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TITLE OF THE INVENTION 



Binding molecules against SARS-coronavirus and uses thereof  



FIELD OF THE INVENTION 



5 The invention relates to medicine. In particular the  



invention relates to binding molecules capable of specifically  



binding to SARS-coronavirus (SARS-CoV). The binding molecules  



are useful in the diagnosis of SARS CoV and the prophylaxis  



and/or treatment of a condition resulting from SARS-CoV. 



10 



BACKGROUND OF THE INVENTION 



Recently a new and in several cases deadly clinical  



syndrome was observed in the human population, now called  



severe acute respiratory syndrome (SARS) (Holmes, 2003). The 



15 syndrome is caused by a novel coronavirus (Ksiazek et al.,  



2003), referred to as the SARS-CoV. The genome sequence of  



SARS-CoV has been determined (Rota et al., 2003; Marra et al.,  



2003). However, much remains to be learnt about this virus,  



and means and methods for diagnostics, prophylaxis and/or 



20 treatment of the virus and the syndrome are needed. The  



present invention provides means and methods for use in  



diagnostics, prevention and/or treatment of SARS-CoV. 



DESCRIPTION OF THE FIGURES 



25 Figure 1 shows results from an ELISA, wherein the binding of  



the single-chain phage antibodies called SC03-001, SC03-002,  



SC03-003, SC03-005, SC03-006, 5C03-007, SC03-008, SC03-009,  



5003-0010, SC03-012, SC03-013, SC03-014 and SC03-015 to an  



immobilized SARS-CoV preparation (left column) or immobilised 



30 FBS (right column) was measured. The binding of the control  



single-chain phage antibody called SC02-006 is also shown. On  



the y-axis the absorbance (OD) at 492nm is shown. 
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Figure 2 shows results from an ELISA, wherein the binding of  



the single-chain phage antibodies called SC03-016, SC03-017  



and SC03-018 to an immobilized SARS-CoV preparation (left 



5 column) or immobilised FBS (right column) was measured. The  



binding of the control single-chain phage antibody called  



SC02-300 is also shown. On the y-axis the absorbance (0D) at  



492 nm is shown. 



10 Figure 3 shows the construction of the bivalent scFv  



expression vector pPICZbiFVH. In figure 3A the vector pPICZaB  



is shown and in figure 3B the bivalent scFv expression vector  



pPicZbiFVH is shown. Figure 3C shows the cloning strategy of  



scFv's into pPicZbiFVH. 



15 



Figure 4 shows a competition ELISA of the SARS-CoV specific  



single-chain phage antibodies called SC03-001, SC03-002, SC03- 



003, 5C03-004, SC03-005, SC03-006, SC03-007, 5C03-008, SC03- 



009, 5003-010, SC03-012, SC03-013, SC03-014, SC03-015, SC03 



20 016, SC03-017 and SC03-018 and the human monoclonal anti-SARS- 



CoV antibodies called (from left to right for each single  



chain antibody) 03-001, 03-002, 03-009, 03-013, 03-014 and 03- 



018. The antibody called 02-361 is a control antibody (second  



column from the right side). On the X-axis the single-chain 



25 phage antibodies that were tested are shown and on the Y-axis  



the residual binding (in %) of the single-chain phage  



antibodies to the SARS-CoV preparation in the presence of  



human monoclonal anti-SARS-CoV antibodies is shown. The  



binding value in the absence of human monoclonal anti-SARS-CoV 



30 antibody is set at 100%. This value can be found at the right  



side of each single-chain phage antibody (no IgG). 
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Figure 5 shows the binding of the human monoclonal anti-SARS- 



CoV antibodies called 03-001, 03-002, 03-009, 03-013, 03-014,  



03-018 and the control antibody called 02-027 (a human  



monoclonal anti-EPCAM antibody) to an UV- or gamma-irradiated 



5 SARS-CoV preparation. From each antibody 1 and 5 jig/ml was  



tested. On the X-axis the antibodies and on the Y-axis the  



absorbance (OD) at 492 nm is shown. For each anti-SARS-CoV  



antibody is shown from left to right the binding of 5 jig/ml of  



the antibody to the gamma-irradiated preparation, the binding 



10 of 5 pg/ml of the antibody to the UV-irradiated preparation,  



the binding of 1 gg/ml of the antibody to the gamma-irradiated  



preparation and the binding of 1 pg/mi of the antibody to the  



UV-irradiated preparation. The binding of the control antibody  



to the UV- and gamma-irradiated SARS-CoV preparation was only  



15 tested at a concentration of 5 lag/ml. 



Figures 6A-D show sandwich ELISAs of the immobilized  



recombinant human monoclonal anti-SARS-CoV antibodies called  



03-001, 03-002, 03-009, 03-013, 03-014, 03-018 and the control 



20 antibody 02-300 (an antibody directed against CD46) with from  



left to right a SARS-CoV preparation, a denatured SARS-CoV  



preparation and BSA. On the Y-axis the absorbance (OD) at 492  



nm is shown. In Figure 6A detection was performed with a  



polyclonal rabbit antiserum recognizing the complete SARS-CoV. 



25 In Figure 6B detection was performed with a polyclonal rabbit  



antiserum (IMG-542) recognizing the spike protein of SARS-CoV.  



In Figure 6C detection was performed with a polyclonal rabbit  



antiserum (IMG-543) recognizing the nucleocapsid (N) protein  



of SARS-CoV and in Figure 6D detection was performed with 



30 another polyclonal rabbit antiserum (IMG-557) recognizing the  



spike protein of SARS-CoV. 
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Figure 7 shows the vector pDV-C05. 



Figure 8 shows the ELISA binding of SC03-009, SC03-014 and the  



control SC02-006 to a SARS-CoV preparation, the 5565 fragment  



5 (amino acids 1-565 of the S protein of SARS-CoV), the 



nucleocapsid protein of SARS-CoV and a control protein. On the  



Y-axis the absorbance (OD) at 492 nm is shown. 



Figure 9 shows the ELISA binding of antibodies 03-001, 03-002,  



10 03-006, 03-009, 03-013, 03-014, 03-015, 03-018 and the control  



antibody 02-027 (anti-EPCAM) to the nucleocapsid protein of  



SARS-CoV and a control protein. On the Y-axis the absorbance  



(OD) at 492 nm is shown. 



15 Figure 10 shows the ELISA binding of dilutions of antibodies  



03-009, 03-018 and the control antibody 02-027 to the  



nucleocapsid protein of SARS-CoV. On the Y-axis the absorbance  



(OD) at 492 nm is shown and on the X-axis the amount of  



antibody in M. 



20 



Figure 11 shows a competition ELISA for binding to the  



nucleocapsid protein of SARS-CoV between biotinylated antibody  



03-009 without competing antibody or with 25 or 50 pg/ml  



competing antibody 03-009 or 03-018. On the Y-axis the % of 



25 maximal binding is shown and on the X-axis the amount of the  



competing antibody in pg/ml. 



Figure 12 shows FACS binding of the antibodies 03-001, 03-002,  



03-006, 03-009, 03-013, 03-014, 03-015, 03-018 and the control  



30 antibody 02-027 (anti-EPCAM) to the full length S protein 



expressed on HEK293T cells (left column) and ELISA binding of  



these antibodies to the S565 fragment (amino acids 1-565 of 
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the S protein of SARS-CoV; middle column) and S318-510  



fragment (amino acids 318-510 of the S protein of SARS-CoV;  



right column). On the right Y-axis the absorbance (OD) at 492  



nm is shown and on the left Y-axis the mean fluorescense 



5 intensity is shown. 



Figure 13 shows the ELISA binding of dilutions of antibodies  



03-006, 03-013, 03-014 and the control antibody 02-027 to the  



S565 fragment of the S protein of SARS-CoV. On the Y-axis the 



10 absorbance (OD) at 492 nm is shown and on the X-axis the  



amount of antibody in M. 



Figure 14 shows a competition ELISA for binding the S565  



fragment of the S protein of SARS-CoV between biotinylated  



15 antibody 03-014 without competing antibody or with 25 or 50 



pg/ml competing antibody 03-006 or 03-014. On the Y-axis the %  



of maximal binding is shown and on the X-axis the amount of  



the competing antibody in jag/ml is indicated. 



20 Figure 15 shows the flow cytometric analysis of the binding of  



the S565 fragment of the S protein of SARS-CoV to Vero cells  



in the presence or absence of antibody 03-014. The dotted line  



indicates Vero cells incubated with a myc-tagged control  



protein, i.e. bivalent scFv 02-006. The normal line and bold 



25 line indicate Vero cells incubated with a myc-tagged S565  



fragment in the absence or presence of antibody 03-014,  



respectively. 



Figure 16 shows the flow cytometric analysis of the binding of  



30 the S565 fragment of the S protein of SARS-CoV to Vero cells  



in the presence or absence of antibody 03-018. The dotted line  



indicates Vero cells incubated with a myc-tagged control 
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protein, i.e. bivalent scFv 02-006. The normal line and bold  



line indicate Vero cells incubated with a myc-tagged S565  



fragment in the absence or presence of antibody 03-018,  



respectively. 



5 



Figure 17 shows the flow cytometric analysis of the binding of  



the S565 fragment of the S protein of SARS-CoV to Vero cells  



in the presence or absence of the control anti-EPCAM antibody  



02-027. The dotted line indicates Vero cells incubated with a 



10 myc-tagged control protein, i.e. bivalent scFv 02-006. The  



normal line and bold line indicate Vero cells incubated with a  



myc-tagged S565 fragment in the absence or presence of  



antibody 02-027, respectively. 



15 Figure 18 shows SARS-CoV secretion at days 2, 4 and 7 of  



ferrets inoculated with a virus-control antibody mixture or a  



virus-03-014 antibody mixture. 



Figure 19 shows SARS-CoV lung titers at days 4 and 7 of 



20 ferrets inoculated with a virus-control antibody mixture or a  



virus-03-014 antibody mixture. The dashed line represents the  



detection limit of the assay. 



Figure 20 shows the lung pathology score at days 4 and 7 of  



25 ferrets inoculated with a virus-control antibody mixture or a  



virus-03-014 antibody mixture. 



Figure 21 shows SARS-CoV titration in lung homogenates on day  



4 after challenge. SARS-CoV lung titers of ferrets 



30 administered with control antibody (named control) or with  



antibody 03-014 (named CR3014) are shown. 
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Figure 22 shows SARS-CoV excretion measured by RT/PCR in  



nasopharyngeal swabs on days 2 and 4, expressed as SARS-CoV  



genome equivalents. In the 03-014-treated group (named CR3014)  



three animals had no SARS-CoV excretion and are superimposed.  



5 



Figure 23 shows electron micrographs of SARS-CoV incubated  



with the monoclonal anti-SARS-CoV 03-014 IgGl antibody (see  



section a) or a human monoclonal control IgGI antibody (see  



section b). The bar is 100 nm. 



10 



Figure 24 shows electron micrographs of ultra-thin sections of  



Vero cells infected with SARS-CoV. Figure 24A: unstained  



(control) sections; Figure 24B: sections stained with the  



human monoclonal control IgGI antibody 02-027 (anti-Epcam 



15 antibody); Figure 24C: sections stained with the monoclonal  



anti-SARS-CoV IgGl antibody 03-009; and Figure 24D: sections  



stained with the monoclonal anti-SARS-CoV IgGI antibody 03- 



018. 



20 Figure 25 shows binding of the monoclonal anti-SARS-CoV IgGI  



antibody 03-014 and a control monoclonal anti-His6 antibody to  



the amino acid region of 318-510 of the S protein of the SARS- 



CoV strain Frankfurt 1 (called WT S318-510) and variant 5318- 



510 fragments (variant A, mutation K344R; variant B, mutation  



25 S353F; variant C, mutation R426G and N437D; variant D, 



mutation Y436H; variant E, mutation Y442S; variant F, mutation  



N479S; variant G, mutation K344R, F360S, L472P, D480G, and  



T487S; variant H, mutation K344R, F501Y). The control is an  



irrelevant myc-His tagged protein. On the Y-axis is depicted 



30 the binding as percentage of binding to WT 318-510, which was  



set at 100% for both antibodies. 
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DESCRIPTION OF THE INVENTION 



Herebelow follow definitions of terms as used in the invention  



DEFINITIONS 



5 



Amino acid sequence 



The term "amino acid sequence" as used herein refers to  



naturally occuring or synthetic molecules and to a peptide,  



oligopeptide, polypeptide or protein sequence. 



10 



Binding molecule 



As used herein the term "binding molecule" refers to an intact  



immunoglobulin including monoclonal antibodies, such as  



chimeric, humanised or human monoclonal antibodies, or to an 



15 antigen-binding and/or variable domain comprising fragment of  



an immunoglobulin that competes with the intact immunoglobulin  



for specific binding to the binding partner of the  



immunoglobulin, e.g. the SARS-CoV. Regardless of structure,  



the antigen-binding fragment binds with the same antigen that 



20 is recognised by the intact immunoglobulin. An antigen-binding  



fragment can comprise a peptide or polypeptide comprising an  



amino acid sequence of at least 2 contiguous amino acid  



residues, at least 5 contiguous amino acid residues, at least  



10 contiguous amino acid residues, at least 15 contiguous 



25 amino acid residues, at least 20 contiguous amino acid  



residues, at least 25 contiguous amino acid residues, at least  



30 contiguous amino acid residues, at least 35 contiguous  



amino acid residues, at least 40 contiguous amino acid  



residues, at least 50 contiguous amino acid residues, at least 



30 60 contiguous amino residues, at least 70 contiguous amino  



acid residues, at least contiguous 80 amino acid residues, at  



least contiguous 90 amino acid residues, at least contiguous 
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100 amino acid residues, at least contiguous 125 amino acid  



residues, at least 150 contiguous amino acid residues, at  



least contiguous 175 amino acid residues, at least 200  



contiguous amino acid residues, or at least contiguous 250 



5 amino acid residues of the amino acid sequence of the binding  



molecule. 



The term "binding molecule", as used herein includes all  



immunoglobulin classes and subclasses known in the art.  



Depending on the amino acid sequence of the constant domain of 



10 their heavy chains, binding molecules can be divided into the  



five major classes of intact antibodies: IgA, IgD, IgE, IgG,  



and IgM, and several of these may be further divided into  



subclasses (isotypes), e.g., IgAl, IgA2, IgGl, IgG2, 1gG3 and  



IgG4. 



15 Antigen-binding fragments include, inter alia, Fab,  



F(ab'), F(ab')2, Fv, dAb, Fd, complementarity determining  



region (CDR) fragments, single-chain antibodies (scFv),  



bivalent single-chain antibodies, single-chain phage  



antibodies, diabodies, triabodies, tetrabodies, (poly)peptides 



20 that contain at least a fragment of an immunoglobulin that is  



sufficient to confer specific antigen binding to the  



(poly)peptide, etc. The above fragments may be produced  



synthetically or by enzymatic or chemical cleavage of intact  



immunoglobulins or they may be genetically engineerd by 



25 recombinant DNA techniques. The methods of production are well  



known in the art and are described, for example, in  



Antibodies: A Laboratory Manual, Edited by: E. Harlow and D,  



Lane (1988), Cold Spring Harbor Laboratory, Cold Spring  



Harbor, New York, which is incorporated herein by reference. A 



30 binding molecule or antigen-binding fragment thereof may have  



one or more binding sites. If there is more than one binding 
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site, the binding sites may be identical to one another or  



they may be different. 



The binding molecule can be a naked or unconjugated  



binding molecule but can also be part of an immunoconjugate. A  



5 naked or unconjugated binding molecule is intended to refer to 



a binding molecule that is not conjugated, operatively linked  



or otherwise physically or functionally associated with an  



effector moiety or tag, such as inter alia a toxic substance,  



a radioactive substance, a liposome, an enzyme. It will be 



10 understood that naked or unconjugated binding molecules do not  



exclude binding molecules that have been stabilized,  



multimerized, humanized or in any other way manipulated, other  



than by the attachment of an effector moiety or tag.  



Accordingly, all post-translationally modified naked and 



15 unconjugated binding molecules are included herewith,  



including where the modifications are made in the natural  



binding molecule-producing cell environment, by a recombinant  



binding molecule-producing cell, and are introduced by the  



hand of man after initial binding molecule preparation. Of 



20 course, the term naked or unconjugated binding molecule does  



not exclude the ability of the binding molecule to form  



functional associations with effector cells and/or molecules  



after administration to the body, as some of such interactions  



are necessary in order to exert a biological effect. The lack 



25 of associated effector group or tag is therefore applied in  



definition to the naked or unconjugated binding molecule in  



vitro, not in vivo. 



Biological sample 



30 As used herein, the term "biological sample" encompasses a  



variety of sample types, including blood and other liquid  



samples of biological origin, solid tissue samples such as a 
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biopsy specimen or tissue cultures, or cells derived therefrom  



and the progeny thereof. The term also includes samples that  



have been manipulated in any way after their procurement, such  



as by treatment with reagents, solubilization, or enrichment 



5 for certain components, such as proteins or polynucleotides.  



The term encompasses various kinds of clinical samples  



obtained from any species, and also includes cells in culture,  



cell supernatants and cell lysates. 



10 Complementary determining regions (CDR) 



The term "complementary determining regions" as used herein  



means sequences within the variable regions of binding  



molecules, such as immunoglobulins, that usually contribute to  



a large extent to the antigen binding site which is 



15 complementary in shape and charge distribution to the epitope  



recognised on the antigen. The CDR regions can be specific for  



linear epitopes, discontinuous epitopes, or conformational  



epitopes of proteins or protein fragments, either as present  



on the protein in its native conformation or, in some cases, 



20 as present on the proteins as denatured, e.g., by  



solubilization in SDS. Epitopes may also consist of  



posttranslational modifications of proteins.  



Deletion 



25 The term "deletion", as used herein, denotes a change in  



either amino acid or nucleotide sequence in which one or more  



amino acid or nucleotide residues, respectively, are absent as  



compared to the parent, often the naturally occurring,  



molecule. 



30 



Expression-regulating nucleic acid sequence 
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The term "expression-regulating nucleic acid sequence" as used  



herein refers to polynucleotide sequences necessary for and/or  



affecting the expression of an operably linked coding sequence  



in a particular host organism. The expression-regulating 



5 nucleic acid sequences, such as inter alia appropriate  



transcription initiation, termination, promoter, enhancer  



sequences; repressor or activator sequences; efficient RNA  



processing signals such as splicing and polyadenylation  



signals; sequences that stabilize cytoplasmic mRNA; sequences 



10 that enhance translation efficiency (e.g., ribosome binding  



sites); sequences that enhance protein stability; and when  



desired, sequences that enhance protein secretion, can be any  



nucleic acid sequence showing activity in the host organism of  



choice and can be derived from genes encoding proteins, which 



15 are either homologous or heterologous to the host organism.  



The identification and employment of expression-regulating  



sequences is routine to the person skilled in the art.  



Functional variant 



20 The term "functional variant", as used herein, refers to a  



binding molecule that comprises a nucleotide and/or amino acid  



sequence that is altered by one or more nucleotides and/or  



amino acids compared to the nucleotide and/or amino acid  



sequences of the parent binding molecule and that is still 



25 capable of competing for binding to the binding partner, e.g.  



SARS-CoV, with the parent binding molecule. In other words,  



the modifications in the amino acid and/or nucleotide sequence  



of the parent binding molecule do not significantly affect or  



alter the binding characteristics of the binding molecule 



30 encoded by the nucleotide sequence or containing the amino  



acid sequence, i.e. the binding molecule is still able to  



recognize and bind its target. The functional variant may have 
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conservative sequence modifications including nucleotide and  



amino acid substitutions, additions and deletions. These  



modifications can be introduced by standard techniques known  



in the art, such as site-directed mutagenesis and random PCR 



5 mediated mutagenesis, and may comprise natural as well as non- 



natural nucleotides and amino acids. 



Conservative amino acid substitutions include the ones in  



which the amino acid residue is replaced with an amino acid  



residue having similar structural or chemical properties. 



10 Families of amino acid residues having similar side chains  



have been defined in the art. These families include amino  



acids with basic side chains (e.g., lysine, arginine,  



histidine), acidic side chains (e.g., aspartic acid, glutamic  



acid), uncharged polar side chains (e.g., glycine, asparagine, 



15 glutamine, serine, threonine, tyrosine, cystine, tryptophan),  



nonpolar side chains (e.g., alanine, valine, leucine,  



isoleucine, proline, phenylalanine, methionine), beta-branched  



side chains (e.g., threonine, valine, isoleucine) and aromatic  



side chains (e.g., tyrosine, phenylalanine, tryptophan, 



20 histidine). It will be clear to the skilled artisan that other  



classifications of amino acid residue families than the one  



used above can also be employed. Furthermore, a variant may  



have non-conservative amino acid substitutions, e.g., 



replacement of an amino acid with an amino acid residue having  



25 different structural or chemical properties. Similar minor  



variations may also include amino acid deletions or  



insertions, or both. Guidance in determining which amino acid  



residues may be substituted, inserted, or deleted without  



abolishing immunological activity may be found using computer 



30 programs well known in the art. 



A mutation in a nucleotide sequence can be a single  



alteration made at a locus (a point mutation), such as 
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transition or transversion mutations, or alternatively,  



multiple nucleotides may be inserted, deleted or changed at a  



single locus. In addition, one or more alterations may be made  



at any number of loci within a nucleotide sequence. The 



5 mutations may be performed by any suitable method known in the  



art. 



Host  



The term "host", as used herein, is intended to refer to an  



10 organism or a cell into which a vector such as a cloning 



vector or an expression vector has been introduced. The  



organism or cell can be prokaryotic or eukaryotic. It should  



be understood that this term is intended to refer not only to  



the particular subject organism or cell, but to the progeny of  



15 such an organism or cell as well. Because certain 



modifications may occur in succeeding generations due to  



either mutation or environmental influences, such progeny may  



not, in fact, be identical to the parent organism or cell, but  



are still included within the scope of the term "host" as used  



20 herein. 



Human  



The term "human", when applied to binding molecules as defined  



herein, refers to molecules that are either directly derived 



25 from a human or based upon a human sequence. When a binding  



molecule is derived from or based on a human sequence and  



subsequently modified, it is still to be considered human as  



used throughout the specification. In other words, the term  



human, when applied to binding molecules is intended to 



30 include binding molecules having variable and constant regions  



derived from human germline immunoglobulin sequences based on  



variable or constant regions either or not occuring in a human 
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or human lymphocyte or in modified form. Thus, the human  



binding molecules may include amino acid residues not encoded  



by human germline immunoglobulin sequences, comprise  



substitutions and/or deletions (e.g., mutations introduced by 



5 for instance random or site-specific mutagenesis in vitro or  



by somatic mutation in vivo). "Based on" as used herein refers  



to the situation that a nucleic acid sequence may be exactly  



copied from a template, or with minor mutations, such as by  



error-prone PCR methods, or synthetically made matching the 



10 template exactly or with minor modifications. Semisynthetic  



molecules based on human sequences are also considered to be  



human as used herein. 



Insertion  



15 The term "insertion", also known as the term "addition",  



denotes a change in an amino acid or nucleotide sequence  



resulting in the addition of one or more amino acid or  



nucleotide residues, respectively, as compared to the parent,  



often the naturally occurring, molecule. 



20 



Isolated  



The term "isolated", when applied to binding molecules as  



defined herein, refers to binding molecules that are  



substantially free of other proteins or polypeptides, 



25 particularly free of other binding molecules having different  



antigenic specificities, and are also substantially free of  



other cellular material and/or chemicals. For example, when  



the binding molecules are recombinantly produced, they are  



preferably substantially free of culture medium, and when the 



30 binding molecules are produced by chemical synthesis, they are  



preferably substantially free of chemical precursors or other  



chemicals, i.e., they are separated from chemical precursors 
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or other chemicals which are involved in the synthesis of the  



protein. The term "isolated" when applied to nucleic acid  



molecules encoding binding molecules as defined herein, is  



intended to refer to nucleic acid molecules in which the 



5 nucleotide sequences encoding the binding molecules are free  



of other nucleotide sequences, particularly nucleotide  



sequences encoding binding molecules that bind binding  



partners other than SARS-CoV. Furthermore, the term "isolated" 



refers to nucleic acid molecules that are substantially  



10 separated from other cellular components that naturally  



accompany the native nucleic acid molecule in its natural  



host, e.g., ribosomes, polymerases, or genomic sequences with  



which it is naturally associated. Moreover, "isolated" nucleic  



acid molecules, such as a cDNA molecules, can be substantially 



15 free of other cellular material, or culture medium when  



produced by recombinant techniques, or substantially free of  



chemical precursors or other chemicals when chemically  



synthesized. 



20 Monoclonal antibody 



The term "monoclonal antibody" as used herein refers to a  



preparation of antibody molecules of single molecular  



composition. A monoclonal antibody displays a single binding  



specificity and affinity for a particular epitope. 



25 Accordingly, the term "human monoclonal antibody" refers to an  



antibody displaying a single binding specificity which have  



variable and constant regions derived from or based on human  



germline immunoglobulin sequences or derived from completely  



synthetic sequences. The method of preparing the monoclonal 



31) antibody is not relevant. 
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Naturally occuring 



The term "naturally-occurring" as used herein as applied to an  



object refers to the fact that an object can be found in 



5 nature. For example, a polypeptide or polynucleotide sequence  



that is present in an organism that can be isolated from a  



source in nature and which has not been intentionally modified  



by man in the laboratory is naturally-occurring. 



10 Nucleic acid molecule 



The term "nucleic acid molecule" as used in the present  



invention refers to a polymeric form of nucleotides and  



includes both sense and antisense strands of RNA, cDNA,  



genomic DNA, and synthetic forms and mixed polymers of the 



15 above. A nucleotide refers to a ribonucleotide,  



deoxynucleotide or a modified form of either type of  



nucleotide. The term also includes single- and double-stranded  



forms of DNA. In addition, a polynucleotide may include either  



or both naturally-occurring and modified nucleotides linked 



20 together by naturally-occurring and/or non-naturally occurring  



nucleotide linkages. The nucleic acid molecules may be  



modified chemically or biochemically or may contain non- 



natural or derivatized nucleotide bases, as will be readily  



appreciated by those of skill in the art. Such modifications 



25 include, for example, labels, methylation, substitution of one  



or more of the naturally occurring nucleotides with an analog,  



internucleotide modifications such as uncharged linkages  



(e.g., methyl phosphonates, phosphotriesters,  



phosphoramidates, carbamates, etc.), charged linkages (e.g., 



30 phosphorothioates, phosphorodithioates, etc.), pendent  



moieties (e.g., polypeptides), intercalators (e.g., acridine,  



psoralen, etc.), chelators, alkylators, and modified linkages 
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(e.g., alpha anomeric nucleic acids, etc.). The above term is  



also intended to include any topological conformation,  



including single-stranded, double-stranded, partially  



duplexed, triplex, hairpinned, circular and padlocked 



5 conformations. Also included are synthetic molecules that  



mimic polynucleotides in their ability to bind to a designated  



sequence via hydrogen bonding and other chemical interactions.  



Such molecules are known in the art and include, for example,  



those in which peptide linkages substitute for phosphate 



10 linkages in the backbone of the molecule. A reference to a  



nucleic acid sequence encompasses its complement unless  



otherwise specified. Thus, a reference to a nucleic acid  



molecule having a particular sequence should be understood to  



encompass its complementary strand, with its complementary 



15 sequence. The complementary strand is also useful, e.g., for  



antisense therapy, hybridization probes and PCR primers.  



Operably linked 



The term "operably linked" refers to two or more nucleic acid  



20 sequence elements that are usually physically linked and are  



in a functional relationship with each other. For instance, a  



promoter is operably linked to a coding sequence if the  



promoter is able to initiate or regulate the transcription or  



expression of a coding sequence, in which case the coding 



25 sequence should be understood as being "under the control of"  



the promoter. 



Pharmaceutically acceptable excipient 



By "pharmaceutically acceptable excipient" is meant any inert  



30 substance that is combined with an active molecule such as a  



drug, agent, or binding molecule for preparing an agreeable or  



convenient dosage form. The "pharmaceutically acceptable 














































