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COMPOSITIONS CAPABLE OF SPECIFICALLY 
BINDING PARTICULAR HUMAN ANTIGEN 

PRESENTING MOLECULE/PATHOGEN-DERIVED 
ANTIGEN COMPLEXES AND USES THEREOF 

FIELD AND BACKGROUND OF THE 
INVENTION 

0001. The present invention relates to compositions-of 
matter capable of Specifically binding particular antigen 
presenting molecule (APM)/antigen complexes. More par 
ticularly, the present invention relates to compositions-of 
matter capable of Specifically binding a particular human 
APM/pathogen-derived antigen complex. 

0002 Diseases caused by pathogens, such as viruses, 
mycoplasmas, bacteria, fungi, and protozoans, account for a 
vast number of diseases, including highly debilitating/lethal 
diseases, affecting all human individuals at numerous 
instances during their lifetime. For example, diseases caused 
by retroviruses are associated with various immunological, 
neurological, and neoplastic disorders. For example, dis 
eases caused by lymphotropic retroviruses, Such as acquired 
immunodeficiency syndrome (AIDS) caused by human 
immunodeficiency virus(HIV), or the closely related human 
T-cell lymphotropic virus (HTLV), a causative agent of 
various lethal pathologies (for general references, refer, for 
example to: Johnson J M. et al., 2001. Int J Exp Pathol. 
82:135-47; and Bangham C R., 2000. J. Clin Pathol. 53:581 
6), account for lethal disease epidemics of devastating 
human and economic impact. 
0003. However, satisfactory methods of diagnosing, 
characterizing, and treating many kinds of pathogen-asso 
ciated diseaseS Such as diseases associated with lymphotro 
pic viruses such as IIIV or HTLV are unavailable. 
0004 HTLV-1 was the first human retrovirus identified 
(Poiesz B. J. et al., 1980. Proc Natl Acad Sci U S A. 
77:7415-7419). It causes a variety of diseases, including 
adult T lymphocyte leukemiallymphoma (ATLL; Yoshida 
M. et al., 1982. Proc Natl Acad Sci U S A. 79:2031-2035) 
and a non neoplasic inflammatory neurological Syndrome 
called human T lymphotropic type I (HTLV-I)-associated 
myelopathy/tropical virus spastic paraparesis (HAM/TSP; 
Osame M. et al., 1986. Lancet 1:1031-1032). Several other 
clinical conditions have been linked to HTLV-1 infection on 
the basis of Seroepidemiological Studies, these include 
Sjogren's Syndrome, inflammatory arthropathies, polymyo 
Sitis, and pneumopathies (CoScoy L. et al., 1998. Virology 
248: 332-341). The HTLV protein Tax seems to play a major 
role in the pathogenesis of HTLV-I associated diseases. Tax 
protein is known to Stimulate the transcription of Viral and 
cellular genes Such as the genes coding for interleukin-2 
(IL-2) and other cytokines, interleukin-2 receptor (IL-2R), 
proto-oncogenes, c-jun and c-fos, and MHC molecules 
(Yoshida M., 1993. Trends Microbiol. 1:131-135). The 
transforming potential of Tax has been demonstrated in 
different experimental Systems. It has been shown that 
rodent fibroblastic cell lines expressing Tax form colonies in 
Soft agar and tumors in nude mice (Tanaka A. et al., 1990. 
Proc Natl Acad Sci U S A. 87: 1071-1075). Also, Tax 
transforms primary fibroblasts in cooperation with the Ras 
protein (Pozzatti R. et al., 1990. Mol Cell Biol. 10:413-417), 
and immortalizes primary T lymphocytes in the presence of 
IL-2 (Grassmann R. et al., 1989. Proc Natl AcadSci U S A. 
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86:3351-3355). Transgenic mice carrying the tax gene 
develop different types of tumors (Grossman W. J. et al., 
1995. Proc Natl AcadSci U S A. 92:1057-1061). Tax binds 
directly to DNA but acts in cooperation with several cellular 
transcription factors, but the role of these different interac 
tions in the cell transformation mediated by Tax is still 
unclear (Coscoy L. et al., 1998. Virology 248: 332-341). 
HTLV-1 associated myclopathy is a slowly progressive 
neurological disease characterized by inflammatory infil 
trates in the central nervous System that consist predomi 
nantly of monocytes and CD8 positive T lymphocytes. 
Systemically, there is an increase in Viral load associated 
with clonal expansion of HTLV-1 reactive CD8 positive T 
lymphocytes which are primarily reactive with the Tax 
protein. It has been shown that in patients carrying the 
HLA-A2 allele, the immune response is dominated by CD8 
positive T lymphocytes that recognize the Taxo peptide 
(Bieganowska K. et al., 1999. J Immunol. 162:1765-1771; 
Nagai, M. et al., 2001. J Inf Dis. 183:197-205). 
0005 The immune system employs two types of immune 
responses to provide antigen Specific protection from patho 
gens, humoral immune responses, and cellular immune 
responses, which involve Specific recognition of pathogen 
antigens via antibodies and T lymphocytes, respectively. 
0006 T lymphocytes, by virtue of being the antigen 
Specific effectors of cellular immunity, play a central and 
direct role in the body's defense against diseases mediated 
by intracellular pathogens, Such as viruses, intracellular 
bacteria, mycoplasmas, and intracellular parasites, by 
directly cytolysing cells infected by Such pathogens. How 
ever, helper T lymphocytes also play a critical role in 
humoral immune responses against non intracellular patho 
gens by providing T cell help to B lymphocytes in the form 
of interleukin Secretion to Stimulate production of antibodies 
Specific for antigens of Such pathogens. 
0007. The specificity of T lymphocyte responses is con 
ferred by, and activated through T-cell receptors (TCRs). 
T-cell receptors are antigen Specific receptors clonally dis 
tributed on individual T lymphocytes whose repertoire of 
antigenic Specificity is generated via Somatic gene rear 
rangement mechanisms analogously to those involved in 
generating the antibody gene repertoire. T-cell receptors are 
composed of a heterodimer of transmembrane molecules, 
the main type being composed of an Of dimer and a Smaller 
Subset of a Yö dimer. T lymphocyte receptor Subunits com 
prise a transmembrane constant region and a variable region 
in the extracellular domain, Similarly to immunoglobulins, 
and Signal transduction triggered by TCRS is indirectly 
mediated via CD3/C, an associated multi-Subunit complex 
comprising Signal transducing Subunits. 

0008. The two main classes of T lymphocytes, helper T 
lymphocytes and cytotoxic T lymphocytes (CTLs), are dis 
tinguished by expression of the Surface markers CD4 and 
CD8, respectively. As described hereinabove, the main func 
tion of helper T lymphocytes is to Secrete cytokines, Such as 
IL-2, promoting activation and proliferation of CTLs and B 
lymphocytes, and the function of CTLS is to induce apop 
totic death of cells displaying immunogenic antigens. 
0009 T lymphocyte receptors, unlike antibodies, do not 
recognize native antigens but rather recognize cell-Surface 
displayed complexes comprising an intracellularly pro 
cessed fragment of a protein or lipid antigen in association 
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with a specialized antigen-presenting molecule (APM): 
major histocompatibility complex (MHC) for presentation 
of peptide antigens, and CD1 for presentation of lipid 
antigens, and to a lesser extent, peptide antigens. Peptide 
antigens displayed by MHC molecules and lipid antigens 
displayed by CD1 molecules have characteristic chemical 
structures are referred to as MHC-restricted peptides and 
CD1 restricted lipids, respectively. Major histocompatibility 
complex molecules are highly polymorphic, comprising 
more than 40 common alleles for each individual gene. 
“Classical” MHC molecules are divided into two main 
types, class I and class II, having distinct functions in 
immunity. 
0.010 Major histocompatibility complex class I mol 
ecules are expressed on the Surface of Virtually all cells in 
the body and are dimeric molecules composed of a trans 
membrane heavy chain, comprising the peptide antigen 
binding cleft, and a Smaller extracellular chain termed 
B-microglobulin. MHC class I molecules present 9- to 
11-amino acid residue peptides derived from the degradation 
of cytosolic proteins by the proteasome a multi-unit Struc 
ture in the cytoplasm, (Niedermann G., 2002. Curr Top 
Microbiol Immunol. 268:91-136; for processing of bacterial 
antigens, refer to Wick M J, and Ljunggren H. G., 1999. 
Immunol Rev. 172:153-62). Cleaved peptides are trans 
ported into the lumen of the endoplasmic reticulum (ER) by 
TAP where they are bound to the groove of the assembled 
class I molecule, and the resultant MHC/antigen complex is 
transported to the cell membrane to enable antigen presen 
tation to T lymphocytes (Yewdell J. W., 2001. Trends Cell 
Biol. 11:294-7; Yewdell J. W. and Bennink J. R., 2001. Curr 
Opin Immunol. 13:13-8). 
0.011 Major histocompatibility complex class II mol 
ecules are expressed on a restricted Subset of Specialized 
antigen-presenting cells (APCs) involved in T lymphocyte 
maturation and priming. Such APCs in particular include 
dendritic cells and macrophages, cell types which internal 
ize, process and display antigens Sampled from the extra 
cellular environment. Unlike MHC class I molecules, MHC 
class II molecules are composed of an O?3 transmembrane 
dimer whose antigen binding cleft can accommodate pep 
tides of about 10 to 30, or more, amino acid residues. 
0012. The antigen presenting molecule CD1, whose main 
function, as described hereinabove, is presentation of lipid 
antigens, is a heterodimer comprising a transmembrane 
heavy chain paired with B-microglobulin, Similarly to 
MHC class I, and is mainly expressed on professional APCs, 
similarly to MHC class II (Sugita M. and Brenner M. B., 
2000. Semin Immunol. 12:511). CD1/antigen complexes are 
specifically recognized by TCRs expressed on CD4CD8 T 
lymphocytes and NKT lymphocytes and play a significant 
role in microbial immunity, tumor immunology, and autoim 
munity. 

0013 The cells of the body are thus scanned by T 
lymphocytes during immune Surveillance or during matu 
ration of T lymphocytes for their intracellular protein or lipid 
content in the form of such APM/antigen complexes. 
0.014. One strategy which has been proposed to enable 
optimal diagnosis, characterization, and treatment of dis 
eases associated with an infection by a pathogen involves 
using molecules capable of Specifically binding APM/anti 
gen complexes composed of a particular combination of 
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APM and an antigen derived from Such a pathogen. Such 
molecules, for example, could be conjugated to functional 
moieties, Such as detectable moieties or toxins, and the 
resultant conjugates could be used to detect Such complexes 
or cells displaying Such complexes, or to kill cells displaying 
Such complexes. Hence, Such conjugates could be used to 
diagnose/characterize and treat a pathogen infection in an 
individual, respectively. Alternately, molecules capable of 
Specifically binding Such complexes could be used to bind 
Such complexes on cells So as to block activation of T 
lymphocytes bearing TCRS Specific for Such complexes. 
Such molecules could further be used, for example, to 
isolate Such complexes, or cells displaying Such complexes, 
Such as cells infected with a pathogen, or APCs exposed to 
a pathogen-derived antigen. 
0015 Several prior art approaches have been described 
involving molecules capable of binding particular APM/ 
antigen complexes. 

0016 One approach involves using TCRs or derivatives 
thereof specific for particular MHC/peptide complexes in 
attempts to provide reagents capable of Specifically binding 
Such complexes. 
0017 Another approach involves using antibodies or 
derivatives thereof specific for particular mouse MHC/ 
peptide complexes in attempts to provide reagents capable 
of specifically binding Such complexes (Aharoni, R. et al., 
1991. Nature 351:147-150; Andersen, P. S. et al., 1996. Proc. 
Natl. Acad. Sci. U. S. A 93:1820-1824; Dadaglio, G. et al., 
1997. Immunity 6:727-738; Day, P. M. et al., 1997. Proc. 
Natl. Acad. Sci. U. S. A. 94:8064-8069; Krogsgaard, M. et 
al., 2000. J. Exp. Med. 191:1395-1412; Murphy, D. B. et al., 
1989. Nature 338:765-768; Porgador, A. et al., 1997. Immu 
nity 6:715-726; Reiter, Y. et al., Proc. Natl. Acad. Sci. U.S.A. 
94:4631-4636; Zhong, G. et al., 1997. Proc. Natl. Acad. Sci. 
U.S.A. 94:13856-13861; Zhong, G. et al., 1997. J. Exp. 
Med. 186:673-682). 
0018. A further approach involves utilizing antibodies or 
derivatives thereof specific for the human MHC class I 
molecule HLA-A1 in complex with an HLA-A1 restricted 
peptide derived from the melanoma Specific tumor associ 
ated antigen melanoma associated antigen (MAGE)-A1 in 
attempts to provide reagents capable of Specifically binding 
such a complex (Chames, P. et al., 2000. Proc. Natl. Acad. 
Sci. U.S.A. 97.7969-7974). 
0019. An additional approach involves employing anti 
bodies or derivatives thereof specific for the human MHC 
class I molecule HLA-A2 in complex with an HLA-A2 
restricted peptide derived from the melanoma Specific tumor 
asSociated antigen gp100 in attempts to provide reagents 
capable of specifically binding Such a complex (Denkberg, 
G. et al., 2002. Proc. Natl. Acad. Sci. U.S.A. 99:9421-9426). 
0020 Yet another approach involves using antibodies or 
derivatives thereof specific for human MHC class I molecule 
HLA-A2 in complex with an IILA-A2 restricted peptide 
derived from human telomerase catalytic subunit (hTERT) 
in attempts to provide reagents capable of Specifically bind 
ing Such a complex (Lev, A. et al., 2002. Cancer Res. 
62:3184-3194). 
0021 However, all of the aforementioned prior art 
approaches Suffer from Significant disadvantages: (i) 
approaches involving the use TCRS or portions thereof as 
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compounds capable of Specifically binding particular MHC/ 
peptide complexes are Suboptimal due to the relatively low 
intrinsic binding affinity of TCRs for such complexes; (ii) 
approaches involving the use of antibodies or portions 
thereof Specific for MHC/peptide complexes comprising 
non-human MHC are not suitable for human application; 
and (iii) approaches involving antibodies or portions thereof 
Specific for MHC/non-pathogen derived antigen complexes 
are not Suitable for Specifically binding complexes compris 
ing pathogen derived antigens. 
0022. Thus, all prior art approaches have failed to pro 
vide an adequate Solution for providing molecules capable 
of Specifically binding with high Specificity and affinity a 
particular human APM/pathogen-derived antigen complex. 
0023 There is thus a widely recognized need for, and it 
would be highly advantageous to have, molecules devoid of 
the above limitation. 

SUMMARY OF THE INVENTION 

0024. According to one aspect of the present invention 
there is provided a method of detecting an antigen-present 
ing portion of a complex composed of a human antigen 
presenting molecule and an antigen derived from a patho 
gen, the method comprising: (a) exposing the antigen 
presenting portion of the complex to a composition-of 
matter comprising an antibody or antibody fragment 
including an antigen-binding region capable of Specifically 
binding the antigen-presenting portion of the complex, to 
thereby obtain a conjugate of the antigen-presenting portion 
of the complex and the antibody or antibody fragment; and 
(b) detecting the antibody or antibody fragment of the 
conjugate, thereby detecting an antigen-presenting portion 
of a complex composed of a human antigen-presenting 
molecule and an antigen derived from a pathogen. 
0.025 According to further features in preferred embodi 
ments of the invention described below, the complex is 
displayed or expressed by a target cell, and step (a) is 
effected by exposing the target to the composition-of-matter. 
0026. According to still further features in the described 
preferred embodiments the method of detecting an antigen 
presenting portion of a complex composed of a human 
antigen-presenting molecule and an antigen derived from a 
pathogen further comprises: (c) obtaining the target cell 
from an individual. 

0.027 According to another aspect of the present inven 
tion there is provided a method of detecting in a biological 
Sample an antigen-presenting portion of a complex com 
posed of an antigen-presenting molecule and an antigen, the 
method comprising: (a) attaching the biological Sample to a 
Surface; (b) exposing the biological sample to a composi 
tion-of-matter comprising an antibody or antibody fragment 
including an antigen-binding region capable of Specifically 
binding the antigen-presenting portion of the complex, to 
thereby obtain a conjugate of the antigen-presenting portion 
of the complex and the antibody or antibody fragment; and 
(c) detecting the antibody or antibody fragment of the 
conjugate, thereby detecting in a biological Sample an anti 
gen-presenting portion of a complex composed of a human 
antigen-presenting molecule and an antigen. 
0028. According to further features in preferred embodi 
ments of the invention described below, the he method of 
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detecting in a biological Sample an antigen-presenting por 
tion of a complex composed of an antigen-presenting mol 
ecule and an antigen further comprises: (d) obtaining the 
biological Sample from an individual. 
0029. According to still further features in the described 
preferred embodiments, Step (b) is effected by administering 
the composition-of-matter to an individual. 
0030. According to still further features in the described 
preferred embodiments, the antigen is derived from a patho 
gen. 

0031. According to still further features in the described 
preferred embodiments, the biological Sample is infected 
with the pathogen. 

0032. According to still further features in the described 
preferred embodiments, the biological Sample is a cell 
Sample or a tissue Sample. 
0033 According to yet another aspect of the present 
invention there is provided a method of diagnosing an 
infection by a pathogen in an individual, the method com 
prising: (a) exposing a target cell of the individual to a 
composition-of-matter comprising an antibody or antibody 
fragment including an antigen-binding region capable of 
Specifically binding an antigen-presenting portion of a com 
pleX composed of a human antigen-presenting molecule and 
an antigen derived from the pathogen, to thereby obtain a 
conjugate of the antigen-presenting portion of the complex 
and the antibody or antibody fragment; and (b) detecting the 
antibody or antibody fragment of the conjugate, thereby 
diagnosing an infection by a pathogen in an individual. 
0034. According to further features in preferred embodi 
ments of the invention described below, the method of 
diagnosing an infection by a pathogen in an individual 
further comprises: (c) obtaining the target cell from the 
individual. 

0035. According to still further features in the described 
preferred embodiments, Step (a) is effected by administering 
the composition-of-matter to the individual. 
0036). According to still further features in the described 
preferred embodiments, the composition-of-matter further 
comprises a detectable moiety attached to the antibody or 
antibody fragment, and detecting the antibody or antibody 
fragment of the conjugate is effected by detecting the 
detectable moiety attached to the antibody or antibody 
fragment of the conjugate. 

0037 According to still another aspect of the present 
invention there is provided a method of killing or damaging 
a target cell expressing or displaying an antigen-presenting 
portion of a complex composed of a human antigen-pre 
Senting molecule and an antigen derived from a pathogen, 
the method comprising exposing the target cell to a com 
position-of-matter comprising an antibody or antibody frag 
ment including an antigen-binding region capable of Spe 
cifically binding the antigen-presenting portion of the 
complex, thereby killing or damaging a target cell express 
ing or displaying an antigen-presenting portion of a complex 
composed of a human antigen-presenting molecule and an 
antigen derived from a pathogen. 
0038 According to further features in preferred embodi 
ments of the invention described below, the method of 
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killing or damaging a target cell expressing or displaying an 
antigen-presenting portion of a complex composed of a 
human antigen-presenting molecule and an antigen derived 
from a pathogen further comprises the Step of obtaining the 
target cell from an individual. 
0.039 According to still further features in the described 
preferred embodiments, exposing the target cell to the 
composition-of-matter is effected by administering the com 
position-of-matter to an individual. 

0040 According to still further features in the described 
preferred embodiments, the target cell is infected with the 
pathogen. 

0041 According to still further features in the described 
preferred embodiments, the target cell is a T lymphocyte or 
an antigen presenting cell. 

0042. According to still further features in the described 
preferred embodiments, the antigen presenting cell is a B 
cell or a dendritic cell. 

0043. According to a further aspect of the present inven 
tion there is provided a method of treating a disease asso 
ciated with a pathogen in an individual, the method com 
prising administering to the individual a therapeutically 
effective amount of a pharmaceutical composition compris 
ing as an active ingredient, a composition-of-matter com 
prising an antibody or antibody fragment including an 
antigen-binding region capable of Specifically binding an 
antigen-presenting portion of a complex composed of a 
human antigen-presenting molecule and an antigen derived 
from the pathogen, thereby treating a disease associated with 
a pathogen in an individual. 
0044 According to a yet a further aspect of the present 
invention there is provided an isolated polynucleotide com 
prising a first nucleic acid Sequence encoding an antibody 
fragment, the antibody fragment including an antigen-bind 
ing region capable of Specifically binding an antigen-pre 
Senting portion of a complex composed of a human antigen 
presenting molecule and an antigen derived from a 
pathogen. 

0.045 According to further features in preferred embodi 
ments of the invention described below, the isolated poly 
nucleotide further comprises a Second nucleic acid Sequence 
encoding a polypeptide Selected from the group consisting 
of a coat protein of a virus, a detectable moiety, and a toxin. 
0.046 According to still further features in the described 
preferred embodiments, the Second nucleic acid Sequence is 
translationally fused with the first nucleic acid Sequence. 
0047 According to still a further aspect of the present 
invention there is provided a nucleic acid construct com 
prising the isolated polynucleotide and a promoter Sequence 
for directing transcription of the isolated polynucleotide in a 
host cell. 

0.048. According to further features in preferred embodi 
ments of the invention described below, the promoter 
Sequence is a T7 promoter Sequence. 

0049 According to still further features in the described 
preferred embodiments, the promoter Sequence is capable of 
driving expression of the nucleic acid Sequence in a prokary 
Ote. 
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0050. According to still further features in the described 
preferred embodiments, the promoter Sequence is capable of 
driving inducible expression of the nucleic acid Sequence. 
0051. According to an additional aspect of the present 
invention there is provided a host cell comprising the nucleic 
acid construct. 

0052 According to further features in preferred embodi 
ments of the invention described below, the host cell is a 
prokaryotic cell. 

0053 According to still further features in the described 
preferred embodiments, the prokaryotic cell is an E. coli 
cell. 

0054 According to yet an additional aspect of the present 
invention there is provided a virus comprising the nucleic 
acid construct. 

0055 According to still an additional aspect of the 
present invention there is provided a virus comprising a coat 
protein fused to an antibody fragment including an antigen 
binding region capable of Specifically binding an antigen 
presenting portion of a complex composed of a human 
antigen-presenting molecule and an antigen derived from a 
pathogen. 

0056 According to further features in preferred embodi 
ments of the invention described below, the virus is a 
filamentous phage and the coat protein is pII. 
0057 According to another aspect of the present inven 
tion there is provided a composition-of-matter comprising 
an antibody or antibody fragment including an antigen 
binding region capable of Specifically binding an antigen 
presenting portion of a complex composed of a human 
antigen-presenting molecule and an antigen derived from a 
pathogen. 

0058 According to yet another aspect of the present 
invention there is provided a pharmaceutical compositions 
comprising as an active ingredient the composition-of-mat 
ter and a pharmaceutically acceptable carrier. 
0059. According to still another aspect of the present 
invention there is provided a composition-of-matter com 
prising a multimeric form of an antibody or antibody frag 
ment including an antigen-binding region capable of Spe 
cifically binding an antigen-presenting portion of a complex 
composed of a human antigen-presenting molecule and an 
antigen derived from a pathogen. 
0060 According to a further aspect of the present inven 
tion there is provided a pharmaceutical composition com 
prising as an active ingredient the composition-of-matter 
comprising a multimeric form of an antibody or antibody 
fragment including an antigen-binding region capable of 
Specifically binding an antigen-presenting portion of a com 
pleX composed of a human antigen-presenting molecule and 
an antigen derived from a pathogen, and a pharmaceutically 
acceptable carrier. 
0061 According to further features in preferred embodi 
ments of the invention described below, the antibody is a 
monoclonal antibody. 
0062 According to still further features in the described 
preferred embodiments, the antibody fragment is a mono 
clonal antibody fragment. 
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0.063. According to still further features in the described 
preferred embodiments, the antibody fragment is Selected 
from the group consisting of an Fd fragment, an Fab, and a 
Single chain Fv. 
0064. According to still further features in the described 
preferred embodiments, the antigen-binding region includes 
an amino acid Sequence Selected from the group consisting 
of SEO ID NOs: 14 to 97. 

0065 According to still further features in the described 
preferred embodiments, the antibody or antibody fragment, 
or a part of the antibody or antibody fragment is of human 
origin. 

0.066 According to still further features in the described 
preferred embodiments, the part of the antibody or antibody 
fragment is a portion of a constant region of the antibody or 
antibody fragment, or a constant region of the antibody or 
antibody fragment. 

0067. According to still further features in the described 
preferred embodiments, the binding of the antibody or 
antibody fragment to the antigen-presenting portion of the 
complex is characterized by an affinity having a dissociation 
constant selected from the range consisting of 1x10f molar 
to 5x10" molar. 

0068 According to still further features in the described 
preferred embodiments, the composition-of-matter further 
comprises a toxin or detectable moiety attached to the 
antibody or antibody fragment. 
0069. According to still further features in the described 
preferred embodiments, the detectable moiety is Selected 
from the group consisting of a recognition Sequence of a 
biotin protein ligase, a biotin molecule, a Streptavidin mol 
ecule, a fluorophore, an enzyme, and a polyhistidine tag. 
0070 According to still further features in the described 
preferred embodiments, the biotin protein ligase is BirA. 
0071 According to still further features in the described 
preferred embodiments, the fluorophore is phycoerythrin. 
0.072 According to still further features in the described 
preferred embodiments, the enzyme is horseradish peroxi 
dase. 

0073. According to still further features in the described 
preferred embodiments, the toxin is Pseudomonas eXotoxin 
A or a portion thereof According to Still further features in 
the described preferred embodiments, the portion of 
Pseudomonas eXotoxin A is a translocation domain and/or an 
ADP ribosylation domain. 
0.074 According to still further features in the described 
preferred embodiments, the human antigen-presenting mol 
ecule is a major histocompatibility complex molecule. 
0075 According to still further features in the described 
preferred embodiments, the major histocompatibility com 
plex molecule is a major histocompatibility complex class I 
molecule. 

0.076 According to still further features in the described 
preferred embodiments, the major histocompatibility com 
pleX class I molecule is an HLA-A2 molecule. 
0.077 According to still further features in the described 
preferred embodiments, the human antigen-presenting mol 
ecule is a single chain antigen-presenting molecule. 
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0078. According to still further features in the described 
preferred embodiments, the pathogen is a viral pathogen. 

0079 According to still further features in the described 
preferred embodiments, the viral pathogen is a retrovirus. 

0080 According to still further features in the described 
preferred embodiments, the retrovirus is human T lympho 
tropic virus-1. 

0081. According to still further features in the described 
preferred embodiments, the antigen derived from a pathogen 
is restricted by the antigen-presenting molecule. 

0082) According to still further features in the described 
preferred embodiments, the antigen derived from a pathogen 
is a polypeptide. 

0083. According to still further features in the described 
preferred embodiments, the polypeptide is a Segment of a 
Tax protein, or a polypeptide having an amino acid Sequence 
as set forth in SEO ID NO: 3. 

0084. The present invention successfully addresses the 
Shortcomings of the presently known configurations by 
providing a composition-of-matter comprising an antibody 
or antibody fragment capable of binding with optimal Speci 
ficity/affinity a human APM/pathogen-derived antigen com 
plex. 

0085 Unless otherwise defined, all technical and scien 
tific terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to which this 
invention belongs. Although methods and materials similar 
or equivalent to those described herein can be used in the 
practice or testing of the present invention, Suitable methods 
and materials are described below. All publications, patent 
applications, patents, and other references mentioned herein 
are incorporated by reference in their entirety. In case of 
conflict, the patent Specification, including definitions, will 
control. In addition, the materials, methods, and examples 
are illustrative only and not intended to be limiting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0086 The invention is herein described, by way of 
example only, with reference to the accompanying drawings. 
With specific reference now to the drawings in detail, it is 
Stressed that the particulars shown are by way of example 
and for purposes of illustrative discussion of the preferred 
embodiments of the present invention only, and are pre 
sented in the cause of providing what is believed to be the 
most useful and readily understood description of the prin 
ciples and conceptual aspects of the invention. In this regard, 
no attempt is made to show Structural details of the invention 
in more detail than is necessary for a fundamental under 
Standing of the invention, the description taken with the 
drawings making apparent to those skilled in the art how the 
Several forms of the invention may be embodied in practice. 

0087 
0088 FIG. 1 is a histogram depicting specific binding of 
recombinant Fab-phage clones to HLA-A2/Taxo com 
plex, as determined by ELISA. TAX-HLA-A2/Tax 
complex, gp100-154-HLA-A2/G9-154 peptide complex, 
MUC1-D6-HLA-A2/MUC1-D6 peptide complex, MART 
27-HLA-A2/MART 27 peptide complex. 

In the drawings: 
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0089 FIGS. 2a-c are photographs depicting Western 
immunoblotting assays of expression and purification of 
Fab's Selected for Specific binding to HLA-A2/Taxo 
complex. Shown are SDS-PAGE analyses of purified Fab 
protein after metal affinity chromatography, inclusion bodies 
from BL21 cultures expressing Fab T3F2 light chain and Fd 
fragment, and purified in vitro refolded non-reduced (NR) 
and reduced (R) Fab T3F2 (FIGS. 2a-c, respectively). 
M-molecular weight markers. 
0090 FIGS. 3a-care histograms depicting specific bind 
ing of soluble purified Fab's T3D4, T3E3, and T3F2, respec 
tively, to immobilized HLA-A2/Taxo complex, but not to 
HLA-A2/control peptide complexes, as determined by 
ELISA 

0.091 FIGS. 4a–b are data plots depicting the binding 
characteristics of Fab's T3E3 and T3F2, respectively, as 
determined by titration ELISA using single chain HLA-A2/ 
Tax 1-9 complex as binding target. 
0092 FIG. 4c is a competitive binding analysis data plot 
depicting the ability of purified Fab T3F2 to inhibit the 
binding of 125iodine labeled Fab T3F2 to immobilized 
HLA-A2/Tax complex. The apparent binding affinity of the 
recombinant Fab was determined as the concentration of 
competitor (soluble purified Fab) required for 50 percent 
inhibition of the binding of the 125iodine labeled tracer. 
0093 FIGS. 5a-fare flow cytometry histograms depict 
ing specific detection of HLA-A2/Taxo complex on the 
Surface of APCs. RMAS-HHD, JY, and human dendritic 
(DC) cells (FIGS. 2a-b, 2c-d, and 2e-f, respectively) were 
loaded with Taxo peptide or negative control melanoma 
gp100 derived peptide G9-154, as described in the experi 
mental procedures. Peptide-loaded cells were then incubated 
with the Soluble purified HLA-A2/Taxo complex Specific 
Fab's T3E3 (FIGS.5a, 5c, and 5e) or T3F2 (FIGS. 5b, 5d, 
and 5f). Note specific staining of cells loaded with Taxo 
but not negative control peptide. Control unloaded cells are 
shown in black trace. Control assays were performed using 
the 10 different negative control HLA-A2 restricted peptides 
listed under Materials and Methods. 

0094 FIGS. 6a-care flow cytometry histograms depict 
ing specific detection of HLA-A2/Taxo complex on the 
surface of antigen-presenting cells (APCs) using Fab T3F2 
tetramer. RMAS-HHD, JY, or HLA-A2 positive mature 
dendritic cells (FIGS. 6a-c, respectively) were pulsed with 
Tax, peptide. Peptide pulsed cells were then incubated 
with phycoerythrin conjugated T3F2 tetramer or monomer, 
as indicated. Fab monomer binding was detected using 
phycoerythrin conjugated anti human Fab antibody. Control 
unloaded cells stained with the T3F2 tetramer are shown. 

0.095 FIGS. 7a-d depict specific detection of cell surface 
displayed HLA-A2/Taxo complex by T3F2 after natu 
rally occurring active intracellular processing. FIGS. 7a-b 
are flow cytometry histograms depicting Specific detection 
of HLA-A2/Taxo complex on the Surface of HLA-A2 
positive JY cells, but not HLA-A2 negative APD cells, 
respectively. Cells were transfected with pcDNA control 
vector or with pcDNA containing the intact full length Tax 
gene (pcTAX), and 12 to 24 hours following transfection, 
cells were stained by flow cytometry using Fab T3F2 or the 
negative control Fab G2D12 specific for HLA-A2/G9-154 
complex. FIG. 7c is a bar graph depicting the efficiency of 
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Tax gene transduction into JY and APD cells, as monitored 
by transfection of the pcDNA vector carrying the GFP gene. 
FIG. 7d is a flow cytometry histogram depicting staining of 
HLA-A2 positive RSCD4 and HLA-A2 negative HUT102 
cells (which are lines of human CD4 positive T-cells 
infected with HTLV-1) with phycoerythrin conjugated Fab 
T3F2 tetramer, or negative control G2D12, as indicated. 
0096 FIGS. 8a-b depict quantitation of the number of 
HLA-A2/Tax, complexes on the Surface of Taxillo pep 
tide pulsed cells. JY APCs were pulsed with various con 
centrations of Tax peptide and Surface display of HLA 
A2-Taxo peptide complex on the cells was analyzed by 
flow cytometry using phycoerythrin conjugated T3F2 Fab. 
FIG. 8a is a bar graph depicting the calculated number of 
complexes per cell with various concentration of peptide. 
The level of fluorescence intensity on Stained cells was 
quantitated flow cytometrically using calibration beads con 
jugated to graded numbers of phycoerythrin molecules 
(QuantiBRITE PE beads, Becton-Dickinson). FIG. 8b is a 
flow cytometry histogram depicting fluorescence intensity 
as a function of Tax -o peptide concentration. 
0097 FIGS. 8c-d depict high-sensitivity quantitative 
detection of HLA-A2/Taxo complex on the Surface JY 
APCs transfected with the Tax gene mixed at different ratios 
within a non-transfected cell population. The mixed popu 
lation was stained with Fab T3F2 and detection sensitivity 
was monitored by single-color flow cytometry. FIG. 8c is a 
Set of overlapping flow cytometry histograms shown in 
large-scale (left panel) or Zoomed (right panel) depicting 
quantitative detection of transfected cells mixed into popu 
lations of non-transfected cells at the various ratios, as 
indicated. FIG. 8d is a data table depicting sensitivity of 
detection of HLA-A2/Taxo complex as a function of the 
percentage of transfected cells admixed within a population 
of non-transfected cells, on the basis of a transfection 
efficiency of 62.1 percent. Note detection of HLA-A2/Tax 
19 complex-displaying cells present in a population of non 
transfected cells in a proportion as low as 1 percent. 

0098 FIGS. 9a-fare photomicrographs depicting immu 
nohistochemical detection of HLA-A2/Taxo complex by 
Fab T3F2 following intracellular processing. FIGS. 9a-b 
depict X60 and X40 original magnification views, respec 
tively, of Tax transfected JY cells stained with Fab T3F2. 
FIG. 9c depicts control non transfected JY cells stained with 
Fab T3F2. FIG. 9d depicts staining of Tax transfected JY 
cells with negative control Fab G2D12 specific for HLA 
A2/G9-154 complex. FIGS. 9ef depict HLA-A2 negative 
cells transfected for expression of Tax or not transfected, 
respectively, stained with T3F2. Cells were adsorbed onto 
poly-L-lysine coated glass SlipS 12 to 24 hours following 
transfection, and stained with Fab T3F2. As a negative 
control Fab G2D12 was used. 

0099 FIG. 10 is a data plot depicting specific and 
efficient killing of target cells displaying a specific human 
MHC/viral peptide complex by a fusion protein consisting 
of an anti specific human MHC/viral peptide complex Fab 
conjugated to a toxin. A cytotoxicity assay was performed 
using T3F2-PE38KDEL fusion protein, consisting of anti 
HLA-A2/Tax, complex Fab fused to the PE38KDEL trun 
cated form of pseudomonas eXotoxin A. To assay cytolysis 
by the fusion protein, JY cells loaded with Taxo peptide, 
loaded with control HLA-A2 restricted peptides, or not 
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peptide loaded were incubated with T3F2-PE38KDEL. Note 
specific and efficient T3F2-PE38KDEL mediated killing of 
cells loaded with Taxo peptide, but not of control JY cells 
loaded control peptide, or of JY cells not peptide loaded. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0100. The present invention is of compositions-of-matter 
capable of Specifically binding particular antigen-presenting 
molecule (APM)/antigen complexes, and to methods of 
using Such compositions-of-matter to detect, characterize or 
kill/damage cells/tissues expressing/displaying Such com 
plexes. In particular, the present invention can be used to 
optimally detect, characterize or kill/damage human cells/ 
tissues displaying/expressing a particular human APM/ 
pathogen-derived antigen complex, Such as cells/tissues 
infected with a pathogen, or antigen-presenting cells (APCs) 
exposed to the pathogen, or an antigen thereof. AS Such the 
compositions-of-matter of the present invention can be used, 
for example, to optimally diagnose, characterize, and treat a 
pathogen infection in a human. 
0101 Before explaining at least one embodiment of the 
invention in detail, it is to be understood that the invention 
is not limited in its application to the details Set forth in the 
following description or exemplified by the Examples. The 
invention is capable of other embodiments or of being 
practiced or carried out in various ways. Also, it is to be 
understood that the phraseology and terminology employed 
herein is for the purpose of description and should not be 
regarded as limiting. 
0102 Molecules capable of binding with optimal speci 
ficity/affinity a particular human APM/pathogen-derived 
antigen complex would be of Significant and unique utility 
Since they would enable optimal diagnosis, characterization, 
and treatment of pathogen infections in humans. 
0103 Various molecules capable of binding specific 
APM/antigen complexes have been described by the prior 
art. 

0104 For example, one approach involves using antibod 
ies or derivatives thereof specific for mouse MHC/peptide 
complexes in attempts to provide compounds capable of 
Specifically binding Such murine complexes. 
0105. Another approach involves using antibodies or 
derivatives thereof specific for human MHC/tumor associ 
ated antigen peptide complexes in attempts to provide 
compounds capable of Specifically binding Such human 
tumor antigen-presenting complexes. 

0106 A further approach involves using antibodies or 
derivatives thereof specific for human MHC/telomerase 
derived peptide complexes in attempts to provide com 
pounds capable of Specifically binding Such human telom 
erase antigen-presenting complexes. 

0107 However, all such prior art approaches suffer from 
Significant drawbackS. Prior art approaches involving mol 
ecules capable of Specifically binding complexes comprising 
non-human APMs do not have utility for human applica 
tions, and prior art approaches involving compositions-of 
matter capable of Specifically binding complexes compris 
ing non-pathogen derived antigens do not have utility for 
applications requiring molecules capable of Specifically 

Sep. 30, 2004 

binding complexes comprising pathogen-derived antigens, 
Such as diagnosis, characterization, and treatment of patho 
gen infections in humans. 
0.108 Thus, the prior art has failed to provide molecules 
capable of binding particular human APM/pathogen-derived 
antigen complexes with optimal specificity and affinity. 

0109 While reducing the present invention to practice 
molecules capable of binding particular human APM/patho 
gen-derived antigen complexes with optimal Specificity and 
affinity were unexpectedly uncovered. Such a capacity is 
unique relative to all prior art molecules capable of binding 
particular APM/antigen complexes. 

0110. It was also unexpectedly uncovered that attaching 
Such molecules to a detectable moiety or toxin could be 
used, respectively, to detect/characterize, or kill/damage 
with optimal efficiency/Specificity cells/tissues displaying 
Such complexes. Such capacities are also unique relative to 
all prior art molecules capable of binding particular APM/ 
antigen complexes. 

0111 Thus, in sharp contrast to prior art molecules 
capable of binding particular APM/antigen complexes, the 
molecules of the present invention can be used to detect, or 
characterize with optimal Specificity and Sensitivity, or kill 
with optimal efficiency and Specificity human cells/tissues 
infected with a pathogen, or antigen-presenting cells 
exposed to a pathogen, or an antigen thereof. 

0112 Thus, according to one aspect of the present inven 
tion there is provided a composition-of-matter comprising 
an antibody or antibody fragment including an antigen 
binding region capable of Specifically binding an antigen 
presenting portion of a complex composed of an APM and 
an antigen derived from a pathogen. 

0113. The composition-of-matter is optimal for use in 
essentially any application benefiting from a reagent having 
the capacity to specifically bind the antigen-presenting por 
tion of a complex composed of a particular APM and a 
particular antigen derived from a pathogen which is 
restricted by such an APM (referred to hereinafter as “com 
plex” or “the complex”). Such applications particularly 
include those involving: (i) Specific detection of the antigen 
presenting portion of the complex; (ii) killing/damaging 
cells/tissues displaying/expressing the antigen-presenting 
portion of the complex (referred to herein as “target cells/ 
tissues”), including pathogen-infected cells or APCs 
exposed to an antigen of the pathogen; and (iii) blocking 
binding of the antigen-presenting portion of the complex to 
a cognate T-cell receptor (TCR); and (iv) and isolating the 
complex or a cell displaying/expressing the complex. 

0114 AS used herein, the term “antibody” refers to a 
Substantially whole or intact antibody molecule. 
0115 AS used herein, the phrase “antibody fragment” 
refers to molecule comprising a portion or portions of an 
antibody capable of Specifically binding an antigenic deter 
minant or epitope, Such as the antigen-presenting portion of 
the complex. 

0116. As used herein, the phrase “antigen-binding 
region', when relating to the antibody or antibody fragment, 
refers to a portion of the antibody or antibody or antibody 
fragment (typically a variable portion) capable of specifi 
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cally binding a particular antigenic determinant or epitope, 
or particular Set of antigenic determinants or epitopes. 

0117. As used herein, the term “APM” refers to an 
antigen-presenting molecule Such as an MHC molecule, a 
CD1 molecule, and a molecule Structurally and/or function 
ally analogous to an MHC or CD1 molecule. Aspecific APM 
is typically capable of binding any of a particular Set of 
distinct antigens So as to form an antigen-presenting com 
plex therewith which can be specifically bound by a variable 
portion of a TCR. Antigen-presenting molecules forming 
complexes whose antigen-presenting portions comprise 
antigenic determinants or epitopes which can be specifically 
bound by the antibody or antibody fragment comprised in 
the composition-of-matter are described in further detail 
hereinbelow. 

0118 AS used herein, the term “antigen” refers to a 
molecule or portion thereof (typically a peptide or a lipid), 
where Such a molecule or portion thereof is capable of 
Specifically binding an antigen-binding groove of an APM. 
Such an antigen is commonly referred to in the art as being 
“restricted” by Such an APM. A typical antigen, Such as a 
pathogen-derived antigen, is typically generated in a human 
cell by intracellular processing of a larger molecule derived 
from the pathogen. Such cells typically include a cell 
infected with the pathogen-in particular an intracellular 
pathogen, or an APC exposed to an antigen derived from the 
pathogen. The antigen generally has a characteristic dimen 
Sion and/or chemical composition-for example, a character 
istic amino acid length and Set of anchor residues, respec 
tively, in the case of a peptide antigen-enabling it to 
Specifically bind the antigen-binding groove of a particular 
APM So as to form an APM/antigen complex therewith 
having an antigen presenting portion capable of Specifically 
binding a variable region of a cognate TCR. 

0119) As used herein, the phrase “antigen-presenting 
portion', when relating to the complex, refers to any portion 
of the complex which can be specifically bound by the 
antibody or antibody fragment, Such that the antibody or 
antibody fragment is effectively incapable of Specifically 
binding: (i) the APM of the complex not bound to the 
antigen of the complex; (ii) an APM/antigen complex com 
posed of the APM of the complex and an antigen other than 
that of the complex; or (iii) an APM/antigen complex 
composed of an APM other than that of the complex and any 
antigen restricted by Such an APM, including the antigen of 
the complex. 

0120 AS mentioned hereinabove, the antigen-presenting 
portion of the complex is typically a portion of the complex 
capable of Specifically binding a cognate TCR Variable 
region. Antigen-presenting portions of complexes which can 
be specifically bound by the antibody or antibody fragment 
comprised in the composition-of-matter of the present 
invention are described in further detail hereinbelow. 

0121 AS used herein, the term peptide refers to a 
polypeptide composed of 50 amino acid residues or leSS. 
0.122 Depending on the application and purpose, the 
composition-of-matter may comprise an antibody or an 
antibody fragment. 

0123 Preferably, the composition-of-matter comprises 
an antibody fragment. 
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0.124. Antibody fragments, various types of which are 
described in further detail hereinbelow, have the advantage 
of generally being Smaller than an antibody while retaining 
essentially a Substantially identical binding Specificity of a 
whole antibody comprising the immunoglobulin variable 
regions of the antibody fragment. Thus, a composition-of 
matter of the present invention comprising an antibody 
fragment will be generally Smaller than one comprising an 
antibody, and will thereby generally have Superior biodis 
tribution, and diffusion properties (for example, Systemi 
cally in-vivo, or in isolated tissues) than the latter. A Smaller 
composition-of-matter will have the additional advantage of 
being less likely to include moieties capable of causing 
Steric hindrance inhibiting binding of the antibody or anti 
body fragment comprised in the composition-of-matter to 
the antigen-presenting portion of the complex. Also, the 
absence of Some or all of an antibody constant region 
(referred to herein as “constant region”), Such as an Fc 
region, from a composition-of-matter of the present inven 
tion comprising an antibody fragment lacking Such an Fc 
region will be advantageous for applications involving expo 
Sure of the composition-of-matter to a molecule capable of 
Specifically binding Such a constant region and in which 
Such binding is undesirable. Typically this may involve an 
undesired binding of an Fc region comprised in a compo 
Sition-of-matter of the present invention exposed to a cog 
nate Fe receptor, or an Fc-binding complement component 
(for example, complement component Cld, present in 
Serum). Fe receptors are displayed on the Surface of numer 
ous immune cell types, including: professional APCs, Such 
as dendritic cells, B lymphocytes, and granulocytes Such as 
neutrophils, basophils, eosinophils, monocytes, macroph 
ages, and mast cells. In particular, the absence of a func 
tional constant region, Such as the Fc region, from the 
composition-of-matter will be particularly advantageous in 
applications in which the composition-of-matter is exposed 
to a specific ligand of a constant region, Such as a cognate 
Fc receptor or an Fc binding complement component, 
capable of activating an undesired immune response, Such as 
an Fc receptor-mediated immune cell activation or comple 
ment component-mediated complement cascade, respec 
tively, via interaction with the constant region. 

0.125. It will be appreciated by the ordinarily skilled 
artisan that in various contexts, the aforementioned Fe 
receptor-displaying cell types will function as APCs dis 
playing/expressing the complex. Hence a composition-of 
matter of the present invention comprising an antibody 
fragment lacking an Fe region may be advantageous for 
preventing undesired binding of the antibody or antibody 
fragment by Fe receptors displayed by Such cells, or for 
preventing consequent activation of Such cells. 

0.126 Alternately, an antibody or antibody fragment of 
the present invention comprising Such a functional constant 
region may be advantageous in applications in which Such 
an immune response is desirable. This will be particularly 
desirable in applications involving use of the composition 
of-matter to kill/damage target cells/tissues, as described in 
further detail hereinbelow. A composition-of-matter of the 
present invention comprising an antibody or an antibody 
fragment including a constant region, Such as an Fe region, 
which may be conveniently attached to a functional moiety 
will also be advantageous for applications in which Such 
attachment is desirable. 
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0127. Furthermore, the use of a composition-of-matter of 
the present invention comprising an antibody fragment will 
be advantageous relative to one employing a whole antibody 
when employing recombinantly producing the antibody or 
antibody fragment due to antibody fragments being more 
economical and efficient to Synthesize due to their Smaller 
size relative to whole antibodies. 

0128 Depending on the application and purpose, the 
composition-of-matter may advantageously comprise an 
antibody or antibody fragment having any of various Struc 
tural and/or functional characteristics. In particular, accord 
ing to the teachings of the present invention, the composi 
tion-of-matter may advantageously comprise: (i) a 
monoclonal or polyclonal antibody or antibody fragment; 
(ii) a monomeric or multimeric form of antibody or antibody 
fragment; (iii) an antibody or antibody fragment of any of 
various configurations or types (Such as those described 
hereinbelow); (iv) an antibody or antibody fragment, or 
portion thereof, originating from any of various mammalian 
Species, (v) an antibody or antibody fragment attached to 
any of various functional moieties; (vi) an antibody or 
antibody fragment capable of Specifically binding any of 
various particular complexes; and/or (vii) an antibody or 
antibody fragment capable of Specifically binding the anti 
gen-presenting portion of the complex with a desired affin 
ity. 

0129. As mentioned hereinabove, depending on the 
application and purpose, the antibody or antibody fragment 
may be polyclonal or monoclonal. 
0130. As used herein, a composition-of-matter of the 
present invention comprising a "polyclonal” or "mono 
clonal antibody or antibody fragment is a population of 
molecules of the composition-of-matter comprising a poly 
clonal or monoclonal population of the antibody or antibody 
fragment, respectively. 

0131 AS used herein, a composition-of-matter of the 
present invention comprising a "polyclonal” or "mono 
clonal antibody or antibody fragment is a population of 
composition-of-matter molecules of the present invention 
each comprising a monoclonal antibody or antibody frag 
ment or a population of Methods of generating monoclonal 
or polyclonal antibodies or antibody fragments are described 
hereinbelow. 

0132) Preferably, according to the teachings of the 
present invention, the antibody or antibody fragment is 
monoclonal. 

0.133 For applications benefiting from optimal reproduc 
ibility, Standardization, or precision, Such as analytical appli 
cations, as described in further detail hereinbelow, a com 
position-of-matter comprising a monoclonal antibody or 
antibody fragment will generally be Superior to one com 
prising a polyclonal antibody or antibody fragment directed 
at the antigen-presenting portion of the same complex. A 
monoclonal antibody or antibody fragment will be particu 
larly advantageous in instances where the antibody or anti 
body fragment has been characterized as having a desired 
binding affinity/Specificity for the antigen-presenting portion 
of the complex. A composition-of-matter of the present 
invention comprising Such an antibody or antibody fragment 
will thus be optimal for an application, as will generally be 
the case, benefiting from a composition-of-matter compris 
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ing an antibody or antibody fragment capable of binding the 
antigen-presenting portion of the complex with the highest 
affinity/Specificity possible. 

0.134 AS is described and demonstrated in the Examples 
Section below, a composition-of-matter comprising a mono 
clonal antibody fragment can be used to optimally practice 
various aspects of the present invention, including applica 
tions involving Specific detection of the complex, or killing/ 
damaging of target cells/tissues. 
0.135 Alternately, for applications wherein a composi 
tion-of-matter capable of binding one or more complexes 
with a spectrum of, or with various distinct affinities/ 
Specificities is desirable, a composition-of-matter of the 
present invention comprising a polyclonal antibody or anti 
body fragment will be advantageous. In any case, where no 
monoclonal antibody or antibody fragment having a desired 
binding affinity/Specificity for the antigen-presenting portion 
of the complex is available, a composition-of-matter com 
prising a polyclonal antibody or antibody fragment will 
nevertheless often be adequate Since the heterogeneity of a 
polyclonal antibody or antibody fragment mixture will often 
include one or more antibodies or antibody fragments hav 
ing an adequate binding affinity/Specificity for the antigen 
presenting portion of the complex. 

0.136 AS mentioned hereinabove, depending on the 
application and purpose, the antibody fragment may be any 
of various configurations or types. 
0.137 Suitable antibody fragments include a complemen 
tarity-determining region (CDR) of an immunoglobulin 
light chain (referred to herein as “light chain”), a CDR of an 
immunoglobulin heavy chain (referred to herein as "heavy 
chain”), a variable region of a light chain, a variable region 
of a heavy chain, a light chain, a heavy chain, an Fd 
fragment, an Fv, a Single chain Fv, an Fab, an Fab', and an 
F(ab'). 
0.138 Antibody fragments among the aforementioned 
antibody fragments which comprise whole or essentially 
whole variable regions of both light and heavy chains are 
defined as follows: (i) Fv, a fragment of an antibody mol 
ecule consisting of the light chain variable domain (V) and 
the heavy chain variable domain (V) expressed as two 
chains (typically obtained via genetic engineering of immu 
noglobulin genes); (ii) Single chain Fv (also referred to in the 
art as “ScFv'), a single chain molecule including the variable 
region of the light chain and the variable region of the heavy 
chain, linked by a Suitable polypeptide linker (a single-chain 
Fv is typically obtained via genetic engineering of immu 
noglobulin genes and polypeptide linker-encoding DNA); 
(iii) Fab, a fragment of an antibody molecule containing 
essentially a monovalent antigen-binding portion of an anti 
body generally obtained by Suitably treating the antibody 
with the enzyme papain to yield the intact light chain and the 
heavy chain Fd fragment (the Fd fragment consists of the 
variable and C1 domains of the heavy chain); (iv) Fab', a 
fragment of an antibody molecule containing a monovalent 
antigen-binding portion of an antibody typically obtained by 
Suitably treating the antibody molecule with the enzyme 
pepsin, followed by reduction of the resultant F(ab')2 frag 
ment (two Fab' fragments are obtained per antibody mol 
ecule); and (V) F(ab'), a fragment of an antibody molecule 
containing a monovalent antigen-binding portion of an anti 
body molecule typically obtained by Suitably treating the 
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antibody molecule with the enzyme pepsin (i.e., an F(ab') 
consists of two Fab's connected by a pair of disulfide bonds). 
0.139. Depending on the application and purpose, the 
antibody fragment is preferably an Fab, or a single chain Fv. 

0140 AS is described and illustrated in the Examples 
Section which follows, and as described in further detail 
below, a composition-of-matter of the present invention 
comprising an Fab may be employed to effectively practice 
the present invention, in particular aspects thereof involving 
using the composition-of-matter to detect the antigen-pre 
Senting portion of the complex. 

0141 AS is described and illustrated in the Examples 
Section which follows, and as described in further detail 
below, a composition-of-matter of the present invention 
comprising a Single chain Fv may be utilized to effectively 
practice the present invention, in particular aspects thereof 
involving utilizing the composition-of-matter to kill/damage 
target cells/tissues. 

0142. It will be appreciated by the ordinarily skilled 
artisan that, due to an Fab' being essentially similar in 
Structure to an Fab, a composition-of-matter of the present 
invention comprising an Fab' may be employed interchange 
ably with one comprising an Fab, where such Fab' and Fab 
comprise essentially the same heavy and light chain variable 
regions. For applications, as will usually be the case, ben 
efiting from a composition-of-matter of the present inven 
tion comprising an antibody fragment capable of binding the 
antigen-presenting portion of the complex with the highest 
possible affinity, a composition-of-matter of the present 
invention comprising an F(ab') may be advantageously 
employed over one comprising a monovalent antibody frag 
ment, Such as an Fab, an Fab' or a single chain Fv, due to the 
divalent binding of an F(ab') to the antigen-presenting 
portion of the complex relative to the monovalent binding of 
Such a monovalent antibody fragment. 

0143 AS mentioned hereinabove, depending on the 
application and purpose, the antibody or antibody fragment 
may originate from any of various mammalian Species. 

0144 Preferably, the antibody or antibody fragment is of 
human origin. 

0145 An antibody or antibody fragment of human origin 
may be derived as described further hereinbelow, or as 
described in the Examples section which follows. 

0146 A composition-of-matter of the present invention 
comprising an antibody or antibody fragment of human 
origin will generally be preferable for applications involving 
administration of the composition-of-matter to an indi 
vidual. For example, Such an antibody or antibody fragment 
will generally tend to be better tolerated immunologically 
than one of non human origin Since non variable portions of 
non human antibodies will tend to trigger Xenogeneic 
immune responses more potent than the allogeneic immune 
responses triggered by human antibodies which will typi 
cally be allogeneic with the individual. It will be preferable 
to minimize Such immune responses Since these will tend to 
shorten the half-life, and hence the effectiveness, of the 
composition-of-matter in the individual. Furthermore, Such 
immune responses may be pathogenic to the individual, for 
example by triggering harmful inflammatory reactions. 
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0147 As used herein, the term “individual', refers to a 
human. 

0.148 Alternately, an antibody or antibody fragment of 
human origin, or a humanized antibody, will also be advan 
tageous for applications in which a functional physiological 
effect, for example an immune response against a target cell, 
activated by a constant region of the antibody or antibody 
fragment in the individual is desired. Such applications 
particularly include those in which the functional interaction 
between a functional portion of the antibody or antibody 
fragment, Such as an Fc region, with a molecule Such as an 
Fc receptor or an Fc-binding complement component, is 
optimal when Such a functional portion is, Similarly to the Fc 
region, of human origin. 
0149) Depending on the application and purpose, a com 
position-of-matter of the present invention comprising an 
antibody or antibody fragment including a constant region, 
or a portion thereof, of any of various isotypes may be 
employed. Preferably, the isotype is Selected So as to enable 
or inhibit a desired physiological effect, or to inhibit an 
undesired Specific binding of the composition-of-matter via 
the constant region or portion thereof. For example, for 
inducing antibody-dependent cell mediated cytotoxicity 
(ADCC) by a natural killer (NK) cell, the isotype will 
preferably be IgG; for inducing ADCC by a mast cell/ 
basophil, the isotype will preferably be IgE, and for inducing 
ADCC by an eosinophil, the isotype will preferably be IgE 
or IgA. For inducing a complement cascade the composi 
tion-of-matter will preferably comprise an antibody or anti 
body fragment comprising a constant region or portion 
thereof capable of initiating the cascade. For example, the 
antibody or antibody fragment may advantageously com 
prise a Cy2 domain of IgG or Cu3 domain of IgM to trigger 
a Cld-mediated complement cascade. 
0150 Conversely, for avoiding an immune response, 
Such as the aforementioned one, or for avoiding a specific 
binding via the constant region or portion thereof, the 
composition-of-matter will preferably not comprise a con 
Stant region, or a portion thereof, of the relevant isotype. 
0151. As mentioned hereinabove, depending on the 
application and purpose, the antibody or antibody fragment 
may be attached to any of various functional moieties. An 
antibody or antibody fragment, Such as that of the present 
invention, attached to a functional moiety may be referred to 
in the art as an “immunoconjugate'. 
0152 Preferably, the functional moiety is a detectable 
moiety or a toxin. An antibody or antibody fragment 
attached to a toxin may be referred to in the art as an 
immunotoxin. 

0153. As is described and demonstrated in further detail 
hereinbelow, a detectable moiety or a toxin may be particu 
larly advantageously employed in applications of the present 
invention involving use of the composition-of-matter to 
detect the antigen-presenting portion of the complex, or to 
kill/damage target cells/tissues, respectively. 
0154) The composition-of-matter may comprise an anti 
body or antibody fragment attached to any of numerous 
types of detectable moieties, depending on the application 
and purpose. 
O155 For applications involving using the composition 
of-matter to detect the antigen-presenting portion of the 
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complex, the detectable moiety attached to the antibody or 
antibody fragment is preferably a reporter moiety enabling 
Specific detection of the antigen-presenting portion of the 
complex bound by the antibody or antibody fragment of the 
composition-of-matter. 

0156 While various types of reporter moieties may be 
utilized to detect the antigen-presenting portion of the com 
plex, depending on the application and purpose, the reporter 
moiety is preferably a fluorophore or an enzyme. Alter 
nately, the reporter moiety may be a radioisotope, Such as 
125iodine, as is described and illustrated in the Examples 

Section below. 

O157 A fluorophore may be advantageously employed as 
a detection moiety enabling detection of the antigen-pre 
Senting portion of the complex via any of numerous fluo 
rescence detection methods. Depending on the application 
and purpose, Such fluorescence detection methods include, 
but are not limited to, fluorescence activated flow cytometry 
(FACS), immunofluorescence confocal microscopy, fluores 
cence in-situ hybridization (FISH), fluorescence resonance 
energy transfer (FRET), and the like. 
0158 Various types of fluorophores, depending on the 
application and purpose, may be employed to detect the 
antigen-presenting portion of the complex. 

0159. Examples of suitable fluorophores include, but are 
not limited to, phycoerythrin, fluorescein isothiocyanate 
(FITC), Cy-chrome, rhodamine, green fluorescent protein 
(GFP), blue fluorescent protein (BFP), Texas red, and the 
like. 

0160 Preferably, the fluorophore is phycoerythrin. 

0.161 AS is described and illustrated in the Examples 
Section below, a composition-of-matter of the present inven 
tion comprising an antibody or antibody fragment attached 
to a fluorophore, Such as phycoerythrin, can be used to 
optimally detect the antigen-presenting portion of the com 
pleX using various immunofluorescence-based detection 
methods. 

0162 Ample guidance regarding fluorophore Selection, 
methods of linking fluorophores to various types of mol 
ecules, Such as an antibody or antibody fragment of the 
present invention, and methods of using Such conjugates to 
detect molecules which are capable of being Specifically 
bound by antibodies or antibody fragments comprised in 
Such immunoconjugates is available in the literature of the 
art for example, refer to: Richard P. Haugland, “Molecular 
Probes: Handbook of Fluorescent Probes and Research 
Chemicals 1992-1994, 5th ed., Molecular Probes, Inc. 
(1994); U.S. Pat. No. 6,037,137 to Oncoimmunin Inc.; 
Hermanson, “Bioconjugate Techniques”, Academic PreSS 
New York, N.Y. (1995); Kay M. et al., 1995. Biochemistry 
34:293; Stubbs et al., 1996. Biochemistry 35:937; Gakam 
sky D. et al., “Evaluating Receptor Stoichiometry by Fluo 
rescence Resonance Energy Transfer, in “Receptors: A 
Practical Approach, 2nd ed., Stanford C. and Horton R. 
(eds.), Oxford University Press, UK. (2001); U.S. Pat. No. 
6,350,466 to Targesome, Inc.). While various methodologies 
may be employed to detect the antigen-presenting portion of 
the complex using a fluorophore, Such detection is prefer 
ably effected as described and demonstrated in the Examples 
Section below. 
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0163 Alternately, an enzyme may be advantageously 
utilized as the detectable moiety to enable detection of the 
antigen-presenting portion of the complex via any of various 
enzyme-based detection methods. Examples of Such meth 
ods include, but are not limited to, enzyme linked immun 
oSorbent assay (ELISA, for example, to detect the antigen 
presenting portion of the complex in a Solution), enzyme 
linked chemiluminescence assay (for example, to detect the 
complex in an electrophoretically Separated protein mix 
ture), and enzyme-linked immunohistochemical assay (for 
example, to detect the complex in a fixed tissue). 
0164. Numerous types of enzymes may be employed to 
detect the antigen-presenting portion of the complex, 
depending on the application and purpose. 
01.65 Examples of suitable enzymes include, but are not 
limited to, horseradish peroxidase (HPR), f-galactosidase, 
and alkaline phosphatase (AP). 
0166 Preferably, the enzyme is horseradish peroxidase. 
0.167 AS is described in the Examples section which 
follows, a composition-of-matter of the present invention 
comprising an antibody or antibody fragment attached to an 
enzyme Such as horseradish peroxidase can be used to 
effectively detect the antigen-presenting portion of the com 
plex, Such as Via ELISA, or enzyme-linked immunohis 
tochemical assay. 
0168 Ample guidance for practicing Such enzyme-based 
detection methods is provided in the literature of the art (for 
example, refer to: Khatkhatay M I. and Desai M., 1999. J 
Immunoassay 20:151-83; Wisdom GB., 1994. Methods Mol 
Biol. 32:433-40; Ishikawa E. et al., 1983. J Immunoassay 
4:209-327; Oellerich M., 1980. J Clin Chem Clin Biochem. 
18:197-208; Schuurs A H. and van Weemen B K., 1980. J 
Immunoassay 1:229-49). While various methodologies may 
be employed to detect the antigen-presenting portion of the 
complex using an enzyme, Such detection is preferably 
effected as described in the Examples section below. 
0169. The functional moiety may be attached to the 
antibody or antibody fragment in various ways, depending 
on the context, application and purpose. 
0170 A polypeptidic functional moiety, in particular a 
polypeptidic toxin, may be advantageously attached to the 
antibody or antibody fragment via Standard recombinant 
techniques broadly practiced in the art (for Example, refer to 
Sambrook et al., infra, and associated references, listed in 
the Examples section which follows). While various meth 
odologies may be employed, attaching a polypeptidic func 
tional moiety to the antibody or antibody fragment is pref 
erably effected as described and illustrated in the Examples 
Section below. 

0171 A functional moiety may also be attached to the 
antibody or antibody fragment using Standard chemical 
Synthesis techniques widely practiced in the art for 
example, refer to the extensive guidelines provided by The 
American Chemical Society (for example at: http://ww 
w.chemistry.org/portal/Chemistry). One of ordinary skill in 
the art, Such as a chemist, will possess the required expertise 
for Suitably practicing Such Such chemical Synthesis tech 
niques. 

0172 Alternatively, a functional moiety may be attached 
to the antibody or antibody fragment by attaching an affinity 
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tag-coupled antibody or antibody fragment of the present 
invention to the functional moiety conjugated to a specific 
ligand of the affinity tag. 
0173 Various types of affinity tags may be employed to 
attach the antibody or antibody fragment to the functional 
moiety. 

0.174 Preferably, the affinity tag is a biotin molecule, 
more preferably a Streptavidin molecule. 
0.175. A biotin or streptavidin affinity tag can be used to 
optimally enable attachment of a Streptavidin-conjugated or 
a biotin-conjugated functional moiety, respectively, to the 
antibody or antibody fragment due to the capability of 
streptavidin and biotin to bind to each other with the highest 
non covalent binding affinity known to man (i.e., with a Kd 
of about 10' to 10'). Abiotin affinity tag may be highly 
advantageous for applications benefiting from, as will often 
times be the case, a composition-of-matter of the present 
invention comprising a multimeric form of the antibody or 
antibody fragment, which may be optimally formed by 
conjugating multiple biotin-attached antibodies or antibody 
fragments of the present invention to a Streptavidin mol 
ecule, as described in further detail below. 

0176). As used herein the term “about refers to plus or 
minus 10 percent. 
0177 Various methods, widely practiced in the art, may 
be employed to attach a Streptavidin or biotin molecule to a 
molecule Such as the antibody or antibody fragment to a 
functional moiety. 
0.178 For example, a biotin molecule may be advanta 
geously attached to an antibody or antibody fragment of the 
present invention attached to a recognition Sequence of a 
biotin protein ligase. Such a recognition Sequence is a 
Specific polypeptide Sequence Serving as a Specific biotiny 
lation Substrate for the biotin protein ligase enzyme. Ample 
guidance for biotinylating a target polypeptide Such as an 
antibody fragment using a recognition Sequence of a biotin 
protein ligase, Such as the recognition Sequence of the biotin 
protein ligase BirA, is provided in the literature of the art 
(for example, refer to: Denkberg, G. et al., 2000. Eur. J. 
Immunol. 30:3522-3532). Preferably, such biotinylation of 
the antibody or antibody fragment is effected as described 
and illustrated in the Examples Section below. 
0179 Alternately, various widely practiced methods may 
be employed to attach a Streptavidin molecule to an antibody 
fragment, Such as a single chain Fv (for example refer to 
Cloutier S M. et al., 2000. Molecular Immunology 37:1067 
1077; Dubel S. et al., 1995. J Immunol Methods 178:201; 
Huston J S. et al., 1991. Methods in Enzymology 203:46; 
Kipriyanov S. M. et al., 1995. Hum Antibodies Hybridomas 
6:93; Kipriyanov S. M. et al., 1996. Protein Engineering 
9:203; Pearce L. A. et al., 1997. Biochem Molec Biol Intil 
42:1179-1188). 
0180 Functional moieties, such as fluorophores, conju 
gated to Streptavidin are commercially available from essen 
tially all major Suppliers of immunofluorescence flow 
cytometry reagents (for example, Pharmingen or Becton 
Dickinson). Standard recombinant DNA chemical tech 
niques are preferably employed to produce a fusion protein 
comprising Streptavidin fused to a polypeptidic functional 
moiety. Standard chemical Synthesis techniques may also be 
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employed to form the Streptavidin-functional moiety conju 
gate. Extensive literature is available providing guidance for 
the expression, purification and uses of Streptavidin or 
streptavidin derived molecules (Wu SC. et al., 2002. Protein 
Expression and Purification 24:348-356; Gallizia A. et al., 
1998. Protein Expression and Purification 14:192-196), 
fusion proteins comprising Streptavidin or Streptavidin 
derived molecules (Sano T. and Cantor CR., 2000. Methods 
Enzymol. 326:305-11), and modified streptavidin or strepta 
vidin derived molecules (See, for example: Sano T. et al., 
1993. Journal of Biological Chemistry 270:28204-28209), 
including for Streptavidin or Streptavidin derived molecules 
whose gene Sequence has been optimized for expression in 
E. coli (Thompson L. D. and Weber P C., 1993. Gene 
136:243-6). 
0181. The use of a composition-of-matter of the present 
invention comprising an antibody or antibody fragment 
attached to a functional moiety for various purposes other 
than detection of the antigen-presenting portion of the 
complex, or killing/damaging target cells/tissues is also 
envisaged by the present invention. In particular, a compo 
Sition-of-matter of the present invention comprising an 
antibody or antibody fragment attached to an affinity tag, or 
any Substance, particle, Virus or cell displaying/expressing 
Such a composition-of-matter, can be conveniently isolated 
or purified using an affinity purification method employing 
as a capture ligand a Specific ligand of the affinity tag. 
Preferably, for Such purposes, the affinity tag is a polyhis 
tidine tag, and the purification method is effected using 
nickel as the Specific ligand of the affinity tag. 

0182. A histidine tag is a peptide typically consisting of 
4 to 8 histidine amino acid residues. Preferably a histidine 
tag composed of 6 histidine residues, commonly referred to 
as a hexahistidine tag in the art, is employed. Such histidine 
tags Specifically bind nickel-containing Substrates. Ample 
guidance regarding the use of histidine tags is available in 
the literature of the art (for example, refer to Sheilbani N., 
1999. Prep Biochem Biotechnol. 29:77). Purification of 
molecules comprising histidine tags is routinely effected 
using nickel-based affinity purification techniques. An alter 
nate Suitable capture ligand for histidine tags is the anti 
histidine tag single-chain antibody 3D5 (Kaufmann, M. et 
al., 2002. J Mol Biol. 318, 135-47). While various tech 
niques may be employed, purifying a composition-of-matter 
of the present invention comprising an antibody or antibody 
fragment attached to a histidine tag is preferably effected as 
described and illustrated in the Examples section which 
follows. 

0183 The composition-of-matter may be purified using 
any of various Suitable Standard and widely employed 
affinity chromatography techniques. Ample guidance for 
practicing Such techniques is provided in the literature of the 
art for example, refer to: Wilchek M. and Chaiken I., 2000. 
Methods Mol Biol 147, 1–6; Jack G. W., 1994. Mol Biotech 
nol 1, 59-86; Narayanan S.R., 1994. Journal of Chromatog 
raphy A 658, 237-258; Nisnevitch M. and Firer M.A., 2001. 
J Biochem Biophys Methods 49, 467–80; Janson J C. and 
Kristiansen T. in “Packings and Stationary Phases in Chro 
matography Techniques, Unger K. K. (ed), Marcel Dekker, 
New York, pp. 747 (1990); Clonis Y D: HPLC of Macro 
molecules: A Practical Approach, IRL Press, Oxford, pp. 157 
(1989); Nilsson J. et al., 1997. Protein Expr Purif 11:1-16). 
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0184 Various affinity tags, other than those described 
hereinabove, may also be employed to attach the functional 
moiety to the antibody or antibody fragment or to purify a 
composition-of-matter of the present invention comprising 
an antibody or antibody fragment attached to an affinity tag, 
or any Substance, particle, virus or cell displaying/express 
ing Such a composition-of-matter. 
0185. Such affinity tags include, but are not limited to, a 
Streptavidin tag (Strep-tag), an epitope tag (a moiety, usually 
peptidic, which can be specifically bound with high affinity 
by a specific monoclonal antibody), a maltose-binding pro 
tein (MBP) tag, and a chitin-binding domain (CBD) tag. 
0186 Examples of epitope tags include an 11-mer Her 
pes Simplex virus glycoprotein D peptide, and an 11-mer 
N-terminal bacteriophage t7 peptide, being commercially 
known as HSVTag and t7Tag, respectively (Novagen, Madi 
son, Wis., USA), and 10- or 9-amino acid c-myc or Hemo 
philus influenza hemagglutinin (HA) peptides, which are 
recognized by the variable regions of monoclonal antibodies 
9E10 and 12Ca5, respectively. 
0187. A Strep-tag is a peptide having the capacity to 
Specifically bind Streptavidin. Ample guidance regarding the 
use of Strep-tags is provided in the literature of the art (see, 
for example: Schmidt, T G M. and Skerra, A. 1993. Protein 
Eng. 6:109; Schmidt T G M. et al., 1996. Journal of 
Molecular Biology 255:753-766; Skerra A. and Schmidt TG 
M., 1999. Biomolecular Engineering 16:79-86; Sano T. and 
Cantor CR. 2000. Methods Enzymol. 326,305-11; and Sano 
T. et al., 1998. Journal of Chromatography B 715:85-91). 
0188 A Suitable maltose-binding domain tag is malE 
encoded maltose-binding protein which has the capacity to 
Specifically bind a Substrate including amylose Such as, for 
example, an amylose-based affinity purification column. 
Ample guidance regarding the use of maltose-binding pro 
tein as an affinity tag is provided in the literature of the art 
(see, for example: Guan M. et al., 2002. Protein Expr Purif. 
26:229-34; Cattoli F and Sarti GC, 2002. Biotechnol Prog. 
18:94-100). 
0189 Asuitable chitin-binding domain tag is B. circulans 
cbd-encoded chitin binding domain which has the capacity 
to Specifically bind chitin. Ample guidance regarding the use 
of maltose-binding protein as an affinity tag is provided in 
the literature of the art (see, for example: Humphries H E et 
al., 2002. Protein Expr Purif. 26:243-8; and Chong S. et al., 
1997. Gene 192:271-81). 
0190. Thus, the functional moiety may be attached to the 
antibody or antibody fragment via any of the aforemen 
tioned various affinity tags, depending on the application and 
purpose. 

0191 AS mentioned hereinabove, the functional moiety 
attached to the antibody or antibody fragment may be a 
toxin. 

0.192 For applications of the composition-of-matter 
involving killing/damaging of target cells/tissues, the toxin 
is preferably capable of killing/damaging the target cells/ 
tissueS when conjugated thereto as a consequence of Specific 
binding of the antibody or antibody fragment to the antigen 
presenting portion of the complex. 

0193 Any of various toxins may be attached to the 
antibody or antibody fragment, to thereby generate an 
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immunotoxin Suitable, for example, to kill/damage target 
cells/tissues using a composition-of-matter comprising Such 
an immunotoxin. 

0194 Preferably, the toxin is Pseudomonas exotoxin A, 
more preferably a portion thereof comprising the transloca 
tion domain and/or an ADP ribosylation domain. Preferably, 
the portion comprising the translocation domain and/or an 
ADP ribosylation domain is the toxin PE38KDEL. Genera 
tion of an immunotoxin comprising PE38KDEL as a toxin 
moiety is preferably effected as described and illustrated in 
the Examples Section below. Ample guidance for generating 
Such an immunotoxin is provided in the literature of the art 
(for example, refer to: Brinkmann U. et al., 1991. Proc. Natl. 
Acad. Sci. U.S.A. 88:8616-20; and Brinkmann U., 2000. 
In-vivo 14:21-7). 
0.195 Other types of toxins which may be attached to the 
antibody or antibody fragment, depending on the application 
and purpose, in particular to kill/damage a target cell, 
include, but are not limited to, various bacterial toxins, plant 
toxins, chemotherapeutic agents, and radioisotopes, respec 
tively. Examples of toxins commonly used to generate 
immunotoxins include ricin and Pseudomonas eXotoxin 
A-derived PE40 toxin. Alternately, immunotoxins may be 
generated with toxins Such as diphtheria toxin, pertuSSis 
toxin, or cholera toxin. 
0.196 Ample guidance for Selecting, generating and using 
immunotoxins is provided in the literature of the art (for 
example, refer to: Knechtle S.J. 2001, Philos Trans R Soc 
Lond B Biol Sci. 356:681-9; Hall W.A., 2001. Methods Mol 
Biol. 166:139-54; Brinkmann U., 2000. In-vivo 14:21-7; 
Haggerty H. G. et al., 1999. Toxicol Pathol. 27:87–94; 
Chaplin J. W., 1999. Med Hypotheses 52:133-46; Wu M., 
1997. Br J Cancer. 75:1347-55; Hall WA. 1996, Neurosurg 
Clin N Am. 7:537–46; Pasqualucci L. et al., 1995. Haema 
tologica 80:546-56; Siegall C B., 1995. Semin Cancer Biol. 
6:289-95; Grossbard M. L. et al... Clin Immunol Immuno 
pathol. 76:107-14; Ghetie M A and Vitetta ES., 1994. Curr 
Opin Immunol. 6:707-14; Grossbard M L and Nadler L. M., 
1994. Semin Hematol. 31:88-97; Frankel AE., 1993. Oncol 
ogy (Huntingt) 7:69-78; Pai L. H. and Pastan I., 1993. 
JAMA. 269:78-81; Boon, T. and van der Bruggen, P., 1996. 
J. Exp. Med. 183:725-729; Renkvist, N. et al., 2001. Cancer 
Immunol Immunother. 50:3-15; Rosenberg, S. A., 2001. 
Nature 411:380-384; and U.S. Pat. No. 5,677.274). 
0.197 As mentioned hereinabove, depending on the 
application and purpose, the composition-of-matter may 
advantageously comprise a monomeric or multimeric form 
of the antibody or antibody fragment. 
0198 A composition-of-matter of the present invention 
comprising a multimeric form of the antibody or antibody 
fragment will generally bind the antigen-presenting portion 
of the complex with higher avidity, and thereby with higher 
affinity, than one comprising a monomeric form of the 
antibody or antibody fragment. Hence, a composition-of 
matter of the present invention comprising a multimeric 
form of the antibody or antibody fragment may be advan 
tageous for applications benefiting from, as will usually be 
the case, a reagent capable of Specifically binding the 
antigen-presenting portion of the complex with the highest 
affinity possible. 
0199 AS is described and illustrated in the Examples 
Section below, a composition-of-matter of the present inven 
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tion comprising a multimeric form of an antibody or anti 
body fragment may be advantageously employed to effec 
tively practice the method of the present invention, in 
particular with respect to applications involving using the 
composition-of-matter to specifically detect the antigen 
presenting portion of the complex. 

0200 Various methods may be employed to generate a 
composition-of-matter of the present invention comprising a 
multimeric form of the antibody or antibody fragment. 
0201 Preferably, the multimeric form of the antibody or 
antibody fragment is generated by binding a plurality of 
antibodies or antibody fragments attached to an affinity tag 
to a multimerizing molecule capable of Specifically and 
Simultaneously binding Such a plurality of affinity tags. 
Alternately, the multimeric form of the antibody or antibody 
fragment may be generated by attaching a plurality of 
antibodies or antibody fragments of the present invention to 
a moiety capable of automultimerizing, So as to thereby 
multimerize Such a plurality of antibodies or antibody frag 
mentS. 

0202) Any of various types of multimerizing molecule/ 
affinity tag combinations may be employed to generate the 
multimeric form of the antibody or antibody fragment of the 
present invention. 
0203 Preferably, such a combination consists of a biotin 
affinity tag, and a Streptavidin multimerizing molecule, 
which, as described hereinabove, bind to each other with the 
highest affinity known to man, and hence will normally 
generate an optimally Stable multimeric form of an antibody 
or antibody fragment of the present invention. 
0204 For certain applications a composition-of-matter of 
the present invention comprising a monomeric form of the 
antibody or antibody fragment may be advantageous. Such 
a composition-of-matter, due to its relatively Small size may 
be advantageous for applications, Such as in-vivo applica 
tions, benefiting from optimal biodistribution and/or diffu 
Sion thereof. 

0205 AS is described and illustrated in the Examples 
Section which follows, a composition-of-matter of the 
present invention comprising a monomeric form of an 
antibody or antibody fragment of the present invention may 
be advantageously utilized, for example, in applications 
where Such an antibody or antibody fragment is attached to 
a toxin to kill/damage target cells. 
0206 Preferably, the composition-of-matter comprises 
an antibody or antibody fragment capable of Specifically 
binding a complex in which the APM is an MHC class I 
molecule and the antigen is an MHC class I-restricted 
antigen (referred to herein as “MHC class I/antigen com 
plex”). 
0207 Alternately, the composition-of-matter may com 
prise an antibody or antibody fragment capable of Specifi 
cally binding the antigen-presenting portion of a complex in 
which the APM is an MHC class II molecule and the antigen 
is an MHC class II-restricted antigen (“MHC class II/antigen 
complex”), or the APM is a CD1 molecule and the antigen 
is a CD1 molecule and the antigen is a CD1-restricted 
antigen (“CD1/antigen complex”). The composition-of-mat 
ter may also comprise an antibody or antibody fragment 
capable of Specifically binding a complex Structurally and/or 
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functionally analogous to an APM/antigen complex Such as 
one of the aforementioned MHC- or CD 1-based complexes. 
0208. The composition-of-matter may comprise an anti 
body or antibody fragment capable of Specifically binding 
the antigen-presenting portion of any of various particular 
MHC class II/antigen complexes. For example, the antigen 
presenting portion of an MHC class II/antigen complex 
having as an APM an HLA-DP, HLA-DQ or HLA-DR 
molecule. 

0209. A composition-of-matter of the present invention 
may comprise an antibody or antibody fragment capable of 
Specifically binding the antigen-presenting portion of a 
complex composed of an MHC class II molecule and any of 
various MHC class II-restricted antigens, which are gener 
ally peptides about 10 to 30 amino acid residues in length. 
Such peptides generally have particular chemical composi 
tions enabling their Specific binding to a particular MHC 
class II molecule (for example, refer to: Fairchild P.J., 1998. 
J. Pept Sci. 4:182; Rammensee H G., 1995. Curr Opin 
Immunol. 7:85; Sinigaglia F. and Hammer J., 1994. APMIS. 
102:241; and Hobohm U. and Meyerhans A., 1993. Eur J 
Immunol. 23:1271). 
0210. The composition-of-matter may comprise an anti 
body or antibody fragment capable of Specifically binding 
the antigen-presenting portion of any of various particular 
CD1/antigen complexes. For example, the antigen-present 
ing portion of a CD1/antigen complex having as an APM a 
CD1a, CD1b, CD1c or CD1d molecule. 
0211 A composition-of-matter of the present invention 
may comprise an antibody or antibody fragment capable of 
Specifically binding the antigen-presenting portion of a 
complex composed of a CD1 molecule and any of various 
CD1-restricted antigens, which may be either peptides or 
more typically lipids. For example: CD1b and CD1c mol 
ecules both have the capacity to specifically associate with 
CD1b- or CD1-c-restricted lipoarabinomannan, mycolic 
acid, or glucose monomycolate antigens, CD1c has the 
capacity to Specifically associate with CD1c-restricted poly 
isoprenylglycolipid antigens, and CD1d has the capacity to 
Specifically associate with CD1d-restricted glycophosphati 
dylinositol (GPI) anchor lipid and glycosylceramide lipid 
antigens. 
0212. The composition-of-matter may comprise an anti 
body or antibody fragment capable of Specifically binding 
the antigen-presenting portion of any of various particular 
MHC class I/antigen complexes, for example, an MHC class 
I/antigen complex having as an MHC class I APM an 
HLA-A, HLA-B, or HLA-C molecule (referred to herein as 
“HLA-A/antigen complex”, “HLA-B/antigen complex”, or 
“HLA-A/antigen complex”, respectively). 
0213 While the composition-of-matter may comprise an 
antibody or antibody fragment capable of Specifically bind 
ing the antigen-presenting portion of a complex in which the 
APM is any of various HLA-A molecules, the composition 
of-matter is preferably capable of binding the antigen 
presenting portion of one in which the HLA-A molecule is 
HLA-A2. 

0214 AS is described and illustrated in Examples section 
below, a composition-of-matter of the present invention 
comprising an antibody or antibody fragment capable of 
Specifically binding a complex having an HLA-A2 molecule 
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as APM can be used to effectively practice various embodi 
ments of the present invention. 
0215. A composition-of-matter of the present invention 
may comprise an antibody or antibody fragment capable of 
Specifically binding the antigen-presenting portion of a 
complex composed of an MHC class I molecule and any of 
various MHC class I-restricted antigens, which are typically 
peptides about 9 to 11 amino acid residues in length. Such 
peptides generally have particular chemical compositions 
enabling their specific binding to a particular MHC class I 
molecule (for example, refer to: Bianco A. et al., 1998. J 
Pept Sci. 4:471; Fairchild P.J., 1998. J Pept Sci. 4:182; Falk 
K. and Rotzschke O., 1993. Semin Immunol. 5:81, Ramm 
ensee H G., 1995. Curr Opin Immunol. 7:85; and Hobohm 
U. and Meyerhans A., 1993. Eur J. Immunol. 23:1271). 
0216. As described hereinabove, the composition-of 
matter of the present invention comprises an antibody or 
antibody fragment capable of Specifically binding the anti 
gen-presenting portion of a particular complex composed of 
a human APM and an antigen derived from a pathogen. 
0217 While the composition-of-matter may comprise an 
antibody or antibody fragment capable of Specifically bind 
ing the antigen-presenting portion of a particular complex 
comprising an APM-restricted antigen derived from essen 
tially any type of pathogen, the pathogen is preferably an 
intracellular pathogen. 
0218. Alternately, the pathogen may a non-intracellular 
pathogen, Such as a bacterium, a fungus, a protozoan, a 
mycobacterium, a helminth, and the like. 
0219. The composition-of-matter may comprise an anti 
body or antibody fragment capable of Specifically binding 
the antigen-presenting portion of a complex comprising an 
APM-restricted antigen derived from any of various intra 
cellular pathogens, including a virus, a mycobacterium, a 
bacterium (Such as, for example, Listeria monocytogenes), 
and a protozoan (Such as, for example, Leishmania or 
Trypanosoma). 
0220 Preferably the antibody or antibody fragment is 
capable of Specifically binding the antigen-presenting por 
tion of a complex comprising an APM-restricted antigen 
derived from a viral pathogen. 

0221 Examples of Such viral pathogens include retrovi 
ruses, circoviruses, parvoviruses, papovaviruses, adenovi 
ruses, herpesviruses, iridoviruses, poxviruses, hepadnavi 
ruSeS, picornaviruses, caliciviruses, togaviruses, 
flaviviruses, reoViruses, orthomyxoviruses, paramyxovii 
ruses, rhabdoviruses, bunyaviruses, coronaviruses, arenavi 
ruses, and filoviruses. 

0222 While the composition-of-matter may comprise an 
antibody or antibody fragment capable of Specifically bind 
ing the antigen-presenting portion of a complex comprising 
as APM-restricted antigen an antigen derived from any of 
various retroviruses, the retrovirus is preferably human T 
lymphotropic virus-1 (HTLV-1; also referred to as human 
T-cell leukemia virus in the art). 
0223) Alternately, the retrovirus may be, for example, 
HTLV-2, a human immunodeficiency virus (HIV) causing 
acquired immunodeficiency syndrome (AIDS) Such as 
HIV-1 or HIV-2, or the like. 
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0224. The composition-of-matter may comprise an anti 
body or antibody fragment capable of Specifically binding 
the antigen-presenting portion of a complex comprising any 
of various antigens derived from HTLV-1. 
0225 Preferably, a composition-of-matter of the present 
invention comprising an antibody or antibody fragment 
capable of Specifically binding the antigen-presenting por 
tion of a complex comprising as APM-restricted antigen 
derived from HTLV-1, an antigen derived from Tax protein. 
0226. The composition-of-matter may comprise an anti 
body or antibody fragment capable of Specifically binding 
the antigen-presenting portion of a complex comprising as 
APM-restricted antigen any of various Tax protein derived 
antigens, and having an antigen binding region comprising 
any of various amino acid Sequences. 
0227 Preferably, the antibody or antibody fragment com 
prises an antibody or antibody fragment: (i) capable of 
Specifically binding the antigen-presenting portion of a 
complex comprising as Tax protein derived APM-restricted 
antigen a peptide comprising amino acid residues 11 to 19 
of Tax protein, a peptide having the amino acid Sequence Set 
forth in SEQ ID NO:3, or preferably both; (ii) having an 
antigen-binding region including a maximal number of 
amino acid Sequences corresponding to one Selected from 
the group of amino acid sequences set forth in SEQID NOS: 
14 to 97; or (iii) preferably both. 
0228 AS is described and illustrated in the Examples 
Section below, a composition-of-matter of the present inven 
tion comprising an antibody or antibody fragment: (i) 
capable of Specifically binding a complex having as APM 
restricted antigen a peptide comprising amino acid residues 
11 to 19 of Tax protein having the amino acid Sequence Set 
forth in SEQ ID NO: 3; and (ii) having an antigen-binding 
region including amino acid Sequences corresponding to 
those set forth in SEO ID NOS: 14 to 97 can be used to 
effectively practice various embodiments of the present 
invention, involving using the composition-of-matter for 
detecting the antigen-presenting portion of the complex, or 
killing target cells/tissues. 
0229. It will be appreciated that a cell infected with a 
pathogen, and an APC exposed to the pathogen, or an 
antigen thereof, may express distinct complexes comprising 
different APMs and/or different antigens derived from the 
pathogen, and that hence, the composition-of-matter may be 
advantageously Selected So as to Selectively bind one or the 
other of Such cell types. This may be advantageously applied 
in numerous applications of the present invention, Such as, 
for example, when using the composition-of-matter, as 
described hereinbelow, to treat a disease associated with a 
pathogen in an individual by Selectively killing/damaging 
cells infected with the pathogen displaying one particular 
complex of an APM and an antigen derived from the 
pathogen without killing/damaging benign or beneficial 
APCs displaying a different complex of an APM and an 
antigen derived from the pathogen. 
0230. As mentioned hereinabove, depending on the 
application and purpose, the antibody or antibody fragment 
may be Selected capable of binding the antigen-presenting 
portion of the complex with a desired affinity. 
0231 Preferably, the desired affinity is as high as pos 
Sible. A composition-of-matter of the present invention 
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comprising an antibody or antibody fragment having as high 
as possible a binding affinity for the antigen-presenting 
portion of the complex will generally enable optimally 
Stable conjugation of a functional moiety to the antigen 
presenting portion of the complex, and thereby detection of 
the antigen-presenting portion of the complex with optimal 
Sensitivity, or killing/damaging of target cells/tissues with 
optimal efficiency. 
0232 Preferably, the affinity is characterized by a disso 
ciation constant (K) selected from the range of 1x10 
molar to 5x10 molar, more preferably 5 x 10-3 molar to 
5x10"molar, more preferably 5x10"molar to 5x10 
molar, more preferably 5x10 molar to 5x10 molar, more 
preferably 5x10 molar to 5x107 molar, more preferably 
5x10 molar to 5x10 molar, more preferably 5x10 molar 
to 5x10 molar, more preferably 5x10 molar to 5x10' 
molar, more preferably 5x10" molar to 5x10' molar, 
more preferably 5x10' molar to 5x10' molar, more 
preferably 5x10' molar to 5x10" molar, more preferably 
5x10" molar to 5x10' molar, more preferably 5x10' 
molar to 5x10" molar, and most preferably 5x10" molar 
to 5x10. 

0233 AS is illustrated in the Examples section below, an 
antibody or antibody fragment capable of binding the anti 
gen-presenting portion of a complex with an affinity char 
acterized by a dissociation constant of about 10” molar can 
be generated using the protocol Set forth therein. 
0234 AS is described and illustrated in the Examples 
Section which follows, a composition-of-matter of the 
present invention comprising an antibody or antibody frag 
ment having a binding affinity for the antigen-presenting 
portion of the complex characterized by a dissociation 
constant of about 10 molar can be used to effectively 
practice various embodiments of the present invention, 
including those involving using the composition-of-matter 
for detecting the antigen-presenting portion of the complex, 
or for killing/damaging target cells/tissues. 
0235 Various methods may be employed to obtain the 
antibody or antibody fragment capable of Specifically bind 
ing the antigen-presenting portion of the complex. 
0236 Preferably, the antibody or antibody fragment is 
obtained by Screening a combinatorial antibody or antibody 
fragment display library for an element of the library dis 
playing an antibody or antibody fragment capable of binding 
the antigen-presenting portion of the complex conjugated to 
a substrate with the desired affinity. Preferably, where the 
antibody or antibody fragment is an Fab, this may be 
advantageously effected by Screening an Fab-phage library 
on Substrate-immobilized single-chain MHC/peptide com 
pleX, preferably as described in the Examples Section below. 
Ample guidance for identifying an antibody or antibody 
fragment capable of Specifically binding the complex is 
provided in the literature of the art (for example, for gen 
eration of a human derived antibody or antibody fragment 
refer, for example, to: Chames, P. et al., 2000. Proc. Natl. 
Acad. Sci. U.S.A. 97:7969-7974; Denkberg, G. et al., 2002. 
Proc. Natl. Acad. Sci. U.S.A. 99:9421-9426; and Lev, A. et 
al., 2002. Cancer Res.62:3184-3194, for generation of a non 
human derived antibody or antibody fragment refer, for 
example, to: Aharoni, R. et al., 1991. Nature 351:147-150; 
Andersen, P. S. et al., 1996. Proc. Natl. Acad. Sci. U. S. A 
93:1820-1824; Dadaglio, G. et al., 1997. Immunity 6:727 
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738; Day, P. M. et al., 1997. Proc. Natl. Acad. Sci. U.S.A. 
94:8064-8069; Krogsgaard, M. et al., 2000. J. Exp. Med. 
191:1395-1412; Murphy, D. B. et al., 1989. Nature 338:765 
768; Porgador, A. et al., 1997. Immunity 6:715-726; Reiter, 
Y. et al., Proc. Natl. Acad. Sci. U.S.A. 94:4631-4636; Zhong, 
G. et al., 1997. Proc. Natl. Acad. Sci. U.S.A. 94:13856 
13861; Zhong, G. et al., 1997. J. Exp. Med. 186:673-682; 
Orlandi D. R. et al., 1989. Proc Natl Acad Sci U S A. 
86:3833-3837; for a general reference, refer to Winter G. et 
al., 1991. Nature 349:293–299). 
0237 Further guidance for generating the antibody or 
antibody fragment comprised in the composition-of-matter 
of the present invention is provided hereinbelow. 

0238. It will be appreciated by the ordinarily skilled 
artisan that generating an antibody or antibody fragment of 
a desired affinity, for example one characterized by a dis 
Sociation constant as high as 10' for a desired antigenic 
determinant can be achieved using common art techniques. 
0239). The composition-of-matter may be used perse or it 
can be formulated as an active ingredient in a pharmaceu 
tical composition. 

0240 Thus, as described hereinabove, the present inven 
tion provides, and may be practiced, depending on the 
application and purpose using, a composition-of-matter 
comprising: (i) a monoclonal or polyclonal antibody or 
antibody fragment; (ii) a monomeric or multimeric form of 
an antibody or antibody fragment; (iii) an antibody or 
antibody fragment characterized by any of various configu 
rations; (iv) an antibody or antibody fragment or a portion 
thereof derived from any of various mammalian species, (v) 
an antibody or antibody fragment capable of Specifically 
binding the antigen-presenting portion of any of various 
Specific human APM/pathogen-derived antigen complexes, 
and/or (vi) an antibody or antibody fragment capable of 
Specifically binding the antigen-presenting portion of a 
particular human APM/pathogen-derived antigen complex 
with a desired affinity. 

0241 While further reducing the present invention to 
practice, genetic Sequences encoding an antibody fragment 
of the present invention were isolated. 

0242. Thus, according to another aspect of the present 
invention there is provided an isolated polynucleotide com 
prising a nucleic acid Sequence encoding an antibody frag 
ment of the present invention. 

0243 Depending on the application and purpose, the 
isolated polynucleotide preferably further comprises a 
nucleic acid Sequence encoding a coat protein of a virus, a 
detectable moiety, and a toxin. 

0244 Preferably, in order to enable generation of a chi 
meric polypeptide comprising the antibody fragment fused 
to the coat protein of the virus, the detectable moiety or the 
toxin, the nucleic acid Sequence encoding the polypeptide is 
translationally fused with that encoding the antibody frag 
ment. Nucleic acid Sequences encoding polypeptides may be 
translationally fused in a polynucleotide by cloning the 
Structural Sequences of Such nucleic acid Sequences in-frame 
relative to each other in the polynucleotide without inter 
vening transcriptional/translational Stop codons, or any other 
Sequences, present between Such Structural Sequences 
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capable of preventing production of a chimeric polypeptide 
comprising the polypeptides encoded by Such structural 
Sequences. 

0245 An antibody fragment attached to a coat protein of 
a virus can be used to generate a virus displaying the 
antibody fragment by virtue of the antibody fragment being 
fused to the coat protein of the virus. Generating Such a virus 
may be effected as described in further detail hereinbelow, 
and in the Examples section which follows. 
0246 While various methods may be used to generate the 
isolated polynucleotide, the isolated polynucleotide is pref 
erably generated as described in the Examples Section, 
below. 

0247 AS is described and illustrated in the Examples 
Section below, an isolated polynucleotide of the present 
invention can be used to generate an antibody fragment or 
conjugate thereof with a coat protein of a virus, a detectable 
moiety, and/or a toxin Suitable for generating the composi 
tion-of-matter of the present invention. 
0248 While reducing the present invention to practice 
nucleic acid constructs capable of expressing the polynucle 
otide of the present invention were isolated or generated. 
0249 Thus, the present invention provides a nucleic acid 
construct comprising the isolated polynucleotide of the 
present invention and a promoter Sequence for directing 
transcription thereof in a host cell. 
0250 While various promoter sequences may be 
employed capable of directing transcription of the isolated 
polynucleotide in various types of host cell, depending on 
the application and purpose, the promoter Sequence is pref 
erably capable of directing transcription thereof in a 
prokaryote. 

0251 The promoter sequence may be capable of direct 
ing transcription of the polynucleotide in any of various 
Suitable prokaryotes. 
0252 Preferably, the prokaryote is E. coli. 
0253) In order to enable regulatable transcription of the 
nucleic acid Sequence in the host cell, the promoter Sequence 
is preferably further capable of directing inducible transcrip 
tion of the nucleic acid Sequence in the host cell. 
0254 Various types of promoter sequences capable of 
directing transcription or inducible transcription of the poly 
nucleotide in the host cell, Such as a Suitable E. coli cell may 
be employed. 
0255 Preferably, the promoter sequence is a T7 promoter 
Sequence. 

0256. It will be appreciated by the skilled artisan that a 
construct of the present invention comprising a T7 promoter 
Sequence for directing transcription of the polynucleotide 
can be used to efficiently inducibly express in a Suitable E. 
coli host cell the antibody fragment of the present invention, 
or a conjugate thereof with a coat protein of a virus, 
detectable moiety, and/or toxin. 
0257 Preferably, the nucleic acid construct is isolated or 
assembled, and is used to inducibly produce the antibody 
fragment of the present invention in a host cell as is 
described and demonstrated in the Examples Section below. 
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0258 As described hereinabove, the nucleic acid con 
Struct may be expressed in various types of host cells. For 
example, the nucleic acid construct may be advantageously 
expressed in a eukaryotic host cell, Such as a mammalian 
cell or a plant cell. 

0259 Methods of expressing nucleic acid constructs 
encoding antibody fragments in eukaryotic cells are widely 
practiced by the ordinarily skilled artisan. 

0260 Plant cells expressing the nucleic acid construct 
can be used to generate plants expressing the nucleic acid 
construct, thereby enabling inexpensive and facile produc 
tion of large quantities of antibody which can be harvested, 
processed and Stored using existant infrastructure. 

0261 Expression of the nucleic acid construct of the 
present invention in plants can be used to produce plants 
expressing various forms of the composition-of-matter of 
the present invention, including immunoconjugates Such as 
immunotoxins. 

0262 Ample guidance for expressing nucleic acid con 
Structs encoding antibody fragments, Such as nucleic acid 
constructs encoding immunotoxins, in plant cells, and 
thereby in plants, is provided in the literature of the art (for 
example, refer to: Peeters K. et al., 2001. Vaccine 19:2756 
61; De Jaeger G. et al., 2000. Plant Mol Biol. 43:419-28; 
Fischer R. et al., 2000. J Biol Regul Homeost Agents. 
14:83-92; Fischer R. et al., 1999. Biotechnol Appl Biochem. 
30:101-8; and Russell D A., 1999. Curr Top Microbiol 
Immunol. 240:119-38). 
0263. While reducing the present invention to practice, 
Viruses comprising the nucleic acid construct of the present 
invention, and a coat protein fused to an antibody fragment 
of the present invention were isolated or generated. 

0264. Thus, the present invention provides a virus com 
prising the nucleic acid construct of the present invention 
and/or a coat protein fused to an antibody fragment of the 
present invention. 

0265. The virus of the present invention can be used in 
various applications, Such as, for example, for Selecting an 
antibody fragment of the present invention having a desired 
binding affinity/Specificity for the antigen-presenting portion 
of the complex. Alternately, Such a virus may be used for 
propagating the antibody fragment or the nucleic acid con 
Struct. Preferably, Such propagation is effected by using the 
virus to infect a host cell. 

0266. Any of various types of Viruses comprising an 
antibody fragment of the present invention fused to any of 
various types of coat protein may be used. 

0267 Preferably, the virus is a filamentous phage and the 
coat protein is pII. 

0268 While various methods may be employed to obtain 
and utilize the virus, it is preferably obtained and utilized as 
described and demonstrated in the Examples Section which 
follows. 

0269. While reducing the present invention to practice, 
host cells comprising the nucleic acid construct were gen 
erated and used to produce antibody fragments of the present 
invention. 
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0270 Thus, the present invention provides a host cell 
comprising the nucleic acid construct. 

0271 While the host cell may be advantageously used in 
various applications, it is preferably used to produce the 
antibody fragment, as mentioned hereinabove. Alternately, 
the host cell may be used to propagate the nucleic acid 
COnStruct. 

0272 Various types of host cell may be used to practice 
the present invention, depending on the application and 
purpose. 

0273 Preferably, the host cell is a prokaryotic cell. 

0274. Alternately, the host cell may be a mammalian cell 
(please refer to the antibody/antibody fragment production 
guidelines herein for description of Suitable mammalian 
cells, and methods of their use). 
0275 While any of various types of prokaryotic host cells 
may be utilized, the prokaryotic cell is preferably an E. Coli 
cell. 

0276 While various methods may be employed to obtain 
and utilize the E. coli host cell, for example, to produce the 
antibody or antibody fragment, it is preferably obtained and 
utilized as described and demonstrated in the Examples 
Section which follows. 

0277. While reducing the present invention to practice 
the capacity of the composition-of-matter to enable specific 
detection of the antigen-presenting portion of a particular 
human APM/pathogen-derived antigen complex was dem 
onstrated. 

0278 Thus, according to another aspect of the present 
invention there is provided a method of detecting the anti 
gen-presenting portion of the complex. 

0279 The method is effected by exposing the antigen 
presenting portion of the complex to a composition-of 
matter of the present invention to thereby obtain a conjugate 
of the antigen-presenting portion of the complex and the 
antibody or antibody fragment comprised in the composi 
tion-of-matter. Once the conjugate is formed, the method 
further comprises detecting the antibody or antibody frag 
ment of the conjugate So as to thereby detect the antigen 
presenting portion of the complex. 

0280 The method according to this aspect of the present 
invention can be used to detect the antigen-presenting por 
tion of the complex in any of various contexts and applica 
tions. 

0281. In particular, as described hereinbelow, the method 
can be used to diagnose an infection by a pathogen in an 
individual. 

0282. Depending on the application and purpose, various 
methods may be utilized to expose the antigen-presenting 
portion of the complex to the composition-of-matter, accord 
ing to the teachings of the present invention. 

0283 When using the method for detecting the antigen 
presenting portion of a complex displayed/expressed by 
target cells/tissues, or of a complex immobilized on a 
Surface, the antigen-presenting portion of the complex is 
preferably exposed to the composition-of-matter by expos 
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ing the target cells/tissues, or the Surface-immobilized anti 
gen-presenting portion of the complex, respectively, to the 
composition-of-matter. 
0284. For certain applications, the biological sample may 
be advantageously obtained from an individual prior to 
contacting the composition-of-matter with the biological 
Sample. Alternately, the composition-of-matter may be con 
tacted with the biological Sample by administering the 
composition-of-matter to the individual. 
0285 As described hereinabove, once the composition 
of-matter and the antigen-presenting portion of the complex 
exposed to the composition-of-matter form the conjugate, 
the method further comprises detecting the antibody or 
antibody fragment of the conjugate So as to thereby detect 
the antigen-presenting portion of the complex. 

0286 While various methods may be employed to detect 
the antibody or antibody fragment of the antigen-presenting 
portion of the complex, the antigen-presenting portion of the 
complex is preferably detected by using a composition-of 
matter of the present invention comprising an antibody or 
antibody fragment attached a detectable moiety, and detect 
ing the antibody or antibody fragment by detecting the 
detectable moiety attached thereto. 
0287. As described hereinabove, various detectable moi 
eties may be used to detect the antigen-presenting portion of 
the complex in the context of various detection assays, 
depending on the application and purpose. 
0288 Preferably, the method according to this aspect of 
the present invention is used to detect the antigen-presenting 
portion of a complex in a biological Sample. Alternately, the 
method may be used to detect the antigen-presenting portion 
of a complex immobilized on a non-cellular Surface, Such as 
an the surface of an ELISA plate. 
0289 While the method may be used to detect the 
antigen-presenting portion of the complex in essentially any 
type of biological Sample, it is preferably applied to detect 
the antigen-presenting portion of a complex displayed/ex 
pressed by target cells/tissues. 
0290 Preferably, the target cells are pathogen infected 
cells displaying the complex, or APCs displaying the com 
plex, Such as professional APCs, dendritic cells, B lympho 
cytes, granulocytes, neutrophils, basophils, eosinophils, 
monocytes, macrophages, and mast cells. 
0291. It will be appreciated that since, as described 
hereinabove, the composition-of-matter may comprise an 
antibody or antibody fragment capable of Specifically bind 
ing a complex comprising as APM-restricted antigen an 
antigen derived from essentially any pathogen, the method 
according to this aspect of the present invention can be used 
to detect a complex comprising as APM-restricted antigen, 
an antigen derived from essentially any pathogen. 

0292 Preferably, the method is used to detect target cells 
displaying/expressing a particular complex comprising as 
APM-restricted antigen, an HTLV-1 derived antigen Prefer 
ably, the method according to this aspect of the present 
invention is effected as described in the Examples Section 
which follows. 

0293 AS is demonstrated in the Examples section below, 
practicing the method according to the protocol Set forth 
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therein can be used in numerous contexts to detect with 
optimal specificity and Sensitivity cells displaying a particu 
lar complex comprising as APM-restricted antigen, an 
HTLV-1 derived antigen, or such a complex immobilized on 
a non cellular Surface. 

0294 Thus, the method according to this aspect of the 
present invention may be used to effectively and potently 
diagnose an infection by a pathogen in an individual. 
0295). It will be appreciated that since, as described 
hereinabove, this aspect of method of the present invention 
can be used to detect essentially any complex in essentially 
any context with optimal Specificity and/or Sensitivity, the 
method according to this aspect of the present invention can 
be used to optimally diagnose and characterize essentially 
any infection associated with essentially any pathogen. 
0296 For example, as described in the Examples section 
below, the method according to this aspect of the present 
invention can be used to optimally detect an APM/retrovi 
rus-derived antigen. Thus, the method can be used to opti 
mally detect in an individual an infection by a retrovirus. 
Retrovirus are associated with a wide variety of diseases 
including an array of malignancies, immunodeficiencies 
(notably AIDS), and neurological disorders, and Syndromes 
as Seemingly diverse as arthritis, Osteopetrosis, and anemia. 
Thus, the method according to this aspect of the present 
invention can be used, for example, to optimally diagnose 
essentially all Such diseases in an individual. 
0297 Preferably, the method according to this aspect of 
the present invention is used to diagnose an HTLV-1 infec 
tion in an individual, Since, as described and demonstrated 
in the Examples Section which follows, the method accord 
ing to this aspect of the present invention can be used to 
detect with optimal Sensitivity and Specificity a target cell 
displaying a complex comprising as APM-restricted antigen, 
an HTLV-1 derived antigen. Diseases associated with 
HTLV-1 infection which may diagnosed and characterized 
using this according to this aspect of the present invention 
include adult T lymphocyte leukemia/lymphoma (ATLL; 
Yoshida M. et al., 1982. Proc Natl Acad Sci U S A. 
79:2031-2035), HTLV-I associated myelopathy/tropical 
virus spastic paraparesis (HAM/TSP; Osame M. et al., 1986. 
Lancet 1:1031-1032), Sjogren's syndrome, inflammatory 
arthropathies, polymyositis, and pneumopathies (CoScoy L. 
et al., 1998. Virology 248: 332-341). 
0298 While reducing the present invention to practice, 
the capacity of the composition-of-matter of the present 
invention to enable killing/damaging of target cells was 
demonstrated. 

0299 Thus, according to a further aspect of the present 
invention there is provided a method of killing or damaging 
target cells. 

0300. According to the teachings of the present inven 
tion, the method is effected by exposing the target cells to the 
composition-of-matter of the present invention. 

0301 The method may be effected so as to kill various 
types of target cells in various ways, depending on the 
application and purpose. 

0302 Preferably, the method is effected by exposing 
target cells to a composition-of-matter of the present inven 
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tion comprising an antibody or antibody fragment attached 
to a toxin, So as to thereby kill/damage the target cells via the 
toxin. 

0303 Alternately, in an in-vivo context or an in-vitro 
equivalent thereof, the method may be effected by exposing 
target cells to a composition-of-matter of the present inven 
tion comprising an antibody or antibody fragment including 
an Fc region, or portion thereof, capable of Specifically 
binding a molecule capable of initiating an immune 
response, Such as a complement cascade or ADCC, directed 
against target cells bound by Such an antibody or antibody 
fragment, as described hereinabove. 
0304. While the method according to this aspect of the 
present invention can be used for killing/damaging target 
cells in any of various contexts and applications, it is 
preferably employed to kill/damage target cells So as to treat 
a disease associated with a pathogen in an individual. 
0305. It will be appreciated that the method may also be 
used to kill/damage target cells in-vitro or in-vivo in an 
animal model, in particular to test and/or optimize killing/ 
damaging of target cells using the composition-of-matter. 
Such testing and/or optimizing killing/damaging of target 
cells using the composition-of-matter may be advanta 
geously applied towards optimizing treatment of the disease 
in the individual using the composition-of-matter. 
0306 When using the method according to this aspect of 
the present invention for optimizing use of the composition 
of-matter to kill/damage target cells for treating the disease, 
the method may be advantageously effected by obtaining the 
target cells from the individual. One of ordinary skill in the 
art, Such as a physician, will possess the necessary expertise 
to obtain target cells from an individual. 
0307 Various types of target cells may be obtained from 
the individual for optimizing use of the composition-of 
matter to kill/damage target cells. Preferably, Such target 
cells are cells infected with the pathogen Since Such cells 
will be of particular utility for optimizing killing of target 
cells infected with the pathogen, and hence for optimizing 
treatment of the disease in the individual. 

0308. It will be appreciated that since, as described 
hereinabove, the composition-of-matter may comprise an 
antibody or antibody fragment capable of binding with 
optimal Specificity and affinity a complex comprising as 
APM-restricted antigen an antigen derived from essentially 
any pathogen, the method according to this aspect of the 
present invention can be used to kill/damage cells display 
ing/expressing a complex comprising as APM-restricted 
antigen, an antigen derived from essentially any pathogen 
with optimal efficiency and Specificity. 
0309 Preferably, the method is used to kill/damage target 
cells displaying/expressing a particular complex comprising 
as APM-restricted antigen, an HTLV-1 derived antigen 
0310 Preferably, the method according to this aspect of 
the present invention is effected as described in the 
Examples section which follows. 
0311 AS is demonstrated in the Examples section below, 
practicing the method according to the protocol Set forth 
therein can be used to kill with optimal efficiency and 
Specificity cells displaying a particular complex comprising 
as APM-restricted antigen, an HTLV-1 derived antigen. 
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0312 Thus, the present invention provides a method of 
treating a disease associated with a pathogen in an indi 
vidual. 

0313 The method is effected by administering to the 
individual a therapeutically effective amount of a pharma 
ceutical composition comprising as an active ingredient a 
composition-of-matter of the present invention comprising 
as APM-derived antigen, an antigen derived from the patho 
gen. 

0314. As described in detail hereinbelow, the pharmaceu 
tical composition may be administered in various ways. 

0315. As described hereinabove, the method according to 
this aspect of the present invention is preferably effected 
using a composition-of-matter comprising an immunotoxin. 

0316 Ample guidance for treating a disease using an 
immunotoxin is provided in the literature of the art (for 
example, for general references refer to: Knechtle S.J. 2001, 
Philos Trans R Soc Lond B Biol Sci. 356:681-93; Kreitman 
R J., 2001. Methods Mol Biol. 166:111-23; Brinkmann U., 
2000. in-vivo 14:21-7; Ghetie M A and Vitetta E S., 1994. 
Curr Opin Immunol. 6:707-14; Wu M., 1997. Br J Cancer. 
75:1347-55; Hall WA. 1996, NeurosurgClinNAm. 7:537 
46; Boon, T. and van der Bruggen, P., 1996. J. Exp. Med. 
183:725-729; Renkvist, N. et al., 2001. Cancer Immunol 
Immunother. 50:3-15; Rosenberg, S. A., 2001. Nature 
411:380-384; and U.S. Pat. No. 5,677.274; for treatment of 
acquired immunodeficiency syndrome (AIDS), refer, for 
example, to Chaplin J. W., 1999. Med Hypotheses 52:133 
46; for treatment of brain tumors, refer, for example, to Hall 
W.A., 2001. Methods Mol Biol. 166:139-54; for treatment of 
haematological malignancies, refer, for example to: Pas 
qualucci L. et al., 1995. Haematologica 80:546-56; Gross 
bard M. L. et al., Clin Immunol Immunopathol. 76:107-14; 
and Grossbard ML and Nadler L.M., 1994. Semin Hematol. 
31:88-97; for treatment of carcinomas, refer, for example, to 
Siegall C B., 1995. Semin Cancer Biol. 6:289-95; for 
treatment of cancer, refer, for example, to: Frankel A. E., 
1993. Oncology (Huntingt) 7:69-78; and Pai L H. and Pastan 
I., 1993. JAMA. 269:78-81). 
0317. The method can be used to treat various types of 
diseases associated with a pathogen using various method 
ologies taught by the present invention. 

0318 Preferably, the method is used to treat a disease 
asSociated with a pathogen by killing/damaging pathogen 
infected cells. This may be advantageously performed where 
the pathogenesis of the disease derives predominantly from 
the pathogen infected cells. 

03.19. Alternately, the method may be used to treat the 
disease, where the disease involves a pathogenic immune 
response directed against pathogen-infected cells by patho 
genic T lymphocytes activated by pathogenic APCs display 
ing/expressing a complex comprising as APM-restricted 
antigen, an antigen derived from the pathogen. This is 
preferably effected, as described hereinabove, by using the 
composition-of-matter to kill/damage Such pathogenic 
APCs. Alternately, the pathogenic immune response medi 
ated by such pathogenic APCs may be inhibited as described 
hereinabove, by using a composition-of-matter of the 
present invention comprising an antibody or antibody frag 
ment capable of Specifically binding the pathogenic complex 
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So as to thereby block activation of the pathogenic T 
lymphocytes via engagement of the TCRs thereof by the 
complex. 

0320. It will be appreciated that since, as described 
hereinabove, this aspect of method of the present invention 
can be used to kill with optimal efficiency and Specificity 
cells displaying/expressing essentially any particular com 
plex, the method according to this aspect of the present 
invention can be used to optimally treat essentially any 
infection associated with essentially any pathogen in an 
individual. 

0321 For example, as described in the Examples section 
below, the method according to this aspect of the present 
invention can be used to kill?damage with optimal efficiency 
and Specificity cells displaying a complex comprising as 
APM-restricted antigen, an antigen derived from a retrovi 
rus. Thus, the method can be used to optimally treat, for 
example, an infection associated with a retrovirus in an 
individual Thus, the method according to this aspect of the 
present invention can be used, for example, to optimally 
treat the broad range of diseases associated with a retroviral 
infection described hereinabove. 

0322 Preferably, the method according to this aspect of 
the present invention is used to treat an HTLV-1 infection in 
an individual, Since, as described and demonstrated in the 
Examples Section which follows, the method according to 
this aspect of the present invention can be used to kill with 
optimal efficiency and Specificity target cells displaying a 
complex comprising as APM-restricted antigen, an HTLV-1 
derived antigen. 
0323 AS described hereinabove, the antibody or antibody 
fragment of the present invention may be generated in 
numerous ways. 

0324. A monoclonal or polyclonal antibody or antibody 
fragment of the present invention may be generated via 
methods employing induction of in-vivo production of anti 
body or antibody fragment molecules, or culturing of anti 
body- or antibody fragment-producing cell lines. Ample 
guidance for practicing Such methods is provided in the 
literature of the art for example, refer to Harlow and Lane, 
“Antibodies: A Laboratory Manual”, Cold Spring Harbor 
Laboratory, New York, (1988). 
0325 Cell culture-based methods of generating antibod 
ies include the hybridoma technique, the human B-cell 
hybridoma technique, and the Epstein-Barr virus (EBV)- 
hybridoma technique (Kohler G. et al., 1975. Nature 
256:495-497; Kozbor D. et al., 1985. J. Immunol. Methods 
81:31-42; Cote R.J. et al., 1983. Proc Natl Acad Sci U S A. 
80:2026-2030; Cole SP. et al., 1984. Mol. Cell. Biol. 62:109 
120). 
0326 Generating an antibody or antibody or antibody 
fragment of the present invention in-vivo may be advanta 
geously effected by repeated injection of a target antigen 
(e.g., one comprising the antigen-presenting portion of the 
complex) into a mammal in the presence of adjuvants 
according to a Schedule which boosts production of anti 
bodies in the Serum. In cases wherein the target antigen is 
too Small to elicit an adequate immunogenic response 
(referred to as a “hapten” in the art), the hapten can be 
coupled to an antigenically neutral carrier Such as keyhole 
limpet hemocyanin (KLH) or serum albumin e.g., bovine 
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serum albumin (BSA) carriers (for example, refer to: U.S. 
Pat. Nos. 5,189,178 and 5,239,078). Coupling a hapten to a 
carrier can be effected using various methods well known in 
the art. For example, direct coupling to amino groups can be 
effected and optionally followed by reduction of the imino 
linkage formed. Alternatively, the carrier can be coupled 
using condensing agents Such as dicyclohexyl carbodiimide 
or other carbodiimide dehydrating agents. Linker com 
pounds can also be used to effect the coupling, both homo 
bifunctional and heterobifunctional linkers are available 
from Pierce Chemical Company, Rockford, Ill. The resulting 
immunogenic complex can then be injected into Suitable 
mammalian Subjects Such as mice, rabbits, and the like. 
Following in-vivo generation of an antibody, its Serum titer 
in the host mammal can readily be measured using immu 
noassay procedures which are well known in the art. Such a 
polyclonal antibody containing anti-Serum may be utilized 
as Such, following purification thereof to generate a pure 
polyclonal or monoclonal antibody preparation. Such an 
anti-Serum or purified antibody preparation may also be 
modified in various ways, depending on the application and 
purpose, prior to use. Genetic Sequences encoding an anti 
body isolated from Such an anti-Serum may be determined 
using Standard art techniques, and used to recombinantly 
produce the antibody or a modification thereof, Such as an 
antibody fragment. 

0327. An antibody fragment of the present invention can 
be obtained using various methods well known in the art. 
For example, Such an antibody fragment can be prepared by 
proteolytic hydrolysis of a parental antibody or by recom 
binant expression in E. coli or mammalian cells (e.g., 
Chinese hamster ovary cell culture or other protein expres 
Sion Systems) of DNA encoding the fragment. 
0328. An F(ab') antibody fragment can be produced by 
enzymatic cleavage of a parental antibody with pepsin to 
provide a 5S fragment. This fragment can be further cleaved 
using a thiol reducing agent, and optionally a blocking group 
for the Sulfhydryl groups resulting from cleavage of disul 
fide linkages to produce a 3.5S monovalent Fab' antibody 
fragment. 

0329. Enzymatic cleavage of a parental antibody with 
pepsin can be used to directly produce two monovalent Fab' 
fragments and an Fc fragment. Ample guidance for practic 
ing Such methods is provided in the literature of the art (for 
example, refer to: Goldenberg, U.S. Pat. Nos. 4,036,945 and 
4,331,647; Porter R R., 1959. Biochem J. 73:119-126). 
0330. As described hereinabove, an Fv is composed of 
paired heavy chain variable and light chain variable 
domains. This association may be noncovalent (for example, 
refer to Inbar et al., 1972. Proc. Natl. Acad. Sci. U.S.A. 
69:2659-62). Alternatively, as described hereinabove the 
variable domains can be linked to generate a single chain Fv 
by an intermolecular disulfide bond, or Such chains may be 
covalently cross-linked using chemicals Such as glutaralde 
hyde. A Single chain Fv may advantageously prepared by 
constructing a structural gene comprising DNA sequences 
encoding the heavy chain variable domain and the light 
chain variable domain connected by an oligonucleotide 
encoding a peptide linker. The Structural gene is inserted into 
an expression vector, which is Subsequently introduced into 
a host cell such as E. coli which will then synthesize such a 
Single chain Fv. Ample guidance for practicing Such meth 
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ods of producing a single chain Fv is provided in the 
literature of the art (for example, refer to: Whitlow and 
Filpula, 1991. Methods 2: 97-105; Bird et al., 1988. Science 
242:423-426; Pack et al., 1993. Bio/Technology 11:1271 
77; and Ladner et al., U.S. Pat. No. 4,946,778). 
0331 Other methods of cleaving an antibody, such as 
Separation of heavy chains to form monovalent light-heavy 
chain fragments, further cleavage of fragments, or other 
enzymatic, chemical, or genetic techniques may also be 
used, So long as the fragment bind to the target antigen that 
is recognized by the intact antibody. 
0332 A polypeptide comprising a complementarity 
determining region (CDR) peptide of an antibody can be 
obtained via recombinant techniques using genetic 
sequences encoding such a CDR, for example, by RT-PCR 
of mRNA of an antibody-producing cell. Ample guidance 
for practicing Such methods is provided in the literature of 
the art (for example, refer to Larrick and Fry, 1991. Methods 
2:106-10). 
0333. It will be appreciated that for human therapy or 
diagnostics, a humanized antibody or antibody fragment 
may be advantageously used. Humanized non human (e.g., 
murine) antibodies are genetically engineered chimeric anti 
bodies or antibody fragments having-preferably minimal 
portions derived from non human antibodies. Humanized 
antibodies include antibodies in which complementary 
determining regions of a human antibody (recipient anti 
body) are replaced by residues from a complementarity 
determining region of a non human species (donor antibody) 
Such as mouse, rat or rabbit having the desired functionality. 
In Some instances, FV framework residues of the human 
antibody are replaced by corresponding nonhuman residues. 
Humanized antibodies may also comprise residues which 
are found neither in the recipient antibody nor in the 
imported complementarity determining region or framework 
Sequences. In general, the humanized antibody will com 
prise Substantially all of at least one, and typically two, 
variable domains, in which all or substantially all of the 
complementarity determining regions correspond to those of 
a non human antibody and all, or Substantially all, of the 
framework regions correspond to those of a relevant human 
consensus Sequence. Humanized antibodies optimally also 
include at least a portion of an antibody constant region, 
Such as an Fc region, typically derived from a human 
antibody (see, for example, Jones et al., 1986. Nature 
321:522-525; Riechmann et al., 1988. Nature 332:323-329; 
and Presta, 1992. Curr. Op. Struct. Biol. 2:593-596). Meth 
ods for humanizing non human antibodies or antibody 
fragments are well known in the art. Generally, a humanized 
antibody has one or more amino acid residues introduced 
into it from a Source which is non human. These non human 
amino acid residues are often referred to as imported resi 
dues which are typically taken from an imported variable 
domain. Humanization can be essentially performed as 
described (see, for example: Jones et al., 1986. Nature 
321:522-525; Riechmann et al., 1988. Nature 332:323-327; 
Verhoeyen et al., 1988. Science 239:1534-1536; U.S. Pat. 
No. 4,816,567) by Substituting human complementarity 
determining regions with corresponding rodent complemen 
tarity determining regions. Accordingly, Such humanized 
antibodies are chimeric antibodies, wherein Substantially 
less than an intact human variable domain has been Substi 
tuted by the corresponding Sequence from a non human 
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Species. In practice, humanized antibodies may be typically 
human antibodies in which Some complementarity deter 
mining region residues and possibly Some framework resi 
dues are Substituted by residues from analogous sites in 
rodent antibodies. Human antibodies or antibody fragments 
can also be produced using various techniques known in the 
art, including phage display libraries see, for example, 
Hoogenboom and Winter, 1991. J. Mol. Biol. 227:381; 
Marks et al., 1991. J. Mol. Biol. 222:581; Cole et al., 
“Monoclonal Antibodies and Cancer Therapy”, Alan R. 
Liss, pp. 77 (1985); Boemer et al., 1991. J. Immunol. 
147:86-95). Humanized antibodies can also be made by 
introducing Sequences encoding human immunoglobulin 
loci into transgenic animals, e.g., into mice in which the 
endogenous immunoglobulin genes have been partially or 
completely inactivated. Upon antigenic challenge, human 
antibody production is observed in Such animals which 
closely resembles that Seen in humans in all respects, 
including gene rearrangement, chain assembly, and antibody 
repertoire. Ample guidance for practicing Such an approach 
is provided in the literature of the art (for example, refer to: 
U.S. Pat. Nos. 5,545,807, 5,545,806, 5,569,825, 5,625,126, 
5,633,425, and 5,661,016; Marks et al., 1992. Bio/Technol 
ogy 10:779-783; Lonberg et al., 1994. Nature 368:856-859; 
Morrison, 1994. Nature 368:812-13; Fishwild et al., 1996. 
Nature Biotechnology 14:845-51; Neuberger, 1996. Nature 
Biotechnology 14:826; Lonberg and Huszar, 1995. Intern. 
Rev. Immunol. 13:65-93). 
0334. Once an antibody or antibody or antibody fragment 
is obtained, it may be advantageously tested for Specific 
binding to the antigen-presenting portion of the complex, for 
example Via ELISA, using Surface-immobilized target com 
plex, as described in further detail hereinbelow, and in the 
Examples section which follows. Following confirmation of 
Specific binding of the antibody or antibody fragment to the 
antigen-presenting portion of the complex, various methods 
may be employed to modify the antibody or antibody 
fragment to display the desired binding affinity for the 
antigen-presenting portion of the complex. Such methods 
include those based on affinity maturation (for example, 
refer to: Chowdhury, P. S., and Pastan, I., 1999. Nat. 
Biotechnol. 17:568-72). 
0335). As described hereinabove, the present invention 
can be used to treat a disease associated with an infection by 
a pathogen in an individual by administering a pharmaceu 
tical composition comprising as an active ingredient a 
composition-of-matter of the present invention. 
0336 AS used herein a “pharmaceutical composition” 
refers to a preparation of one or more of the active ingre 
dients described herein with other chemical components 
Such as physiologically Suitable carriers and excipients. The 
purpose of a pharmaceutical composition is to facilitate 
administration of active ingredients to an organism. 
0337 Herein the term “active ingredients” refers to the 
composition-of-matter accountable for the biological effect. 
0338 Hereinafter, the phrases “physiologically accept 
able carrier' and “pharmaceutically acceptable carrier' 
which may be interchangeably used refer to a carrier or a 
diluent that does not cause Significant irritation to an organ 
ism and does not abrogate the biological activity and prop 
erties of the administered active ingredients. An adjuvant is 
included under these phrases. 
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0339 Herein the term “excipient” refers to an inert 
Substance added to a pharmaceutical composition to further 
facilitate administration of an active ingredient. Examples, 
without limitation, of excipients include calcium carbonate, 
calcium phosphate, various Sugars and types of Starch, 
cellulose derivatives, gelatin, vegetable oils and polyethyl 
ene glycols. 
0340 Techniques for formulation and administration of 
drugs may be found in “Remington's Pharmaceutical Sci 
ences,” Mack Publishing Co., Easton, Pa., latest edition, 
which is incorporated herein by reference. 
0341 Suitable routes of administration may, for example, 
include oral, rectal, transmucosal, especially transnasal, 
intestinal or parenteral delivery, including intramuscular, 
Subcutaneous and intramedullary injections as well as 
intrathecal, direct intraventricular, intravenous, inrtaperito 
neal, intranasal, or intraocular injections. 
0342 Alternately, one may administer the pharmaceuti 
cal composition in a local rather than Systemic manner, for 
example, via injection of the pharmaceutical composition 
directly into a tissue region of a patient. 
0343 Pharmaceutical compositions of the present inven 
tion may be manufactured by processes well known in the 
art, e.g., by means of conventional mixing, dissolving, 
granulating, dragee-making, levigating, emulsifying, encap 
Sulating, entrapping or lyophilizing processes. 

0344 Pharmaceutical compositions for use in accordance 
with the present invention thus may be formulated in con 
ventional manner using one or more physiologically accept 
able carriers comprising excipients and auxiliaries, which 
facilitate processing of the active ingredients into prepara 
tions which, can be used pharmaceutically. Proper formu 
lation is dependent upon the route of administration chosen. 
0345 For injection, the active ingredients of the pharma 
ceutical composition may be formulated in aqueous Solu 
tions, preferably in physiologically compatible bufferS Such 
as Hank's Solution, Ringer's Solution, or physiological Salt 
buffer. For transmucosal administration, penetrants appro 
priate to the barrier to be permeated are used in the formu 
lation. Such penetrants are generally known in the art. 
0346 For oral administration, the pharmaceutical com 
position can be formulated readily by combining the active 
ingredients with pharmaceutically acceptable carriers well 
known in the art. Such carriers enable the pharmaceutical 
composition to be formulated as tablets, pills, dragees, 
capsules, liquids, gels, Syrups, slurries, Suspensions, and the 
like, for oral ingestion by a patient. Pharmacological prepa 
rations for oral use can be made using a Solid excipient, 
optionally grinding the resulting mixture, and processing the 
mixture of granules, after adding Suitable auxiliaries if 
desired, to obtain tablets or dragee cores. Suitable excipients 
are, in particular, fillerS Such as Sugars, including lactose, 
Sucrose, mannitol, or Sorbitol, cellulose preparations Such 
as, for example, maize Starch, wheat Starch, rice Starch, 
potato Starch, gelatin, gum tragacanth, methyl cellulose, 
hydroxypropylmethyl-cellulose, Sodium carbomethylcellu 
lose, and/or physiologically acceptable polymerS Such as 
polyvinylpyrrollidone (PVP). If desired, disintegrating 
agents may be added, Such as cross-linked polyvinyl pyr 
rolidone, agar, or alginic acid or a Salt thereof Such as 
Sodium alginate. 
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0347 Alternately, for oral administration, the pharma 
ceutical composition may comprise an edible part of a plant 
containing, for example the immunotoxin of the present 
invention, as described hereinabove. Hence an individual 
may consume Such an immunotoxin in the form of a plant 
food endogenously expressing the immunotoxin. 
0348 Dragee cores are provided with suitable coatings. 
For this purpose, concentrated Sugar Solutions may be used 
which may optionally contain gum arabic, talc, polyvinyl 
pyrrollidone, carbopol gel, polyethylene glycol, titanium 
dioxide, lacquer Solutions and Suitable organic Solvents or 
Solvent mixtures. Dyestuffs or pigments may be added to the 
tablets or dragee coatings for identification or to characterize 
different combinations of active ingredient doses. 
0349 Pharmaceutical compositions which can be used 
orally, include push-fit capsules made of gelatin as well as 
Soft, Sealed capsules made of gelatin and a plasticizer, Such 
as glycerol or Sorbitol. The push-fit capsules may contain the 
active ingredients in admixture with filler Such as lactose, 
binderS Such as Starches, lubricants Such as talc or magne 
sium Stearate and, optionally, Stabilizers. In Soft capsules, 
the active ingredients may be dissolved or Suspended in 
Suitable liquids, Such as fatty oils, liquid paraffin, or liquid 
polyethylene glycols. In addition, Stabilizers may be added. 
All formulations for oral administration should be in dos 
ages Suitable for the chosen route of administration. 
0350 For buccal administration, the compositions may 
take the form of tablets or lozenges formulated in conven 
tional manner. 

0351. For administration by nasal inhalation, the active 
ingredients for use according to the present invention are 
conveniently delivered in the form of an aeroSol Spray 
presentation from a pressurized pack or a nebulizer with the 
use of a Suitable propellant, e.g., dichlorodifluoromethane, 
trichlorofluoromethane, dichloro-tetrafluoroethane or car 
bon dioxide. In the case of a pressurized aeroSol, the dosage 
unit may be determined by providing a valve to deliver a 
metered amount. Capsules and cartridges of, e.g., gelatin for 
use in a dispenser may be formulated containing a powder 
mix of the active ingredients and a Suitable powder base 
Such as lactose or Starch. 

0352. The pharmaceutical composition described herein 
may be formulated for parenteral administration, e.g., by 
bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in 
ampoules or in multidose containers with optionally, an 
added preservative. The compositions may be Suspensions, 
Solutions or emulsions in oily or aqueous vehicles, and may 
contain formulatory agentS Such as Suspending, Stabilizing 
and/or dispersing agents. 

0353 Pharmaceutical compositions for parenteral admin 
istration include acqueous Solutions of the active preparation 
in water-Soluble form. Additionally, Suspensions of the 
active ingredients may be prepared as appropriate oily or 
water based injection Suspensions. Suitable lipophilic Sol 
vents or vehicles include fatty oils. Such as Sesame oil, or 
Synthetic fatty acids esterS Such as ethyl oleate, triglycerides 
or liposomes. Aqueous injection Suspensions may contain 
Substances, which increase the Viscosity of the Suspension, 
Such as Sodium carboxymethyl cellulose, Sorbitol or dextran. 
Optionally, the Suspension may also contain Suitable Stabi 
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lizers or agents which increase the Solubility of the active 
ingredients to allow for the preparation of highly concen 
trated Solutions. 

0354 Alternatively, the active ingredients may be in 
powder form for constitution with a Suitable vehicle, e.g., 
Sterile, pyrogen-free water based Solution, before use. 
0355 The pharmaceutical composition of the present 
invention may also be formulated in rectal compositions 
Such as Suppositories or retention enemas, using, e.g., con 
ventional Suppository baseS Such as cocoa butter or other 
glycerides. 

0356 Pharmaceutical compositions suitable for use in 
context of the present invention include compositions 
wherein the active ingredients are contained in an amount 
effective to achieve the intended purpose. More specifically, 
a therapeutically effective amount means an amount of 
active ingredients (nucleic acid construct) effective to pre 
vent, alleviate or ameliorate Symptoms of a disorder (e.g., 
ischemia) or prolong the Survival of the Subject being 
treated. 

0357 Determination of a therapeutically effective 
amount is well within the capability of those skilled in the 
art, especially in light of the detailed disclosure provided 
herein. 

0358 For any preparation used in the methods of the 
invention, the therapeutically effective amount or dose can 
be estimated initially from in vitro and cell culture assays. 
For example, a dose can be formulated in animal models to 
achieve a desired concentration or titer. Such information 
can be used to more accurately determine useful doses in 
humans. 

0359 Toxicity and therapeutic efficacy of the active 
ingredients described herein can be determined by Standard 
pharmaceutical procedures in vitro, in cell cultures or 
experimental animals. The data obtained from these in Vitro 
and cell culture assays and animal Studies can be used in 
formulating a range of dosage for use in human. The dosage 
may vary depending upon the dosage form employed and 
the route of administration utilized. The exact formulation, 
route of administration and dosage can be chosen by the 
individual physician in View of the patient's condition. (See 
e.g., Fingl, et al., 1975, in “The Pharmacological Basis of 
Therapeutics”, Ch. 1 p.1). 
0360 Dosage amount and interval may be adjusted indi 
vidually to provide plasma or brain levels of the active 
ingredients Sufficient to exert a desired therapeutic effect 
(minimal effective concentration, MEC). The MEC will vary 
for each preparation, but can be estimated from in Vitro data. 
Dosages necessary to achieve the MEC will depend on 
individual characteristics and route of administration. Detec 
tion assays can be used to determine plasma concentrations. 
0361) Depending on the severity and responsiveness of 
the condition to be treated, dosing can be of a Single or a 
plurality of administrations, with course of treatment lasting 
from Several days to Several weeks or until cure is effected 
or diminution of the disease State is achieved. 

0362. The amount of a composition to be administered 
will, of course, be dependent on the Subject being treated, 
the Severity of the affliction, the manner of administration, 
the judgment of the prescribing physician, etc. 



US 2004/0191260A1 

0363 Compositions of the present invention may, if 
desired, be presented in a pack or dispenser device, Such as 
an FDA approved kit, which may contain one or more unit 
dosage forms containing the active ingredients. The pack 
may, for example, comprise metal or plastic foil, Such as a 
blister pack. The pack or dispenser device may be accom 
panied by instructions for administration. The pack or dis 
penser may also be accommodated by a notice associated 
with the container in a form prescribed by a governmental 
agency regulating the manufacture, use or Sale of pharma 
ceuticals, which notice is reflective of approval by the 
agency of the form of the compositions or human or vet 
erinary administration. Such notice, for example, may be of 
labeling approved by the U.S. Food and Drug Administra 
tion for prescription drugs or of an approved product insert. 
Compositions comprising a preparation of the invention 
formulated in a compatible pharmaceutical carrier may also 
be prepared, placed in an appropriate container, and labeled 
for treatment of an indicated condition, as if further detailed 
above. 

0364. It is expected that during the life of this patent 
many relevant medical diagnostic techniques will be devel 
oped and the Scope of the phrase “method of detecting” is 
intended to include all Such new technologies a priori. 
0365 Additional objects, advantages, and novel features 
of the present invention will become apparent to one ordi 
narily skilled in the art upon examination of the following 
examples, which are not intended to be limiting. Addition 
ally, each of the various embodiments and aspects of the 
present invention as delineated hereinabove and as claimed 
in the claims Section below finds experimental Support in the 
following examples. 

EXAMPLES 

0366 Reference is now made to the following examples, 
which together with the above descriptions, illustrate the 
invention in a non limiting fashion. 
0367 Generally, the nomenclature used herein and the 
laboratory procedures utilized in the present invention 
include molecular, biochemical, microbiological and recom 
binant DNA techniques. Such techniques are thoroughly 
explained in the literature. See, for example, "Molecular 
Cloning: A laboratory Manual” Sambrook et al., (1989); 
“Current Protocols in Molecular Biology” Volumes I-III 
Ausubel, R. M., ed. (1994); Ausubel et al., “Current Proto 
cols in Molecular Biology”, John Wiley and Sons, Balti 
more, Maryland (1989); Perbal, “A Practical Guide to 
Molecular Cloning”, John Wiley & Sons, New York (1988); 
Watson et al., “Recombinant DNA”, Scientific American 
Books, New York; Birren et al. (eds) “Genome Analysis: A 
Laboratory Manual Series”, Vols. 1-4, Cold Spring Harbor 
Laboratory Press, New York (1998); methodologies as set 
forth in U.S. Pat. Nos. 4,666,828; 4,683.202; 4,801,531; 
5,192,659 and 5,272,057; “Cell Biology: A Laboratory 
Handbook”, Volumes I-III Cellis, J. E., ed. (1994); “Current 
Protocols in Immunology” Volumes I-III Coligan J. E., ed. 
(1994); Stites et al. (eds), “Basic and Clinical Immunology” 
(8th Edition), Appleton & Lange, Norwalk, Conn. (1994); 
Mishell and Shiigi (eds), “Selected Methods in Cellular 
Immunology”, W. H. Freeman and Co., New York (1980); 
available immunoassays are extensively described in the 
patent and Scientific literature, See, for example, U.S. Pat. 
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Nos. 3,791932; 3,839,153; 3,850,752; 3,850,578; 3,853, 
987; 3,867,517; 3,879,262; 3,901,654; 3,935,074; 3,984, 
533; 3,996,345; 4,034,074; 4,098,876; 4,879,219; 5,011,771 
and 5,281,521; “Oligonucleotide Synthesis” Gait, M. J., ed. 
(1984); "Nucleic Acid Hybridization” Hames, B. D., and 
Higgins S. J., eds. (1985); “Transcription and Translation” 
Hames, B. D., and Higgins S.J., eds. (1984); "Animal Cell 
Culture” Freshney, R.I., ed. (1986); “Immobilized Cells and 
Enzymes' IRL Press, (1986); “A Practical Guide to Molecu 
lar Cloning” Perbal, B., (1984) and “Methods in Enzymol 
ogy” Vol. 1-317, Academic Press; “PCR Protocols: A Guide 
To Methods And Applications”, Academic Press, San Diego, 
Calif. (1990); Marshak et al., “Strategies for Protein Puri 
fication and Characterization-A Laboratory Course 
Manual” CSHL Press (1996); all of which are incorporated 
by reference as if fully set forth herein. Other general 
references are provided throughout this document. The 
procedures therein are believed to be well known in the art 
and are provided for the convenience of the reader. 
0368. Unless otherwise defined, all technical and scien 

tific terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to which this 
invention belongs. Although methods and materials similar 
or equivalent to those described herein can be used in the 
practice or testing of the present invention, Suitable methods 
and materials are described below. 

Example 1 

0369 Generation of Reagents Capable of Binding with 
Optimal Affinity and Specificity Particular Human APM/ 
Pathogen-Derived Antigen Complexes Applicatle Towards 
Optimal Diagnosis, Characterization, and Treatment of 
Human Pathogen Infections 
0370 Diseases associated with a pathogen infection, such 
as a viral infection, include numerous debilitating or lethal 
diseases of major medical and economic impact, including 
influenza, the common cold, and acquired immunodefi 
ciency Syndrome (AIDS). One theoretically potent approach 
which has been proposed for diagnosing, characterizing, and 
treating Such pathogen mediated diseases involves using 
compounds capable of binding Specific human antigen 
presenting molecule (APM)/pathogen-derived peptide com 
plexes. Such compounds could be used to identify and 
characterize pathogen infected cells/tissues, or APCs 
exposed to viral antigens with optimal Specificity, to deliver 
cytotoxic agents with optimal Selectivity and efficiency to 
pathogen infected cells, and to Serve as uniquely potent tools 
for Studying pathogen mediated pathogenesis involving viral 
antigen presentation. However, all prior art approaches of 
generating compounds capable of Specifically binding Such 
complexes have failed to provide compounds capable of 
binding with optimal affinity/specificity human APM/patho 
gen-derived antigen complexes. While reducing the present 
invention to practice, the present inventors have unexpect 
edly uncovered Such compounds, as follows. 
0371 Materials and Methods: 
0372) Cell lines and antibodies: RMA-S-HHD is a TAP2 
deficient cell line which expresses HLA-A2.1/Db-?3-micro 
globulin single chain (Pascolo, S. et al., 1997. J. Exp. Med. 
185:2043-2051). JY is a TAP and HLA-A2 positive EBV 
transformed B lymphoblast cell line. APD is an HLA-A2 
negative/HLA-A1 positive B cell line. HUT 102 and RSCD4 
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are HLA-A2 negative and positive, HTLV-1 infected human 
CD4 positive T lymphocyte cell lines, respectively. 

0373 G2D12 is an anti HLA-A2/G9-154 complex Fab 
used as a negative control (peptide G9-154 is derived from 
the melanoma Specific gp100 protein). Monoclonal antibod 
ies wo/32 and BB7.2 specifically bind correctly folded, 
peptide bound HLA (pan HLA), and HLA-A2, respectively. 
0374 Production of biotinylated soluble HLA-A2/Tax 
19 complex: Soluble biotinylated HLA-A2/Taxo complex 
was generated as previously described (Denkberg, G. et al., 
2000. Eur. J. Immunol. 30:3522-3532). Briefly, a construct 
was assembled for expression of single chain MHC fusion 
protein containing HLA-A2 fused to B2-microglobulin, the 
BirA recognition Sequence for Site specific biotinylation at 
the C-terminus, and a hexahistidine tag fused to the CH1 
domain of the Fd chain. In this single chain fusion protein, 
HLA-A2 and B-microglobulin are fused via a flexible 
peptide linker. For expression of this Single chain E. coli, 
transformants were generated using the construct, inclusion 
bodies containing the fusion protein were isolated from the 
periplasmic fraction of transformants by nickel affinity chro 
matography, and the fusion protein from inclusion bodies 
was refolded in-vitro in the presence of a 5 to 10 fold molar 
excess of HLA-A2 restricted peptide So as to generate 
Soluble, correctly folded and assembled HLA-A2/Tax 
complexes. Correctly folded HLA-A2/Taxo complex was 
isolated and purified by anion eXchange O-Sepharose chro 
matography (Pharmacia) followed by site specific biotiny 
lation using the BirA enzyme (Avidity, Denver, Colo.), as 
previously described (Altman J. D. et al., 1996. Science 
274:94-96). The homogeneity and purity of the HLA-A2/ 
Taxo complex were analyzed by various biochemical 
means including SDS-PAGE, Size exclusion chromatogra 
phy, and enzyme linked immunosorbent assay (ELISA), as 
previously described (Denkberg, G. et al., 2000. Eur. J. 
Immunol. 30:3522-3532). 
0375 Selection of Fab-ph ages capable of specifically 
binding HLA-A2/Taxo complex: Selection of Fab-ph 
ages (Fab-phages) on Surface immobilized biotinylated 
MHC/peptide complex was performed as previously 
described (Denkberg, G. et al., 2002. Proc. Natl. Acad. Sci. 
U.S.A. 99:9421-9426; Lev, A. et al., 2002. Cancer Res. 
62:3184-3194). Briefly, a large human Fab library contain 
ing 3.7x10' different Fab clones (de Haard, H. J. et al., 
1999. J Biol. Chem. 274:18218-18230) was used for the 
Selection. Aliquots of 1013 phages were pre incubated with 
200 microliters of Streptavidin coated paramagnetic beads 
(Dynal, Oslo) to deplete streptavidin binders. The remaining 
phages were then panned using decreasing amounts of 
Surface immobilized biotinylated HLA-A2/Taxo com 
plex as binding target (500 nanomolar for the first round, and 
100 nanomolar for the following rounds). Bound phages 
were eluted with 100 millimolar triethylamine, and the 
eluate was neutralized with 1 molar Tris-HCl pH 7.4. Neu 
tralized phages were then used to infect E. coli TG1 cells 
(OD =0.5) by incubation for 30 minutes at 37 degrees 
centigrade. 

0376 The diversity of the selected antibodies was deter 
mined by DNA fingerprinting. The Fab DNA of different 
clones was PCR amplified using the primers puC-reverse 
5'-AGCGGATAACAATTTCACACAGG-3' (SEQ ID NO: 
1) and fd-tet-seq24.5'-TTTGTCGTCTTTCCAGACGT. 
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TAGT3' (SEQ ID NO: 2) followed by digestion with BstNI 
(New England Biolabs, U.S.A.) by incubation for 2 hours at 
60 degrees centigrade. Reaction products were analyzed by 
agarose gel electrophoresis. 

0377 Expression and purification of soluble recombinant 
Fab's: Fab's were expressed and purified as previously 
described (Denkberg, G. et al., 2000. Eur. J. Immunol. 
30:3522-3532). Briefly, cultures of TG1 or BL21 cells 
transformed with constructs for expression of Fab's under 
the control of isopropyl beta-D-thiogalactoside (IPTG) 
inducible regulatory Sequences were grown to ODoo=0.8 to 
1.0. Cultures were induced to express recombinant Fab by 
addition of 1 millimolar IPTG and further culturing for 3 to 
4 hours at 30 degrees centigrade. Periplasmic content was 
released using B-PER solution (Pierce), and applied onto a 
pre-washed TALON column (Clontech). Bound Fab was 
eluted from the column using 0.5 ml of 100 millimolar 
imidazole dissolved in phosphate buffered Saline Solution, 
and dialyzed twice against phosphate buffered Saline Solu 
tion by overnight incubations at 4 degrees centigrade to 
remove residual imidazole. 

0378 ELISA of Fab-phage clones and purified Fab's: The 
binding specificities of individual Fab-phage clones and 
soluble Fab's for HLA-A2/Tax complex were deter 
mined by ELISA using biotinylated HLA-A2/Taxo com 
plex as binding target. ELISA plates (Falcon) were coated 
overnight with BSA-biotin (1 microgram?well). Coated 
plates were washed and incubated for 1 hour at room 
temperature with Streptavidin (1 microgram/well). After 
extensive Washing, the plates were incubated for 1 hour at 
room temperature with 0.5 microgram of HLA-A2/Tax 
complex. The plates were blocked for 30 minutes at room 
temperature with 2 percent skim milk-phosphate buffered 
Saline Solution, and were Subsequently incubated for 1 hour 
at room temperature with about 10° phage clones per well, 
or with various concentrations of soluble purified Fab. The 
plates were washed and incubated with horseradish peroxi 
dase conjugated anti human Fab antibody for soluble Fab, or 
with horseradish peroxidase conjugated anti M13 phage 
antibody for Fab-phages. Detection was performed using 
TMB reagent (Sigma). The amino acid Sequences of the 
Tax, target peptide and of HLA-A2 restricted negative 
control peptides used for Screening the Fab-phage clones or 
purified Fab's are shown in Table 1. 

TABLE 1. 

HLA-A2 restricted peptides used for screening 
Fab-phage clones or purified soluble Fab' s: 

Peptide 
Sequences Protein position 

LLFGYPWYW (SEQ ID NO: 3) TAX 11-19 

LLLTWLTWW (SEQ ID NO: 4) MUC1-D6 13-21 

NLTSDWSW (SEQ ID NO: 5) MUC1-A7 130-138 

NLWPMWATW (SEQ ID NO: 6) CMV-pp65 495-503 

SWRDRLARL (SEQ ID NO: 7) EBNA-3A 596-604 

ILAKFLHWL (SEQ ID NO: 8) hTERT 540-548 

RLWDDFLLW (SEQ ID NO: 9) hTERT 865-873 
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TABLE 1-continued 

HLA-A2 restricted peptides used for screening 
Fab-phage clones or purified soluble Fab s. 

Peptide 
Sequences Protein position 

IMDQVPFSV (SEQ ID NO : 10) Gp100 209-217 

YLEPGPWTW (SEQ ID NO : 11) Gp100 28 0-288 

KTWGOVWOW (SEQ ID NO: 12) Gp100 15 4-162 

EAAGIGILTW (SEQ ID NO : 13) MART 26-35 

0379 Production of fluorescent Fab T3F2 tetramer: The 
genes encoding the light and heavy chains of Fab T3F2 were 
cloned Separately into a pET expression vector for T7-pro 
moter regulated expression of cloned inserts. The light chain 
gene was engineered as a fusion protein including the BirA 
recognition Sequence for Site Specific biotinylation at the 
carboxy terminus (T3F2 light-BirA). These constructs were 
expressed separately in E. coli BL21 cells and upon induc 
tion with IPTG, intracellular inclusion bodies containing 
large amounts of the recombinant protein were generated. 
Inclusion bodies containing the T3F2 chains were purified, 
Solubilized, reduced, and refolded in-vivo at a 1:1 ratio in a 
redox shuffling buffer system containing 0.1 molar Tris-HCl, 
0.5 molar arginine, and 90 micromolar oxidized glutathione 
at pH 8.0. Correctly folded Fab was then isolated and 
purified by anion exchange MonoO chromatography (Phar 
macia). The Fab peak fractions were concentrated using 
Centricon-30 (Amicon) to 1 milligram per milliliter and the 
buffer was exchanged to 10 millimolar Tris-HCl pH 8.0. 
Biotinylation was performed using the BirA enzyme (Avid 
ity, Denver, Colo.), as previously described (Denkberg, G. et 
al., 2000. Eur. J. Immunol. 30:3522-3532; Altman J. D. et 
al., 1996. Science 274:94-96). Excess biotin was removed 
from biotinylated Fab using a G-25 desalting column. Phy 
coerythrin labeled Streptavidin (Jackson-Immunoresearch) 
was added at a molar ratio of 1:4 to produce fluorescent 
tetramers of the biotinylated Fab. 
0380 Flow Cytometry: The B cell line RMA-S-HHD 
transformant expressing HLA-A2-B2-microglobulin, the 
EBV transformed HLA-A2 positive JY cells, mature human 
HLA-A2 positive dendritic cells, and the HLA-A2 negative 
B cell line APD-70 were used to determine the reactivity of 
the recombinant Fab's with cell surface expressed HLA-A2/ 
Taxo complex. Peptide pulsing was performed as indi 
cated. Briefly, about 10° cells were washed twice with 
serum-free RPMI and incubated overnight at 26 degrees 
centigrade or 37 degrees centigrade, respectively, in medium 
containing 1 to 50 micromolar of the peptide. The RMA-S- 
HHD cells were subsequently incubated at 37 degrees 
centigrade for 2 to 3 hours to Stabilize cell Surface expres 
Sion of HLA-A2/Taxo complex. 
0381 Alternatively, 20x10 JY or APD cells were trans 
fected with 20 micrograms of the eukaryotic expression 
vector pcDNA 3.1 (Invitrogen) encoding the TAX protein 
cDNA (pcTAX). The cDNA was a kind gift of Drs. M.Yut 
sudo (Osaka University) and T. Oka, (Okayama University). 
Twelve to twenty four hours after transfection, cells were 
incubated for 60 to 90 minutes at 4 degrees centigrade with 
recombinant Fab (20 microgram per milliliter) in a volume 
of 100 microliters. After incubation, the primarily labelled 
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cells were washed three times, and incubated with 1 micro 
gram of anti human Fab antibody (Jackson-Immunore 
search). The secondarily labeled cells were then washed 
three times, and resuspended in ice cold phosphate buffered 
Saline Solution. All Subsequent washes and incubations were 
performed under ice cold conditions. The cells were ana 
lyzed using a FACStar flow cytometer (Becton Dickinson) 
and the results were analyzed using WINANOMOLARDI 
Software (Trotter J., http://facs. Scripps.edu). Flow cytomet 
ric analysis of peptide loaded cells was performed as pre 
viously described (Denkberg, G. et al., 2002. Proc. Natl. 
Acad. Sci. U.S.A. 99:9421-9426; Lev, A. et al., 2002. 
Cancer Res.62:3184-3194). 
0382 Competition binding assays: Flexible ELISA plates 
were coated with BSA-biotin and 10 micrograms of HLA 
A2/Taxo complex in a Volume of 100 microliters were 
immobilized, as previously described (Lev, A. et al., 2002. 
Cancer Res.62:3184-3194; Cohen, C.J. et al., 2002. Cancer 
Res.62:5835-5844). Binding of soluble purified Fab was 
performed via a competitive binding analysis in which the 
ability of purified Fab to inhibit the binding of 125iodine 
Fab to specific Surface immobilized HLA-A2/Taxo com 
plex was examined. Recombinant Fab was radiolabeled with 
125iodine using the Bolton-Hunter reagent. The radiola 
beled Fab was added to the wells as a tracer (3x10 to 5x10 
counts per minute per well) in the presence of increasing 
concentrations of unlabeled Fab as competitor. Binding 
assays were performed by incubation at room temperature 
for 1 hour in phosphate buffered Saline Solution. After 
incubation, plates were washed 5 times with phosphate 
buffered saline solution and bound radioactivity was deter 
mined using a gamma counter. The apparent affinity of Fab 
was determined by extrapolating the concentration of com 
petitor necessary to achieve 50 percent inhibition of binding 
of 125iodine labeled Fab to the immobilized HLA-A2/ 
Taxo complex. Non Specific binding was determined by 
adding a 20 to 40 fold excess of unlabeled Fab. 
0383 Enzyme-linked immunohistochemical analysis of 
specific human MHC/viral peptide complexes: JY or APD 
cells were transfected with pcTAX vector, as described 
above. After 24 hours, transfected cells were incubated with 
20 micrograms of horseradish peroxidase (HRP) labeled 
T3F2. Fab tetramer for 1 hour on ice in RMPI Supplemented 
with 10 percent FCS. The cell suspension was applied onto 
glass Slides precoated with 0.1 percent poly-L-lysine 
(Sigma), as previously described Harlow, E., and Lane, D. 
in: “Antibodies: A Laboratory Manual”. Cold Spring Har 
bor, Cold Spring Harbor Laboratory Press (1988), and the 
Slides were incubated for 1 hour at room temperature. 
Following incubation, the Slides were washed three times 
with phosphate buffered saline solution, and incubated with 
a DAB+ solution (Dako) for 1 minute followed by washing 
with phosphate buffered Saline Solution to remove exceSS 
Staining reagent. 

0384 Expression and purification of soluble recombinant 
anti HLA-A2/Taxo complex immunotoxin: The DNA 
Sequences encoding the heavy and light chain variable 
domains of T3F2 were recovered from Fab-phage clone by 
PCR amplification and subcloned using the NcoI-Not frag 
ment into bacterial expression vector pB-NN, for expres 
sion of T3F2-PE38, a single chain immunotoxin consisting 
of the toxin PE38KDEL fused to a single chain Fv of T3F2 
via the carboxy terminus of the light chain variable region. 
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Toxin PE38KDEL consists of the translocation and ADP 
ribosylation domains of Pseudomonas eXotoxin A. Expres 
sion in BL21 lDE3 cells, refolding from inclusion bodies, 
and purification of the T3F2-PE38 was performed as previ 
ously described (Brinkmann U. et al., 1991. Proc. Natl. 
Acad. Sci. U.S.A. 88:8616-20). 
0385 Experimental Results: 

0386 Generation of anti HLA-A2/Taxo complex anti 
bodies: The immune response in HTLV-1 infected patients 
carrying the MHC class I allele HLA-A2 is primarily 
directed against the HLA-A2 restricted Tax protein derived 
Taxo peptide by clonal expansion of HTLV-1 reactive 
CD8 positive T lymphocytes. 

Sep. 30, 2004 

selected Fab-phages was determined by a differential ELISA 
using Streptavidin coated wells incubated with biotinylated 
HLA-A2 in complex with either the Taxo peptide or 
negative control HLA-A2 restricted peptides. Phage clones 
analyzed following the third round of selection exhibited 
two types of binding patterns toward the HLA-A2/Taxo 
complex; one class of antibodies consisted of pan MHC 
binders which cannot differentiate between the various spe 
cific MHC/peptide complexes; the Second type consisted of 
antibodies that Specifically bound the HLA-A2/Taxo 
complex. The ELISA screen revealed that 87 percent of 
randomly selected clones (78/90) screened from the third 
round of panning appeared to Specifically bind the HLA 
A2/Taxo complex. 

TABLE 2 

Screening of Fab-phages for anti HLA-A2/Taxo complex Fab’s. 

Phage Phage 
Cycle input (I) output (O) 

1 7.2 x 10' 9.6 x 10 
2 5.8 x 10' 1.1 x 107 
3 5.2 x 1013 8.7 x 10 

0387 Recombinant HLA-A2/Tax complex was gen 
erated using a previously described single chain MHC-P- 
microglobulin fusion protein expression construct (Denk 
berg, G. et al., 2000. Eur. J. Immunol. 30:3522-3532). Using 
this construct, the extracellular domains of HLA-A2 are 
fused to B-microglobulin using a flexible 15 amino acid 
long peptide linker. The HLA-A2/Taxo complex was 
produced by in-vitro refolding of inclusion bodies in the 
presence of Tax peptide. The refolded HLA-A2/Tax 
complex was found to be very pure, homogenous, and 
monomeric, as determined by SDS-PAGE and size-exclu 
Sion chromatography analyses (data not shown). Recombi 
nant HLA-A2/Taxo complex generated by this strategy 
has been previously characterized in detail with respect to its 
biochemical, biophysical, and biological properties, and was 
found to be correctly folded and functional Denkberg, G. et 
al., 2000. Eur. J. Immunol. 30:3522-3532; Harlow, E., and 
Lane, D. in: “Antibodies: A Laboratory Manual”. Cold 
Spring Harbor: Cold Spring Harbor Laboratory Press 
(1988). 
0388 For selection of antibodies capable of specifically 
binding a specific MHC/peptide complex, a large Fab-phage 
library consisting of a repertoire of 3.7x10" recombinant 
human Fab's (de Haard, H. J. et al., 1999. J. Biol. Chem. 
274.18218-18230) was used. Due to exposure of the Fab's to 
Streptavidin coated plates during Selection, the library was 
first depleted of Streptavidin binders, and Subsequently used 
for panning Soluble recombinant HLA-A2/Taxo com 
plex. A 1,300 fold enrichment in phage titer was observed 
after three rounds of panning (Table 2). The specificity of the 

Fraction 

Ratio Fold MHC/peptide MHC peptide No. of 

(O/I) enrichment complex binders complex binders Fab's 

1.3 x 107 

1.9 x 107 1.5 15/90 (17%) 10/90 (11%) 6 
1.7 x 10 1,300 78/90 (87%) 56/90 (62%) 14 

0389) However, an unexpectedly high percentage of 
Fab's, 62 percent (56/90), were fully Taxo peptide depen 
dent for binding and Specific for HLA-A2/Taxo complex 
when tested as Fab-phages in ELISAS using various HLA 
A2/control peptide complexes as binding targets. AS shown 
in Table 2, 62 percent of the clones bound only to the 
HLA-A2/Tax, complex and not to negative control com 
plexes containing other HLA-A2 restricted peptides. Such 
clones thus exhibited an MHC restricted peptide specific 
binding similar to T-cell receptors (TCRs). These apparent 
HLA-A2/Tax, complex specific clones remained specific 
for HLA-A2/Taxo complex in a Secondary Screening 
using HLA-A2 complexed with other HLA-A2 restricted 
peptides (listed under Materials and Methods). FIG. 1 
shows a representative analysis of four Fab clones which 
reacted only with the HLA-A2/Taxo complex and not 
with HLA-A2/negative control peptide complexes display 
ing melanoma gp100 and MART-1 derived epitopes, and the 
MUC1 derived D6 epitope. 

0390 The diversity pattern of the peptide specific clones 
(from round two or three) was examined by DNA fingerprint 
analysis. Twenty different restriction patterns (6 for clones 
isolated from the Second round of panning, and 14 different 
patterns after the third round of Selection) were found, 
indicating Successful Selection of Several different Fab's 
capable of Specifically binding HLA-A2/Taxo complex. 
DNA sequencing analysis confirmed these observations. The 
variable heavy and variable light chain complementarity 
determining region Sequences of 14 clones Specific for 
HLA-A2/Tax, complex are shown in Table 3. 
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TABLE 3-continued 

Amino acid sequences of complementarity determining regions of Fab's 
specifically binding HLA-A2/Tax Lig complex. 

Fab Chain CDR1 CDR2 CDR3 

T4B12 H SYAIS (SEQ ID NO: 92) GIIPIPGITNYAQK (SEQ ID NO: 93) RVGYYYGMDV (SEQ ID NO: 94) 
FQG 

L AGSGGDIASNFVQ (SEQ ID NO: 95) EENRRPS (SEQ ID NO: 96) QSYDGSAW (SEQ ID NO: 97) 

*H-heavy chain, L-light chain 

0391) Specificity and affinity of anti HLA-A2/Tax 
complex Fab's: Using E. coli BL21 or TG1 cells, soluble 
Fab's from 3 phage clones exhibiting the most specific 
binding pattern to HLA-A2/Taxo complex (analyzed 
above, FIG. 1) were produced. 
0392 SDS-PAGE analysis of Fab's purified from the 
periplasmic fraction of E. coli transformants by nickel 
affinity chromatography revealed homogenous, pure Fab's 
with the expected molecular weight of 50 kDa (FIG. 2a). 
Quantities of 2 to 4 milligrams of pure Fab was obtained 
from 1 liter of bacterial shake flask culture. For further 
manipulation; i.e. to increase the avidity of monomeric 
Fab's, the Fab's were also produced by in-vitro refolding. 
The light chain and Fd fragment (truncated portion of the 
heavy chain consisting of the variable region and the CH1 
domain of the constant region) were Subcloned into peT 
based expression vectors for T7 promoter regulated expres 
Sion of cloned inserts, and upon induction with IPTG, large 
amounts of recombinant protein accumulated as intracellular 
inclusion bodies (FIG. 2b). 
0393. Upon in-vitro redox shuffling refolding, purified 
monomeric Fab's were obtained in high yield (4 to 6 
milligrams of purified Fab was obtained from two 1 liter 
Shake flask cultures, each expressing the Fab light or Fd 
fragment; FIG.2c). 
0394 The fine specificity of the soluble Fab's for HLA 
A2/Taxo complex was analyzed by ELISA using bioti 
nylated HLA-A2/Taxo complex immobilized to BSA 
streptavidin coated wells. The BSA-streptavidin-biotin 
Spacer enables the correct folding of the complex, which 
may be distorted by direct binding to plastic. To verify 
correct folding of the bound complex and its Stability during 
binding assays, the ability of the bound complex to react 
with the conformation specific monoclonal antibody wo/32 
which exclusively recognizes correctly folded, peptide com 
plexed HLA was monitored. FIGS. 3a-c show specific 
binding of soluble Fab's T3D4, T3E3, and T3F2, respec 
tively, to HLA-A2/Taxo complex, but not to 10 control 
HLA-A2/peptide complexes containing viral epitopes 
derived from CMV or EBV, and a variety of tumor associ 
ated epitopes Such as telomerase epitopes (540, 865), mela 
noma gp100 and MART-1 derived epitopes (154.209,280 
and MART, respectively), and the MUC1 derived epitopes 
A7 and D6 (see experimental procedures for list of pep 
tides). Thus, these anti specific MHC/peptide complex Fab's 
exhibit the binding characteristics and fine Specificity of a 
TCR. In control experiments, the Fab's did not recognize the 
Taxo peptide alone when immobilized on the plate, nor 
immobilized Streptavidin or other protein antigens Such as 
BSA, IgG, RNAse, or chymotrypsin (data not shown). 

0395. The binding affinity properties of two of the soluble 
Fab's were tested using a Saturation ELISA assay using 
addition of increasing amounts of Fab's to biotinylated 
HLA-A2/Tax, bound to streptavidin coated plates. AS 
shown in FIGS. 4a–b, the binding of Fab's T3E3 and T3F2, 
respectively, was dose dependent and Saturable. Extrapolat 
ing the 50 percent binding Signal of either fragment revealed 
that their affinity was in the nanomolar range. 
0396 Finally, the apparent binding affinity of the Fab's 
for HLA-A2/Taxo complex was determined using a com 
petition binding assay in which the binding of 125iodine 
labeled Fab was competed with increasing concentrations of 
unlabeled Fab's. These binding studies (FIG.4c) revealed an 
apparent binding affinity of approximately 25 to 30 nano 
molar for the T3F2 antibody. Similar results were observed 
for the T3E3 antibody (not shown). 
0397) Detection of HLA-A2/Taxo complex on peptide 
pulsed antigen-presenting cells (APCs): To demonstrate that 
the isolated Fab's can Specifically bind HLA-A2/Taxo 
complex not only in the recombinant soluble form but also 
in the native form, as expressed on the cell Surface, murine 
TAP2 deficient RMA-S cells transfected with the human 
HLA-A2 gene in a single chain format (Pascolo, S. et al., 
1997. J. Exp. Med. 185:2043-2051) (HLA-A2.1/Db-B- 
microglobulin single chain, RMA-S-HHD cells). The Tax 
19 peptide and HLA-A2 restricted control peptides were 
loaded on RMA-S-HHD cells and the ability of the selected 
Fab's to bind to peptide loaded cells was monitored by flow 
cytometry. Peptide induced MHC stabilization of the TAP2 
mutant RMA-S-HHD cells was demonstrated by reactivity 
of monoclonal antibodies wo/32 (HLA conformation depen 
dent) and BB7.2 (HLA-A2 specific) with peptide loaded but 
not unloaded cells (data not shown). Fab's T3E3 and T3F2 
reacted only with Tax peptide loaded RMA-S-HHD 
cells but not with cells loaded with the gp100 derived 
G9-154 peptide (FIGS. 5a-b, respectively). Similar results 
were observed using flow cytometric analysis using 10 other 
HLA-A2 restricted control peptides (data not shown). 
0398 Cells of the TAP and HLA-A2 positive EBV trans 
formed B lymphoblast cell line JY were also used as APCs. 
The cells were incubated with Taxo peptide, and HLA 
A2 restricted control peptides, and following incubation the 
cells were washed and incubated with the Fab's. The T3E3 
or T3F2 Fab's were found to bind only to JY cells incubated 
with the Taxo peptide against which they were selected 
but not to HLA-A2 restricted control peptides (FIGS. 5c-d, 
respectively). As a control, peptide loaded HLA-A2 nega 
tive/HLA-A1 positive APD B cells were also used. No 
binding of the Fab's to these cells was observed (data not 
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shown). Fab's T3E3 and T3F2 were also tested for binding 
to peptide pulsed mature HLA-A2 positive dendritic cells. 
As shown in FIGS. 5e-f, respectively, the T3E3 and T3F2 
Fab's recognized HLA-A2 positive dendritic cells pulsed 
with Taxo peptide but not with a control gp100 derived 
peptide. 

0399. The Fab's were modified for detection of MHC/ 
peptide complex on the Surface of cells. Since the density of 
a particular endogenous HLA/peptide complex on cells is 
expected to be low compared to that of peptide pulsed APCs, 
the avidity of Fab T3F2 was increased by making Fab 
tetramers, which are directly tagged with a fluorescent 
probe. This approach was used previously to increase the 
binding avidity of MHC/peptide complexes to TCRs or to 
increase the Sensitivity of recombinant antibody molecules 
(Cloutier, S. M. et al., 2000. Mol. Immunol. 37:1067-1077). 
Another advantage of using fluorescently labeled tetramers 
is that only a single Staining Step is required, whereas 
monomeric unlabeled Fab's require a fluorescently labeled 
secondary antibody. The Fab tetramers generated with fluo 
rescently labelled Streptavidin were thus used to measure the 
expression of HLA-A2/Taxo complex on the Surface of 
peptide pulsed APCs. As shown in FIGS. 6a-c, the intensity 
of the binding as measured by flow cytometry with peptide 
pulsed RMA-S-HHD (FIG. 6a), JY cells (FIG. 6b), and 
human dendritic cells (FIG. 6c), was dramatically increased 
by two logs compared to the staining intensity with the T3F2 
Fab monomer. 

04.00 Unexpectedly, the staining pattern of the mature 
HLA-A2 positive dendritic cells was found to be scattered 
over a wide range of fluorescence intensities, indicating for 
the first time that dendritic cell populations display hetero 
geneous levels of Specific MHC/peptide complexes at the 
cell Surface. Such results therefore indicate the potency of 
the Fab's such as those described herein for studying the 
biology of specific MHC/peptide complex presentation by 
APCS. 

04.01. In particular, these results demonstrate the ability 
of the Fab's to detect cell Surface displayed HLA-A2/Tax 
19 complex. 

0402 Cell surface detection of HLA-A2/Taxo com 
plex formed by intracellular antigen processing: To examine 
the ability of the Fab's to detect HLA-A2/Taxo complex 
produced by physiological antigen processing, the HTLV-1 
Tax gene was transfected into HLA-A2 positive and nega 
tive JY or APD cells, respectively. Twenty four hours 
following transfection, the reactivity of T3F2 to cell surface 
displayed HLA-A2/Taxo complex was tested by flow 
cytometry. The analysis was performed using the high 
avidity tetrameric Fab T3F2. Positive staining above control 
could be clearly seen only with HLA-A2 positive JY cells 
transfected with the Tax gene but not with HLA-A2 negative 
cells transfected with the Tax gene (FIGS. 7a-b, respec 
tively). Negative control Fab G2D12 specific for HLA-A2/ 
G9-154 complex did not react with the Tax transfected JY 
cells (FIG. 7a). The Tax peptide specific, MHC 
restricted pattern of reactivity by T3F2 was not due to 
differences in transfection efficiency, or HLA expression of 
JY and APD cells. As determined via control experiments 
employing transfection of green fluorescent protein (GFP) 
into these cells, the percentage of transfected cells with both 
cell lines using the Same transfection protocol used for 
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expression of Fab was similar (FIG. 7c), and the staining 
intensity of these cells with wo/32, a pan MHC monoclonal 
antibody, was similar (data not shown). These results indi 
cate that the Fab's are capable of detecting HLA-A2/Tax 
complex formed by intracellular antigen processing. 

0403. The use of Fab T3F2 for detecting HLA-A2/Tax 
19 complex on virus infected cells was attempted. To this 
end, HLA-A2 negative HUT 102 and HLA-A2 positive 
RSCD4 cells (human CD4 positive T lymphocyte cell lines 
infected with HTLV-1) were used. As shown in FIG. 7d, a 
significant staining with Fab T3F2 was observed on RSCD4 
but not on HUT 102 cells, indicating that the Fab is capable 
of detecting the Specific HLA-A2/Taxo complex on the 
Surface of virus infected cells. Unexpectedly, the Staining 
pattern revealed two cell Subpopulations having moderate or 
high reactivity, respectively, with the Fab, which may indi 
cate variability in the expression of the HLA-A2/Taxo 
complex within subpopulations of RSCD4 HTLV-1 infected 
cells. Similar variability was observed in Staining experi 
ments with an anti Tax protein antibody (not shown). 
Negative control Fab G2D12 specific for HLA-A2/G9-154 
complex did not stain RSCD4 cells (FIG. 7d). 
04.04 These results underscore the utility of anti specific 
MHC/peptide complex Fab's, in particular that of the above 
described anti HLA-A2/Taxo complex fragments, for the 
Study of antigen presentation on APCs as well as virus 
infected cells. 

04.05 High sensitivity detection and direct quantitation of 
Surface expressed HLA-A2/Taxo complex on APCs and 
Virus infected cells: The data presented above demonstrate 
the high Specificity of the HLA-A2/Taxo compleX Spe 
cific Fab's as well as their ability to detect naturally pro 
cessed Taxo peptide complexed with HLA-A2. The Sen 
sitivity of specific MHC/peptide recognition by the Fab's 
in-vitro was tested by staining with Fab T3F2 was tested 
over a broad range of Taxo peptide concentrations. AS 
shown in FIGS. 8a-b, titration of peptide pulsed JY cells 
using graded concentrations of Taxi-o peptide demon 
Strated Staining intensity dependent on the concentration of 
the peptide used for pulsing, and that the Fab was capable of 
detecting HLA-A2-Taxo complex when pulsing Taxo 
peptide at a concentration in the low nanomolar range. The 
staining intensity of peptide pulsed JY cells observed with 
T3F2. Fab was estimated by comparison to calibration beads 
displaying graded numbers of phycoerythrin molecules. 
This comparison enabled determination of the number of 
HLA-A2/Tax, complexes displayed on the surface of cells 
that are pulsed with various concentrations of the Taxo 
peptide (FIG. 8a and Table 2). Specific detection of as few 
as 100 HLA-A2-Taxo complexes per cell was achieved 
(using 6 nanomolar Taxo peptide pulsing) and reached 
saturation at about 1.1.x to 1.2x10 complexes per cell when 
pulsing with 25 to 50 micromolar Taxo peptide. 

0406. These results therefore demonstrate that the sensi 
tivity of specific MHC/peptide complex detection by T3F2 
Fab is in the same range as the minimal concentration 
peptide needed to elicit measurable cytokine Secretion (IL-2 
or IFN-Y) from T lymphocyte hybridomas or target T lym 
phocyte lysis by CD8 positive cytotoxic T lymphocyte lines 
(Reis e Sousa, C., and Germain, R. N., 1995. J. Exp. Med. 
182:841-851; Reis e Sousa, C. et al., 1996. J. Exp. Med. 
184:149-157). 
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0407. A major problem hampering the study of MHC 
dependent antigen presentation is the unavailability of 
adequate methods for quantifying Surface expression levels 
on individual cells of specific MHC/peptide complexes 
produced by intracellular antigen processing. Using flow 
cytometric analysis of cell Surface display of HLA-A2/Tax. 
14 complex using Fab T3F2 and comparison of the fluores 
cence intensity of T3F2 stained cells with that of calibration 
beads displaying graded numbers of phycoerythrin Sites, it 
was possible to quantitate the number of Specific HLA-A2/ 
Taxo complexes on the cell Surface (Table 4). Namely, JY 
cells pulsed with 1.5 micromolar Taxo peptide displayed 
on their surface 5x10 complexes per cell, while JY cells 
transfected with the Tax gene displayed on their Surface, 
after intracellular antigen processing, 1x10" complexes per 
cell. The latter result is in complete agreement with recent 
quantitation of murine H-2k bound to the ovalbumin pep 
tide SINFEKL after recombinant Vaccinia virus infection of 
cells in-vitro using an anti Specific mouse MHC/peptide 
complex antibody (Porgador, A. et al., 1997. Immunity 
6:715-726). As shown in FIG. 7d and Table 4, direct 
detection of HLA-A2/Taxo complex on HTLV-1 infected 
cells enabled quantification of the number of complexes 
displayed on these cells. This analysis, using calibration 
beads, revealed that virus infected RSCD4 cells display on 
their Surface about 3x10" HLA-A2/Taxo complexes per 
cell. As demonstrated in FIG. 7d, Fab T3F2 recognized two 
Subpopulations of HTLV-1 infected RSCD4 cells with high 
and moderate reactivity. The highly reactive cells express on 
their surface 3x10" HLA-A2/Taxo complexes while the 
cell population with low to moderate Staining intensity 
expresses Several hundred HLA-A2/Taxo complexes. 
These results clearly demonstrate the power of Such anti 
Specific MHC/peptide complex Fab's to quantitate Specific 
MHC/peptide complex expression on each cell in a popu 
lation. 

0408 Detection of cells displaying HLA-A2/Tax 
complex in a heterogeneous cell population: At present, 
there are no reagents available for detecting and phenotyp 
ing individual cells displaying Specific MHC/peptide com 
plexes in mixed cell populations. Such reagents would have 
great utility, for example, for detecting or staging tumori 
genic cells, or for Studying antigen presentation in lymphoid 
tissues within heterogeneous cell populations. The anti Spe 
cific MHC/peptide complex Fab's described above would be 
ideally Suited to conduct Such analyses. To Simulate a 
heterogeneous population of cells in which only a Small 
fraction expresses a Specific MHC/peptide complex, Tax 
transfected and control non transfected JY cells were mixed 
in various ratios, and the reactivity of T3F2. Fab to such cells 
was analyzed by flow cytometry. As shown in FIG. 8c, 
single color flow cytometric analysis using T3F2. Fab allows 
accurate identification of the admixed Tax transfected JY 
cells that express on their Surface HLA-A2/Taxo com 
plex generated by intracellular antigen processing. T3F2. Fab 
was shown to be able to detect Tax transfected JY cells in a 
proportion as low as 1 percent within a population of non 
transfected cells (FIGS. 8c-d), as demonstrated by the 
ability to detect 0.5 percent of positive cells (calculated from 
a maximal 61.2 percent transfection efficiency of JY cells; 
FIG. 8d). 
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TABLE 4 

Quantitation of the number of HLA-A2/Taxo 
complexes on the surface 

of APCs and HTLV-1-infected cells 

Mean number of 
Cells sites per cell 

JY (50 mM peptide pulsed) 
JY (1.5 mM peptide pulsed) 5,150 + 691 
JY (Tax-transfected) 12,746 + 2,877 
RSCD4 (CD4 positive T-cells, HTLV-1-infected) High: 32,820 + 4,910 

Low: 456 - 72 
32 - 13 

120,132 + 16,934 

Background 

*The fluorescence intensity of stained cells in each experiment was com 
pared with fluorescence intensities of calibration beads with known num 
bers of phycoerythrin (PE) molecules per bead (QuantiBRITE PE beads, 
Becton-Dickinson) and the number of sites for each experiment was deter 
mined. The mean number of non specific sites was determined by the 
intensity of staining of cells that are HLA-A2 positive but not infected 
with HTLV-1, HLA-A2 negative cellsinfected with HTLV-1, or APCs not 
transfected with the Tax gene. The number of specific sites for each 
experiment was then calculated for each experiment. The deviation in 
number of sites depend on the sensitivity of detection and the physiologi 
cal status of the cells in each individual determination. 
**The background number of sites was determined as described, using 
SK-BR3 (HLA-A2 negative/HUT102), FM3D (HLA-A2 positive), and JY 
(HLA-A2 positive) cells not transfected with the Tax gene as controls. 

04.09 These results demonstrate the ease with which anti 
specific MHC/peptide complex Fab's can reveal a cell Sub 
population bearing a specific endogenously generated MHC/ 
peptide complex. 

0410. Immunoahistochemical detection of cells display 
ing HLA-A2/Taxo complex generated by intracellular 
antigen processing: Another major potential use for anti 
specific MHC/peptide complex antibodies is in situ immu 
nohistochemical analysis of Specific MHC/peptide com 
plexes in tissues. As a first Step to assess this potential, the 
capacity of T3F2. Fab to detect in situ HLA-A2/Tax 
complex displayed on JY cells by intracellular antigen 
processing was determined. Tax transfected JY cells were 
Subjected to Single Step immunohistochemical analysis 
using horseradish peroxidase conjugated T3F2 Fab. AS 
shown in FIGS. 9a–f these experiments showed the capacity 
of the Fab to Strongly and Specifically stain Tax transfected 
(FIGS. 9a-b) but not control non transfected JY cells (FIG. 
9c). Negative control Fab G2D12 specific for HLA-A2/G9 
154 complex did not exhibit any significant immune reac 
tivity on Tax transfected JY cells (FIG. 9d). Further evi 
dence for the specific, MHC restricted reactivity of Fab 
T3F2 in these in situ immunohistochemistry experiments is 
provided by the lack of reactivity of the Fab with Tax 
transfected (FIG. 9e) and non transfected (FIG.9f) HLA 
A2 negative/HLA-A1 positive APD cells. These data dem 
onstrate the capacity of the T3F2. Fab to specifically detect 
HLA-A2/Taxo complex generated by intracellular anti 
gen processing in Situ on cells and potentially in tissue 
Sections. To the present inventors knowledge, this is the first 
demonstration of in Situ detection of a specific human 
MHC/peptide complex. 

0411 Specific cytolysis of cells displaying HLA-A2/ 
Taxo complex by T3F2-PE38 immunotoxin: The capac 
ity of an anti specific human MHC/viral peptide complex 
immunotoxin to cytolyse cells displaying Such a complex 
was determined by testing the capacity of T3F2-PE38 to 
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kill/damage peptide loaded APCs. The killing assay was 
performed by loading JY cells with Taxo peptide, or 
control HLA-A2 restricted peptides, including the gp100 
derived G9-209 peptide. As shown in FIG. 10, T3F2-PE38 
was capable of killing JY cells loaded with Taxo peptide 
with an ICs of 2,500 nanograms per milliliter. No T3F2 
PE38 mediated cytolysis of JY cells loaded with control 
HLA-A2 restricted peptides, or of cells not loaded with 
peptide occurred. 
0412. Thus, the capacity to specifically and efficiently 
kill/damage target cells displaying a Specific human MHC/ 
Viral peptide complex using cytotoxic conjugates targeted 
using an antibody Specific for Such a complex was demon 
strated for the first time. 

0413 Discussion: The above described results demon 
Strate for the first time generation of recombinant antibody 
derived molecules, Such as Fab's, capable of Specifically 
binding Specific human MHC/pathogen-derived peptide 
complexes, Such as MHC/viral peptide complexes, and of 
cytotoxic conjugates including Such molecules to specifi 
cally kill/damage cells displaying Such complexes. Until 
now, anti Specific MHC/pathogen-derived peptide complex 
antibodies have been generated against murine forms of 
such complexes only (Andersen, P. S. et al., 1996. Proc. 
Natl. Acad. Sci. U. S. A 93:1820-1824; Day, P. M. et al., 
1997. Proc. Natl. Acad. Sci. U.S.A. 94:8064-8069; Porga 
dor, A. et al., 1997. Immunity 6:715-726; Reiter, Y. et al., 
Proc. Natl. Acad. Sci. U.S.A. 94:4631-4636). 
0414. These novel molecules exhibit high affinity, high 
Specificity binding to specific human MHC/pathogen-de 
rived peptide complexes, and hence display TCR like Speci 
ficity for Such complexes. However, in contrast to the 
inherently low affinity of TCRs for MHC/peptide com 
plexes, these molecules display the high affinity antigen 
binding characteristics of antibodies, while retaining TCR 
Specificity. By virtue of Such characteristics, Such molecules 
have very promising utility in the numerous diagnostic, 
therapeutic and Scientific applications which would benefit 
from the capacity to specifically label or target Specific 
human MHC/pathogen-derived peptide complexes. Such as 
those comprising viral peptides. 

0415 Crucial features of these Fab's were identified, 
including the capacity to: (a) bind with high Sensitivity and 
Specificity particular human MHC/pathogen-derived peptide 
complexes, Such as HLA-A2/Taxo complex, expressed or 
displayed by cells which are infected with a pathogen Such 
as HTLV-1, peptide loaded, in Suspension, and/or Surface 
immobilized using immunohistochemical techniques, and 
(b) the capacity to deliver molecules, Such as toxins, to cells 
displaying a specific human MHC/pathogen-derived peptide 
complex, Such as HLA-A2/Taxo complex. 
0416) An important feature of these molecules is their 
capacity to detect Specific human MHC/pathogen-derived 
peptide complexes at Surface densities near the threshold 
limit required for triggering Signaling via the TCR. Studies 
from other laboratories using a monoclonal antibody Specific 
for mouse MHC class I (H-2K) in complex with an oval 
bumin peptide indicated that the lower limit of sensitivity of 
flow cytometry detection is in the range of 100 to 500 
Specific MHC/peptide complexes per cell using Single Step 
or Sandwich staining techniques (Porgador, A. et al., 1997. 
Immunity 6:715-726). The data presented herein for anti 
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specific human MHC/pathogen-derived peptide Fab's are in 
good agreement with these numbers Since the HLA-A2/ 
Taxo complex Specific Fab was able to detect in a 
reproducible manner as few as 100 complexes per cell. 
These numbers agree with several estimates of the threshold 
number of specific MHC/peptide complexes on APCs 
required to elicit effector responses from T lymphocytes, 
such as cytokine secretion (Demotz, S. et al., 1990. Science 
249:1028-1030; Harding, C. V., and Unanue, E. R., 1990. 
Nature 346:574-576), and are about 10 fold greater than 
what may be required for cytotoxic T lymphocyte mediated 
cell lysis (Christinck E. R. et al., 1991. Nature 352:67-70; 
Sykulev Y. et al., 1996. Immunity 4:565-71). Using flow 
cytometry, it was possible to use an anti Specific human 
MHC/pathogen-derived peptide complex Fab to detect such 
complexes on cells pulsed with peptide concentrations being 
Similar to those required to trigger cytokine Secretion by T 
lymphocyte hybridoma or cytotoxic T lymphocyte lines, and 
being within a few fold of concentrations required for 
Sensitizing target T lymphocytes for lysis in a short term 
assay by APCs (Porgador, A. et al., 1997. Immunity 6:715 
726). The presently described data indicate that when 
applied to dissociated cell populations using flow cytometry, 
the Fab's can detect specific human MHC/pathogen-derived 
peptide complexes at densities approaching those required 
for activating T lymphocytes. Hence these molecules are 
Suitable reagents for evaluating Specific human MHC/patho 
gen-derived peptide complex expression at low but physi 
ologically relevant levels. 
0417. This principle was applied here to mixtures of the 
parental JY APCs and its Tax gene transfected derivative. 
The latter intracellularly processes Tax antigens and displayS 
the relevant HLA-A2/Taxo complex at the cell Surface, as 
demonstrated by positive Staining of Tax transfected but not 
control cells using T3F2 Fab. Even when using T3F2 Fab in 
a single Step staining for flow cytometry, it was possible to 
readily identify Tax transfected cells admixed with non 
transfected JY cells in a proportion as low as 1 percent. The 
extreme ease with which precise quantitation of cell Surface 
expressed specific human MHC/pathogen-derived peptide 
complexes can be accomplished using this approach also 
makes it an invaluable tool for analyzing antigen processing 
and presentation. Increasingly, Such analyzes are aimed at 
determining quantitative differences in antigen display 
resulting from use of distinct forms of an antigen, of various 
antigen delivery methods, or of cells deficient in Some 
known or Suspected component of the antigen processing 
machinery. Without reagents Such as the presently described 
anti specific human MHC/viral peptide complex Fab's, the 
quantitation of cell Surface levels of specific human MHC/ 
pathogen-derived peptide complexes relies on biochemical 
isolation of antigenic peptides. This is an expensive and 
laborious proceSS Subject to numerous experimental artifacts 
and cannot distinguish between intracellular pools of loaded 
molecules and those on the cell Surface accessible to TCRs. 

0418. In the data presented here, anti HLA-A2/Tax 
complex Fab's enabled quantitation of Such complexes gen 
erated by intracellular antigen processing on the Surface of 
cells transfected with the Tax gene or on HTLV-1 infected 
cells. This analysis demonstrated that intracellular antigen 
processing in Tax transfected cells led to a display of about 
10" specific MHC/peptide complexes per cell. Comparison 
with total HLA-A2 staining showed that nearly 90 percent of 
the HLA-A2 molecules were occupied with a single peptide 
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Species (not shown). These data agree with previous studies 
in which the number of H-2K/ovalbumin derived peptide 
complexes on the Surface of cells following infection with 
recombinant Vaccinia virus encoding the peptide was ana 
lyzed in a variety of contexts (Porgador, A. et al., 1997. 
Immunity 6:715-726). These data also agree with results 
from Studies investigating the occupancy of MHC class I 
molecules by peptides derived from Virally encoded proteins 
displayed by infected cells (Antón, L. C. et al., 1997. J. 
Immunol. 158:2535-42). Such occupancy estimates were 
obtained by analysis of stabilization of newly synthesized 
MHC class I heavy chain-B-microglobulin complexes, or 
by elution of peptides from expressed MHC class I mol 
ecules and reconstruction experiments to determine the 
peptide concentration in the eluates. The ability of Fab T3F2 
to detect the heterogeneity of HLA-A2/Taxo complex 
expression levels in a population of Virally infected cells was 
shown. Such novel and Striking data highlight the potential 
utility of such antibodies for studying specific human MHC/ 
pathogen-derived peptide complex expression in contexts 
Such as diagnosis of infection with a pathogen. 
0419 Immunohistochemical staining with T3F2. Fab per 
mitted in Situ detection of HLA-A2/Taxo complex gen 
erated by intracellular antigen processing on the Surface of 
Tax transfected JY cells. Staining of background HLA 
display levels with the Fab was insignificant under these 
conditions because neither non transfected cells nor HLA 
A2 negative cells transfected with Tax exhibited positive 
staining. Such data represent the first immunohistochemical 
Visualization of a specific human MHC/peptide complex on 
immobilized biological Samples. 
0420 Such an approach could be applied to confocal 
immunofluorescence microScopy, which, using anti Specific 
human MHC/pathogen-derived peptide complex antibodies, 
would permit analysis of the intracellular site(s) of assembly 
and trafficking of Such complexes. In Situ localization of 
APCs displaying or expressing Specific human MHC/patho 
gen-derived peptide complexes would be especially valu 
able in characterizing the intercellular interactions between 
APCs and T lymphocytes involved in initiation, propaga 
tion, and maintenance of anti viral T lymphocyte immune 
responses. Multicolor histochemistry could be used to reveal 
not only the type and location of viral APCs but also the 
phenotype of interacting anti viral T lymphocytes, including 
the Set of cytokines elicited. 
0421. The fact that 62 percent of the HLA-A2/Tax 
complex binding Fab's were peptide specific and MHC 
restricted was unexpected Since these antibodies were 
Selected from a non immune- repertoire considered not to be 
biased toward such specificity. The fact that it was possible 
to isolate from the same phage library recombinant Fab's 
capable of Specifically binding a large variety of Specific 
MHC/peptide complexes comprising various cancer associ 
ated or viral HLA-A2 restricted peptides (Denkberg, G. et 
al., 2002. Proc. Natl. Acad. Sci. U.S.A. 99:9421-9426; Lev, 
A. et al., 2002. Cancer Res.62:3184-3194) indicates that the 
capacity to isolate anti MHC/Taxo complex antibodies 
from Such a library was not Tax or peptide related. It is 
possible that one particular antibody family or antibody V 
gene Segment could have an intrinsic propensity to bind 
HLA-A2 molecules, and that the high frequency could be 
explained by a high abundance of Such antibodies in the non 
immune library. However, the Sequences of the Selected 
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clones are derived from many different antibody families 
and germline Segments, without any biases visible in the 
complementarity determining regions (CDRS) either (Table 
3). The high frequency and high affinities for some of the 
antibodies isolated herein Suggest that these molecules may 
be present at a high frequency in the antibody repertoires 
from the B cell donors of the phage library, however an 
in-vivo role for Such antibodies remains unclear. 

0422) Whatever the reason for this high frequency of 
Fab's to bind specific MHC/peptide complexes may be, it 
appears that this phage based approach can be Successfully 
applied to identify recombinant antibodies capable of Spe 
cifically binding to a large variety of specific human MHC/ 
pathogen-derived peptide complexes. Thus, it may now be 
possible to elucidate the role of pathogen derived antigens 
not only from the perspective of the T lymphocyte, using 
MHC/pathogen-derived peptide complex based TCR detec 
tion reagents Such as tetrameric Single chain MHC/patho 
gen-derived peptide complexes, but also from the perspec 
tive of pathogen-derived APCs and diseased cells, using the 
novel antibody type described herein. 
0423) A further application for anti specific human MHC/ 
pathogen-derived peptide complex antibodies is in Structure 
function Studies of Specific interactions between Such com 
plexes and cognate TCRS. By mutating particular residues in 
the MHC restricted pathogen-derived peptide and testing the 
influence of these mutations on the binding of the Fab's and 
peptide Specific T lymphocyte clones, it may be possible to 
obtain important data regarding the structure function rela 
tionship and the different nature of the recognition process 
between such Fab's and the native TCR (Stryhn A. et al., 
1996. Proc. Natl. Acad. Sci. U.S.A. 93:10338-10342). 
0424 Conclusions: By virtue of the capacity of the 
presently described Fab's to specifically bind with optimal 
affinity and Specificity particular human APM/pathogen 
derived antigen complexes, Such reagents are uniquely Suit 
able and optimal relative to all prior art compounds for: (a) 
identification, and characterization of cells/tissues express 
ing or displaying Such complexes; (b) specific killing of cells 
displaying Such complexes by targeting cytotoxic drugs or 
radionuclides to pathogen infected cells analogously to 
previously described methodologies (Boon, T. and Van der 
Bruggen, P., 1996. J. Exp. Med. 183:725-729; Renkvist, N. 
et al., 2001. Cancer Immunol. Immunother. 50:3-15; Rosen 
berg, S.A., 2001. Nature 411:380-384); (c) confocal micro 
Scopic visualization and characterization of the intracellular 
localization and trafficking of Such complexes; (d) tracking 
of cells displaying Such complexes in real-time via confocal 
microscopy and in-vivo; and (e) modulation of immune 
responses by blocking interactions between Specific human 
APM/pathogen-derived antigen complexes and cognate 
TCRS, analogously to previously described methodologies 
practiced by the present inventors (Denkberg, G. et al., 2002. 
Proc. Natl. Acad. Sci. U.S.A. 99:9421-9426; Lev, A. et al., 
2002. Cancer Res.62:3184-3194). For example, the pres 
ently described reagents could be used control pathogenic T 
lymphocyte mediated anti pathogen immune responses 
without the risk of antigen administration to an infected 
individual, and without the loss of function of an entire 
MHC allele, as would be the case with prior art anti MHC 
antibodies. 

0425 Thus, the presently described compounds are 
uniquely and optimally Suitable for diagnosing, character 
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izing and treating diseases in humans caused by pathogens 
Such as viruses, and for Studying aspects of Such diseases 
involving antigen presentation. 

0426. It is appreciated that certain features of the inven 
tion, which are, for clarity, described in the context of 
Separate embodiments, may also be provided in combination 
in a single embodiment. Conversely, various features of the 
invention, which are, for brevity, described in the context of 
a single embodiment, may also be provided Separately or in 
any Suitable Subcombination. 
0427 Although the invention has been described in con 
junction with Specific embodiments thereof, it is evident that 
many alternatives, modifications and variations will be 
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apparent to those skilled in the art. Accordingly, it is 
intended to embrace all Such alternatives, modifications and 
variations that fall within the spirit and broad scope of the 
appended claims. All publications, patents, patent applica 
tions and Sequences identified by their accession numbers 
mentioned in this specification are herein incorporated in 
their entirety by reference into the Specification, to the same 
extent as if each individual publication, patent, patent appli 
cation or Sequence identified by its accession number was 
Specifically and individually indicated to be incorporated 
herein by reference. In addition, citation or identification of 
any reference in this application shall not be construed as an 
admission that Such reference is available as prior art to the 
present invention. 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 97 

<210> SEQ ID NO 1 
&2 11s LENGTH 23 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Single strand DNA oligonucleotide 

<400 SEQUENCE: 1 

agcggataac aattitcacac agg 

<210> SEQ ID NO 2 
<211& LENGTH 24 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

23 

<223> OTHER INFORMATION: Single strand DNA oligonucleotide 

<400 SEQUENCE: 2 

tttgtcgtot titccagacgt tagt 

<210> SEQ ID NO 3 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: HLA-A2 restricted peptide 

<400 SEQUENCE: 3 

Leu Leu Phe Gly Tyr Pro Val Tyr Val 
1 5 

<210> SEQ ID NO 4 
&2 11s LENGTH 9 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: HLA-A2 restricted peptide 

<400 SEQUENCE: 4 

Leu Leu Leu Thir Wall Leu. Thir Wal Wall 
1 5 

<210 SEQ ID NO 5 
&2 11s LENGTH 9 

24 
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-continued 

&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: HLA-A2 restricted peptide 

<400 SEQUENCE: 5 

Asn Leu Thir Ile Ser Asp Val Ser Val 
1 5 

<210> SEQ ID NO 6 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: HLA-A2 restricted peptide 

<400 SEQUENCE: 6 

Asn Lieu Wall Pro Met Wall Ala Thr Wall 
1 5 

<210 SEQ ID NO 7 
&2 11s LENGTH 9 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: HLA-A2 restricted peptide 

<400 SEQUENCE: 7 

Ser Val Arg Asp Arg Lieu Ala Arg Lieu 
1 5 

<210 SEQ ID NO 8 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: HLA-A2 restricted peptide 

<400 SEQUENCE: 8 

Ile Leu Ala Lys Phe Lieu. His Trp Lieu 
1 5 

<210 SEQ ID NO 9 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: HLA-A2 restricted peptide 

<400 SEQUENCE: 9 

Arg Lieu Val Asp Asp Phe Leu Lieu Val 
1 5 

<210> SEQ ID NO 10 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: HLA-A2 restricted peptide 

<400 SEQUENCE: 10 

Ile Met Asp Glin Val Pro Phe Ser Val 
1 5 

Sep. 30, 2004 
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<210> SEQ ID NO 11 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: HLA-A2 restricted peptide 

<400 SEQUENCE: 11 

Tyr Leu Glu Pro Gly Pro Val Thr Val 
1 5 

<210> SEQ ID NO 12 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: HLA-A2 restricted peptide 

<400 SEQUENCE: 12 

Lys Thr Trp Gly Glin Val Trp Glin Val 
1 5 

<210> SEQ ID NO 13 
&2 11s LENGTH 10 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: HLA-A2 restricted peptide 

<400 SEQUENCE: 13 

Glu Ala Ala Gly Ile Gly Ile Lieu. Thr Val 
1 5 10 

<210> SEQ ID NO 14 
&2 11s LENGTH 5 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 14 

Ser Tyr Thr Ile Ser 
1 5 

<210 SEQ ID NO 15 
&2 11s LENGTH 17 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 15 

Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe Glin 
1 5 10 15 

Gly 

<210> SEQ ID NO 16 
&2 11s LENGTH 13 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

Sep. 30, 2004 
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<400 SEQUENCE: 16 

Asp Thr Asp Ser Ser Gly Tyr Tyr Gly Ala Val Asp Tyr 
1 5 10 

<210 SEQ ID NO 17 
<211& LENGTH: 11 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 17 

Arg Ala Ser Glin Ser Val Gly Ser Tyr Lieu Ala 
1 5 10 

<210> SEQ ID NO 18 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 18 

Asp Ala Ser His Arg Ala Thr 
1 5 

<210 SEQ ID NO 19 
<211& LENGTH: 11 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 19 

Gln Glin Arg Ser Asn Trp Pro Pro Met Tyr Thr 
1 5 10 

<210> SEQ ID NO 20 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 20 

Ser Tyr Gly Met His 
1 5 

<210> SEQ ID NO 21 
&2 11s LENGTH 17 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 21 

Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Wall Lys 
1 5 10 15 
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Gly 

<210> SEQ ID NO 22 
&2 11s LENGTH 15 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 22 

Asp Phe Asp Tyr Gly Asp Ser Tyr Tyr Tyr Tyr Gly Met Asp Val 
1 5 10 15 

<210> SEQ ID NO 23 
<211& LENGTH: 12 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 23 

Arg Ser Ser Glin Ser Lieu Lleu. His Ser Asn Gly Tyr 
1 5 10 

<210> SEQ ID NO 24 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 24 

Leu Gly Ser Asn Arg Ala Ser 
1 5 

<210> SEQ ID NO 25 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 25 

Met Glin Ala Leu Gln Thr Pro Arg Thr 
1 5 

<210> SEQ ID NO 26 
&2 11s LENGTH 5 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 26 

Asn Tyr Gly Ile Asn 
1 5 

<210 SEQ ID NO 27 
&2 11s LENGTH 17 
&212> TYPE PRT 
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<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 27 

Trp Ile Ser Ala Tyr Asn Gly Asp Thr Lys Tyr Ala Glin Arg Lieu Glin 
1 5 10 15 

Asp 

<210> SEQ ID NO 28 
<211& LENGTH: 12 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 28 

Gly Asp Ser Thr Val Gly Tyr Glu Tyr Leu Gln Tyr 
1 5 10 

<210 SEQ ID NO 29 
<211& LENGTH: 11 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 29 

Glin Ala Ser Glin Gly Ile Gly Lys Tyr Lieu. Asn 
1 5 10 

<210 SEQ ID NO 30 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 30 

Wall Ala Ser Ser Leu Glin Ser 
1 5 

<210> SEQ ID NO 31 
&2 11s LENGTH 9 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 31 

Glin Glin Thir Ser Ser Phe Pro Pro Thr 
1 5 

<210> SEQ ID NO 32 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 
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<400 SEQUENCE: 32 

Ser Tyr Ala Ile Ser 
1 5 

<210 SEQ ID NO 33 
&2 11s LENGTH 17 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 33 

Arg Ile Ile Pro Ile Leu Gly Ile Ala Asn Tyr Ala Glin Lys Phe Glin 
1 5 10 15 

Gly 

<210> SEQ ID NO 34 
<211& LENGTH: 14 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 34 

Gln Gly Gly Asp Tyr Ser Asn Tyr Tyr Tyr Tyr Met Asp Val 
1 5 10 

<210 SEQ ID NO 35 
<211& LENGTH: 11 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 35 

Arg Ala Ser Glin Ser Val Ser Ser Tyr Leu Ala 
1 5 10 

<210 SEQ ID NO 36 
&2 11s LENGTH 7 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 36 

Asp Ala Ser Asn Arg Ala Thr 
1 5 

<210 SEQ ID NO 37 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 37 

Gln His Arg Phe Asn Trp Pro Val Thr 
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<210 SEQ ID NO 38 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 38 

Ser Tyr Gly Met His 
1 5 

<210 SEQ ID NO 39 
&2 11s LENGTH 17 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 39 

Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Wall Lys 
1 5 10 15 

Gly 

<210> SEQ ID NO 40 
&2 11s LENGTH 16 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 40 

Asp Glin Thr Tyr Tyr Gly Ser Gly Ser Pro Arg Gly Gly Lieu. Asp Tyr 
1 5 10 15 

<210> SEQ ID NO 41 
&2 11s LENGTH 13 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 41 

Thr Gly Ser Ser Gly Ser Ile Ala Asn Asn Tyr Val Glin 
1 5 10 

<210> SEQ ID NO 42 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 42 

Glu Asp Asp Glin Arg Pro Ser 
1 5 

<210> SEQ ID NO 43 
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<211& LENGTH: 11 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 43 

Gln Ser Tyr Asp Asn Ser Asn Ser Phe Val Val 
1 5 10 

<210> SEQ ID NO 44 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 44 

Ser Asn. Ser Ala Ala Trp Asn 
1 5 

<210> SEQ ID NO 45 
&2 11s LENGTH 17 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 45 

Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Val Ser Val Lys 
1 5 10 15 

Ser 

<210> SEQ ID NO 46 
&2 11s LENGTH 15 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 46 

Gly Pro Tyr Asp Thr Thr Gly Pro Trp Gly Asn Trp Phe Asp Pro 
1 5 10 15 

<210> SEQ ID NO 47 
<211& LENGTH: 11 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 47 

Arg Ala Ser Glin Ser Val Ser Ser Asp Leu Ala 
1 5 10 

<210> SEQ ID NO 48 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
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<223> OTHER INFORMATION: Sequence of complementarity determining region 
of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 48 

Gly Ala Ser Tyr Arg Ala Thr 
1 5 

<210 SEQ ID NO 49 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 49 

Gln Glin Tyr Gly Ser Ser Pro Arg Thr 
1 5 

<210 SEQ ID NO 50 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 50 

Ser Tyr Gly Met His 
1 5 

<210 SEQ ID NO 51 
&2 11s LENGTH 17 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 51 

Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Wall Lys 
1 5 10 15 

Gly 

<210> SEQ ID NO 52 
&2 11s LENGTH 15 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 52 

Asp Phe Asp Tyr Gly Asp Ser Tyr Tyr Tyr Tyr Gly Met Asp Val 
1 5 10 15 

<210 SEQ ID NO 53 
&2 11s LENGTH 16 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 53 
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Arg Ser Ser Glin Ser Lieu Lleu. His Ser Asn Gly Tyr Asn Tyr Lieu. Asp 
1 5 10 15 

<210> SEQ ID NO 54 
&2 11s LENGTH 7 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 54 

Leu Gly Ser Asn Arg Ala Ser 
1 5 

<210 SEQ ID NO 55 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 55 

Met Glin Ala Leu Gln Thr Pro Arg Thr 
1 5 

<210 SEQ ID NO 56 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 56 

Ser Tyr Ala Met Ser 
1 5 

<210 SEQ ID NO 57 
&2 11s LENGTH 17 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 57 

Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys 
1 5 10 15 

Gly 

<210 SEQ ID NO 58 
&2 11s LENGTH 13 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 58 

Asp Ser Lieu Ala Gly Ala Thr Gly. Thir Asp Phe Asp Tyr 
1 5 10 
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<210 SEQ ID NO 59 
<211& LENGTH: 12 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 59 

Arg Ala Ser Glin Thr Val Thr Ala Asn Tyr Leu Ala 
1 5 10 

<210 SEQ ID NO 60 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 60 

Asp Ala Ser Val Arg Ala Thr 
1 5 

<210> SEQ ID NO 61 
&2 11s LENGTH 9 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 61 

Gln Glin Tyr Gly Ser Ser Pro Ile Thr 
1 5 

<210> SEQ ID NO 62 
&2 11s LENGTH 5 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 62 

Ser Tyr Ala Met Ser 
1 5 

<210 SEQ ID NO 63 
&2 11s LENGTH 17 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 63 

Gly Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys 
1 5 10 15 

Gly 

<210> SEQ ID NO 64 
<211& LENGTH: 14 
&212> TYPE PRT 
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<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 64 

Asp Phe Asp Tyr Gly Gly Asn. Ser Gly Ser Lieu Phe Asp Tyr 
1 5 10 

<210 SEQ ID NO 65 
<211& LENGTH: 12 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 65 

Gly Ala Ser Glu Ser Val Gly Gly Asn Tyr Lieu Ala 
1 5 10 

<210 SEQ ID NO 66 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 66 

Asp Ala Ser Thr Arg Ala Thr 
1 5 

<210 SEQ ID NO 67 
&2 11s LENGTH 10 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 67 

Gln His Tyr Gly Ser Ser Pro Ser Thr Tyr 
1 5 10 

<210 SEQ ID NO 68 
&2 11s LENGTH 6 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 68 

Ser Ser Asn Trp Trp Ser 
1 5 

<210 SEQ ID NO 69 
&2 11s LENGTH 16 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 69 
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Glu Ile Tyr His Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys Ser 
1 5 10 15 

<210 SEQ ID NO 70 
<211& LENGTH: 14 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 70 

His Ser Tyr Asp Tyr Leu Trp Gly Thr Tyr Arg Phe Asp Tyr 
1 5 10 

<210 SEQ ID NO 71 
<211& LENGTH: 11 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 71 

Arg Ala Ser Glin Asp Ile Gly Thir Trp Lieu Ala 
1 5 10 

<210 SEQ ID NO 72 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 72 

Ala Ala Thir Thr Lieu. Glu Ser 
1 5 

<210 SEQ ID NO 73 
&2 11s LENGTH 9 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 73 

Gln Glin Ala Arg Ser Leu Pro Tyr Thr 
1 5 

<210> SEQ ID NO 74 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 74 

Asn Tyr Gly Ile Asn 
1 5 

<210 SEQ ID NO 75 
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&2 11s LENGTH 17 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 75 

Trp Ile Ser Ala Tyr Asn Gly Asp Thr Lys Tyr Ala Glin Arg Lieu Glin 
1 5 10 15 

Asp 

<210 SEQ ID NO 76 
<211& LENGTH: 12 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 76 

Gly Asp Ser Thr Val Gly Tyr Glu Tyr Leu Gln Tyr 
1 5 10 

<210 SEQ ID NO 77 
<211& LENGTH: 11 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 77 

Glin Ala Ser Glin Gly Ile Gly Lys Tyr Lieu. Asn 
1 5 10 

<210 SEQ ID NO 78 
&2 11s LENGTH 7 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 78 

Wall Ala Ser Ser Leu Glin Ser 
1 5 

<210 SEQ ID NO 79 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 79 

Glin Glin Thir Ser Ser Phe Pro Pro Thr 
1 5 

<210 SEQ ID NO 80 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
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-continued 

<223> OTHER INFORMATION: Sequence of complementarity determining region 
of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 80 

Ser Tyr Gly Met His 
1 5 

<210> SEQ ID NO 81 
&2 11s LENGTH 17 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 81 

Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Wall Lys 
1 5 10 15 

Gly 

<210> SEQ ID NO 82 
<211& LENGTH: 12 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 82 

Asp Tyr Asn Gly Tyr Gly Asp Tyr Val Lieu Gly Tyr 
1 5 10 

<210 SEQ ID NO 83 
<211& LENGTH: 11 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 83 

Arg Ala Ser Glin Ser Val Ser Ser Tyr Leu Ala 
1 5 10 

<210> SEQ ID NO 84 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 84 

Asp Ala Ser Asn Arg Ala Thr 
1 5 

<210 SEQ ID NO 85 
&2 11s LENGTH 10 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 85 
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Gln Glin Arg Ser Asn Trp Ala Ser Tyr Thr 
1 5 10 

<210 SEQ ID NO 86 
&2 11s LENGTH 5 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 86 

Ser Tyr Tyr Met His 
1 5 

<210 SEQ ID NO 87 
&2 11s LENGTH 17 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 87 

Ile Ile Asin Pro Ser Gly Gly Ser Thr Ser Tyr Ala Gln Lys Phe Glin 
1 5 10 15 

Gly 

<210 SEQ ID NO 88 
&2 11s LENGTH 15 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 88 

Asp Arg Gly Gly Gly Tyr Asp Wal Ser Pro Tyr Gly Met Asp Wal 
1 5 10 15 

<210 SEQ ID NO 89 
<211& LENGTH: 11 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 89 

Arg Ala Ser Glin Ser Ile Ser Ser Tyr Lieu. Asn 
1 5 10 

<210 SEQ ID NO 90 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 90 

Ala Ala Ser Asn Lieu Glin Thr 
1 5 
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<210 SEQ ID NO 91 
&2 11s LENGTH 8 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 91 

Gln Glin Thr Tyr Ser Leu Pro Thr 
1 5 

<210 SEQ ID NO 92 
&2 11s LENGTH 5 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 92 

Ser Tyr Ala Ile Ser 
1 5 

<210 SEQ ID NO 93 
&2 11s LENGTH 17 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 93 

Gly Ile Ile Pro Ile Pro Gly Ile Thr Asn Tyr Ala Gln Lys Phe Glin 
1 5 10 15 

Gly 

<210 SEQ ID NO 94 
&2 11s LENGTH 10 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 94 

Arg Val Gly Tyr Tyr Tyr Gly Met Asp Val 
1 5 10 

<210 SEQ ID NO 95 
&2 11s LENGTH 13 
&212> TYPE PRT 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 95 

Ala Gly Ser Gly Gly Asp Ile Ala Ser Asn. Phe Val Glin 
1 5 10 

<210 SEQ ID NO 96 
&2 11s LENGTH 7 
&212> TYPE PRT 
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<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 96 

Glu Glu Asn Arg Arg Pro Ser 
1 5 

<210 SEQ ID NO 97 
&2 11s LENGTH 8 
&212> TYPE PRT 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequence of complementarity determining region 

of Fab specifically binding HLA-A2/Tax11-19 complex. 

<400 SEQUENCE: 97 

Glin Ser Tyr Asp Gly Ser Ala Trp 
1 5 

What is claimed is: 
1. A composition-of-matter comprising an antibody or 

antibody fragment including an antigen-binding region 
capable of Specifically binding an antigen-presenting portion 
of a complex composed of a human antigen-presenting 
molecule and an antigen derived from a pathogen. 

2. The composition-of-matter of claim 1, wherein Said 
antibody is a monoclonal antibody. 

3. The composition-of-matter of claim 1, wherein said 
antibody fragment is a monoclonal antibody fragment. 

4. The composition-of-matter of claim 1, wherein Said 
antibody fragment is an Fab or a single chain Fv. 

5. The composition-of-matter of claim 1, wherein said 
antigen-binding region includes an amino acid Sequence 
selected from the group consisting of SEQID NOs: 14 to 97. 

6. The composition-of-matter of claim 1, wherein Said 
antibody or antibody fragment, or a part of Said antibody or 
antibody fragment is of human origin. 

7. The composition-of-matter of claim 6, wherein said 
part of Said antibody or antibody fragment is a portion of a 
constant region of Said antibody or antibody fragment, or a 
constant region of Said antibody or antibody fragment. 

8. The composition-of-matter of claim 1, wherein said 
binding of Said antibody or antibody fragment to Said 
antigen-presenting portion of Said complex is characterized 
by an affinity having a dissociation constant Selected from 
the range consisting of 1x10f molar to 5x10' molar. 

9. The composition-of-matter of claim 1, further compris 
ing a toxin or detectable moiety attached to Said antibody or 
antibody fragment. 

10. The composition-of-matter of claim 9, wherein said 
detectable moiety is Selected from the group consisting of a 
recognition Sequence of a biotin protein ligase, a biotin 
molecule, a Streptavidin molecule, a fluorophore, an 
enzyme, and a polyhistidine tag. 

11. The composition-of-matter of claim 10, wherein said 
biotin protein ligase is BirA. 

12. The composition-of-matter of claim 10, wherein said 
fluorophore is phycoerythrin. 

13. The composition-of-matter of claim 10, wherein said 
enzyme is horseradish peroxidase. 

14. The composition-of-matter of claim 9, wherein said 
toxin is Pseudomonas eXotoxin A or a portion thereof. 

15. The composition-of-matter of claim 14, wherein said 
portion of Pseudomonas eXotoxin A is a translocation 
domain and/or an ADP ribosylation domain. 

16. The composition-of-matter of claim 1, wherein said 
human antigen-presenting molecule is a major histocompat 
ibility complex molecule. 

17. The composition-of-matter of claim 16, wherein said 
major histocompatibility complex molecule is a major his 
tocompatibility complex class I molecule. 

18. The composition-of-matter of claim 17, wherein said 
major histocompatibility complex class I molecule is an 
HLA-A2 molecule. 

19. The composition-of-matter of claim 1, wherein said 
human antigen-presenting molecule is a Single chain anti 
gen-presenting molecule. 

20. The composition-of-matter of claim 1, wherein said 
pathogen is a viral pathogen. 

21. The composition-of-matter of claim 20, wherein said 
Viral pathogen is a retrovirus. 

22. The composition-of-matter of claim 21, wherein Said 
retrovirus is human T lymphotropic virus-1. 

23. The composition-of-matter of claim 1, wherein said 
antigen derived from a pathogen is restricted by Said anti 
gen-presenting molecule. 

24. The composition-of-matter of claim 1, wherein Said 
antigen derived from a pathogen is a polypeptide. 

25. The composition-of-matter of claim 24, wherein said 
polypeptide is Selected from the group consisting of a 
Segment of a viral oncoprotein, a Segment of a Tax protein, 
and a polypeptide having an amino acid Sequence as Set forth 
in SEO ID NO: 3. 

26. A pharmaceutical composition comprising as an active 
ingredient the composition-of-matter of claim 1 and a phar 
maceutically acceptable carrier. 

27. A composition-of-matter comprising a multimeric 
form of an antibody or antibody fragment including an 
antigen-binding region capable of Specifically binding an 
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antigen-presenting portion of a complex composed of a 
human antigen-presenting molecule and an antigen derived 
from a pathogen. 

28. The composition-of-matter of claim 27, wherein said 
antibody is a monoclonal antibody. 

29. The composition-of-matter of claim 27, wherein said 
antibody fragment is a monoclonal antibody fragment. 

30. The composition-of-matter of claim 27, wherein said 
antibody fragment is an Fab or a single chain Fv. 

31. The composition-of-matter of claim 27, wherein said 
antigen-binding region includes an amino acid Sequence 
selected from the group consisting of SEQID NOs: 14to 97. 

32. The composition-of-matter of claim 27, wherein said 
antibody or antibody fragment, or a part of Said antibody or 
antibody fragment is of human origin. 

33. The composition-of-matter of claim 32, wherein said 
part of Said antibody or antibody fragment is a portion of a 
constant region of Said antibody or antibody fragment, or a 
constant region of Said antibody or antibody fragment. 

34. The composition-of-matter of claim 27, wherein said 
binding of Said antibody or antibody fragment to Said 
antigen-presenting portion of Said complex is characterized 
by a binding affinity having a dissociation constant Selected 
from the range consisting of 1x10f molar to 5x10' molar. 

35. The composition-of-matter of claim 27, further com 
prising a toxin or detectable moiety attached to Said antibody 
or antibody fragment. 

36. The composition-of-matter of claim 35, wherein said 
detectable moiety is Selected from the group consisting of a 
recognition Sequence of a biotin protein ligase, a biotin 
molecule, a Streptavidin molecule, a fluorophore, an 
enzyme, and a polyhistidine tag. 

37. The composition-of-matter of claim 36, wherein said 
biotin protein ligase is BirA. 

38. The composition-of-matter of claim 36, wherein said 
fluorophore is phycoerythrin. 

39. The composition-of-matter of claim 36, wherein said 
enzyme is horseradish peroxidase. 

40. The composition-of-matter of claim 35, wherein said 
toxin is Pseudomonas eXotoxin A or a portion thereof. 

41. The composition-of-matter of claim 40, wherein said 
portion of Pseudomonas eXotoxin A is a translocation 
domain and/or an ADP ribosylation domain. 

42. The composition-of-matter of claim 27, wherein said 
human antigen-presenting molecule is a major histocompat 
ibility complex molecule. 

43. The composition-of-matter of claim 42, wherein said 
major histocompatibility complex molecule is a major his 
tocompatibility complex class I molecule. 

44. The composition-of-matter of claim 43, wherein said 
major histocompatibility complex class I molecule is an 
HLA-A2 molecule. 

45. The composition-of-matter of claim 27, wherein said 
human antigen-presenting molecule is a Single chain anti 
gen-presenting molecule. 

46. The composition-of-matter of claim 27, wherein said 
pathogen is a viral pathogen. 

47. The composition-of-matter of claim 46, wherein said 
Viral pathogen is a retroviral pathogen. 

48. The composition-of-matter of claim 47, wherein said 
retroviral pathogen is human T lymphotropic virus-1. 

49. The composition-of-matter of claim 27, wherein said 
antigen derived from a pathogen is restricted by Said anti 
gen-presenting molecule. 
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50. The composition-of-matter of claim 27, wherein said 
antigen derived from a pathogen is a polypeptide. 

51. The composition-of-matter of claim 50, wherein said 
polypeptide is Selected from the group consisting of a 
Segment of a viral oncoprotein, a Segment of a Tax protein, 
and a polypeptide having an amino acid Sequence as Set forth 
in SEO ID NO: 3. 

52. A pharmaceutical composition comprising as an active 
ingredient the composition-of-matter of claim 27 and a 
pharmaceutically acceptable carrier. 

53. An isolated polynucleotide comprising a nucleic acid 
Sequence encoding an antibody fragment, Said antibody 
fragment including an antigen-binding region capable of 
Specifically binding an antigen-presenting portion of a com 
pleX composed of a human antigen-presenting molecule and 
an antigen derived from a pathogen. 

54. The isolated polynucleotide of claim 53, further 
comprising a nucleic acid Sequence encoding a polypeptide 
Selected from the group consisting of a coat protein of a 
Virus, a detectable moiety, and a toxin. 

55. The isolated polynucleotide of claim 54, wherein said 
nucleic acid Sequence encoding a polypeptide is translation 
ally fused with Said nucleic acid Sequence encoding an 
antibody fragment. 

56. The isolated polynucleotide of claim 53, wherein said 
antibody fragment is an Fab or a single chain Fv. 

57. The isolated polynucleotide of claim 54, wherein said 
Virus is a filamentous phage and whereas Said coat protein of 
said virus is pII. 

58. The isolated polynucleotide of claim 54, wherein said 
detectable moiety is a polyhistidine tag or a recognition 
Sequence of a biotin protein ligase. 

59. The isolated polynucleotide of claim 58, wherein said 
biotin protein ligase is BirA. 

60. The isolated polynucleotide of claim 54, wherein said 
toxin is Pseudomonas eXotoxin A or a portion thereof. 

61. The isolated polynucleotide of claim 60, wherein said 
portion of Pseudomonas eXotoxin A is a translocation 
domain and/or an ADP ribosylation domain. 

62. The isolated polynucleotide of claim 53, wherein said 
antigen-binding region includes an amino acid Sequence 
selected from the group consisting of SEQID NOs: 14 to 97. 

63. The isolated polynucleotide of claim 53, wherein said 
antibody fragment, or a part of Said antibody fragment is of 
human origin. 

64. The isolated polynucleotide of claim 63, wherein said 
part of Said antibody fragment is a portion of a constant 
region of Said antibody fragment, or a constant region of Said 
antibody fragment. 

65. The isolated polynucleotide of claim 53, wherein said 
binding of Said antibody fragment to Said antigen-presenting 
portion of Said complex is characterized by a binding affinity 
having a dissociation constant Selected from the range 
consisting of 1x10° molar to 5x10" molar. 

66. The isolated polynucleotide of claim 53, wherein said 
human antigen-presenting molecule is a major histocompat 
ibility complex molecule. 

67. The isolated polynucleotide of claim 66, wherein said 
major histocompatibility complex molecule is a major his 
tocompatibility complex class I molecule. 

68. The isolated polynucleotide of claim 67, wherein said 
major histocompatibility complex class I molecule is an 
HLA-A2 molecule. 
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69. The isolated polynucleotide of claim 53, wherein said 
human antigen-presenting molecule is a Single chain anti 
gen-presenting molecule. 

70. The isolated polynucleotide of claim 53, wherein said 
pathogen is a viral pathogen. 

71. The isolated polynucleotide of claim 70, wherein said 
Viral pathogen is a retroviral pathogen. 

72. The isolated polynucleotide of claim 71, wherein said 
retroviral pathogen is human T lymphotropic virus-1. 

73. The isolated polynucleotide of claim 53, wherein said 
antigen derived from a pathogen is restricted by Said anti 
gen-presenting molecule. 

74. The isolated polynucleotide of claim 53, wherein said 
antigen derived from a pathogen is a polypeptide. 

75. The isolated polynucleotide of claim 74, wherein said 
polypeptide is a Segment of a Tax protein, or a polypeptide 
having an amino acid sequence as set forth in SEQ ID NO: 
3. 

76. A nucleic acid construct comprising the isolated 
polynucleotide of claim 53 and a promoter Sequence for 
directing transcription of the isolated polynucleotide in a 
host cell. 

77. The nucleic acid construct of claim 76, wherein said 
promoter Sequence is a T7 promoter Sequence. 

78. The nucleic acid construct of claim 76, wherein said 
promoter Sequence is capable of driving expression of Said 
nucleic acid Sequence in a prokaryote. 

79. The nucleic acid construct of claim 76, wherein said 
promoter Sequence is capable of driving inducible expres 
Sion of Said nucleic acid Sequence. 

80. A host cell comprising the nucleic acid construct of 
claim 76. 

81. The host cell of claim 80, wherein the host cell is a 
prokaryotic cell. 

82. The host cell of claim 81, wherein said prokaryotic 
cell is an E. coli cell. 

83. A host Virus comprising the nucleic acid construct of 
claim 76. 

84. The host virus of claim 83, wherein the host virus is 
a filamentous phage. 

85. A virus comprising a coat protein fused to an antibody 
fragment including an antigen-binding region capable of 
Specifically binding an antigen-presenting portion of a com 
pleX composed of a human antigen-presenting molecule and 
an antigen derived from a pathogen. 

86. The virus of claim 85, wherein the virus is a filamen 
tous phage and whereas said coat protein is pl. 

87. The virus of claim 85, wherein said antibody fragment 
is an Fd fragment or an Fab. 

88. The virus of claim 85, wherein said antigen-binding 
region includes an amino acid Sequence Selected from the 
group consisting of SEQ ID NOs: 14 to 97. 

89. The virus of claim 85, wherein said binding of said 
antibody fragment to Said antigen-presenting portion of Said 
complex is characterized by an affinity having a dissociation 
constant selected from the range consisting of 1x10f molar 
to 5x10" molar. 

90. The virus of claim 85, further comprising a detectable 
moiety attached to Said antibody fragment. 

91. The virus of claim 85, wherein said human antigen 
presenting molecule is a major histocompatibility complex 
molecule. 
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92. The virus of claim 91, wherein said major histocom 
patibility complex molecule is a major histocompatibility 
complex class I molecule. 

93. The virus of claim 92, wherein said major histocom 
patibility complex class I molecule is an HLA-A2 molecule. 

94. The virus of claim 85, wherein said human antigen 
presenting molecule is a Single chain antigen-presenting 
molecule. 

95. The virus of claim 85, wherein said pathogen is a viral 
pathogen. 

96. The virus of claim 95, wherein said viral pathogen is 
a retroviral pathogen. 

97. The virus of claim 96, wherein said retroviral patho 
gen is human T lymphotropic virus-1. 

98. The virus of claim 85, wherein said antigen derived 
from a pathogen is restricted by Said antigen-presenting 
molecule. 

99. The virus of claim 85, wherein said antigen derived 
from a pathogen is a polypeptide. 

100. The virus of claim 99, wherein said polypeptide is a 
Segment of a Tax protein, or a polypeptide having an amino 
acid sequence as set forth in SEQ ID NO: 3. 

101. A method of detecting an antigen-presenting portion 
of a complex composed of a human antigen-presenting 
molecule and an antigen derived from a pathogen, the 
method comprising: 

(a) exposing the antigen-presenting portion of the com 
plex to a composition-of-matter comprising an anti 
body or antibody fragment including an antigen-bind 
ing region capable of Specifically binding the antigen 
presenting portion of the complex, to thereby obtain a 
-conjugate of the antigen-presenting portion of the 
complex and Said antibody or antibody fragment; and 

(b) detecting said antibody or antibody fragment of Said 
conjugate, thereby detecting an antigen-presenting por 
tion of a complex composed of a human antigen 
presenting molecule and an antigen derived from a 
pathogen. 

102. The method of claim 101, wherein the complex is 
displayed or expressed by a target cell, and whereas step (a) 
is effected by exposing Said target cell to Said composition 
of-matter. 

103. The method of claim 102, further comprising: 
(c) obtaining said target cell from an individual. 
104. The method of claim 102, wherein said exposing said 

target cell to Said composition-of-matter is effected by 
administering Said composition-of-matter to an individual. 

105. The method of claim 102, wherein said target cell is 
a T lymphocyte or an antigen presenting cell. 

106. The method of claim 105, wherein said antigen 
presenting cell is a B cell or a dendritic cell. 

107. The method of claim 101, wherein said composition 
of-matter further comprises a detectable moiety attached to 
said antibody or antibody fragment, and whereas Step (b) is 
effected by detecting Said detectable moiety attached to Said 
antibody or antibody fragment of Said conjugate. 

108. The method of claim 107, wherein said detectable 
moiety is Selected from the group consisting of a recognition 
Sequence of a biotin protein ligase, a biotin molecule, a 
Streptavidin molecule, a fluorophore, and an enzyme. 

109. The method of claim 101, wherein said antibody 
fragment is an Fab. 
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110. The method of claim 101, wherein said antigen 
binding region includes an amino acid Sequence Selected 
from the group consisting of SEQ ID NOs: 14 to 97. 

111. The method of claim 101, wherein said binding of 
Said antibody or antibody fragment to the antigen-presenting 
portion of the complex is characterized by an affinity having 
a dissociation constant Selected from the range consisting of 
1x10° molar to 5x10" molar. 

112. The method of claim 101, wherein the human anti 
gen-presenting molecule is a major histocompatibility com 
plex molecule. 

113. The method of claim 112, wherein said major his 
tocompatibility complex molecule is a major histocompat 
ibility complex class I molecule. 

114. The method of claim 113, wherein said major his 
tocompatibility complex class I molecule is an HLA-A2 
molecule. 

115. The method of claim 101, wherein the human anti 
gen-presenting molecule is a single chain antigen-presenting 
molecule. 

116. The method of claim 101, wherein said pathogen is 
a viral pathogen. 

117. The method of claim 116, wherein said viral patho 
gen is a retrovirus. 

118. The method of claim 117, wherein said retrovirus is 
human T lymphotropic virus-1. 

119. The method of claim 101, wherein the antigen 
derived from a pathogen is restricted by the antigen-pre 
Senting molecule. 

120. The method of claim 101, wherein the antigen 
derived from a pathogen is a polypeptide. 

121. The method of claim 120, wherein said polypeptide 
is a Segment of a Tax protein, or a polypeptide having an 
amino acid sequence as set forth in SEQ ID NO: 3. 

122. A method of diagnosing an infection by a pathogen 
in an individual, the method comprising: 

(a) exposing a target cell of the individual to a composi 
tion-of-matter comprising an antibody or antibody 
fragment including an antigen-binding region capable 
of Specifically binding an antigen-presenting portion of 
a complex composed of a human antigen-presenting 
molecule and an antigen derived from the pathogen, to 
thereby obtain a conjugate of Said antigen-presenting 
portion of Said complex and Said antibody or antibody 
fragment; and 

(b) detecting said antibody or antibody fragment of said 
conjugate, thereby diagnosing an infection by a patho 
gen in an individual. 

123. The method of claim 122, further comprising: 
(c) obtaining said target cell from the individual. 
124. The method of claim 122, wherein step (a) is effected 

by administering Said composition-of-matter to the indi 
vidual. 

125. The method of claim 122, wherein said target cell is 
a T lymphocyte or an antigen presenting cell. 

126. The method of claim 122, wherein said antigen 
presenting cell is a B cell or a dendritic cell. 

127. The method of claim 122, wherein said composition 
of-matter further comprises a detectable moiety attached to 
said antibody or antibody fragment, and whereas Step (b) is 
effected by detecting Said detectable moiety attached to Said 
antibody or antibody fragment of Said conjugate. 
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128. The method of claim 127, wherein said detectable 
moiety is Selected from the group consisting of a recognition 
Sequence of a biotin protein ligase, a biotin molecule, a 
Streptavidin molecule, a fluorophore, and an enzyme. 

129. The method of claim 122, wherein said antibody 
fragment is an Fab. 

130. The method of claim 122, wherein said antigen 
binding region includes an amino acid Sequence Selected 
from the group consisting of SEQ ID NOs: 14 to 97. 

131. The method of claim 122, wherein said binding of 
Said antibody or antibody fragment to the antigen-presenting 
portion of the complex is characterized by an affinity having 
a dissociation constant Selected from the range consisting of 
1x10° molar to 5x10" molar. 

132. The method of claim 122, wherein the human 
antigen-presenting molecule is a major histocompatibility 
complex molecule. 

133. The method of claim 132, wherein said major 
histocompatibility complex molecule is a major histocom 
patibility complex class I molecule. 

134. The method of claim 133, wherein said major 
histocompatibility complex class I molecule is an HLA-A2 
molecule. 

135. The method of claim 122, wherein said pathogen is 
a viral pathogen. 

136. The method of claim 135, wherein said viral patho 
gen is a retrovirus. 

137. The method of claim 136, wherein said retrovirus is 
human T lymphotropic virus-1. 

138. The method of claim 122, wherein the antigen 
derived from a pathogen is restricted by the antigen-pre 
Senting molecule. 

139. The method of claim 122, wherein the antigen 
derived from a pathogen is a polypeptide. 

140. The method of claim 139, wherein said polypeptide 
is a Segment of a Tax protein, or a polypeptide having an 
amino acid sequence as set forth in SEQ ID NO: 3. 

141. A method of killing or damaging a target cell 
expressing or displaying an antigen-presenting portion of a 
complex composed of a human antigen-presenting molecule 
and an antigen derived from a pathogen, the method com 
prising exposing the target cell to a composition-of-matter 
comprising an antibody or antibody fragment including an 
antigen-binding region capable of Specifically binding the 
antigen-presenting portion of the complex, thereby killing or 
damaging a target cell expressing or displaying an antigen 
presenting portion of a complex composed of a human 
antigen-presenting molecule and an antigen derived from a 
pathogen. 

142. The method of claim 141, wherein said composition 
of-matter further comprises a toxin attached to Said antibody 
or antibody fragment. 

143. The method of claim 142, wherein said toxin is 
Pseudomonas eXotoxin A or a portion thereof. 

144. The method of claim 141, further comprising the step 
of obtaining the target cell from an individual. 

145. The method of claim 141, wherein said exposing the 
cell to Said composition-of-matter is effected by adminis 
tering Said composition-of-matter to an individual. 

146. The method of claim 141, wherein the target cell is 
infected with the pathogen. 

147. The method of claim 141, wherein the target cell is 
a T lymphocyte or an antigen presenting cell. 
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148. The method of claim 141, wherein said antigen 
presenting cell is a B cell or a dendritic cell. 

149. The method of claim 141, wherein said antibody 
fragment is a single chain Fv. 

150. The method of claim 141, wherein said antigen 
binding region includes an amino acid Sequence Selected 
from the group consisting of SEQ ID NOs: 14 to 97. 

151. The method of claim 141, wherein said binding of 
Said antibody or antibody fragment to Said antigen-present 
ing portion of Said complex is characterized by an affinity 
having a dissociation constant Selected from the range 
consisting of 1x10f molar to 5x10' molar. 

152. The method of claim 141, wherein said human 
antigen-presenting molecule is a major histocompatibility 
complex molecule. 

153. The method of claim 152, wherein said major 
histocompatibility complex molecule is a major histocom 
patibility complex class I molecule. 

154. The method of claim 153, wherein said major 
histocompatibility complex class I molecule is an HLA-A2 
molecule. 

155. The method of claim 141, wherein said pathogen is 
a viral pathogen. 

156. The method of claim 155, wherein said viral patho 
gen is a retrovirus. 

157. The method of claim 156, wherein said retrovirus is 
human T lymphotropic virus-1. 

158. The method of claim 141, wherein said antigen 
derived from a pathogen is restricted by the antigen-pre 
Senting molecule. 

159. The method of claim 141, wherein said antigen 
derived from a pathogen is a polypeptide. 

160. The method of claim 159, wherein said polypeptide 
is a Segment of a Tax protein, or a polypeptide having an 
amino acid sequence as set forth in SEQ ID NO: 3. 

161. A method of treating a disease associated with a 
pathogen in an individual, the method comprising adminis 
tering to the individual a therapeutically effective amount of 
a pharmaceutical composition comprising as an active ingre 
dient, a composition-of-matter comprising an antibody or 
antibody fragment including an antigen-binding region 
capable of Specifically binding an antigen-presenting portion 
of a complex composed of a human antigen-presenting 
molecule and an antigen derived from the pathogen, thereby 
treating a disease associated with a pathogen in an indi 
vidual. 

162. The method of claim 161,wherein said composition 
of-matter further comprises a toxin attached to Said antibody 
or antibody fragment. 

163. The method of claim 162, wherein said toxin is 
Pseudomonas eXotoxin A or a portion thereof. 

164. The method of claim 161, wherein said antibody 
fragment is an Fab or a single chain Fv. 

165. The method of claim 161, wherein said antigen 
binding region includes an amino acid Sequence Selected 
from the group consisting of SEQ ID NOs: 14 to 97. 

166. The method of claim 161, wherein said binding of 
Said antibody or antibody fragment to Said antigen-present 
ing portion of Said complex is characterized by an affinity 
having a dissociation constant Selected from the range 
consisting of 1x10f molar to 5x10' molar. 

167. The method of claim 161, wherein said human 
antigen-presenting molecule is a major histocompatibility 
complex molecule. 

56 
Sep. 30, 2004 

168. The method of claim 167, wherein said major 
histocompatibility complex molecule is a major histocom 
patibility complex class I molecule. 

169. The method of claim 168, wherein said major 
histocompatibility complex class I molecule is an HLA-A2 
molecule. 

170. The method of claim 161, wherein said pathogen is 
a viral pathogen. 

171. The method of claim 170, wherein said viral patho 
gen is a retrovirus. 

172. The method of claim 171, wherein said retrovirus is 
human T lymphotropic virus-1. 

173. The method of claim 161, wherein said antigen 
derived from a pathogen is restricted by the antigen-pre 
Senting molecule. 

174. The method of claim 161, wherein said antigen 
derived from a pathogen is a polypeptide. 

175. The method of claim 174, wherein said polypeptide 
is a Segment of a Tax protein, or a polypeptide having an 
amino acid sequence as set forth in SEQ ID NO: 3. 

176. A method of detecting in a biological Sample an 
antigen-presenting portion of a complex composed of an 
antigen-presenting molecule and an antigen, the method 
comprising: 

(a) attaching the biological Sample to a Surface; 
(b) exposing the biological sample to a composition-of 

matter comprising an antibody or antibody fragment 
including an antigen-binding region capable of Specifi 
cally binding the antigen-presenting portion of the 
complex, to thereby obtain a conjugate of the antigen 
presenting portion of the complex and Said antibody or 
antibody fragment; and 

(c) detecting Said antibody or antibody fragment of Said 
conjugate, thereby detecting in a biological Sample an 
antigen-presenting portion of a complex composed of 
an antigen-presenting molecule and an antigen. 

177. The method of claim 176, further comprising: 
(d) obtaining the biological Sample from an individual. 
178. The method of claim 176, wherein step (b) is effected 

by administering Said composition-of-matter to an indi 
vidual. 

179. The method of claim 176, wherein said composition 
of-matter further comprises a detectable moiety attached to 
said antibody or antibody fragment, and whereas step (c) is 
effected by detecting Said detectable moiety attached to Said 
antibody or antibody fragment of Said conjugate. 

180. The method of claim 179, wherein said detectable 
moiety is Selected from the group consisting of a recognition 
Sequence of a biotin protein ligase, a biotin molecule, a 
Streptavidin molecule, a fluorophore, and an enzyme. 

181. The method of claim 176, wherein the antigen is 
derived from a pathogen. 

182. The method of claim 181, wherein the biological 
Sample is infected with Said pathogen. 

183. The method of claim 182, wherein said pathogen is 
a viral pathogen. 

184. The method of claim 183, wherein said viral patho 
gen is a retrovirus. 

185. The method of claim 184, wherein said retrovirus is 
human T lymphotropic virus-1. 

186. The method of claim 176, wherein the biological 
Sample is a cell Sample or a tissue sample. 
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187. The method of claim 176, wherein said antibody 
fragment is Selected from the group consisting of a light 
chain, an Fd fragment, and an Fab. 

188. The method of claim 176, wherein said antigen 
binding region includes an amino acid Sequence Selected 
from the group consisting of SEQ ID NOs: 14 to 97. 

189. The method of claim 176, wherein said binding of 
Said antibody or antibody fragment to the antigen-presenting 
portion of the complex is characterized by an affinity having 
a dissociation constant Selected from the range consisting of 
1x10° molar to 5x10 molar. 

190. The method of claim 176, wherein the antigen 
presenting molecule is a major histocompatibility complex 
molecule. 
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191. The method of claim 190, wherein said major 
histocompatibility complex molecule is a major histocom 
patibility complex class I molecule. 

192. The method of claim 191, wherein said major 
histocompatibility complex class I molecule is an HLA-A2 
molecule. 

193. The method of claim 176, wherein the antigen is 
restricted by the antigen-presenting molecule. 

194. The method of claim 176, wherein the antigen is a 
polypeptide. 

195. The method of claim 194, wherein said polypeptide 
is a Segment of a Tax protein, or a polypeptide having an 
amino acid sequence as set forth in SEQ ID NO: 3. 
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