ID NO:397.

20. A method for treating an infection in a subject, the method
5  comprising:
administering an effective amount of a composition to a subject
having or at risk of having an infection caused by a Staphylococcus spp.,
wherein the composition comprises:
an isolated polypeptide having at least 80% sequence similarity to
10 the amino acid sequence of SEQ ID NO:408.

21. A method for treating a symptom in a subject, the method comprising:
administering an effective amount of a composition to a subject
having an infection caused by a Staphylococcus spp., wherein the
15  composition comprises:
an isolated polypeptide having at least 80% sequence similarity to
the amino acid sequence of SEQ ID NO:408.

22. A method for treating an infection in a subject, the method
20  comprising:
administering an effective amount of a composition to a subject
having or at risk of having an infection caused by a Staphylococcus spp.,
wherein the composition comprises:
an isolated polypeptide having at least 80% sequence similarity to
25  the amino acid sequence of SEQ ID NO:408.

23.  The method of any one of claims 17-22 wherein the composition

further comprises at least one second polypeptide, wherein the second

polypeptide is isolatable from a Staphylococcus aureus when incubated
30  in media comprising an iron chelator and not isolatable when grown in

the media without the iron chelator.
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24.  The method of claim 23 wherein the second polypeptide has a
molecular weight as determined by electrophoresis on a sodium dodecyl
sulfate-polyacrylamide gel of 88 kDa, 55 kDa, 38 kDa, 37 kDa, 36 kDa,
35 kDa, or 33 kDa.

25.  The method of any one of claims 17-22 wherein the composition
further comprises at least one second polypeptide comprising an amino
acid sequence having at least 85% similarity to the amino acid sequence
of any one of: SEQ ID NO:353, SEQ ID NO:354, SEQ ID NO:355, SEQ
ID NO:356, SEQ ID NO:357, SEQ ID NO:358, SEQ ID NO:359, SEQ
ID NO:360, SEQ ID NO:361, SEQ ID NO:362, SEQ ID NO:363, SEQ
ID NO:364, SEQ ID NO:365, SEQ ID NO:366, SEQ ID NO:367, SEQ
ID NO:368, SEQ ID NO:369, SEQ ID NO:370, SEQ ID NO:371, SEQ
ID NO:372, SEQ ID NO:373, SEQ ID NO:374, SEQ ID NO:375, SEQ
ID NO:376, SEQ ID NO:377, SEQ ID NO:378, SEQ D NO:379, SEQ
ID NO:380, SEQ ID NO:381, SEQ ID NO:382, SEQ ID NO:383, SEQ
1D NO:384, SEQ ID NO:385, SEQ ID NO:386, SEQ ID NO:387, SEQ

ID NO:388, SEQ ID NO:389, SEQ ID NO:390, SEQ ID NO:391, SEQ

ID NO:392, SEQ ID NO:393, SEQ ID NO:394, SEQ ID NO:395,SEQ ID
NO:396 SEQ ID NO:419, SEQ ID NO:420, SEQ ID NO:421, SEQ ID
NO:422, SEQ ID N0:423, SEQ ID NO:424, SEQ ID NO:425, SEQ ID
NO:426, SEQ ID NO:427, SEQ ID NO:428, or SEQ ID NO:429.

26.  The method of any one of claims 17-19 wherein the composition
further comprises at least one second polypeptide, wherein the second
polypeptide is isolatable from a Staphylococcus aureus when incubated
in media comprising an iron chelator, is not isolatable when grown in the
media without the iron chelator, and comprises an amino acid sequence
having at least 85% similarity to the amino acid sequence of any one of:
SEQ ID NO:408, SEQ ID N0:409, SEQ ID NO:410, SEQ ID NO:411,
SEQ ID NO:412, SEQ ID NO:413, SEQ ID NO:414, SEQ ID NO:415,
SEQ ID NO:416, SEQ ID NO:417, or SEQ ID NO:418.
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27.  The method of claim 26 wherein the second i)olypeptide
comprises an amino acid sequence having at least 85% identity to the
amino acid sequence of any one of: SEQ ID NO:408, SEQ ID NO:409,
SEQ ID NO:410, SEQ ID NO:411, SEQ ID'NO:412, SEQ ID NO:413,
SEQ ID NO:414, SEQ ID NO:415, SEQ ID NO:416, SEQ ID NO:417, or
SEQ ID NO:418.

28.  The method of any one of claims 20-22 wherein the composition
further comprises at least one second polypeptide, wherein the second
polypeptide is isolatable from a Staphylococcus aureus when incubated
in media comprising an iron chelator, is not isolatable when grown in the
media without the iron chelator, and comprises an amino acid sequence
having at least 85% similarity to the amino acid sequence of any one of:
SEQ ID NO:397, SEQ ID NO:398, SEQ ID NO:399, SEQ ID NO:400,
SEQ ID NO:401, SEQ ID NO:402, SEQ ID NO:403, SEQ ID NO:404,
SEQ ID NO:405, SEQ ID NO:406, or SEQ ID NO:407.

29.  The method of claim 29 wherein the second polypeptide
comprises an amino acid sequence having at least 85% identity to the
amino acid sequence of any one of: SEQ ID NO:397, SEQ ID NO:398,
SEQ ID NO:399, SEQ ID NO:400, SEQ ID NO:401, SEQ ID NO:402,
SEQ ID NO:403, SEQ ID NO:404, SEQ ID NO:405, SEQ ID NO:406, or
SEQ ID NO:407.

30.  The method of any one of claims 17-22 wherein the composition
further comprises:

an isolated polypeptide that is isolatable from a S. aureus when
grown in media without an iron chelator and has a molecular weight as
determined by electrophoresis on a sodium dodecyl sulfate-
polyacrylamide gel of 150 kDa, 132 kDa, 120 kDa, 75 kDa, 58 kDa, 50
kDa, 44 kDa, 43kDa, 41 kDa, 40 kDa; or

a combination of such isolated polypeptides.
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31.  The method of any one of claims 17-22 wherein the subject is a
mammal.
32. The method of claim 31 wherein the mammal is a human.

33.  The method of any one of claims 17-22 wherein the Staphlylococcus spp.

18 S. aureus.

34. A method for treating an infection in a subject, the method
10 comprising: ‘
administering an effective amount of a composition to a subject
having or at risk of having an infection caused by a Staphylococcus spp.,
wherein the composition comprises:
antibody that specifically binds an isolated polypeptide having at
15  least 80% sequence similarity to the amino acid sequence of SEQ ID

NO:397.

35. A method for treating a symptom in a subject comprising:
administering an effective amount of a composition to a subject
20  having an infection caused by a Staphylococcus spp., wherein the
composition comprises: L
antibody that specifically binds an isolated polypeptide having at
least 80% sequence similarity to the amino acid sequence selected of
SEQ ID NO:397.
25
36. A method for decreasing colonization in a subject, the method
comprising: _
administering an effective amount of a composition to a subject
colonized by a Staphylococcus spp., wherein the composition comprises:
30 an isolated polypeptide having at least 80% sequence similarity to
the amino acid sequence of SEQ ID NO:397.
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37. A method for treating an infection in aﬂ subject, the method
comprising:

administering an effective amount of a composition to a subject
having or at risk of having an infection caused by a Staphylococcus spp.,
wherein the composition comprises:

antibody that specifically binds an isolated polypeptide having ‘at
least 80% sequence similarity to the amino acid sequence of SEQ ID
NO:408. |

38. A method for treating a sjfmptoni in a subject comprising:
administering an effective amount of a composition to a subject
having an infection caused by a Staphylococcizs spp., wherein the
composition comprises:
antibody that specifically binds an isolated polypeptide having at
least 80% sequence similarity to the amino acid sequence of SEQ ID
NO:408. | |

39. A method for decreasing colonization in a subject, the method
comprising:
administering an effective amount of a composition to a subject
colonized by a Staphylococcus spp., wherein the composition comprises:
an isolated polypeptide having at least 80% sequence similarity to
the amino acid sequence of SEQ ID NO:408.

40. The method of any one of claims 34-39 wherein the composition
further comprises antibody that specifically binds to at least one second
polypeptide, wherein the second polypeptide is isolatable from a
Staphylococcus aureus when incubated in media comprising an iron
chelator and not isolatable when grown in the media without the iron

chelator.
41.  The method of claim 40 wherein the second polypeptide has a

molecular weight as determined by electrophoresis on a sodium dodecyl

174

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

10

15

20

25

30

sulfate-polyacrylamide gel of 88 kDa, 55 kDa, 38 kDa, 37 kDa, 36 kDa,
35 kDa, or 33 kDa.

42.  The method of claim 40 wherein the second polypeptide
comprises an amino acid sequence having at least 85% similarity to the
amino acid sequence of any one of: SEQ ID NO:353, SEQ ID NO:354,
SEQ ID N0:355, SEQ ID NO:356, SEQ ID NO:357, SEQ ID NO:358,
SEQ ID NO:359, SEQ ID NO:360, SEQ ID NO:361, SEQ ID NO:362,
SEQ ID NO:363, SEQ ID NO:364, SEQ ID NO:365, SEQ ID NO:366,
SEQ ID NO:367, SEQ ID NO:368, SEQ ID NO:369, SEQ ID NO:370,
SEQ ID N0:371, SEQ ID NO:372, SEQ ID NO:373, SEQ ID NO:374,
SEQ ID NO:375, SEQ ID NO:376, SEQ ID NO:377, SEQ ID NO:378,
SEQ ID N0:379, SEQ ID NO:380, SEQ ID NO:381, SEQ ID NO:382,
SEQ ID N0:383, SEQ ID NO:384, SEQ ID NO:385, SEQ ID NO:386,
SEQ ID NO:387, SEQ ID NO:388, SEQ ID NO:389, SEQ ID NO:390,
SEQ ID N0:391, SEQ ID NO:392, SEQ ID NO:393, SEQ ID NO:394,
SEQ ID NO:395,SEQ ID N0:396 SEQ ID NO:419, SEQ ID NO:420,
SEQ ID NO:421, SEQ ID NO:422, SEQ ID NO:423, SEQ ID NO:424,
SEQ ID NO:425, SEQ ID NO:426, SEQ ID NO:427, SEQ ID NO:428, or
SEQ ID NO:429.

43.  The method of any one of claims 34-36 wherein the composition
further comprises antibody that specifically binds to at least one second
polypeptide, wherein the second polypeptide is isolatable from a
Staphylococcus aureus when incubated in media comprising an iron
chelator; is not isolatable when grown in the media without the iron
chelator, and comprises an amino acid sequence having at least 85%
similarity to the amino acid sequence of any one of: SEQ ID NO:408,
SEQ ID NO:409, SEQ ID NO:410, SEQ ID NO:411, SEQ ID NO:412,
SEQ ID NO:413, SEQ ID NO:414, SEQ ID NO:415, SEQ ID NO:416,
SEQ ID NO:417, or SEQ ID NO:418.
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44.  The method of claim 43 wherein the second polypeptide
comprises an amino acid sequence having at least 85% identity to the
amino acid sequence of any one of: SEQ ID NO:408, SEQ ID NO:409,
SEQ ID NO:410, SEQ ID NO:411, SEQ ID NO:412, SEQ ID NO:413,

5 SEQID NO:414, SEQ ID NO:415, SEQ ID NO:416, SEQ ID NO:417, or
SEQ ID NO:418.

45.  The method of any one of claims 37-39 wherein the composition
further comprises antibody that specifically binds to at least one second

10  polypeptide, wherein the second polypeptide is isolatable from a
Staphylococcus aureus when incubated in media comprising an iron
chelator, is not isolatable when grown in the media without the iron
chelator, and comprises an amino acid sequence having at least 85%
similarity to the amino acid sequence of any one of: SEQ ID NO:397,

15 SEQ ID NO0:398, SEQ ID NO:399, SEQ ID NO:400, SEQ ID NO:401,
SEQ ID NO:402, SEQ ID NO:403, SEQ ID NO:404, SEQ ID NO:405,
SEQ ID NO:406, or SEQ ID NO:407.

46.  The method of claim 45 wherein the second polypeptide
20  comprises an amino acid sequence having at least 85% similarity to the
amino acid sequence of any one of: SEQ ID NO:397, SEQ ID NO:398,
SEQ ID NO:399, SEQ ID NO:400, SEQ ID NO:401, SEQ ID NO:402,
SEQ ID NO:403, SEQ ID NO:404, SEQ ID NO:405, SEQ ID NO:406, or
SEQ ID NO:407.
25
47.  The method of any one of claims 34-39 wherein the composition
further comprises:
antibody that specifically binds to a polypeptide that is isolatable
from a S. aureus when grown in media without an iron chelator and has a
30  molecular weight as determined by electrophoresis on a sodium dodecyl
sulfate-polyacrylamide gel of 150 kDa, 292 kDa, 120 kDa, 75 kDa, 58
kDa, 50 kDa, 44 kDa, 43kDa, 41 kDa, 40 kDa; or
a combination of such isolated polypeptides.
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48.  The method of any one of claims 34-39 wherein the subject is a

mammal.
49, The method of claim 48 wherein the mammal is a human.

50.  The method of any one of claims 34-39 wherein the Staphlylococcus spp.

is S. aureus.

51.  The method of any one of claims 34-39 wherein the antibody is
polyclonal antibody.

52.  The method of any one of claims 34-39 wherein the antibody is
polyclonal antibody.

53.  The method of any one of claims 34-39 wherein the antibody is

monoclonal antibody.

54,  AKkit for detecting antibody that specifically binds a polypeptide,
comprising in separate containers:

an isolated polypeptide having at least 80% sequence similarity to the
amino acid sequence of SEQ ID NO:408 or SEQ ID NO:397; and

a reagent that detects an antibodyfhat specifically binds the polypeptide.

55.  The method of claim 24 or claim 41,

wherein the isolated polypeptide with a molecular weight of 88
kDa has a mass fingerprint of at least 80% similarity to a mass fingerprint
of an 88 kDa polypeptide expressed by Staphylococcus aureus ATCC
strain 19636, and wherein the polypeptide is isolatable from a
Staphylococcus aureus when incubated in media comprising an iron
chelator and not isolatable when grown in the media without the iron

chelator;
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wherein the isolated polypeptide with a molecular weight of 55 kDa has a
mass fingerprint of at least 80% similarity to a mass fingerprint of a 55 kDa
polypeptide expressed by Staphylococcus aureus ATCC strain 19636, and
wherein the polypeptide is isolatable from a Staphylococcus aureus when
incubated in media comprising an iron chelator and not isolatable when grown in
the media without the iron chelator;

wherein the isolated polypeptide with a molecular weight of 38 kDa has a
mass fingerprint of at least 80% similarity to a mass fingerprint of a 38 kDa
polypeptide expressed by Staphylococcus aureus ATCC strain 19636, and
wherein the polypeptide is isolatable from a Staphylococcus aureus when

incubated in media comprising an iron chelator and not isolatable when grown in

- the media without the iron chelator;

wherein the isolated polypeptide with a molecular weight of 37 kDa has a
mass fingerprint-of at least 80% similarity to a mass fingerprint of a 37 kDa
polypeptide expressed by Staphylococcus aureus ATCC strain 19636, and
wherein the polypeptide is isolatable from a Staphylococcus aureus when
incubated in media comprising an iron chelator and not isolatable when grown in
the media without the iron chelator;

wherein the isolated polypeptide with a molecular weight of 36 kDa has a
mass fingerprint of at least 80% similarity to a mass fingerprint of a 36 kDa
polypeptide expressed by Staphylococcus aureus ATCC strain 19636, and
wherein the polypeptide is isolatable from a Staphylococcus aureus when
incubated in media comprising an iron chelator and not isolatable when grown in
the media without the iron chelator;

wherein the isolated polypeptide with a molecular weight of 35 kDa has a
mass fingerprint of at least 80% similarity to a mass fingerprint of a 35 kDa
polypeptide expressed by Staphylococcus aureus ATCC strain 19636, and
wherein the polypeptide is isolatable from a Staphylococcus aureus when
incubated in media comprising an iron chelator and not isolatable when grown in
the media without the iron chelator; and

wherein the isolated polypeptide with a molecular weight of 33 kDa has a
mass fingerprint of at least 80% similarity to a mass fingerprint of a 33 kDa
polypeptide expressed by Staphylococcus aureus ATCC strain 19636, and
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wherein the polypeptide is isolatable from a Staphylococcus aureus when
incubated in media comprising an iron chelator and not isolatable when grown in

the media without the iron chelator.

5 56. A composition comprising;
antibody that specifically binds to an isolated polypeptide having
at least 92% sequence similarity to the amino acid sequence of SEQ ID
NO:397, with the proviso that if the isolated polypeptide includes one or
more additional amino acids at the amino terminal, the one or more
10 additional amino acids include at least one amino acid deletion or at least

one amino acid substitution compared to amino acids 1-26 of SEQ ID

NO:399.
57. A composition comprising:
15 antibody that specifically binds to an isolated polypeptide having

at least 98% sequence similarity to the amino acid sequence of SEQ ID

NO:408, with the proviso that if the isolated polypeptide includes one or

more additional amino acids at the amino terminal, the one or more

additional amino acids include at least one amino acid deletion or at least
20  one amino acid substitution compared to amino acids 1-5 of SEQ ID

NO:415.
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Figure 1
ATCC 19636 [ : [ Bovine 1477 ] Bovine 2176

Dp Fe™ Dp

*Fe™ *Dp Fe™ Dp Fe

*Fe** The bacteria grown in the presence of ferric chloride (Fe**)
*Dp The bacteria grown in the presence of an iron chelator (2,2 dipyridyl (Dp)
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Figure 2
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Figure 3

Kaplan-Meier survival curve showing percent
survival after vaccination and homologous
challenge with S. aureus ATCC19636
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Figure 4

Kaplan-Meier survival curve showing percent
survival after vaccination and heterologous
challenge with S. aureus ATCC19636
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Figure 5

Kaplan-Meier survival curve showing percent

survival after passive immunization and

homologous challenge with S. aureus ATCC19636
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Figure 6

Kaplan-Meier survival curve showing percent

survival after passive immunization and

heterologous challenge with S. aureus 1477
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Figure 7
LETNKNHATAWQGFKNGRWNRHVDVREFIQLNYTLYEGNDSFLAGPTEATSKL
WEQVMQLSKEERERGGMWDMDTKVASTITSHDAGYLDKDLETIVGVQTEKPFK
RSMQPFGGIRMAKAACEAYGYELDEETEKIFTDYRKTHNQGVFDAYSREMLNCR
KAGVITGLPDAYGRGRIGDYRRVALYGVDFLMEEKMHDFNTMSTEMSEDVIRL
REELSEQYRALKELKELGQKYGFDLSRPAENFKEAVQWLYLAYLAAIKEQNGAA
MSLGRTSTYLDIYAERDLKAGVITESEVQEIIDHFIMKLRIVKFARTPDYNELFSGD
| PTWVTVSIGGVGIDGRPLVTKNSFRFLHSLDNLGPAPEPNLTVLWSVRLPDNFKTY
CAKMSIKTSSIQYENDDIMRESYGDDYGIACCVSAVTIGKQMQFFGARANIAKTLL
‘ YAINGGKDEKSGAQVGPNFEGINSEVLEYDEVFKKFDQMMDWLAGVYINSLNVI
HYMHDKYSYERIEMALHDTEIVRTMATGIAGLSVAADSLSAIKYAQVKPIRNEEG
LVVDFEIEGDFPKYGNNDDRVDDIAVDLVERFMTKLRSHKTYRDSEHTMSVLTIT
SNVVYVKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCKD
GISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAMEHP
EEYPQLTIRVSGYAVNFIKLTREQQLDVISRTFI—IESM
(SEQ ID NO:353)

Figure 8
MLETNKNHATAWQGFKNGRWNRHVDVREFIQLNYTLYEGNDSFLAGPTEATSK
LWEQVMQLSKEERERGGMWDMDTKVASTITSHDAGYLDKDLETIVGVQTEKPF
KRSMQPFGGIRMAKAACEAYGYELDEETEKIFTDYRKTHNQGVFDAYSREMLNC
RKAGVITGLPDAYGRGRIIGDYRRVALYGVDFLMEEKMHDFNTMSTEMSEDV]R
LREELSEQYRALKELKELGQKYGFDLSRPAENFKEAVQWLYLAYLAAIKEQNGA
AMSLGRTSTFLDIYAERDLKAGVITESEVQEIIDI—IFIMKLRIVKFARTPDYNELFSG
DPTWVTESIGGVGIDGRPLVTKNSFRFLHSLDNLGPAPEPNLTVLWSVRLPDNFKT
YCAKMSIKTSSIQYENDDIMRESYGDDYGIACCVSAMTIGKQMQFFGARAN LAKT
LLYAINGGKDEKSGAQVGPNFEGINSEVLEYDEVFKKFDQMMDWLAGVYINSLN
VIHYMHDKYSYERIEMALHDTEIVRTMATGIAGLSVAADSLSAIKYAQVKPIRNEE
GLVVDFEIEGDFPKYGNNDDRVDDIAVDLVERFMTKLRSHKTYRDSEHTMSVLTI
TSNVVYGKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCK
DGISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAME
HPEEYPQLTIRVSGYAVNFIKLTREQQLDVISRTFHESM

(SEQ ID NO:354)
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Figure 9
MLETNKNHATAWQGFKNGRWNRHVDVREFIQLNYTLYEGNDSFLAGPTEATSK
LWEQVMQLSKEERERGGMWDMDTKVASTITSHDAGYLDKDLETIVGVQTEKPF

: KRSMQPF_GGIRMAKAACEAYGYELDEETEKIFTDYRKTHNQGVFDAYSREMLNC
RKAGVITGLPDAYGRGRIIGDYRRVALYGVDFLMEEKMHDFNTMSTEMSEDVIR
LREELSEQYRALKELKELGQKYGFDLSRPAENFKEAVQWLYLAYLAAIKEQNGA
AMSLGRTSTFLDIYAERDLKAGVITESEVQEIDHFIMKLRIVKFARTPDYNELFSG
DPTWVTESIGGVGIDGRPLVTKNSFRFLHSLDNLGPAPEPNLTVLWSVRLPDNFKT
YCAKMSIKTSSIQYENDDIMRESYGDDYGIACCVSAMTIGKQMQFFGARANLAKT
LLYAIN GGKDEKSGAQVGPNFEGIN SEVLEYDEVFKKFDQMMDWLAGVYINSLN
VIHYMHDK YSYERIEMALHDTEIVRTMATGIAGLSVAADSLSAIK YAQVKPIRNEE
GLVVDFEIEGDFPKYGNNDDRVDDIAVDLVERFMTKLRSHKTYRDSEHTMSVLTI
TSNVVYGKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCK
DGISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAME
HPEEYPQLTIRVSGYAVNFIKLTREQQLDVISRTFHESM
(SEQ ID NO:355)

Figure 10
MLETNKNHATAWQGFKNGRWNRHVDVREFIQLNYTLYEGNDSFLAGPTEATSK
LWEQVMQLSKEERERGGMWDMDTKVASTITSHDAGYLDKDLETIVGVQTEKPF
KRSMQPFGGIRMAKAACEAYGYELDEETEKIFTDYRKTHNQGVFDAYSREMLNC
RKAGVITGLPDAYGRGRIIGDYRRVALYGVDFLMEEKMHDFNTMSTEMSEDVIR
LREELSEQYRALKELKELGQKYGFDLSRPAENFKEAVQWLYLAYLAAIKEQNGA
AMSLGRTSTFLDIYAERDLKAGVITESEVQEIIDHFIMKLRIVKFARTPDYNELFSG
DPTWVTESIGGVGIDGRPLVTKNSFRFLHSLDNLGPAPEPNLTVLWSVRLPDNFKT
YCAKMSIKTSSIQYENDDIMRESYGDDYGIACCVSAMTIGKOMQFFGARANLAKT
LLYAINGGKDEKS GAQVGPNFEGINSEVLEYDEVFKKFDQMMDWLAGVYINSLN
VIHYMHDKYSYERIEMALHDTEIVRTMATGIAGLSVAADSLSAIKYAQVKPIRNEE
GLVVDFEIEGDFPKYGNNDDRVDDIAVDLVERFMTKLRSHKTYRDSEHTMSVLTI
TSNVVYGKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCK
DGISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAI\/IE
HPEEYPQLTIRVSGYAVNFIKLTREQQLDVISRTFHESM

(SEQ ID NO:356)
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Figure 11
MLETNKNHATAWQGFKNGRWNRHVDVREFIQLNYTLYEGNDSFLAGPTEATSK
'LWEQVMQLSKEERERGGMWDMDTKVASTITSHDAGYLDKDLETIVGVQTEKPF
KRSMQPFGGIRMAKAACEAYGYELDEETEKIFTDYRKTHNQGVFDAYSREMLNC
RKAGVITGLPDAYGRGRIIGDYRRVALYGVDFLMEEKMHDFNTMSTEMSEDVIR
LREELSEQYRALKELKELGQKYGFDLSRPAENFKEAVQWLYLAYLAAIKEQNGA
AMSLGRTSTFLDIYAERDLKAGVITESEVQEIIDHFIMKLRIVKFARTPDYNELFSG
DPTWVTESIGGVGIDGRPLVTKNSFRFLHSLDNLGPAPEPNLTVLWSVRLPDNFKT
YCAKMSIKTSSIQYENDDIMRES YGDDYGIACCVSAMTIGKQMQFFGARANLAKT
LLYAINGGKDEKSGAQVGPNFEGINSEVLEYDEVFKKFDQMMDWLAGVYINSLN
VIHYMHDKYSYERIEMALHDTEIVRTMATGIAGLSVAADSLSAIK YAQVKPIRNEE
GLVVDFEIEGDFPK YGNNDDRVDDIAVDLVERFMTKLRSHKTYRDSEHTMSVLTI
TSNVVYGKKTGNTPDGRKAGEPFAPGANPMHGRDQK GALSSLSSVAKIPYDCCK
DGISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAME
HPEEYPQLTIRVSGYAVNFIKLTREQQLDVISRTFHESM

(SEQ ID NO:357)

Figure 12
MLETNKNHATAWQGFKNGRWNRHVDVREFIQLNYTLYEGNDSFLAGPTEATSK
LWEQVMQLSKEERERGGMWDMDTKVASTITSHDAGYLDKDLETIVGVQTEKPF
KRSMQPFGGIRMAKAACEAYGYELDEETEKIFTDYRKTHNQGVFDAYSREMLNC
RKAGVITGLPDAYGRGRIIGDYRRVALYGVDFLMEEKMHDFNTMSTEMSEDVIR
LREELSEQYRALKELKELGQKYGFDLSRPAENFKEAVQWLYLAYLAAIKEQNGA
AMSLGRTSTFLDIYAERDLKAGVITESEVQEIDHFIMKLRIVKFARTPDYNELFSG
DPTWVTESIGGVGIDGRPLVTKNSFRFLHSLDNLGPAPEPNLTVLWSVRLPDNFKT
YCAKMSIKTSSIQYENDDIMRESYGDDY GIACCVSAMTIGKQMQFFGARANLAKT
LLYAINGGKDEKSGAQVGPNFEGINSEVLEYDEVFKKFDQMMDWLAGVYINSLN
VIHYMHDKYSYERIEMALHDTEIVRTMATGIAGLSVAADSLSAIKYAQVKPIRNEE
GLVVDFEIEGDFPKYGNNDDRVDDIAVDLVERFMTKLRSHKTYRDSEHTMSVLTI
TSNVVYGKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCK
DGISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAME
HPEEYPQLTIRVSGYAVNFIKLTREQQLDVISRTFHESM

(SEQ ID NO:358)
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Figure 13
MLETNKNHATAWQGFKNGRWNRI—WDVREFIQLNYTLYEGNDSFLAGPTEAT_SK
LWEQVMQLSKEERERGGMWDMDTKVASTITSHDAGYLD_KDLETIVGVQTEKPF
: KRSMQPFGGIRMAKAACEAYGYELDEETEKIFTDYRKTHNQGVFDAYSREMLNC
RKAGVITGLPDAYGRGRIIGDYRRVALYGVDFLMEEKMHDFNTMSTEMSEDVIR
LREELSEQYRALKELKELGQKYGFDLSRPAENFKEAVQWLYLAYLAAIKEQNGA
AMSLGRTSTFLDIYAERDLKAGVITESEVQEIIDHFIMKLRIVKFARTPDYNELFSG
DPTWVTESIGGVGIDGRPLVTKNSFRFLHSLDNLGPAPEPNLTVLWSVRLPDNFKT
YCAKMSIKTSSIQYENDDIMRESYGDDYGIACCVSAMTIGKQMQFFGARANLAKT
LLYAINGGKDEKSGAQVGPNFEGINSEVLEYDEVFKKFDQMMDWLAGVYINSLN
VIHYMHDKYSYERIEMALHDTEIVRTMATGIAGLSVAADSLSAIKYAQVKPIRNEE
GLVVDFEIEGDFPKYGNNDDRVDDIAVDLVERFMTKLRSHKTYRDSEHTMSVLTI
TSNVVYGKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCK
DGISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAME
HPEEYPQLTIRVSGYAVNFIKLTREQQLDVISRTFHESM
(SEQ ID NO:359)

Figure 14
MLETNKNHATAWQGFKNGRWNRHVDVREFIQLNYTLYEGNDSFLAGPTEATSK
LWEQVMQLSKEERERGGMWDMDTKVASTITSHDAGYLDKDLETIVGVQTEKPF
KRSMQPFGGIRMAKAACEAYGYELDEETEKIFTDYRKTHNQGVFDAYSREMLNC
'RKAGVITGLPDAYGRGRIIGDYRRVALYGVDFLMEEKMHDFNTMSTEMSEDVIR |
[ REELSEQYRALKELKELGQKYGFDLSRPAENFKEAVQWLYLAYLAAIKEQNGA
AMSLGRTSTFLDIY AERDLKAGVITESEVQEIDHFIMKLRIVKFARTPDYNELFSG
DPTWVTESIGGVGIDGRPLVTKNSFRFLHSLDNLGPAPEPNLTVLWSVRLPDNFKT
YCAKMSIKTSSIQYENDDIMRESYGDDYGIACCVSAMTIGKQMQFFGARANLAKT
LLYAINGGKDEKSGAQVGPNFEGINSEVLEYDEVFKKFDQMMDWLAGVYINSLN
VIHYMHDK YSYERIEMALHDTEIVRTMATGIAGLSVAADSLSAIKY AQVKPIRNEE
GLVVDFEIEGDFPK YGNNDDRVDDIAVDLVERFMTKLRSHK TYRDSEHTMSVLTI
TSNVVYGKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCK
DGISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAME
HPEEYPQLTIRVSGYAVNFIKLTREQQLDVISRTFHESM
(SEQ ID NO:360)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

9/112

Figure 15
MLETNKNHATAWQGFKNGRWNRHVDVREFIQLNYTLYEGNDSFLAGPTEATSK
LWEQVMQLSKEERERGGMWDMDTKVASTITSHDAGYLDKDLETIVGVQTEKPF
KRSMQPFGGIRMAKAACEAYGYELDEETEKIFIDYRKTHNQGVFDAYSREMLNC
RKAGVITGLPDAYGRGRIIGDYRRVALYGVDFLMEEKMHDFNTMSTEMSEDVIR
LREELSEQYRALKELKELGQKYGFDLSRPAENFKEAVQWLYLAYLAAIKEQNGA
AMSLGRTSTFLDIYAERDLKAGVITESEVQEIIDHFIMKLRIVKFARTPDYNELFSG
DPTWVTESIGGYVGIDGRPLVTKNSFRFLHSLDNLGPAPEPNLTVLWSVRLPDNFKT
YCAKMSIKTSSIQYENDDIMRESYGDDYGIACCVSAMTIGKQMQF FGARAN LAKT
LLYAINGGKDEKSGAQVGPNFEGINSEVLEYDEVFKKFDQMMDWLAGVYINSLN
VIHYMHDKYSYERIEMALHDTEIVRTMATGIAGLSVAADSLSAIKYAQVKPIRNEE
GLVVDFEIEGDFPKYGNNDDRVDDIAVDLVERFMTKLRSHKTYRDSEHTMSVLTI
TSNVVYGKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCK
DGISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINV FNRETLIDAME
HPEEYPQLTIRVSGYAVNFIKLTREQQLDVISRTFHESM

(SEQ-ID NO:361)

Figure 16
MLETNKNHATAWQGFKNGRWNRHVDVREFIQLNYTLYEGNDSFLAGPTEATSK
LWEQVMQLSKEERERGGMWDMDTKVASTITSHDAGYLDKDLETIVGVQTEKPF
KRSMQPFGGIRMAKAACEAYGYELDEETEKIFTDYRKTHNQGVFDAYSREMLNC
RKAGVITGLPDAYGRGRIIGDYRRVALYGVDFLMEEKMHDFNTMSTEMSEDVIR
LREELSEQYRALKELKELGQKYGFDLSRPAENFKEAVQWLYLAYLAAIKEQNGA
AMSLGRTSTFLDIYAERDLKAGVITESEVQEINDHFIMKLRIVKFARTPDYNELFSG
DPTWVTESIGGVGIDGRPLVTKNSFRFLHSLDNLGPAPEPNLTVLWSVRLPDNFKT
YCAKMSIKTSSIQYENDDIMRESYGDDYGIACCVSAMTIGKOMQFFGARANLAKT
LLYAINGGKDEKSGAQVGPNFEGINSEVLEYDEVFKKFDQMMDWLAGVYINSLN
VIHYMHDKYSYERIEMALHDTEIVRTMATGIAGLSVAADSLSAIKY AQVKPIRNEE
GLVVDFEIEGDFPKYGNNDDRVDDIAVDLVERFMTKLRSHKTYRDSEHTMSVLTI
TSNVVYGKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCK
DGISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAME
HPEEYPQLTIRVSGYAVNFIKLTREQQLDVISRTFHESM

(SEQ ID NO:362)
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Figure 17
MLETNKNHATAWQGFKNGRWNRHVDVREFIQLNYTLYEGNDSFLAGPTEATSK
LWEQVMQLSKEERERGGMWDMDTKVASTITSHDAGYLDKDLETIVGVQTEKPF
KRSMQPFGGIRMAKAACEAYGYELDEETEKIFTDYRKTHNQGVFDAYSREMLNC
RKAGVITGLPDAYGRGRIIGDYRRVALYGVDFLMEEKMHDFNTMSTEMSEDVIR
LREELSEQYRALKELKELGQKYGFDLSRPAENFKEAVQWLYLAYLAAIKEQNGA
AMSLGRTSTFLDIYAERDLKAGVITESEVQEIIDHFIMKLRIVKFARTPDYNELFSG
DPTWVTESIGGVGIDGRPLVTKNSFRFLHSLDNLGPAPEPNLTVLWSVRLPDNFKT
YCAKMSIKTS SIQYENDDIMRESYGDDYGIACCVSAMTIGKQMQFFGARAN LAKT
LLYAINGGKDEKSGAQVGPNFEGINSEVLEYDEVFKKFDQMMDWLAGVYINSLN
VIHYMHDKYSYERIEMALHDTEIVRTMATGIAGLSVAADSLSAIKYAQVKPIRNEE ‘
GLVVDFEIEGDFPKYGNNDDRVDDIAVDLVERFMTKLRSHKTYRDSEHTMSVLTI
TSNVVYGKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCK
DGISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAME
HPEEYPQLT[RVSGYAVNFIKLTREQQLDVISRTFHESM

(SEQ ID NO:363)

Figure 18
KKENKQLTYTTVKDIGDMNPHVYGGSMSAESMIYEPLVRNTKDGIKPLLAKK WG
VSEDGKTYTFHLRDDVKFHDGTPFDADAVKKNIDAVQENKKLHS WLKISTLIDN
VKVKDKYTVELNLKEAYQPALAELAMPRPYVFVSPKDFKNGTTKDGVKKFDGT
GPFKLGEHKKDESADFNKNDQYWGEKSKLNK VQAKVMPAGETAFLSMKKGETN
FAFTDDGGTDSLDKDSLKQLKDTGDYQVKRSQPMNTKMLVVNSGKKDNAVSDK
TVRQAIGHMVNRDKIAKEILDGQEKPATQLFAKNVTDINFDMPTRK YDLKKAESL
LDEAGWKKGKDSDVRQKDGKNLEMAMYYDKGSSSQKEQAEYLQAEFKKMGIK
LNINGETSDKIAERRTSGDYDLMFNQTWGLLYDPQSTIAAFKAKNGMKYVQHQAL
RIKIKYTTALMTHLK SKTVKSVQTLIK TFNKLMMKVSLSLFHTVVQLLRRKIKKY
HSHNHSTNYHSMKCSIN

(SEQ ID NO:364)

Figure 19

MRKLTKMSAMLLASGLILTGCGGNKGLEEKKENKQLTYTTVKDIGDMNPHVYG
GSMSAESMIYEPLVRNTKDGIKPLLAKKWDVSEDGKTYTFHLRDDVKFHDGTPF
DADAVKKNIDAVQENKKLHSWLKISTLIDNVKVKDK YTVELNLKEAYQPALAEL
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AMPRPYVFVSPKDFKNGTTKDGVKKFDGTGPFKLGEHKKDESADFNKNDQYWG
EKSKLNKVQAKVMPAGETAFLSMKKGETNFAFTDDRGTDSLDKDSLKQLKDTG
DYQVKRSQPMNTKMLVVNSGKKDSAVSDKTVRQAIGHMYNRDKIAKEILDGQE
KPATQLFAKNVTDINFDMPTRK YDLKKAESLLDEAGWKKGKDSDVRQKDGKNL
EMAMYYDKGSSSQKEQAEYLQAEFKKMGIKLNINGETSDKIAERRTSGDYDLMF
NQTWGLLYDPQSTIAAFKAKNGYESATSGIENKDKIYNSIDDAFKIQNGKERSDA
YKNILKQVNDEGIFIPISHGSMTVVAPKDLEK VSFTQSQYELPFNEMQYK

(SEQ ID NO:365) |

Figure 20
MRKLTKMSAMLLASGLILTGCGGNKGLEEKKENKQLTYTTVKDIGDMNPHVYG
GSMSAESMIYEPLVRNTKDGIKPLLAKKWDVSEDGKTYTFHLRDDVKFHDGTTF
DADAVKKNIDAVQQNKKLHSWLKISTLIDNVKVKDKYTVELNLKEAYQPALAEL
AMPRPYVFVSPKDFKNGTTKDGVKKFDGTGPFKLGEHKKDESADFNKNDQY WG
EKSKLNKVQAKVMPAGETAFLSMKKGETNFAFTDDRGTDSLDKDSLKQLKDTG
DYQVKRSQPMNTKMLVVNSGKKDNAVSDKTVRQAIGHMVNRDKIAKEILDGQE
KPATQLFAKNVTDINFDMPTRKYDLKKAESLLDEAGWKKGKDSDVRQKDGKNL
EMAMYYDKGSSSQKEQAEYLQAEFKKMGIKLNINGETSDKIAERRTSGDYDLMF
NQTWGLLYDPQSTIAAFKAKNGYESATSGIENKDKIYNSIDDAFKIQNGKERSDA
YKNILKQIDDEGIFIPISHGSMTVVAPKDLEK VSFTQSQYELPFNEMQYK

(SEQ ID NO:366)

Figure 21
MRKLTKMSAMLLASGLILTGCGGNKGLEEKKENKQLTYTTVKDIGDMNPHVYG
GSMSAESMIYEPLVRNTKDGIKPLLAKKWDVSEDGKTYTFHLRDDVKFHDGTPF
DADAVKKNIDAVQENKKLHSWLKISTLIDNVKVKDKYTVELNLKEAYQPALAEL
AMPRPYVFVSPKDFKNGTTKDGVKKFDGTGPFKLGEHKKDESADFNKNDQYWG
EKSKLNKVQAKVMPAGETAFLSMKKGETNFAFTDDRGTDSLDKDSLKQLKDTG
DYQVKRSQPMNTKMLVVNSGKKDNAVSDKTVRQAIGHMVNRDKIAKEILDGQE
KPATQLFAKNV TDINFDM?TRKYDLKKAESLLDEAGWKKGKDSDVRQKDGKNL
EMAMYYDKGSSSQKEQAEYLQAEFKKMGIKLNINGETSDKIAERRTSGDYDLMF
NQTWGLLYDPQSTIAAFKAKNGYESATSGIENKDKIYNSIDDAFKIQNGKERSDA
YKNILKQIDDEGIFIPISHGSMTVVAPKDLEKVAFTQSQYELPFNEMQYK

(SEQ ID NO:367)
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Figure 22
MRKI.TKMSAMLLASGLILTGCGGNKGLEEKKENKQLTYTTVKDIGDMNPHVYG
GSMSAESMIYEPLVRNTKDGIKPLLAKK WDVSEDGKTYTFHLRDDVKFHDGTPF
DADAVKKNIDAVQQNKKLHSWLKISTLIDNVKVKDKYTVELNLKEAYQPALAEL
AMPRPYVFVSPKDFKNGTTKDGVKKFDGTGPFKLGEHKKDESADFNKNDQYWG
EKSKLNKVQAKVMPAGETAFLSMKK GETNFAFTDDRGTDSLDKDSLKQLKDTG
DYQVKRSQPMNTKMLV VNSGKKDNAVSDKTVRQAIGHMVNRDKIAKEILDGQE
KPATQLFAKNVTDINFDMPTRK YDLKKAESLLDEAGWKKGKDSDVRQKDGKNL
EMAMYYDKGSSSQKEQAEYLQAEFKKMGIKLNINGETSDKIAERRTSGDYDLMF
NQTWGLLYDPQSTIAAFKAKNGYESATSGIENKDKIYNSIDDAFKIQNGKERSGA
YKNILKQIDDEGIFIPISHGSMTVVAPKDLEKVSFTQSQYELPFNEMQYK

(SEQ ID NO:368)

Figure 23
MRKLTKMSAMLLASGLILTGCGGNKGLEEKKENKQLTYTTVKDIGDMNPHVYG
GSMSAESMIYEPLVRNTKDGIKPLLAKKWDVSEDGKTY TFHLRDDVKFHDGTPF
DADAVKKNIDAVQENKKLHSWLKISTLIDNVKVKDKYTVELNLKEAYQPALAEL
AMPRPYVFVSPKDFKNGTTKDGVKKFDGTGPFKLGEHKKDESADFNKNDQYWG
EKSKLNKVQAKVMPAGETAFLSMKKGETNFAFTDDRGTDSLDKDSLKQLKDTG
DYQVKRSQPMNTKMLVVNSGKKDNAVSDKTVRQAIGHMVNRDKIAKEILDGQE
KPATQLFAKNVTDINFDMPTRK YDLKK AESLI.DEAGWKKGKDSDVRQKDGKNL
EMAMY YDKGSSSQKEQAEYLQAEFKKMGIKLNINGETSDKIAERRTSGDYDLMF
NQTWGLLYDPQSTIAAFKAKNGYESATSGIENKDKIYNSIDDAFKIQNGKERSDA
YKNILKQIDDEGIFIPISHGSMTVVAPKDLEK VSFTQSQYELPFNEMQYK

(SEQ ID NO:369)

Figure 24
MRKLTKMSAMLLASGLILTGCGGNKGLEEKKENKQLTYTTVKDIGDMNPHVYG
GSMSAESMIYEPLVRNTKDGIKPLLAKKWDVSEDGKTYTFHLRDDVKFHDGTTF
DADAVKEKNIDAVQQNKKLHSWLKISTLIDNVKVKDKYTVELNLKEAYQPALAEL
AMPRPYVFVSPKDFKNGTTKDGVKKFDGTGPFKLGEHKKDESADFNKNDQYWG
EKSKLNKVQAKVMPAGETAFLSMKKGETNFAFTDDRGTDSLDKDSLKQLKDTG
DYQVKRSQPMNTKMLVVNSGKKDNAVSDKTVRQAIGHMVNRDKIAKEILDGQE
KPATQLFAKNVTDINFDMPTRKYDLKKAESLLDEAGWKKGKDSDVRQKDGKNL
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EMAMYYDKGSSSQKEQAEYLQAEFKKMGIKLNINGETSDKIAERRTSGDYDLMF
NQTWGLLYDPQSTIAAFKAKNGYESATSGIENKDKIYNSIDDAFKIQNGKERSDA
YKNILKQIDDEGIFIPISHGSMTVVAPKDLEK VSFTQSQYELPFNEMQYK

(SEQ ID NO:370)

Figure 25
MRKLTKMSAMLLASGLILTGCGGNKGLEEKKENKQLTYTTVKDIGDMNPHVYG
GSMSAESMIYEPLVRNTKDGIKPLLAKK WDVSEDGKTYTFHLRDDVKFHDGTPF
DADAVKKNIDAVQENK.KLHSWLKIS TLIDNVKVKDKYTVELNLKEAYQPALAEL
AMPRPYVFVSPKDFKNGTTKD GVKKFDGTGPFKLGEHKKDESADFNKNDQYWG
EKSKLNKVQAKVMPAGETAFLSMKKGETNFAFTDDRGTDSLDKDSLKQLKDTG
DYQVKRSQPMNTKMLVVNSGKKDNAVSDKTVRQAIGHMVNRDKIAKEILDGQE
KPATQLFAKNVTDINFDMPTRKYDLKKAESLLDEAGWKKGKDSDVRQKDGKNL
EMAMYYDKGSSSQKEQAEYLQAEFKKMGIKLNINGETSDKIAERRTSGDYDLMF
NQTWGLLYDPQSTIAAFKAKNGYESATSGIENKDKIYNSIDDAFKIQNGKERSDA
YKNILKQIDDEGIFIPISHGSMTVVAPKDLEKVSFTQSQYELPFNEMQYK

(SEQ ID NO:371)

Figure 26
MRKLTKMSAMLLTSGLILTGCGGNKGLEEKKENKQLTYTTVKDIGDMNPHVYG
GSMSAESMIYEPLVRNTKDGIKPLLAKKWDVSEDGKTYTFHLRDDVKFHDGTPF
DADAVKKNIDAVQENKKLHSWLKISTLIDNVKVKDKYTVELNLKEAYQPALAEL
AMPRPYVFVSPKDFKNGTTKDGVKKFDGTGPFKLGEHKKDESADFNKNDQYWG
EKSKLNKVQAKVMPAGETAFLSMKKGETNFAFTDDRGTDSLDKDSLKQLKDTG
DYQVKRSQPMNTKMLVVNSGKKDNAVSDKTVRQAIGHMVNRDKIAKEILDGQE
KPATQLFAKNVTDINFDMPTRKYDLKKAESLLDEAGWKKGKDSDVRQKDGKNL
EMAMYYDKGSSSQKEQAEYLQAEFKKMGIKLNINGETSDKIAERRTSGDYDLMF
NQTWGLLYDPQSTIAAFKAKNGYESATSGIENKDKIYNSIDDAFKIQNGKERSDA
YKNILKQIDDEGIFIPISHGSMTVVAPKDLEKVSFTQSQYELPFNEMQYK

(SEQ ID NO:372)

Figure 27
MRKLTKMSAMLLASGLILTGCGGNKGLEEKKENKQLTYTTVKDIGDMNPHVYG
GSMSAESMIYEPLVRNTKDGIKPLLAKKWDVSEDGKTYTFHLRDDVKFHDGTPF
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DADAVKKNIDAVQENKKLHSWLKISTLIDNVKVKDKYTVELNLKEAYQPALAEL
AMPRPYVFVSPKDFKNGTTKDGVKKFDGTGPFKLGEHKKDESADFNKNDQY WG
EKSKLNKVQAKVMPAGETAFLSMKKGETNFAFTDDRGTDSLDKDSLKQLKDTG
DYQVKRSQPMNTKMLVVNSGKKDNAVSDKTVRQAIGHMVNRDKIAKEILDGQE
KPATQLFAKNVTDINFDMPTRKYDLKKAESLLDEAGWKKGKDSDVRQKDGKNL
EMAMYYDKGSSSQKEQAEYLQAEFKKMGIKLNINGETSDKIAERRTSGDYDLMF
NQTWGLLYDPQSTIAAFKEKNGYESATSGIENKDKIYNSIDDAFKIQNGKERSDAY
KNILKQIDDEGIFIPISHGSMTVVAPKDLEKVSFTQSQYELPFNEMQYK

(SEQ ID NO:373)

Figure 28
MRKLTKMSAMLLASGLILTGCGGNKGLEEKKENKQLTYTTVKDIGDMNPHVYG
GSMSAESMIYEPLVRNTKDGIKPLLAKKWDVSEDGKTY TFHLRDDVKFHDGTPF
DADAVKKNIDAVQQONKKLHSWLKISTLIDNVKVKDKYTVELNLKEAYQPALAEL
AMPRPYVFVSPKDFKNGTTKDGVKKFDGTGPFKLGEHKKDESADFNKNDQYWG
EKSKLNKVQAKVMPAGETAFLSMKKGETNFAFTDDRGTDSLDKDSLKQLKDTG
DYQVKRSQPMNTKMLVVNSGKKDNAVSDKTVRQAIGHMVNRDKIAKEILDGQE
KPATQLFAKNVTDINFDMPTRK YDLKK AESLLDEAGWKKGKDSDVRQKDGKNL
EMAMY YDKGSSSQKEQAEYLQAEFKKMGIKLNINGETSDKIAERRTSGD YDLMF
NQTWGLLYDPQSTIAAFKAKNGYESATSGIENKDKIYNSIDDAFKIQNGKERSGA
YKNILKQIDDEGIFIPISHGSMTVVAPKDLEK VSFTQSQYELPFNEMQYK

(SEQ ID NO:374)

Figure 29 |
SSDSKDKETTSIKHAMGTTEIKGKPKRVVTLYQGATDVAVSLGVKPVGAVESWT
QKPKFEYIKNDLKDTKIVGQEPAPNLEEISKLKPDLIVASKVRNEKVYDQLSKIAPT
VSTDTVFKFKDTTKLMGKALGKEKEAEDLLKKYDDKVAAFQKDAKAKYKDAW

- PLKASVVNFRADHTRIYAGGYAGEILNDLGFKRNKDLQKQVDNGKDIIQLTSKESI
PLMNADHIFVVKSDPNAKDAALVKKTESEWTSSKEWKNLDAVKNNQVSDDLDEI
TWNLAGGYKSSLKLIDDL YEKILNIEKQSK
(SEQ ID NO:375)
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Figure 30
MNKVIKMLVVTLAFLLVLAGCSGNSNKQSSDNKDKETTSIKHAMGTTEIKGKPK
RVVTLYQGATDVAVSLGVKPVGAVESWTQKPKFEYIKNDLKDTKIVGQEPAPNL
EEISKLKPDLIVASKVRNEKVYDQLSKIAPTVSTDTVFKFKDTTKLMGKALGKEKE
AEDLLKKYDDKVAAFQKDAKAK YKDAWPLKASVVNFRADHTRIYAGGYAGEIL
NDLGFKRNKDLQKQVDNGKDIIQLTSKESIPLMNADHIFVVKSDPNAKDAALVKK
TESEWTSSKEWKNLDAVEKNNQVSDDLDEITWNLAGG YKSSLKLIDDL YEKLNIE
KQSK
(SEQ ID NO:376)

Figure 31

MNK VIKMLVVTLAFLLVLAGCSGNSNKQSSDNKDKETTSIKHAMGTTEIKGKPK
RVVTLYQGATDVAVSLGVKPVGAVESWTQKPKFEYIKNDLKDTKIVGQEPAPNL
EEISKLKPDLIVASKVRNEKVYDQLSKIAPTVSTDTVFKFKDTTKLMGKALGKEKE
AEDLLKKYDDKVAAFQKDAKAK YKDAWPLKASVVNFRADHTRIYAGGYAGEIL
NDLGFKRNKDLQKQVDNGKDIIQLTSKESIPLMNADHIFVVKSDPNAKDAALVKK
TESEWTSSKEWKNLDAVKNNQVSDDLDEITWNLAGGYKSSLKLIDDLYEKLNIE
KQSK

(SEQ ID NO:377)

Figure 32
MNKVIKMLVVTLAFLLVLAGCSGNSNKQSSDSKDKETTSIKHAMGTTEIKGKPKR
VVTLYQGATDVAVSLGVKPVGAVESWTQKPKFEYIKNDLKDTKIVGQEPAPNLE
EISKLKPDLIVASKVRNEKVYDQLSKIAPTVSTDTVFKFKDTTKLMGKALGKEKE
AEDLLKKYDDKVAAFQKDAKAKYKDAWPLKASVVNFRADHTRIYAGGYAGEIL
NDLGFKRNKDLQKQVDNGKDIIQLTSKESIPLMNADHIFVVKSDPNAKDAALVKK
TESEWTSSKEWKNLDAVKNNQVSDDLDEITWNLAGGYKSSLKLIDDLYEKLNIE
KQSK

(SEQ ID NO:378)

Figure 33
MNKVIKMLVVTLAFLLVLAGCSGNSNKQSSDNKDKETTSIKHAMGTTEIKGKPK
RVVTLYQGATDVAVSLGVKPVGAVESWTQKPKFEYIKNDLKDTKIVGQEPAPNL
BEISKLKPDLIVASKVRNEKVYDQLSKIAPTVSTDTVFKFKDTTKLMGKAT.GKEKE
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AEDLLKKYDDKVAAF QKDAKAKYKDAWPLKASVVNFRADHTRIYAGGYAGEIL
NDLGFKRNKDLQKQVDNGKDIIQLTSKESIPLMNADHIFVVKSDPNAKDAALVKK -
TESEWTSSKEWKNLDAVKNNQVSDDLDEITWNLAGGYKSSLKLIDDLYEKLNIE
KQSK

(SEQ ID NO:379)

Figure 34
MNKVIKMLVVTLAFLLVLAGCSGNSNKQSSDNKDKETTSIKHAMGTTEIKGKPK
RVVTLYQGATDVAVSLGVKPVGAVESWTQKPKFEYIKNDLKDTKIVGQEPAPNL
EEISKLKPDLWASKVRNEKVYDQLSKIAPTVST_DTVFKFKDTTKLMGKALGKEKE
AEDLLKKYDDKVAAF QKDAKAKYKDAWPLKASVVNFRADHTRIYAGGYAGEIL
NDLGFKRNKDLQKQVDNGKDIIQLTSKESIPLMNADHIFVVKSDPNAKDAALVKK
TESEWTSSKEWKNLDAVKNNQVSDDLDEITWNLAGGYKSSLKLIDDLYEKLNIE
KQSK

(SEQ ID NO:380)

Figure 35 ,
MNKVIKMLVVTLAFLLVLAGCSGNSNKQSSDNKDKETTSIKHAMGTTEIKGKPK
RVVTLYQGATDVAVSLGVKPVGAVESWTQKPKFEYIKNDLKDTKIVGQEPAPNL
EEISKLKPDLIVASKVRNEKVYDQLSKIAPTVSTDTVFKFKDTTKLMGKALGKEKE
AEDLLKKYDDKVAAFQKDAKAKYKDAWPLKASVVNFRADHTRIYAGGYAGEIL
NDLGFKRNKDLQKQVDNGKDIIQLTSKESIPLMNADHIFVVKSDPNAKDAALVKK
TESEWTSSKEWKNLDAVKNNQVSDDLDEITWNLAGGYKSSLKLIDDLYEKLNIE
KQSK

- (SEQID NO:381)

Figure 36
MNKVIKMLVVTLAFLLVLAGCSGNSNKQSSDNKDKETTSIKHAMGTTEIKGKPK
RVVTLYQGATDVAVSLGVKPVGAVESWTQKPKFEYIKNDLKDTKIVGQEPAPNL
EEISKLKPDLIVASKVRNEKVYDQLSKIAPTVSTDTVFKFKDTTKLMGKALGKEKE
AEDLLKKYDDKVAAFQKDAKAKYKDAWPLKASVVNFRADHTRIYAGGYAGEIL
NDLGFKRNKDLQKQVDNGKDIIQLTSKESIPLMNADHIFVVKSDPNAKDAALVKK
TESEWTSSKEWKNLDAVKNNQVSDDLDEITWNLAGGYKSSLKLIDDLYEKLNIE
KQSK  (SEQID NO:382)
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Figure 37
MNKVIKMLVVTLAFLLVLAGCSGNSNKQSSDNKDKETTSIKHAMGTTEIK GKPK
RVVTLYQGATDVAVSLGVKPVGAVESWTQKPKFEYIKNDLKDTKIVGQEPAPNL )
EEISKLKPDLIVASKVRNEKVYDQLSKIAPTVSTDTVFKFKDTTKLMGK ALGKEKE
AEDLLKKYDDKVAAFQKDAKAKYKDAWPLKASVVNFRADHTRIYAGGYAGEIL
NDLGFKRNKDLQKQVDNGKDIQLTSKESIPLMNADHIFVVKSDPNAKDAALVKK
TESEWTSSKEWKNLDAVKNNQVSDDLDEITWNLAGGYKSSLKLIDDLYEKLNIE
KQSK

(SEQ ID NO:383)

Figure 38
MNKVIKMLVVTLAFLLVLAGCSGNSNKQSSDNKDKETTSIKHAMGTTEIKGKPK
RVVTLYQGATDVAVSLGVKPVGAVESWTQKPKFEYIKNDLKDTKIVGQEPAPNL
EEISKLKPDLIVASKVRNEKVYDQLSKIAPTVSTDTVFKFKDTTKLMGKALGKEKE
AEDLLKKYDDKVAAFQKDAKAKYKDAWPLKASVVNFRADHTRIYAGGYAGEIL
NDLGFKRNKDLQKQVDNGKDIIQLTSKESIPLMNADHIFVVKSDPNAKDAALVKK
TESEWTSSKEWKNLDAVKNNQVSDDLDEITWNLAGGYKSSLKLIDDLYEKLNIE
KQSK

(SEQ ID NO:384)

Figure 39 ,
MNKVIKMLVVTLAFLLVLAGCSGNSNKQSSDNKDKETTSIKHAMGTTEIKGKPK
RVVTLYQGATDVAVSLGVKPVGAVESWTQKPKFEYIKNDLKDTKIVGQEPAPNL
EEISKLKPDLIVASKVRNEKVYDQLSKIAPTVSTDTVFKFKDTTKLMGKALGKEKE
AEDLLKKYDDKVAAFQKDAKAKYKDAWPLKASVVNFRADHTRIYAGGYAGEIL
NDLGFKRNKDLQKQVDNGKDIIQLTSKESIPLMNADHIFVVKSDPNAKDAALVKK
TESEWTSSKEWKNLDAVKNNQVSDDLDEITWNLAGGYKSSLKLIDDLYEKLNIE
KQSK

(SEQ ID NO:385)

Figure 40
KESSTKDTISVKDENGTVKVPKDAKRIVVLEYSFADALAALDVKPVGIADDGKKK
RIIKPVREKIGDYTSVGTRKQPNLEEISKLKPDLIIADSSRHK GINKELNKIAPTLSLK
SFDGDYKQNINSFKTIAKALNKEKEGEKRLAEHDKLIKKYKDEIKFDRNQKVLPA
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VVAKAGLLAHPNYSYVGQFLNELGFKNALSDDVTKGLSKYLKGPYLQLDTEHLA
DLNPERMIIMTDNAKKDSAEFKKLQEDPTWKKLNAVKNNRVDIVDRDVWARSR
GLISSEEMAKELVELSKKEQK

(SEQ ID NO:386)

Figure 41
MKKLLLPLIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGAN IVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII'
VYSTDKDIKKYQKVAPTVVVDYNKHKYLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKD GKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAF GLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:387)

Figure 42
MKKLLLPLIIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHK YLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:388)

Figure 43

MKKLLLPLIMLLVLAACGNQGEKNNKAETKS YKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDIEKVAKEKPDLIIV
YSTDKDIKKYQKVAPTVVVDYNKHK YLEQQEMLGKIVGKEDKVKAWKKDWEE
TTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQPE
QQKI.TAKAGWAEVKQEEIEK YAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:389)
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Figure 44 :
MKKLLLPLIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKK YQKVAPTVVVDYNKHK YLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK |

(SEQ ID NO:390) |

Figure 45
MKKLLLPLIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHKYLEQQEMLGKIVGKEDK VKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK |
(SEQ IDNO:391)

~ Figure 46
MKKLLLPLIIMLLVLAACGNQGEKNNKAETKS YKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHKYLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK
(SEQ ID NO:392)

Figure 47
MKKLLLPLIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGAN IVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHKYLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:393)
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Figure 48
MKKLLLPLIIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHKYLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:394)

Figure 49 ,
MKKLLLPLHMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGAN IVAVNQQVDQSKVLK.DKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHK YLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:395)

Figure 50
MKKLLLPLIIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHKYLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKILIKAAK

(SEQ ID NO:396)

Figure 51
TEEKTEMTTIKDELGTEKIKKNPKRVVVLEYSFADYLAALDMKPVGIADDGSSKN
ITKSVRDKIGAYESVGSRSQPNMEVISKLKPDLITADVSRHKKIKSELSKIAPTIMLV
SGTGDYNANIEAFKTVAKAVGREKEGEKRLEKHDKILAEIRKKIEQSTLKSAFALG
ISRAGMFINNEDTFMGQFLIKMGIQPEVTKDKTAHVGERKGGPYIYLNNEELANIN
PKVMILATDGKTDKNRTKFIDPAVWKSLKAVKDNKVYDVDRNKWLKSRGIIASE
SMAEDLEKIAEKAK

(SEQ ID NO:397)
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Figure 52

_ MEVISKLKPDLIIADVNRHKKIKSELSKIAPTIMLVSGTGbYNANIEAFKTVAKAV
GKEKEGEKRLEKIH)KILAEiRKKIEQSTLKSAFAFGISRAGMFINNEDTFMGQFLIK
MGIQPEVTKDK TMHVGERKGGPYIYLNNEELANINPK VMILATDGK TDKNRTKFI
DPAVWKSLKAVKDNKVYDVDRNKWLKSRGIIASESMAEDLEKIAEKAK
(SEQ ID NO:398) '

Figure 53
MNRNIVKLVVFMLILVVAVAGCGQKDTEEKTEMTTIKDELGTEKIKKNPKRVVV
LEYSFADYLAALDMKPVGIADDGSTKNITKSVRDKIGAYESVGSRPQPNMEVISK
LKPDLIIADVSRHKKIKSELSKIAPTIMLVSGTGDYNANIEAF KTVAKAVGKEKEG
EKRLEKHDKILAEIRKKIEQSTLKSAFAF GISRAGMFINNEDTFMGQFLIKMGIQPE
VTKDKTTHVGERKGGPYIYLNNEELANINPKVMILATDGK TDKNRTKFIDPAVW
KSLKAVKDNKVYDVDRNKWLKSRGIIASESMAEDLEKIAEKAK

(SEQ ID NO:399)

Figure 54 .
MNRNIVKLVVFMLILVVAVAGCGQKDTEEKTEMTTIKDELGTEKIKKNPKRIVVL
EYSFADYLAALDMKPVGIADDGSTKNITKSVRDKIGAYESVGSRPQPNMEVISKL
KPDLIIADVSRHKKIKSELSKIAPTIMLVSGTGDYNANIEAFKTVAKAVGKEKEGE
KRLEKHNKILAEIRKKIEQSTLKSAFAFGISRAGMFINNEDTFMGQFLIKMGIQPEV
TKDKTAHVGERKGGPYIYLNNEELANINPKVMILATNGKTDKNRTKFIDPAVWKS
LKAVKDNKVYDVDRNKWILQSRGIMASESMAEDLEKIAEKAK

(SEQ ID NO:400) |

Figure 55
MNRNIVKLVVFMLILVVAVAGCGQKDTEEKTEMTTIKDELGTEKIKKNPKRVVV
LEYSFADYLAALDMKPVGIADDGSSKNITKSVRDKIGAYESVGSRPQPNMEVISKL
KPDLIIADVSRHKKIKSELSKIAPTIMLVSGTGDYNANIEAFKTVAKAVGKEKEGE
KRLEKHDKILAEIRKKIEQSTLKSAFAFGISRAGMFINNEDTFMGQFLLKMGIQPEV
TKDKTTHVGERKGGPYIYLNNEELANINPKVMILATDGKTDKNRTKFIDPAVWKS
LKAVKDNKVYDVDRNKWILKSRGIIASESMAEDLEKIAEKAK

(SEQ ID NO:401)
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Figure 56
MNRNIVKLVVEMLILVVAVAGCGQKDTEEKTEMTTIKDELGTEKIKKNPKRVVV
LEYSFADYLAALDMKPVGIADDGSTKNITKSVRDKIGAYESVGSRPQPNMEVISK
LKPDLIIADVSRHKKIKSELSKIAPTIMLVSGTGDYNANIEAFKTVAKAVGKEKEG
EKRLEKHDKILAEIRKKIEQSTLKSAFAFGISRAGMFINNEDTFMGQFLIKMGIQPE
VTKDKTTHVGERKGGPYIYLNNEELANINPK VMILATDGK TDKNRTKFIDPAVW
KSLKAVKDNKVYDVDRNKWLKSRGIIASESMAEDLEKIAEKAK

(SEQ ID NO:402)

Figure 57

MNRNIVKLVVFMLILVVAVAGC GQKDTEEKTEMTTIKDELGTEKIKKNPKRVVV
LEYSFADYLAALDMKPVGIADDGSTKNITKSVRDKIGAYESVGSRPQPNMEVISK
L KPDLIIADVSRHKKIKSELSKIAPTIMLVSGTGDYNAN IEAFKTVAKAVGKEKEG
EKRLEKHDKILAEIRKKIEQSTLKSAFAFGISRAGMFINNEDTFMGQFLIKMGIQPE
VTKDKTTHVGERKGGPYIYLNNEELANINPKVMILATDGKTDKNRTKFIDPAVW
KSLKAVKDNKVYDVDRNKWLKSRGIIASESMAEDLEKIAEKAK

(SEQ ID NO:403)

Figure 58
MTTIKDELGTEKIKKNPKRVVVLEYSFADYLAALDMKPVGIADDGSTKNITKSVR
DKIGAYESVGSRPQPNMEVISKLKPDLIIADVSRHKKIKSELSKIAPTIMLVSGTGD
YNANIEAFKTVAKAVGKEKEGEKRLEKHDKILAEIRKKIEQSTLKSAFAFGISRAG
MFINNEDTFMGQFLIKMGIQPEVTKDKTTHVGERKGGPYIYLNNEELANINPKVMI
LATDGKTDKNRTKFIDPAVWEKSLKAVKDNKVYDVDRNK WLKSRGITASESMAED
LEKIAEKAK

(SEQ ID NO:404)

Figure 59
MNRNIVKLVVFMLILVVAVAGCGQKDTEEKTEMTTIKDELGTEKIKKNPKRVVV
LEYSFADYLAALDMKPVGIADDGSTKNITKSVRDKIGAYESVGSRPQPNMEVISK
LKPDLIIADVSRHKKIKSELSKIAPTIMLVSGTGDYNANIEAFKTVAKAVGKEKEG
EKRLEKHDKILAEIRKKIEQSTLKSAFAFGISRAGMFINNEDTFMGQFLIKMGIQPE
VTKDKTTHVGERKGGPYIYLNNEELANINPK VMILATDGK TDKNRTKFIDPAVW
KSLKAVKDNKVYDVDRNKWLKSRGIIASESMAEDLEKIAEKAK

(SEQ ID NO:405)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

23/112

Figure 60 ‘
MTTIKDELGTEKIKKNPKRVVVLEYSFADYLAALDMKPVGIADDGSTKNITKSVR
DKIGAYESVGSRPQPNMEVISKLKPDLITADVSRHKKIKSELSKIAPTIMLVSGTGD
YNANIEAFKTVAKAVGKEKEGEKRLEKHDKILAEIRKKIEQSTLKSAFAFGISRAG

_ MFINNEDTFMGQFLIKMGIQPEVTKDKTTHVGERKGGPYIYLNNEELANINPKVMI
LATDGKTDKNRTKFIDPAVWKSLKAVKDNKVYDVDRNKWLKSRGIASESMAED
LEKIAEKAK

(SEQ ID NO:406)

Figure 61
MNRNIVKLVVFMLILVVAVAGCGQKDTEEKTEMTTIKDELGTEKIKKNPKRVVV
LEYSFADYLAALDMKPVGIADDGSSKNITKSVRDKIGA YESVGSRPQPNMEVISKL
KPDLIIADVSRI-IKKIKSELSKIAPTIMLVSGTGDYNAN IEAFKTVAKAVGKEKEGE
KRLEKHDKILAEIRKKIEQSTLKSAFAFGISRAGMFINNEDTFMGQFLLKMGIQPEV
TKDKTTHVGERKGGPYIYLNNEELANINPKVMILATDGKTDKNRTKFIDPAVWKS
LKAVKDNKVYDVDRNKWLKSRGIIASESMAEDLEKIAEKAK

(SEQ ID NO:407)

Figure 62
GSDDNGSSKSPYHRIVSLMPSNTEIL YELGLGK YIVGVSTVDD YPKDVKKGKKQF
DALNLNKEELLKAKPDLILAHESQK ATANK VLSSLEKQGIKVVYVKDAQSIDETY
NTFKQIGKLTHHDKQAEQLVEETKDNIDK VIDSIPAHHKK SKVFIEVSSKPEIYTAG
KHTFFNDMLEKLEAQNVYSDINGWNPVTKESIKKNPDILISTEAKTRSDYMDIIKK
RGGFNKINAVKNTRIEVVNGDEVSRPGPRIDEGLKELRDAIYRK

(SEQ ID NO:408)

Figure 63
MKXKSLIAFILIFMLVLSGCGMKDNDKQGSDDNGSSKSPYHRIVSLMPSNTEILYEL
GLGKYIVGVSTVDDYPKDVKKGKKQFDALNLNKEELLKAKPDLILAHESQKATA
NKVLSSLEKQGIKVVYIKDAQSIDETYNTFKQIGKLTHHDKQAEQLVEETKDNIDK
VIDSIPAHHKKSKVFIEVSSKPETY TAGKHTFFNDMLEKLEAQNVYSDINGWNPVT
KESHKKNPDILISTEAKTRSDYMDIIKKRGGFNKINAVKNTRIEVVNGDEVSRPGP
RIDEGLKELRDAIYRK

(SEQ ID NO:409)
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Figure 64
MKKSLIAFILIFMLVLSGCGMKDNDKQGSDDNGSSKSPYHRIVSLMPSNTEIL YEL
GLGKYIVGVSTVDDYPKDVKEGKKQFDALNLNKEELLKAKPDLILAHESQKATA
NKVLSSLEKQGIKVVYVKDAQSIDETYNTFKQIGKLTHHDKQAEQLVEETKDNID
KVIDSIPAHHKK SKVFIEVSSKPEIYTAGKHTFFNDMLEKLEAQNVYSDINGWNPV
TKESIKKNPDILISTEAKTRSD YMDIIKKRGGFNKINAVKNTRIEVVNGDEVSRPGP
RIDEGLKELRDAIYRK

(SEQ ID NO:410)

Figure 65
MKKSLIAFILIFMLVLSGCGMKDNDKQGSDDNGSSKSPYHRIVSLMPSNTEILYEL
GLGKYIVGVSTVDDYPKDVKKGKKQFDALNLNKEELLKAKPDLILAHESQKATA
NKVLSSLEKQGIKVVYVKDAQSIDETYNTFKQIGKLTHHEKQAEQLVEETKDNID
KVIDSIPAHHKKSKVFIEVSSKPEIYTAGKHTFFNDMLEKLEAQNVYSDINGWNPV
TKESIIKKNPDILISTEAKTRSDYMDIIKKRGGFNKINAVKNTRIEVVNGDEVSRPGP
RIDEGLKELRDAIYRK

(SEQ ID NO:411)

Figure 66
MKKSLIAFILIFMLVLSGCGMKDNDKQGSNDNGSSKSPYHRIVSLMPSNTEIL YEL
GLGKYIVGVSTVDDYPKDVKEGKKQFDALNLNKEELLKEKPDLILAHESQKATA
NKVLSSLEKQGIKVVYVKDAQSIDETYNTFKQIGKLTHHDKQAEQLVEETKDNID
KVIDSIPAHHKK SKVFIEVSSKPEIY TAGKHTFFNDMLEKLEAQNVYSDINGWNPV
TKESIIKKNPDILISTEAKTRSD YMDIIKKR GGFNKINAVKNTRIEVVNGDEVSRPGP
 RIDEGLKELRDAIYRK '
(SEQ ID NO:412)

Figure 67
MKKSLIAFILIFMLVLSGCGMKDNDKQGSNDNGSSKSPYHRIVSLMPSNTEILYEL
GLGKYIVGVSTVDDYPKDVKKGKKQFDALNLNKEELLKAKPDLILAHESQKATA
NKVLSSLEKQGIKVVYVKDAQSIDETYNTFKQIGKLTHHDKQAEQLVEETKDNID
KVIDSIPAHHKKSKVFIEVSSKPEIY TAGKHTFFNDMLEKLEAQNVYSDINGWNPV
TKESIKKNPDILISTEAKTRSD YMDIIKKRGGFNKINAVKNTRIEVVNGDEVSRPGP
RIDEGLKELRDAIYRK

(SEQ ID NO:413)
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MKKSLIAFILIFMLVLSGCGMKDNDKQGSDDNGSSKSPYHRIVSLMPSNTEILYEL
GLGKYIVGVSTVDDYPKDVKEGKKQFDALNLNKEELLKAKPDLILAHESQKATA
NKVLSSLEKQGIKVVYVKDAQSIDETYNTF KQIGKLTHHDKQAEQLVEETKDNID
KVIDSIPAHHKKSKVFIEVSSKPEITY TAGKHTFFNDMLEKLEAQNVYSDINGWNPV
TKESHKKNPDILISTEAKTRSDYMDIIKKRGGFNKINAVKNTRIEVVNGDEVSRPGP
RIDEGLKELRDAIYRK
(SEQ ID NO:414)

Figure 69
MKDNDKQGSNDNGSSKSPYHRIVSLMPSNTEILYELGLGKYIVGVSTVDDYPKDV
KKGKKQFDALNLNKEELLKAKPDLILAHESQKATANKVLSSLEKQGIKVVYVKD
AQSIDETYNTFKQIGKLTHHDKQAEQLVEETKDNIDKVIDSIPAHHKKSKVFIEVSS
KPEIYTAGKHTFFNDMLEKLEAQNVYSDINGWNPVTKESIKKNPDILISTEAKTRS
DYMDIIKKRGGFNKINAVKNTRIEVVNGDEVSRPGPRIDEGLKELRDAIYRK

(SEQ ID NO:415)

Figure 70
MKKSLIAFILIFMLVLSGCGMKDNDKQGSNDNGSSKSPYHRIVSLMPSNTEILYEL
GLGKYIVGVSTVDDYPKDVKKGKKQFDALNLNKEELLKAKPDLILAHESQKATA
NKVLSSLEKQGIKVVYVKDAQSIDETYNTFKQIGKLTHHDKQAEQLVEETKDNID
KVIDSIPAHHKKSKVFIEVSSKPETY TAGKHTFFNDMLEKLEAQNVYSDINGWNPV
TKESIKKNPDILISTEAKTRSDYMDIIKKRGGFNKINAVKNTRIEVVNGDEVSRPGP
RIDEGLKELRDAIYRK

(SEQ ID NO:416)

Figure 71

MKDNDKQGSNDNGSSKSPYHRIVSLMPSNTEIL YELGLGKYIVGVSTVDDYPKDV
KKGKKQFDALNLNKEELLKAKPDLILAHESQKATANKVLSSLEKQGIKVVYVKD
AQSIDETYNTFKQIGKL THHDKQAEQLVEETKDNIDK VIDSIPAHHKK SKVFIEVSS
KPEIYTAGKHTFFNDMLEKLEAQNVYSDINGWNPVTKESIIKKNPDILISTEAKTRS
DYMDIIKKRGGFNKINAVKNTRIEVVNGDEVSRPGPRIDEGLKELRDAIYRK

(SEQ ID NO:417)
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Figure 72
MKKSLIAFILIFMLVLSGCGMKDNDKQGSNDNGSSKSPYHRIVSLWSNTEILYEL
GLGKYIVGVSTVDDYPKDVKEGKKQFDALNLNKEELLKEKPDLILAHESQKATA
NKVLSSLEKQGIKVVYVKDAQSIDETYNTFKQIGKLTHHDKQAEQLVEETKDNID
KVIDSIPAHHKKSKVFIEVSSKPEIYTAGKHTFFNDMLEKLEAQNVYSDINGWNPV
TKESIKKNPDILISTEAKTRSD YMDIIKKRGGFNKINAVKNTRIEVVNGDEVSRPGP
R IDEGLKELRDAIYRK

(SEQ ID NO:418)

Figure 73
SDKSNGKLKVVTTNSILYDMAKNVGGDNVDIHSIVPVGQDPHEYEVKPKDIKKLT
DADVILYNGLNLETGNGWFEKALEQAGKSLKDKKVIAVSKDVKPIYLNGEEGNK
DKQDPHAWLSLDNGIKYVKTIQQTFIDNDKKHKADYEKQ GNKYIAQLEKLNNDS
KDKFNDIPKEQRAMITSEGAFKYFSKQYGITPGYIWEINTEKQGTPEQMRQAIEFV
KKHKLKHLLVETSVDKKAMESLSEETKKDIFGEVYTDSIGKEGTKGDSYYKMMK
SNIETVHGSMK |
(SEQ ID NO:419)

Figure 74 »
MKKLVPLLLALLLLVAACGTGGKQSSDKSNGKLKVVTTNSILYDMAKNVGGDN
VDIHSIVPVGQDPHEYEVKPKDIKKLTDADVILYNGLNLETGNGWFEKALEQAGK
SLKDKKVIAVSKDVKPIYLNGEEGNKDKQDPHAWLSLDNGIKY VKTIQQTFIDND
KKHKADYEKQGNKYIAQLEKLNNDSKDKFNDIPKEQRAMITSEGAFKYFSKQYGI
TPGYIWEINTEKQGTPEQMRQAIEFVKKHKLKHLLVETSVDKKAMESLSEETKKD
IFGEVYTDSIGKEGTKGDSY YKMMKSNIETVHGSMK .

(SEQ ID NO:420)

Figure 75
MKKLVPLLLALLLLVAACGTGGKQSSDKSNGKLKVVTTNSILYDMAKNVGGDN
VDIHSIVPVGQDPHEYEVKPKDIKKLTDADVILYNGLNLETGNGWFEKALEQAGK
SLKDKKVIAVSKDVKPIYLNGEEGNKDKQDPHAWLSLDNGIKYVKTIQQTFIDND
KKHKADYEKQGNKYIAQLEKLNNDSKDKFNDIPKEQRAMITSEGAFKYFSKQYGI
TPGYIWEINTEKQGTPEQMRQAIEFVKKHKILKHLLVETSVDKKAMESLSEETKKD
IFGEVYTDSIGKEGTKGDSY YKMMKSNIETVHGSMK

(SEQ ID NO:421)
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Figure 76

MKKLVPLLLALLLLVAACGTGGKQSSDKSNGKLK VVTTNSILYDMAKNVGGDN

VDIHSIVPVGQDPHEYEVKPKDIKKLTDADVIL YNGLNLETGNGWFEKALEQAGK

SLKDKKVIAVSKDVKPIYLNGEEGNKDKQDPHA WLSLDNGIK Y VK TIQQTFIDND

KKHKADYEKQGNKYIAQLEKLNNDSKDKFNDIPKEQRAMITSEGAFK YFSKQYGI

TPGYTWEINTEKQGTPEQMRQAIEFVKKHKLKHLLVETSVDKKAMESLSEETKKD
. IFGEVYTDSIGKEGTKGDSYYKMMKSNIETVHGSMK

(SEQ ID NO:422)

Figure 77
MKKLVPLLLALLLLVAACGTGGKQSSDKSNGKLKVVTTNSILYDMAKNVGGDN
VDIHSIVPVGQDPHEYEVKPKDIKKLTDADVILYNGLNLETGNGWFEKALEQAGK
SLKDKKVIAVSKDVKPIYLNGEEGNKDKQDPHAWLSLDNGIKYVKTIQQTFIDND
KKHKADYEKQGNKYIAQLEKLNNDSKDKFNDIPKEQRAMITSEGAFKYFSKQYGI
TPGYIWEINTEKQGTPEQMRQAIEFVKKHKLKHLLVETSVDKKAMESLSEETKKD
IFGEVYTDSIGKEGTKGDSY YKMMKSNIETVHGSMK '
(SEQ ID NO:423)

Figure 78
MKKLVPLLLALLLLVAACGTGGKQSSDKSNGKLKVVTTNSILYDMAKNVGGDN
VDIHSIVPVGQDPHEYEVKPKDIKKLTDADVILYNGLNLETGNGWFEKALEQAGK
SLKDKKVIAVSKDVKPIYLNGEEGNKDKQDPHAWLSLDNGIKY VKTIQQTFIDND
KKHKADYEKQGNK YIAQLEKLNNDSKDKFNDIPKEQRAMITSEGAFKYFSKQYGI
TPGYIWEINTEKQGTPEQMRQAIEFVKKHKLKHLLVETSVDKKAMESLSEETKKD
IFGEVYTDSIGKEGTKGDSYYKMMKSNIETVHGSMK

(SEQ ID NO:424)

Figure 79
MKKLVPLLLALLLLVAACGTGGKQSSDKSNGKLKVVTTNSILYDMAKNVGGDN
VDIHSIVPVGQDPHEYEVKPKDIKKL TDADVILYNGINLETGNGWFEK ALEQAGK
SLKDKKVIAVSKDVKPIYLNGEEGNKDKQDPHAWLSLDNGIKY VK TIQQTFIDND
KKHK ADYEKQGNK YIAQLEKI NNDSKDKFNDIPKEQRAMITSEGAFK YFSKQYGI
TPGYIWEINTEKQGTPEQMRQAIEFVKKHKLKHLL.VETSVDKK AMESLSEETKKD
IFGEVYTDSIGKEGTK GDSY YKMMKSNIETVHGSMK ‘

(SEQ ID NO:425) |
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Figure 80 ,
MKKLVPLLLALLLLVAACGTGGKQSSDKSNGKLKVVTTNSILYDMAKNVGGD
VDIHSIVPVGQDPHEYEVKPKDIKKLTDADVILYNGLNLETGNGWFEKALEQAGK
SLKDKKVIAVSKDVKPIYLNGEEGNKDKQDPHAWLSLDNGIKY VKTIQQTFIDND
KKHKADYEKQGNKYIAQLEKLNNDSKDKFNDIPKEQRAMITSEGAFKYFSKQYGI
TPGYIWEINTEKQGTPEQMRQAIEFVKKHKLKHLLVETSVDKKAMESLSEETKKD
IFGEV.YTDSIGKEGTKGDSYYKMMKSNIETVHGSMK

(SEQ ID NO:426)

Figure 81
MKKLVPLLLALLLLVAACGTGGKQSSDKSNGKLKVVTTNSILYDMAKNVGGDN
VDIHSIVPVGQDPHEYEVKPKDIKKLTDADVILYNGLNLETGNGWFEKALEQAGK
SLKDKKVIAVSKDVKPIYLNGEEGNKDKQDPHAWLSLDNGIKYVKTIQQTFIDND
KKHKADYEKQGNKYIAQLEKLNNDSKDKFNDIPKEQRAMITSEGAFKYFSKQYGI
TPGYIWEINTEKQGTPEQMRQAIEFVKKHKLKHLLVETSVDKKAMESLSEETKKD
IFGEVYTDSIGKEGTKGDSYYKMMKSNIETVHGSMK

(SEQ ID NO:427)

Figure 82
MKKLVPLLLALLLLVAACGTGGKQSSDKSNGKLKVVTTNSILYDMAKNVGGDN
VDIHSIVPVGQDPHEYEVKPKDIKKLTDADVILYNGLNLETGNGWFEKALEQAGK
SLKDKKVIAVSKDVKPIYLNGEEGNKDKQDPHAWLSLDNGIKYVKTIQQTFIDND
KKHKADYEKQGNK YIAQLEKLNNDSKDSKDKFNDIPKEQRAMITSEGAFK YFSK
QYGITPGYIWEINTEK QGTPEQMRQAIEFVKKHKLKHLLVETSVDKKAMESLSEE
TKKDIFGEVYTDSIGKEGTKGDSY YKMMKSNIETVHGSMK

(SEQ ID NO:428) '

Figure 83
MKXKLVPLLLALLLLVAACGTGGKQSSDKSNGKLKVVTTNSILYDMAKNVGGDN
VDIHSIVPVGQDPHEYEVKPKDIKKLTDADVILYNGLNLETGNGWFEKALEQAGK
SLKDKKVIAVSKDVKPIYLNGEEGNKDKQDPHAWLSLDNGIKYVKTIQQTFIDND
KKHKADYEKQGNKYTAQLEKLNNDSKDKFNDIPKEQRAMITSEGAFKYFSKQYGI
TPGYIWEINTEKQGTPEQMRQAIEFVKKHKLKHLLVETSVDKKAMESLSEETKKD
IFGEVYTDSIGKEGTKGDSY YKMMKSNIETVHGSMK

(SEQ ID NO:429)
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Figure 84
TTAGAAACAAATAAAAATCATGCAACAGCTTGGCAAGGATTTAAAAATGGAA
GATGGAACAGACACGTAGATGTAAGAGAGTTTATCCAATTAAACTACACTCTT
TATGAAGGTAATGATTCATTTTTAGCAGGACCAACAGAAGCAACTTCTAAACT
TTGGGAACAAGTAATGCAGTTATCGAAAGAAGAACGTGAACGTGGCGGCATG
TGGGATATGGACACGAAAGTAGCTTCAACAATCACATCTCATGATGCTGGTTA
TITAGACAAAGATTTAGAAACAATTGTAGGTGTACAAACTGAAAAGCCATTCA
AACGTTCAATGCAACCATTCGGTGGTATTCGTATGGCGAAAGCAGCTTGTGAA
GCTTACGGTTACGAATTAGACGAAGAAACTGAAAAAATCTTTACAGATTATCG
TAAAACACATAACCAAGGTGTATTCGATGCATATTCTAGAGAAATGTTGAACT
GCCGTAAAGCAGGTGTAATCACTGGTTTACCTGATGCATACGGACGTGGACGT
ATTATCGGTGACTATCGTCGTGTAGCTTTATATGGTGTAGATITCTTAATGGAA
GAAAAAATGCACGACTTCAACACGATGTCTACAGAAATGTCAGAAGATGTAA
TTCGTTTACGTGAAGAATTATCAGAACAATATCGTGCATTAAAAGAATTAAAA
GAACTTGGGCAAAAATATGGTTTCGATTTAAGCCGTCCAGCAGAAAACTTCAA
AGAAGCAGTTCAATGGTTATACTTAGCATACCTTGCTGCAATTAAAGAACAAA
ACGGTGCAGCAATGAGTTTAGGTCGTACATCAACATACTTAGATATCTATGCT
GAACGTGACCTTAAAGCAGGTGTTATTACTGAAAGCGAAGTTCAAGAAATTAT
TGACCACTTCATCATGAAATTACGTATTGTTAAATTTGCTCGTACACCTGATTA
CAATGAATTATTCTCTGGAGACCCAACTTGGGTAACTGTATCTATCGGTGGTG
TAGGTATTGACGGACGTCCACTTGTTACGAAAAACTCATTCCGTTTCTTACACT
CATTAGATAACTTAGGTCCAGCACCAGAACCAAACTTAACAGTATTATGGTCA
GTACGTTTACCTGACAACTTCAAAACATACTGTGCAAAAATGAGTATTAAAAC
AAGTTCTATCCAATATGAAAATGATGACATTATGCGTGAAAGCTATGGCGATG
ACTATGGTATCGCATGTTGTGTATCAGCGGTGACAATTGGTAAACAAATGCAA
TTCTTCGGTGCACGTGCGAACATAGCTAAAACATTACTTTACGCTATCAATGG
TGGTAAAGATGAAAAGTCTGGTGCACAAGTTGGTCCAAACTTCGAAGGTATTA
ACAGCGAAGTATTAGAATATGACGAAGTATTCAAGAAATTTGATCAAATGAT
GGATTGGCTAGCAGGTGTTTACATTAACTCATTAAATGTTATTCACTACATGCA
CGATAAATACAGCTATGAACGTATTGAAATGGCATTACATGATACAGAAATTG
TACGTACAATGGCAACAGGTATCGCTGGTTTATCAGTAGCAGCTGACTCATTA
TCTGCAATTAAATATGCACAAGTTAAACCAATTCGTAACGAAGAAGGTCTTGT
AGTAGACTTTGAAATCGAAGGCGACTTCCCTAAATACGGTAACAATGACGACC
GTGTAGATGATATCGCAGTTGATTTAGTAGAACGCTTTATGACTAAATTACGT
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AGTCATAAAACATATCGTGATTCAGAACATACAATGAGTGTATTAACAATTAC
TTCAAACGTTGTATACGTTAAGAAAACTGGTAACACACCAGACGGACGTAAA
GCTGGCGAACCATTTGCACCAGGTGCAAACCCAATGCATGGCCGTGACCAAA
AAGGTGCATTATCTTCATTAAGTTCTGTAGCTAAGATCCCTTACGATTGCTGTA
AAGATGGTATTTCAAATACATTCAGTATCGTACCAAAATCATTAGGTAAAGAA
CCAGAAGATCAAAACCGTAACTTAACTAGTATGTTAGATGGTTACGCAATGCA
ATGTGGTCACCACTTAAATATTAACGTATTTAACCGTGAAACATTAATAGATG
CAATGGAACATCCAGAAGAATATCCACAGTTAACAATCCGTGTATCTGGTTAC
GCTGTTAACTTCATTAAATTAACACGTGAACAACAGTTAGATGTAATTTCTCGT
ACATTCCATGAAAGTATGTAA

(SEQ ID NO:430)

Figure 85
ATGTTAGAAACAAATAAAAATCATGCAACAGCTTGGCAAGGATTTAAAAATG
GAAGATGGAACAGACACGTAGATGTAAGAGAGTTTATCCAATTAAACTACAC
TCTTTATGAAGGTAATGATTCATTITTTAGCAGGACCAACAGAAGCAACTTCTA
AACTTTGGGAACAAGTAATGCAGTTATCGAAAGAAGAACGTGAACGTGGCGG
CATGTGGGATATGGACACGAAAGTAGCTTCAACAATCACATCTCATGATGCTG
GTTATTTAGACAAAGATTTAGAAACAATTGTAGGTGTACAAACTGAAAAGCCA
TTCAAACGTTCAATGCAACCATTCGGTGGTATTCGTATGGCGAAAGCAGCTTG
TGAAGCTTACGGTTACGAATTAGACGAAGAAACTGAAAAAATCTTTACAGATT
~ ATCGTAAAACACATAACCAAGGTGTATTCGATGCATATTCTAGAGAAATGTTG
AACTGCCGTAAAGCAGGTGTAATCACTGGTTTACCTGATGCATACGGACGTGG
ACGTATTATCGGTGACTATCGTCGTGTAGCTTTATATGGTGTAGATTTCTTAAT
GGAAGAAAAAATGCACGACTTCAACACGATGTCTACAGAAATGTCAGAAGAT
GTAATTCGTTTACGTGAAGAATTATCAGAACAATATCGTGCATTAAAAGAATT
AAAAGAACTTGGACAAAAATATGGTTTCGATTTAAGCCGTCCAGCAGAAAAC
TTCAAAGAAGCAGTTCAATGGTTATACTTAGCATACCTTGCTGCAATTAAAGA
ACAAAACGGTGCAGCAATGAGTTTAGGTCGTACATCAACATICITAGATATCT
ATGCTGAACGTGACCTTAAAGCAGGTGTTATTACTGAAAGCGAAGTTCAAGAA
ATTATTGACCACTTCATCATGAAATTACGTATTGTTAAATTTGCTCGTACACCT
GATTACAATGAATTATTCTCTGGAGACCCAACTTGGGTAACTGAATCTATCGG
TGGTGTAGGTATTGACGGACGTCCACTTGTTACGAAAAACTCATTCCGTITTCTT
ACACTCATTAGATAACTTAGGTCCAGCACCAGAACCAAACTTAACAGTATTAT
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GGTCAGTACGTTTACCTGACAACTTCAAAACATACTGTGCAAAAATGAGTATT
AAAACAAGTTCTATCCAATATGAAAATGATGACATTATGCGTGAAAGCTATGG
CGATGACTATGGTATCGCATGTTGTGTATCAGCGATGACAATTGGTAAACAAA
TGCAATTCTTCGGTGCACGTGCGAACTTAGCTAAAACATTACTTTACGCTATCA
ATGGTGGTAAAGATGAAAAATCTGGCGCACAAGTTGGTCCAAACTTCGAAGG
TATTAACAGCGAAGTATTAGAATATGACGAAGTATTCAAGAAATTTGATCAAA
TGATGGATTGGCTAGCAGGTGTTTACATTAACTCATTAAATGTTATTCACTACA
TGCACGATAAATACAGCTATGAACGTATTGAAATGGCATTACATGATACAGAA
ATTGTACGTACAATGGCAACAGGTATCGCTGGTTTATCAGTAGCAGCTGACTC
ATTATCTGCAATTAAATATGCACAAGTTAAACCAATTCGTAACGAAGAAGGTC
TTGTAGTAGACTTTGAAATCGAAGGCGACTTCCCTAAATACGGTAACAATGAC
GACCGTGTAGATGATATCGCAGTTGATTTAGTAGAACGCTTTATGACTAAATT
ACGTAGTCATAAAACATATCGTGATTCAGAACATACAATGAGTGTATTAACAA
TTACTTCAAACGTTGTATACGGTAAGAAAACTGGTAACACACCAGACGGACGT
AAAGCTGGCGAACCATTTGCACCAGGTGCAAACCCAATGCATGGCCGTGACC
AAAAAGGTGCATTATCTTCATTAAGTTCTGTAGCTAAGATCCCTTACGATTGCT
GTAAAGATGGTATTTCAAATACATTCAGTATCGTACCAAAATCATTAGGTAAA
GAACCAGAAGATCAAAACCGTAACTTAACTAGTATGTTAGATGGTTACGCAAT
GCAATGTGGTCACCACTTAAATATTAACGTATTTAACCGTGAAACATTAATAG
ATGCAATGGAACATCCAGAAGAATATCCACAGTTAACAATCCGTGTATCTGGT
TACGCTGTTAACTTCATTAAATTAACACGTGAACAACAATTAGATGTAATTTCT
CGTACATTCCATGAAAGTATGTAA

(SEQ ID NO:431)

Figure 86
ATGTTAGAAACAAATAAAAATCATGCAACAGCTTGGCAAGGATTTAAAAATG
GAAGATGGAACAGACACGTAGATGTAAGAGAGTTTATCCAATTAAACTACAC
TCTTTATGAAGGTAATGATTCATTTTTAGCAGGACCAACAGAAGCAACTICTA
AACTTTGGGAACAAGTAATGCAGTTATCGAAAGAAGAACGTGAACGTGGCGG
CATGTGGGATATGGACACGAAAGTAGCTTCAACAATCACATCTCATGATGCTG
GITATTTAGACAAAGATTTAGAAACAATTGTAGGTGTACAAACTGAAAAGCCA
TTCAAACGTTCAATGCAACCATTCGGTGGTATTCGTATGGCGAAAGCAGCTTG
TGAAGCTTACGGTTACGAATTAGACGAAGAAACTGAAAAAATCTTTACAGATT
ATCGTAAAACACATAACCAAGGTGTATTCGATGCATATTCTAGAGAAATGTTG
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AACTGCCGTAAAGCAGGTGTAATCACTGGTTTACCTGATGCATACGGACGTGG
ACGTATTATCGGTGACTATCGTCGTGTAGCTTTATATGGTGTAGATTTCTTAAT
GGAAGAAAAAATGCACGACTTCAACACGATGTCTACAGAAATGTCAGAAGAT
GTAATTCGTTTACGTGAAGAATTATCAGAACAATATCGTGCATTAAAAGAATT
AAAAGAACTTGGACAAAAATATGGTTTCGATTTAAGCCGTCCAGCAGAAAAC
TTCAAAGAAGCAGTTCAATGGTTATACTTAGCATACCTTGCTGCAATTAAAGA
ACAAAACGGTGCAGCAATGAGTTTAGGTCGTACATCAACATTCTTAGATATCT
ATGCTGAACGTGACCTTAAAGCAGGCGTTATTACTGAAAGCGAAGTTCAAGA
AATTATTGACCACTTCATCATGAAATTACGTATTGTTAAATTTGCTCGTACACC
TGATTACAATGAATTATTCTCTGGAGACCCAACTTGGGTAACTGAATCTATCG
GTGGTGTAGGTATTGACGGACGTCCACTTGTTACGAAAAACTCATTCCGTTTCT
TACACTCATTAGATAACTTAGGTCCAGCTCCAGAACCAAACTTAACAGTATTA
TGGTCAGTACGTTTACCTGACAACTTCAAAACATACTGTGCAAAAATGAGTAT
TAAAACAAGTTCTATCCAATATGAAAATGATGACATTATGCGCGAAAGCTATG
GCGATGACTATGGTATCGCATGTTGTGTATCAGCGATGACAATTGGTAAACAA
ATGCAATTCTTCGGTGCACGTGCGAACTTAGCTAAAACATTACTTITACGCAAT
CAATGGTGGTAAAGATGAAAAATCTGGTGCACAAGTTGGTCCAAACTTCGAA
GGTATTAACAGCGAAGTATTAGAATATGACGAAGTATTCAAGAAATTTGATCA
AATGATGGATTGGCTAGCAGGTGTTTACATTAACTCATTAAATGTTATTCACTA
CATGCACGATAAATACAGCTATGAACGTATTGAAATGGCATTACATGATACAG
AAATTGTACGTACAATGGCAACAGGTATCGCTGGTTTATCAGTAGCAGCTGAC
TCATTATCTGCAATTAAATATGCACAAGTTAAACCAATTCGTAACGAAGAAGG
TCTTGTAGTAGACTTTGAAATCGAAGGCGACTTCCCTAAATACGGTAACAATG
ACGACCGTGTAGATGATATCGCAGTTGATTITAGTAGAACGCTTCATGACTAAA
TTACGTAGTCATAAAACATATCGTGATTCAGAACATACAATGAGTGTATTAAC
AATTACTTCAAACGTTGTATACGGTAAGAAAACTGGTAACACACCAGACGGA
CGTAAAGCTGGCGAACCATTTGCTCCAGGTGCAAACCCAATGCATGGCCGTGA
CCAAAAAGGTGCATTATCTTCATTAAGTTCTGTAGCTAAGATCCCTTACGATTG
CTGTAAAGATGGTATTTCAAATACATTCAGTATCGTACCAAAATCATTAGGTA
AAGAACCAGAAGATCAAAACCGTAACTTAACTAGTATGTTAGATGGTTACGC
AATGCAATGTGGTCACCACTTAAATATTAACGTATTTAACCGTGAAACATTAA
TAGATGCAATGGAACATCCAGAAGAATATCCACAGTTAACAATCCGTGTATCT
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GGTTACGCTGTTAACTTCATTAAATTAACACGTGAACAACAATTAGATGTAAT
TTCTCGTACATTCCATGAAAGTATGTAA
- (SEQ ID N0:432)

Figure 87
ATGTTAGAAACAAATAAAAATCATGCAACAGCTTGGCAAGGATTTAAAAATG
GAAGATGGAACAGACACGTAGATGTAAGAGAGTTTATCCAATTAAACTACAC

- TCTTTATGAAGGTAATGATTCATTTTTAGCAGGACCAACAGAAGCAACTTCTA
AACTTTGGGAACAAGTAATGCAGTTATCGAAAGAAGAACGTGAACGTGGCGG
CATGTGGGATATGGACACGAAAGTAGCTTCAACAATCACATCTCATGATGCTG
GTTATTTAGACAAAGATTTAGAAACAATTGTAGGTGTACAAACTGAAAAGCCA
TTCAAACGTTCAATGCAACCATTCGGTGGTATTCGTATGGCGAAAGCAGCTTG
TGAAGCTTACGGTTACGAATTAGACGAAGAAACTGAAAAAATCTTTACAGATT
ATCGTAAAACACATAACCAAGGTGTATTCGATGCATATTCTAGAGAAATGTTG
AACTGCCGTAAAGCAGGTGTAATCACTGGTTTACCTGATGCATACGGGCGTGG
ACGTATTATCGGTGACTATCGTCGTGTAGCTTTATATGGTGTAGATTTCTTAAT
GGAAGAAAAAATGCACGACTTCAACACGATGTCTACAGAAATGTCAGAAGAT
GTAATTCGTTTACGTGAAGAATTATCAGAACAATATCGTGCATTAAAAGAATT
AAAAGAACTTGGACAAAAATATGGTTTCGATTTAAGCCGTCCAGCAGAAAAC
TTCAAAGAAGCAGTTCAATGGTTATACTTAGCATACCTTGCTGCAATTAAAGA
ACAAAACGGTGCAGCAATGAGTTTAGGTCGTACATCAACATTCTTAGATATCT
ATGCTGAACGTGACCTTAAAGCAGGTGTTATTACTGAAAGCGAAGTTCAAGAA
ATTATTGACCACTTCATCATGAAATTACGTATTGTTAAATTTGCTCGTACACCT
GATTACAATGAATTATTCTCTGGAGACCCAACTTGGGTAACTGAATCTATCGG
TGGTGTAGGTATTGACGGACGTCCACTTGTTACGAAAAACTCATTCCGTTTCTT
ACACTCATTAGATAACTTAGGTCCAGCACCAGAACCAAACTTAACAGTATTAT |
GGTCAGTACGTTTACCAGACAACTTCAAAACATACTGTGCAAAAATGAGTATT
AAAACAAGTTCTATCCAATATGAAAATGATGACATTATGCGTGAAAGCTATGG
CGATGACTATGGTATCGCATGTTGTGTATCAGCGATGACAATTGGTAAACAAA
TGCAATTCTTCGGTGCACGTGCGAACTTAGCTAAAACATTACTTTACGCTATCA
ATGGTGGTAAAGATGAAAAATCTGGTGCACAAGTTGGTCCAAACTTCGAAGG
TATTAACAGCGAAGTATTAGAATATGACGAAGTATTCAAGAAATITGATCAAA
TGATGGATTGGCTAGCAGGTGTTTACATTAACTCATTAAATGTTATTCACTACA
TGCACGATAAATACAGCTATGAACGTATTGAAATGGCATTACATGATACAGAA
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ATTGTACGTACAATGGCAACAGGTATCGCTGGTTTATCAGTAGCAGCTGACTC
ATTATCTGCAATTAAATATGCACAAGTTAAACCAATTCGTAACGAAGAAGGTC
TTGTAGTAGACTTTGAAATCGAAGGCGACTTCCCTAAATACGGTAACAATGAC
GACCGTGTAGATGATATCGCAGTTGATTTAGTAGAACGCTTTATGACTAAATT
ACGTAGTCATAAAACATATCGTGATTCAGAACATACAATGAGTGTATTAACAA
TTACTTCAAACGTTGTATACGGTAAGAAAACTGGTAACACACCAGACGGACGT
AAAGCTGGCGAACCATTTGCACCAGGTGCAAACCCAATGCATGGCCGTGACC
AAAAAGGTGCATTATCTTCATTAAGTTCTGTAGCTAAGATTCCTTACGATTGCT
GTAAAGATGGTATTTCAAATACATTCAGTATCGTACCAAAATCATTAGGTAAA
GAACCAGAAGATCAAAACCGTAACTTAACTAGTATGTTAGATGGTTACGCAAT
GCAATGTGGTCACCACTTAAATATTAACGTATTTAACCGTGAAACATTAATAG
ATGCAATGGAACATCCAGAAGAATATCCACAGTTAACAATCCGTGTATCTGGT
TACGCTGTTAACTTCATTAAATTAACACGTGAACAACAATTAGATGTAATTTCT
CGTACATTCCATGAAAGTATGTAA

(SEQ ID NO:433)

Figure 88
ATGTTAGAAACAAATAAAAATCATGCAACAGCTTGGCAAGGATTTAAAAATG
GAAGATGGAACAGACACGTAGATGTAAGAGAGTTTATCCAATTAAACTACAC
TCTTTATGAAGGTAATGATTCATTTTTAGCAGGACCAACAGAAGCAACTICTA
AACTTTGGGAACAAGTAATGCAGTTATCGAAAGAAGAACGTGAACGTGGCGG
CATGTGGGATATGGACACGAAAGTAGCTTCAACAATCACATCTCATGATGCTG
GTTATTTAGACAAAGATTTAGAAACAATTGTAGGTGTACAAACTGAAAAGCCA
TTCAAACGTTCAATGCAACCATTCGGTGGTATTCGTATGGCGAAAGCAGCTTG
TGAAGCTTACGGTTACGAATTAGACGAAGAAACTGAAAAAATCTTTACAGATT
ATCGTAAAACACATAACCAAGGTGTATTCGATGCATATTCTAGAGAAATGTTG
AACTGCCGTAAAGCAGGTGTAATCACTGGTTTACCTGATGCATACGGACGTGG
ACGTATTATCGGTGACTATCGTCGTGTAGCTTTATATGGTGTAGATTTCTITAAT
GGAAGAAAAAATGCACGACTTCAACACGATGTCTACAGAAATGTCAGAAGAT
GTAATTCGTTTACGTGAAGAATTATCAGAACAATATCGTGCATTAAAAGAATT
AAAAGAACTTGGACAAAAATATGGTTTCGATTTAAGCCGTCCAGCAGAAAAC
TTCAAAGAAGCAGTTCAATGGTTATACTTAGCATACCTTGCTGCAATTAAAGA
ACAAAACGGTGCAGCAATGAGTTTAGGTCGTACATCAACATTCTTAGATATCT
ATGCTGAACGTGACCTTAAAGCAGGCGTTATTACTGAAAGCGAAGTTCAAGA
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AATTATTGACCACTTCATCATGAAATTACGTATTGTTAAATTTGCTCGTACACC
TGATTACAATGAATTATTCTCTGGAGACCCAACTTGGGTAACTGAATCTATCG
GTGGTGTAGGTATTGACGGACGTCCACTTGTTACGAAAAACTCATTCCGTTTICT
TACACTCATTAGATAACTTAGGTCCAGCTCCAGAACCAAACTTAACAGTATTA
TGGTCAGTACGTTTACCTGACAACTTCAAAACATACTGTGCAAAAATGAGTAT
TAAAACAAGTTCTATCCAATATGAAAATGATGACATTATGCGTGAAAGCTATG
GC'GATGACTATGGTATCGCATGTTGTGTATCAGCGATGACAATTGGTAAACAA‘
ATGCAATTCTTCGGTGCACGTGCGAACTTAGCTAAAACATTACTTTACGCTATC
AATGGTGGTAAAGATGAAAAATCTGGTGCACAAGTTGGTCCAAACTTCGAAG
GTATTAACAGCGAAGTATTAGAATATGACGAAGTATTCAAGAAATTTGATCAA
ATGATGGATTGGCTAGCAGGTGTTTACATTAACTCATTAAATGTTATTCACTAC
ATGCACGATAAATACAGCTATGAACGTATTGAAATGGCATTACATGATACAGA
AATTGTACGTACAATGGCAACAGGTATCGCTGGTTTATCAGTAGCAGCTGACT
CATTATCTGCAATTAAATATGCACAAGTTAAACCAATTCGTAACGAAGAAGGT
CTTGTAGTAGACTTTGAAATCGAAGGCGACTTCCCTAAATACGGTAACAATGA
CGACCGTGTAGATGATATCGCAGTTGATTTAGTAGAACGCTTTATGACTAAAT
TACGTAGTCATAAAACATATCGTGATTCAGAACATACAATGAGTGTATTAACA
ATTACTTCAAACGTTGTATACGGTAAGAAAACTGGTAACACACCAGACGGAC
GTAAAGCTGGCGAACCATTTGCACCAGGTGCAAACCCAATGCATGGCCGTGA
CCAAAAAGGTGCATTATCTTCATTAAGTTCTGTAGCTAAGATCCCTTACGATTG
CTGTAAAGATGGTATTTCAAATACATTCAGTATCGTACCAAAATCATTAGGTA
AAGAACCAGAAGATCAAAACCGTAACTTAACTAGTATGTTAGATGGTTACGC
AATGCAATGTGGTCACCACTTAAATATTAACGTATITAACCGTGAAACATTAA
TAGATGCAATGGAACATCCAGAAGAATATCCACAGTTAACAATCCGTGTATCT
GGTTACGCTGTTAACTTCATTAAATTAACACGTGAACAACAATTAGATGTAAT
TTCTCGTACATTCCATGA AAGTATGTAA

(SEQ ID NO:434)

Figure 89

ATGTTAGAAACAAATAAAAATCATGCAACAGCTTGGCAAGGATTTAAAAATG
GAAGATGGAACAGACACGTAGATGTAAGAGAGTTTATCCAATTAAACTACAC
TCTTTATGAAGGTAATGATTCATTTTITAGCAGGACCAACAGAAGCAACTTCTA
AACTTTGGGAACAAGTAATGCAGTTATCGAAAGAAGAACGTGAACGTGGCGG
CATGTGGGATATGGACACGAAAGTAGCTTCAACAATCACATCTCATGATGCTG
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GTTATTTAGACAAAGATTTAGAAACAATTGTAGGTGTACAAACTGAAAAGCCA
TTCAAACGTTCAATGCAACCATTCGG-TGGTATTCGTATGGCGAAAGCAGCTTG
TGAAGCTTACGGTTACGAATTAGACGAAGAAACTGAAAAAATCTTTACAGATT
ATCGTAAAACACATAACCAAGGTGTATTCGATGCATATTCTAGAGAAATGTTG
AACTGCCGTAAAGCAGGTGTAATCACTGGTTTACCTGATGCATACGGACGTGG
ACGTATTATCGGTGACTATCGTCGTGTAGCTTTATATGGTGTAGATTTCTTAAT
GGAAGAAAAAATGCACGACTTCAACACGATGTCTACAGAAATGTCAGAAGAT
GTAATTCGTTTACGTGAAGAATTATCAGAACAATATCGTGCATTAAAAGAATT
AAAAGAACTTGGACAAAAATATGGTTTCGATTTAAGCCGTCCAGCAGAAAAC
TTCAAAGAAGCAGTTCAATGGTTATACTTAGCATACCTTGCTGCAATTAAAGA
ACAAAACGGTGCAGCAATGAGTTTAGGTCGTACATCAACATTCTTAGATATCT
ATGCTGAACGTGACCTTAAAGCAGGCGTTATTACTGAAAGCGAAGTTCAAGA
AATTATTGACCACTTCATCATGAAATTACGTATTGTTAAATTTGCTCGTACACC
TGATTACAATGAATTATTCTCTGGAGACCCAACTTGGGTAACTGAATCTATCG
GTGGTGTAGGTATTGACGGACGTCCACTTGTTACGAAAAACTCATTCCGTTTCT
TACACTCATTAGATAACTTAGGTCCAGCTCCAGAACCAAACTTAACAGTATTA
TGGTCAGTACGTTTACCTGACAACTTCAAAACATACTGTGCAAAAATGAGTAT
,TAAAACAAGTTCTATCCAATATGAAAATGATGACATTATGCGTGAAAGCTATG
GCGATGACTATGGTATCGCATGTTGTGTATCAGCGATGACAATTGGTAAACAA
ATGCAATTCTTCGGTGCACGTGCGAACTTAGCTAAAACATTACTITACGCTATC
AATGGTGGTAAAGATGAAAAATCTGGTGCACAAGTTGGTCCAAACTTCGAAG
GTATTAACAGCGAAGTATTAGAATATGACGAAGTATTCAAGAAATTTGATCAA
ATGATGGATTGGCTAGCAGGTGTTTACATTAACTCATTAAATGTTATTCACTAC
ATGCACGATAAATACAGCTATGAACGTATTGAAATGGCATTACATGATACAGA
AATTGTACGTACAATGGCAACAGGTATCGCTGGTTTATCAGTAGCAGCTGACT
CATTATCTGCAATTAAATATGCACAAGTTAAACCAATTCGTAACGAAGAAGGT
CTTGTAGTAGACTTTGAAATCGAAGGCGACTTCCCTAAATACGGTAACAATGA
CGACCGTGTAGATGATATTGCAGTTGATTTAGTAGAACGCTTCATGACTAAAT
TACGTAGTCATAAAACATATCGTGATTCAGAACATACAATGAGTGTATTAACA
ATTACTTCAAACGTTGTATACGGTAAGAAAACTGGTAACACACCAGACGGAC
GTAAAGCTGGCGAACCATTTGCTCCAGGTGCAAACCCAATGCATGGCCGTGAC
CAAAAAGGTGCATTATCTTCATTAAGTTCTGTAGCTAAGATCCCITACGATTGC
TGTAAAGATGGTATTTCAAATACATTCAGTATCGTACCAAAATCATTAGGTAA
AGAACCAGAAGATCAAAACCGTAACTTAACTAGTATGTTAGATGGTTACGCA
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ATGCAATGTGGTCACCACTTAAATATTAACGTATTTAACCGTGAAACATTAAT
AGATGCAATGGAACATCCAGAAGAATATCCACAGTTAACAATCCGTGTATCTG
GTTACGCTGTTAACTTCATTAAATTAACACGTGAACAACAATTAGATGTAATT
TCTCGTACATTCCATGAAAGTATGTAA

(SEQ ID NO:435)

Figure 90
ATGTTAGAAACAAATAAAAATCATGCAACAGCTTGGCAAGGATTTAAAAATG
GAAGATGGAACAGACACGTAGATGTAAGAGAGTTTATCCAATTAAACTACAC
TCTTTATGAAGGTAATGATTCATTTTTAGCAGGACCAACAGAAGCAACTICTA
AACTTTGGGAACAAGTAATGCAGTTATCGAAAGAAGAACGTGAACGTGGCGG
CATGTGGGATATGGACACGAAAGTAGCTTCAACAATCACATCTCATGATGCTG
GTTATTTAGACAAAGATTTAGAAACAATTGTAGGTGTACAAACTGAAAAGCCA
TTCAAACGTTCAATGCAACCATTCGGTGGTATTCGTATGGCGAAAGCAGCTTG
TGAAGCTTACGGTTACGAATTAGACGAAGAAACTGAAAAAATCTTTACAGATT
ATCGTAAAACACATAACCAAGGTGTATTCGATGCATATTCTAGAGAAATGTTG
AACTGCCGTAAAGCAGGTGTAATCACTGGTTTACCTGATGCATACGGACGTGG
ACGTATTATCGGTGACTATCGTCGTGTAGCTTTATATGGTGTAGATTTCTTAAT
GGAAGAAAAAATGCACGACTTCAACACGATGTCTACAGAAATGTCAGAAGAT
GTAATTCGTTTACGTGAAGAATTATCAGAACAATATCGTGCATTAAAAGAATT
AAAAGAACTTGGACAAAAATATGGTTTCGATTTAAGCCGTCCAGCAGAAAAC
TTCAAAGAAGCAGTTCAATGGTTATACTTAGCATACCTTGCTGCAATTAAAGA
ACAAAACGGTGCAGCAATGAGTTITAGGTCGTACATCAACATTCTTAGATATCT
ATGCTGAACGTGACCTTAAAGCAGGCGTTATTACTGAAAGCGAAGTTCAAGA
AATTATTGACCACTTCATCATGAAATTACGTATTGTTAAATTTGCTCGTACACC
TGATTACAATGAATTATTCTCTGGAGACCCAACTTGGGTAACTGAATCTATCG
GTGGTGTAGGTATTGACGGACGTCCACTTGTTACGAAAAACTCATTCCGTTTICT
TACACTCATTAGATAACTTAGGTCCAGCTCCAGAACCAAACTTAACAGTATTA
TGGTCAGTACGTTTACCTGACAACTTCAAAACATACTGTGCAAAAATGAGTAT
TAAAACAAGTTCTATCCAATATGAAAATGATGACATTATGCGCGAAAGCTATG
GCGATGACTATGGTATCGCATGTTGTGTATCAGCGATGACAATTGGTAAACAA
ATGCAATTCTTCGGTGCACGTGCGAACTTAGCTAAAACATTACTTTACGCAAT
CAATGGTGGTAAAGATGAAAAATCTGGTGCACAAGTTGGTCCAAACTTCGAA
GGTATTAACAGCGAAGTATTAGAATATGACGAAGTATTCAAGAAATTTGATCA
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AATGATGGATTGGCTAGCAGGTGTTTACATTAACTCATTAAATGTTATTCACTA
CATGCACGATAAATACAGCTATGAACGTATTGAAATGGCATTACATGATACAG
AAATTGTACGTACAATGGCAACAGGTATCGCTGGTTTATCAGTAGCAGCTGAC
TCATTATCTGCAATTAAATATGCACAAGTTAAACCAATTCGTAACGAAGAAGG
TCTTGTAGTAGACTTTGAAATCGAAGGCGACTTCCCTAAATACGGTAACAATG
ACGACCGTGTAGATGATATCGCAGTTGATTTAGTAGAACGCTTCATGACTAAA
TTACGTAGTCATAAAACATATCGTGATTCAGAACATACAATGAGTGTATTAAC
AATTACTTCAAACGTTGTATACGGTAAGAAAACTGGTAACACACCAGACGGA
CGTAAAGCTGGCGAACCATTTGCTCCAGGTGCAAACCCAATGCATGGCCGTGA
CCAAAAAGGTGCATTATCTTCATTAAGTTCTGTAGCTAAGATCCCTTACGATTG
CTGTAAAGATGGTATTTCAAATACATTCAGTATCGTACCAAAATCATTAGGTA
AAGAACCAGAAGATCAAAACCGTAACTTAACTAGTATGTTAGATGGTTACGC
AATGCAATGTGGTCACCACTTAAATATTAACGTATTTAACCGTGAAACATTAA
TAGATGCAATGGAACATCCAGAAGAATATCCACAGTTAACAATCCGTGTATCT
GGTTACGCTGTTAACTTCATTAAATTAACACGTGAACAACAATTAGATGTAAT
TTCTCGTACATTCCATGAAAGTATGTAA

(SEQ ID NO:436)

Figure 91
ATGTTAGAAACAAATAAAAATCATGCAACAGCTTGGCAAGGATITAAAAATG
GAAGATGGAACAGACACGTAGATGTAAGAGAGTTTATCCAATTAAACTACAC
TCTTTATGAAGGTAATGATTCATTTTITAGCAGGACCAACAGAAGCAACTTCTA
AACTTTGGGAACAAGTAATGCAGTTATCGAAAGAAGAACGTGAACGTGGCGG
- CATGTGGGATATGGACACGAAAGTAGCTTCAACAATCACATCTCATGATGCTG
GTTATTTAGACAAAGATTTAGAAACAATTGTAGGTGTACAAACTGAAAAGCCA
TTCAAACGTTCAATGCAACCATTCGGTGGTATTCGTATGGCGAAAGCAGCTTG
TGAAGCTTACGGTTACGAATTAGACGAAGAAACTGAAAAAATCTTTACAGATT
ATCGTAAAACACATAACCAAGGTGTATTCGATGCATATTCTAGAGAAATGTTG
AACTGCCGTAAAGCAGGTGTAATCACTGGTTITACCTGATGCATACGGACGTGG
- ACGTATTATCGGTGACTATCGTCGTGTAGCTTTATATGGTGTAGATTTCTTAAT
GGAAGAAAAAATGCACGACTTCAACACGATGTCTACAGAAATGTCAGAAGAT
GTAATTCGTTTACGTGAAGAATTATCAGAACAATATCGTGCATTAAAAGAATT
AAAAGAACTTGGACAAAAATATGGTTTCGATTTAAGCCGTCCAGCAGAAAAC
TTCAAAGAAGCAGTTCAATGGTTATACTTAGCATACCTTGCTGCAATTAAAGA
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ACAAAACGGTGCAGCAATGAGTTTAGGTCGTACATCAACATTCTTAGATATCT
ATGCTGAACGTGACCTTAAAGCAGGCGTTATTACTGAAAGCGAAGTTCAAGA
 AATTATTGACCACTTCATCATGAAATTACGTATTGTTAAATTTGCTCGTACACC
TGATTACAATGAATTATTCTCTGGAGACCCAACTTGGGTAACTGAATCTATCG
GTGGTGTAGGTATTGACGGACGTCCACTTGTTACGAAAAACTCATTCCGTTTCT
TACACTCATTAGATAACTTAGGTCCAGCTCCAGAACCAAACTTAACAGTATTA
TGGTCAGTACGTTTACCTGACAACTTCAAAACATACTGTGCAAAAATGAGTAT
TAAAACAAGTTCTATCCAATATGAAAATGATGACATTATGCGTGAAAGCTATG
GCGATGACTATGGTATCGCATGTTGTGTATCAGCGATGACAATTGGTAAACAA
ATGCAATTCTTCGGTGCACGTGCGAACTTAGCTAAAACATTACTTTACGCTATC
AATGGTGGTAAAGATGAAAAATCTGGTGCACAAGTTGGTCCAAACTTCGAAG
GTATTAACAGCGAAGTATTAGAATATGACGAAGTATTCAAGAAATTTGATCAA
ATGATGGATTGGCTAGCAGGTGTTTACATTAACTCATTAAATGTTATTCACTAC
ATGCACGATAAATACAGCTATGAACGTATTGAAATGGCATTACATGATACAGA
AATTGTACGTACAATGGCAACAGGTATCGCTGGTTTATCAGTAGCAGCTGACT
CATTATCTGCAATTAAATATGCACAAGTTAAACCAATTCGTAACGAAGAAGGT
CTTGTAGTAGACTTTGAAATCGAAGGCGACTTCCCTAAATACGGTAACAATGA
CGACCGTGTAGATGATATTGCAGTTGATTTAGTAGAACGCTTCATGACTAAAT
TACGTAGTCATAAAACATATCGTGATTCAGAACATACAATGAGTGTATTAACA
ATTACTTCAAACGTTGTATACGGTAAGAAAACTGGTAACACACCAGACGGAC
GTAAAGCTGGCGAACCATTTGCTCCAGGTGCAAACCCAATGCATGGCCGTGAC
CAAAAAGGTGCATTATCTTCATTAAGTTCTGTAGCTAAGATCCCTTACGATTGC
TGTAAAGATGGTATTTCAAATACATTCAGTATCGTACCAAAATCATTAGGTAA
AGAACCAGAAGATCAAAACCGTAACTTAACTAGTATGTTAGATGGTTACGCA
ATGCAATGTGGTCACCACTTAAATATTAACGTATTTAACCGTGAAACATTAAT
AGATGCAATGGAACATCCAGAAGAATATCCACAGTTAACAATCCGTGTATCTG
GTTACGCTGTTAACTTCATTAAATTAACACGTGAACAACAATTAGATGTAATT
TCTCGTACATTCCATGAAAGTATGTAA
(SEQ ID NO:437)

Figure 92

ATGTTAGAAACAAATAAAAATCATGCAACAGCTTGGCAAGGATTTAAAAATG
GAAGATGGAACAGACACGTAGATGTAAGAGAGTTTATCCAATTAAACTACAC
TCTTTATGAAGGTAATGATTCATTTTTAGCAGGACCAACAGAAGCAACTTCTA
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AACTTTGGGAACAAGTAATGCAGTTATCGAAAGAAGAACGTGAACGTGGCGG
CATGTGGGATATGGACACGAAAGTAGCTTCAACAATCACATCTCATGATGCTG
GTTATTTAGACAAAGATTTAGAAACAATTGTAGGTGTACAAACTGAAAAGCCA
TTCAAACGTTCAATGCAACCATTCGGTGGTATTCGTATGGCGAAAGCAGCTTG
TGAAGCTTACGGTTACGAATTAGACGAAGAAACTGAAAAAATCTTTACAGATT
ATCGTAAAACACATAACCAAGGTGTATTCGATGCATATTCTAGAGAAATGTTG
AACTGCCGTAAAGCAGGTGTAATCACTGGTTTACCTGATGCATACGGACGTGG
ACGTATTATCGGTGACTATCGTCGTGTAGCTTTATATGGTGTAGATTTCITAAT
GGAAGAAAAAATGCACGACTTCAACACGATGTCTACAGAAATGTCAGAAGAT
GTAATTCGTTTACGTGAAGAATTATCAGAACAATATCGTGCATTAAAAGAATT
AAAAGAACTTGGACAAAAATATGGTTTCGATTTAAGCCGTCCAGCAGAAAAC
TTCAAAGAAGCAGTTCAATGGTTATACTTAGCATACCTTGCTGCAATTAAAGA
ACAAAACGGTGCAGCAATGAGTTTAGGTCGTACATCAACATTCTTAGATATCT
ATGCTGAACGTGACCTTAAAGCAGGCGTTATTACTGAAAGCGAAGTTCAAGA
AATTATTGACCACTTCATCATGAAATTACGTATTGTTAAATTTGCTCGTACACC
TGATTACAATGAATTATTCTCTGGAGACCCAACTTGGGTAACTGAATCTATCG
GTGGTGTAGGTATTGACGGACGTCCACTTGTTACGAAAAACTCATTCCGTTTICT
TACACTCATTAGATAACTTAGGTCCAGCTCCAGAACCAAACTTAACAGTATTA
TGGTCAGTACGTTTACCTGACAACTTCAAAACATACTGTGCAAAAATGAGTAT
TAAAACAAGTTCTATCCAATATGAAAATGATGACATTATGCGTGAAAGCTATG
GCGATGACTATGGTATCGCATGTTGTGTATCAGCGATGACAATTGGTAAACAA
_ ATGCAATTCTTCGGTGCACGTGCGAACTTAGCTAAAACATTACTTTACGCTATC
AATGGTGGTAAAGATGAAAAATCTGGTGCACAAGTTGGTCCAAACTTCGAAG
GTATTAACAGCGAAGTATTAGAATATGACGAAGTATTCAAGAAATITGATCAA
ATGATGGATTGGCTAGCAGGTGTTTACATTAACTCATTAAATGTTATTCACTAC
ATGCACGATAAATACAGCTATGAACGTATTGAAATGGCATTACATGATACAGA
AATTGTACGTACAATGGCAACAGGTATCGCTGGTTTATCAGTAGCAGCTGACT
CATTATCTGCAATTAAATATGCACAAGTTAAACCAATTCGTAACGAAGAAGGT
CTTGTAGTAGACTTTGAAATCGAAGGCGACTTCCCTAAATACGGTAACAATGA
CGACCGTGTAGATGATATTGCAGTTGATTTAGTAGAACGCTTCATGACTAAAT
TACGTAGTCATAAAACATATCGTGATTCAGAACATACAATGAGTGTATTAACA
ATTACTTCAAACGTTGTATACGGTAAGAAAACTGGTAACACACCAGACGGAC
GTAAAGCTGGCGAACCATTTGCTCCAGGTGCAAACCCAATGCATGGCCGTGAC
CAAAAAGGTGCATTATCTTCATTAAGTTCTGTAGCTAAGATCCCTTACGATTGC
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TGTAAAGATGGTATTTCAAATACATTCAGTATCGTACCAAAATCATTAGGTAA
AGAACCAGAAGATCAAAACCGTAACTTAACTAGTATGTTAGATGGTTACGCA
ATGCAATGTGGTCACCACTTAAATATTAACGTATTTAACCGTGAAACATTAAT
AGATGCAATGGAACATCCAGAAGAATATCCACAGTTAACAATCCGTGTATCTG
GTTACGCTGTTAACTTCATTAAATTAACACGTGAACAACAATTAGATGTAATT
TCTCGTACATTCCATGAAAGTATGTAA |

(SEQ ID NO:438)

Figure 93
ATGTTAGAAACAAATAAAAATCATGCAACAGCTTGGCAAGGATTTAAAAATG
GAAGATGGAACAGACACGTAGATGTAAGAGAGTTTATCCAATTAAACTACAC
TCTTTATGAAGGTAATGATTCATTTTTAGCAGGACCAACAGAAGCAACTTCTA
AACTTTGGGAACAAGTAATGCAGTTATCGAAAGAAGAACGTGAACGTGGCGG
CATGTGGGATATGGACACGAAAGTAGCTTCAACAATCACATCTCATGATGCTG
GTTATTTAGACAAAGATTTAGAAACAATTGTAGGTGTACAAACTGAAAAGCCA
TTCAAACGTTCAATGCAACCATTCGGTGGTATTCGTATGGCGAAAGCAGCTTG
TGAAGCTTACGGTTACGAATTAGACGAAGAAACTGAAAAAATCTTTACAGATT
ATCGTAAAACACATAACCAAGGTGTATTCGATGCATATTCTAGAGAAATGTTG
AACTGCCGTAAAGCAGGTGTAATCACTGGTTTACCTGATGCATACGGACGTGG
ACGTATTATCGGTGACTATCGTCGTGTAGCTTTATATGGTGTAGATTTCTITAAT
GGAAGAAAAAATGCACGACTTCAACACGATGTCTACAGAAATGTCAGAAGAT
GTAATTCGTTTACGTGAAGAATTATCAGAACAATATCGTGCATTAAAAGAATT
AAAAGAACTTGGACAAAAATATGGTTTCGATTTAAGCCGTCCAGCAGAAAAC
TTCAAAGAAGCAGTTCAATGGTTATACTTAGCATACCTTGCTGCAATTAAAGA
ACAAAACGGTGCAGCAATGAGTTTAGGTCGTACATCAACATTCTTAGATATCT
ATGCTGAACGTGACCTTAAAGCAGGCGTTATTACTGAAAGCGAAGTTCAAGA
AATTATTGACCACTTCATCATGAAATTACGTATTGTTAAATTTGCTCGTACACC
TGATTACAATGAATTATTCTCTGGAGACCCAACTTGGGTAACTGAATCTATCG
GTGGTGTAGGTATTGACGGACGTCCACTTGTTACGAAAAACTCATTCCGTTTCT
TACACTCATTAGATAACTTAGGTCCAGCTCCAGAACCAAACTTAACAGTATTA
TGGTCAGTACGTTTACCTGACAACTTCAAAACATACTGTGCAAAAATGAGTAT
TAAAACAAGTTCTATCCAATATGAAAATGATGACATTATGCGTGAAAGCTATG
GCGATGACTATGGTATCGCATGTTGTGTATCAGCGATGACAATTGGTAAACAA
ATGCAATTCTTCGGTGCACGTGCGAACTTAGCTAAAACATTACTTTACGCTATC
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AATGGTGGTAAAGATGAAAAATCTGGTGCACAAGTTGGTCCAAACTTCGAAG
GTATTAACAGCGAAGTATTAGAATATGACGAAGTATTCAAGAAATTITGATCAA
ATGATGGATTGGCTAGCAGGTGTTTACATTAACTCATTAAATGTTATTCACTAC
ATGCACGATAAATACAGCTATGAACGTATTGAAATGGCATTACATGATACAGA |
AATTGTACGTACAATGGCAACAGGTATCGCTGGTTTATCAGTAGCAGCTGACT
CATTATCTGCAATTAAATATGCACAAGTTAAACCAATTCGTAACGAAGAAGGT
CTTGTAGTAGACTTTGAAATCGAAGGCGACTTCCCTAAATACGGTAACAATGA
CGACCGTGTAGATGATATTGCAGTTGATTTAGTAGAACGCTTCATGACTAAAT
TACGTAGTCATAAAACATATCGTGATTCAGAACATACAATGAGTGTATTAACA
ATTACTTCAAACGTTGTATACGGTAAGAAAACTGGTAACACACCAGACGGAC
GTAAAGCTGGCGAACCATTTGCTCCAGGTGCAAACCCAATGCATGGCCGTGAC
CAAAAAGGTGCATTATCTTCATTAAGTTCTGTAGCTAAGATCCCTTACGATTGC
TGTAAAGATGGTATTTCAAATACATTCAGTATCGTACCAAAATCATTAGGTAA
AGAACCAGAAGATCAAAACCGTAACTTAACTAGTATGTTAGATGGTTACGCA
ATGCAATGTGGTCACCACTTAAATATTAACGTATTTAACCGTGAAACATTAAT
AGATGCAATGGAACATCCAGAAGAATATCCACAGTTAACAATCCGTGTATCTG
GTTACGCTGTTAACTTCATTAAATTAACACGTGAACAACAATTAGATGTAATT
TCTCGTACATTCCATGAAAGTATGTAA

(SEQ ID NO:439)

Figure 94
ATGTTAGAAACAAATAAAAATCATGCAACAGCTTGGCAAGGATTITAAAAATG
GAAGATGGAACAGACACGTAGATGTAAGAGAGTTTATCCAATTAAACTACAC
TCTTTATGAAGGTAATGATTCATTTTTAGCAGGACCAACAGAAGCAACTTCTA
"AACTTTGGGAACAAGTAATGCAGTTATCGAAAGAAGAACGTGAACGTGGCGG
CATGTGGGATATGGACACGAAAGTAGCTTCAACAATCACATCTCATGATGCTG
GTTATTITAGACAAAGATTTAGAAACAATTGTAGGTGTACAAACTGAAAAGCCA
TTCAAACGTTCAATGCAACCATTCGGTGGTATTCGTATGGCGAAAGCAGCTTG
TGAAGCTTACGGTTACGAATTAGACGAAGAAACTGAAAAAATCTTTACAGATT
ATCGTAAAACACATAACCAAGGTGTATTCGATGCATATTCTAGAGAAATGTTG
AACTGCCGTAAAGCAGGTGTAATCACTGGTTTACCTGATGCATACGGACGTGG
ACGTATTATCGGTGACTATCGTCGTGTAGCTTTATATGGTGTAGATTTCTTAAT
GGAAGAAAAAATGCACGACTTCAACACGATGTCTACAGAAATGTCAGAAGAT
GTAATTCGTTTACGTGAAGAATTATCAGAACAATATCGTGCATTAAAAGAATT
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AAAAGAACTTGGACAAAAATATGGTTTCGATTTAAGCCGTCCAGCAGAAAAC
TTCAAAGAAGCAGTTCAATGGTTATACTTAGCATACCTTGCTGCAATTAAAGA
ACAAAACGGTGCAGCAATGAGTTTAGGTCGTACATCAACATTCTTAGATATCT |
ATGCTGAACGTGACCTTAAAGCAGGCGTTATTACTGAAAGCGAAGTTCAAGA
AATTATTGACCACTTCATCATGAAATTACGTATTGTTAAATTTGCTCGTACACC
TGATTACAATGAATTATTCTCTGGAGACCCAACTTGGGTAACTGAATCTATCG
GTGGTGTAGGTATTGACGGACGTCCACTTGTTACGAAAAACTCATTCCGTTTCT
TACACTCATTAGATAACTTAGGTCCAGCTCCAGAACCAAACTTAACAGTATTA
TGGTCAGTACGTTTACCTGACAACTTCAAAACATACTGTGCAAAAATGAGTAT
TAAAACAAGTTCTATCCAATATGAAAATGATGACATTATGCGTGAAAGCTATG
GCGATGACTATGGTATCGCATGTTGTGTATCAGCGATGACAATTGGTAAACAA
ATGCAATTCTTCGGTGCACGTGCGAACTTAGCTAAAACATTACTTTACGCTATC
AATGGTGGTAAAGATGAAAAATCTGGTGCACAAGTTGGTCCAAACTTCGAAG
GTATTAACAGCGAAGTATTAGAATATGACGAAGTATTCAAGAAATTTGATCAA
ATGATGGATTGGCTAGCAGGTGTTTACATTAACTCATTAAATGTTATTCACTAC
ATGCACGATAAATACAGCTATGAACGTATTGAAATGGCATTACATGATACAGA
AATTGTACGTACAATGGCAACAGGTATCGCTGGTTTATCAGTAGCAGCTGACT
CATTATCTGCAATTAAATATGCACAAGTTAAACCAATTCGTAACGAAGAAGGT
CTTGTAGTAGACTTTGAAATCGAAGGCGACTTCCCTAAATACGGTAACAATGA
CGACCGTGTAGATGATATCGCAGTTGATITAGTAGAACGCTTTATGACTAAAT
TACGTAGTCATAAAACATATCGTGATTCAGAACATACAATGAGTGTATTAACA
ATTACTTCAAACGTTGTATACGGTAAGAAAACTGGTAACACACCAGACGGAC
GTAAAGCTGGCGAACCATTTGCACCAGGTGCAAACCCAATGCATGGCCGTGA
CCAAAAAGGTGCATTATCTTCATTAAGTTCTGTAGCTAAGATCCCTTACGATTG
CTGTAAAGATGGTATTTCAAATACATTCAGTATCGTACCAAAATCATTAGGTA
AAGAACCAGAAGATCAAAACCGTAACTTAACTAGTATGTTAGATGGTTACGC
AATGCAATGTGGTCACCACTTAAATATTAACGTATTTAACCGTGAAACATTAA
TAGATGCAATGGAACATCCAGAAGAATATCCACAGTTAACAATCCGTGTATCT
GGTTACGCTGTTAACTTCATTAAATTAACACGTGAACAACAATTAGATGTAAT
TTCTCGTACATTCCATGAAAGTATGTAA

(SEQ ID NO:440)
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Figure 95
AAAAAAGAAAACAAGCAATTAACGTATACGACGGTTAAAGATATCGGGGATA
TGAACCCGCATGTTTACGGTGGATCGATGTCTGCTGAAAGTATGATATACGAG
CCGCTTGTACGTAACACGAAAGACGGGATTAAGCCTTTACTAGCTAAAAAATG
GGGTGTGTCTGAAGATGGGAAGACATACACGTTCCATTTGAGAGATGACGTTA
AATTCCATGATGGTACGCCATTTGATGCTGACGCAGTTAAGAAAAATATTGAC
GCAGTTCAAGAAAACAAAAAATTGCATTCTTGGTTAAAGATTTCAACATTAAT
TGACAATGTTAAAGTTAAAGATAAGTACACGGTTGAATTGAATTTGAAAGAA
GCATATCAACCTGCATTGGCTGAATTAGCGATGCCTCGTCCATATGTATTTGTG
TCTCCAAAAGACTTTAAAAACGGCACAACAAAAGATGGCGTTAAAAAGTTCG
ATGGTACTGGTCCGTTTAAATTAGGTGAACACAAAAAAGATGAGTCTGCAGAC
TTTAACAAAAATGATCAATACTGGGGCGAAAAGTCTAAACTTAACAAAGTAC
AAGCAAAAGTAATGCCTGCTGGTGAAACAGCATTCCTATCAATGAAAAAAGG
TGAAACGAACTTTGCCTTCACAGATGATGGAGGTACAGATAGCTTAGACAAA
GACTCTTTAAAACAATTGAAAGATACTGGTGACTATCAAGTTAAGCGTAGTCA
ACCTATGAATACGAAAATGTTAGTTGTCAATTCTGGTAAAAAAGATAACGCTG
TCAGTGACAAAACAGTCAGACAAGCGATTGGTCATATGGTAAACAGAGATAA
AATTGCCAAAGAAATTTTAGATGGTCAAGAAAAACCAGCAACTCAATTATTTG
CGAAAAATGTAACAGACATTAATTTCGATATGCCAACACGTAAGTATGACCTT
AAAAAAGCAGAATCATTATTAGATGAAGCTGGTTGGAAGAAAGGTAAAGACA
GCGATGTTCGTCAAAAAGATGGTAAAAACCTTGAAATGGCAATGTACTATGAC
AAAGGTTCTTCAAGTCAAAAAGAACAAGCAGAATACTTACAAGCAGAATTTA
AGAAAATGGGTATTAAGTTAAACATCAATGGCGAAACATCAGATAAAATTGC
TGAACGTCGTACTTCTGGTGATTATGACTTAATGTTCAACCAAACTTGGGGATT
ATTGTACGATCCACAAAGTACTATTGCAGCATTTAAAGCGAAAAATGGTATGA
AAGTGCAACATCAGGCATTGAGAATAAAGATAAAATATACAACAGCATTGAT
GACGCATTTAAAATCCAAAACGGTAAAGAGCGTTCAGACGCTTATAAAAACA
TTTTGAAACAAGTTGATGATGAAGGTATCTTTATCCCTGTTTCACACGGTAGTA
TGACAGTTGTTGCGCCGAAAGATTTAGAAAAAGTATCATTCACACAATCACAG
TACGAATTACCATTCAATGAAATGCAGTATAAATAA

(SEQ ID NO:441)
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Figure 96
ATGAGAAAACTAACTAAAATGAGTGCAATGTTACTTGCATCAGGGCTAATTIT
AACTGGTTGTGGCGGTAATAAAGGTTTAGAGGAGAAAAAAGAAAACAAGCAA
TTAACGTATACGACGGTTAAAGATATCGGGGATATGAACCCGCATGTTITACGG
TGGATCGATGTCTGCTGAAAGTATGATATACGAGCCACTTGTACGTAACACGA
AAGATGGGATTAAGCCTTTATTAGCTAAAAAATGGGATGTTTCTGAAGATGGG
AAGACATATACATTCCATTTGAGAGATGACGTTAAATTCCATGATGGTACGCC
- ATTTGATGCTGACGCAGTTAAGAAAAATATTGACGCGGTTCAAGAAAACAAA
AAATTGCATTCTTGGTTAAAGATTTCAACATTAATTGACAATGTTAAAGTTAA
AGATAAGTACACGGTTGAATTGAATTTGAAAGAAGCATATCAACCTGCATTGG
CTGAATTAGCGATGCCTCGTCCATATGTATTTGTGTCTCCAAAAGACTTTAAAA
ACGGCACAACAAAAGATGGCGTTAAAAAGTTCGATGGTACTGGTCCATTTAA
ATTAGGTGAACACAAAAAAGATGAGTCTGCAGACTTTAACAAAAATGATCAA :
TACTGGGGCGAAAAGTCTAAACTTAACAAAGTACAAGCAAAAGTAATGCCTG
CTGGTGAAACAGCATTCCTATCAATGAAAAAAGGTGAAACGAACTTTGCCTTC
ACAGATGATAGAGGTACAGATAGCTTAGACAAAGACTCTTTAAAACAATTGA
AAGATACAGGTGACTATCAAGTTAAGCGTAGTCAACCTATGAATACGAAAAT
GTTAGTTGTCAATTCTGGTAAAAAAGATAGCGCTGTCAGTGACAAAACAGTCA
GACAAGCGATTGGTCATATGGTAAACAGAGATAAAATTGCCAAAGAAATTTT
AGATGGTCAAGAAAAACCAGCAACTCAATTATTTGCGAAAAATGTAACAGAC
ATTAATTTCGATATGCCAACACGTAAGTATGACCTTAAAAAAGCAGAATCATT
ATTAGATGAAGCTGGTTGGAAGAAAGGTAAAGACAGCGATGTTCGTCAAAAA
GATGGTAAAAACCTTGAAATGGCAATGTACTATGACAAAGGTTCTTCAAGTCA
AAAAGAACAAGCAGAATACTTACAAGCAGAATTTAAGAAAATGGGTATTAAG
TTAAACATCAATGGCGAAACATCAGATAAAATTGCTGAACGTCGTACTTCTGG
TGATTATGACTTAATGTTCAACCAAACTTGGGGATTATTGTACGATCCACAAA
GTACTATTGCAGCATTTAAAGCGAAAAATGGTTATGAAAGTGCAACATCAGGC
ATTGAGAATAAAGATAAAATATACAACAGCATTGATGACGCATTTAAAATCC
AAAACGGTAAAGAGCGTTCAGACGCTTATAAAAACATTTTGAAACAAGTTAA
TGATGAAGGTATCTTTATCCCTATTTCACACGGTAGTATGACAGTTGTTGCGCC
GAAAGATTTAGAAAAAGTATCATTCACACAATCACAGTATGAATTACCATTCA
ATGAAATGCAGTATAAATAA
(SEQ ID NO:442)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

46 /112

Figure 97
ATGAGAAAACTAACTAAAATGAGTGCAATGTTACTTGCATCAGGGCTAATTTT
AACTGGTTGTGGCGGTAATAAAGGTTTAGAGGAGAAAAAAGAAAACAAGCAA
TTAACGTATACGACGGTTAAAGATATCGGTGATATGAATCCGCATGTTTACGG
TGGATCAATGTCTGCTGAAAGTATGATATACGAGCCGCTTGTACGTAACACGA
AAGATGGTATTAAGCCTTTACTAGCTAAAAAATGGGATGTGTCTGAAGATGGG
AAGACTTATACATTCCATTTAAGAGATGATGTGAAATTCCATGATGGAACAAC
ATTTGATGCTGACGCAGTTAAGAAAAATATTGATGCGGTTCAACAAAATAAAA
AATTGCATTCTTGGTTAAAGATTTCAACATTAATTGACAATGTTAAAGTTAAA
GATAAGTACACGGTTGAATTGAATTTGAAAGAAGCATATCAACCTGCATTGGC
TGAATTAGCGATGCCTCGTCCATATGTATTTGTGTCTCCAAAAGACTTTAAAA
ACGGTACAACAAAAGATGGCGTTAAAAAGTTCGATGGTACTGGTCCATITAAA
TTAGGTGAACACAAAAAAGATGAGTCTGCAGACTTTAACAAAAATGATCAAT
ACTGGGGCGAAAAGTCTAAACTTAACAAAGTACAAGCAAAAGTAATGCCTGC
TGGTGAAACAGCATTCCTATCAATGAAAAAAGGTGAAACGAACTTTGCCTTCA
CAGATGATAGAGGTACGGATAGCTTAGACAAAGACTCTTTAAAACAATTGAA
AGATACAGGTGACTATCAAGTTAAGCGTAGTCAACCTATGAATACGAAAATGT
TAGTTGTCAATTCTGGTAAAAAAGATAACGCTGTCAGTGACAAAACAGTCAGA
CAAGCGATTGGTCATATGGTAAACAGAGATAAAATTGCCAAAGAAATTTTAG
ATGGTCAAGAAAAACCAGCAACTCAATTATTTGCGAAAAATGTAACAGACAT
TAATTTCGATATGCCAACACGTAAGTATGACCTTAAAAAAGCAGAATCATTAT
TAGATGAAGCTGGTTGGAAGAAAGGTAAAGACAGTGATGTTCGTCAAAAAGA
TGGTAAAAACCTTGAAATGGCAATGTACTATGACAAAGGTTCTTCAAGTCAAA
AAGAACAAGCAGAATACTTACAAGCAGAATTTAAGAAAATGGGTATTAAGTT
AAACATCAATGGCGAAACATCAGATAAAATTGCTGAACGTCGTACTTCTGGTG
 ATTATGACTTAATGTTCAACCAAACTTGGGGATTATTGTACGATCCACAAAGT
. ACTATTGCAGCATTTAAAGCGAAAAATGGTTATGAAAGTGCAACATCAGGCAT
TGAGAACAAAGATAAAATATACAACAGCATTGATGACGCATTTAAAATCCAA
AACGGTAAAGAGCGTTCAGACGCTTATAAAAACATTTTGAAACAAATTGATG
ATGAAGGTATCTTTATCCCTATTTCACACGGTAGTATGACAGTTGTTGCGCCGA
AAGATTTAGAAAAAGTATCATTCACACAATCACAGTATGAATTACCATTCAAT
GAAATGCAGTATAAATAA |
(SEQ ID NO:443)

SUBSTITUTE SHEET (RULE 26)



- W0 2010/111273 PCT/US2010/028326

47/112

Figure 98
ATGAGAAAACTAACTAAAATGAGTGCAATGTTACTTGCATCAGGGCTAATTTT
AACTGGTTGTGGCGGTAATAAAGGTTTAGAGGAGAAAAAAGAAAACAAGCAA
TTAACGTATACGACGGTTAAAGATATCGGGGATATGAATCCGCATGTTTACGG
TGGATCGATGTCTGCTGAAAGTATGATATACGAGCCGCTTGTACGTAACACGA
AAGATGGGATTAAGCCTTTACTAGCTAAAAAATGGGATGTGTCAGAAGATGG
GAAGACATACACGTTCCATTTGAGAGATGACGTTAAATTCCATGATGGTACGC
CATTTGATGCTGACGCAGTTAAGAAAAATATTGACGCAGTTCAAGAAAACAA
AAAATTGCATTCTTGGTTAAAGATTTCAACATTAATTGACAATGTTAAAGTTA
AAGATAAGTACACGGTTGAATTAAATTTGAAAGAAGCATATCAACCTGCATTG
GCTGAATTAGCGATGCCTCGTCCATATGTATTTGTATCTCCAAAAGACTTTAAA
AACGGCACAACAAAAGATGGCGTTAAAAAGTTCGATGGTACTGGTCCATTTA
AATTAGGTGAACACAAAAAAGATGAGTCTGCAGACTTTAATAAAAATGATCA
ATACTGGGGCGAAAAGTCTAAACTTAACAAAGTACAAGCAAAAGTAATGCCT
GCTGGTGAAACAGCATTCCTATCAATGAAAAAAGGTGAAACAAACTTTGCCTT
CACAGACGATAGAGGTACAGATAGCTTAGACAAAGACTCTTTAAAACAATTG
AAAGATACAGGTGACTATCAAGTTAAGCGTAGTCAACCTATGAATACGAAAA
TGTTAGTGGTCAATTCTGGTAAAAAAGATAACGCTGTCAGTGACAAAACAGTC
AGACAAGCGATTGGTCATATGGTAAACAGAGATAAAATTGCCAAAGAAATITT
TAGATGGTCAAGAAAAACCAGCAACTCAATTATTITGCGAAAAATGTAACAGA
CATTAATTTCGATATGCCAACACGTAAGTATGACCTTAAAAAAGCAGAATCAT
TATTAGATGAAGCTGGTTGGAAGAAAGGTAAAGACAGCGATGTTCGTCAAAA
AGATGGTAAAAACCTTGAAATGGCAATGTACTATGACAAAGGTTCTTCAAGTC
AAAAAGAACAAGCAGAATACTTACAAGCAGAATTTAAGAAAATGGGTATTAA
GTTAAACATCAATGGCGAAACATCAGATAAAATTGCTGAACGTCGTACTTCTG
GTGATTATGACTTAATGTTCAACCAAACTTGGGGATTATTGTACGATCCACAA
AGTACTATTGCAGCATTTAAAGCGAAAAATGGTTATGAAAGTGCAACATCAG
GCATTGAGAACAAAGATAAAATATACAACAGCATTGATGACGCATTTAAAAT
CCAAAACGGTAAAGAGCGTTCAGACGCTTATAAAAACATTTTGAAACAAATT
GATGATGAAGGTATTTTTATCCCTATTTCACACGGTAGTATGACAGTTGTTGCG
CCGAAAGATTTAGAAAAAGTAGCATTCACACAATCACAGTATGAATTACCATT
CAATGAAATGCAGTATAAATAA

(SEQ ID NO:444)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

48/112

Figure 99
ATGAGAAAACTAACTAAAATGAGTGCAATGTTACTTGCATCAGGGCTAATTTT
AACTGGTTGTGGCGGTAATAAAGGTTTAGAGGAGAAAAAAGAAAACAAGCAA
TTAACGTATACGACGGTTAAAGATATCGGTGATATGAATCCGCATGTTTACGG
TGGATCGATGTCTGCTGAAAGTATGATATACGAGCCGCTTGTACGTAACACGA
AAGATGGAATTAAGCCTTTACTAGCTAAAAAATGGGATGTGTCTGAAGATGG
GAAGACATATACATTCCATTTGAGAGATGACGTTAAATTCCATGATGGTACAC
CATTTGATGCTGACGCAGTTAAGAAAAATATTGATGCGGTTCAACAAAATAAA
AAATTGCATTCTTGGTTAAAGATTTCAACATTAATTGACAATGTTAAAGTTAA
AGATAAGTACACGGTTGAATTGAATTTGAAAGAAGCATATCAACCTGCATTGG
CTGAATTAGCGATGCCTCGTCCATATGTATTTGTGTCTCCAAAAGACTTTAAAA
ACGGTACAACAAAAGATGGCGTTAAAAAGTTCGATGGTACTGGTCCATTTAAA
TTAGGTGAACATAAAAAAGATGAGTCTGCAGACTTTAACAAAAATGATCAAT
ACTGGGGCGAAAAGTCTAAACTTAACAAAGTACAAGCAAAAGTAATGCCTGC
TGGTGAAACAGCATTCCTATCAATGAAAAAAGGTGAAACGAACTTTGCCTTCA
CAGATGATAGAGGTACGGATAGCTTAGACAAAGACTCTTTAAAACAATTGAA
AGATACAGGTGACTATCAAGTTAAGCGTAGTCAACCTATGAATACGAAAATGT
TAGTTGTCAATTCTGGTAAAAAAGATAACGCTGTGAGTGACAAAACAGTCAG
ACAAGCGATTGGTCATATGGTAAACAGAGATAAAATTGCCAAAGAAATTTTA
GATGGTCAAGAAAAACCAGCAACTCAATTATTTGCGAAAAATGTAACAGATA
TTAATTTCGATATGCCAACACGTAAGTATGACCTTAAAAAAGCAGAATCATTA
TTAGATGAAGCTGGTTGGAAGAAAGGTAAAGACAGCGATGTTCGTCAAAAAG
" ATGGTAAAAACCTTGAAATGGCAATGTACTATGACAAAGGTTCTTCAAGTCAA
AAAGAACAAGCAGAATACTTACAAGCAGAATTTAAGAAAATGGGTATTAAGT
TAAACATCAATGGCGAAACATCAGATAAAATTGCTGAACGTCGTACTTCTGGT
GATTATGACTTAATGTTCAACCAAACTTGGGGATTATTGTACGATCCACAAAG
TACTATTGCAGCATTTAAAGCGAAAAATGGTTATGAAAGTGCAACATCAGGCA
TTGAGAACAAAGATAAAATATACAACAGCATTGATGACGCATTTAAAATCCA
AAACGGTAAAGAGCGTTCAGGCGCTTATAAAAACATTTTGAAACAAATTGAT
GATGAAGGTATCTTTATCCCTATTTCACACGGTAGTATGACAGTTGTTGCGCCG
AAAGATTTAGAAAAAGTATCATTCACACAATCACAGTATGAATTACCATTCAA
TGAAATGCAGTATAAATAA
(SEQ ID NO:445)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

49 /112

Figure 100
ATGAGAAAACTAACTAAAATGAGTGCAATGTTACTTGCATCAGGGCTAATTTT '
AACTGGTTGTGGCGGTAATAAAGGTTTAGAGGAGAAAAAAGAAAACAAGCAA
TTAACGTATACGACGGTTAAAGATATCGGTGATATGAATCCGCATGTTTACGG
TGGATCAATGTCTGCTGAAAGTATGATATACGAGCCGCTTGTACGTAACACGA
AAGATGGTATTAAGCCTTTACTAGCTAAAAAGTGGGATGTGTCTGAAGATGGG
AAGACATACACGTTCCATTTGAGAGATGACGTTAAATTCCATGATGGTACGCC
ATTTGATGCTGACGCAGTTAAGAAAAATATTGACGCAGTTCAAGAAAACAAA
AAATTGCATTCTTGGTTAAAGATTTCGACATTAATTGACAATGTTAAAGTTAA
AGATAAGTACACGGTTGAATTGAATTTGAAAGAAGCATATCAACCTGCATTGG
CTGAATTAGCGATGCCTCGTCCATATGTATTTGTGTCTCCAAAAGACTTTAAAA
ACGGTAC‘AACAAAAGATGGCGTTAAAAAGTTCGATGGTACTGGTCCATTTAAA
TTAGGTGAACACAAAAAAGATGAGTCTGCAGACTTTAACAAAAATGATCAAT
ACTGGGGCGAAAAGTCTAAACTTAACAAAGTACAAGCAAAAGTAATGCCTGC
TGGTGAAACAGCATTCCTATCAATGAAAAAAGGTGAAACGAACTTTGCCTITCA
CAGATGATAGAGGTACAGATAGCTTAGACAAAGACTCTITAAAACAATTGAA
AGATACAGGTGACTATCAAGTTAAGCGTAGTCAACCTATGAATACGAAAATGT
TAGTTGTCAATTCTGGTAAAAAAGATAACGCTGTGAGTGACAAAACAGTCAG
ACAAGCGATTGGTCATATGGTAAACAGAGATAAAATTGCCAAAGAAATTITA
GATGGTCAAGAAAAACCAGCAACTCAATTATTTGCGAAAAATGTAACAGACA
TTAATTTCGATATGCCAACACGTAAGTATGACCTTAAAAAAGCAGAATCATTA
TTAGATGAAGCTGGTTGGAAGAAAGGTAAAGACAGCGATGTTCGTCAAAAAG
ATGGTAAAAACCTTGAAATGGCAATGTACTATGACAAAGGTTCTTCAAGTCAA
AAAGAACAAGCAGAATACTTACAAGCAGAATTTAAGAAAATGGGTATTAAGT
TAAACATCAATGGCGAAACATCAGATAAAATTGCTGAACGTCGTACTTCTGGT
GATTATGACTTAATGTTCAACCAAACTTGGGGATTATTGTACGATCCACAAAG
TACTATTGCAGCATTTAAAGCGAAAAATGGTTATGAAAGTGCAACATCAGGCA
TTGAGAACAAAGATAAAATATACAACAGCATTGATGACGCATTTAAAATCCA
AAACGGTAAAGAGCGTTCAGACGCTTATAAAAACATTITGAAACAAATTGAT
GATGAAGGTATCTTTATCCCTATTTCACACGGTAGTATGACAGTTGTTGCACCA
AAAGATTTAGAAAAAGTATCATTCACACAATCACAGTATGAATTACCATTCAA
- TGAAATGCAGTATAAATAA
(SEQ ID NO:446)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

507112

Figure 101
ATGAGAAAACTAACTAAAATGAGTGCAATGTTACTTGCATCAGGGCTAATTTT
AACTGGTTGTGGCGGTAATAAAGGTTTAGAGGAGAAAAAAGAAAACAAGCAA
TTAACGTATACGACGGTTAAAGATATCGGTGATATGAATCCGCATGTTTACGG
TGGATCAATGTCTGCTGAAAGTATGATATACGAGCCGCTTGTACGTAACACGA
AAGATGGTATTAAGCCTTTACTAGCTAAAAAATGGGATGTGTCTGAAGATGGG
AAGACTTATACATTCCATTTAAGAGATGATGTGAAATTCCATGATGGAACAAC
ATTTGATGCTGACGCAGTTAAGAAAAATATTGATGCGGTTCAACAAAATAAAA
AATTGCATTCTTGGTTAAAGATTTCAACATTAATTGACAATGTTAAAGTTAAA
GATAAGTACACGGTTGAATTGAATTTGAAAGAAGCATATCAACCTGCATTGGC
TGAATTAGCGATGCCTCGTCCATATGTATTTGTGTCTCCAAAAGACTTTAAAA
ACGGTACAACAAAAGATGGCGTTAAAAAGTTCGATGGTACTGGTCCATTTAAA
TTAGGTGAACACAAAAAAGATGAGTCTGCAGACTTTAACAAAAATGATCAAT
ACTGGGGCGAAAAGTCTAAACTTAACAAAGTACAAGCAAAAGTAATGCCTGC

- TGGTGAAACAGCATTCCTATCAATGAAAAAAGGTGAAACGAACTTTGCCTTCA
CAGATGATAGAGGTACGGATAGCTTAGACAAAGACTCTTTAAAACAATTGAA
AGATACAGGTGACTATCAAGTTAAGCGTAGTCAACCTATGAATACGAAAATGT
TAGTTGTCAATTCTGGTAAAAAAGATAACGCTGTCAGTGACAAAACAGTCAGA
CAAGCGATTGGTCATATGGTAAACAGAGATAAAATTGCCAAAGAAATTTTAG
ATGGTCAAGAAAAACCAGCAACTCAATTATTTGCGAAAAATGTAACAGACAT
TAATTTCGATATGCCAACACGTAAGTATGACCTTAAAAAAGCAGAATCATTAT
TAGATGAAGCTGGTTGGAAGAAAGGTAAAGACAGTGATGTTCGTCAAAAAGA
TGGTAAAAACCTTGAAATGGCAATGTACTATGACAAAGGTTCTTCAAGTCAAA
AAGAACAAGCAGAATACTTACAAGCAGAATTTAAGAAAATGGGTATTAAGTT
AAACATCAATGGCGAAACATCAGATAAAATTGCTGAACGTCGTACTTCTGGTG
ATTATGACTTAATGTTCAACCAAACTTGGGGATTATTGTACGATCCACAAAGT
ACTATTGCAGCATTTAAAGCGAAAAATGGTTATGAAAGTGCAACATCAGGCAT

. TGAGAACAAAGATAAAATATACAACAGCATTGATGACGCATTTAAAATCCAA
AACGGTAAAGAGCGTTCAGACGCTTATAAAAACATTTTGAAACAAATTGATG
ATGAAGGTATCTTTATCCCTATTTCACACGGTAGTATGACAGTTGTTGCGCCGA
AAGATTTAGAAAAAGTATCATTCACACAATCACAGTATGAATTACCATTCAAT
GAAATGCAGTATAAATAA
(SEQ ID NO:447)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

51/112

Figure 102
ATGAGAAAACTAACTAAAATGAGTGCAATGTTACTTGCATCAGGGCTAATTIT
AACTGGTTGTGGCGGTAATAAAGGTTTAGAGGAGAAAAAAGAAAACAAGCAA
TTAACGTATACGACGGTTAAAGATATCGGTGATATGAATCCGCATGTTTACGG
TGGATCAATGTCTGCTGAAAGTATGATATACGAGCCGCTTGTACGTAACACGA
AAGATGGTATTAAGCCTTTACTAGCTAAAAAGTGGGATGTGTCTGAAGATGGG A
AAGACATACACGTTCCATTTGAGAGATGACGTTAAATTCCATGATGGTACGCC
ATTTGATGCTGACGCAGTTAAGAAAAATATTGACGCAGTTCAAGAAAACAAA
AAATTGCATTCTTGGTTAAAGATTTCGACATTAATTGACAATGTTAAAGTTAA
AGATAAGTACACGGTTGAATTGAATTTGAAAGAAGCATATCAACCTGCATTGG
CTGAATTAGCGATGCCTCGTCCATATGTATTTGTGTCTCCAAAAGACTTTAAAA
»ACGGTACAACAAAAGATGGCGTTAAAAAGTTCGATGGTACTGGTCCATTTAAA
TTAGGTGAACACAAAAAAGATGAGTCTGCAGACTTTAACAAAAATGATCAAT
ACTGGGGCGAAAAGTCTAAACTTAACAAAGTACAAGCAAAAGTAATGCCTGC
TGGTGAAACAGCATTCCTATCAATGAAAAAAGGTGAAACGAACTTTGCCTTCA
CAGATGATAGAGGTACAGATAGCTTAGACAAAGACTCTTTAAAACAATTGAA
AGATACAGGTGACTATCAAGTTAAGCGTAGTCAACCTATGAATACGAAAATGT
TAGTTGTCAATTCTGGTAAAAAAGATAACGCTGTGAGTGACAAAACAGTCAG
ACAAGCGATTGGTCATATGGTAAACAGAGATAAAATTGCCAAAGAAATTTTA
GATGGTCAAGAAAAACCAGCAACTCAATTATTTGCGAAAAATGTAACAGACA
TTAATTTCGATATGCCAACACGTAAGTATGACCTTAAAAAAGCAGAATCATTA
TTAGATGAAGCTGGTTGGAAGAAAGGTAAAGACAGCGATGTTCGTCAAAAAG
ATGGTAAAAACCTTGAAATGGCAATGTACTATGACAAAGGTTCTTCAAGTCAA
AAAGAACAAGCAGAATACTTACAAGCAGAATTTAAGAAAATGGGTATTAAGT
TAAACATCAATGGCGAAACATCAGATAAAATTGCTGAACGTCGTACTTCTGGT
GATTATGACTTAATGTTCAACCAAACTTGGGGATTATTGTACGATCCACAAAG
TACTATTGCAGCATTTAAAGCGAAAAATGGTTATGAAAGTGCAACATCAGGCA
TTGAGAACAAAGATAAAATATACAACAGCATTGATGACGCATTTAAAATCCA
AAACGGTAAAGAGCGTTCAGACGCTTATAAAAACATTTTGAAACAAATTGAT
GATGAAGGTATCTTTATCCCTATTTCACACGGTAGTATGACAGTTGTTGCACCA
AAAGATTTAGAAAAAGTATCATTCACACAATCACAGTATGAATTACCATTCAA
TGAAATGCAGTATAAATAA

(SEQ ID NO:448)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 ‘ PCT/US2010/028326

527112

Figure 103
ATGAGAAAACTAACTAAAATGAGTGCAATGTTACTTACATCAGGGCTAATTTT
AACTGGTTGTGGCGGTAATAAAGGTTTAGAGGAGAAAAAAGAAAACAAGCAA
TTAACGTATACGACGGTTAAAGATATCGGTGATATGAATCCGCATGTTTACGG
TGGATCAATGTCTGCTGAAAGTATGATATACGAGCCGCTTGTACGTAACACGA
AAGATGGTATTAAGCCTTTACTAGCTAAAAAGTGGGATGTGTCTGAAGATGGG
AAGACATACACGTTCCATTTGAGAGATGACGTTAAATTCCATGATGGTACGCC
ATTTGATGCTGACGCAGTTAAGAAAAATATTGACGCAGTTCAAGAAAACAAA
AAATTGCATTCTTGGTTAAAGATTTCGACATTAATTGACAATGTTAAAGTTAA
AGATAAGTACACGGTTGAATTGAATTTGAAAGAAGCATATCAACCTGCATTGG
CTGAATTAGCGATGCCTCGTCCATATGTATTTGTGTCTCCAAAAGACTTTAAAA
ACGGTACAACAAAAGATGGCGTTAAAAAGTTCGATGGTACTGGTCCATTTAAA
TTAGGTGAACACAAAAAAGATGAGTCTGCAGACTTTAACAAAAATGATCAAT
ACTGGGGCGAAAAGTCTAAACTTAACAAAGTACAAGCAAAAGTAATGCCTGC
TGGTGAAACAGCATTCCTATCAATGAAAAAAGGTGAAACGAACTTTGCCTTCA
CAGATGATAGAGGTACAGATAGCTTAGACAAAGACTCTTTAAAACAATTGAA
AGATACAGGTGACTATCAAGTTAAGCGTAGTCAACCTATGAATACGAAAATGT
TAGTTGTCA'ATTCTGGTAAAAAAGATAACGCTGTGAGTGACAAAACAGTCAG
ACAAGCGATTGGTCATATGGTAAACAGAGATAAAATTGCCAAAGAAATTTTA
GATGGTCAAGAAAAACCAGCAACTCAATTATTTGCGAAAAATGTAACAGACA
TTAATTTCGATATGCCAACACGTAAGTATGACCTTAAAAAAGCAGAATCATTA
TTAGATGAAGCTGGTTGGAAGAAAGGTAAAGACAGCGATGTTCGTCAAAAAG
ATGGTAAAAACCTTGAAATGGCAATGTACTATGACAAAGGTTCTTCAAGTCAA
AAAGAACAAGCAGAATACTTACAAGCAGAATTTAAGAAAATGGGTATTAAGT
TAAACATCAATGGCGAAACATCAGATAAAATTGCTGAACGTCGTACTTCTGGT
GATTATGACTTAATGTTCAACCAAACTTGGGGATTATTGTACGATCCACAAAG
TACTATTGCAGCATTTAAAGCGAAAAATGGTTATGAAAGTGCAACATCAGGCA
TTGAGAACAAAGATAAAATATACAACAGCATTGATGACGCATTTAAAATCCA
AAACGGTAAAGAGCGTTCAGACGCTTATAAAAACATTTTGAAACAAATTGAT
GATGAAGGTATCTTTATCCCTATTTCACACGGTAGTATGACAGTTGTTGCACCA
AAAGATTTAGAAAAAGTATCATTCACACAATCACAGTATGAATTACCATTCAA
TGAAATGCAGTATAAATAA

(SEQ ID NO:449)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

537112

Figure 104
ATGAGAAAACTAACTAAAATGAGTGCAATGTTACTTGCATCAGGGCTAATTTT
AACTGGTTGTGGCGGTAATAAAGGTTTAGAGGAGAAAAAAGAAAACAAGCAA
TTAACGTATACGACGGTTAAAGATATCGGTGATATGAATCCGCATGTTTACGG
TGGATCAATGTCTGCTGAAAGTATGATATACGAGCCGCTTGTACGTAACACGA
AAGATGGTATTAAGCCTTTACTAGCTAAAAAGTGGGATGTGTCTGAAGATGGG
AAGACATACACGTTCCATTTGAGAGATGACGTTAAATTCCATGATGGTACGCC
ATTTGATGCTGACGCAGTTAAGAAAAATATTGACGCAGTTCAAGAAAACAAA
AAATTGCATTCTTGGTTAAAGATTTCGACATTAATTGACAATGTTAAAGTTAA
AGATAAGTACACGGTTGAATTGAATTITGAAAGAAGCATATCAACCTGCATTGG
CTGAATTAGCGATGCCTCGTCCATATGTATTTGTGTCTCCAAAAGACTTITAAAA
ACGGTACAACAAAAGATGGCGTTAAAAAGTTCGATGGTACTGGTCCATTTAAA
TTAGGTGAACACAAAAAAGATGAGTCTGCAGACTTTAACAAAAATGATCAAT
ACTGGGGCGAAAAGTCTAAACTTAACAAAGTACAAGCAAAAGTAATGCCTGC
TGGTGAAACAGCATTCCTATCAATGAAAAAAGGTGAAACGAACTTTGCCTTCA
CAGATGATAGAGGTACAGATAGCTTAGACAAAGACTCTTTAAAACAATTGAA
AGATACAGGTGACTATCAAGTTAAGCGTAGTCAACCTATGAATACGAAAATGT
TAGTTGTCAATTCTGGTAAAAAAGATAACGCTGTGAGTGACAAAACAGTCAG
ACAAGCGATTGGTCATATGGTAAACAGAGATAAAATTGCCAAAGAAATTTITA
GATGGTCAAGAAAAACCAGCAACTCAATTATTTGCGAAAAATGTAACAGACA
TTAATTTCGATATGCCAACACGTAAGTATGACCTTAAAAAAGCAGAATCATTA
TTAGATGAAGCTGGTTGGAAGAAAGGTAAAGACAGCGATGTTCGTCAAAAAG
ATGGTAAAAACCTTGAAATGGCAATGTACTATGACAAAGGTTCTTCAAGTCAA
AAAGAACAAGCAGAATACTTACAAGCAGAATTTAAGAAAATGGGTATTAAGT
TAAACATCAATGGCGAAACATCAGATAAAATTGCTGAACGTCGTACTTCTGGT
GATTATGACTTAATGTTCAACCAAACTTGGGGATTATTGTACGATCCACAAAG
TACTATTGCAGCATTTAAAGAGAAAAATGGTTATGAAAGTGCAACATCAGGC
ATTGAGAACAAAGATAAAATATACAACAGCATTGATGACGCATITAAAATCC
AAAACGGTAAAGAGCGTTCAGACGCTTATAAAAACATTTTGAAACAAATTGA
TGATGAAGGTATCTTTATCCCTATTTCACACGGTAGTATGACAGTTGTTGCACC
AAAAGATTTAGAAAAAGTATCATTCACACAATCACAGTATGAATTACCATTCA
ATGAAATGCAGTATAAATAA

(SEQ ID NO:450)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

547112

Figure 105
ATGAGAAAACTAACTAAAATGAGTGCAATGTTACTTGCATCAGGGCTAATTTT
AACTGGTTGTGGCGGTAATAAAGGTTTAGAGGAGAAAAAAGAAAACAAGCAA
TTAACGTATACGACGGTTAAAGATATCGGTGATATGAATCCGCATGTTTACGG
TGGATCGATGTCTGCTGAAAGTATGATATACGAGCCGCTTGTACGTAACACGA
AAGATGGAATTAAGCCTTTACTAGCTAAAAAATGGGATGTGTCTGAAGATGG
GAAGACATATACATTCCATTTGAGAGATGACGTTAAATTCCATGATGGTACAC
CATTTGATGCTGACGCAGTTAAGAAAAATATTGATGCGGTTCAACAAAATAAA
AAATTGCATTCTTGGTTAAAGATTTCAACATTAATTGACAATGTTAAAGTTAA
AGATAAGTACACGGTTGAATTGAATTTGAAAGAAGCATATCAACCTGCATTGG
CTGAATTAGCGATGCCTCGTCCATATGTATTTGTGTCTCCAAAAGACTTTAAAA
ACGGTACAACAAAAGATGGCGTTAAAAAGTTCGATGGTACTGGTCCATTITAAA
TTAGGTGAACATAAAAAAGATGAGTCTGCAGACTTTAACAAAAATGATCAAT
ACTGGGGCGAAAAGTCTAAACTTAACAAAGTACAAGCAAAAGTAATGCCTGC
TGGTGAAACAGCATTCCTATCAATGAAAAAAGGTGAAACGAACTTTGCCTTCA
CAGATGATAGAGGTACGGATAGCTTAGACAAAGACTCTTTAAAACAATTGAA
AGATACAGGTGACTATCAAGTTAAGCGTAGTCAACCTATGAATACGAAAATGT
TAGTTGTCAATTCTGGTAAAAAAGATAACGCTGTGAGTGACAAAACAGTCAG
ACAAGCGATTGGTCATATGGTAAACAGAGATAAAATTGCCAAAGAAATTITA
GATGGTCAAGAAAAACCAGCAACTCAATTATTTGCGAAAAATGTAACAGATA
TTAATTTCGATATGCCAACACGTAAGTATGACCTTAAAAAAGCAGAATCATTA
TTAGATGAAGCTGGTTGGAAGAAAGGTAAAGACAGCGATGTTCGTCAAAAAG
ATGGTAAAAACCTTGAAATGGCAATGTACTATGACAAAGGTTCTTCAAGTCAA
AAAGAACAAGCAGAATACTTACAAGCAGAATTTAAGAAAATGGGTATTAAGT
TAAACATCAATGGCGAAACATCAGATAAAATTGCTGAACGTCGTACTTCTGGT
GATTATGACTTAATGTTCAACCAAACTTGGGGATTATTGTACGATCCACAAAG
TACTATTGCAGCATTTAAAGCGAAAAATGGTTATGAAAGTGCAACATCAGGCA
TTGAGAACAAAGATAAAATATACAACAGCATTGATGACGCATTTAAAATCCA
AAACGGTAAAGAGCGTTCAGGCGCTTATAAAAACATTTTGAAACAAATTGAT
GATGAAGGTATCTTTATCCCTATTTCACACGGTAGTATGACAGTTGTTGCGCCG
AAAGATTTAGAAAAAGTATCATTCACACAATCACAGTATGAATTACCATTCAA
TGAAATGCAGTATAAATAA

(SEQ ID NO:451)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

55/112

Figure 106
TCATCTGATAGCAAAGATAAGGAAACAACTTCAATTAAACATGCAATGGGTA
CAACTGAAATTAAAGGGAAACCAAAGCGTGTTGTTACGCTATATCAAGGTGCC
ACTGACGTCGCTGTATCTTTAGGTGTTAAACCTGTAGGTGCTGTAGAATCATG
GACACAAAAACCGAAATTCGAATACATAAAAAATGATTTAAAAGATACTAAG
ATTGTAGGTCAAGAACCTGCACCTAACTTAGAGGAAATCTCTAAATTAAAACC
GGACTTAATTGTCGCGTCAAAAGTTAGAAATGAAAAAGTTTACGATCAATTAT
CTAAAATCGCACCAACAGTTTCTACTGATACAGTTTTCAAATTCAAAGATACA
ACTAAGTTAATGGGGAAAGCTTTAGGGAAAGAAAAAGAAGCTGAAGATTTAC
TTAAAAAGTACGATGATAAAGTAGCTGCATTCCAAAAAGATGCAAAAGCAAA
GTATAAAGATGCATGGCCATTGAAAGCTTCAGTTGTTAACTTCCGTGCTGATC
ATACAAGAATTTATGCTGGTGGATATGCTGGTGAAATCTTAAATGATTTAGGA
TTCAAACGTAATAAAGACTTACAAAAACAAGTTGATAATGGTAAAGATATTAT
CCAACTTACATCTAAAGAAAGTATTCCATTAATGAACGCTGATCATATTTTTGT
AGTAAAATCAGATCCAAATGCGAAAGATGCTGCATTAGTTAAAAAGACTGAA
AGCGAATGGACTTCAAGTAAAGAGTGGAAAAATTTAGACGCAGTTAAAAACA
ACCAAGTATCTGATGATTTAGATGAAATCACTTGGAACTTAGCTGGCGGATAT
AAATCATCATTAAAACTTATTGACGATTTATATGAAAAGTTAAATATTGAAAA
ACAATCAAAATAA

(SEQ ID NO:452)

Figure 107
ATGAATAAAGTAATTAAAATGCTTGTTGTTACGCTTGCTTTCCTACTTGTTTTA
GCAGGATGTAGTGGGAATTCAAATAAACAATCATCTGATAACAAAGATAAGG
AAACAACTTCAATTAAACATGCAATGGGTACAACTGAAATTAAAGGGAAACC
AAAGCGTGTTGTTACGCTATATCAAGGTGCCACTGACGTCGCTGTATCTTTAG
GTGTTAAACCTGTAGGTGCTGTAGAATCATGGACACAAAAACCGAAATTCGA
ATACATAAAAAATGATTTAAAAGATACTAAGATTGTAGGTCAAGAACCTGCG.
CCTAACTTAGAGGAAATCTCTAAATTAAAACCGGACTTAATTGTCGCGTCAAA
AGTTAGAAATGAAAAAGTTTACGATCAATTATCTAAAATCGCACCAACAGTIT
CTACTGATACAGTTTTCAAATTCAAAGATACAACTAAGTTAATGGGGAAAGCT
TTAGGGAAAGAAAAAGAAGCTGAAGATITACTTAAAAAGTACGATGATAAAG
TAGCTGCATTCCAAAAAGATGCAAAAGCAAAGTATAAAGATGCATGGCCATT
GAAAGCTTCAGTTGTTAACTTCCGTGCTGATCATACAAGAATTTATGCTGGTG
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GATATGCTGGTGAAATCTTAAATGATTTAGGATTCAAACGTAATAAAGACTTA
CAAAAACAAGTTGATAATGGTAAAGATATTATCCAACTTACATCTAAAGAAA
GCATTCCATTAATGAACGCTGATCATATTTTTGTAGTAAAATCAGATCCAAAT
GCGAAAGATGCTGCATTAGTTAAAAAGACTGAAAGCGAATGGACTTCAAGTA
AAGAGTGGAAAAATTTAGACGCAGTTAAAAACAACCAAGTATCTGATGATTT
AGATGAAATCACTTGGAACTTAGCTGGCGGATATAAATCATCATTAAAACTTA
TTGACGATTTATATGAAAAGTTAAATATTGAAAAACAATCAAAATAA

(SEQ ID NO:453)

. Figure 108 ‘
ATGAATAAAGTAATTAAAATGCTTGTTGTTACGCTTGCTTTCCTACTTGTTTTA
GCAGGATGTAGTGGGAATTCAAATAAACAATCATCTGATAACAAAGATAAGG
AAACAACTTCAATTAAACATGCAATGGGTACAACTGAAATTAAAGGGAAACC
AAAGCGTGTTGTTACGCTATATCAAGGTGCCACTGACGTCGCTGTATCTITAG
GTGTTAAACCTGTAGGTGCTGTAGAATCATGGACACAAAAACCGAAATTCGA
ATACATAAAAAATGATTTAAAAGATACTAAGATTGTAGGTCAAGAACCTGCA
CCTAACTTAGAGGAAATCTCTAAATTAAAACCGGACTTAATTGTCGCGTCAAA
AGTTAGAAATGAAAAAGTTTACGATCAATTATCTAAAATCGCACCAACAGTTT
CTACTGATACAGTTTTCAAATTCAAAGATACAACTAAGTTAATGGGGAAAGCT
TTAGGGAAAGAAAAAGAAGCTGAAGATTTACTTAAAAAGTACGATGATAAAG
TAGCTGCATTCCAAAAAGATGCAAAAGCAAAGTATAAAGATGCATGGCCATT
GAAAGCTTCAGTTGTTAACTTCCGTGCTGATCATACAAGAATTTATGCTGGTG
GATATGCTGGTGAAATCTTAAATGATTTAGGATTCAAACGTAATAAAGACTTA
CAAAAACAAGTTGATAATGGTAAAGATATTATCCAACTTACATCTAAAGAAA
GCATTCCATTAATGAACGCTGATCATATTTTTGTAGTAAAATCAGATCCAAAT
GCGAAAGATGCTGCATTAGTTAAAAAGACTGAAAGCGAATGGACTTCAAGTA
AAGAGTGGAAAAATTTAGACGCAGTTAAAAACAACCAAGTATCTGATGATTT
AGATGAAATCACTTGGAACTTAGCTGGCGGATATAAATCTTCATTAAAACTTA
TTGACGATTTATATGAAAAGTTAAATATTGAAAAACAATCAAAATAA
(SEQ ID NO:454)

Figure 109

ATGAATAAAGTAATTAAAATGCTTGTTGTTACGCTTGCTTTCCTACTTGTTITA
GCAGGATGTAGTGGGAATTCAAATAAGCAATCATCTGATAGCAAAGATAAGG
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AAACAACTTCAATTAAACATGCAATGGGTACAACTGAAATTAAAGGGAAACC
AAAGCGCGTTGTTACACTATATCAAGGTGCCACTGACGTCGCTGTATCTTTAG
GTGTTAAACCTGTAGGTGCTGTAGAATCATGGACACAAAAACCGAAATTCGA
ATACATAAAAAATGATTTAAAAGATACTAAGATTGTAGGTCAAGAACCTGCA
CCTAACTTAGAAGAAATCTCTAAATTAAAACCGGACTTAATTGTCGCGTCAAA
AGTTAGAAATGAAAAAGTTTACGATCAATTATCTAAAATCGCACCAACAGTTT
CTACTGATACAGTTTTCAAATTCAAAGATACAACTAAGTTAATGGGGAAAGCT
TTAGGGAAAGAAAAAGAAGCTGAAGATTTACTTAAAAAGTACGATGATAAAG
TAGCTGCATTCCAAAAAGATGCAAAAGCAAAGTATAAAGATGCATGGCCATT
GAAAGCTTCAGTTGTTAACTTCCGTGCTGATCATACAAGAATTTATGCTGGTG
GATATGCTGGTGAAATCTTAAATGATTTAGGATTCAAACGTAATAAAGACTTA
CAAAAACAAGTTGATAATGGTAAAGATATTATCCAACTTACATCTAAAGAAA
GCATTCCATTAATGAACGCTGATCATATTTTTGTAGTAAAATCAGATCCAAAT
GCGAAAGATGCTGCATTAGTTAAAAAGACTGAAAGCGAATGGACTTCAAGTA
AAGAGTGGAAAAATTTAGACGCAGTTAAAAACAACCAAGTATCTGATGATTT
AGATGAAATCACTTGGAACTTAGCTGGCGGATATAAATCATCATTAAAACTTA
TTGACGATTTATATGAAAAGTTAAATATTGAAAAACAATCAAAATAA

(SEQ ID NO:455) '

Figure 110
ATGAATAAAGTAATTAAAATGCTTGTTGTTACGCTTGCTTTCCTACTTGTTTTA
GCAGGATGTAGTGGGAATTCAAATAAACAATCATCTGATAACAAAGATAAGG
AAACAACTTCAATTAAACATGCAATGGGTACAACTGAAATTAAAGGGAAACC
AAAGCGTGTTGTTACGCTATATCAAGGTGCCACTGACGTCGCTGTATCTTTAG
GTGTTAAACCTGTAGGTGCTGTAGAATCATGGACACAAAAACCGAAATTCGA
ATACATAAAAAATGATTTAAAAGATACTAAGATTGTAGGTCAAGAACCTGCA
CCTAACTTAGAGGAAATCTCTAAATTAAAACCGGACTTAATTGTCGCGTCAAA
AGTTAGAAATGAAAAAGTTTACGATCAATTATCTAAAATCGCACCAACAGTTT
CTACTGATACAGTTTTCAAATTCAAAGATACAACTAAGTTAATGGGGAAAGCT
TTAGGGAAAGAAAAAGAAGCTGAAGATTTACTTAAAAAGTACGATGATAAAG
TAGCTGCATTCCAAAAAGATGCAAAAGCAAAGTATAAAGATGCATGGCCATT
GAAAGCTTCAGTTGTTAACTTCCGTGCTGATCATACAAGAATTTATGCTGGTG
GATATGCTGGTGAAATCTTAAATGATTTAGGATTCAAACGTAATAAAGACTTA
CAAAAACAAGTTGATAATGGTAAAGATATTATCCAACTTACATCCAAAGAAA
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GCATTCCATTAATGAACGCTGATCATATTTTTGTAGTAAAATCAGATCCAAAT
GCGAAAGATGCTGCATTAGTTAAAAAGACTGAAAGCGAATGGACTTCAAGTA
AAGAATGGAAAAATTTAGACGCAGTTAAAAACAACCAAGTATCTGATGATTT
AGATGAAATCACTTGGAACTTAGCTGGCGGATATAAATCATCATTAAAATTGA
TTGACGATTTATATGAAAAGTTAAATATTGAAAAACAATCAAAATAA

(SEQ ID NO:456)

Figure 111
ATGAATAAAGTAATTAAAATGCTTGTTGTTACGCTTGCTTTCCTACTTIGTTITA
GCAGGATGTAGTGGGAATTCAAATAAACAATCATCTGATAACAAAGATAAGG
AAACAACTTCAATTAAACATGCAATGGGTACAACTGAAATTAAAGGGAAACC
AAAGCGTGTTGTTACGCTATATCAAGGTGCCACTGACGTCGCTGTATCTITAG
GTGTTAAACCTGTAGGTGCTGTAGAATCATGGACACAAAAACCGAAATTCGA
ATACATAAAAAATGATTTAAAAGATACTAAGATTGTAGGTCAAGAACCTGCA
CCTAACTTAGAGGAAATCTCTAAATTAAAACCGGACTTAATTGTCGCGTCAAA
AGTTAGAAATGAAAAAGTTTACGATCAATTATCTAAAATCGCACCAACAGTTT
CTACTGATACAGTTTTCAAATTCAAAGATACAACTAAGTTAATGGGGAAAGCT
TTAGGGAAAGAAAAAGAAGCTGAAGATTTACTTAAAAAGTACGATGATAAAG
TAGCTGCATTCCAAAAAGATGCAAAAGCAAAGTATAAAGATGCATGGCCATT
GAAAGCTTCAGTTGTTAACTTCCGTGCTGATCATACAAGAATTTATGCTGGTG
GATATGCTGGTGAAATCTTAAATGATTTAGGATTCAAACGTAATAAAGACTTA
CAAAAACAAGTTGATAATGGTAAAGATATTATCCAACTTACATCTAAAGAAA
GCATTCCATTAATGAACGCTGATCATATTTTTGTAGTAAAATCAGATCCAAAT
GCGAAAGATGCTGCATTAGTTAAAAAGACTGAAAGCGAATGGACTTCAAGTA
AAGAGTGGAAAAATTTAGACGCAGTTAAAAACAACCAAGTATCTGATGATTT
AGATGAAATCACTTGGAACTTAGCTGGCGGATATAAATCTTCATTAAAACTTA
TTGACGATTTATATGAAAAGTTAAATATTGAAAAACAATCAAAATAA

(SEQ ID NO:457)

Figure 112

ATGAATAAAGTAATTAAAATGCTTGTTGTTACGCTTGCTTTCCTACTTGTTITA
GCAGGATGTAGTGGGAATTCAAATAAACAATCATCTGATAACAAAGATAAGG
AAACAACTTCAATTAAACATGCAATGGGTACAACTGAAATTAAAGGGAAACC
AAAGCGTGTTGTTACGCTATATCAAGGTGCCACTGACGTCGCTGTATCTTITAG
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GTGTTAAACCTGTAGGTGCTGTAGAATCATGGACACAAAAACCGAAATTCGA
ATACATAAAAAATGATTTAAAAGATACTAAGATTGTAGGTCAAGAACCTGCA
CCTAACTTAGAGGAAATCTCTAAATTAAAACCGGACTTAATTGTCGCGTCAAA
AGTTAGAAATGAAAAAGTTTACGATCAATTATCTAAAATCGCACCAACAGTTT
CTACTGATACAGTTTTCAAATTCAAAGATACAACTAAGTTAATGGGGAAAGCT
TTAGGGAAAGAAAAAGAAGCTGAAGATTTACTTAAAAAGTACGATGATAAAG
TAGCTGCATTCCAAAAAGATGCAAAAGCAAAGTATAAAGATGCATGGCCATT
GAAAGCTTCAGTTGTTAACTTCCGTGCTGATCATACAAGAATTTATGCTGGTG
GATATGCTGGTGAAATCTTAAATGATTTAGGATTCAAACGTAATAAAGACTTA
CAAAAACAAGTTGATAATGGTAAAGATATTATCCAACTTACATCTAAAGAAA
GCATTCCATTAATGAACGCTGATCATATTTTTGTAGTAAAATCAGATCCAAAT
GCGAAAGATGCTGCATTAGTTAAAAAGACTGAAAGCGAATGGACTTCAAGTA
AAGAGTGGAAAAATTTAGACGCAGTTAAAAACAACCAAGTATCTGATGATTT
AGATGAAATCACTTGGAACTTAGCTGGCGGATATAAATCTTCATTAAAACTTA
TTGACGATTTATATGAAAAGTTAAATATTGAAAAACAATCAAAATAA

(SEQ ID NO:458)

Figure 113
ATGAATAAAGTAATTAAAATGCTTGTTGTTACGCTTGCTTTCCTACTTGTITTA
GCAGGATGTAGTGGGAATTCAAATAAACAATCATCTGATAACAAAGATAAGG
AAACAACTTCAATTAAACATGCAATGGGTACAACTGAAATTAAAGGGAAACC
AAAGCGTGTTGTTACGCTATATCAAGGTGCCACTGACGTCGCTGTATCTTTAG
GTGTTAAACCTGTAGGTGCTGTAGAATCATGGACACAAAAACCGAAATTCGA
ATACATAAAAAATGATTTAAAAGATACTAAGATTGTAGGTCAAGAACCTGCA
CCTAACTTAGAGGAAATCTCTAAATTAAAACCGGACTTAATTGTCGCGTCAAA
AGTTAGAAATGAAAAAGTTTACGATCAATTATCTAAAATCGCACCAACAGTTT
CTACTGATACAGTTTTCAAATTCAAAGATACAACTAAGTTAATGGGGAAAGCT
TTAGGGAAAGAAAAAGAAGCTGAAGATTTACTTAAAAAGTACGATGATAAAG
TAGCTGCATTCCAAAAAGATGCAAAAGCAAAGTATAAAGATGCATGGCCATT
GAAAGCTTCAGTTGTTAACTTCCGTGCTGATCATACAAGAATTTATGCTGGTG
GATATGCTGGTGAAATCTTAAATGATTTAGGATTCAAACGTAATAAAGACTTA
CAAAAACAAGTTGATAATGGTAAAGATATTATCCAACTTACATCTAAAGAAA
GCATTCCATTAATGAACGCTGATCATATTTTITGTAGTAAAATCAGATCCAAAT
GCGAAAGATGCTGCATTAGTTAAAAAGACTGAAAGCGAATGGACTTCAAGTA
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AAGAGTGGAAAAATTTAGACGCAGTTAAAAACAACCAAGTATCTGATGATTT
AGATGAAATCACTTGGAACTTAGCTGGCGGATATAAATCTTCATTAAAACTTA
TTGACGATTTATATGAAAAGTTAAATATTGAAAAACAATCAAAATAA

(SEQ ID NO:459)

Figure 114
ATGAATAAAGTAATTAAAATGCTTGTTGTTACGCTTGCTTTCCTACTTGTTTTA
GCAGGATGTAGTGGGAATTCAAATAAACAATCATCTGATAACAAAGATAAGG
AAACAACTTCAATTAAACATGCAATGGGTACAACTGAAATTAAAGGGAAACC
AAAGCGTGTTGTTACGCTATATCAAGGTGCCACTGACGTCGCTGTATCTTTAG
GTGTTAAACCTGTAGGTGCTGTAGAATCATGGACACAAAAACCGAAATTCGA
ATACATAAAAAATGATTTAAAAGATACTAAGATTGTAGGTCAAGAACCTGCA
CCTAACTTAGAGGAAATCTCTAAATTAAAACCGGACTTAATTGTCGCGTCAAA |
AGTTAGAAATGAAAAAGTTTACGATCAATTATCTAAAATCGCACCAACAGTTT
CTACTGATACAGTTTTCAAATTCAAAGATACAACTAAGTTAATGGGGAAAGCT
TTAGGGAAAGAAAAAGAAGCTGAAGATTTACTTAAAAAGTACGATGATAAAG
TAGCTGCATTCCAAAAAGATGCAAAAGCAAAGTATAAAGATGCATGGCCATT
GAAAGCTTCAGTTGTTAACTTCCGTGCTGATCATACAAGAATTTATGCTGGTG
GATATGCTGGTGAAATCTTAAATGATTTAGGATTCAAACGTAATAAAGACTTA
CAAAAACAAGTTGATAATGGTAAAGATATTATCCAACTTACATCTAAAGAAA
GCATTCCATTAATGAACGCTGATCATATTTTTGTAGTAAAATCAGATCCAAAT
GCGAAAGATGCTGCATTAGTTAAAAAGACTGAAAGCGAATGGACTTCAAGTA
AAGAGTGGAAAAATTTAGACGCAGTTAAAAACAACCAAGTATCTGATGATTT
AGATGAAATCACTTGGAACTTAGCTGGCGGATATAAATCTTCATTAAAACTTA
TTGACGATTTATATGAAAAGTTAAATATTGAAAAACAATCAAAATAA

(SEQ ID NO:460)

Figure 115

ATGAATAAAGTAATTAAAATGCTTGTTGTTACGCTTGCTTTCCTACTTGTTTTA
GCAGGATGTAGTGGGAATTCAAATAAACAATCATCTGATAACAAAGATAAGG
AAACAACTTCAATTAAACATGCAATGGGTACAACTGAAATTAAAGGGAAACC
AAAGCGTGTTGTTACGCTATATCAAGGTGCCACTGACGTCGCTGTATCTTTAG
GTGTTAAACCTGTAGGTGCTGTAGAATCATGGACACAAAAACCGAAATTCGA
ATACATAAAAAATGATTTAAAAGATACTAAGATTGTAGGTCAAGAACCTGCA
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CCTAACTTAGAGGAAATCTCTAAATTAAAACCGGACTTAATTGTCGCGTCAAA
AGTTAGAAATGAAAAAGTTTACGATCAATTATCTAAAATCGCACCAACAGTTT
CTACTGATACAGTTTTCAAATTCAAAGATACAACTAAGTTAATGGGGAAAGCT
TTAGGGAAAGAAAAAGAAGCTGAAGATTTACTTAAAAAGTACGATGATAAAG
TAGCTGCATTCCAAAAAGATGCAAAAGCAAAGTATAAAGATGCATGGCCATT

GAAAGCTTCAGTTGTTAACTTCCGTGCTGATCATACAAGAATTTATGCTGGTG

GATATGCTGGTGAAATCTTAAATGATTTAGGATTCAAACGTAATAAAGACTTA
CAAAAACAAGTTGATAATGGTAAAGATATTATCCAACTTACATCTAAAGAAA

GCATTCCATTAATGAACGCTGATCATATTTTTGTAGTAAAATCAGATCCAAAT

GCGAAAGATGCTGCATTAGTTAAAAAGACTGAAAGCGAATGGACTTCAAGTA
AAGAGTGGAAAAATTTAGACGCAGTTAAAAACAACCAAGTATCTGATGATTT

AGATGAAATCACTTGGAACTTAGCTGGCGGATATAAATCTTCATTAAAACTTA
TTGACGATTTATATGAAAAGTTAAATATTGAAAAACAATCAAAATAA

(SEQ ID NO:461)

Figure 116
ATGAATAAAGTAATTAAAATGCTTGTTGTTACGCTTGCTTTCCTACTTGTTTTA
GCAGGATGTAGTGGGAATTCAAATAAACAATCATCTGATAACAAAGATAAGG
AAACAACTTCAATTAAACATGCAATGGGTACAACTGAAATTAAAGGGAAACC
AAAGCGTGTTGTTACGCTATATCAAGGTGCCACTGACGTCGCTGTATCTTTAG
GTGTTAAACCTGTAGGTGCTGTAGAATCATGGACACAAAAACCGAAATTCGA
ATACATAAAAAATGATTTAAAAGATACTAAGATTGTAGGTCAAGAACCTGCA
CCTAACTTAGAGGAAATCTCTAAATTAAAACCGGACTTAATTGTCGCGTCAAA
AGTTAGAAATGAAAAAGTTTACGATCAATTATCTAAAATCGCACCAACAGTTT
CTACTGATACAGTTTTCAAATTCAAAGATACAACTAAGTTAATGGGGAAAGCT
TTAGGGAAAGAAAAAGAAGCTGAAGATTTACTTAAAAAGTACGATGATAAAG
TAGCTGCATTCCAAAAAGATGCAAAAGCAAAGTATAAAGATGCATGGCCATT
GAAAGCTTCAGTTGTTAACTTCCGTGCTGATCATACAAGAATTITATGCTGGTG
GATATGCTGGTGAAATCTTAAATGATTTAGGATTCAAACGTAATAAAGACTTA
CAAAAACAAGTTGATAATGGTAAAGATATTATCCAACTTACATCCAAAGAAA
GCATTCCATTAATGAACGCTGATCATATTTTTGTAGTAAAATCAGATCCAAAT
GCGAAAGATGCTGCATTAGTTAAAAAGACTGAAAGCGAATGGACTTCAAGTA
AAGAATGGAAAAATTTAGACGCAGTTAAAAACAACCAAGTATCTGATGATIT
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AGATGAAATCACTTGGAACTTAGCTGGCGGATATAAATCATCATTAAAATTGA
TTGACGATTTATATGAAAAGTTAAATATTGAAAAACAATCAAAATAA
(SEQ ID NO:462)

Figure 117
AAAGAATCATCAACTAAAGATACTATTTCGGTAAAAGATGAAAATGGTACAG
TAAAAGTACCTAAAGATGCAAAACGTATCGTTGTATTAGAGTACTCATTTGCA
GATGCATTAGCAGCATTAGACGTTAAACCAGTTGGTATTGCTGATGATGGTAA
GAAAAAACGTATCATTAAACCAGTTAGAGAAAAAATTGGGGATTATACTTCTG
TAGGTACACGTAAACAGCCAAACTTAGAGGAAATTAGTAAATTAAAACCGGA
TTTAATTATCGCTGATAGCAGTAGACATAAAGGTATTAATAAAGAATTAAACA
AAATTGCACCAACATTATCATTAAAGAGTTTTGATGGAGACTACAAACAAAAC
ATTAATTCGTTCAAAACAATTGCTAAAGCTTTAAATAAAGAAAAAGAAGGCG

- AAAAGCGTCTTGCTGAACATGATAAATTAATCAAAAAGTATAAAGATGAAAT

TAAGTTTGATAGAAATCAAAAAGTGCTTCCAGCAGTTGTTGCTAAAGCTGGTT
TATTAGCACATCCAAACTATTCATATGTTGGACAATTTTTAAACGAACTTGGAT
TTAAAAATGCATTAAGTGATGATGTAACAAAAGGTTTAAGTAAATACTTGAAA
GGACCTTACTTACAATTAGATACTGAACATTTAGCTGACTTAAATCCTGAACG
CATGATTATTATGACAGATAATGCTAAAAAAGATTCTGCTGAATTCAAGAAGT
TACAAGAAGATCCAACTTGGAAAAAGTTGAACGCAGTTAAAAATAATCGCGT
GGATATTGTTGACCGTGATGTTTGGGCAAGATCTCGTGGCTTAATTTCTTCTGA
AGAAATGGCTAAAGAACTTGTTGAATTATCAAAAAAAGAACAAAAG
(SEQ ID NO:463)

Figure 118
ATGAAGTTATACATATTAAGGAGTGGAACGATGAGAGGTCTAAAAACTTITAG
TATATTGGGATTAATAGTTGCCTTATTTITAGTTGCAGCTTGTGGTAATACGGA
TAATTCAAGTAAAAAAGAATCATCAACTAAAGATACTATTTCGGTAAAAGATG
AAAATGGCACAGTAAAAGTACCTAAAGATGCAAAACGTATCGTTGTATTAGA
GTACTCATTTGCAGATGCATTAGCAGCATTAGACGTTAAACCAGTTIGGTATTG
CTGATGATGGTAAGAAAAAACGTATCATTAAACCAGTTAGAGAAAAAATTGG
GGATTATACTTCTGTAGGTACACGTAAACAGCCAAACTTAGAGGAAATTAGTA
AATTAAAACCGGATTTAATTATCGCTGATAGCAGTAGACATAAAGGTATTAAT
AAAGAATTAAACAAAATTGCACCAACATTATCATTAAAGAGTTTTGATGGAGA
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CTACAAACAAAACATTAATTCGTTCAAAACAATTGCTAAAGCTTTAAATAAAG
AAAAAGAAGGCGAAAAGCGTCTTGCTGAACATGATAAATTAATCAAAAAGTA
TAAAGATGAAATTAAGTTTGATAGAAATCAAAAAGTGCTTCCAGCAGTTGTTG
CTAAAGCTGGTTTATTAGCACATCCAAACTATTCATATGTTGGACAATTTTTAA
ACGAACTTGGATTTAAAAATGCATTAAGTGATGATGTAACAAAAGGTTTAAGT
AAATACTTGAAAGGACCTTACTTACAATTAGATACTGAACATITAGCTGACTT
AAATCCTGAACGCATGATTATTATGACAGATAATGCTAAAAAAGATTCTGCTG
AATTCAAGAAGTTACAAGAAGATCCAACTTGGAAAAAGTTGAATGCAGTTAA
AAATAATCGCGTGGATATTGTTGACCGTGATGTTTGGGCAAGATCTCGTGGCT
TAATTTCTTCTGAAGAAATGGCTAAAGAACTTGTTGAATTATCAAAAAAAGAA
CAAAAGTAA

(SEQ ID NO:464)

Figure 119
ATGAGAGGTCTAAAAACTTTTAGTATATTGGGATTAATAGTTGCCTTACTTTTA
GTTGCAGCTTGTGGTAATACGGATAATTCAAGTAAAAAAGAATCATCAACTAA
AGATACTATTTCGGTAAAAGATGAAAATGGTACAGTAAAAGTACCTAAAGAT
GCAAAACGTATCGTTGTATTAGAGTACTCATTTGCAGATGCATTAGCAGCATT
AGACGTTAAACCAGTTGGTATTGCTGATGATGGTAAGAAAAAACGTATCATTA
AACCAGTTAGAGAAAAAATTGGGGATTATACTTCTGTAGGTACACGTAAACA
GCCAAACTTAGAGGAAATTAGTAAATTAAAACCGGATTTAATTATCGCTGATA
GCAGTAGACATAAAGGTATTAATAAAGAATTAAACAAAATTGCACCAACATT
ATCATTAAAGAGTTTTGATGGAGACTACAAACAAAATATTAATTCGTTCAAAA
CAATTGCTAAAGCTTTAAATAAAGAAAAAGAAGGCGAAAAACGTCTTGCTGA
GCATGATAAATTAATCAATAAGTATAAAGATGAAATTAAATTTGATAGAAATC
AAAAAGTGCTTCCAGCAGTAGTTGCTAAAGCTGGTTTATTAGCACATCCAAAC
TATTCATATGTTGGACAATTTTTAAACGAACTAGGATTTAAAAATGCATTAAG
TGACGATGTAACAAAAGGTTTAAGTAAATATTTGAAAGGACCTTACTTACAAT
TAGACACTGAACATTTAGCTGATTTAAATCCAGAGCGTATGATCATTATGACA
GATCATGCTAAAAAAGATTCTGCTGAATTCAAGAAGTTACAAGAAGATGCAA
CATGGAAAAAGTTGAATGCAGTTAAAAATAATCGCGTGGATATTGTTGACCGT
GATGTTTGGGCAAGATCTCGTGGCTTAATTTCTTCTGAAGAAATGGCTAAAGA
ACTTGTTGAATTATCAAAAAAAGAACAAAAGTAA

(SEQ ID NO:465)
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Figure 120
ATGAGAGGTCTAAAAACTTTTAGTATATTGGGATTAATAGTTGCCTTATTTTTA
GTTGCAGCTTGTGGTAATACGGATAATTCAAGTAAAAAAGAATCATCAACTAA
AGATACTATTTCGGTAAAAGATGAAAATGGTACAGTAAAAGTACCTAAAGAT
GCAAAACGTATCGTTGTATTAGAGTACTCATTTGCAGATGCATTAGCAGCATT
AGACGTTAAACCAGTTGGTATTGCTGATGATGGTAAGAAAAAACGTATCATTA
AACCAGTTAGAGAAAAAATTCGGGATTATACTTCTGTAGGTACACGTAAACAG
CCAAACTTAGAGGAAATTAGTAAATTAAAACCGGATTTAATTATCGCTGATAG
CAGTAGACATAAAGGTATTAATAAAGAATTAAACAAAATTGCACCAACATTA
TCATTAAAGAGTTTTGATGGTGACTACAAGCAAAATATCGATGCTTTCAAGAC
AATTGCGAAAGCTTTAGATAAAGAAAAAGAAGGCGAAAAACGTCTTGCTGAA
CATGATAAATTAATCAATAAGTATAAAGATGAAATTAAATTTGATAGAAATCA
AAAAGTGCTTCCAGCAGTTGTTGCGAAAGCTGGTTTATTAGCACATCCAAACT
ATTCGTATGTTGGACAATTTTTAAACGAACTTGGATTTAAAAATGCATTAAGT
GATGATGTAACAAAAGGTTTAAGTAAATACTTGAAAGGACCTTACTTACAATT
AGATACTGAACATTTAGCTGACTTAAATCCTGAACGCATGATTATTATGACAG
ATAATGCTAAAAAAGATTCTGCTGAATTCAAGAAGTTACAAGAAGATGCAAC
ATGGAAAAAATTGAATGCAGTTAAAAATAATCGTGTTGATATTGTTGACCGTG
ATGTTTGGGCAAGATCTCGTGGCTTAATTTCTTCTGAAGAAATGGCTAAAGAA
CTTGTTGAATTATCAAAAAAAGAACAAAAGTAA

(SEQ ID NO:466)

Figure 121
ATGAGAGGTCTAAAAACTTTTAGTATATTGGGATTAATAGTTGCCTTACTTTTA
GTTGCAGCTTGTGGTAATACGGATAATTCAAGTAAAAAAGAATCATCAACTAA
AGATACTATTTCGGTAAAAGATGAAAATGGTACAGTAAAAGTACCTAAAGAT
GCAAAACGTATCGTTGTATTAGAGTACTCATTTGCAGATGCATTAGCAGCATT
AGACGTTAATCCAGTTGGTATTGCTGATGATGGTAAGAAAAAACGTATCATTA
AACCAGTTAGAGAAAAAATTGGGGATTATACTTCTGTAGGTACACGTAAACA
GCCAAACTTAGAAGAAATTAGTAAATTAAAACCGGATTTAATTATCGCTGATA
GCAGTAGACATAAAGGTATTAATAAAGAATTAAACAAAATTGCACCAACATT
ATCATTAAAGAGTTTTGATGGAGACTACAAACAAAACATTAATTCGTTCAAAA
CAATTGCTAAAGCTTTAAATAAAGAAAAAGAAGGCGAAAAACGTCTTGCTGA
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GCATGATAAATTAATCAATAAGTATAAAGATGAAATTAAATTTGATAGAAATC
AAAAAGTGCTTCCAGCAGTAGTTGCTAAAGCTGGTTTATTAGCACATCCAAAC
TATTCATATGTTGGACAATTTTTAAACGAACTAGGATTTAAAAATGCATTAAG
TGACGATGTAACAAAAGGTTTAAGTAAATATTTGAAAGGACCTTACTTACAAT
. TAGACACTGAACATTTAGCTGATTTAAATCCAGAGCGTATGATCATTATGACT

GATCACGCTAAAAAAGATTCTGCTGAATTCAAGAAATTACAAGAAGATGCAA
CATGGAAAAAATTGAATGCAGTTAAAAATAATCGCGTGGATATTGTTGACCGT
GATGTTTGGGCAAGATCTCGTGGCTTAATTTCTTCTGAAGAAATGGCTAAAGA
ACTTGTTGAATTATCAAAAAAAGAACAAAAGTAA

(SEQ ID NO:467)

Figure 122
ATGAGAGGTCTAAAAACTTTITAGTATATTGGGATTAATAGTTGCCTITACTTITA
GTTGCAGCTTGTGGTAATACGGATAATTCAAGTAAAAAAGAATCATCAACTAA
AGATACTATTTCGGTAAAAGATGAAAATGGTACAGTAAAAGTACCTAAAGAT
GCAAAACGTATCGTTGTATTAGAGTACTCATTTGCAGATGCATTAGCAGCATT
AGACGTTAAACCAGTTGGTATTGCTGATGATGGTAAGAAAAAACGTATCATTA
AACCAGTTAGAGAAAAAATTGGGGATTATACTTCTGTAGGTACACGTAAACA
GCCAAACTTAGAAGAAATTAGTAAATTAAAACCGGATTTAATTATCGCTGATA
GCAGTAGACATAAAGGTATTAATAAAGAATTAAACAAAATTGCACCAACATT
ATCATTAAAGAGTTTTGATGGAGACTACAAACAAAATATTAATTCGTTCAAAA
CAATTGCTAAAGCTTTAAATAAAGAAAAAGAAGGCGAAAAACGTCTTGCTGA
GCATGATAAATTAATCAATAAGTATAAAGATGAAATTAAATTTGATAGAAATC
AAAAAGTGCTTCCAGCAGTAGTTGCTAAAGCTGGTTITATTAGCACATCCAAAC
TATTCATATGTTGGACAATTTTTAAACGAACTAGGATTTAAAAATGCATTAAG
TGACGATGTAACAAAAGGTTTAAGTAAATATTTGAAAGGACCTTACTTACAAT
TAGACACTGAACATTTAGCTGATTTAAATCCAGAGCGTATGATCATTATGACA
GATCATGCTAAAAAAGATTCTGCTGAATTCAAGAAGTTACAAGAAGATGCAA
CATGGAAAAAGTTGAATGCAGTTAAAAATAATCGCGTGGATATTGTTGACCGT
GATGTTTGGGCAAGATCTCGTGGCTTAATTTCTTCTGAAGAAATGGCTAAAGA
ACTTGTTGAATTATCAAAAAAAGAACAAAAGTAA

(SEQ ID NO:468)
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Figure 123 .
ATGAGAGGTCTAAAAACTTTTAGTATATTGGGATTAATAGTTGCCTTACTTTTA
GTTGCAGCTTGTGGTAATACGGATAATTCAAGTAAAAAAGAATCATCAACTAA
AGATACTATTTCGGTAAAAGATGAAAATGGTACAGTAAAAGTACCTAAAGAT
GCAAAACGTATCGTTGTATTAGAGTACTCATTTGCAGATGCATTAGCAGCATT
AGACGTTAAACCAGTTGGTATTGCTGATGATGGTAAGAAAAAACGTATCATTA
AACCAGTTAGAGAAAAAATTGGGGATTATACTTCTGTAGGTACACGTAAACA
GCCAAACTTAGAGGAAATTAGTAAATTAAAACCGGATTTAATTATCGCTGATA
GCAGTAGACATAAAGGTATTAATAAAGAATTAAACAAAATTGCACCAACATT
ATCATTAAAGAGTTTTGATGGAGACTACAAACAAAATATTAATTCGTTCAAAA
CAATTGCTAAAGCTTTAAATAAAGAAAAAGAAGGCGAAAAACGTCTTGCTGA
GCATGATAAATTAATCAATAAGTATAAAGATGAAATTAAATTITGATAGAAATC
AAAAAGTGCTTCCAGCAGTAGTTGCTAAAGCTGGTTTATTAGCACATCCAAAC
TATTCATATGTTGGACAATTTTTAAACGAACTAGGATTTAAAAATGCATTAAG
TGACGATGTAACAAAAGGTTTAAGTAAATATTTGAAAGGACCTTACTTACAAT
TAGACACTGAACATTTAGCTGATTTAAATCCAGAGCGTATGATCATTATGACA
GATCATGCTAAAAAAGATTCTGCTGAATTCAAGAAGTTACAAGAAGATGCAA
CATGGAAAAAGTTGAATGCAGTTAAAAATAATCGCGTGGATATTGTTGACCGT
GATGTTTGGGCAAGATCTCGTGGCTTAATTTCTTCTGAAGAAATGGCTAAAGA
ACTTGTTGAATTATCAAAAAAAGAACAAAAGTAA

(SEQ ID NO:469)

Figure 124
ATGAGAGGTCTAAAAACTTTTAGTATATTGGGATTAATAGTTGCCTTACTTTTA
GTTGCAGCTTGTGGTAATACGGATAATTCAAGTAAAAAAGAATCATCAACTAA
AGATACTATTTCGGTAAAAGATGAAAATGGTACAGTAAAAGTACCTAAAGAT
GCAAAACGTATCGTTGTATTAGAGTACTCATTTGCAGATGCATTAGCAGCATT
AGACGTTAAACCAGTTGGTATTGCTGATGATGGTAAGAAAAAACGTATCATTA
AACCAGTTAGAGAAAAAATTGGGGATTATACTTCTGTAGGTACACGTAAACA
GCCAAACTTAGAAGAAATTAGTAAATTAAAACCGGATTTAATTATCGCTGATA
GCAGTAGACATAAAGGTATTAATAAAGAATTAAACAAAATTGCACCAACATT
ATCATTAAAGAGTTTTGATGGAGACTACAAACAAAATATTAATTCGTTCAAAA
CAATTGCTAAAGCTTTAAATAAAGAAAAAGAAGGCGAAAAACGTCTTGCTGA
GCATGATAAATTAATCAATAAGTATAAAGATGAAATTAAATTTGATAGAAATC
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AAAAAGTGCTTCCAGCAGTAGTTGCTAAAGCTGGTTTATTAGCACATCCAAAC
TATTCATATGTTGGACAATTTTTAAACGAACTAGGATTTAAAAATGCATTAAG
TGACGATGTAACAAAAGGTTTAAGTAAATATTTGAAAGGACCTTACTTACAAT
TAGACACTGAACATTTAGCTGATTTAAATCCAGAGCGTATGATCATTATGACA
GATCATGCTAAAAAAGATTCTGCTGAATTCAAGAAGTTACAAGAAGATGCAA
CATGGAAAAAGTTGAATGCAGTTAAAAATAATCGCGTGGATATTGTTGACCGT
GATGTTTGGGCAAGATCTCGTGGCTTAATTTCTTCTGAAGAAATGGCTAAAGA -
ACTTGTTGAATTATCAAAAAAAGAACAAAAGTAA

(SEQ ID NO:470)

Figure 125
ATGAGAGGTCTAAAAACTTTTAGTATATTGGGATTAATAGTTGCCTTACTTTTA
GTTGCAGCTTGTGGTAATACGGATAATTCAAGTAAAAAAGAATCATCAACTAA
AGATACTATTTCGGTAAAAGATGAAAATGGTACAGTAAAAGTACCTAAAGAT
GCAAAACGTATCGTTGTATTAGAGTACTCATTTGCAGATGCATTAGCAGCATT
'AGACGTTAAACCAGTTGGTATTGCTGATGATGGTAAGAAAAAACGTATCATTA
AACCAGTTAGAGAAAAAATTGGGGATTATACTTCTGTAGGTACACGTAAACA
GCCAAACTTAGAAGAAATTAGTAAATTAAAACCGGATTTAATTATCGCTGATA
GCAGTAGACATAAAGGTATTAATAAAGAATTAAACAAAATTGCACCAACATT
ATCATTAAAGAGTTTTGATGGAGACTACAAACAAAATATTAATTCGTTCAAAA
CAATTGCTAAAGCTTTAAATAAAGAAAAAGAAGGCGAAAAACGTCTTGCTGA
GCATGATAAATTAATCAATAAGTATAAAGATGAAATTAAATTTGATAGAAATC
AAAAAGTGCTTCCAGCAGTAGTTGCTAAAGCTGGTTTATTAGCACATCCAAAC
TATTCATATGTTGGACAATTTTTAAACGAACTAGGATTITAAAAATGCATTAAG
TGACGATGTAACAAAAGGTTTAAGTAAATATTTGAAAGGACCTTACTTACAAT
TAGACACTGAACATTTAGCTGATTTAAATCCAGAGCGTATGATCATTATGACA
GATCATGCTAAAAAAGATTCTGCTGAATTCAAGAAGTTACAAGAAGATGCAA
CATGGAAAAAGTTGAATGCAGTTAAAAATAATCGCGTGGATATTGTTGACCGT
GATGTTTGGGCAAGATCTCGTGGCTTAATTTCTTCTGAAGAAATGGCTAAAGA
ACTTGTTGAATTATCAAAAAAAGAACAAAAGTAA

(SEQ ID NO:471)
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Figure 126
ATGAGAGGTCTAAAAACTTTTAGTATATTGGGATTAATAGTTGCCTTACTTTTA
GTTGCAGCTTGTGGTAATACGGATAATTCAAGTAAAAAAGAATCATCAACTAA
AGATACTATTTCGGTAAAAGATGAAAATGGTACAGTAAAAGTACCTAAAGAT
GCAAAACGTATCGTTGTATTAGAGTACTCATTTGCAGATGCATTAGCAGCATT
AGACGTTAAACCAGTTGGTATTGCTGATGATGGTAAGAAAAAACGTATCATTA
AACCAGTTAGAGAAAAAATTGGGGATTATACTTCTGTAGGTACACGTAAACA
GCCAAACTTAGAAGAAATTAGTAAATTAAAACCGGATTTAATTATCGCTGATA
GCAGTAGACATAAAGGTATTAATAAAGAATTAAACAAAATTGCACCAACATT
ATCATTAAAGAGTTTTGATGGAGACTACAAACAAAATATTAATTCGTTCAAAA
CAATTGCTAAAGCTTTAAATAAAGAAAAAGAAGGCGAAAAACGTCTTGCTGA
GCATGATAAATTAATCAATAAGTATAAAGATGAAATTAAATTTGATAGAAATC
AAAAAGTGCTTCCAGCAGTAGTTGCTAAAGCTGGTTTATTAGCACATCCAAAC
TATTCATATGTTGGACAATTTTTAAACGAACTAGGATTTAAAAATGCATTAAG |
TGACGATGTAACAAAAGGTTTAAGTAAATATTTGAAAGGACCTTACTTACAAT
TAGACACTGAACATTTAGCTGATTTAAATCCAGAGCGTATGATCATTATGACA
GATCATGCTAAAAAAGATTCTGCTGAATTCAAGAAGTTACAAGAAGATGCAA
CATGGAAAAAGTTGAATGCAGTTAAAAATAATCGCGTGGATATTGTTGACCGT
GATGTTTGGGCAAGATCTCGTGGCTTAATTTCTTCTGAAGAAATGGCTAAAGA
ACTTGTTGAATTATCAAAAAAAGAACAAAAGTAA

(SEQ ID NO:472)

Figure 127
ATGAGAGGTCTAAAAACTTTTAGTATATTGGGATTAATAGTTGCCTTACTTTTA
GTTGCAGCTTGTGGTAATACGGATAATTCAAGTAAAAAAGAATCATCAACTAA
AGATACTATTTCGGTAAAAGATGAAAATGGTACAGTAAAAGTACCTAAAGAT
GCAAAACGTATCGTTGTATTAGAGTACTCATTTGCAGATGCATTAGCAGCATT
AGACGTTAATCCAGTTGGTATTGCTGATGATGGTAAGAAAAAACGTATCATTA
AACCAGTTAGAGAAAAAATTGGGGATTATACTTCTGTAGGTACACGTAAACA
GCCAAACTTAGAAGAAATTAGTAAATTAAAACCGGATTTAATTATCGCTGATA
GCAGTAGACATAAAGGTATTAATAAAGAATTAAACAAAATTGCACCAACATT
ATCATTAAAGAGTTTTGATGGAGACTACAAACAAAACATTAATTCGTTCAAAA
CAATTGCTAAAGCTTTAAATAAAGAAAAAGAAGGCGAAAAACGTCTTGCTGA
GCATGATAAATTAATCAATAAGTATAAAGATGAAATTAAATTTGATAGAAATC

SUBSTITUTE SHEET (RULE 26)
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AAAAAGTGCTTCCAGCAGTAGTTGCTAAAGCTGGTTTATTAGCACATCCAAAC
TATTCATATGTTGGACAATTTTTAAACGAACTAGGATTTAAAAATGCATTAAG

TGACGATGTAACAAAAGGTTTAAGTAAATATTTGAAAGGACCTTACTTACAAT
TAGACACTGAACATTTAGCTGATTTAAATCCAGAGCGTATGATCATTATGACT

GATCACGCTAAAAAAGATTCTGCTGAATTCAAGAAATTACAAGAAGATGCAA

CATGGAAAAAATTGAATGCAGTTAAAAATAATCGCGTGGATATTGTTGACCGT
GATGTTTGGGCAAGATCTCGTGGCTTAATTTCTTCTGAAGAAATGGCTAAAGA

ACTTGTTGAATTATCAAAAAAAGAACAAAAGTAA

(SEQ ID NO:473)

Figure 128 .
ACTGAAGAGAAAACTGAAATGACGAC_AATAAAAGATGAATTAGGAACTGAAA
AAATTAAGAAAAATCCTAAACGTGTTGTTGTATTAGAATATAGTTTTGCTGAT
TATTTAGCAGCATTAGATATGAAACCTGTTGGTATTGCAGATGATGGCAGCAG
TAAAAATATAACAAAGTCAGTAAGAGATAAGATTGGGGCATATGAATCGGTT
GGATCTAGATCGCAACCGAATATGGAAGTGATAAGTAAATTAAAACCGGATT
TGATCATTGCAGATGTCAGCAGACATAAGAAAATCAAATCAGAATTGAGCAA
AATTGCGCCGACAATTATGTTAGTCAGTGGTACGGGAGATTACAATGCAAATA
TTGAAGCATTTAAAACAGTCGCTAAAGCAGTTGGCAGAGAGAAAGAAGGCGA
AAAGCGTCTGGAAAAGCATGATAAAATATTAGCGGAGATTAGAAAGAAAATT
GAACAGAGTACGTTAAAATCTGCATTTGCACTTGGTATCTCAAGAGCAGGTAT
GTTTATTAATAATGAAGATACATTTATGGGACAATTTTTAATTAAAATGGGTA
TTCAACCTGAAGTCACAAAAGACAAAACTGCGCATGTGGGTGAACGCAAGGG
TGGCCCTTATATTTATTTAAATAATGAAGAGCTTGCCAATATCAATCCAAAAG
TTATGATTTTAGCCACTGACGGAAAAACGGACAAAAATAGAACGAAATTCATT
GATCCTGCAGTTTGGAAATCATTAAAAGCTGTGAAAGATAACAAAGTTTATGA
CGTTGACCGAAATAAGTGGTTGAAATCAAGGGGTATTATCGCAAGTGAAAGT
ATGGCAGAAGATTTAGAAAAAATTGCAGAAAAAGCAAAATAA

(SEQ ID NO:474)

Figure 129
ATGGAAGTGATAAGTAAATTAAAACCGGATTTGATCATTGCAGATGTTAACAG
ACATAAGAAAATCAAATCAGAATTGAGCAAAATTGCTCCGACAATCATGTTA
GTTAGCGGTACGGGAGATTATAATGCAAATATTGAAGCATTITAAAACAGTTGC
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TAAAGCAGTAGGCAAAGAGAAAGAAGGCGAGAAACGTCTGGAAAAGCATGA
TAAAATATTAGCGGAGATTAGAAAGAAAATTGAACAGAGTACGTTAAAATCT
GCATTTGCATTCGGTATCTCAAGAGCAGGTATGTTTATTAATAATGAAGATAC
ATTTATGGGACAATTCTTAATTAAAATGGGTATTCAACCTGAAGTCACAAAAG
ACAAAACTATGCATGTTGGTGAACGCAAGGGTGGTCCTTATATITATITAAAT
AATGAAGAACTTGCCAATATCAATCCAAAAGTTATGATTTTAGCCACTGACGG
AAAAACGGACAAAAATAGAACGAAATTCATTGATCCTGCAGTTTGGAAATCA
TTAAAAGCTGTGAAAGATAACAAAGTTTATGACGTTGACCGAAATAAGTGGTT
GAAATCAAGGGGTATTATCGCAAGTGAAAGTATGGCAGAAGATITAGAAAAA
ATTGCAGAAAAAGCAAAATAA

(SEQ ID NO:475)

Figure 130
GTGAATAGGAATATCGTTAAATTAGTTGTGTTTATGCTAATCTTAGTTGTAGCA
GTAGCGGGTTGTGGTCAAAAAGATACTGAAGAGAAAACTGAAATGACGACAA
TAAAAGATGAATTAGGAACTGAAAAAATTAAGAAAAATCCTAAACGTGTTGT
TGTATTAGAATATAGTTTITGCTGATTATTTAGCAGCATTAGATATGAAACCTGT
TGGTATTGCAGATGATGGCAGCACTAAAAATATAACAAAGTCAGTAAGAGAT
AAGATTGGGGCATATGAATCGGTTGGATCTAGACCGCAACCGAATATGGAAG
TGATAAGTAAATTAAAACCGGATTTGATCATTGCAGATGTTAGCAGACATAAG
AAAATCAAATCAGAATTGAGCAAAATTGCTCCGACAATCATGTTAGTTAGCGG
TACGGGAGATTATAATGCAAATATTGAAGCATTTAAAACAGTCGCTAAAGCA
GTAGGCAAAGAGAAAGAAGGCGAGAAGCGTCTGGAAAAGCATGATAAAATA
TTAGCGGAGATTAGAAAGAAAATTGAACAGAGTACGTTAAAATCTGCATTITGC
ATTCGGTATCTCAAGAGCAGGTATGTTTATTAATAATGAAGATACATTTATGG
GACAATTCTTAATTAAAATGGGTATTCAACCTGAAGTCACAAAAGACAAAACT
ACGCATGTTGGTGAACGCAAGGGTGGTCCTTATATATATTTAAATAATGAAGA
ACTTGCCAATATCAATCCAAAAGTTATGATTTITAGCCACTGACGGAAAAACGG
ACAAAAATAGAACGAAATTCATTGATCCTGCAGTTTGGAAATCATTAAAAGCT
GTGAAAGATAACAAAGTTTATGACGTTGACCGAAATAAGTGGTTGAAATCAA
GGGGGATTATCGCAAGTGAAAGTATGGCAGAAGATTTAGAAAAAATTGCAGA
AAAAGCAAAATAA

(SEQ ID NO:476)
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Figure 131
GTGAATAGGAATATCGTTAAATTAGTTGTGTTTATGCTAATCTTAGTTGTAGCA
GTAGCGGGTTGTGGTCAAAAAGATACTGAAGAGAAAACTGAAATGACGACGA
TAAAAGATGAATTAGGAACTGAAAAAATTAAGAAAAATCCGAAACGTATTGT
TGTATTAGAATATAGTTTTGCTGATTATTTAGCAGCATTAGATATGAAACCTGT
TGGTATTGCAGATGATGGTAGTACTAAAAATATAACAAAGTCAGTAAGAGAT
AAGATTGGGGCATATGAATCGGTTGGATCTAGACCGCAACCGAATATGGAAG
TGATAAGTAAATTAAAACCGGATTTGATTATTGCAGATGTCAGCAGACATAAG
AAAATCAAATCAGAATTGAGCAAAATTGCGCCGACAATCATGTTAGTTAGCG
GTACGGGAGATTACAATGCAAATATTGAAGCATTTAAAACAGTCGCTAAAGC
AGTTGGCAAAGAGAAAGAAGGCGAAAAGCGTCTGGAAAAGCATAATAAAAT
ATTAGCGGAGATTAGAAAGAAAATTGAACAGAGTACGTTAAAATCTGCATTT
GCATTTGGTATCTCAAGAGCAGGTATGTTTATTAATAATGAAGATACATTTAT
GGGACAATTCTTAATTAAAATGGGTATTCAACCTGAAGTCACAAAAGACAAA
ACTGCGCATGTTGGTGAACGCAAGGGTGGCCCTTATATTTATTTAAATAATGA
AGAGCTTGCCAATATCAATCCAAAAGTTATGATTTTAGCTACGAATGGAAAAA
CAGATAAAAATAGAACGAAATTCATTGATCCTGCAGTTTGGAAATCATTAAAA
GCTGTGAAAGATAATAAAGTATATGATGTTGATCGAAATAAGTGGTTGCAATC
AAGAGGTATTATGGCAAGTGAAAGTATGGCAGAAGATTTAGAAAAAATTGCA
GAAAAAGCAAAATAA

(SEQ ID NO:477)

Figure 132
GTGAATAGGAATATCGTTAAACTAGTTGTGTTITATGCTAATCTTAGTTGTAGCA
GTAGCGGGTTGTGGTCAAAAAGATACTGAAGAGAAAACTGAAATGACGACAA
TAAAAGATGAATTAGGAACTGAAAAAATTAAGAAAAATCCTAAACGTGTTGT
TGTATTAGAATATAGTTTTGCTGATTATTTAGCAGCATTAGATATGAAACCTGT
TGGTATTGCAGATGATGGCAGCAGTAAAAATATAACAAAGTCAGTAAGAGAT
AAGATTGGGGCATATGAATCGGTTGGATCTAGACCGCAACCGAATATGGAAG
TGATAAGTAAATTAAAACCGGATITGATCATTGCAGATGTTAGCAGACATAAG
AAAATCAAATCAGAATTGAGCAAAATTGCGCCGACAATTATGTTAGTCAGTGG
TACGGGAGATTACAATGCAAATATTGAAGCATTTAAAACAGTCGCTAAAGCA
GTTGGCAAAGAGAAAGAAGGCGAGAAGCGTCTGGAAAAGCATGATAAAATAT
TAGCGGAGATTAGAAAGAAAATTGAACAGAGTACGTTAAAATCTGCATTTGC

SUBSTITUTE SHEET (RULE 26)
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ATTCGGTATCTCAAGAGCAGGTATGTTTATTAATAATGAAGATACATTTATGG
GACAATTCTTACTTAAAATGGGTATTCAACCTGAAGTCACAAAAGACAAAACT
ACGCATGTTGGTGAACGCAAGGGTGGTCCTTATATATATTTAAATAATGAAGA
ACTTGCCAATATCAATCCAAAAGTTATGATTITAGCCACTGACGGGAAAACGG
ACAAAAATAGAACGAAATTCATTGATCCTGCAGITTGGAAATCATTAAAAGCT
GTGAAAGATAACAAAGTTTATGACGTTGACCGAAATAAGTGGTTGAAATCAA
GGGGGATTATCGCAAGTGAAAGTATGGCAGAAGATTTAGAAAAAATTGCAGA
AAAAGCAAAATAA

(SEQ ID NO:478)

Figure 133
GTGAATAGGAATATCGTTAAACTAGTTGTGTTCATGCTAATTTTAGTTGTAGCA
GTAGCGGGTTGTGGTCAAAAAGATACTGAAGAGAAAACTGAAATGACGACAA
TAAAAGATGAATTAGGAACTGAAAAAATTAAGAAAAATCCTAAACGTGTTGT
TGTATTAGAATATAGTTTTGCTGATTATTTAGCAGCATTAGATATGAAACCTGT
TGGTATTGCAGATGATGGCAGCACTAAAAATATAACAAAGTCAGTAAGAGAT
AAGATTGGGGCATATGAATCGGTTGGATCTAGACCGCAACCGAATATGGAAG
TGATAAGTAAATTAAAACCGGATTTGATCATTGCAGATGTTAGCAGACATAAG
AAAATCAAATCAGAATTGAGCAAAATTGCTCCGACAATCATGTTAGTTAGCGG
TACGGGAGATTATAATGCAAATATTGAAGCATTTAAAACAGTCGCTAAAGCA
GTAGGCAAAGAGAAAGAAGGCGAGAAGCGTCTGGAAAAGCATGATAAAATA
TTAGCGGAGATTAGAAAGAAAATTGAACAGAGTACGTTAAAATCTGCATTTGC
ATTCGGTATCTCAAGAGCAGGTATGTTTATTAATAATGAAGATACATITATGG
GACAATTCTTAATTAAAATGGGTATTCAACCTGAAGTCACAAAAGACAAAACT
ACGCATGTTGGTGAACGCAAGGGTGGTCCTTATATATATTTAAATAATGAAGA
ACTTGCCAATATCAATCCAAAAGTTATGATTTTAGCCACTGACGGAAAAACGG
ACAAAAATAGAACGAAATTCATTGATCCTGCAGTTTGGAAATCATTAAAAGCT
GTGAAAGATAACAAAGTTTATGACGTTGACCGAAATAAGTGGTTGAAATCAA
GGGGGATTATCGCAAGTGAAAGTATGGCAGAAGATTTAGAAAAAATTGCAGA
AAAAGCAAAATAA

(SEQ ID NO:479)
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Figure 134
GTGAATAGGAATATCGTTAAATTAGTTGTGTTTATGCTAATCTTAGTTGTAGCA
GTAGCGGGTTGTGGTCAAAAAGATACTGAAGAGAAAACTGAAATGACGACAA
TAAAAGATGAATTAGGAACTGAAAAAATTAAGAAAAATCCTAAACGTGTTGT

. TGTATTAGAATATAGTTTTGCTGATTATTTAGCAGCATTAGATATGAAACCTGT
TGGTATTGCAGATGATGGCAGCACTAAAAATATAACAAAGTCAGTAAGAGAT
AAGATTGGGGCATATGAATCGGTTGGATCTAGACCGCAACCGAATATGGAAG
TGATAAGTAAATTAAAACCGGATTTGATCATTGCAGATGTTAGCAGACATAAG
AAAATCAAATCAGAATTGAGCAAAATTGCTCCGACAATCATGTTAGTITAGCGG
TACGGGAGATTATAATGCAAATATTGAAGCATTTAAAACAGTCGCTAAAGCA
GTAGGCAAAGAGAAAGAAGGCGAGAAGCGTCTGGAAAAGCATGATAAAATA
TTAGCGGAGATTAGAAAGAAAATTGAACAGAGTACGTTAAAATCTGCATTTGC
ATTCGGTATCTCAAGAGCAGGTATGTTTATTAATAATGAAGATACATTTATGG

- GACAATTCTTAATTAAAATGGGTATTCAACCTGAAGTCACAAAAGACAAAACT
ACGCATGTTGGTGAACGCAAGGGTGGTCCTTATATATATTTAAATAATGAAGA
ACTTGCCAATATCAATCCAAAAGTTATGATTTTAGCCACTGACGGAAAAACGG
ACAAAAATAGAACGAAATTCATTGATCCTGCAGTTTGGAAATCATTAAAAGCT
GTGAAAGATAACAAAGTTTATGACGTTGACCGAAATAAGTGGTTGAAATCAA
GGGGGATTATCGCAAGTGAAAGTATGGCAGAAGATTTAGAAAAAATTGCAGA
AAAAGCAAAATAA
(SEQ ID NO:480)

Figure 135
ATGACGACAATAAAAGATGAATTAGGAACTGAAAAAATTAAGAAAAATCCTA
AACGTGTTGTTGTATTAGAATATAGTTTTGCTGATTATTTAGCAGCATTAGATA
TGAAACCTGTTGGTATTGCAGATGATGGCAGCACTAAAAATATAACAAAGTCA
GTAAGAGATAAGATTGGGGCATATGAATCGGTTGGATCTAGACCGCAACCGA
ATATGGAAGTGATAAGTAAATTAAAACCGGATTTGATCATTGCAGATGTTAGC
AGACATAAGAAAATCAAATCAGAATTGAGCAAAATTGCTCCGACAATCATGT
TAGTTAGCGGTACGGGAGATTATAATGCAAATATTGAAGCATTTAAAACAGTC
GCTAAAGCAGTAGGCAAAGAGAAAGAAGGCGAGAAGCGTCTGGAAAAGCAT
GATAAAATATTAGCGGAGATTAGAAAGAAAATTGAACAGAGTACGTTAAAAT
CTGCATTTGCATTCGGTATCTCAAGAGCAGGTATGTTITATTAATAATGAAGAT
ACATTTATGGGACAATTCTTAATTAAAATGGGTATTCAACCTGAAGTCACAAA
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AGACAAAACTACGCATGTTGGTGAACGCAAGGGTGGTCCTTATATATATTITAA
ATAATGAAGAACTTGCCAATATCAATCCAAAAGTTATGATTTTAGCCACTGAC
GGAAAAACGGACAAAAATAGAACGAAATTCATTGATCCTGCAGTTTGGAAAT
CATTAAAAGCTGTGAAAGATAACAAAGTTTATGACGTTGACCGAAATAAGTG

GTTGAAATCAAGGGGGATTATCGCAAGTGAAAGTATGGCAGAAGATTTAGAA
AAAATTGCAGAAAAAGCAAAATAA

(SEQ ID NO:481) '

Figure 136
GTGAATAGGAATATCGTTAAACTAGTTGTGTTCATGCTAATTTTAGTTGTAGCA
GTAGCGGGTTGTGGTCAAAAAGATACTGAAGAGAAAACTGAAATGACGACAA
TAAAAGATGAATTAGGAACTGAAAAAATTAAGAAAAATCCTAAACGTGTTGT
TGTATTAGAATATAGTTTITGCTGATTATTTAGCAGCATTAGATATGAAACCTGT
TGGTATTGCAGATGATGGCAGCACTAAAAATATAACAAAGTCAGTAAGAGAT
AAGATTGGGGCATATGAATCGGTTGGATCTAGACCGCAACCGAATATGGAAG
TGATAAGTAAATTAAAACCGGATTTGATCATTGCAGATGTTAGCAGACATAAG
AAAATCAAATCAGAATTGAGCAAAATTGCTCCGACAATCATGTTAGTTAGCGG
TACGGGAGATTATAATGCAAATATTGAAGCATTTAAAACAGTCGCTAAAGCA
GTAGGCAAAGAGAAAGAAGGCGAGAAGCGTCTGGAAAAGCATGATAAAATA
TTAGCGGAGATTAGAAAGAAAATTGAACAGAGTACGTTAAAATCTGCATTTGC
ATTCGGTATCTCAAGAGCAGGTATGTTTATTAATAATGAAGATACATITATGG
GACAATTCTTAATTAAAATGGGTATTCAACCTGAAGTCACAAAAGACAAAACT
ACGCATGTTGGTGAACGCAAGGGTGGTCCTTATATATATTTAAATAATGAAGA
ACTTGCCAATATCAATCCAAAAGTTATGATTTTAGCCACTGACGGAAAAACGG
ACAAAAATAGAACGAAATTCATTGATCCTGCAGTTTGGAAATCATTAAAAGCT
GTGAAAGATAACAAAGTTTATGACGTTGACCGAAATAAGTGGTTGAAATCAA
GGGGGATTATCGCAAGTGAAAGTATGGCAGAAGATTTAGAAAAAATTGCAGA
AAAAGCAAAATAA

(SEQ ID NO:482)

Figure 137

ATGACGACAATAAAAGATGAATTAGGAACTGAAAAAATTAAGAAAAATCCTA
AACGTGTTGTTGTATTAGAATATAGTTTTGCTGATTATTTAGCAGCATTAGATA
TGAAACCTGTTGGTATTGCAGATGATGGCAGCACTAAAAATATAACAAAGTCA

SUBSTITUTE SHEET (RULE. 206)
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GTAAGAGATAAGATTGGGGCATATGAATCGGTTGGATCTAGACCGCAACCGA
ATATGGAAGTGATAAGTAAATTAAAACCGGATTTGATCATTGCAGATGTTAGC
AGACATAAGAAAATCAAATCAGAATTGAGCAAAATTGCTCCGACAATCATGT
TAGTTAGCGGTACGGGAGATTATAATGCAAATATTGAAGCATTTAAAACAGTC
GCTAAAGCAGTAGGCAAAGAGAAAGAAGGCGAGAAGCGTCTGGAAAAGCAT
GATAAAATATTAGCGGAGATTAGAAAGAAAATTGAACAGAGTACGTTAAAAT
CTGCATTTGCATTCGGTATCTCAAGAGCAGGTATGTTTATTAATAATGAAGAT
ACATTTATGGGACAATTCTTAATTAAAATGGGTATTCAACCTGAAGTCACAAA
AGACAAAACTACGCATGTTGGTGAACGCAAGGGTGGTCCTTATATATATTTAA
ATAATGAAGAACTTGCCAATATCAATCCAAAAGTTATGATTTTAGCCACTGAC
GGAAAAACGGACAAAAATAGAACGAAATTCATTGATCCTGCAGTTTGGAAAT
CATTAAAAGCTGTGAAAGATAACAAAGTTTATGACGTTGACCGAAATAAGTG
GTTGAAATCAAGGGGGATTATCGCAAGTGAAAGTATGGCAGAAGATTTAGAA
AAAATTGCAGAAAAAGCAAAATAA |
(SEQ ID NO:483)

Figure 138
GTGAATAGGAATATCGTTAAACTAGTTGTGTTTATGCTAATCTTAGTTGTAGCA
GTAGCGGGTTGTGGTCAAAAAGATACTGAAGAGAAAACTGAAATGACGACAA
TAAAAGATGAATTAGGAACTGAAAAAATTAAGAAAAATC CTAAACGTGTTGT
TGTATTAGAATATAGTTTTGCTGATTATTTAGCAGCATTAGATATGAAACCTGT
TGGTATTGCAGATGATGGCAGCAGTAAAAATATAACAAAGTCAGTAAGAGAT
AAGATTGGGGCATATGAATCGGTTGGATCTAGACCGCAACCGAATATGGAAG
TGATAAGTAAATTAAAACCGGATTTGATCATTGCAGATGTTAGCAGACATAAG
AAAATCAAATCAGAATTGAGCAAAATTGCGCCGACAATTATGTTAGTCAGTGG
TACGGGAGATTACAATGCAAATATTGAAGCATTTAAAACAGTCGCTAAAGCA
GTTGGCAAAGAGAAAGAAGGCGAGAAGCGTCTGGAAAAGCATGATAAAATAT
TAGCGGAGATTAGAAAGAAAATTGAACAGAGTACGTTAAAATCTGCATTTGC
ATTCGGTATCTCAAGAGCAGGTATGTTTATTAATAATGAAGATACATTTATGG
GACAATTCTTACTTAAAATGGGTATTCAACCTGAAGTCACAAAAGACAAAACT
ACGCATGTTGGTGAACGCAAGGGTGGTCCTTATATATATTTAAATAATGAAGA
ACTTGCCAATATCAATCCAAAAGTTATGATTTTAGCCACTGACGGGAAAACGG
ACAAAAATAGAACGAAATTCATTGATCCTGCAGTTTGGAAATCATTAAAAGCT
GTGAAAGATAACAAAGTTTATGACGTTGACCGAAATAAGTGGTTGAAATCAA

SUBSTITUTE SHEET (RULE 26)
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GGGGGATTATCGCAAGTGAAAGTATGGCAGAAGATTTAGAAAAAATTGCAGA
AAAAGCAAAATAA
(SEQ ID NO:484)

Figure 139
 GGTAGCGACGATAATGGCTCGTCTAAATCGCCGTACCATAGAATTGTTTCGTT
AATGCCTAGTAATACTGAAATTTITATATGAATTAGGATTAGGTAAATACATAG
TTGGTGTTTCAACGGTTGATGATTATCCAAAAGATGTGAAAAAGGGTAAGAAA
CAATTTGATGCTTTGAATCTAAATAAAGAGGAACTTTTAAAGGCAAAGCCAGA
TCTAATTCTTGCGCATGAGTCGCAAAAGGCAACTGCAAATAAAGTATTGTCAT
CATTAGAGAAACAAGGCATCAAAGTAGTGTATGTTAAAGATGCACAATCAAT
TGATGAAACTTACAACACATTTAAGCAAATTGGGAAATTAACGCATCATGATA
AGCAGGCTGAACAACTTGTTGAGGAAACTAAAGATAATATCGATAAAGTCAT
AGATTCAATTCCTGCTCATCATAAAAAATCAAAAGTATTTATTGAGGTTTCATC
AAAGCCTGAAATATATACAGCAGGGAAGCATACATTTITCAATGATATGTTAG
AAAAATTAGAAGCCCAAAATGTTTATAGTGACATTAATGGTTGGAACCCTGTA
ACGAAGGAAAGTATTATTAAAAAGAACCCAGATATATTAATTTCGACGGAAG
CTAAGACAAGATCAGATTATATGGATATCATCAAAAAAAGAGGTGGATTCAA
TAAAATTAATGCTGTCAAGAATACACGTATTGAAGTTGTAAATGGTGATGAAG
- TGTCAAGACCAGGTCCACGTATTGATGAAGGATTAAAAGAATTAAGAGATGC
AATTTATAGAAAATAA '
(SEQ ID NO:485)

Figure 140
GTGAAGAAATCGTTAATTGCTTTTATTTTGATTTITATGCTTGTTCTGAGTGGC
TGTGGTATGAAAGATAATGATAAACAAGGTAGCGATGATAATGGCTCGTCTA
AATCGCCGTACCATAGAATTGTTTCGTTAATGCCTAGTAATACTGAAATTTTAT
ATGAATTAGGATTAGGTAAATACATAGTTGGTGTTTCAACGGTTGATGATTAT
CCAAAAGATGTGAAAAAGGGTAAGAAACAATTTGATGCTTTGAATCTAAATA
AAGAGGAACTTTTAAAGGCAAAGCCAGATCTAATTCTTGCGCATGAGTCGCAA
AAGGCAACTGCTAATAAAGTATTGTCATCATTAGAGAAACAAGGCATCAAAG
TAGTGTATATTAAAGATGCACAATCAATTGATGAAACTTACAACACATTTAAG
CAAATTGGGAAATTAACGCATCATGATAAGCAGGCTGAACAACTTGTTGAGG _
AAACTAAAGATAATATCGATAAAGTCATAGATTCAATTCCTGCTCATCATAAA

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

777112

AAATCAAAAGTATTTATTGAGGTTTCATCAAAGCCTGAAATATATACAGCAGG
GAAGCATACATTTTTCAATGATATGTTAGAAAAATTAGAAGCCCAAAATGTTT
ATAGTGACATTAATGGTTGGAACCCTGTAACGAAGGAAAGTATTATTAAAAA
GAACCCAGATATATTAATTTCGACGGAAGCTAAGACAAGATCAGATTATATGG
ATATCATCAAAAAAAGAGGTGGATTCAATAAAATTAATGCTGTCAAGAATAC
ACGTATTGAAGTAGTAAATGGTGATGAAGTATCAAGACCAGGTCCACGTATIG
ATGAAGGATTAAAAGAATTAAGAGATGCAATTTATAGAAAATAA

(SEQ ID NO:486)

Figure 141
GTGAAGAAATCGTTAATTGCTTTTATITTGATTTITATGCTTGTCCTGAGTGGC
TGTGGTATGAAAGATAATGATAAACAAGGTAGCGATGATAATGGCTCGTCTA
AATCGCCGTACCATAGAATTGTTTCGTTAATGCCTAGTAATACTGAAATTTTAT
ATGAATTAGGATTAGGTAAATACATAGTTGGTGTTTCAACGGTTGATGATTAT
CCAAAAGATGTGAAAGAGGGTAAGAAACAATTTGATGCTTTGAATCTAAATA
AAGAGGAACTTTTAAAGGCAAAGCCAGATCTAATTCTTGCGCATGAGTCGCAA
AAGGCAACTGCTAATAAAGTATTGTCATCATTAGAGAAACAAGGCATCAAAG
TAGTGTATGTTAAAGATGCACAATCAATTGATGAAACATACAACACATITAAG
CAAATTGGGAAATTAACGCATCATGATAAGCAGGCTGAACAACTTGTTGAGG
AAACTAAAGATAATATCGATAAAGTCATAGATTCAATTCCTGCTCATCATAAA
AAATCAAAAGTATTTATTGAGGTTTCATCAAAGCCTGAAATATATACAGCAGG -
GAAGCATACATTTTTTAATGATATGTTAGAAAAATTAGAAGCCCAAAATGTTT
ATAGTGACATTAATGGTTGGAACCCTGTAACGAAGGAAAGTATTATTAAAAA
GAACCCAGATATATTAATTITCGACGGAAGCTAAGACAAGATCAGATTATATGG
ATATCATCAAAAAAAGGGGTGGATTCAATAAAATTAATGCTGTCAAGAATAC
ACGTATTGAAGTTGTAAATGGTGATGAAGTATCAAGACCAGGTCCACGTATTG
ATGAAGGATTAAAAGAATTAAGAGATGCAATTTATAGAAAATAA

(SEQ ID NO:487)

Figure 142
GTGAAGAAATCGTTAATTGCTTTTATTTTGATTTITATGCTTGTTCTGAGTGGC
TGTGGTATGAAAGATAATGATAAACAAGGTAGCGACGATAATGGCTCGTCTA
AATCGCCGTACCATAGAATTGTTTCGTTAATGCCTAGTAATACTGAAATTTTAT
ATGAATTAGGATTAGGTAAATACATAGTTGGTGTTTCAACGGTTGATGATTAT
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CCAAAAGATGTGAAAAAGGGTAAGAAACAATTTGATGCTTTGAATCTAAATA
AAGAGGAACTTTTAAAGGCAAAGCCAGATCTAATTCTTGCGCATGAGTCGCAA
AAGGCAACTGCTAATAAAGTATTGTCATCATTAGAGAAACAAGGCATCAAAG
TAGTGTATGTTAAAGATGCACAATCAATTGATGAAACTTACAACACATTTAAG
CAAATTGGGAAATTAACGCATCATGAAAAGCAGGCTGAACAACTTGTTGAGG
AAACTAAGGATAATATCGATAAAGTCATAGATTCAATTCCTGCTCATCATAAA
AAATCAAAAGTATTTATTGAGGTTTCATCAAAGCCTGAAATATATACAGCAGG
GAAGCATACATTTTTCAATGATATGTTAGAAAAATTAGAAGCCCAAAATGTTT
ATAGTGACATTAATGGTTGGAACCCTGTAACGAAGGAAAGTATTATTAAAAA
GAACCCAGATATATTAATTTCGACGGAAGCTAAGACAAGATCAGATTATATGG
ATATCATCAAAAAAAGAGGTGGATTCAATAAAATTAATGCTGTCAAGAATAC
ACGTATTGAAGTTGTAAATGGTGATGAAGTATCAAGACCGGGTCCACGTATTG
ATGAAGGATTAAAAGAATTAAGAGATGCAATTTATAGAAAATAA

(SEQ ID NO:488) |

Figure 143
GTGAAGAAATCGTTAATTGCTTITATTTTGATTTITATGCTTGTCCTGAGTGGC
TGTGGTATGAAAGATAATGATAAACAAGGTAGCAATGATAATGGCTCGTCTA
AATCGCCGTACCATAGAATTGTTTCGTTAATGCCTAGTAATACTGAAATTTTAT
ATGAATTAGGATTAGGTAAATACATAGTTGGTGTTTCAACGGTTGATGATTAT
CCAAAAGATGTGAAAGAGGGTAAGAAACAATTTGATGCTTTGAATCTAAATA
AAGAGGAACTTTTAAAGGAAAAGCCAGATCTAATTCTTGCGCATGAGTCGCA
AAAGGCAACTGCTAATAAAGTATTGTCATCATTAGAGAAACAAGGCATCAAA
GTAGTGTATGTTAAAGATGCACAATCAATTGATGAAACATACAACACATTTAA
GCAAATTGGGAAATTAACGCATCATGATAAGCAGGCTGAACAACTTGTTGAG
GAAACTAAAGATAATATCGATAAAGTCATAGATTCAATTCCTGCTCATCATAA
" AAAATCAAAAGTATTTATTGAGGTTTCATCAAAGCCTGAAATATATACAGCAG
GAAAGCATACATTTTTCAATGATATGTTAGAAAAATTAGAAGCCCAAAATGIT
TATAGTGACATTAATGGTTGGAACCCTGTAACGAAGGAAAGTATTATTAAAAA
GAACCCAGATATATTAATTTCGACGGAAGCTAAGACAAGATCAGATTATATGG
ATATCATCAAAAAAAGAGGTGGATTCAATAAAATTAATGCTGTCAAGAATAC
ACGTATTGAAGTTGTAAATGGTGATGAAGTATCAAGACCCGGTCCACGTATTG
ATGAAGGATTAAAAGAATTAAGAGATGCAATTTATAGAAAATAA
(SEQ ID NO:489)
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Figure 144
GTGAAGAAATCGTTAATTGCTTTTATTTTGATTTTTATGCTTGTCCTGAGTGGC
TGTGGTATGAAAGATAATGATAAACAAGGTAGCAATGATAATGGCTCGTCTA
AATCGCCGTACCATAGAATTGTTTCGTTAATGCCTAGTAATACTGAAATTTTAT
ATGAATTAGGATTAGGTAAATACATAGTTGGTGTTTCAACGGTTGATGATTAT
CCAAAAGATGTGAAAAAGGGTAAGAAACAATTTGATGCTTTGAATCTAAATA
AAGAGGAACTTTTAAAGGCAAAGCCAGATCTAATTCTTGCGCATGAGTCGCAA
AAGGCAACTGCTAATAAAGTATTGTCATCATTAGAGAAACAAGGCATCAAAG
TAGTGTATGTTAAAGATGCACAATCAATTGATGAAACTTACAACACATTTAAG
CAAATTGGGAAATTAACGCATCATGATAAGCAGGCTGAACAACTTGTITGAGG
AAACTAAAGATAATATCGATAAAGTCATAGATTCAATTCCTGCTCATCATAAA
AAATCAAAAGTATTTATTGAGGTTTCATCAAAGCCTGAAATATATACAGCAGG
GAAGCATACATTTTTTAATGATATGTTAGAAAAATTAGAAGCCCAAAATGTGT
ATAGTGACATTAATGGTTGGAACCCTGTAACGAAGGAAAGTATTATTAAAAA
GAACCCAGATATATTAATTTCGACGGAAGCTAAGACAAGATCAGATTATATGG
ATATCATCAAAAAAAGAGGTGGATTCAATAAAATTAATGCTGTCAAGAATAC
ACGTATTGAAGTTGTAAATGGTGATGAAGTATCAAGACCAGGTCCACGTATTG
ATGAAGGATTAAAAGAATTAAGAGATGCAATTTATAGAAAATAA

(SEQ ID NO:490)

Figure 145
GTGAAGAAATCGTTAATTGCTTTTATTTTGATTTTITATGCTTGTCCTGAGTGGC
TGTGGTATGAAAGATAATGATAAACAAGGTAGCGATGATAATGGCTCGTCTA
AATCGCCGTACCATAGAATTGTTTCGTTAATGCCTAGTAATACTGAAATTTTAT
ATGAATTAGGATTAGGTAAATACATAGTTGGTGTTTCAACGGTTGATGATTAT -
CCAAAAGATGTGAAAGAGGGTAAGAAACAATTTGATGCTTTGAATCTAAATA
AAGAGGAACTTTTAAAGGCAAAGCCAGATCTAATTCTTGCGCATGAGTCGCAA
AAGGCAACTGCTAATAAAGTATTGTCATCATTAGAGAAACAAGGCATCAAAG
TAGTGTATGTTAAAGATGCACAATCAATTGATGAAACATACAACACATTTAAG
CAAATTGGGAAATTAACGCATCATGATAAGCAGGCTGAACAACTTGTTGAGG
AAACTAAAGATAATATCGATAAAGTCATAGATTCAATTCCTGCTCATCATAAA
AAATCAAAAGTATTTATTGAGGTTTCATCAAAGCCTGAAATATATACAGCAGG
GAAGCATACATTTTITTAATGATATGTTAGAAAAATTAGAAGCCCAAAATGTTT
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ATAGTGACATTAATGGTTGGAACCCTGTAACGAAGGAAAGTATTATTAAAAA
GAACCCAGATATATTAATTTCGACGGAAGCTAAGACAAGATCAGATTATATGG
ATATCATCAAAAAAAGGGGTGGATTCAATAAAATTAATGCTGTCAAGAATAC
ACGTATTGAAGTTGTAAATGGTGATGAAGTATCAAGACCAGGTCCACGTATTG
ATGAAGGATTAAAAGAATTAAGAGATGCAATTITATAGAAAATAA

(SEQ ID NO:491

Figure 146
ATGAAAGATAATGATAAACAAGGTAGCAATGATAATGGCTCGTCTAAATCGC
CGTACCATAGAATTGTTTCGTTAATGCCTAGTAATACTGAAATTTTATATGAAT
TAGGATTAGGTAAATACATAGTTGGTGTTTCAACGGTTGATGATTATCCAAAA
GATGTGAAAAAGGGTAAGAAACAATTTGATGCTTTGAATCTAAATAAAGAGG
AACTTTTAAAGGCAAAGCCAGATCTAATTCTTGCGCATGAGTCGCAAAAGGCA
ACTGCTAATAAAGTATTGTCATCATTAGAGAAACAAGGCATCAAAGTAGTGTA
TGTTAAAGATGCACAATCAATTGATGAAACTTACAACACATTTAAGCAAATITG
GGAAATTAA‘CGCATCATGATAAGCAGGCTGAACAACTTGTTGAGGAAACTAA
AGATAATATCGATAAAGTCATAGATTCAATTCCTGCTCATCATAAAAAATCAA
AAGTATTTATTGAGGTTTCATCAAAGCCTGAAATATATACAGCAGGGAAGCAT
ACATTTTTTAATGATATGTTAGAAAAATTAGAAGCCCAAAATGTGTATAGTGA
CATTAATGGTTGGAACCCTGTAACGAAGGAAAGTATTATTAAAAAGAACCCA
GATATATTAATTTCGACGGAAGCTAAGACAAGATCAGATTATATGGATATCAT
CAAAAAAAGAGGTGGATTCAATAAAATTAATGCTGTCAAGAATACACGTATT
GAAGTTGTAAATGGTGATGAAGTATCAAGACCAGGTCCACGTATTGATGAAG
GATTAAAAGAATTAAGAGATGCAATTTATAGAAAATAA

(SEQ ID NO:492)

Figure 147
GTGAAGAAATCGTTAATTGCTTTTATTTTGATTTTTATGCTTGTCCTGAGTGGC
TGTGGTATGAAAGATAATGATAAACAAGGTAGCAATGATAATGGCTCGTCTA
AATCGCCGTACCATAGAATTGTTTCGTTAATGCCTAGTAATACTGAAATTTTAT
ATGAATTAGGATTAGGTAAATACATAGTTGGTGTTTCAACGGTTGATGATTAT
CCAAAAGATGTGAAAAAGGGTAAGAAACAATTTGATGCTTITGAATCTAAATA
AAGAGGAACTTTTAAAGGCAAAGCCAGATCTAATTCTTGCGCATGAGTCGCAA
AAGGCAACTGCTAATAAAGTATTGTCATCATTAGAGAAACAAGGCATCAAAG
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TAGTGTATGTTAAAGATGCACAATCAATTGATGAAACTTACAACACATTTAAG
CAAATTGGGAAATTAACGCATCATGATAAGCAGGCTGAACAACTTGTTGAGG
AAACTAAAGATAATATCGATAAAGTCATAGATTCAATTCCTGCTCATCATAAA
AAATCAAAAGTATTTATTGAGGTITCATCAAAGCCTGAAATATATACAGCAGG
GAAGCATACATTTTTTAATGATATGTTAGAAAAATTAGAAGCCCAAAATGTGT
ATAGTGACATTAATGGTTGGAACCCTGTAACGAAGGAAAGTATTATTAAAAA
GAACCCAGATATATTAATTTCGACGGAAGCTAAGACAAGATCAGATTATATGG
ATATCATCAAAAAAAGAGGTGGATTCAATAAAATTAATGCTGTCAAGAATAC
ACGTATTGAAGTTGTAAATGGTGATGAAGTATCAAGACCAGGTCCACGTATTG
ATGAAGGATTAAAAGAATTAAGAGATGCAATTTATAGAAAATAA

(SEQ ID NO:493)

Figure 148
ATGAAAGATAATGATAAACAAGGTAGCAATGATAATGGCTCGTCTAAATCGC
CGTACCATAGAATTGTTTCGTTAATGCCTAGTAATACTGAAATTTTATATGAAT
TAGGATTAGGTAAATACATAGTTGGTGTTTCAACGGTTGATGATTATCCAAAA
GATGTGAAAAAGGGTAAGAAACAATTTGATGCTTTGAATCTAAATAAAGAGG
AACTTTTAAAGGCAAAGCCAGATCTAATTCTTGCGCATGAGTCGCAAAAGGCA
ACTGCTAATAAAGTATTGTCATCATTAGAGAAACAAGGCATCAAAGTAGTGTA
TGTTAAAGATGCACAATCAATTGATGAAACTTACAACACATTTAAGCAAATTG
GGAAATTAACGCATCATGATAAGCAGGCTGAACAACTTGTTGAGGAAACTAA
AGATAATATCGATAAAGTCATAGATTCAATTCCTGCTCATCATAAAAAATCAA
AAGTATTTATTGAGGTTTCATCAAAGCCTGAAATATATACAGCAGGGAAGCAT
ACATTTTTTAATGATATGTTAGAAAAATTAGAAGCCCAAAATGTGTATAGTGA
CATTAATGGTTGGAACCCTGTAACGAAGGAAAGTATTATTAAAAAGAACCCA
GATATATTAATTTCGACGGAAGCTAAGACAAGATCAGATTATATGGATATCAT
CAAAAAAAGAGGTGGATTCAATAAAATTAATGCTGTCAAGAATACACGTATT
GAAGTTGTAAATGGTGATGAAGTATCAAGACCAGGTCCACGTATTGATGAAG
GATTAAAAGAATTAAGAGATGCAATTTATAGAAAATAA

(SEQ ID NO:494)

Figure 149
. GTGAAGAAATCGTTAATTGCTTTTATTTTGATTTTTATGCTTGTCCTGAGTGGC
TGTGGTATGAAAGATAATGATAAACAAGGTAGCAATGATAATGGCTCGTCTA
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AATCGCCGTACCATAGAATTGTTTCGTTAATGCCTAGTAATACTGAAATTTTAT
ATGAATTAGGATTAGGTAAATACATAGTTGGTGTTTCAACGGTTGATGATTAT
CCAAAAGATGTGAAAGAGGGTAAGAAACAATTTGATGCTTTGAATCTAAATA
AAGAGGAACTTTTAAAGGAAAAGCCAGATCTAATTCTTGCGCATGAGTCGCA
AAAGGCAACTGCTAATAAAGTATTGTCATCATTAGAGAAACAAGGCATCAAA
GTAGTGTATGTTAAAGATGCACAATCAATTGATGAAACATACAACACATTTAA
GCAAATTGGGAAATTAACGCATCATGATAAGCAGGCTGAACAACTTGTTGAG
GAAACTAAAGATAATATCGATAAAGTCATAGATTCAATTCCTGCTCATCATAA
AAAATCAAAAGTATTTATTGAGGTTTCATCAAAGCCTGAAATATATACAGCAG
GAAAGCATACATTTTTCAATGATATGTTAGAAAAATTAGAAGCCCAAAATGTT
TATAGTGACATTAATGGTTGGAACCCTGTAACGAAGGAAAGTATTATTAAAAA
GAACCCAGATATATTAATTTCGACGGAAGCTAAGACAAGATCAGATTATATGG
ATATCATCAAAAAAAGAGGTGGATTCAATAAAATTAATGCTGTCAAGAATAC
ACGTATTGAAGTTGTAAATGGTGATGAAGTATCAAGACCCGGTCCACGTATTG
ATGAAGGATTAAAAGAATTAAGAGATGCAATTTATAGAAAATAA

(SEQ ID NO:495)

Figure 150
AGTGATAAGTCAAATGGCAAACTAAAAGTAGTAACGACGAATTCAATTTTATA
TGATATGGCTAAAAATGTTGGTGGAGACAACGTCGATATTCATAGTATTGTAC
CTGTTGGTCAAGATCCTCATGAATATGAAGTTAAACCTAAAGATATTAAAAAG
TTAACTGACGCTGACGTTATTTTATACAACGGATTAAATTITAGAGACTGGTAA
CGGTTGGTTTGAAAAAGCCTTAGAACAGGCTGGTAAATCATTAAAAGATAAA
AAAGTTATCGCAGTATCAAAAGATGTTAAACCTATCTATTTAAACGGTGAAGA
AGGCAACAAAGATAAACAAGATCCACACGCATGGTTAAGTTTAGATAACGGT
ATTAAATACGTAAAAACAATTCAACAAACATTTATCGATAACGACAAAAAAC
ATAAAGCAGATTATGAAAAGCAAGGTAACAAATACATTGCTCAATTGGAAAA
ATTAAATAATGACAGTAAAGACAAATTTAATGACATTCCAAAAGAACAACGT
GCCATGATTACAAGTGAAGGTGCCTTCAAGTACTTCTCAAAACAATACGGTAT
TACACCAGGTTATATTTGGGAAATTAACACTGAAAAACAAGGTACACCAGAA
CAAATGAGACAAGCTATTGAGTTTGTTAAAAAGCACAAATTAAAACACTTATT
AGTAGAAACAAGTGTTGATAAGAAAGCAATGGAAAGTTTATCTGAAGAAACG
AAGAAAGATATCTTTGGTGAAGTGTACACAGATTCAATCGGTAAAGAAGGCA
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CTAAAGGTGACTCTTACTACAAAATGATGAAATCAAATATTGAAACTGTACAC
GGAAGCATGAAATAA
(SEQ ID NO:496)

Figure 151
ATGAAAAAATTAGTACCTTTATTATTAGCCTTATTACTTCTAGTTGCTGCATGT
GGTACTGGTGGTAAACAAAGCAGTGATAAGTCAAATGGCAAATTAAAAGTAG
TAACGACGAATTCAATTTTATATGATATGGCTAAAAATGTTGGTGGAGACAAC
GTCGATATTCATAGTATTGTACCTGTTGGTCAAGATCCTCATGAATATGAAGTT
AAACCTAAAGATATTAAAAAGTTAACTGACGCTGACGTTATTTTATACAACGG
ATTAAATTTAGAGACTGGTAACGGTTGGTTTGAAAAAGCCTTAGAACAGGCTG
GTAAATCATTAAAAGATAAAAAAGTTATCGCAGTATCAAAAGATGTTAAACCT
ATCTATTTAAACGGTGAAGAAGGCAACAAAGATAAACAAGATCCACACGCAT
GGTTAAGTTTAGATAACGGTATTAAATACGTAAAAACAATTCAACAAACATIT
ATCGATAACGACAAAAAACATAAAGCAGATTATGAAAAGCAAGGTAACAAAT
ACATTGCTCAATTGGAAAAATTAAATAATGACAGTAAAGACAAATTTAATGAC
ATTCCAAAAGAACAACGTGCCATGATTACAAGTGAAGGTGCCTTCAAGTACTT
CTCAAAACAATACGGTATTACACCAGGTTATATTTGGGAAATTAACACTGAAA
AACAAGGTACACCAGAACAAATGAGACAAGCTATTGAGTTITGTTAAAAAGCA
CAAATTAAAACACTTATTAGTAGAAACAAGTGTTGATAAGAAAGCAATGGAA
AGTTTATCTGAAGAAACGAAGAAAGATATCTTTGGTGAAGTGTACACAGATTC
AATCGGTAAAGAAGGCACTAAAGGTGACTCTTACTACAAAATGATGAAATCA
AATATTGAAACTGTACACGGAAGCATGAAATAA

(SEQ ID NO:497)

Figure 152
ATGAAAAAATTAGTACCTTTATTATTAGCCTTATTACTTCTAGTTGCTGCATGT
GGTACTGGTGGTAAACAAAGCAGTGATAAGTCAAATGGCAAATTAAAAGTAG
TAACGACGAATTCAATTTTATATGATATGGCTAAAAATGTTGGTGGAGACAAC
GTCGATATTCATAGTATTGTACCTGTTGGTCAAGATCCTCATGAATATGAAGTT
AAACCTAAAGATATTAAAAAGTTAACTGACGCTGACGTTATTTTATACAACGG
ATTAAATTTAGAGACTGGTAACGGTTGGTTTGAAAAAGCCTTAGAACAGGCTG
GTAAATCATTAAAAGATAAAAAAGTTATCGCAGTATCAAAAGATGTTAAACCT
ATCTATTTAAACGGTGAAGAAGGCAACAAAGATAAACAAGATCCACACGCAT
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GGTTAAGTTTAGATAATGGTATTAAATACGTAAAAACAATTCAACAAACATTT
ATCGATAACGACAAAAAACATAAAGCAGATTATGAAAAGCAAGGTAACAAAT
ACATTGCTCAATTGGAAAAATTAAATAATGACAGTAAAGACAAATTTAATGAC
ATTCCAAAAGAACAACGTGCCATGATTACAAGTGAAGGTGCCTTCAAGTACTT
CTCAAAACAATACGGTATTACACCAGGTTATATTTGGGAAATTAACACTGAAA
AACAAGGTACACCTGAACAAATGAGACAAGCTATTGAGTTTGTTAAAAAGCA
CAAATTAAAACACTTATTAGTAGAAACAAGTGTTGATAAGAAAGCAATGGAA
AGTTTATCTGAAGAAACGAAGAAAGATATCTITGGTGAAGTGTACACAGATTC
AATCGGTAAAGAAGGCACTAAAGGTGACTCTTACTACAAAATGATGAAATCA
AATATTGAAACTGTACACGGAAGCATGAAATAA

(SEQ ID NO:498)

Figure 153 .
ATGAAAAAATTAGTACCTTTATTATTAGCCTTATTACTTTTAGTTGCTGCATGT
GGTACTGGTGGTAAACAAAGCAGTGATAAGTCAAATGGCAAACTAAAAGTAG
TAACGACGAATTCAATTTTATATGATATGGCTAAAAATGTTGGTGGAGACAAC
GTCGATATTCATAGTATTGTACCTGTTGGTCAAGATCCTCATGAATATGAAGTT
AAACCTAAAGATATTAAAAAGTTAACTGACGCTGACGTTATTTTATACAACGG
ATTAAATTTAGAGACTGGTAACGGTTGGTTTGAAAAAGCCTTAGAACAGGCTG
GTAAATCATTAAAAGATAAAAAAGTTATCGCAGTATCAAAAGATGTTAAACCT
ATCTATTTAAACGGTGAAGAAGGCAACAAAGATAAACAAGATCCACACGCAT
GGTTAAGTTTAGATAACGGTATTAAATACGTAAAAACAATTCAACAAACATTT
ATCGATAACGACAAAAAACATAAAGCAGATTATGAAAAGCAAGGTAACAAAT
ACATTGCTCAATTGGAAAAATTAAATAACGACAGTAAAGACAAATTTAATGA
CATTCCAAAAGAACAACGTGCCATGATTACAAGTGAAGGTGCCTTCAAGTACT
TCTCAAAACAATACGGTATTACACCAGGTTATATTTGGGAAATTAACACTGAA
AAACAAGGTACACCAGAACAAATGAGACAAGCTATTGAGTTTGTTAAAAAGC
ACAAATTAAAACACTTATTAGTAGAAACAAGTGTTGATAAGAAAGCAATGGA
AAGTTTATCTGAAGAAACGAAGAAAGATATCTTTGGTGAAGTGTACACAGATT
CAATCGGTAAAGAAGGCACTAAAGGTGACTCTTACTACAAAATGATGAAATC
AAATATTGAAACTGTACACGGAAGCATGAAATAA

(SEQ ID NO:499)
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Figure 154
ATGAAAAAATTAGTACCTTTATTATTAGCCTTATTACTTCTAGTTGCTGCATGT
GGTACTGGTGGTAAACAAAGCAGTGATAAGTCAAATGGCAAATTAAAAGTAG
TAACGACGAATTCAATTTTATATGATATGGCTAAAAATGTTGGTGGAGACAAC
GTCGATATTCATAGTATTGTACCTGTTGGTCAAGATCCTCATGAATATGAAGTT
AAACCTAAAGATATTAAAAAGTTAACTGACGCTGACGTTATTTTATACAACGG
ATTAAATTTAGAGACTGGTAACGGTTGGTTTGAAAAAGCCTTAGAACAGGCTG
GTAAATCATTAAAAGATAAAAAAGTTATCGCAGTATCAAAAGATGTTAAACCT
ATCTATTTAAACGGTGAAGAAGGCAACAAAGATAAACAAGATCCACACGCAT
GGTTAAGTTTAGATAACGGTATTAAATACGTAAAAACAATTCAACAAACATIT
ATCGATAACGACAAAAAACATAAAGCAGATTATGAAAAGCAAGGTAACAAAT
ACATTGCTCAATTGGAAAAATTAAATAATGACAGTAAAGACAAATTTAATGAC
ATTCCAAAAGAACAACGTGCCATGATTACAAGTGAAGGTGCCTTCAAGTACTT
CTCAAAACAATACGGTATTACACCAGGTTATATTITGGGAAATTAACACTGAAA
AACAAGGTACACCTGAACAAATGAGACAAGCTATTGAGTTTGTTAAAAAGCA
CAAATTAAAACACTTATTAGTAGAAACAAGTGTTGATAAGAAAGCAATGGAA
AGTTTATCTGAAGAAACGAAGAAAGATATCTTTGGTGAAGTGTACACAGATTC
AATCGGTAAAGAAGGCACTAAAGGTGACTCTTACTACAAAATGATGAAATCA
AATATTGAAACTGTACACGGAAGCATGAAATAA

(SEQ ID NO:500)

Figure 155
ATGAAAAAATTAGTACCTTTATTATTAGCCTTATTACTTCTAGTTGCTGCATGT
GGTACTGGTGGTAAACAAAGCAGTGATAAGTCAAATGGCAAATTAAAAGTAG
TAACGACGAATTCAATTTTATATGATATGGCTAAAAATGTTGGTGGAGACAAC
GTCGATATTCATAGTATTGTACCTGTTGGTCAAGATCCTCATGAATATGAAGTT
AAACCTAAAGATATTAAAAAGTTAACTGACGCTGACGTTATTTTATACAACGG
ATTAAATTTAGAGACTGGTAACGGTTGGTTTGAAAAAGCCTTAGAACAGGCTG
GTAAATCATTAAAAGATAAAAAAGTTATCGCAGTATCAAAAGATGTTAAACCT
ATCTATTTAAACGGTGAAGAAGGCAACAAAGATAAACAAGATCCACACGCAT
GGTTAAGTTTAGATAACGGTATTAAATACGTAAAAACAATTCAACAAACATIT
ATCGATAACGACAAAAAACATAAAGCAGATTATGAAAAGCAAGGTAACAAAT
ACATTGCTCAATTGGAAAAATTAAATAATGACAGTAAAGACAAATTTAATGAC
ATTCCAAAAGAACAACGTGCCATGATTACAAGTGAAGGTGCCTTCAAGTACTT
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CTCAAAACAATACGGTATTACACCAGGTTATATTTGGGAAATTAACACTGAAA
AACAAGGTACACCTGAACAAATGAGACAAGCTATTGAGTTTGTTAAAAAGCA
CAAATTAAAACACTTATTAGTAGAAACAAGTGTTGATAAGAAAGCAATGGAA
AGTTTATCTGAAGAAACGAAGAAAGATATCTTTGGTGAAGTGTACACAGATTC
AATCGGTAAAGAAGGCACTAAAGGTGACTCTTACTACAAAATGATGAAATCA
AATATTGAAACTGTACACGGAAGCATGAAATAA

(SEQ ID NO:501)

Figure 156
ATGAAAAAATTAGTACCTTTATTATTAGCCTTATTACTTCTAGTTGCTGCATGT
GGTACTGGTGGTAAACAAAGCAGTGATAAGTCAAATGGCAAATTAAAAGTAG
TAACGACGAATTCAATTTTATATGATATGGCTAAAAATGTTGGTGGAGACAAC ,
GTCGATATTCATAGTATTGTACCTGTTGGTCAAGATCCTCATGAATATGAAGTT
AAACCTAAAGATATTAAAAAGTTAACTGACGCTGACGTTATTTTATACAACGG
ATTAAATTTAGAGACTGGTAACGGTTGGTTTGAAAAAGCCTTAGAACAGGCTG
GTAAATCATTAAAAGATAAAAAAGTTATCGCAGTATCAAAAGATGTTAAACCT
ATCTATTTAAACGGTGAAGAAGGCAACAAAGATAAACAAGATCCACACGCAT
GGTTAAGTTTAGATAATGGTATTAAATACGTAAAAACAATTCAACAAACATTT
ATCGATAACGACAAAAAACATAAAGCAGATTATGAAAAGCAAGGTAACAAAT
ACATTGCTCAATTGGAAAAATTAAATAATGACAGTAAAGACAAATTTAATGAC
ATTCCAAAAGAACAACGTGCCATGATTACAAGTGAAGGTGCCTTCAAGTACTT
CTCAAAACAATACGGTATTACACCAGGTTATATTITGGGAAATTAACACTGAAA
AACAAGGTACACCTGAACAAATGAGACAAGCTATTGAGTTTGTTAAAAAGCA
CAAATTAAAACACTTATTAGTAGAAACAAGTGTTGATAAGAAAGCAATGGAA
AGTTTATCTGAAGAAACGAAGAAAGATATCTTTGGTGAAGTGTACACAGATTC
AATCGGTAAAGAAGGCACTAAAGGTGACTCTTACTACAAAATGATGAAATCA
AATATTGAAACTGTACACGGAAGCATGAAATAA

(SEQ ID NO:502)

Figure 157

' ATGAAAAAATTAGTACCTTTATTATTAGCCTTATTACTTCTAGTTGCTGCATGT
GGTACTGGTGGTAAACAAAGCAGTGATAAGTCAAATGGCAAATTAAAAGTAG
TAACGACGAATTCAATTTTATATGATATGGCTAAAAATGTTGGTGGAGACAAC
GTCGATATTCATAGTATTGTACCTGTTGGTCAAGATCCTCATGAATATGAAGTT
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AAACCTAAAGATATTAAAAAGTTAACTGACGCTGACGTTATTTTATACAACGG
ATTAAATTTAGAGACTGGTAACGGTTGGTTTGAAAAAGCCTTAGAACAGGCTG
GTAAATCATTAAAAGATAAAAAAGTTATCGCAGTATCAAAAGATGTTAAACCT
ATCTATTTAAACGGTGAAGAAGGCAACAAAGATAAACAAGATCCACACGCAT
GGTTAAGTTTAGATAACGGTATTAAATACGTAAAAACAATTCAACAAACATTT
ATCGATAACGACAAAAAACATAAAGCAGATTATGAAAAGCAAGGTAACAAAT
ACATTGCTCAATTGGAAAAATTAAATAATGACAGTAAAGACAAATTTAATGAC
ATTCCAAAAGAACAACGTGCCATGATTACAAGTGAAGGTGCCTTCAAGTACTT
CTCAAAACAATACGGTATTACACCAGGTTATATTTGGGAAATTAACACTGAAA
AACAAGGTACACCTGAACAAATGAGACAAGCTATTGAGTTTGTTAAAAAGCA
CAAATTAAAACACTTATTAGTAGAAACAAGTGTTGATAAGAAAGCAATGGAA
AGTTTATCTGAAGAAACGAAGAAAGATATCTTTGGTGAAGTGTACACAGATIC
AATCGGTAAAGAAGGCACTAAAGGTGACTCTTACTACAAAATGATGAAATCA
AATATTGAAACTGTACACGGAAGCATGAAATAA

(SEQ ID NO:503)

Figure 158
ATGAAAAAATTAGTACCTTTATTATTAGCCTTATTACTTCTAGTTGCTGCATGT
GGTACTGGTGGTAAACAAAGCAGTGATAAGTCAAATGGCAAATTAAAAGTAG
TAACGACGAATTCAATTTTATATGATATGGCTAAAAATGTTGGTGGAGACAAC
GTCGATATTCATAGTATTGTACCTGTTGGTCAAGATCCTCATGAATATGAAGTT
AAACCTAAAGATATTAAAAAGTTAACTGACGCTGACGTTATTTTATACAACGG
ATTAAATTTAGAGACTGGTAACGGTTGGTTTGAAAAAGCCTTAGAACAGGCTG
GTAAATCATTAAAAGATAAAAAAGTTATCGCAGTATCAAAAGATGTTAAACCT
ATCTATTTAAACGGTGAAGAAGGCAACAAAGATAAACAAGATCCACACGCAT
GGTTAAGTTITAGATAACGGTATTAAATACGTAAAAACAATTCAACAAACATTT
ATCGATAACGACAAAAAACATAAAGCAGATTATGAAAAGCAAGGTAACAAAT
ACATTGCTCAATTGGAAAAATTAAATAATGACAGTAAAGACAAATTTAATGAC
ATTCCAAAAGAACAACGTGCCATGATTACAAGTGAAGGTGCCTTCAAGTACTT
CTCAAAACAATACGGTATTACACCAGGTTATATTTGGGAAATTAACACTGAAA
AACAAGGTACACCTGAACAAATGAGACAAGCTATTGAGTTTGTTAAAAAGCA
CAAATTAAAACACTTATTAGTAGAAACAAGTGTTGATAAGAAAGCAATGGAA
AGTTTATCTGAAGAAACGAAGAAAGATATCTTTGGTGAAGTGTACACAGATTC
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AATCGGTAAAGAAGGCACTAAAGGTGACTCTTACTACAAAATGATGAAATCA
AATATTGAAACTGTACACGGAAGCATGAAATAA
(SEQ ID NO:504)

Figure 159
ATGAAAAAATTAGTACCTTTATTATTAGCCTTATTACTTCTAGTTGCTGCATGT
GGTACTGGTGGTAAACAAAGCAGTGATAAGTCAAATGGCAAATTAAAAGTAG
TAACGACGAATTCAATTTTATATGATATGGCTAAAAATGTTGGTGGAGACAAC
GTCGATATTCATAGTATTGTACCTGTTGGTCAAGATCCTCATGAATATGAAGTT
AAACCTAAAGATATTAAAAAGTTAACTGACGCTGACGTTATTTTATACAACGG
ATTAAATTTAGAGACTGGTAACGGTTGGTTTGAAAAAGCCTTAGAACAGGCTG
GTAAATCATTAAAAGATAAAAAAGTTATCGCAGTATCAAAAGATGTTAAACCT
ATCTATTTAAACGGTGAAGAAGGCAACAAAGATAAACAAGATCCACACGCAT
GGTTAAGTTTAGATAACGGTATTAAATACGTAAAAACAATTCAACAAACATTT
ATCGATAACGACAAAAAACATAAAGCAGATTATGAAAAGCAAGGTAACAAAT
ACATTGCTCAATTGGAAAAATTAAATAATGACAGTAAAGACAGTAAAGACAA
ATTTAATGACATTCCAAAAGAACAACGTGCCATGATTACAAGTGAAGGTGCCT
TCAAGTACTTCTCAAAACAATACGGTATTACACCAGGTTATATTTGGGAAATT
AACACTGAAAAACAAGGTACACCTGAACAAATGAGACAAGCTATTGAGTTTG
TTAAAAAGCACAAATTAAAACACTTATTAGTAGAAACAAGTGTTGATAAGAA
AGCAATGGAAAGTTTATCTGAAGAAACGAAGAAAGATATCTTTGGTGAAGTG
TACACAGATTCAATCGGTAAAGAAGGCACTAAAGGTGACTCTTACTACAAAAT
GATGAAATCAAATATTGAAACTGTACACGGAAGCATGAAATAA

(SEQ ID NO:505)

Figure 160
ATGAAAAAATTAGTACCTTTATTATTAGCCTTATTACTTCTAGTTGCTGCATGT
GGTACTGGTGGTAAACAAAGCAGTGATAAGTCAAATGGCAAATTAAAAGTAG
TAACGACGAATTCAATTTTATATGATATGGCTAAAAATGTTGGTGGAGACAAC
GTCGATATTCATAGTATTGTACCTGTTGGTCAAGATCCTCATGAATATGAAGTT
AAACCTAAAGATATTAAAAAGTTAACTGACGCTGACGTTATTTTATACAACGG
ATTAAATTTAGAGACTGGTAACGGTTGGTTTGAAAAAGCCTTAGAACAGGCTG
GTAAATCATTAAAAGATAAAAAAGTTATCGCAGTATCAAAAGATGTTAAACCT
ATCTATTTAAACGGTGAAGAAGGCAACAAAGATAAACAAGATCCACACGCAT
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GGTTAAGTTTAGATAACGGTATTAAATACGTAAAAACAATTCAACAAACATTT
ATCGATAACGACAAAAAACATAAAGCAGATTATGAAAAGCAAGGTAACAAAT
ACATTGCTCAATTGGAAAAATTAAATAATGACAGTAAAGACAAATTTAATGAC
ATTCCAAAAGAACAACGTGCCATGATTACAAGTGAAGGTGCCTTCAAGTACTT
CTCAAAACAATACGGTATTACACCAGGTTATATTTGGGAAATTAACACTGAAA
AACAAGGTACACCTGAACAAATGAGACAAGCTATTGAGTTTGTTAAAAAGCA
CAAATTAAAACACTTATTAGTAGAAACAAGTGTTGATAAGAAAGCAATGGAA
AGTTTATCTGAAGAAACGAAGAAAGATATCTTTGGTGAAGTGTACACAGATTC
AATCGGTAAAGAAGGCACTAAAGGTGACTCTTACTACAAAATGATGAAATCA
AATATTGAAACTGTACACGGAAGCATGAAATAA

(SEQ ID NO:506)
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Figure 162 .
MKKTVLYLVLAVMFLLAACGNNSDKEQSKSETKGSKETVKIENNYKMRGEKKD
} GSDAKKVKETVEVPK_NPKNAVVLDYGALDVMKEMGLSDKVKALPNFLESFKDD
KYTNIGNLKEVNFDKIAATKPEVIFISGRTANQKNLDEFKKAAPKAKIVYVGADE
KNLIGSMKQNTENIGKIYDKEVKAKELNKDLDNKIASMKDKTKNFNKTVMYLLV
NEGELSTFGPKGRFGGLVYDTLGFNAVDKKVSNSNHGQNVSNEYVNKENPDVIL
AMDRGQAVSGKSTAKQALNNPVLEKNVKAIKEDKVYNLDPKLWYFAAGSTTTTI
KQIEELDKVVK
(SEQ ID NO:543)

Figure 163
MKKTVLYLVLAVMFLLAACGNNSDKEQSKSETKGSKDTVKIENNYKMRGEKKD
GSDAKKVKETVEVPKNPKNAVVLDYGALDVMKEMGLSDKVKALPKGEGGKSLP
NFLESFKDDKYTNVGNLKEVNFDKIAATKPEVIFISGRTANQKNLDEFKKAAPKA
KIVYVGADEKNLIGSMKQNTENIGKIYDKEDK AKELNKDLDNKIASMKDKTKNF
NKTVMYLLVNEGELSTFGPKGRFGGLVYDTLGFNAVDKKVSNSNHGQNVSNEY
VNKENPDVILAMDRGQAISGKSTAKQALNNPVLKNVKAIKEDKVYNLDPKLWYF
AAGSTTTTIKQIEELDKVVK

(SEQ ID NO:544)

Figure 164

MKKTVLYLVVAVMFLLAACGNNSDKEQSK SETKGSKDTVKIENN YKMRGEKKD
GSDAKKVKETVEVPKNPKNAVVLDYGALDVMKEMGLSDKVKALPKGEGGKSLP
NFLESFKDDKYTNVGNLKEVNFDKIAATKPEVIFISGRTANQKNLDEFKKAAPKA
KIVYVGADEKNLISSMKQNTENIGKIYDKEDKAKELNKDLDNKIASMKDK TKKF
NKSVMYLLVNEGELSTFGPKGRFGGLVYDTLGFNAVDKNVSNSNHGQNVSNEYI
NKENPDVILAMDRGQAVSGKSTAKQALNNPVLKNVKAIKEDKVYNLDPKLWYF
AAGSTTTTIKQIDELEKVVK

(SEQ ID NO:545)

Figure 165

MKKTVLYLVLAVMFLLAACGNNSDKEQSKSETKGSKDTVKIENNYKMRGEKKD
" GSDAKKVKETVEVPKNPKNAVVLDYGALDVMKEMGLSDKVKALPKGEGGKSLP

NFLESFKDDKYTNVGNLKEVNFDKIAATKPEVIFISGRTANQKNLDEFKKAAPKA
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KIVYVGADEKNLIGSMKQNTENIGKIYDKEDKAKELNKDLDNKIASMKDK TKNF
NKTVMYTLLVNEGELSTFGPKGRFGGLVYDTLGFNAVDKKVSNSNHGQNVSNEY
VNKENPDVILAMDRGQAISGKSTAKQALNNPVLKNVKAIKEDKVYNLDPKLWYF
AAGSTTTTIKQIEELDKVVK

(SEQ ID NO:546)

Figure 166
MKKTVLYLVLAVMFLLAACGNNSDKEQSKSETKGSKDTVKIENNYKMRGEKKD
GSDAKKVKETVEVPKNPKNAVVLDYGALDVMKEMGLSDKVKALPKGEGGKSLP
NFLESFKDDKYTNVGNLKEVNFDKIAATKPEVIFISGRTANQKNLDEFKKAAPKA
KIVYVGADEKNLIGSMKQNTENIGKIYDKEDKAKELNKDLDNKIASMKDKTKNF
NKTVMYLLVNEGELSTFGPKGRFGGLVYDTLGFNAVDKKVSNSNHGQNVSNEY
VNKENPDVILAMDRGQAISGKSTAKQALNNPVLKNVKAIKEDKVYNLDPKLWYF
AAGSTTTTIKQIEELDKVVK

(SEQ ID NO:547)

Figure 167
MKKTVLYLVLAVMFLLAACGNNSDKEQSKSETKGSKDTVKIENNYKMRGEKKD
GSDAKKVKETVEVPKNPKNAVVLDYGALDVMKEMGLSDKVKALPKGEGGKSLP
NFLESFKDDKYTNVGNLKEVNFDKIAATKPEVIFISGRTANQKNLDEFKKAAPKA
KIVYVGADEKNLIGSMKQNTENIGKIYDKEDKAKELNKDLDNKIASMKDKTKNF
NKTVMYLLVNEGELSTFGPKGRFGGLVYDTLGFNAVDKKVSNSNHGQNVSNEY
VNKENPDVILAMDRGQAISGKSTAKQALNNPVLKNVKAIKEDKVYNLDPKLWYF
AAGSTTTTIKQIEELDKVVK

(SEQ ID NO:548)

Figure 168 »
MKKTVLYLVLAVMFLLAACGNNSDKEQSKSETKGSKDTVKIENNYKMRGEKKD
GSDAKKVKETVEVPKNPKNAVVLDYGALDVMKEMGLSDKVKALPKGEGGKSLP
NFLESFKDDKYTNVGNLKEVNFDKIAATKPEVIFISGRTANQKNLDEFKKAAPKA
KIVYVGADEKNLIGSMKQNTENIGKIYDKEDKAKELNKDLDNKIASMKDK TKNF
NKTVMYLLVNEGELSTFGPKGRFGGLVYDTLGFNAVDKKYV SNSNHGQNVSNEY

- VNKENPDVILAMDRGQAISGKSTAKQALNNPVLKNVKAIKEDKVYNLDPKLWYF
AAGSTTTTIKQIEELDKVVK
(SEQ ID NO:549)
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Figure 169
MKXKTVLYLVLAVMFLLAACGNNSDKEQSKSETKGSKDTVKIENNYKMRGEKKD
GSDAKKVKETVEVPKNPKNAVVLDYGALDVMKEMGLSDKVKALPKGEGGKSLP
NFLESFKDDKYTNVGNLKEVNFDKIAATKPEVIFISGRTANQKNLDEFKKAAPKA
KIVYVGADEKNLIGSMKQNTENIGKIYDKEDKAKELNKDLDNKIASMKDKTKNF
NKTVMYLLVNEGELSTFGPKGRFGGLVYDTLGFNAVDKKVSNSNHGQNVSNEY
VNKENPDVILAMDRGQAISGKSTAKQALNNPVLKNVKAIKEDKVYNLDPKLWYF
AAGSTTTTIKQIEELDKVVK |
(SEQID NQ:SSO)

Figure 170
MKKTVLYLVLAVMFLLAACGNNSDKEQSKSETKGSKDTVKIENNYKMRGEKKD
GSDAKKVKETVEVPKNPKNAVVLDYGALDVMKEMGLSDKVKALPKGEGGKSLP
NFLESFKDDKYTNVGNLKEVNFDKIAATKPEVIFISGRTANQKNLDEFKKAAPKA
KIVYVGADEKNLIGSMKQNTENIGKTYDKEDKAKELNKDLDNKIASMKDKTKNF
NKTVMYLLVNEGELSTFGPKGRFGGLVYDTLGFNAVDKKVSNSNHGQNVSNEY
VNKENPDVILAMDRGQAISGKSTAKQALNNPVLKNVKAIKEDKVYNLDPKLWYF
AAGSTTTTIKQIEELDKVVK

(SEQ'ID NO:551)

Figure 171
MKKTVLYLVLAVMFLLAACGNNSDKEQSKSETKGSKDTVKIENNYKMRGEKKD
GSDAKKVKETVEVPKNPKNAVVLDYGALDVMKEMGLSDKVKALPKGEGGKSLP
NFLESFKDDKYTNVGNLKEVNFDKIAATKPEVIFISGRTANQKNLDEFKKAAPKA
KIVYVGADEKNLIGSMKQNTENIGKIYDKEDK AKELNKDLDNKIASMKDKTKNF
NKTVMYLLVNEGELSTFGPKGRFGGLVYDTLGFNAVDKKVSNSNHGQNVSNEY
VNKENPDVILAMDRGQAISGKSTAKQALNNPVLKNVKAIKEDKVYNLDPKLWYF
AAGSTTTTIKQIEELDKVVK

(SEQ ID NO:552)

Figure 172

MKKLLLPLIIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHKYLEQQEMLGKIVGKEDKVKAWKKDWE
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ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:553)

Figure 173 _
MKKLLLPLIIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAP_TVVVDYNKHKYLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDEMRKDLKEKLIKAAK

(SEQ ID NO:554)

Figure 174
MKKLLLPLIIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDIEKVAKEKPDLIIY
YSTDKDIKKYQKVAPTVVVDYNKHKYLEQQEMLGKIVGKEDKVKAWKKDWEE
TTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQPE
QQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:555)

Figure 175
MKKLLLPLIIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHKYLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:556)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326 .

957112

Figure 176
MKKLLLPLIIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKK YQKVAPTVVVDYNKHKYLEQQEMLGKIVGKEDK VKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:557)

Figure 177

MKKLLLPLIIMLLVLAACGNQGEKNNKAETKSYKMDDGK TVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHK YLEQQEMLGKIVGKEDK VKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:558)

Figure 178
MKKLLLPLIIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHK YLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVL YQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEK YAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:559)

Figure 179
MKKLLLPLIMLLVLAACGNQGEKNNKAETKS YKMDDGK TVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHK YLEQQEMLGKIVGKEDK VKA WKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEK YAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:560)
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Figure 180
MKKLLLPLIIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHKYLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK

(SEQ ID NO:561)

Figure 181
MKKLLLPLIIMLLVLAACGNQGEKNNKAETKSYKMDDGKTVDIPKDPKRIAVVA
PTYAGGLKKLGANIVAVNQQVDQSKVLKDKFKGVTKIGDGDVEKVAKEKPDLII
VYSTDKDIKKYQKVAPTVVVDYNKHKYLEQQEMLGKIVGKEDKVKAWKKDWE
ETTAKDGKEIKKAIGQDATVSLFDEFDKKLYTYGDNWGRGGEVLYQAFGLKMQP
EQQKLTAKAGWAEVKQEEIEKYAGDYIVSTSEGKPTPGYESTNMWKNLKATKEG
. HIVKVDAGTYWYNDPYTLDFMRKDLKEKLIKAAK ’

(SEQ ID NO:562)

Figure 182
ATGAAGAAAACAGTCTTATATTTAGTATTAGCAGTAATGTTTTTATTAGCGGC
ATGCGGTAACAATTCTGATAAAGAACAATCAAAATCAGAAACTAAAGGTTCA
AAAGAAACGGTTAAAATTGAAAATAACTATAAAATGCGTGGCGAGAAAAAAG
ATGGTAGTGACGCTAAAAAAGTTAAAGAAACTGTTGAAGTACCAAAGAATCC
TAAAAATGCAGTTGTGTTAGACTATGGCGCATTAGATGTAATGAAAGAAATGG
GCTTATCAGACAAAGTAAAAGCATTACCGAATTTCTTAGAATCATTTAAAGAT
GATAAATATACAAACATTGGTAATTTAAAAGAAGTGAATTTTGATAAAATTGC
TGCGACGAAACCCGAAGTAATCTTTATCTCTGGACGTACAGCTAATCAAAAGA
ATTTAGATGAATTCAAAAAAGCTGCACCTAAAGCGAAAATTGTTTATGTTGGT
GCAGATGAAAAGAACTTAATTGGTTCAATGAAACAAAACACTGAAAATATCG
GTAAAATCTACGACAAAGAAGTCAAAGCTAAAGAGTTAAATAAAGATTTAGA
TAATAAAATTGCTTCAATGAAAGATAAAACGAAAAACTTCAATAAAACTGTTA
TGTATTTACTAGTTAACGAAGGTGAATTATCAACATTTGGACCTAAAGGTCGT
TTTGGTGGATTAGTTTACGATACATTAGGATTCAATGCAGTTGATAAAAAAGT
AAGTAATAGTAATCATGGACAAAATGTTTCTAACGAATATGTAAATAAAGAA
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AATCCAGATGTTATTTTAGCGATGGATAGAGGTCAAGCGGTAAGTGGTAAATC
AACTGCGAAACAAGCATTAAATAATCCTGTATTAAAAAATGTTAAAGCAATTA
AAGAAGACAAAGTTTATAATTTAGATCCTAAATTATGGTACTTTGCAGCTGGA
TCAACTACAACTACAATTAAACAAATTGAGGAACTTGATAAAGTTGTAAAATA
. |

(SEQ ID NO:563)

Figure 183 |
ATGAAGAAAACAGTCTTATATTTAGTATTAGCAGTAATGTTTTTATTAGCGGC
ATGCGGTAACAATTCTGATAAAGAACAATCAAAATCAGAAACTAAAGGTTCT
AAAGATACAGTAAAAATTGAAAATAACTATAAAATGCGTGGCGAGAAAAAAG
ATGGTAGTGACGCTAAAAAAGTTAAAGAAACTGTTGAAGTACCAAAAAATCC
TAAAAATGCAGTTGTGTTAGACTATGGCGCATTAGATGTAATGAAAGAAATGG
GCTTATCAGATAAAGTAAAAGCATTACCTAAAGGGGAAGGCGGTAAGTCATT
ACCGAATTTCTTAGAATCATTTAAAGATGATAAATATACAAACGTTGGTAATT
TAAAAGAAGTGAATTTTGATAAAATTGCTGCGACGAAACCCGAAGTAATCTTT
ATCTCTGGACGTACAGCTAATCAAAAGAATTTAGATGAATTCAAAAAAGCTGC
ACCTAAAGCGAAAATTGTTTATGTTGGTGCAGATGAAAAGAACTTAATTGGTT
CAATGAAACAAAACACTGAAAATATCGGTAAAATTTACGATAAAGAAGATAA.
AGCTAAAGAATTAAATAAAGATTTAGATAACAAAATTGCTTCAATGAAAGAT
AAAACGAAAAACTTCAATAAAACTGTTATGTATTTACTAGTTAACGAAGGTGA
ATTATCAACATTTGGACCTAAAGGTCGTTTTGGTGGATTAGTTTACGATACATT
- AGGATTCAATGCAGTTGATAAAAAAGTAAGTAATAGCAATCATGGACAAAAT
GTTTCTAACGAATATGTTAATAAAGAAAATCCAGATGTTATTTTAGCGATGGA
TAGAGGTCAAGCGATAAGTGGTAAATCAACTGCGAAACAAGCATTAAATAAT
CCTGTATTAAAAAATGTTAAAGCAATTAAAGAAGACAAAGTATATAATTTAGA
TCCTAAATTATGGTACTTTGCAGCTGGATCAACTACAACTACAATTAAACAAA
TTGAGGAACTTGATAAAGTTGTAAAATAA
(SEQ ID NO:564)

Figure 184
ATGAAGAAAACAGTCTTATATTTAGTAGTAGCAGTAATGTTTTTATTAGCGGC
ATGCGGTAACAATTCTGATAAAGAACAATCAAAATCAGAAACTAAAGGTTCT
AAAGATACAGTAAAAATTGAAAACAACTATAAAATGCGTGGCGAGAAAAAAG
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. ATGGTAGCGATGCTAAAAAAGTTAAAGAAACTGTTGAAGTACCAAAGAACCC
TAAAAATGCAGTTGTATTAGATTATGGCGCATTAGATGTAATGAAAGAAATGG
GCTTATCAGACAAAGTAAAAGCATTACCTAAAGGTGAAGGCGGCAAGTCATT
ACCGAATTTCTTAGAGTCATTTAAAGATGACAAGTATACAAATGTTGGTAACT
TGAAAGAAGTTAATTTCGATAAAATTGCAGCAACAAAACCGGAAGTAATCTTT
ATCTCTGGCCGTACAGCAAATCAAAAGAATTTAGATGAATTTAAAAAAGCTGC
ACCAAAAGCAAAAATTGTTTACGTTGGTGCAGATGAAAAGAATTTAATTAGTT
CAATGAAACAAAACACTGAAAATATTGGTAAAATTTACGATAAAGAAGATAA
AGCTAAAGAATTAAATAAAGATTTAGATAACAAAATTGCTTCAATGAAAGAT
AAAACTAAGAAGTTCAACAAATCAGTTATGTATTTATTAGTTAATGAAGGTGA
ATTATCAACATTTGGACCTAAAGGTCGTTTCGGTGGATTAGTTTACGATACATT
AGGTTTCAACGCGGTTGATAAAAACGTAAGCAATAGTAACCACGGACAAAAT
GTCTCTAACGAATACATTAATAAAGAAAATCCAGATGTTATTTTAGCAATGGA
TAGAGGACAGGCTGTAAGTGGTAAATCAACTGCGAAACAAGCATTAAATAAT
CCTGTATTAAAAAATGTTAAAGCAATTAAAGAAGACAAAGTTTATAATTTAGA
CCCTAAATTATGGTACTTTGCAGCTGGATCAACTACAACTACAATTAAACAAA
TTGATGAACTTGAAAAAGTTGTAAAATAA '

(SEQ ID NO:565)

Figure 185
ATGAAGAAAACAGTCTTATATTTAGTATTAGCAGTAATGTTTTTATTAGCGGC
ATGCGGTAACAATTCTGATAAAGAACAATCAAAATCAGAAACTAAAGGTTCT
AAAGATACAGTAAAAATTGAAAATAACTATAAAATGCGTGGCGAGAAAAAAG
- ATGGTAGTGACGCTAAAAAAGTTAAAGAAACTGTTGAAGTACCAAAAAATCC
TAAAAATGCAGTTGTGTTAGACTATGGCGCATTAGATGTAATGAAAGAAATGG
GCTTATCAGATAAAGTAAAAGCATTACCTAAAGGGGAAGGCGGTAAGTCATT
ACCGAATTTCTTAGAATCATTTAAAGATGATAAATATACAAACGTTGGTAATT
TAAAAGAAGTGAATTTTGATAAAATTGCTGCGACGAAACCCGAAGTAATCTTT
ATCTCTGGACGTACAGCTAATCAAAAGAATTTAGATGAATTCAAAAAAGCTGC
ACCTAAAGCGAAAATTGTTTATGTTGGTGCAGATGAAAAGAACTTAATTGGTT
CAATGAAACAAAACACTGAAAATATCGGTAAAATTTACGATAAAGAAGATAA
AGCTAAAGAATTAAATAAAGATTTAGATAACAAAATTGCTTCAATGAAAGAT
AAAACGAAAAACTTCAATAAAACTGTTATGTATTITACTAGTTAACGAAGGTGA
ATTATCAACATTTGGACCTAAAGGTCGTTTTGGTGGATTAGTITACGATACATT
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AGGATTCAATGCAGTTGATAAAAAAGTAAGTAATAGCAATCATGGACAAAAT
GTTTCTAACGAATATGTTAATAAAGAAAATCCAGATGTTATTTTAGCGATGGA
TAGAGGTCAAGCGATAAGTGGTAAATCAACTGCGAAACAAGCATTAAATAAT
CCTGTATTAAAAAATGTTAAAGCAATTAAAGAAGACAAAGTATATAATTTAGA
TCCTAAATTATGGTACTTTGCAGCTGGATCAACTACAACTACAATTAAACAAA
TTGAGGAACTTGATAAAGTTGTAAAATAA

(SEQ ID NO:566)

Figure 186
ATGAAGAAAACAGTCTTATATTTAGTATTAGCAGTAATGTTTTTATTAGCGGC
ATGCGGTAACAATTCTGATAAAGAACAATCAAAATCAGAAACTAAAGGTTCT
AAAGATACAGTAAAAATTGAAAATAACTATAAAATGCGTGGCGAGAAAAAAG
ATGGTAGTGACGCTAAAAAAGTTAAAGAAACTGTTGAAGTACCAAAAAATCC
TAAAAATGCAGTTGTGTTAGACTATGGCGCATTAGATGTAATGAAAGAAATGG
GCTTATCAGATAAAGTAAAAGCATTACCTAAAGGGGAAGGCGGTAAGTCATT
ACCGAATTTCTTAGAATCATTTAAAGATGATAAATATACAAACGTTGGTAATT
TAAAAGAAGTGAATTTTGATAAAATTGCTGCGACGAAACCCGAAGTAATCTTT
ATCTCTGGACGTACAGCTAATCAAAAGAATTTAGATGAATTCAAAAAAGCTGC
ACCTAAAGCGAAAATTGTTTATGTTGGTGCAGATGAAAAGAACTTAATTGGTT
CAATGAAACAAAACACTGAAAATATCGGAAAAATTTACGATAAAGAAGATAA
AGCTAAAGAATTAAATAAAGATTTAGATAACAAAATTGCTTCAATGAAAGAT
AAAACGAAAAACTTCAATAAAACTGTTATGTATTTACTAGTTAACGAAGGTGA
ATTATCAACATTTGGACCTAAAGGTCGTTTTGGTGGATTAGTTTACGATACATT
AGGATTCAATGCAGTTGATAAAAAAGTAAGTAATAGCAATCATGGACAAAAT
GTTTCTAACGAATATGTTAATAAAGAAAATCCAGATGTTATTTTAGCGATGGA
TAGAGGTCAAGCGATAAGTGGTAAATCAACTGCGAAACAAGCATTAAATAAT
CCTGTATTAAAAAATGTTAAAGCAATTAAAGAAGACAAAGTATATAATTTAGA
TCCTAAATTATGGTACTTTGCAGCTGGATCAACTACAACTACAATTAAACAAA
TTGAGGAACTTGATAAAGTTGTAAAATAA

(SEQ ID NO:567)

Figure 187
ATGAAGAAAACAGTCTTATATTTAGTATTAGCAGTAATGTTTTTATTAGCGGC
ATGCGGTAACAATTCTGATAAAGAACAATCAAAATCAGAAACTAAAGGTTCT
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AAAGATACAGTAAAAATTGAAAATAACTATAAAATGCGTGGCGAGAAAAAAG
ATGGTAGTGACGCTAAAAAAGTTAAAGAAACTGTTGAAGTACCAAAAAATCC
TAAAAATGCAGTTGTGTTAGACTATGGCGCATTAGATGTAATGAAAGAAATGG
GCTTATCAGATAAAGTAAAAGCATTACCTAAAGGGGAAGGCGGTAAGTCATT
ACCGAATTTCTTAGAATCATTTAAAGATGATAAATATACAAACGTTGGTAATT
TAAAAGAAGTGAATTTTGATAAAATTGCTGCGACGAAACCCGAAGTAATCTTT
ATCTCTGGACGTACAGCTAATCAAAAGAATTTAGATGAATTCAAAAAAGCTGC
ACCTAAAGCGAAAATTGTTTATGTTGGTGCAGATGAAAAGAACTTAATTGGTT
CAATGAAACAAAACACTGAAAATATCGGTAAAATTTACGATAAAGAAGATAA
AGCTAAAGAATTAAATAAAGATTTAGATAACAAAATTGCTTCAATGAAAGAT
" AAAACGAAAAACTTCAATAAAACTGTTATGTATTTACTAGTTAACGAAGGTGA
ATTATCAACATTTGGACCTAAAGGTCGTTTTGGTGGATTAGTTTACGATACATT
- AGGATTCAATGCAGTTGATAAAAAAGTAAGTAATAGCAATCATGGACAAAAT
GTTTCTAACGAATATGTTAATAAAGAAAATCCAGATGTTATTTTAGCGATGGA
TAGAGGTCAAGCGATAAGTGGTAAATCAACTGCGAAACAAGCATTAAATAAT
CCTGTATTAAAAAATGTTAAAGCAATTAAAGAAGACAAAGTATATAATTTAGA
TCCTAAATTATGGTACTTTGCAGCTGGATCAACTACAACTACAATTAAACAAA
TTGAGGAACTTGATAAAGTTGTAAAATAA |
(SEQ ID NO:568)

Figure 188
ATGAAGAAAACAGTCTTATATTTAGTATTAGCAGTAATGTTTTTATTAGCGGC
ATGCGGTAACAATTCTGATAAAGAACAATCAAAATCAGAAACTAAAGGTTCT
AAAGATACAGTAAAAATTGAAAATAACTATAAAATGCGTGGCGAGAAAAAAG
ATGGTAGTGACGCTAAAAAAGTTAAAGAAACTGTTGAAGTACCAAAAAATCC
TAAAAATGCAGTTGTGTTAGACTATGGCGCATTAGATGTAATGAAAGAAATGG
GCTTATCAGATAAAGTAAAAGCATTACCTAAAGGGGAAGGCGGTAAGTCATT
ACCGAATTTCTTAGAATCATTTAAAGATGATAAATATACAAACGTTGGTAATT
TAAAAGAAGTGAATTTTGATAAAATTGCTGCGACGAAACCCGAAGTAATCTTT
ATCTCTGGACGTACAGCTAATCAAAAGAATTTAGATGAATTCAAAAAAGCTGC
ACCTAAAGCGAAAATTGTTTATGTTGGTGCAGATGAAAAGAACTTAATTGGTT
CAATGAAACAAAACACTGAAAATATCGGAAAAATTTACGATAAAGAAGATAA
AGCTAAAGAATTAAATAAAGATTTAGATAACAAAATTGCTTCAATGAAAGAT
AAAACGAAAAACTTCAATAAAACTGTTATGTATTTACTAGTTAACGAAGGTGA
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ATTATCAACATTTGGACCTAAAGGTCGTTTTGGTGGATTAGTTTACGATACATT
AGGATTCAATGCAGTTGATAAAAAAGTAAGTAATAGCAATCATGGACAAAAT
GTTTCTAACGAATATGTTAATAAAGAAAATCCAGATGTTATITTAGCGATGGA
TAGAGGTCAAGCGATAAGTGGTAAATCAACTGCGAAACAAGCATTAAATAAT
CCTGTATTAAAAAATGTTAAAGCAATTAAAGAAGACAAAGTATATAATTTAGA
TCCTAAATTATGGTACTTTGCAGCTGGATCAACTACAACTACAATTAAACAAA
TTGAGGAACTTGATAAAGTTGTAAAATAA

(SEQ ID NO:569)

Figure 189
ATGAAGAAAACAGTCTTATATTTAGTATTAGCAGTAATGTTTTTATTAGCGGC
ATGCGGTAACAATTCTGATAAAGAACAATCAAAATCAGAAACTAAAGGTTCT
AAAGATACAGTAAAAATTGAAAATAACTATAAAATGCGTGGCGAGAAAAAAG
ATGGTAGTGACGCTAAAAAAGTTAAAGAAACTGTTGAAGTACCAAAAAATCC
TAAAAATGCAGTTGTGTTAGACTATGGCGCATTAGATGTAATGAAAGAAATGG
GCTTATCAGATAAAGTAAAAGCATTACCTAAAGGGGAAGGCGGTAAGTCATT
ACCGAATTTCTTAGAATCATTTAAAGATGATAAATATACAAACGTTGGTAATT
TAAAAGAAGTGAATTTTGATAAAATTGCTGCGACGAAACCCGAAGTAATCTTT
ATCTCTGGACGTACAGCTAATCAAAAGAATTTAGATGAATTCAAAAAAGCTGC
ACCTAAAGCGAAAATTIGTTTATGTTGGTGCAGATGAAAAGAACTTAATTGGTT
CAATGAAACAAAACACTGAAAATATCGGAAAAATTTACGATAAAGAAGATAA
AGCTAAAGAATTAAATAAAGATTITAGATAACAAAATTGCTTCAATGAAAGAT
AAAACGAAAAACTTCAATAAAACTGTTATGTATTTACTAGTTAACGAAGGTGA
ATTATCAACATTTGGACCTAAAGGTCGTTTTGGTGGATTAGTTITACGATACATT
AGGATTCAATGCAGTTGATAAAAAAGTAAGTAATAGCAATCATGGACAAAAT
GTTTCTAACGAATATGTTAATAAAGAAAATCCAGATGTITATTTTAGCGATGGA
TAGAGGTCAAGCGATAAGTGGTAAATCAACTGCGAAACAAGCATTAAATAAT
CCTGTATTAAAAAATGTTAAAGCAATTAAAGAAGACAAAGTATATAATTTAGA
TCCTAAATTATGGTACTTTGCAGCTGGATCAACTACAACTACAATTAAACAAA
TTGAGGAACTTGATAAAGTTGTAAAATAA

(SEQ ID NO:570)

SUBSTITUTE SHEET (RULE 26)



WO 2010/111273 PCT/US2010/028326

102/112

Figure 190
ATGAAGAAAACAGTCTTATATTTAGTATTAGCAGTAATGTTTTTATTAGCGGC
ATGCGGTAACAATTCTGATAAAGAACAATCAAAATCAGAAACTAAAGGTTCT
AAAGATACAGTAAAAATTGAAAATAACTATAAAATGCGTGGCGAGAAAAAAG
ATGGTAGTGACGCTAAAAAAGTTAAAGAAACTGTTGAAGTACCAAAAAATCC
TAAAAATGCAGTTGTGTTAGACTATGGCGCATTAGATGTAATGAAAGAAATGG
GCTTATCAGATAAAGTAAAAGCATTACCTAAAGGGGAAGGCGGTAAGTCATT
ACCGAATTTCTTAGAATCATTTAAAGATGATAAATATACAAACGTTGGTAATT
TAAAAGAAGTGAATTTTGATAAAATTGCTGCGACGAAACCCGAAGTAATCTTT
ATCTCTGGACGTACAGCTAATCAAAAGAATTTAGATGAATTCAAAAAAGCTGC
ACCTAAAGCGAAAATTGTTTATGTTGGTGCAGATGAAAAGAACTTAATTGGTT
CAATGAAACAAAACACTGAAAATATCGGAAAAATTTACGATAAAGAAGATAA
AGCTAAAGAATTAAATAAAGATTTAGATAACAAAATTGCTTCAATGAAAGAT
AAAACGAAAAACTTCAATAAAACTGTTATGTATTTACTAGTTAACGAAGGTGA
ATTATCAACATTTGGACCTAAAGGTCGTTTTGGTGGATTAGTTTACGATACATT
AGGATTCAATGCAGTTGATAAAAAAGTAAGTAATAGCAATCATGGACAAAAT
GTTTCTAACGAATATGTTAATAAAGAAAATCCAGATGTTATTTTAGCGATGGA
TAGAGGTCAAGCGATAAGTGGTAAATCAACTGCGAAACAAGCATTAAATAAT
CCTGTATTAAAAAATGTTAAAGCAATTAAAGAAGACAAAGTATATAATTTAGA
TCCTAAATTATGGTACTTTGCAGCTGGATCAACTACAACTACAATTAAACAAA
TTGAGGAACTTGATAAAGTTGTAAAATAA

(SEQ ID NO:571)

Figure 191
ATGAAGAAAACAGTCTITATATTTAGTATTAGCAGTAATGTTTTTATTAGCGGC
ATGCGGTAACAATTCTGATAAAGAACAATCAAAATCAGAAACTAAAGGTTCT
AAAGATACAGTAAAAATTGAAAATAACTATAAAATGCGTGGCGAGAAAAAAG
ATGGTAGTGACGCTAAAAAAGTTAAAGAAACTGTTGAAGTACCAAAAAATCC
TAAAAATGCAGTTGTGTTAGACTATGGCGCATTAGATGTAATGAAAGAAATGG
GCTTATCAGATAAAGTAAAAGCATTACCTAAAGGGGAAGGCGGTAAGTCATT
ACCGAATTTCTTAGAATCATTTAAAGATGATAAATATACAAACGTTGGTAATT
TAAAAGAAGTGAATTTTGATAAAATTGCTGCGACGAAACCCGAAGTAATCTTT
ATCTCTGGACGTACAGCTAATCAAAAGAATTTAGATGAATTCAAAAAAGCTGC
ACCTAAAGCGAAAATTGTTTATGTTGGTGCAGATGAAAAGAACTTAATTGGTT
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CAATGAAACAAAACACTGAAAATATCGGTAAAATTTACGATAAAGAAGATAA
AGCTAAAGAATTAAATAAAGATTTAGATAACAAAATTGCTTCAATGAAAGAT
AAAACGAAAAACTTCAATAAAACTGTTATGTATTTACTAGTTAACGAAGGTGA
ATTATCAACATTTGGACCTAAAGGTCGTTTTGGTGGATTAGTTTACGATACATT
AGGATTCAATGCAGTTGATAAAAAAGTAAGTAATAGCAATCATGGACAAAAT
GTTTCTAACGAATATGTTAATAAAGAAAATCCAGATGTTATTTTAGCGATGGA
TAGAGGTCAAGCGATAAGTGGTAAATCAACTGCGAAACAAGCATTAAATAAT
CCTGTATTAAAAAATGTTAAAGCAATTAAAGAAGACAAAGTATATAATTTAGA
TCCTAAATTATGGTACTTTGCAGCTGGATCAACTACAACTACAATTAAACAAA
TTGAGGAACTTGATAAAGTTGTAAAATAA

(SEQ ID NO:572)

Figure 192
ATGAAAAAACTATTATTACCATTAATAATTATGTTATTAGTGTTAGCTGCGTGT
GGGAACCAAGGTGAAAAAAATAACAAAGCTGAAACTAAATCTTATAAAATGG
. ACGATGGCAAAACGGTAGATATTCCGAAAGACCCTAAACGCATTGCAGTAGT
TGCGCCAACATATGCTGGTGGACTTAAAAAATTAGGTGCAAACATIGTAGCTG
TAAATCAACAAGTCGATCAAAGCAAAGTATTAAAAGATAAATTTAAAGGTGT
TACAAAAATTGGTGATGGCGATGTAGAAAAGGTTGCTAAAGAAAAGCCAGAT
TTAATTATTGTATACTCTACTGACAAAGACATTAAAAAATATCAAAAAGTAGC
ACCAACAGTAGTTGTTGACTATAATAAGCATAAATATTTAGAACAACAAGAA
ATGTTAGGGAAAATTGTTGGTAAAGAAGATAAAGTAAAAGCTTGGAAGAAAG
ATTGGGAAGAAACAACTGCTAAAGACGGTAAAGAAATTAAAAAAGCAATTGG
ACAAGATGCAACAGTGTCGTTGTTTGATGAATTTGATAAAAAATTATACACTT
ACGGCGATAACTGGGGTCGTGGTGGAGAAGTACTATATCAAGCATTTGGTTTA
AAAATGCAACCAGAACAACAAAAGTTAACTGCAAAAGCAGGTTGGGCTGAAG
TGAAACAAGAAGAAATTGAAAAATATGCTGGTGATTACATTGTGAGTACAAG
TGAAGGTAAACCTACACCAGGATATGAATCAACAAACATGTGGAAGAATTTG
AAAGCTACTAAAGAAGGACATATTGTTAAAGTTGATGCTGGTACATACTGGTA
CAACGATCCTTATACATTAGATTTCATGCGTAAAGATTTAAAAGAAAAATTAA
TTAAAGCTGCAAAATAA
(SEQ ID NO:573)
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Figure 193
ATGAAAAAACTATTATTACCATTAATAATTATGTTATTAGTGTTAGCTGCGTGT
GGGAACCAAGGTGAAAAAAATAACAAAGCTGAAACTAAATCTTATAAAATGG
ACGATGGCAAAACGGTAGATATTCCGAAAGACCCTAAACGCATTGCAGTAGT
TGCGCCAACATATGCTGGTGGACTTAAAAAATTAGGTGCAAACATTGTAGCTG
TAAATCAACAAGTCGATCAAAGCAAAGTATTAAAAGATAAATTTAAAGGTGT
TACAAAAATTGGTGATGGCGATGTAGAAAAAGTTGCTAAAGAAAAGCCAGAT
TTAATTATTGTATACTCTACTGACAAAGATATTAAAAAATATCAAAAAGTAGC
ACCAACAGTAGTTGTTGACTATAATAAGCATAAATATTTAGAACAACAAGAA
ATGTTAGGGAAAATTGTTGGTAAAGAAGATAAAGTAAAAGCTTGGAAGAAAG
ATTGGGAAGAAACAACTGCTAAAGACGGTAAAGAAATTAAAAAAGCAATTGG
ACAAGATGCAACAGTGTCATTGTTTGATGAATTTGATAAAAAATTATACACTT
ACGGCGATAACTGGGGTCGTGGTGGAGAAGTATTATATCAAGCATTTGGTTTG
AAAATGCAACCAGAACAACAAAAGTTAACTGCAAAAGCAGGTTGGGCTGAAG
TGAAACAAGAAGAAATTGAAAAATATGCTGGTGATTACATTGTGAGTACAAG
TGAAGGTAAACCTACACCAGGATATGAATCAACAAACATGTGGAAGAATTTG
AAAGCTACTAAAGAAGGACATATTGTTAAAGTTGATGCTGGTACATACTGGTA
CAACGATCCTTATACATTAGATTTCATGCGTAAAGATTTAAAAGAAAAATTAA
TTAAAGCTGCAAAATAA

(SEQ ID NO:574)

Figure 194 _
ATGAAAAAACTATTATTACCATTAATAATTATGTTATTAGTGTTAGCTGCGTGT
GGGAACCAAGGTGAAAAAAATAACAAAGCTGAAACTAAATCTTATAAAATGG
ACGATGGCAAAACGGTAGATATTCCGAAAGACCCTAAACGCATTGCAGTAGT
TGCGCCAACATATGCTGGTGGACTTAAAAAATTAGGTGCAAACATTGTAGCTG
TAAATCAACAAGTTGATCAAAGCAAAGTGTTAAAAGATAAATTTAAAGGTGTT
ACTAAAATTGGTGATGGTGATATAGAAAAAGTTGCTAAAGAAAAGCCAGATT
TAATTATTGTATACTCTACTGACAAAGACATTAAAAAGTATCAAAAAGTAGCA
CCAACAGTAGTTGTTGACTATAATAAGCATAAATACTTAGAACAACAAGAAAT
GTTAGGGAAAATTGTTGGTAAAGAAGATAAAGTAAAAGCTTGGAAGAAAGAT
TGGGAAGAAACAACTGCTAAAGACGGTAAAGAAATTAAAAAAGCAATTGGAC
AAGATGCAACAGTGTCATTGTTTGATGAATTTGATAAAAAATTATACACTTAC
GGCGATAACTGGGGTCGTGGTGGAGAAGTATTATATCAAGCATTTGGTTTAAA
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AATGCAACCAGAACAACAAAAGTTAACTGCAAAAGCAGGTTGGGCTGAAGTG
AAACAAGAAGAAATTGAAAAATATGCTGGTGATTACATTGTGAGTACAAGTG
AAGGTAAACCTACACCAGGATACGAATCAACAAACATGTGGAAGAATTTGAA
AGCTACTAAAGAAGGACATATTGTTAAAGTTGATGCTGGTACATACTGGTACA
ACGATCCTTATACATTAGATTTCATGCGTAAAGATTTAAAAGAAAAATTAATT
AAAGCTGCAAAATAA

" (SEQ ID NO:575)

Figure 195
ATGAAAAAACTATTATTACCATTAATAATTATGTTATTAGTGTTAGCTGCGTGT
GGGAACCAAGGTGAAAAAAATAACAAAGCTGAAACTAAATCTTATAAAATGG
ACGATGGCAAAACGGTAGATATTCCGAAAGACCCTAAACGCATTGCAGTAGT
TGCGCCAACATATGCTGGTGGACTTAAAAAATTAGGTGCAAACATTGTAGCTG
TAAATCAACAAGTCGATCAAAGCAAAGTATTAAAAGATAAATTTAAAGGTGT

_ TACAAAAATTGGTGATGGCGATGTAGAAAAAGTTGCTAAAGAAAAGCCAGAT
TTAATTATTGTATACTCTACTGACAAAGATATTAAAAAATATCAAAAAGTAGC
ACCAACAGTAGTTGTTGACTATAATAAGCATAAATATTTAGAACAACAAGAA
ATGTTAGGGAAAATTGTTGGTAAAGAAGATAAAGTAAAAGCTTGGAAGAAAG
ATTGGGAAGAAACAACTGCTAAAGACGGTAAAGAAATTAAAAAAGCAATTGG
ACAAGATGCAACAGTGTCATTGTTTGATGAATTTGATAAAAAATTATACACTT
ACGGCGATAACTGGGGTCGTGGTGGAGAAGTATTATATCAAGCATTTGGTTTA
AAAATGCAACCAGAACAACAAAAGTTAACTGCAAAAGC_AGGTTGGGCTGAAG
TGAAACAAGAAGAAATTGAAAAATATGCTGGTGATTACATTGTGAGTACAAG
TGAAGGTAAACCTACACCAGGATATGAATCAACAAACATGTGGAAGAATTTG
AAAGCTACTAAAGAAGGACATATTGTTAAAGTTGATGCTGGTACATACTGGTA
CAACGATCCTTATACATTAGATTTCATGCGTAAAGATTTAAAAGAAAAATTAA
TTAAAGCTGCAAAATAA
(SEQ ID NO:576)

Figure 196
ATGAAAAAACTATTATTACCATTAATAATTATGTTATTAGTGTTAGCTGCGTGT
GGGAACCAAGGTGAAAAAAATAACAAAGCTGAAACTAAATCTTATAAAATGG
ACGATGGCAAAACGGTAGATATTCCGAAAGACCCTAAACGCATTGCAGTAGT
TGCGCCAACATATGCTGGTGGACTTAAAAAATTAGGTGCAAACATTGTAGCTG
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TAAATCAACAAGTCGATCAAAGCAAAGTATTAAAAGATAAATTTAAAGGTGT
TACAAAAATTGGTGATGGCGATGTAGAAAAAGTTGCTAAAGAAAAGCCAGAT
TTAATTATTGTATACTCTACTGACAAAGATATTAAAAAATATCAAAAAGTAGC
ACCAACAGTAGTTGTTGACTATAATAAGCATAAATATTTAGAACAACAAGAA
ATGTTAGGGAAAATTGTTGGTAAAGAAGATAAAGTAAAAGCTTGGAAGAAAG
ATTGGGAAGAAACAACTGCTAAAGACGGTAAAGAAATTAAAAAAGCAATTGG
ACAAGATGCAACAGTGTCATTGTTTGATGAATTTGATAAAAAATTATACACTT
ACGGCGATAACTGGGGTCGTGGTGGAGAAGTATTATATCAAGCATITGGTTTG
AAAATGCAACCAGAACAACAAAAGTTAACTGCAAAAGCAGGTTGGGCTGAAG
TGAAACAAGAAGAAATTGAAAAATATGCTGGTGATTACATTGTGAGTACAAG
TGAAGGTAAACCTACACCAGGATACGAATCAACAAACATGTGGAAGAATTTG
AAAGCTACTAAAGAAGGACATATTGTTAAAGTTGATGCTGGTACATACTGGTA
CAACGATCCTTATACATTAGATTTCATGCGTAAAGATTTAAAAGAAAAATTAA
TTAAAGCTGCAAAATAA

(SEQ ID NO:577)

Figure 197
ATGAAAAAACTATTATTACCATTAATAATTATGTTATTAGTGTTAGCTGCGTGT
GGGAACCAAGGTGAAAAAAATAACAAAGCTGAAACTAAATCTTATAAAATGG
ACGATGGCAAAACGGTAGATATTCCGAAAGACCCTAAACGCATTGCAGTAGT
TGCGCCAACATATGCTGGTGGACTTAAAAAATTAGGTGCAAACATTGTAGCTG
TAAATCAACAAGTCGATCAAAGCAAAGTATTAAAAGATAAATTTAAAGGTGT
TACAAAAATTGGTGATGGCGATGTAGAAAAAGTTGCTAAAGAAAAGCCAGAT
TTAATTATTGTATACTCTACTGACAAAGATATTAAAAAATATCAAAAAGTAGC
ACCAACAGTAGTTGTTGACTATAATAAGCATAAATATTTAGAACAACAAGAA
ATGTTAGGGAAAATTGTTGGTAAAGAAGATAAAGTAAAAGCCTGGAAGAAAG
ATTGGGAAGAAACAACTGCTAAAGACGGTAAAGAAATTAAAAAAGCAATTGG
ACAAGATGCAACAGTGTCATTGTTTGATGAATTTGATAAAAAATTATACACTT
ACGGCGATAACTGGGGTCGTGGTGGAGAAGTATTATATCAAGCATTTGGTTTG
AAAATGCAACCAGAACAACAAAAGTTAACTGCAAAAGCAGGTTGGGCTGAAG
TGAAACAAGAAGAAATTGAAAAATATGCTGGTGATTACATTGTGAGTACAAG
TGAAGGTAAACCTACACCAGGATATGAATCAACAAACATGTGGAAGAATTTG
AAAGCTACTAAAGAAGGACATATTGTTAAAGTTGATGCTGGTACATACTGGTA
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CAACGATCCTTATACATTAGATTTCATGCGTAAAGATTTAAAAGAAAAATTAA
TTAAAGCTGCAAAATAA
(SEQ ID NO:578)

Figure 198
ATGAAAAAACTATTATTACCATTAATAATTATGTTATTAGTGTTAGCTGCGTGT
GGGAACCAAGGTGAAAAAAATAACAAAGCTGAAACTAAATCTTATAAAATGG
ACGATGGCAAAACGGTAGATATTCCGAAAGACCCTAAACGCATTGCAGTAGT
TGCGCCAACATATGCTGGTGGACTTAAAAAATTAGGTGCAAACATTGTAGCTG
TAAATCAACAAGTCGATCAAAGCAAAGTATTAAAAGATAAATTTAAAGGTGT -
TACAAAAATTGGTGATGGCGATGTAGAAAAAGTTGCTAAAGAAAAGCCAGAT
TTAATTATTGTATACTCTACTGACAAAGATATTAAAAAATATCAAAAAGTAGC
ACCAACAGTAGTTGTTGACTATAATAAGCATAAATATTTAGAACAACAAGAA
ATGTTAGGGAAAATTGTTGGTAAAGAAGATAAAGTAAAAGCTTGGAAGAAAG
ATTGGGAAGAAACAACTGCTAAAGACGGTAAAGAAATTAAAAAAGCAATTGG
ACAAGATGCAACAGTGTCATTGTTTGATGAATTTGATAAAAAATTATACACTT
ACGGCGATAACTGGGGTCGTGGTGGAGAAGTATTATATCAAGCATTIGGTTTG
AAAATGCAACCAGAACAACAAAAGTTAACTGCAAAAGCAGGTTGGGCTGAAG
TGAAACAAGAAGAAATTGAAAAATATGCTGGTGATTACATTGTGAGTACAAG
TGAAGGTAAACCTACACCAGGATACGAATCAACAAACATGTGGAAGAATTTG
AAAGCTACTAAAGAAGGACATATTGTTAAAGTTGATGCTGGTACATACTGGTA
CAACGATCCTTATACATTAGATTTCATGCGTAAAGATTTAAAAGAAAAATTAA
TTAAAGCTGCAAAATAA

(SEQ ID NO:579)

Figure 199
ATGAAAAAACTATTATTACCATTAATAATTATGTTATTAGTGTTAGCTGCGTGT
GGGAACCAAGGTGAAAAAAATAACAAAGCTGAAACTAAATCTTATAAAATGG
ACGATGGCAAAACGGTAGATATTCCGAAAGACCCTAAACGCATTGCAGTAGT
TGCGCCAACATATGCTGGTGGACTTAAAAAATTAGGTGCAAACATTGTAGCTG
TAAATCAACAAGTCGATCAAAGCAAAGTATTAAAAGATAAATTTAAAGGTGT
TACAAAAATTGGTGATGGCGATGTAGAAAAAGTTGCTAAAGAAAAGCCAGAT
TTAATTATTGTATACTCTACTGACAAAGATATTAAAAAATATCAAAAAGTAGC
ACCAACAGTAGTTGTTGACTATAATAAGCATAAATATTTAGAACAACAAGAA
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ATGTTAGGGAAAATTGTTGGTAAAGAAGATAAAGTAAAAGCTTGGAAGAAAG
ATTGGGAAGAAACAACTGCTAAAGACGGTAAAGAAATTAAAAAAGCAATTGG
ACAAGATGCAACAGTGTCATTGTTTGATGAATTTGATAAAAAATTATACACTT
ACGGCGATAACTGGGGTCGTGGTGGAGAAGTATTATATCAAGCATTTGGTTTG
AAAATGCAACCAGAACAACAAAAGTTAACTGCAAAAGCAGGTTGGGCTGAAG
TGAAACAAGAAGAAATTGAAAAATATGCTGGTGATTACATTGTGAGTACAAG
TGAAGGTAAACCTACACCAGGATACGAATCAACAAACATGTGGAAGAATTTG
AAAGCTACTAAAGAAGGACATATTGTTAAAGTTGATGCTGGTACATACTGGTA
CAACGATCCTTATACATTAGATTTCATGCGTAAAGATTTAAAAGAAAAATTAA
TTAAAGCTGCAAAATAA

(SEQ ID NO:580)

Figure 200
ATGAAAAAACTATTATTACCATTAATAATTATGTTATTAGTGTTAGCTGCGTGT
GGGAACCAAGGTGAAAAAAATAACAAAGCTGAAACTAAATCTTATAAAATGG
ACGATGGCAAAACGGTAGATATTCCGAAAGACCCTAAACGCATTGCAGTAGT
TGCGCCAACATATGCTGGTGGACTTAAAAAATTAGGTGCAAACATTGTAGCTG
TAAATCAACAAGTCGATCAAAGCAAAGTATTAAAAGATAAATTTAAAGGTGT
TACAAAAATTGGTGATGGCGATGTAGAAAAAGTTGCTAAAGAAAAGCCAGAT
TTAATTATTGTATACTCTACTGACAAAGATATTAAAAAATATCAAAAAGTAGC
ACCAACAGTAGTTGTTGACTATAATAAGCATAAATATTTAGAACAACAAGAA
ATGTTAGGGAAAATTGTTGGTAAAGAAGATAAAGTAAAAGCTTGGAAGAAAG
ATTGGGAAGAAACAACTGCTAAAGACGGTAAAGAAATTAAAAAAGCAATTGG
ACAAGATGCAACAGTGTCATTGTTTGATGAATTTGATAAAAAATTATACACTT
ACGGCGATAACTGGGGTCGTGGTGGAGAAGTATTATATCAAGCATTTGGTTTG
AAAATGCAACCAGAACAACAAAAGTTAACTGCAAAAGCAGGTTGGGCTGAAG
TGAAACAAGAAGAAATTGAAAAATATGCTGGTGATTACATTGTGAGTACAAG
TGAAGGTAAACCTACACCAGGATACGAATCAACAAACATGTGGAAGAATTTG
AAAGCTACTAAAGAAGGACATATTGTTAAAGTTGATGCTGGTACATACTGGTA
CAACGATCCTTATACATTAGATTTCATGCGTAAAGATTTAAAAGAAAAATTAA
TTAAAGCTGCAAAATAA

(SEQ ID NO:581)
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Figure 201
ATGAAAAAACTATTATTACCATTAATAATTATGTTATTAGTGTTAGCTGCGTGT
GGGAACCAAGGTGAAAAAAATAACAAAGCTGAAACTAAATCTTATAAAATGG
ACGATGGCAAAACGGTAGATATTCCGAAAGACCCTAAACGCATTGCAGTAGT
TGCGCCAACATATGCTGGTGGACTTAAAAAATTAGGTGCAAACATTGTAGCTG
TAAATCAACAAGTCGATCAAAGCAAAGTATTAAAAGATAAATTTAAAGGTGT
TACAAAAATTGGTGATGGCGATGTAGAAAAAGTTGCTAAAGAAAAGCCAGAT
TTAATTATTGTATACTCTACTGACAAAGATATTAAAAAATATCAAAAAGTAGC
ACCAACAGTAGTTGTTGACTATAATAAGCATAAATATTTAGAACAACAAGAA
ATGTTAGGGAAAATTGTTGGTAAAGAAGATAAAGTAAAAGCTTGGAAGAAAG
ATTGGGAAGAAACAACTGCTAAAGACGGTAAAGAAATTAAAAAAGCAATTGG
ACAAGATGCAACAGTGTCATTGTTTGATGAATTTGATAAAAAATTATACACTT
" ACGGCGATAACTGGGGTCGTGGTGGAGAAGTATTATATCAAGCATTITGGTITA
AAAATGCAACCAGAACAACAAAAGTTAACTGCAAAAGCAGGTTGGGCTGAAG
TGAAACAAGAAGAAATTGAAAAATATGCTGGTGATTACATTGTGAGTACAAG
TGAAGGTAAACCTACACCAGGATATGAATCAACAAACATGTGGAAGAATTIG
AAAGCTACTAAAGAAGGACATATTGTTAAAGTTGATGCTGGTACATACTGGTA
CAACGATCCTTATACATTAGATTTCATGCGTAAAGATTTAAAAGAAAAATTAA
TTAAAGCTGCAAAATAA
(SEQ ID NO:582)
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Figure 202
Western Blot: Convalescent Mouse Serum
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Figure 203
Western Blot: Healthy Human Serum
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Figure 204
MW Western Blot: Diseased Human Serum
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 rSIRP7 stimulation

B SIRPE stimulation

Induced expression
Figure 206
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According to International Patent Classification (IPC) or to both national classification and IPC
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USPC: 424/243.1; 424/184.1; 530/350
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
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the priority date claimed
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considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:] Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. & Claims Nos.: 5%
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this interational application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I+ claims 1, 3-8, 10-13, 16-19, 23-33, 54, drawn to a composition comprising: an isolated polypeptide having at least 92%
sequence similarity to the amino acid sequence of SEQ ID NO:397, wherein if the isolated polypeptide includes one or more additional
amino acids at the amino terminal, the one or more additional amino acids include at least one amino acid deletion or at least one
amino acid substitution compared to amino acids 1-26 of SEQ ID NO:399, and a method of using said composition. The first invention
encompasses a composition comprising a second peptide of SEQ ID NO: 353. Due to the number of sequences in this application,
additional inventions of Group I+ will be defined as necessary depending on Applicant's ultimate payment of additional fees. Additional
sequences will be searched if applicant pays for each additional sequence or shows that the sequences share a special technical
feature, i.e. a common structure or feature that defines a contribution over the prior art. Note that each additional sequence to be
searched must be specified by the Applicant in the response to this invitation and must either (1) have an additional invention fee paid
or ---------------continued on Separate Sheet--------------esasoeaee

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. E No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
Claims 1, 3-7,10-11, 16-19, 23-25, 30-33,54, restricted to SEQ ID NO:35

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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Supplemental Box
Continuation of Box Ill (Lack of Unity of Invention):

(2) have a showing that the sequences share a common structure or feature that defines a contribution over the prior art. The exact
claims searched will depend on the specifically elected SEQ ID NO(s). Please NOTE that SEQ D NOs: 354-363 are identical with
respect to each other; SEQ ID NOs: 366, 368-369, 371-374 are identical with respect to each other; SEQ ID NOs: 376-377 and 379-385
are identical with respect to each other; SEQ ID NOs: 387-388 and 390-396 are identical with respect to each other; SEQ ID NOs: 420-
427 and 429 are also identical with respect to each other.

[NOTE: Claims 8, 12-13 and 26-29 were excluded from group |, because they are drawn to a non-elected subject matter.]

Group il claims 2-4, 9-11, 14-16, 20-33, 37-42, 45-54, 57, drawn to a composition comprising an isolated polypeptide having at teast
98% sequence similarity to the amino acid sequence of SEQ ID NO:408, with the proviso that if the isolated polypeptide includes one or
more additional amino acids at the amino terminal, the one or more additional amino acids include at least one amino acid deletion or at
least one amino acid substitution compared to amino acids 1-5 of SEQ ID NO:415, and a method of using said composition, and an
antibody against said polypeptide.

Group lll, claims 34-36, 40-44, 47-53, 56, drawn to a composition comprising an antibody that specifically binds an isolated polypeptide
having at least 80% sequence similarity to the amino acid sequence of SEQ ID NO:397, and a method of using said composition.

The inventions listed as Groups I+ through Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

A technical feature of the inventions listed as Groups I+ through lll is a specific polypeptide of the specific amino acid sequence recited
therein. The inventions do not share a special technical feature, because 1) no significant structural similarities can readily be
ascertained among the amino acid sequences SEQ ID NO:397 and SEQ ID NO: 408; 2) US 2006/0115490 A1 to Masignani; et al.
discloses a Staphylococcus aureus polypeptide comprising a polypeptide (Masignani; et al., SEQ ID NO 4190} having 100% identity to
the claimed SEQ ID NO:397 and, while said peptide includes amino acids 1-26 of SEQ ID NO:399, it also includes one amino acid
substitution comparing with amino acids 1-26 of SEQ ID NO:399, specifically Methionine in the position 1 of SEQ 1D NO:399
corresponds Valine 7 of SEQ ID NO 4190 of Masignani; et al. Without a shared special technical feature, the inventions lack unity with
one another.

The inventions of Group I+ do not include the inventive concept of a composition comprising an antibody that specifically binds an
isolated polypeptide having at least 80% sequence similarity to the amino acid sequence of SEQ ID NQ:397, as required by Groups IIl.

The inventions of Group I+ and lll share the technical feature of a polypeptide having at least 92% sequence similarity to the amino acid
sequence of SEQ 1D NO:397, with the proviso that if the isolated polypeptide includes one or more additional amino acids at the amino
terminal, the one or more additional amino acids include at least one amino acid deletion or at least one amino acid substitution
compared to amino acids 1-26 of SEQ ID NO:399, and a method of using said composition. However, this shared technical feature does
not represent a contribution over prior art. Specifically, Masignani; et al. discloses said polypeptide as set forth above (Masignani; et al.,
SEQ ID NO 4190). As said polypeptide was known at the time of the invention, this cannot be considered a special technical feature that
would otherwise unify the groups.

The inventions of Group |+ share the technical feature of a composition comprising a polypeptide having at least 92% sequence
similarity to the amino acid sequence of SEQ ID NO:397, with the proviso that if the isolated polypeptide includes one or more additional
amino acids at the amino terminal, the one or more additional amino acids include at least one amino acid deletion or at least one amino
acid substitution compared to amino acids 1-26 of SEQ 1D N0O:399, and a method of using said composition. However, this shared
technical feature does not represent a contribution over prior art. Specifically, Masignani, et al. discloses said polypeptide (Masignani; et
al., SEQ ID NO 4190), as set forth in the immediately preceding paragraph, and further teaches a composition comprising said
polypeptide (claims 11-16). As said composition would have been obvious to one of ordinary skill in the art at the time of the invention,
this cannot be considered a special technical feature that would otherwise unify the groups.

Another technical feature of the inventions listed as Group I+ is a second polypeptide of the specific amino acid sequence recited
therein. The inventions do not share a special technical feature, because 1) no significant structural similarities can readily be
ascertained among the amino acid sequences (NOTE: SEQ ID NOs: 354-363 are the same; SEQ ID NOs: 366, 368-369, 371-374 are
the same; SEQ ID NOs: 376-377 and 379-385 are the same; SEQ ID NOs: 387-388 and 390-396 are the same; SEQ ID NOs: 420-427
and 429 are also the same; 2) US 2008/0200650 A1 to EMERY, et al. discloses, in the context of polypeptides and immunizing
compositions containing gram positive polypeptides and methods of use (title), discloses the claimed polypeptide of SEQ ID 354 (SEQ
ID NO 418). Without a shared special technical feature, the inventions lack unity with one another.

Groups I+ through Il therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical
feature.
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