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TISSUE-SPECIFIC ENDOTHELIAL MEMBRANE PROTEINS
Background of the Invention

Field of the Invention

This invention relates generally to targeting of pharmaceuticals or other therapeutics to
specific tissues using tissue specific endothelial membrane proteins.
Description of the Related Art

When conventional pharmaceuticals are delivered to a patient they circulate throughout the
entire body of the patient and act on most if not all tissues or cells of the body. This requires high
doses for treatment and results in systemic toxicity and side effects.

Targeted delivery of therapeutic or diagnostic agents to specific organs, tissues or cells is
much safer and more effective then such a non-specific treatment, because much smaller amounts
of the drug are needed and there is considerably less chance for side-effects or toxicity.

Previous methods for the targeted delivery of pharmaceuticals include the use of implants
(e.g., Elise (1999) PNAS USA 96:3104-3107), stents or catheters (e.g., Murphy (1992) Circulation
86:1596-1604), or vascular isolation of an organ (e.g., Vahrmeijer (1998) Semin. Surg. Oncol.
14:262-268). However, these techniques are invasive, traumatic and can cause extensive
inflammatory responses and fibrocellular proliferation.

Most previous attempts at tissue-specific delivery depended on sites within the tissue that
were inaccessible to the compounds due to the natural barrier of the vasculature. An alternative
method for targeted delivery of compounds involves organ or tissue-specific molecules exposed on
the luminal surface of the vasculature rather than on the tissue cells themselves. Use of these
molecules would allow for a very specific reaction. The specificity is due to the fact that blood
vessels must express these tissue-specific endothelial proteins because the vasculature forms a
complex and dynamic system which adapts to the nceds of the tissue in which it is immersed.

Previously, methods for identifying these organ or tissue-specific molecules, which were
exposed and accessible on the luminal surface of the vasculature, did not result in the identification
of usable molecules. This is because the endothelial membrane represents only a miniscule portion
of the tissue mass of any organ. When organs are analyzed by conventional means, the endothelial
membranes become dispersed throughout the entire tissue homogenate. This renders isolation of
the endothelial membrane and its proteins for separate analysis essentially impossible. In addition,
even if isolated and in culture, these membranes tend to lose their tissue-specific properties. In the
event such molecules are isolated in a useful manner, methods must be conceived which allow for
uses of these molecules related to the treatment of diseases in patients.

Summary of the Invention

There are several exemplary embodiments of the instant invention. One such embodiment

includes a method for delivering a therapeutic agent to a specific tissue, comprising: administering

a therapeutically effective amount of a therapeutic complex, said therapeutic complex comprising: a

-1-
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ligand which binds to a tissue-specific luminally expressed protein, a therapeutic moiety, and a
linker which links said therapeutic moiety to said ligand.

Another embodiment includes a lung and/or heart-specific therapeutic complex which
interacts with a targeted endothelial cell, comprising: a ligand which attaches said therapeutic
complex to the luminal surface of a vascular endothelial cell membrane of the specific tissue,
wherein said ligand binds to SEQ ID NO:9 or 11, or a homolog thereof; a linker; and a therapeutic
moiety, wherein said linker links the ligand to the therapeutic moiety.

Another embodiment includes a method of determining the presence or concentration of
Carbonic anhydrase IV (CA-4) in a tissue or cell, comprising administering the above lung and/or
heart-specific therapeutic complex to said tissue or cell in vitro or in vive, and identifying or
quantitating the amount of the therapeutic complex which bound.

Another embodiment includes a pharmaceutical composition comprising the above lung
and/or heart-specific therapeutic complex and one or more pharmaceutically acceptable carriers.

Another embodiment includes a lung and/or kidney-specific therapeutic complex which
interacts with a targeted endothelial cell, comprising: a ligand which attaches said therapeutic
complex to the luminal surface of a vascular endothelial cell membrane of the specific tissue,
wherein the ligand binds to SEQ ID NO:4 or 6, or a homolog thereof; a linker; and a therapeutic
moiety, wherein said linker links the ligand with the therapeutic moiety.

Another embodiment includes a method of determining the presence or concentration of
dipeptidyl peptidase IV (DPP-4) in a tissue or cell, comprising administering the above lung and/or
kidney-specific therapeutic complex to said tissue or cell in vitro or in vivo, and identifying or
quantitating the amount of the therapeutic complex which bound.

Another embodiment includes a pharmaceutical composition comprising the above lung
and/or kidncy-specific therapeutic complex and one or more pharmaceutically acceptable carriers.

Another embodiment includes a pancreatic and/or gut-specific therapeutic complex which
interacts with a targeted endothelial cell, comprising: a ligand which attaches said therapeutic
complex to the luminal surface of a vascular endothelial cell membrane of the specific tissue,
wherein said ligand binds to SEQ ID NO:14 or 16, or a homolog thereof: a linker; and a therapeutic
moiety, wherein said linker links the ligand with the therapeutic moiety.

Another embodiment includes a method of determining the presence or concentration of
ZG16-p in a tissue or cell, comprising administering the above pancreatic and/or gut-specific
therapeutic complex to said tissue or cell in vifro or in vivo, and identifying or quantitating the
amount of the therapeutic complex which bound.

Another embodiment includes a pharmaceutical composition comprising the pancreatic
and/or gut-specific therapeutic complex and one or more pharmaceutically acceptable carriers.

Another embodiment includes a prostate-specific therapeutic complex which interacts with

a targeted endothelial cell, comprising: a ligand which attaches said therapeutic complex to the

2
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luminal surface of a vascular endothelial cell membrane of the specific tissue comprising SEQ 1D
NO:23 or a homolog thereof;, a linker; and a therapeutic moiety, wherein said linker links the ligand
with the therapeutic moiety.

Another embodiment includes a method of determining the presence or concentration of
Albumin fragment in a tissue or cell, comprising administering the above prostate-specific
therapeutic complex to said tissue or cell in viiro or in vivo, and identifying or quantitating the
amount of the therapeutic complex which bound.

Another embodiment includes a pharmaceutical composition comprising the prostate-
specific therapeutic complex and one or more pharmaceutically acceptable carriers.

Another embodiment includes a brain-specific therapcutic complex which interacts with a
targeted endothelial cell, comprising: a ligand which attaches said therapeutic complex to the
luminal surface of a vascular endothelial cell membrane of the specific tissue wherein said ligand
binds to SEQ ID NO:26 or 28 or a homolog thereof; a linker; and a therapeutic moiety, wherein
said linker links the ligand with the therapeutic moiety.

Another embodiment includes a method of determining the presence or concentration of
CD71 (transferrin receptor) in a tissue or cell, comprising administering the above brain-specific
therapeutic complex to said tissue or cell in vitro or in vivo, and identifying or quantitating the
amount of the therapeutic complex which bound.

Another embodiment includes a pharmaceutical composition comprising the above brain-
specific therapeutic complex and one or more pharmaceutically acceptable carriers.

Another embodiment includes a pancreas and/or gut-specific therapeutic complex which
interacts with a targeted endothelial cell, comprising: a ligand which attaches said therapeutic
complex to the luminal surface of a vascular endothelial cell membrane of the specific tissue
wherein said ligand binds to SEQ ID NO:18 or 20, or a homolog thereof; a linker; and a therapeutic
moiety, wherein said linker links the ligand with the therapeutic moiety.

Another embodiment includes a method of determining the presence or concentration of
MAJCAM (MadCam-1) in a tissue or cell, comprising administering the above pancreas and/or
gut-specific therapeutic complex to said tissue or cell in vifro or in vivo, and identifying or
quantitating the amount of the therapeutic complex which bound.

Another embodiment includes a pharmaceutical composition comprising the above
pancreas and/or gut-specific therapeutic complex and one or more pharmaceutically acceptable

carriers.

Another embodiment includes a kidney-specific therapeutic complex which interacts witha

targeted endothelial cell, comprising: a ligand which aftaches said therapeutic complex to the
luminal surface of a vascular endothelial cell membrane of the specific tissue, wherein said ligand
binds to SEQ ID NO:30 or 32, or a homolog thereof; a linker; and a therapeutic moiety, wherein
said linker links the ligand to the therapeutic moiety.

3.
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Another embodiment includes a method of determining the presence or concentration of
CD90 in a tissue or cell, comprising administering the above kidney-specific therapeutic complex to
said tissue or cell in vitro or in vivo, and identifying or quantitating the amount of the therapeutic
complex which bound.
Another embodiment includes a pharmaceutical composition comprising the above kidney-
specific therapeutic complex and one or more pharmaceutically acceptable carriers,

Another embediment includes a method for the treatment of prostate cancer comprising

1

ing the above pr -specific therapeutic complex in an amount effective to reduce the
number of cancer cells, wherein said therapeutic moiety is a chemotherapeutic agent.

Another embodiment includes a method for the treatment of brain tumors comprising
administering the above brain-specific therapeutic complex in an amount effective to reduce the
number of cancer cells, wherein said therapeutic moiety is a chemotherapeutic agent.

Another embodiment includes a method for the treatment of pancreatic cancer comprising
administering one or more of the above pancreas and/or gut-specific therapeutic complexes in an
amount effective to reduce the amount of thrombosis, wherein said therapeutic moiety is an
antithrombotic agent.

Another embodiment includes a method for the treatment of kidney transplant rejection
comprising administering the above lung and/or kidney specific therapeutic complex in an amount
sufficient to reduce the rejection of the kidney transplant, wherein said therapeutic moiety is an
immunosuppressant agent.

Another embodiment includes a method for delivering a therapeutic agent to a specific
tissue, comprising: administering a therapeutically effective amount of a therapeutic complex, said
therapeutic complex comprising: a ligand which binds to a tissue-specific luminally expressed
protein, a thcrapeutic moiety, and a linker which links said therapeutic moiety to said ligand,
wherein said tissue-specific luminally expressed protein is selected from the group consisting of
CD71, CD90, MAdCAM, Albumin fragment, carbonic anhydrase IV, ZG16-p and dipeptidyl
peptidase IV.

Another embodiment includes a method for lung and/or heart-specific delivery of a
substance in vive or in vitro, comprising: providing a carbonic anhydrase [V-binding agent, and
administering said carbonic anhydrase IV-binding agent in vivo or in vitro, wherein said substance
is delivered to the lung and/or heart or lung and/or heart tissue as a resuit of the administration of
the carbonic anhydrase IV-binding agent.

Another embodiment includes a method of identifying a lung and/or heart-specific ligand,
comprising identifying a carbonic anhydrase IV-binding agent.

Another embodiment includes a method for brain-specific delivery of a substance in vivo or

in vitro, comprising: providing a CD71 (transferrin receptor)-binding agent, and administering said
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CD71-binding agent in vivo or in vitro, wherein said substance is delivered to the brain or brain
tissue as a result of the administration of the CD71-binding agent.

Another embodiment includes 2 method of identifying a brain-specific ligand, comprising
identifying a CD71-binding agent.

Another embodiment includes a method for kidney-specific delivery of a substance in vivo
or in vitro, comprising: providing a CD90 (Thy-1)-binding agent, and administering said CD90-
binding agent in vivo or in vitro, wherein said substance is delivered to the kidney or kidney tissue
as a result of the administration of the CD90-binding agent.

Another embodiment includes a method of identifying a kidney-specific ligand, comprising
identifying a CD90-binding agent.

Another embodiment includes a method for lung and/or kidney-specific delivery of a
substance in vivo or in vitro, comprising: providing a dipeptidyl peptidase IV-binding agent, and
administering said dipeptidyl peptidase [V-binding agent in vivo or in vitro, wherein said substance
is delivered to the lung and/or kidney or lung and/or kidney tissuc as a result of the administration
of the dipeptidyl peptidase IV-binding agent.

Another embodiment includes a method of identifying a lung and/or kidney-specific ligand,
comprising identifying a dipeptidy] peptidase 1V-binding agent.

Another embodiment includes a method for pancreas and/or gut-specific delivery of a
substance in vive or in vitro, comprising: providing a ZG16-p-binding agent, and administering
said ZG16-p-binding agent in vivo or in vitro, wherein said substance is delivered to the pancreas
and/or gut or pancreas and/or gut tissue as a result of the administration of the ZG16-p-binding
agent.

Another embodiment includes a method of identifying a pancreas and/or gut-specific
ligand, comprising identifying a ZG16-p-binding agent.

Another embodiment includes a method for pancreas and/or gut-specific delivery of a
substance in vivo or in vitro, comprising: providing a MAdCAM-binding agent, and administering
said MAdCAM-binding agent in vivo or in vitro, wherein said substance is delivered to the pancreas
and/or gut or pancreas and/or gut tissue as a result of the administration of the MAdCAM-binding
agent.

Another embodiment includes a method of identifying a pancreas and/or gut-specific
ligand, comprising identifying 2 MAACAM-binding agent.

Another embodiment includes a method for prostate-specific delivery of a substance in vivo
or in vitro, comprising: providing a Albumin fragment-binding agent, and administering said
Albumin fragment-binding agent in vivo or in vitro, wherein said substance is delivered to the
prostate or prostate tissue as a result of the administration of the Albumin fragment-binding agent.

Another embodiment includes a method of identifying a prostate-specific ligand,

comprising identifying an Albumin fragment-binding agent.

_5-
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Brief Description of the Drawings

Figure 1 is a depiction of a typical therapeutic complex interacting with an endothelial cell
surface, tissue-specific molecule.

Figures 2A-D show the immunohistochemistry of tissue sections from a rat which was
injected with either CD71 or a control antibody. Figure 2A is Brain from a rat injected with CD71,
Figure 2B is Brain from a rat injected with the control antibody, Figure 2C is lung from a rat
injected with CD71, Figure 2D is lung from a rat injected with the coutrol antibody.

Figure 3 shows a polyacrylamide gel of luminal proteins isolated from lung. Dipeptidyl
peptidase 1V is labeled DPP-4.

Figures 4A-F are a series of immunohistograms of various tissues showing binding of an
anti-dipeptidyl peptidase antibody to luminal tissue in kidney and lung.

Figure 5 shows a polyacrylamide gel of another set of luminal proteins isolated from lung.
Carbonic Anhydrase IV is labeled CA-4.

Figure 6 shows a polyacrylamide gel of luminal proteins isolated from pancreas. Zymogen
granule 16 protein is labeled ZG16P.

Tigures 7A-F are a scries of immunohistograms of various tissues showing binding of a
MAJCAM antibody to [uminal tissue in pancreas and colon.

Figures 8A-F are a series of immunohistograms of various tissues showing binding of a
Thy-1 (CD90) antibody to luminal tissue in the kidney.

Figure 9 shows a polyacrylamide gel of luminal proteins isolated from prostate. The
albumin fragment is labeled T406-608.

Figures 10A-D are a series of immunohistograms of various tissues showing binding of
OX-61 to dipeptidyl peptidase IV, which is expressed on the luminal surface of the vasculature of
the lung.

Figures 11A-D are a series of immunohistograms of various tissues showing binding of
OST-2 to MadCam-1, which is expressed on the luminal surface of the vasculature of the pancreas
and colon.

Figures 12A-F are a series of immunohistograms of various tissues showing binding of
0OX-7 to CD90, which is expressed on the luminal surface of the vasculature of the kidney.

Figures 13A-F are a series of immunohistograms of various tissues showing binding of an
anti-carbonic anhydrase IV antibody to carbonic anhydrase IV, which is expressed on the luminal
surface of the vasculature of the heart and [ung.

Figures 14A-E are a series of immunohistograms of lung showing a profile of the binding
of 0X-61 to dipeptidyl peptidase IV over a twenty-four hour timecourse.

Figures 15A-D are a series of immunohistograms of pancreas showing a profile of the

binding of OST-2 to MadCam-1 over a forty-eight hour timecourse.

JP 2005-501011 A 2005.1.13



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

20

25

30

35

(65)

WO 02/100336 PCT/US02/18185

Figures 16A-F are a series of immunohistograms of kidney showing a profile of the binding
of OX-7 to CDY0 over an eight hour timecourse.

Figures 17A-C are graphs which show the fraction of the injected dose of Europium-
labeled OX-61 that localized to lung over a twenty-four hour time period. The dashed line indicates
the maximum level of isotype control antibody that bound to any of the indicated tissues at any time
point.

Figures 18A-C are graphs which show the fraction of the injected dose of Europium-
labeled anti-influenza IgG2A isotype control antibody that localized to specific tissues over a
twenty-four hour time period.

Figures 19A-C are graphs which show the fraction of the injected dose of Europium-
labeled OST-2 that localized to pancreas over a twenty-four hour time period. The dashed line
indicates the maximum level of isotype contro! antibody that bound to any of the indicated tissues
at any time point.

Figure 20 is a graph which shows the fraction of the injected dose of Europium-labeled
anti-carbonic anhydrase IV antibody that localized to heart and lung over a twenty-four hour time
period.

Figure 21 is a graph which shows the amount of injected '*I-labeled OX-61 that localized
to various tissues and fluids over an eight hour time period.

Figure 22 is an immunohistogram of a section of lung which shows the transcytotic
transport of OX-61 by dipeptidyl peptidase IV.

Figure 23 is an immunohistogram of a section of kidney which shows the transcytotic
transport of OX-7 by CD90.

Figure 24 is an immunohistogram of a section of pancreas which shows that OST-2 binds
to MadCam-1 on the luminal surface of the vasculature but is not transported across the
endothelium.

Figure 25 is an immunohistogram of a section of lung which shows that anti-carbonic
anhydrase IV antibody binds to carbonic anhydrase IV on thc luminal surface of the vasculature but
is not transported across the endothelium.

Figures 26A-F are a series of immunohistograms of various tissues showing binding of an
OX-61/gentamicin therapeutic complex to dipeptidyl peptidase IV, which is expressed on the
luminal surface of the vasculature of the lung.

Figures 27A-D are a series of immunohistograms of various tissues showing binding of an
OX-61/doxorubicin therapeutic complex to dipeptidyl peptidase IV, which is expressed on the
tuminal surface of the vasculature of the lung.

Figure 28 is an immunohistogram of a section of lung which shows the transcytotic

transport of an OX-61/gentamicin therapeutic complex by dipeptidy peptidase IV.

-
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Figure 29 is an immunohistogram of a section of lung which shows the transcytotic
transport of an OX-61/doxorubicin therapeutic complex by dipeptidyl peptidase IV.

Figures 30A-F are a series of immunohistograms of various tissues showing binding of an
OST-2/gentamicin therapeutic complex to MadCam-1, which is expressed on the luminal surface of
the vasculature of the colon and pancreas.

Figures 31A-F are a series of immunohistograms of various tissues showing binding of an
OST-2/doxorubicin therapeutic complex to MadCam-1, which is expressed on the luminal surface
of the vasculature of the colon and pancreas,

Figures 32A-B are graphs which show the amount of free gentamicin that accumulated in
the lung and the kidney over an eighteen hour time period compared to the amount that was
delivered to these tissue in DSPC-DPP therapeutic complexes.

Figures 33A-B are graphs which show the amount of free gentamicin that accumulated in
various tissues over an eighteen hour time period compared to the amount that was delivered to
these tissue in EPC-DPP therapeutic complexes and untargeted liposomes.

Figures 34A-B are graphs which show the amount of free gentamicin that accumulated in
various tissues over an eighteen hour time period compared to the amount that was delivered to
these tissue in DSPC-DPP therapeutic complexes and untargeted liposomes.

Figure 35 is a graph which shows the efficacy of both free gentamicin and gentamicin in
EPC-DPP therapeutic complexes in the treatment of lung infections.

Detailed Description of the Preferred Embodiment

One embodiment described herein supplies both compositions and methods of use of
therapeutic compounds for delivery to a specific tissue whether or not such tissue is in a diseased
state. Specifically, the invention utilizes tissue-specific luminally exposed proteins on endothelial
cells so that the tissue-specific therapeutic complexes described herein will localize to a specific
tissue due to binding of these complexes to luminally-exposed endothelial proteins. This
embodiment allows for localization and concentration of a pharmaceutical agent to a specific tissue,
thus increasing the therapeutic index of that pharmaceutical agent. This localization decreases the
chances of side effects due to the agent and may allow one to use a lower concentration of the agent
to achieve the same effect. Localization to a luminally-exposed tissue specific endothelial protein
affords the added advantage that a single ligand can be used to treat a variety of diseases involving
that tissue. In other words, a disease specific ligand for each disease state of a tissue need not be
generated; as sufficient amounts of one or more therapeutic complexes will bind to the effected
tissue which is expressing a protein normally found on the luminal endothelial cells of that tissue or
organ. This feature allows the use of a single ligand to produce therapeutic complexes to treat any
disease associated with the tissue. The tissue-specific molecule may be identified by the method of
U.S. Patent Application No. 09/528,742, filed March 20, 2000, or any other method of
identification. The mcthod disclosed in U.S. patent application No. 09/528,742 permits the in vivo

8-
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isolation of all proteins that are exposed on the inner surface of blood vessels from different tissues.
All other proteins that make up the tissues (which are the vast majority) are discarded in the
process. The resulting set of luminally exposed vascular proteins can then be separated and
analyzed biochemically to identify each protein individually. By comparing the set of proteins
expressed in each tissue, proteins are identified that are specific to a given tissue. Proteins of
interest are then sequenced. Ligands are obtained that specifically bind to the target protein. These
ligands, upon binding to the target protein, or the protein that is tissue-specifically luminally
expressed, preferably does not activate a specific signal transduction pathway in the cell it binds to,
but may activate the process of transcytosis or pinocytosis.

Endothelial cell tissue-specific proteins are accessible to the blood, and thus, they can act at
site-specific targets used to localize therapeutic complexes to a specific tissue. Blood vessels
express these tissue-specific endothelial proteins because the vasculature forms a complex and
dynamic system which adapts to the needs of the tissue in which it is immersed. Many of these
proteins are constitutively expressed, meaning that their levels of expression are not significantly
changed in different disease states, making them ideal targets for the delivery of pharmaceuticals
whether or not the tissue or organ containing the tissue is in the diseased state. In addition, many of
these proteins are involved in transcytosis, the process of transporting materials from within the
blood vessels into the tissue.

DEFINITIONS

Unless defined otherwise, all technical and scientific terms used herein have the meaning
commonly understood by a person of skill in the art to which this invention belongs. As used
herein, the following terms have the meanings ascribed to them unless specified otherwise.

As used herein, the term “gut” is synonymous with gastrointestinal (GI) tract.

The term "target protein" as used herein is a tissue-specific, luminally exposed vascular
protein.

The term “ligand” as used herein is a molecule that specifically binds to the target protein.
These can be peptides, antibodies or parts of antibodies, as well as non-protein moieties.

The term “linker” as used herein is any bond, small molecule, or other vehicle which allows
the ligand and the therapeutic moiety to be targeted to the same area, tissue, or cell. The linker
binds or otherwise holds together the ligand and the therapeutic moiety for binding to the target
protein.

The term “therapeutic moiety” as used herein is any type of substance which can be used to
effect a certain outcome. The outcome can be positive or negative, alternatively, the outcome can
simply be diagnostic. The outcome may also be more subtle such as simply changing the molecular
expression in a ceil. The therapeutic moiety may also be an enzyme which allows conversion of a

prodrug into the corresponding pharmaceutical agent.
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The term “therapeutic complex” is any type of molecule which includes a ligand specific
for a target protein and one or more therapeutic moieties and a linker. However, it is to be
understood that a therapentic complex may also comprise an enzyme or some other inducer of
cleavage which allows a prodrug to be converted into the corresponding pharmaceutical agent.

The term "tissue-specific" refers to a molecule that is preferentially expressed on a specific
tissue or cell-type, allowing a substantial fraction of the therapeutic complex to bind to that tissue
after administration. The molecule may be found at a considerably higher concentration in one or a
few tissues than in the others. For example, a tissue-specific molecule may be highly upregulated
in the lung compared to other tissues but can be dosed to be even more specific based on the
statistical distribution of binding throughout the vasculature. Proper, often lower, dosing of the
therapeutic complex would be given such that the amounts that appear randomly at non-targeted
tissue would render little or no side effects.

(€5 L TECHNIQUES

The embodiment described herein can be practiced in conjunction with any method or
protocol known in the art and described in the scientific and patent literature. The various
compositions (e.g., natural or synthetic compounds, polypeptides, peptides, nucleic acids,
antibodies, toxins, and the like) used in the embodiment described herein can be isolated from a
variety of sources, genetically engineered, amplified, and/or expressed recombinantly.
Altematively, these compositions can be synthesized in vitro by well-known chemical synthesis
techniques, as described in, e.g., Organic Synthesis, collective volumes, Gilman ef al. (Eds) John
Wiley & Sons, Inc., NY; Carruthers (1982) Cold Spring Harbor Symp. Quant. Biol. 47:411-418;
and Caruthers et al, U.S. Patent No. 4,458,066, July 3, 1984.

THERAPEUTIC COMPLEXES

The therapeutic complexes of the invention bind to the target proteins, for example from the
pancreas, lung, muscle, intestine, prostate, kidney, and brain to specifically deliver a therapeutic
moiety to the tissue or organ of choice. The therapeutic complexes are composed of at least one
ligand, a linker, and at least one therapeutic moiety (see Figure 1). However, the attachment of the
three types of components of the therapeutic complex can be envisioned to have a large number of
different embodiments. The therapeutic moiety can be one or more of any type of molecule which
is used in a therapeutic or diagnostic way. For example, the therapeutic moiety can be an antibiotic
which needs to be taken up by a specific tissue. The therapeutic complex can be envisioned to
concentrate and target the antibiotic to the tissue where it is needed, thus increasing the therapeutic
index of that antibiotic. Alternatively, the therapeutic moiety can be for in vivo or in vitro
diagnostic purposes.  Further examples of the use of therapeutic complexes in the specific
embodiments of the present invention will be outlined in more detai! in the section entitled "Type of

Therapeutic Complex Interactions”.
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LIGAND:

The ligand is a molecule which specifically binds to the target protein, in this case, the
Iuminally-expressed tissue-specific proteins. In one embodiment, the ligand is some type of
antibody or part thereof which specifically binds to a luminally expressed, tissue-specific molecule.
Usually, the ligand recognizes an epitope which does not participate in the binding of a natural
ligand, The ligand of the luminally-expressed tissuc-specific endothelial protein can be identified
by any technique known to one of skill in the art, for example, using a two-hybrid technique, a
combinatorial library, or producing an antibody molecule. The ligand may be a protein, RNA,
DNA, small molecule or any other type of molecule which specifically binds to target proteins.

The target protein may be an integral membrane protein (such as a receptor) or may be a
ligand itself. Should the tissue-specific molecule be a ligand which binds to a luminally expressed
protein, the ligand, or a fragment thereof which exhibits the lumen and tissue-specificity, is used in
the construction of the therapeutic complex of the invention. Alternatively, antibodies, antibody
fragments, or antibody complexes specific to, or with similar binding characteristics to, the
luminally exposed ligand molecule may be used in the construction of the therapeutic complex of
the invention.

Should the tissue-specific luminally exposed protein (target protein) be a receptor, natural
ligands can be identified by one of skill in the art in a number of different ways. For example, a
two-hybrid technique can be used. Alternatively, high-throughput screening can be used to identify
peptides which can act as ligands. Other methods of identifying ligand are known to one of skill in
the art.

In one embodiment, the ligand of the therapeutic complex uses a different epitope than the
natural ligand of the receptor target protein, so that there is no competition for binding sites.

In another embodiment, the ligand is an antibody molecule and preferably the antibody
molecule has a higher specificity or binds to the tissue-specific luminally exposed receptor target
protein in such a way that it will not be necessary to compete with the natural ligand.

Antibodics and fragments can be made by standard methods (See, for example, E. Harlow
et al., Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor, New
York, 1988). However, the isolation, identification, and molecular construction of antibodies has
been developed to such an extent that the choices are almost inexhaustible. Therefore, examples of
antibody parts, and complexes will be provided with the understanding that this can only represent a
sampling of what is available.

In one embodiment, the antibody is a single chain Fv region. Antibody molecules have two
generally recognized regions, in each of the heavy and light chains. These regions are the so-called
“variable” region which is responsible for binding to the specific antigen in question, and the so-
called “constant” region which is responsible for biological effector responses such as complement

binding, binding to neutrophils and macrophages, etc. The constant regions are not necessary for
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antigen binding. The constant regions have been separated from the antibody molecule, and
variable binding regions have been obtained. Therefore, the constant regions are clearly not
necessary for the binding action of the antibody molecule when it is acting as the ligand portion of
the therapeutic complex.

The variable regions of an antibody are composed of a light chain and a heavy chain. Light
and heavy chain variable regions have been cloned and expressed in foreign hosts, while
maintaining their binding ability. Therefore, it is possible to generate a single chain structure from
the multiple chain aggregate (the antibody), such that the single chain structure will retain the three-
dimensional architecture of the multiple chain aggregate.

Fv fragments which are single palypeptide chain binding proteins having the characteristic
bindin ability of multi-chain variable regions of antibody molecules, can be used for the ligand of
the present invention. These ligands are produced, for example, following the methods of Ladner et
al., US 5,260,203, issued November 9, 1993, using a computer based system and method to
determine chemical structures. These chemical structures are used for converting two naturally
aggregated but chemically separated light and heavy polypeptide chains from an antibody variable
region into a single polypeptide chain which will fold into a three dimensional structure very
similar to the original structure of the two polypeptide chains. The two regions may be linked using
an amino acid sequence as a bridge.

The single polypeptide chain obtained from this method can then be used to prepare a
genetic sequence coding therefor. The genetic sequence can then be replicated in appropriate hosts,
further linked to control regions, and transformed into expression hosts, wherein it can be
expressed. The resulting single polypeptide chain binding protein, upon refolding, has the binding
characteristics of the aggregate of the original two (heavy and light) polypeptide chains of the
variable region of the antibody.

In a further embodiment, the antibodies are multivalent forms of single-chain antigen-
binding proteins. Muitivalent forms of single-chain antigen-binding proteins have significant utility
beyond that of the monovalent single-chain antigen-binding proteins. A muitivalent antigen-
binding protein has more than one antigen-binding site which results in an enhanced binding
affinity. The multivalent antibodies can be produced using the method disclosed in Whitlow et al.,
U.S. Pat. No. 5,869,620, issued February 9, 1999. The method involves producing a multivalent
antigen-binding protein by linking at least two single-chain molecules, each single chain molecule
having two binding portions of the variable region of an antibody heavy or light chain linked into a
single chain protein. In this way the antibodies can have binding sites for different parts of an
antigen or have binding sites for multiple antigens.

In one embodiment, the antibody is an oligomer. The oligomer is produced as in
PCT/EP97/05897, filed October 24, 1997, by first isolating a specific ligand from a phage-

displayed library. Oligomers overcome the problem of the isolation of mostly low affinity figands

12

JP 2005-501011 A 2005.1.13



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

20

25

30

35

1)

WO 02/100336 PCT/US02/18185
from these libraries, by oligomerizing the low-affinity ligands to produce high affinity oligomers.
The oligomers are constructed by producing a fusion protein with the ligand fused to a semi-rigid
hinge and a coiled coil domain from Cartilage Oligomeric Matrix Protein (COMP). When the
fusion protein is expressed in a host cell, it self assembles into oligomers.

Preferably, the oligomers are peptabodies (Terskikh et al., Biochemistry 94:1663-1668
(1997)). Peptabodies can be exemplified as IgM antibodies which are pentameric with each
binding site having low-affinity binding, but able to bind in a high affinity manner as a complex.
Peptabodies are made using phage-displayed random peptide libraries. A short peptide ligand from
the library is fused via a semi-rigid hinge at the N-terminus of the COMP (cartilage oligomeric
matrix protein) pentamerization domain. The fusion protein is expressed in bacteria where it
assembles into a pentameric antibody which shows high affinity for its target. Depending on the
affinity of the ligand, an antibody with very high affinity can be produced.

Preferably the antibody, antibody part or antibody complex of the present invention is
derived from humans or is "humanized” (i.e. non-immunogenic in a human) by recombinant or
other technology. Such antibodies are the equivalents of the monoclonal and polyclonal antibodies
disclosed herein, but are less immunogenic, and are better tolerated by the patient.

Humanized antibodies may be produced, for example, by rcplacing an immunogenic
portion of an antibody with a corresponding, but non-immunogenic portion (i.e. chimeric
antibodies) (See, for example, Robinson, ef al., PCT Application No. PCT/US86/02269; Akira, et
al., European Patent Application No. 184,187; Taniguchi, European Patent Application No.
171,496; Morrison, et al, European Patent Application No. 173,494; Neuberger, et al.,
International Patent Publication No. WO86/01533; Cabilly, et a!., European Patent Application No.
125,023; Better, et al., Science 240:1041-1043 (1988); Liu, ef al., Proc. Natl. Acad. Sci. USA
84:3439-3433 (1987); Liu, er al., J. Immunol. 139:3521-3526 (1987); Sun, et al., Proc. Natl. Acad.
Sci. USA 84:214-218 (1987); Nishimura, et al., Canc. Res. 47:999-1005 (1987); Wood, et al.,
Nature 314:446-449 (1985)); Shaw et al., J. Natl.Cancer Inst. 80:1553-1559 (1988)). General
reviews of “humanized” chimeric antibodies are provided by Morrison, (Science, 229:1202-1207
(1985)) and by Oi, et al., BioTechniques 4:214 (1986)).

Suitable “humanized” antibodies can be alternatively produced by CDR or CEA
substitution (Jones, et al., Nature 321:552-525 (1986); Verhoeyan et al., Science 239:1534 (1988);
Bsidler, ef al., J. Immunol. 141:4053-4060 (1988).

Small molecules are any non-biopolymeric DNA, RNA, organic, or inorganic molecules
such as macrocycles, alkene isomers, and many of what is typically thought of as drugs in the
pharmaceutical industry. These molecules are often identified through combinatorial processes. In
particular, a ligand can be identified using a process called "docking", an approach to rational drug
design which seeks to predict the structure and binding free energy of a ligand-receptor complex

given only the structures of the free ligand and receptor. Typically, these small molecules are used
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to bind to a specific protein and elicit an effect. However, it is envisioned in this context that they
would simply be used to bind a specific protein and thus localize the attached drug to the required
organs.
LINKERS

The “linker” as used herein is any bond, small molecule, or other vehicle which allows the
ligand and the therapeutic moiety to be targeted to the same area, tissue, or cell. Preferably, the
linker is cleavable.

In one embodiment the linker is a chemical bond between one or more ligands and one or
more therapeutic moieties. Thus, the bond may be covalent or jonic. An example of a therapeutic
complex where the linker is a chemical bond would be a fusion protein. In one embodiment, the
chemical bond is acid sensitive and the pH sensitive bond is cleaved upon going from the blood
stream (pH 7.5) to the transcytotic vesicle or the interior of the cell (pH about 6.0). Alternatively,
the bond may not be acid sensitive, but may be cleavable by a specific enzyme or chemical which is
subsequently added or naturally found in the microenvironment of the targeted site. Alternatively,
the bond may be a bond that is cleaved under reducing conditions, for example a disulfide bond.
Alternatively, the bond may not be cleavable.

Any kind of acid cleavable or acid sensitive linker may be used. Examples of acid
cleavable bonds include, but are not limited to: a class of organic acids known as cis-
polycarboxylic alkenes. This class of moleculc contains at least three carboxylic acid groups
{COOH) attached to a carbon chain that contains at Icast one double bond. These molecules as well
as how they are made and used is disclosed in Shen, et al. U.S. Patent No. 4,631,190.
Alternatively, molecules such as amino-sulfhydryl cross-linking reagents which are cleavable under
mildly acidic conditions may be used. These molecules are disclosed in Blattler et al., U.S. Patent
No. 4,569,789.

Alternatively, the acid cleavable linker may be a time-release bond, such as a
biodegradable, hydrolyzable bond. Typical biodegradable carrier bonds include esters, amides or
urethane bonds, so that typical carriers are polyesters, polyamides, polyurethanes and other
condensation polymers having 2 molecular weight between about 5,000 and 1,000,000. Examples
of these carriers/bonds are shown in Peterson, et al., U.S. Patent No. 4,356,166. Other acid
cleavable linkers may be found in U.S. patent Nos. 4,569,789 and 4,631,190 or Blattner et al. in
Biochemistry 24: 1517-1524 (1984). The linkers are cleaved by natural acidic conditions, or
alternatively, acid conditions can be induced at a target site as explained in Abrams et al., US.
Patent No. 4,171,563.

Examples of linking reagents which contain cleavable disulfide bonds (reducable bonds)
include, but are not limited to "DPDPB", 1,4- di-[3’-(2’-pyridyldithio)propionamido]butane;
"SADP”, {(N-succinimidyl(4-azidophenyl}1,3’-dithiopropionate); "Sulfo —SADP”
(Sulfosuccinimidyl (4-azidophenyldithio)propionate; "DSP" — Dithio bis (succinimidylproprionate);
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"DTSSP" — 3,3 - Dithio bis (sulfosuccinimidylpropionate); "DTBP" - dimethyl 3,3’-
dithiobispropionimidate — 2 HCI, all available from Pierce Chemicals (Rockford, {llinois).

Examples of linking reagents cleavable by oxidation are "DST" - disuccinimidy! tartarate;
and "Sulfo-DST" - disuccinimidyl tartarate. Again, these linkers arc available from Pierce
Chemicals.

Examples of non-cleavable linkers are "Sulfo-LC-SMPT" - (sulfosuccinimidyl 6-[alpha-
methyl-alpha-(2-pyridylthio)toluamido} hexanoate;"SMPT"; "ABH" - Azidobenzoy! hydrazide;
"NHS-ASA" - N-Hydroxysuccinimidyl-4-azidosalicyclic acid; "SASD" - Sulfosuccinimidyl 2-(p-
azidosalicylamido)ethyl ~ 1,3-dithiopropionate; "APDP" - N-{4-(p-azidosalicylamido) buthy} -
3°(2’-pyidyldithio) propionamide; "BASED" - Bis-[beta — (4-azidosalicylamido)ethyl] disulfide;
"HSAB" - N-hydroxysuccinimidyl — 4 azidobenzoate; "APG" - p-Azidophenyl giyoxal
monohydrate; "SANPAH" - N-Succiminidyl — 6(4'-azido-2’-mitropheny! —amimo)hexanoate;
"Sulfo — SANPAH" -Sulfosuccinimidyl 6-(4’-azido-2’-nitrophenylamino)hexanoate; "ANB-NOS" -
N-5-Azido-2-nitrobenzyoyloxysuccinimide; "SAND" - Sulfosuccinimidyl-2-(m-azido-o-
mitrobenzamido)-ethyl-1,3°-  dithiopropionate; ~"PNP-DTP" -  p-nitrophenyl-2-diazo-3,3,3-
trifluoropropionate; "SMCC" - Succinimidy! 4-(N-maleimidomethyl)cyclohexane — 1- carboxylate;
"Sulfo-SMCC" - Sulfosuccinimidy! 4-(N-maleimidomethyl)cyclohexane — 1- carboxylate; "MBS" -
m-Maleimidobenzoyl-N-hydroxysuccinimide ester; "sulfo-MBS" - m-Maleimidobenzoyl-N-
hydroxysulfosuccinimide ester; "SIAB" - N-Succinimidyl(4-iodoacetyl)aminobenzoate; “Sulfo-
SIAB" - N-Sulfosuccinimidyl(4-iodoacetyl)aminobenzoate; "SMPB“ - Succinimidyl — 4-(p-
malenimidophenyl)butyrate; "Sulfo- SMPB" - Sulfosuccinimidyl 4-(p-malenimidophenyl)butyrate;
"DSS" - Disuccinimidy! suberate; "BSSS" - bis(sulfosuccinimidyl) suberate; "BMH" - Bis
maleimidohexane; "DFDNB" - 1,5-difluoro-2,4-dinitrobenzene; "DMA" - dimethyl adipimidate 2
HCI; "DMP" - Dimethy! pimelimidate — 2HCI; "DMS" - dimethyl suberimidate — 2- HCI; "SPDP" -
N-succinimidyl-3-(2-pyridylthio)propionate; " Sulfo -HSAB" - Sulfosuccinimidyl 4-(p-
azidophenyl)butyrate; "Sulfo- SAPB" - Sulfosuccinimidyl 4-(p-azidophenylbutyrate); "ASIB" - 1-
9p-azidosalicylamido)-4-(iodoacetamido)butane; "ASBA" - 4-(p-Azidosalicylamido)butylamine.
All of these linkers are available from Pierce Chemicals.

In another embodiment the linker is a small molecule such as a peptide linker. In one
embodiment the peptide linker is not cleavable. In a further embodiment the peptide linker is
cleavable by base, under reducing conditions, or by a specific enzyme. In one embodiment, the
enzyme is indigenous. Alternatively, the small peptide may be cleavable by an non-indigenous
enzyme which is administered after or in addition to the therapeutic complex. Alternatively, the
small peptide may be cleaved under reducing conditions, for example, when the peptide contains a
disulfide bond. Alternatively, the small peptide may be pH sensitive. Examples of peptide linkers
include: poly(L-Gly), (Poly L-Glycine linkers); poly(L-Glu), (Poly L-Glutamine linkers); poly(L-
Lys), (Poly L-Lysine linkers). In one embodiment, the peptide linker has the formula (amino acid),,
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where n is an integer between 2 and 100, preferably wherein the peptide comprises a polymer of
one or more amino acids.

In a further embodiment, the peptide linker is cleavable by proteinase such as one having
the sequence Gly-(D)Phe-Pro-Arg-Gly-Phe-Pro-Ala-Gly-Gly (SEQ ID NO: 1) (Suzuki, ef al. 1998,
J. Biomed. Mater. Res. Oct;42(1):112-6). This cmbodiment has been shown to be advantageous for
the treatment of bacterial infections, particulatly Pseudomonas aeruginosa. Gentamicin or an
alternate antibiotic is cleaved only when the wounds are infected by Pseudomonas aeruginosa
because there is significantly higher activity of thrombin-like proteinase enzymes then in non-
infected tissue.

In a further embodiment the linker is a cleavable linker comprising, poly(ethylene glycol)
(PEG) and a dipeptide, L-alanyl-L-valine (Ala-Val), cleavable by the enzyme thermolysin. This
Tinker is advantageous because thermolysin-like enzyme has been reported to be expressed at the
site of many tumors. Alternatively, a 12 residue spacer Thr-Arg-His-Arg-GlIn-Pro-Arg-Gly-Trp-
Glu-Gln-Leu (SEQ ID NO:2) may be used which contains the recognition site for the protease furin
(Goyal, et al. Biochem. J. 2000 Jan 15;345 Pt 2:247-254).

The chemical and peptide linkers can be bonded between the ligand and the therapeutic
moiety by techniques known in the art for conjugate synthesis, i.e. using genetic engineering, or
chemically. The conjugate synthesis can be accomplished chemically via the appropriate antibody
by classical coupling reactions of proteins to other moieties at appropriate functional groups.
Examples of the functional groups present in proteins and utilized normalily for chemical coupling
reactions are outlined as follows. The carbohydrate structures may be oxidized to aldchyde groups
that in tumn are reacted with a compound containing the group H,NNH-R (wherein R is the
compound) to the formation of a C=NH-NH-R group. The thiol group (cysteines in proteins) may
be reacted with a compound containing a thiol-rcactive group to the formation of a thioether group
or disulfide group. The free amino group (at the amino terminus of a protein or on a lysine) in
amino acid residues may be reacted with a compound containing an electrophilic group, such as an
activated carboxy group, to the formation of an amide group. Free carboxy groups in amino acid
residues may be tranformed to a reactive carboxy group and then reacted with a compound
containing an amino group to the formation of an amide group.

The linker may alternatively be a liposome. Many methods for the preparation of
liposomes are well known in the art. For example, the reverse phase evaporation method, freeze-
thaw methods, extrusion methods, and dehydration-rehydration methods. (see Storm, et al. PSTT
1:19-31 (1998),).

The liposomes may be produced in a solution containing the therapeutic moiety so that the
substance is encapsulated during polymerization. Alternatively, the liposomes can be polymerized
first, and the biologically active substance can be added later by resuspending the polymerized

liposomes in a solution of a biologically active substance and treating with sonication to affect
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1

er ion of the th

peutic moiety. The lip can be polymerized in the presence of the

ligand such that the ligand becomes a part of the phospholipid bilayer. In one embodiment, the
liposome contains the therapeutic moiety on the inside and the ligand on the outside.

‘The liposomes contemplated in the present invention can comprise a variety of structures.
For example, the liposomes can be multilamellar large vesicles (MLV), oligolamellar vesicles
(OLV), unilamellar vesicles (UV), small unilamellar vesicles (SUV), medium sized unilamellar
vesicles (MUV), large unilamellar vesicles (LUV), giant unilamellar vesicles (GUV), or
multivesicular vesicles (MVV). Each of these liposome structures are well known in the art (see
Storm, et al. PSTT'1:19-31 (1998)).

In one embodiment, the liposome is a "micromachine" that evulses pharmaceuticals for
example by the application of specific frequency radio waves. In another embodiment, the
liposomes can be degraded such that they will release the therapeutic moiety in the targeted cell, for
example, the liposomes may be acid or alkaline.sensitive, or degraded in the presence of a low or
high pH, such that the therapeutic moiety is released within the cell. Alternatively, the liposomes
may be uncharged so that they will be taken up by the targeted cell. The liposomes may also be pH
sensitive or sensitive to reducing conditions.

One type of liposome which may be advantageously used in the present invention is that
identified in Langer ef al., US Patent No. 6,004,534, issued December 21, 1999. In this application
a method of producing modified liposomes which are prepared by polymerization of double and
triple bond-containing monomeric phospholipids is disclosed. These liposomes have surprisingly
enhanced stability against the harsh environment of the gastointestinal tract.  Thus, they have
utility for oral and/or mucosal delivery of the therapeutic moiety. It has also been shown that the
liposomes may be absorbed into the systemic circulation and lymphatic circulation. The liposomes
are generally prepared by polymerization (i.e., radical initiation or radiation) of double and triple
bond-containing monomeric phospholipids.

In other cmbodiments of the present invention, the linker can also be a liposome having a
long blood circulation time. Such liposomes are well known in the art, (see United States Patent
Numbers, 5,013,556; 5,225,212; 5,213,804; 5,356,633; and 5,843,473). Liposomes having long
biood circulation time are characterized by having a portion of their phosphoslipids derivatized with
polyethylene glycol (PEG) or other similar polymer. In some embodiments, the end of the PEG
molecule distal to the phospholipid may be activated so a to be chemically reactive. Such a reactive
PEG molecule can be used to link a ligand to the liposome. One example of a reactive PEG
molecule is the maleimide derivative of PEG described in United States Patent Number 5,527,528).

Alternatively, the linker may be a microcapsule, a nanoparticle, a magnetic particle, and the
like (Kumar, J. Pharm, Sci., May-Aug 3(2)234-258, 2000; and Gill e/ al., Trends Biotechnol.
Nov; 18(11):469-79, 2000), with the lipophillic therapeutic moiety on or in the container, and the

container functioning as the linker in the therapeutic complex.
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Alternatively, the linker may be a photocleavable linker. For example, a 1-2-(nitrophenyl)-
ethyl moiety can be cleaved using 300 to 360 nm light (see Pierce catalog no. 21332ZZ). It can be
envisioned that the photocleavable linker would allow activation and action of the drug in an even
more specific area, for example a particular part of the organ. The light could be localized using a
catheter into the vessel. Alternatively, light may be used to localize treatment to a specific part of
the digestive tract and the light may be maniputated through a natural orifice to the area.
Alternatively, the light can be surgically manipulated to the arca.

Alternatively, the linker may not be cleavable, but the therapeutic moicty or ligand is. An
example of this is when the therapeutic moiety is a prodrug and the enzyme which cleaves the
prodrug is administered with the therapeutic complex. Alternatively, the enzyme is part of the
therapeutic complex or indigenous and the prodrug is administered separately. Preferably, the
enzyme or prodrug which is administered separately is administered within about 48 hours of the
first administration. Alternatively, the prodrug or enzyme which is administered separatcly may be
administered between about 1 min and 24 hours, alternatively between about 2 min and 8 hours.
The prodrug or enzyme which is administered separately, may be readministered at a later date and
may continue to be administered until the effect of the drug is not longer needed or until the
enzymatic cleavage of all of the drug is effected.

PEUTIC MOIETIES

The "therapeutic moiety” could be any chemical, molecule, or complex which effects a
desired result. Examples include but are not limited to: conventional pharmaceutical agents such as
antibiotics, anti-neoplastic agents, immunosuppressive agents, hormones, and the like, one or more
genes, antisense oligonucleotides, contrast agents, proteins, toxins, radioactive molecules or atoms,
surfactant proteins, or clotting proteins. The therapeutic moiety may be lipophilic, a quality which
will help it enter the targeted cell.

The contrast agents may be any type of contrast agent known to one of skill in the art. The
most common contrast agents basically fall into one of four groups; X-ray reagents, radiography
reagents, magnetic resonance imaging agents, and ultrasound agents. The X-ray reagents include
ionic, iodine-containing reagents as well as non-ionic agents such as Omnipaque (Nycomed) and
Ultravist (Schering). Radiographic agents includc radioisotopes as disclosed below. Magnetic
Resonance Imaging reagents include magnetic agents such a Gadolinium and iron-oxide chelates.
Ultrasound agents include microbubbles of gas and a number of bubble-releasing formulations.

The radionuclides may be diagnostic or therapeutic. Examples of radionuclides that are
generally medically useful include: Y, Ln, Cu, Lu, Tc, Re, Co, Fe and the like such as *Y, ""'Ln,
“Cu, Lu, *Tc and the like, preferably trivalent cations, such as *°Y and **'Ln.

Radionuclides that are suitable for imaging organs and tissues in vive via diagnostic gamma

scintillation photometry include the following: y-emitting radionuclides: '''Ln, ""*™Ln, “Ga, ®Ga,
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mre, S'Cr, *"Hg, *Hg, '*Yb, ¥St, and ¥'Sr. The preparation of chelated radionuclides that are
suitable for binding by Fab' fragments is taught in U.S. Pat. No. 4,658,839 (Nicoletti ez af.).

Paramagnetic metal ions, suitable for use as imaging agents in MRI include the lanthanide
elements of atomic number 57-70, or the transition metals of atomic numbers 21-29, 42 or 44. U.S.
Pat. No. 4,647,447 (Grics et al.) teaches MRI imaging via chelated paramagnetic metal ions.

Examples of therapeutic radionuclides are the B- emitters. Suitable B- emitters include
Cu, "*Rh, '"*Rh, 'Rh, %sm, *°Y, and "MLn,

Antisense oligonucleotides have a potential use in the treatment of any disease caused by
overexpression of a normal gene, or expression of an aberrant gene. Antisense oligonucleotides can
be used to reduce or stop expression of that gene. Examples of oncogenes which can be treated
with antisense technology and references which teach specific antisense molecules which can be
used include: c-Jun and cFos (U.S. Patent No. 5,985,558); HER-2 (U.S. Patent No. 5,968,748)
E2F-1 (Popoff, et al. U.S. Patent No. 6,187,587), SMAD 1-7 (U.S. Patent Nos. 6,159,697;
6,013,788; 6,013,787; 6,013,522; and 6,037,142), and Fas (Dean et al. U.S. Patent No. 6,204,055).

Proteins which may be used as therapeutic agents includc apoptosis inducing agents such as
pRB and p53 which induce apoptosis when present in a cell (Xu e al. U.S. Patent No. 5,912,236),
and proteins which are deleted or underexpressed in disease such as erythropoietin (Sytkowski, e/
al. U.S. Patent No. 6,048,971).

1t can be envisioned that the therapeutic moiety can be any chemotherapeutic agent for
neoplastic diseases such as alkylating agents (nitrogen mustards, ethylenimines, alkyl sulfonates,
nitrosourcas, and triazenes), antimetabolites (folic acid analogs such as mcthotrexate, pyrimidine
analogs, and purine analogs), natural products and their derivatives (antibiotics, alkaloids,
enzymes), hormones and antagonists (adrenocorticosteroids, progestins, estrogens), and the like.
Alternatively, the therapeutic moiety can be an antisense oligonucleotide which acts as an anti-
neoplastic agent, or a protein which activates apoptosis in a neoplastic cell.

The therapeutic moiety can be any type of neuroeffector, for example, neurotransmittors or
neurotransmitter antagonists may be targeted to an area where they are nceded without the wide
variety of side effects commonly experienced with their use.

The therapeutic moiety can be an anesthetic such as an opioid, which can be targeted
specifically to the area of pain. Side effects, such as nausea, are commonly experienced by patients
using opioid pain relievers. The method of the present invention would allow the very specific
localization of the drug to the area where it is needed, such as a surgical wound or joints in the case
of arthritis, which may reduce the side effects.

The therapeutic moiety can be an anti-inflammatory agent such as histamine, H,-receptor
antagonists, and bradykinin. Alternatively, the anti-inflammatory agent can be a non-steroidal anti-
inflammatory such as salicylic acid derivatives, indole and indene acetic acids, and alkanones.

Alternatively, the anti-inflammatory agent can be one for the treatment of asthma such as
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corticosteroids, cromoliyn sodium, and nedocromil. The anti-inflammatory agent can be
administered with or without the bronchodilators such as Bj-selective andrenergic drugs and
theophylline.

The therapeutic moiety can be a diuretic, a vasopressin agonist or antagonist, angiotensin,
or renin which specifically effect a patient's blood pressure.

The therapeutic moiety can be any pharmaceutical used for the treatment of heart disease.
Such pharmaceuticals include, but are not limited to, organic nitrites (amyl nitrites, nitroglycerin,
isosorbide dinitrate), calcium channel blockers, antiplatelet and antithrombotic agents, vasodilators,
vasoinhibitors, anti - digitalis antibodies, and nodal blockers.

The therapeutic moiety can be any pharmaceutical used for the treatment of protozoan
infcetions such as tetracycline, clindamycin, quinines, chloroquine, mefloguine,
trimethoprimsulfamethoxazole, metronidazole, and oramin. The ability to target pharmaceuticals or
other therapeutics to the area of the protozoal infection is of particular value due to the very
common and severe side effects experienced with these antibiotic pharmaceuticals.

The therapeutic moiety can be any anti-bacterial such as sulfonamides, quinolones,
penicillins, cephalosporins, aminoglycosides, tetracyclines, chloramphenicol, erythromycin,
isoniazids and rifampin.

The therapeutic moiety can be any pharmaceutical agent used for the treatment of fungal
infections such as amphotericins, flucytosine, miconazole, and fluconazole.

The therapeutic moiety can be any pharmaceutical agent used for the treatment of viral
infections such as acyclovir, vidarabine, interferons, ribavirin, zidovudine, zalcitabine, reverse
transcriptase inhibitors, and protease inhibitors. It can also be envisioned that virally infected cells
can be targeted and killed using other therapeutic moielies, such as toxins, radicactive atoms, and
apoptosis-inducing agents.

The therapeutic moiety can be chosen from a variety of anticoagulant, anti-thrombolyic,
and anti-platelet pharmaceuticals.

It can be envisioned that diseases resulting from an over- or under-production of hormones
can be treated using such therapeutic moieties as hormones (growth hormone, androgens, estrogens,
gonadotropin-releasing hormone, thyroid hormones, adrenocortical steroids, insulin, and glucagon).
Alternatively, if the hormone is over-produced, antagonists or antibodies to the hormones may be
used as the therapeutic moiety.

Various other possible therapeutic moieties include vitamins, enzymes, and other under-
produced cellular components and toxins such as diptheria toxin or botulism toxin.

Alternatively, the therapeutic moiety may be one that is typically used in in vitro
diagnostics. Thus, the ligand and linker are labeled by conventional methods to form all or part of a
signal generating system. The ligand and linker can be covalently bound to radioisotopes such as

tritium, carbon 14, phosphorous 32, iodine 125 and iedine 131 by methods well known in the art.
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For example, "SI can be introduced by procedures such as the chloramine-T procedure,
enzymaticaily by the lactoperoxidase procedure or by the prelabeled Bolton-Hunter technique.
These techniques plus others are discussed in H. Van Vunakis and J.J. Langone, Editors, Methods
in Enzymology, Vol 70, Part A, 1980. See also U.S. Patent No. 3,646,346, issued February 29,
1972, and Edwards et al., U.S. Patent No. 4,062,733, issued December 13, 1977, respectively, for
further examples of radioactive labels.

Therapeutic moieties also include chromogenic labels, which are those compounds that
absorb light in the visible ultraviolet wavelengths. Such compounds are usually dyestuffs and
include quinoline dyes, triarylmethane dyes, phthaleins, insect dyes, azo dyes, anthraquimoid dyes,
cyanine dyes, and phenazoxonium dyes.

Fluorogenic compounds can also be therapeutic moieties and include those which emit light
in the ultraviolet or visible wavelength subsequent to irradiation by light. The fluorogens can be
employed by themselves or with quencher molecules. The primary fluorogens are those of the
rhodamine, fluorescein and umbelliferone families. The method of conjugation and use for these
and other fluorogens can be found in the art. See, for example, J.J. Langone, H. Van Vunakis ez al.,
Methods in Enzymology, Vol. 74, Part C, 1981, especially at page 3 through 105. For a
representative listing of other suitable fluorogens, see Tom ef al., U.S. Patent No. 4,366,241, issued
December 28, 1982, especially at column 28 and 29. For further examples, see also U.S. Patent No.
3,996,345.

These non-enzymatic signal systems are adequate therapeutic moieties for the present
invention. However, those skilled in the art will recognize that an enzyme-catalyzed signal system
is in general more sensitive than a non-enzymatic system. Thus, for the instant invention, catalytic
labels are the more sensitive non-radioactive labels.

Catalytic labels include those known in the art and include single and dual (“channeled”)
enzymes such as alkaline phosphatase, horseradish peroxidase, luciferase, B-galactosidase, glucose
oxidase (lysozyme, malate dehydrogenase, glucose-6-phosphate dehydrogenase) and the like.
Examples of dual (“channeled”) catalytic systems include alkaline phosphatase and glucose oxidase
using glucose-6-phosphate as the initial substrate. A second example of such a dual catalytic
system is illustrated by the oxidation of glucose to hydrogen peroxide by glucose oxidase, which
hydrogen peroxide would react with a leuco dye to produce a signal generator. (A further
discussion of catalytic systems can be found in Tom et al, U.S. Patent No. 4,366,241, issued
December 28, 1982 (see especially columns 27 through 40). Also, see Weng et al., U.S. Patent No.
4,740,468, issued April 26, 1988, especially at columns 2 and columns 6, 7 and 8.

The procedures for incorporating enzymes into the instant therapeutic complexes are well
known in the art. Reagents used for this procedure include glutaraldehyde, p-toluene diisocyanate,
various carbodiimide reagents, p-benzoquinone m-periodate, N,N'~o-phenylen€dimaleimide and the

like (see, for example, J.H. Kennedy ez al., Clin. Chim Acta 70, 1 (1976)). As another aspect of the
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invention, any of the above devices and formats may be provided in a kit in packaged combination
with predetermined amounts of reagents for use in assaying for a tissue-specific endothelial protein.

Chemiluminescent labels are also applicable as therapeutic moieties. See, for example, the
labels listed in C.L. Maier, U.S. Patent No. 4,104,029, issued August 1, 1978.

The substrates for the catalytic systems discussed above include simple chromogens and
fluorogens such as para-nitrophenyl phosphate (PNPP), B-D-glucose (plus possibly a suitable redox
dye), homovanillic acid, o-dianisidine, bromocresol purple powder, 4-alkyl-umbelliferone, luminol,
para-dimethylaminolophine, paramethoxylophine, AMPPD, and the like.

Depending on the nature of the label and catalytic signal producing system, one would
observe the signal by irradiating with light and observing the level of fluorescence; providing for a
catalyst system to produce a dye, fluorescence, or chemiluminescence, where the dye could be
observed visually or in a spectrophotometer and the fluorescence could be observed visually or in 2
fluorimeter; or in the case of chemiluminescence or a radioactive label, by employing a radiation
counter, Where the appropriate equipment is not available, it will normally be desirable to have a
chromophore produced which results in a visible color. Where sophisticated equipment is involved,
any of the techniques are applicable.

Alternatively, the therapeutic moiety can be a prodrug or a promolecule which is converted
into the corresponding pharmaceutical agent by a change in the chemical environment or by the
action of a discretc molecular agent, such as an enzyme. Preferably, the therapeutic moiety is
administered with the specific molecule needed for conversion of the promolecule. Alternatively,
the promolecule can be cleaved by a natural molecule found in the microenvironment of the target
tissue. Alternatively, the prodrug is pH sensitive and converted upon change in environment from
the blood to the cell or vesicle (Greco et al., J. Cell. Physiol. 187:22-36, 2001).

USES OF THE THE! EUTIC CO! LEXES

The therapeutic complex may be used to treat or diagnose any disease (or which a tissue- or
organ-specific treatment would be efficacious. Examples of such tissues and diseases follow:

In one embodiment, the therapeutic complex may be used to treat or alleviate the symptoms
of diseases which affect the brain. Examples of such diseases include but are not limited to:
bacterial infections, viral infections, fungal and parasitic infections, epilepsy, schizophrenia, bipolar
disorder, neurosis, depression, brain cancer, Parkinson's disease, Alzheimer’s diseasc and other
forms of dementia, prion-related diseases, stroke, migraine, ataxia, multiple sclerosis, meningitis,
brain abscess, and Wernicke's disease or other metabolic disorders.

In a further embodiment, the therapeutic complex may be used to treat diseases which
affect the lungs. Examples of such diseases include but are not limited to: bacterial infections (i.e.
S. pneumoniae, M. tuberculosis), viral infections (i.e. Hantavirus), fungal and parasitic infections
(i.e. Pneumocystis carinii), asthma, lung cancer, emphysema, lung transplant rejection, cystic

fibrosis, pulmonary hypertension, pulmonary thromboembolism, and pulmonary edema.
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In a further embodiment, the therapeutic complex may be used to treat or alleviate the
symptoms of diseases which affect the pancreas. Examples of such diseases include but are not
limited to: parasitic infections, pancreatic cancer, chronic pancreatitis, and pancreatic insufficiency,
endocrine tumors, and diabetes.

In one embodiment, the therapeutic complex may be used to treat or alleviate the symptoms
of diseases which affect the kidney. Examples of such diseases include but are not limited to:
bacterial infections, viral infections, fungal and parasitic infections, polycystic kidney disease,
kidney transplant rejection, edema, hypertension, hypervolemia, bladder and renal cell cancer and
uremic syndrome.

In one embodiment, the therapeutic complex may be used to treat or alleviate the symptoms
of discases which affect the muscles. Examples of such diseases include but are not limited to:
muscular dystrophy, polymyositis, arthritic diseases, rhabdomyosarcoma, polymyositis, disorders of
glycogen storage, and soft tissue sarcomas.

In one crmbodiment, the therapeutic complex may be used to treat or alleviate the symptoms
of diseases which affect the gut or intestine. Examples of such diseases include but are not limited
to: dysentery, gastroenteritis, irritable bowel disease, diverticulosis/diverticulitis, peptic ulcer,
cryptosporidiosis, giardiasis, inflammatory bowel discase, colorectal cancer, and tumors of the
small intestine.

In one embodiment, the therapeutic complex may be used to treat or alleviate the symptoms
of diseases which affect the prostate. Examples of such diseases include but are not limited to:
hyperplasia of the prostate, prostate cancer, and infections of the prostatc.

In a further embodiment, the therapeutic complex may be used as a diagnostic of disease or
tissue type or to quantify or identify the tissue-specific luminally expressed protein.

The cells bearing target proteins interact with the therapeutic complex in two general ways,
by transcytosis or passive diffusion. These interactions allow the therapeutic complex to interact
directly with the vascular endothelial cell bearing the target protein, become enmeshed in the
endothelial matrix containing said endothelial cell, or cross through the endothelial matrix into the
encapsulated tissue or organ.

Transcytosis occurs when, after attachment of the complex with the target protein on the
endothelial cell, the therapeutic complex is transcytosed across the vasculature into the endothelial
matrix tissue or endothelial cell of choice. Preferably, the binding of the ligand to the target protein
will stimulate the transport of the therapeutic complex across the endothelium within a transcytotic
vesicle. During transcytosis, the conditions within the microenvironment of the vesicle are more
highly acidic and can be used to selectively cleave the therapeutic moiety. For this to happen,
preferably, the linker should be pH sensitive, so as to be cleaved due to the change in pH upon
going from the blood stream (pH 7.5) to transcytotic vesicles or the interior of the cell (pH 6.0) such
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as the acid sensitive linkers disclosed. Alternatively, a separate linker may not be necessary when
the bond between the ligand and the therapeutic moiety is itself acid sensitive.

In passive diffusion, the ligand in the complex may attach to the exterior cell membrane,
following which there is release of the therapeutic moiety which crosses into the endothelial cell or
tissue by passive means, but there is no entry of the entire therapeutic complex into the cell.
Preferably, the therapeutic agent is released in high concentrations in microproximity to the
endothelium within the specific target tissue. These higher concentrations are expected to result in
relatively greater concentrations of the drug reaching the target tissue versus systemic tissues.

The therapeutic complexes may be taken up by the cell and stay within the cell or cellular
matrix or may cross into the organs and become diffuse within the organ.

The therapeutic complexes of the present invention advantageously bind to a target protein
on a specific tissue, organ or cell and can be used for a number of desired outcomes. In one
embodiment, the therapeutic complexes are used to keep toxic substances in a specific environment,
allowing for a more specific targeting of a therapeutic moiety to that environment and preventing
systemic effects of the therapeutic moiety. In addition, a lower concentration of the substance
would be needed for the same effect.

In a further embodiment, the therapeutic complex is used to keep substances from getting
into tissues. The therapeutic moiety might be used to block receptors, that if activated, would cause
further harm to the surrounding tissue.

In a further embodiment the therapeutic complex is used to replace a substance, such as a
surfactant protein, or a hormone which is in some way dysfunctional or absent from a specific
tissue,

PRODRUGS

The concept of prodrugs are well known in the art and are used herein in a similar manner.
The instant prodrugs possess different pharmaceutical characteristics before and after their
conversion from prodrug to the corresponding pharmaceutical agent. The therapeutic complexes of
the present invention may advantageously incorporate the use of a prodrug in two ways. The
therapeutic complexes may have a prodrug attached as a therapeutic moiety which can be converted
either by the subsequent injection of a non-indigenous enzyme, or by an enzyme found in the tissue
of choice. Alternatively, the therapeutic moiety may be the enzyme which is needed to convert the
prodrug. For example, the enzyme B-lactamase may be a part of the therapeutic complex and the
prodrug (i.e., doxocillin) is subsequently added and, because the B-lactamase is only found in the
targeted tissue, the doxocillin is only unmasked in that area. Unfortunately, neoplastic tissues
usually share the enzyme repertoire of normal tissues, making the use of an indigenous enzyme less
desirable. However, it can be envisioned that diseased tissues, particularly those diseased by
pathogens, may be producing an enzyme specific to the pathogen which is infecting the tissue and

this could be used to design an effective prodrug treatment which would be very specific to the

.24-

JP 2005-501011 A 2005.1.13



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

30

35

(83)

WO 02/100336 PCT/US02/18185
infected tissue. For example, a prodrug which is converted by a viral enzyme (i.e., HBV) could be
used with a liver-specific antiviral therapeutic complex to get very specific antiviral effect because
the prodrug would only be converted in the microenvironment containing the virus.

Therefore, in one embodiment, a "ligand-enzyme" therapeutic complex is used in
combination with the unattached prodrug. The prodrug is cleaved by an enzyme and enters the cell.
Preferably, the prodrug is hydrophilic, blocking its access into endothehial cells, while the (cleaved)
drug is lypophilic, enhancing its ability to enter cells. Alternatively, a "ligand-prodrug” is used as
the therapeutic complex in combination with the administration of an unattached non-indigenous
enzyme or an indigenous enzyme. The prodrug is cleaved by the enzyme, thus, separated from the
therapeutic wherein its lipophilic qualities allow it to enter the cell.

Two of the advantages of the prodrug approach include bystander killing and amplification.
One problem with the previous use of antibodies or immunoconjugates in the treatment of cancer
was that they were inefficiently taken up by the cells and poorly localized. However, when using a
prodrug treatment, because a single molecule of enzyme can convert more than one prodrug
molecule the chance of uptake is increased or amplified considerably. In addition, as the active
drug diffuses throughout the tumor, it provides a bystander effect, killing or otherwise effecting the
therapeutic action on antigen-negative, abnormal cells. Although this bystander effect may also
effect normal cells, they will only be those in the direct vicinity of the tumor or diseased organ.

A number of prodrugs have been widely used for cancer therapy and are presented below as
examples of prodrugs which can be used in the present invention (Greco et al., J. Cell. Phys.
187:22-36, 2001; and Konstantinos ef al., Anticancer Research 19:605-614, 1999). However, it is
to be understood that these are some of many examples of this embodiment of the invention.

The most well-studied enzyme/prodrug combination is Herpes simplex virus thymidine
kinase (HSV TK) with the nucleotide analog GCV. GCV and related agents are poor substrates for
the mammalian nucleoside monophosphate kinase, but can be converted (1000 fold more)
efficiently to the monophosphate by TK from HSV 1. Subsequent reactions catalyzed by cellular
enzymes lead to a number of toxic metabolites, the most active ones being the triphosphates. GCV-
triphosphate competes with deoxyguanosine triphosphate for incorporation into elongating DNA
during cell division, causing inhibition of the DNA polymerase and single strand breaks.

The system consisting of cytosine deaminase and S-fluorocytosine (CD and S5-FC
respectively) is similarly based on the production of a toxic nucleotide analog. The enzyme CD,
found in certain bacteria and fungi but not in mammalian cells, catalyses the hydrolytic deamination
of cytosine to wracil. Tt can therefore convert the non-toxic prodrug 5-FC to 5-fluorouracil (5-FU),
which is then transformed by cellular enzymes to potent pyrimidine antimetabolites (5-FdUMP, 5-
FdUTP, and 5-FUTP). Three pathways are involved in the induced cell death: thymidylate synthase
inhibition, formation of (5-FU} RNA and of (5-FU) DNA complexes.
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The mustard prodrug CB1954 [S-(aziridin-1-yl)-2,4-dinitrobenzamide] is a weak
monofunctional alkylator, but it can be efficiently activated by the rodent enzyme DT diaphorase
into a potent DNA cross-linking agent. However, the human enzyme DT diaphorase shows a low

reactivity with the prodrug, causing side effects. This problem was overcome when the E. coli

enzyme nitroreductase (NTR) was found to reduce the CB1954 prodrug 90 times faster then the

rodent DT diaphorase. The prodrug was converted to an alkylating agent which forms poorly
repairable DNA crosslinks.

The oxazaphosphorine prodrug cyclophosphamide (CP) is activated by liver cytochrome
P450 metabolism via a 4-hydroxylation reaction. The 4-hydroxy intermediate breaks down to form
the bifunctional alkylating toxin phosphoramide mustard, which leads to DNA cross-links, G,-M

arrest and apoptosis in a cycle-ind. dent fashion.

In the enzyme/prodrug systems described so far the prodrug is converted to an intermediate
metabolite, which requires further catalysis by cellular enzymes to form the active drug. The
decreased expression of or total lack of these enzymes in the target cells would lead to tumor
resistance. The bacterial enzyme carboxypeptidase G2 (CPG2), which has no human analog, is
able to cleave the glutamic acid moiety from the prodrug 4-[2-chloroethyl)(2-
mesyloxyethyl)amino]benzoic acid without further catalytic requirements.

The reaction between the plant enzyme horseradish peroxidase (HRP) and the non-toxic
plant hormone indole-3-acetic acid (IAA) has been analyzed in depth, but not yet completely
elucidated. At neutral pH, 1AA is oxidized by HRP-compound I to a radical cation, which
undergoes scission of the exocyclic carbon-carbon bond to yield the carbon-centered skatolyl
radical. In the presence of oxygen, the skatolyl radical rapidly forms a peroxyl radical, which then
decays to a number of products, the major ones being indole-3-carbinol, oxindole-3-carbinol and 3-
methylene-2-oxindole. In anoxic solution, decarboxylation of the radical cation can still take place
and the carbon-centered radical preferentially reacts with hydrogen donors.

As can readily be seen, the prodrug/enzyme systems advantageously use an enzyme which
is not produced by human cells to provide specificity. However, it can readily be seen by one of
skill in the art that a human enzyme which is specifically produced in a particular organ or cell type
could also be used to achieve this specificity, with the advantage that it would not be immunogenic.

Finally, hcterogeneity could be circumvented by the application of a “cocktail" of
conjugates constructed with the same enzyme and a variety of antibodies directed against different
organ-associated antigens or different antigenic determinants of the same antigen.
ADMINISTRATION OF THE THERAPEUTIC COMPLEXE

The therapeutic complexes of the present invention are said to be *substantially free of
natural contaminants” if preparations which contain them are substantially free of materials with

which these products are normally and naturally found.
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The therapeutic complexes include antibodies, and biologically active fragments thereof,
(whether polyclonal or monoclonal) which are capable of binding to tissue-specific luminally-
expressed molecules. Antibodies may be produced either by an animal, or by tissue culture, or
recombinant DNA means.

In providing a patient with the therapeutic complex, or when providing the therapeutic
complex to a recipient patient, the dosage of administered agent will vary depending upon such
factors as the patient’s age, weight, height, sex, general medical condition, previous medical
history, and the like. In addition, the dosage will vary depending on the therapeutic moiety and the
desired effect of the therapeutic complex. As discussed below, the therapeutically effective dose
can be lowered if the therapeutic complex is administered in combination with a second therapy or
additional therapeutic complexes. As used herein, one compound is said to be additionally
administered with a second compound when the administration of the two compounds is in such
proximity of time that both compounds can be detected at the same time in the patient’s serum.

The therapeutic complex may be injccted via arteries, arterioles, capillaries, sinuses,
lymphatic ducts, epithelial cell perfusable spaces or the like. When administering the therapeutic
complex by injection, the administration may be by continuous infusion, or by single or multiple
boluses.

The therapeutic complex may be administered either alone or in combination with one or

more additional immunosuppressive agents (especially to a recipient of an organ or tissue

i~

transplant), antibiotic agents, chemotherapeutic agents, or other phar ical agents, dep
on the therapeutic result which is desired. The administration of such compound(s) may be for
either a “prophylactic” or a “therapeutic” purpose.

A composition is said to be “pharmacologically acceptable” if its administration ¢an be
tolerated by a recipient patient. Such an agent is said to be administered in a “therapeuticaily
effective amount” if the amount administered is physiologically significant. A typical range is 0.1
pg to 500 mg/kg of therapeutic complex per the amount of the patients weight. One or multiple
doses of the therapeutic complex may be given over a period of hours, days, weeks, or months as
the conditions suggest. An agent is physiologically significant if its presence results in a detectable
change in the physiology of a recipient patient. The term "pharmaceutically effective amount”
refers to an amount effective in treating or ameliorating an IL-1 mediated disease in a patient. The
term "pharmaceutically acceptable carrier, adjuvant, or cxcipient" refers to a non-toxic carrier,
adjuvant, or excipient that may be administered to a patient, together with a compound of the
preferred embodiment, and which does not destroy the pharmacological activity thereof. The term
“pharmaceutically acceptable derivative" means any pharmaceutically acceptable salt, ester, or salt
of such ester, of a compound of the preferred embodiments or any other compound which, upon
administration to a recipient, is capable of providing (directly or indirectly) a compound of the

preferred embodiment.  Pharmaceutical compositions of this invention comprise any of the
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compounds of the present invention, and pharmaceutically acceptable salts thereof, with any
acceptable carrier, adjuvant, excipient, or vehicle.

The therapeutic complex of the present invention can be formulated according to known
methods to prepare pharmaceutically useful compositions, whereby these materials, or their
functional derivatives, are combined in admixture with a pharmaceutically acceptable carrier
vehicle. Suitable vehicles and their formulation, inclusive of other human proteins, e.g., human
serum albumin, are described, for example, in Remington’s Pharmaceutical Sciences (18" ed.,
Gennaro, Ed., Mack, Easton Pa. (1990)). In order to form a pharmaceutically acceptable
composition suitable for effective administration, such compositions will contain an effective
amount of the therapeutic complex, together with a suitable amount of carrier vehicle.

Additional pharmaceutical methods may be employed to control the duration of action.
Controlled release preparations may be achieved through the use of polymers to complex or absorb
the therapeutic complex. ~Alternatively, it is possible to entrap the therapeutic complex in
microcapsules prepared, for example, by coacervation techniques or by interfacial polymerization,
for example, hydroxymethylcellulose or gelatin-microcapsules and poly(methylmethacylate)
microcapsules, respectively, or in colloidal drug delivery systems, for example, liposomes, albumin
microspheres, microemulsions, nanoparticles, and nanocapsules or in macroemulsions, Such
techniques are disclosed in Remington’s Pharmaceutical Sciences (1990).

A number of embodiments have been described. Nevertheless, it will be understood that
various modifications may be made without departing from the spirit and scope of the invention.
For example, a variety of cleavable chemical moieties, surface molecules, and therapeutic moieties
can be used in the instant methods Accordingly, other embodiments are within the scope of the
invention.

Having now generally described the invention, the foliowing examples are offered to
illustrate, but not to limit the claimed invention.

EXAMPLES

The following tissue-specific molecules were identified and isolated using the method of
Roben et al., U.S. Patent No. 09/528,742, filed March 20, 2000. The method used a cell membrane
impermeable reagent which nonspecifically binds to luminal molecules via a chemical reaction.
The reagent comprised a first reactive domain which binds to the molecules in the lumen
nonspecifically and a second biotin-comprising domain, linked by a cleavable chemical moiety that
will not cleave under in vivo conditions, but can be induced to cleave under defined conditions.
The binding reagent was injected via arteries, arterioles, capillaries, sinuses, lymphatic ducts,
epithelial line perfusable spaces or the like. The reagent bound to the lumen specific molecules.
The tissue or organ was homogenized, and cell debris removed. All of the molecules which bound
the reagent were isolated from the organ using affinity chromatography which bound the biotin-

comprising domain (i.e., a streptavidin bead). Then, the lumen-exposed molecules which were
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"tagged” with the reagent were eluted by cleaving the reagent under “mild conditions” (mild
reducing, non-denaturing conditions). Thus, the tissue-specific molecules were eluted and purified
on PAGE. An organ specific molecule was identified as such and isolated from the PAGE and
partially sequenced to determine its identity. Then histology, Western blots and/or in vive
localizations were performed to confirm the tissue specificity of the isolated polypeptide.

In Example 1, an endothelial specific protein was identified as such and an antibody
specific to the protein was used to show that when injected into the tail vein of a rat, the antibody
would specifically bind to brain. Example 1 shows that an antibody to a tissue-specific endothelial
protein can be used to target a specific organ and that that antibody can be coupled to a therapeutic

moiety and will direct that therapeutic moiety to the specific organ, where it can exert its effect.

EXAMPLE 1
ocalization of the Therapeutic Moiety to Tissue
Using a Brain- ific, Lumi |

CD71, or transferrin receptor, is known to be exposed on the luminal surface of the
endothelium in only one tissue: the brain. This molecule was found to exist only in the brain
preparation and not in any other tissues using the instant methods, confirming the ability of the
method to identify tissue specific endothelial proteins.

To demonstrate the ability to use the tissue-specific endothelial expression of a protein to
selectively deliver an agent to a particular tissue, an antibody to the rat CD71 was used (BD
Pharmingen, San Diego, CA, catalog number 22191). CD71 is a luminaily exposed endothelial
protein specific to the brain. The rat amino acid and nucleotide sequences are Genbank Accession
Nos. AAA42273 and M58040 (SEQ ID NOs:26 and 27), the human amino acid and nucleotide
sequences are Genbank Accession Nos. AAH01188 and BC001188 (SEQ ID NOs:28 and 29). The
antibody was injected into the tail vein of a rat. Another antibody with a similar isotype but
different specificity was injected into another rat as a control. The antibody used as an isotype
control was an anti-albumin antibody (IgG2) that was produced by Target Protein Technologies.
After 30 minutes, the rats were sacrificed and tissue sections were made from a number of organs
from each rat. Each tissue was then analyzed by immunohistochemistry for the presence of the
antibodies. Figures 2A-D show the immunohistochemistry of tissue sections from a rat which was
injected with either CD71 or a control antibody. Figure 2A is brain from a rat injected with CD71,
Figure 2B is brain from a rat injected with the control antibody, Figure 2C is lung from a rat
injected with CD71, Figure 2D is lung from a rat injected with the control antibody. These results
demonstrate that the anti-CD71 antibody localized to the capillaries of the brain, and to no other
tissue. This is particularly advantageous in that it is often difficult to find therapeutics which can
cross the blood-brain barrier.

In a follow-up experiment, a toxin was coupled to the anti-CD71 antibody. The toxin used

was the Ricin A chain (Sigma, Catalog number L9514). This was coupled to the antibody by
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adding a biotin with a disulfide-containing linker (Pierce, catalog number 21331} to both the ricin
and the antibody. The two were then coupled by the addition of Nuetravidin (Pierce, catalog
number 31000) which bound both biotins, thus forming a complex of the ricin and antibody. The in
vivo localization experiment was repeated using the toxin-antibody complex. In this case, the
antibody not only facilitated the localization of the toxin to the vasculature of the brain, but
presumably also its entry into the tissue via transcytosis. Once in the tissue, the toxin elicited an
inflammatory response in the brain, a reaction typically seen for any toxin introduced into the brain.
No inflammatory response was seen in any other sectioned tissue.

A human CD71-specific antibody is available from BD Pharmingen and usable for the
production of a human therapeutic complex.

In Examples 2-6, a number of other tissue-specific luminally expressed proteins were
identified and used to produce therapeutic complexes.

EXAMPLE 2
Identification and S« ing of Rat Dipeptidy] peptidase TV

The luminal proteins of the vasculature of an entire rat were labeled with biotin. Then the
organs were removed individually and the labeled proteins were isolated as described in Roben et
al., U.S. Patent No. 09/528,742, filed March 20, 2000. The labeled proteins that were isolated from
the homogenized lung were subjected to polyacrylamide gel electrophoresis and a protein (labeled
DPP-4) which was specific to lung and kidney (Figure 3), but predominately lung was identified.
A peptide was sequenced corresponding to the sequence, FRPAE (SEQ ID NO:3) and the protein
was identified as rat liver dipeptidy] peptidase IV, Genbank Accession Number P14740 (nucleotide
sequence Genbank Accession Number NM_012789). The full-length protein sequence corresponds
to SEQ 1D NO:4 and the nucleotide sequence is SEQ ID NO:5. The protein sequence is encoded by
nucleotides 89-2392 of NM._012789. The human sequences correspond to SEQ ID NOS:6 and 7.
Genbank Accession Number NM_001935 is SEQ ID NO:6 and the coding region of the mRNA is
from nt 76 to 2376 (SEQ ID NO:7). Previous studies suggest that the rat liver dipeptidyl peptidase
IV has a membrane anchoring region consisting of its amino terminus. (Ogata et a/., J. Biol Chem
264(6):3596-601 (1989) ). A monocional antibody specific to rat dipeptidyl peptidase IV (BD
Pharmingen, San Diego, CA Catalog number 22811) was injected into the tail vein of a rat (about
0.1 to 100 mg/ml). The tissue from various organs was treated using immunohistochemistry and
the antibody to DPP-4 was shown to localize to lung and kidney (see Figure 4). In Figure 4 panel a.
kidney, panel b. liver, panel c. lung, panel d. heart, pane! e. pancreas, and panel f. colon.

An antibody to human DPP-4 is available for use in producing the therapeutic complex of

the invention (BD Pharmingen, San Diego, CA).
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EXAMPLE 3
Identification and Sequencing of Carbonic Anhydrase IV

The luminal proteins of the vasculature of an entire rat were labeled with biotin. Then the
organs were removed individually and the labeled proteins were isolated as described in Roben ef
al,, U.S. Patent No. 09/528,742, filed March 20, 2000. The labeled proteins that were isolated from
the homogenized lung were subjected to polyacrylamide gel electrophoresis showed a protein
(labeled CA-4) which was subsequently shown to be specific to lung and heart (Figure 5). A
peptide was sequenced corresponding to the sequence, DSHWCYEIQ (SEQ 1D NO: 8) and
identified as rat Carbonic Anhydrase IV, Genbank Accession Number NM_019174. The full-
length protein sequence corresponds to SEQ ID NO: 9 and the nucleotide sequence is SEQ 1D
NO:10. The human sequence corresponds to SEQ ID NOS: 11 and 12, Genbank Accession
Number NM_000717. Previous studies suggest that carbonic anhydrase IV shows developmental
regulation and cell-specific expression in the capillary endothelium (Fleming et al., Am J. Physiol,
(1993) 265 (6 Pt 1):L627-35).

EXAMPLE 4
Identification and Sequencing of Zymogen Granule 16 Protein (ZG16-p)

The luminal proteins of the vasculature of an entire rat were labeled with biotin. Then the
organs were removed individually and the labeled proteins were isolated as described in Roben et
al., U.S. Patent No. 09/528,742, filed March 20, 2000. The labeled proteins that were isolated from
the homogenized pancreas were subjected to polyacrylamide gel electrophoresis and a protein
(labeled ZG16P) which was subscquently shown to be specific to pancreas and gut (see Figure 6),
but predominately pancreas was identified. The peptide was sequenced and the sequence
NSIQSRSSSY, SEQ ID NO:13 was obtained and identified as rat ZG16-p, Genbank Accession
Number Z30584. The full-length protein sequence corresponds to SEQ ID NO:14 and the
nucleotide sequence is SEQ ID NO:15. The human sequence corresponds to SEQ ID NOS:16 and
17, Genbank accession No. AF264625. Previous studies suggest that ZG16-p is located in
zymogen granules of rat pancreas and goblet cells of the gut. (Cronshagen and Kern, Eur J. Cell
Biology 65: 366-377, 1994).

EXAMPLE 5
dentification and Sequencing of Rat MAJCAM

A monoclonal antibody was purchased from BD Pharmingen (catalog number 22861) and
about 0.1 to 100 mg/ml were injected into the taif vein of a rat. The tissue from various organs was
treated using immunohistochemistry and the antibody to MA4CAM (MadCam-1) was shown to
localize to pancreas and colon (Figure 7). In Figure 7 panel a. kidney, panel b. liver, panel c. lung,
panel d. heart, panel e. pancreas, and panel f. colon. Rat MadCam-1, Genbank Accession Number
D87840 corresponds to protein sequence, SEQ ID NO:18 and the nucleotide sequence is SEQ ID
NO:19. The human sequence corresponds to SEQ ID NOS:20 and 21, Genbank Accession
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Number U82483. A human MadCam-1 antibody is available from BD Pharmingen (San Diego,
CA) to produce the therapeutic complex of the invention for human use.

EXAMPLE 6
dentification of CD90
An antibody to the rat CD90 was purchased (BD Pharmingen, San Diego, CA, catalog
number 22211D) and about 0.1 to 100 mg/ml was injected into the tail vein of a rat. The tissue
from various organs was treated using immunohistochemistry and the antibody to Thy-1 was shown
to localize to kidney (Figure 8). In Figurc 8 panel a. kidney, panel b. liver, c. lung, d. heart, e.
pancreas, and f. colon. Rat Thy-1, Genbank Accession Number NP036805 corresponds to protein
sequence SEQ ID NO:30 and Genbank Accession Number NM 012673 to nucleotide sequence
SEQ ID NO:31. Human Thy-1, Genbank Accession Number XP00G076 corresponds to protein
sequence SEQ ID NO:32 and Genbank Accession Number XM 006076 to nucleotide sequence
SEQ ID NO:33 (see also Genbank Accession Number AF 261093). A mouse anti-rat Thy-1
antibody is available from Pharmingen Intl. and was used for immunohistochemistry at a
concentration of 0.5 to 5 pg/ml to produce the therapeutic complex of the preferred embodirment
for human use.
EXAMPLE 7
Identification and Sequencing o 1 1 N
The luminal proteins of the vasculature of an entire rat were labeled with biotin. Then the
organs were removed individually and the labeled proteins were isolated as described in Roben et
al., U.S. Patent No. 09/528,742, filed March 20, 2000. The labeled proteins that were isolated from
the homogenized prostate were subjected to polyacrylamide gel electrophoresis which identified a
protein labeled T436-608 (Figure 9). The protein was partially sequenced and identified as a
fragment of Albumin TQKAPQVST (SEQ ID NO:22). Tn addition, sequencing showed that the
prostate-specific form was a fragment in which translation was terminated early, corresponding to
amino acids 436 to 608 of the full-length albumin protein (SEQ ID NO:23). The Albumin fragment
has been identified by others as a vasoactive fragment (Histamine release induced by proteolytic
digests of human serum albumin: Isolation and structure of an active peptide from pepsin treatment,
Sugiyama K, Ogino T, Ogata K, Jpn J Pharmacol, 1989 Feb., 49(2): 165-71). The rat protein
sequence is SEQ ID NO: 24 (Genbank Accession No. P02770). The human counterpart is shown as
SEQ ID NO:25, Genbank accession No. P02768.
In Example 8, the in vivo distribution of the luminally expressed target proteins isolated and
identified in the previous Examples is described.
EXAMPLE 8
Biodistribution of DPP-4, m-1 A4
The following example describes the use of specific labeled antibody ligands to visualize

the biodistribution of several of the luminally expressed target proteins that were identified in
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previous Examples. Specifically, 50 pl of a 1 pg/pl solution of an antibody specific for DPP-4,
MadCam-1, CD90 or CA-4 was injected into the tail veins of a group of Sprauge-Dawley rats. The
antibody was allowed to circulate for about thirty minutes after which time the animals were
sacrificed and their organs removed. Small cubes of brain, heart, lungs, liver, pancreas, colon and
kidneys were excised, placed in embedding medium and immediately frozen. The frozen cubes
were kept on dry ice until they were sectioned. The tissues were sectioned in 6 pm slices using a
cryostat, air-dried overnight and fixed in acetone for two minutes. The fixed tissue sections were
incubated with Cy3-labeled secondary antibodies, rinsed then mounted for subsequent image
capture. At least three independent experiments were performed for each luminally expressed
target protein.

Using the above-described method, the biodistribution of DPP-4 was verified by using OX-
61 (Pharmingen), a mouse monoclonal antibody that is specific for the luminally expressed target
protein DPP-4. Figure 10A shows strong fluorescent staining, which indicates that DPP-4 is
present in the lung. Additional weak staining was observed in the glomeruli of the kidney (Figure
10B); however, DPP-4 was not significantly found in any of the other tissues that were examined
(Figures 10C-D). These results indicate that DPP-4 is primarily localized to the endothelium of the
lung.

The biodistribution of MadCam-1 was also verified by using the above methods.
Specifically, OST-2 (Pharmingen), a mouse monoclonal antibody that recognizes rat MadCam-1,
was used. Figures 11A and 11D show that fluorescence was observed in both pancrcas and the
colon. Additional staining was observed in the small intestinc. In contrast, very little fluorescence
was observed in the other tissues that were examined (e.g. Figures 11B-C). These results indicate
that MadCam-1 is focalized to certain tissues that comprise the gastrointestinal (GT) tract.

The biodistribution of CD90 was verified by administering OX-7 (Pharmingen), a mouse
monoclonal antibody that specifically recognizes rat CD90. Figure 12A shows the fluorescent
staining that was observed in the kidney. No staining was detected in any of the other tissues that
were examined (Figures 12B-F). These results indicate that CD90 is localized only in the kidney.

To determine the biodistribution of CA-4, a rabbit polyclonal antibody that recognizes rat
CA-4 was generated using mcthods well known in the art. Using the above-described
administration and histology procedures, this polyclonal antibody was then used to determine the
localization of CA-4. Strong staining was observed in both the heart (Figure 13B) and the lung
(Figure 13E) indicating the presence of CA-4. No staining was observed in brain (Figure 13A),
kidney (Figure 13C), liver (Figure 13D) or pancreas (Figure 13F). A monoclonal antibody that is
specific for CA-4 was also found to bind specifically to the heart and lung but not to other tissues.
These results indicate that CA-4 is specifically localized to the heart and lung.

In Examples 9-13, the characteristics of ligand binding to specific luminally cxpressed

proteins in target tissues is described.
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EXAMPLE 9
lationshi; ween Ligand D ind Specificity of Localization to Target Tissue:

The following example describes the specificity of localization of antibody ligands to target
tissues in relation to the amount of antibody that is administered. Specifically, mouse monoclonal
antibodies specific to DPP-4, MadCam-1 or CD90 were administered to Sprague-Dawley rats via
tail-vein injection. Each of the rats received either 5 pg, 20 pg, S0 pg or 100 pg of one of the above
antibodies. Following the injection, the antibody was allowed to circulate for thirty minutes after
which time the animals were sacrificed and their organs were removed. The organs were then
processed for immunohistochemistry as described in Example 8.

Using the above-described method, the OX-61 monoclonal antibody was used to determine
the relationship between the amount of antibody ligand administered and its specificity for the
luminally expressed target protein DPP-4 in the lung. When administered to rats in doses of 5 to 50
g, OX-61 displayed a high degree of specificity to the lung. However, when 100 ug or more was
injected in a single dose, the OX-61 antibody began to appear in the kidneys. These results are
consistent with the bioavailability data for DPP-4 presented in Example 8.

The monoclonal antibody, OST-2, was used in similar studies to determine the effect of
dosage on its specificity for MadCam-1 in the pancreas and other GI organs. When administered in
5 ug, 20 pg, 50 pg and 100pg doses, OST-2 remained specific for the pancreas and other tissues of
the GI tract. These results scem to indicate that MadCam-1 specificity is limited to the GI tract
irrespective of the dose that is administered.

The monoclonal antibody, OX-7, was used to determine the effect of dosage on its
specificity for CD90 in the kidney. From doses of 5 to 50 pg, OX-7 displayed complete specificity
for the kidney. However, at 100 pug, a small amount of OX-7 began to appear in the lung and liver.
Although some OX-7 was detectable in lung and liver at high antibody concentrations, the amount
of OX-7 present in the lung and liver was far less than the amount of OX-7 which appeared in the
kidneys.

EXAMPLE 10
Characterization of Ligand Binding to Target Tissues Over Time

The following example describes the binding of antibody ligands to specific target tissues
throughout time. Specifically, mouse monoclonal antibodies specific to DPP-4, MadCam-1 or
CD90 were administered to Sprague-Dawley rats via tail-vein injection. Each of the rats received a
50 pg dose of a single antibody which was allowed to circulate for time periods ranging from 5
minutes to 48 hours. Following the period of antibody circulation, the animals were sacrificed and
their organs were processed for immunohistochemistry as described in Example 8.

Using the above-described method, a profile of the binding of the OX-61 monoclonal
antibody to DPP-4 in the vasculature of the lung was determined with respect to time. Figures 14A-

E show the amount of OX-61 that localized to the lung during time periods ranging from 5 minutes
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10 24 hours after intravenous injection. Specifically, OX-61 was detected in the lung in as little as 5
minutes subsequent to administration (Figure 14A). Similar amounts of this antibody were detected
in the lung for at least eight hours after administration (Figures 14B-D). At 24 hours subsequent to
the administration, however, the amount of OX-61 detectable in the lung had significantly
decreased (Figure 14E).

A profile with respect to time was established for the binding of the OST-2 monoclonal
antibody to MadCam-1 in the vasculature of the pancreas. Figures 15A-D show the amount of
OST-2 that was detected in the pancreas during time periods ranging from 5 minutes to 48 hours.
Specifically, OST-2 was detected in the pancreas within 5 minutes subsequent to administration
(Figure 15A). In addition, similar amounts of this antibody were detected in the pancreas after 30
minutes, 24 hours and even 48 hours post injection (Figures 15A-D).

A profile with respect to time was also established for the binding of the OX-7 monoclonal
antibody to the luminally expressed target protein CD90 in the vasculature of the kidney. Figures
16A-F show the amount of OX-7 that had localized to the kidney during time periods ranging from
5 minutes to 8 hours. Specifically, OX-7 was detected in the kidney in as little as 5 minutes
subsequent to administration (Figure 16A). Similar amounts of this antibody were detected in the

kidney for at least eight hours after its administration (Figures 16B-F).

EXAMPLE 11
uantification of Antibody Ligand Bound to Target
Tiss ime- ved ¥

The following example describes quantitative analyses of antibody ligands localized to
luminally expressed target proteins in various target tissues. Specifically, antibodies specific for
DPP-4, MadCam-1 or CA-4 were each labeled with approximately three molecules of Europium
per antibody molecule using a europium-DTPA labeling kit (Perkin Elmer, Cat# AD0021)
according to manufacturer’s instructions. Additionally, monoclonal antibodies specific for
influenza virus (IgG2a and IgG1 isotypes) were also labeled for use as isotype controls. After
labeling, the antibody/Europium conjugates were injected into the tail veins of Sprauge-Dawley rats
at doses of 5 pug, 20 pg and 50 pg. For each dosage level, the antibodies were allowed to circulate
for either 30 minutes, 6 hours or 24 hours. At least three independent experiments were performed
for each dose and time point combination.

At the end of each time period, the rats were sacrificed and their organs were processed for
fluorescence analysis. Organs that were examined typically included, kidney, lung, liver, brain,
pancreas, small intestine, large intestine (colon), stomach and heart. Excised organs were first
homogenized in ten volumes of enhance solution (Perkin Elmer, Cat# 400-0010) then incubated
overnight at 4 °C. One percent of the resulting solution was then diluted 1:40 into fresh enhance
solution, rotated for 30 minutes at room temperature and centrifuged at 1500 g for 10 minutes. The

resulting solution was placed in a fluorimeter and the signal intensity was measured three times.
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Using the above-described method, the amount of OX-61 (anti-DPP-4) antibody localized
in each tissue type was determined at specific time points for each antibody dose that was
administered.. 1gG2a isotype anti-influenza monoclonal antibodies were used as a control for
background fluorescence. Figures 17A-C show the weight percent of OX-61 that was present in
each tissue at each time point tested for each dosage level. Specifically, Figure 17A shows that
approximately 15% of the total 5 pg dose localized in the lungs after 30 minutes. By 6 hours, the
level had fallen to about 7% but then remained constant up to the 24 hour timepoint. For the most
part, the amount of OX-61 locatized to other tissues was less than 0.75% of the dose weight, which
corresponds to the maximum levels of anti-influenza control antibody that localized to each tissue
type (Figure 18A-C and Figure 17A, dashed ling). One exception was the slightly increased
lacalization to the liver.

Results similar to those obtained for the 5 g doses were also obtained for the 20 and 50 pg
doses (Figures 17A-C, respectively). With respect to levels of OX-61 in the lung, it should be
noted that as the initial dose increased, the percentage loss of OX-61 localized to the lung over time
was reduced (Figures 17A-C). Taken together, these results indicate that high levels of OX-61
localize specifically to the lung and the levels of antibody remain high over a long period of time.
Such high levels of localization will likely result in a significant improvement in the therapeutic
index of any lung-acting drug delivered using this antibody ligand.

1n additional experiments, the amount of OST-2 (anti-MadCam-1) antibody localized in
each tissue type was determined at specific time points for each antibody dose that was
administered. IgGl isotype anti-influenza monoclonal antibodies were used as a control for
background fluorescence. Figures 19A-C show the weight percent of OST-2 that was present in
each tissue at each time point tested for each dosage level. Specifically, Figure 19A shows that
about 3% of the total 5 pug dose localized to the pancreas after 6 hours, Greater than 5% of the dose
was observed in the small intestine after the same amount of time. The amount of OST-2 localized
to non-GI tissues was generally less than 0.75% of the dose weight, which corresponds to the
maximum levels of anti-influenza control antibody that localized to each tissue type (Figure 19A,
dashed line). It should be noted, that compared to the lungs, the pancreas is poorly vascularized.
Accordingly, the percentage of antibody dose that is bound to this small area would be expected to
be lower than for a antibody ligand that binds to a highly vascularized tissue such as the lung.

Results similar to those obtained for the 5 pug doses were also obtained for the 20 and 50 pg
doses (Figures 19B and 19C, respectively). Additionally, the amounts of anti-influenza IgG1
isotype control antibody localized to each tissue was also similar to the amounts localized at the §
ng dose level. There was at least one notable difference between the 5 pg dose and the two higher
doses, however. At the 5 pg dosage, the amount of OST-2 localized in the GI organs peaked after 6
hours (Figure 19A) and by 24 hours they began to fall. At higher doses, localization occurred in the

pancreas and other GI organs cumulatively over the 24 hour time period. (Figures 19B-C). Taken
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together, these results indicate that high levels of OST-2 localize specifically to the GI organs, such
as the pancreas, and the levels of this antibody increase over time. Such high levels of localization
wil} Tikely result in a significant improvement in the therapeutic index of any drug delivered using
this antibody ligand.

Tn similar experiments, 20 pg of Europium-labeled anti-CA-4 antibody ligand was
administered intravenously to rats and the amount of ligand that localized in each tissue type was
determined at specific time points. The affinity-purified rabbit polyclonal antibody to CA-4 (anti-
CA-4), which was prepared as described in Example 8, was used as the tissue specific ligand.
Figure 20 shows that approximately 8.5% of the total injected antibody dose localized to the lung
within the first 30 minutes. Approximately 2% of the antibody was found in the heart after the
same time period. Levels of antibody in both the heart and lung slightly decreased after 6 hours
then continued to decline when measured again at 24 hours. Anti-CA-4 did not accumulate

significantly in any other tissues during the 24 hour timecourse.

EXAMPLE 12
uantification of Antibody Ligand Bound to inall;
Expressed T: Protei Scintigragt

The following example describes an alternative means for quantitatively analyzing antibody
ligands localized to luminally expressed target proteins in various target tissues. OX-61 antibodies,

"1 then either 1 pg or 5 pg doses were

which are specific for DPP-4, were radio-labeled with
injected into the tail veins of Sprauge-Dawley rats and allowed to circulate for 5 minutes, 2 hours or
8 hours. Numerous tissues and fluids were analyzed by scintigraphic methods that are well known
in the art. Results of the scintigraphy were expressed as nanogram cquivalents of antibody per
gram of tissue in each organ. The percentage of injected dose that localized to a particular organ
was calculated using the known average weight of rat organs.

Using the above method, OX-61 was found to localize predominately to the lung. At both
doses, OX-61 localized to the lung within the first five minutes. After two hours, 22% of the total
injected 1 pg dose was found localized in this tissue. After 8 hours, the amount of antibody found
in the lung increased to 30% of the injected dose. OX-61 was also found in the liver. Initially, a
high level of OX-61 was observed in the liver; however, after 8 hours only 7% of the injected dose
remained. Tnitial detection in the liver followed by the rapid decrease was most likely due to
antibody circulating in the blood.

The results were similar when a 5 pug dose was administered. Figure 21 shows that more
than 0.4 nug of OX-61 per gram of tissue (20% of the initial antibody dose) localized to the lung
after the first five minutes. After 8 hours, the amount of OX-61 increased to approximately 0.7 pg
of OX-61 per gram of lung tissue. Throughout the timecourse, there was no significant build-up of
OX-61 in any other tissue. These results confirm that high levels of OX-61 localize specifically to

the lung and the levels of antibody remain high over a long period of time.

37-

JP 2005-501011 A 2005.1.13



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

15

20

25

30

35

(96)

WO 02/100336 PCT/US02/18185
EXAMPLE 13
Transcytosis ntibody Ligands by Luminally Expressed Target Proteins

The following example describes methods that were used to characterize transcytotic,
luminally expressed target proteins in terms of their ability to mediate transcytosis. More
specifically, three-color histology was used to characterize luminally expressed target proteins
capable of transporting bound ligand from the luminal surface of the blood vessel to the
surrounding tissue space. Of the target proteins examined, only DPP-4 and CD90 appeared to have
the ability to mediate transcytosis across the endothelial cell layer.

Three-color histology was performed using specific antibody ligands and stains specific for
cellular structures. As in previous examples, antibodies specific to DPP-4, MadCam-1, CD90 or
CA-4 were injected into the tail veins of Sprauge-Dawley rats in 50 g doses. After 30 minutes, the
rats were sacrificed and their organs were prepared for histology as previously described in
Example 8. The tissue sections were then incubated with Cy3-labeled secondary antibodies in
order to detect bound primary antibodies. Additionally, the tissue scctions were stained with 4',6-
diamidino-2-phenylindole, dihydrochloride (DAFT) and fluorescein-labeled Griffonia simplicifolia
Lectin 1-isolectin B4 (GSL-1). DAPI stains the nuclei of the celis blue and GSL-1 stains the
endothelium green. Transcytosis of antibody across the endothelium was detected by determining
the distribution of yellow r;gions which were produced by the mixing of the red Cy-3 signal with
the green-stained endothelium as antibody was transported across this cell layer.

Using the above-described method, the transcytotic transport of OX-61 by DPP-4 was
detected. Figure 22 shows that OX-61 penetrated into the lung tissue surrounding the vasculature.
As expected the surfaces of capillaries were stained green and cell nuclei were stained blue. Air-
spaces in the lung were represented as black arcas. The presence of yellow distributed throughout
the endothelium indicated that the antibody was transported across the endothelial barrier and into
the interstitial lung tissue.

Similarly, the transcytotic transport of OX-7 by CD90 was detected. Figure 23 shows that
OX-7 penetrated into the glomerulus of the kidney. The penetration was indicated by the
substantial amount of mixing that was observed between the bound antibody and the endothelium.
This distribution of antibody into the endothelium can be seen in Figure 23 as a diffuse area of
yellow located between the red staining antibody that is bound at the luminal surface and the green
staining endothelial layer.

Although OST-2 bound to MadCam-1 as expected, the antibody was not transported across
the endothelium into the pancreas. TFigure 24 shows a section of the pancreas having no visible
penetration of antibody into the endothelium. The antibody localized to the surface of the blood
vessel (red) but never moved across the endothelium (green) and into the surrounding tissue. The

absence of any yellow coloring in Figure 24 demonstrates this lack of transcytosis.

-38-

JP 2005-501011 A 2005.1.13



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

20

25

30

35

97)

WO 02/100336 PCT/US02/18185

Similarly, no transcytosis was seen for anti-CA-4 antibody that was bound to CA-4 on the
luminal surface of the vasculature of the lung. Figure 25 showé a section of the lung having no
visible penetration of antibody into the endothelium. In other words, the red areas of antibody
bound to the endothelial surface never moved into the endothelial layer. This lack of movement is
noted in Figure 25 by the absence of yellow color intcrmixed in the endothelial cell layer. Similar
results were noted for anti-CA-4 antibody that localized to the heart.

‘Taken together, the above results indicate that the luminally expressed target proteins that
are identified herein are useful for both the delivery of drugs to the interstitium of specific tissues as
well as their vascular surfaces.

Examples 14-16 describe therapeutic complexes comprising target-protein-specific
antibody ligands that are linked to therapeutic moieties such as gentamicin and doxorubicin.

EXAMPLE 14
Selective Drug Delivery to Tissues Using Specific Target Proteins

The following example describes the delivery of therapeutic complexes to specific target
tissues. Therapeutic complexes were constructed by coupling mouse monoclonal antibodies
specific to DPP-4 or MadCam-1 to either gentamicin or doxorubicin via a non-cleavable linker
using methods well known in the art. On average, three molecules of drug were covalently
conjugated to each antibody. Approximately, 50 ug of each therapeutic complex was administered
to rats by tail vein injection and allowed to circulate for 30 minutes. The rats were then sacrificed
and their organs were sectioned for histology using the method described in Example 8.
Gentamicin and doxorubicin therapeutic complexes were detected by addition of either gentamicin-
or doxorubicin-specific antibodies as appropriate, followed by signal amplification with Cy3
conjugated secondary antibodics. In some experiments, the tissue sections were also stained with
4' 6-diamidino-2-phenylindole, dihydrochloride (DAPI) and fluorescein-labeled Griffonia
simplicifolia Lectin 1-isolectin B4 (GSL-1) to demonstrate transcytosis (Threc-color histology
methods as described in Example 13).

Using the above-described methods, OX-61/gentamicin and OX-61/doxorubicin therapeutic
complexes were found to localize specifically to the lung tissue within 30 minutes after the initial
injection. Figures 26A-F shows the binding of the OX-61/gentamicin therapeutic complex to
specific tissues. Specifically, this therapeutic complex was observed in lung within thirty minutes
following its injection (Figure 26E). It was not present, however, in any other of the tissues
examined (Figures 26A-D and 26F). Similar results were obtained for the OX-61/doxorubicin
therapeutic complex (Figures 27A-D).

Using the above-described three color histology methods, DPP-4-mediated transcytotic
transport of both OX-61/gentamicin and OX-61/doxorubicin therapeutic complexes was detected.
Figure 28 shows that the OX-61/gentamicin therapeutic complex penetrated the endothelium then

localized into the interstitium of the lung. Therapeutic complexes were observed lining the
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capillaries and throughout the endothelial cell layer. Complexes were also observed throughout the
interstitial tissues of the lung. The areas of yellow in Figure 28 show the movement of the
therapeutic complex across the endothelium. Similar results were seen for the OX-61/doxorubicin
therapeutic complex. Figure 29 specifically shows the accumulation of this therapeutic complex in
the interstitium of the lung (Figure 29, arow B).

The tissue specific localization of OST-2/genatmicin and OST-2/doxorubicin conjugates
was also evaluated. Figures 30A and 30F show that the OST-2/gentamicin conjugate specifically
bound to MadCam-1 in both the colon and the pancreas. This conjugate did not localize to any of
the other tissues that were tested (Figure 30B-E). Similar results were observed for the OST-

2/doxorubicin therapeutic complex (Figure 31A-F).

EXAMPLE 15
Targeted Liposomal Formulations of
tami ing the DPP-4-Specific Antibi -61

The following example describes the delivery of liposomal therapeutic complexes to
specific target tissues. Therapeutic complexes were constructed by coupling mouse monoclonal
antibodies specific to DPP-4 (ligand) to gentamicin (therapeutic moiety) using liposomes (linker).
The liposomes were constructed using either egg phosphatidylcholine (EPC) or
disteroylphosphatidylcholine (DSPC) as the main phospholipid component (greater than 50 mole
percent). Maleimido-pegylated disteroylphosphatidylcthanolamine (MPDSPE) was added as a
minor lipid component in a concentration of about 5 mole percent. MPDSPE was synthesized by
coupling polyethylene glycol (PEG) having a molecular weight of about 5000 kDa to
disteroylphosphatidylethanolamine (DSPE). The free end of the attached PEG group was then
converted to a reactive maleimide using methods well known in the art. The liposome formulation
was completed by adding cholesterol in a concentration ranging from 0 to 50 mole percent
depending on the amount of phophospholipid that was initially used.

Therapeutic complexcs were generated by coupling both gentamicin and OX-61 to the
liposome linkers. Gentamicin sulfate was coupled by passively entrapping it within the liposomes
during their formation. Gentamicin was entrapped at a concentration of approximately 150 pg/ml.
Following the entrappment of the therapeutic moiety, the OX-61 antibody was coupled to the
liposome linker. This coupling was accomplished by first reacting OX-61 with Traut’s reagent to
convert primary amines to thiols. The antibody was then coupled to the reactive MPDSPE.

The biodistribution of gentamicin administered in EPC and DSPC liposomes targeted to
DPP-4 (EPC-DPP and DSPC-DPP therapeutic complexes, respectively) was compared to that of
free gentamicin and gentamicin that was administered in untargeted liposomes. Specifically, a
solution of free gentamicin or a dispersion containing therapeutic complexes or liposomes having
no ligand bound to their surface was injected into the tail veins of Sprauge-Dawley rats at a dose of

150 pg gentamicin per rat. The rats were sacrificed after either 30 minutes or 18 hours and their
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organs were removed and homogenized. The amount of gentamicin in each organ homogenate was
measured using 2 TDX analyzer (Abbott). At least three independent experiments were performed
for each gentamicin formulation at each time point.

Using the above methods, the amount of gentamicin that localized to the lungs and kidneys

after administration was determined for both free icin and icin administered in

DSPC-DPP therapeutic complexes. In particular, within 30 minutes after administration, free
gentamicin began to accumulate in the kidney (Figure 32A). After 18 hours, the amount of
gentamicin present in the kidneys more than doubled (Figure 32B). In contrast, even after 18 hours,
very little gentamicin appeared in the kidneys when administered in DSPC-DPP therapeutic
complexes (Figures 32A-B). Nearly opposite effects were seen in lung tissue. Figures 32A-B show
that, when administered in its free form, very little gentamicin was observed in the lungs either 30
minutes or 18 hours after injection. However, when administered in a DSPC-DPP therapeutic
complex, gentamicin was present at about 20 pug per gram of lung tissue after 30 minutes (Figure
32A). After 18 hours, the level fell by about half (Figure 32B). These results indicated that build
up of gentamicin in the kidneys, and thus gentamicin- mediated toxicity, can be prevented by
delivering this drug specifically to the site of infection using appropriately targeted liposomal
therapeutic complexes.

The biodistribution of free gentamicin was compared with that of gentamicin delivered in
EPC-DPP therapeutic complexes and untargeted EPC liposomes. Within 30 minutes after
administration of free gentamicin, a substantial amount of this compound appeared in the kidneys.
After 18 hours, this amount more than doubled (Figures 33A-B). Gentamicin delivered in
untargeted liposomes, appeared predominately in the serum after 30 minutes, but substantial
amounts were detected in both the kidney and the spleen after 18 hours (Figures 33A-B). In
contrast, within 30 minutes, most of the gentamicin delivered in EPC-DPP therapeutic complexes
was distributed between the lung, liver and spleen but very little was observed in the kidneys or
serum. The highest level of gentamicin, about 15% of the injected dose, was detected in the lung
(Figure 33A). Similar distributions were observed after 18 hours (Figure 33B).

The above results indicate that gentamicin was targeted to lungs using EPC-DPP
therapeutic complexes. Although the amount of gentamicin appearing in the liver and the spleen
was significant, it is likely that the amount of drug accumulating in these organs can be reduced.
Such a result can be achieved by using antibody fragments rather than whole antibodies as the
targeting ligand. It has been well established that the Fe portion of antibodies mediate uptake into
the liver and spleen. Accordingly, removing this portion of the antibody would likely reduce
accumulation in these organs. Although accumulation of gentamicin in the kidney could not be
prevented using untargeted liposomes, gentamicin could be effectively shielded from the kidney
using the EPC-DPP therapeutic complex. Accordingly, such complexes are useful for both targeted

drug delivery and preventing drug toxicity.
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The biodistribution of free gentamicin was also compared with that of gentamicin delivered
in DSPC-DPP therapeutic complexes and untargeted DSPC liposomes. Figures 34A-B show that
the biodistribution of gentamicin delivered in DSPC-DDP therapeutic complexes both after 30
minutes and 18 hours was similar to that of gentamicin delivered in EPC-DFP therapeutic
complexes with one significant difference, At both time points, DSPC-DPP therapeutic complexes
localized over twice the amount of gentamicin in the lungs as EPC-DPP therapeutic complexes.
(Figures 34A-B and 33A-B). The biodistribution of gentamicin delivered in untargeted DSPC
liposomes was also similar to that of gentamicin delivered in untargeted EPC liposomes except far
less gentamicin was found in the kidney after 18 hours when using DSPC liposomes for delivery
(Figures 34A-B and 33A-B).

Taken together the above results indicate that DSPC-DPP therapeutic complexes were
capable of targeting high levels of gentamicin to the Tung. In addition, the use of such therapeutic
complexes prevents the build up of gentamicin in the kidneys where it is known to have toxic
effects.

EXAMPLE 16
Efficacy of Therapeutic Complexes Containis entamicin

The following example describes the efficacy of EPC-DPP therapeutic complexes
containing gentamicin in the treatment of pneumonia, Pneumonia was established in fifteen rats by
infecting each animal with 1.5 x 107 Klebsiellu pneumoniae via intratracheal injection. The rats
were then divided into three groups having five animals each. After 24 hours, one group was
treated by administering 5 mg/kg of free gentamicin per animal. A second group was treated by
administering 5 mg/kg of gentamicin formulated in EPC-DPP therapeutic complexes per animal.
The final group was left untreated as a control group. The rats were then monitored for survival
over the next fifteen days.

The gentamicin delivered in EPC-DPP therapeutic complexes was superior to free
gentamicin for the trcatment of pncumonia. Only one of the five animals died in the EPC-DPP-
treated group. This death occurred on day six. Each of the other four animals survived through day
fifteen and displayed no signs of infection. Additionally, one of the surviving animals was
sacrificed and no pathogenic bacteria were found in the lung. These results indicated that the
gentamicin delivered in the EPC-DPP therapeutic complexes had completely cured the infection in
80% of the rats treated.

In contrast, all of the untreated rats died. Four of these animals died by day three. Four of
the five animals treated with free gentamicin died by day nine. However, one animal did survive to
day 15. Accordingly, the efficacy of free gentamicin was much less than that of gentamicin

detivered to the lung in EPC-DPP therapeutic complexes (Figure 35).
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In Examples 17-22, the lung-specific luminally expressed molecule rat dipeptidyl peptidase
IV (DPP-4) is used to produce a number of therapeutic complexes which are used to treat a variety
of lung-specific diseases or deficiencies.

EXAMPLE 17
Use of DPP-4 Doxorubicin Therapeutic Complex
n Aci itive Li ent of Lung Cancer

Initially, a therapeutic level of a human doxorubicin/DPP-4 complex such as that from
Example 7 is administered to a patient intravenously. ~ An effective amount of the complex is
delivered to the patient, preferably 1 pg to 100 mg/Kg of patient weight in saline or an
intravenously acceptable delivery vehicle. The DPP-4 F(ab'), is specific for the lung tissue. As the
therapeutic complex is transcytosed into the lung tissue, the acid sensitive linker is cleaved and the
doxorubicin is free 10 intercalate into the DNA. Because the doxorubicin is incorporated into the
DNA of cycling cells, the effect on the cancer cells which are in the process of cycling will be
marked and the effect on the normal lung cancer cells much reduced. Therefore, the treatment
results in a reduction of the number of cancer cells in the lung, with a mimimum of side effects.
Because doxorubicin generally targets dividing cells and, because of the tissue specificity, it will
only affect the dividing cells of the lung, and therefore, it is envisioned that the number of cells
killed due to side effects of the treatment will be minimal.

In Example 18 a method is set out for the synthesis and use of a DPP-4/doxocillin prodrug
treatment for lung cancer,

EXAMPLE 18
of DPP-4/doxocillin Therapeutic Complex for the
L Pr

The therapeutic complex is a DPP-4/B-lactamase conjugate which includes an F(ab'),
specific for DPP-4 linked to B-lactamase via a polypeptide linker, or a covalent bond. The linker
used was SMCC. The chemotherapeutic agent doxocillin does not cross the endothelium due to a
number of negative charges in the structure, which makes it nontoxic for all cells and ineffective as
an anticancer drug. However, doxocillin can be thought of as a pro-drug which becomes active
upon cleavage of the B-lactam ring to produce doxorubicin. Doxorubicin does cross the
endothelinm and intercalates into the DNA of cycling cells, making it an effective
chemotherapeutic agent.

Initially, a therapeutic amount of a DPP-4/B-lactamase complex is administered to the
patient intravenously. The DPP-4 F(ab'), is linked to the B-lactamase prodrug in the therapeutic
complex using a linker which is not cleavable. The DPP-4 F(ab"), ligand is targeted to the lung
tissue. A therapeutic level of the therapeutic complex is administered to the patient at between
about 1 pg to 100 mg/Kg of patient weight. After administration and localization of the therapeutic

complex, a therapeutic level of doxocillin is administered to the patient at between about 1 g to
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100 myKg of patient weight, preferably between 10 pg to 10 mg/Kg of patient weight.
The doxocillin is taken up systemically, but only in the microenvironment of the lung, the
doxocillin is cleaved by the B-lactamase to produce doxorubicin. Therefore, the eukaryotic
cytotoxic activity of the prodrug is unmasked only at the location of the B-lactamase, that is, the
lungs. The doxorubicin is taken up by the lung tissue and intercalates into the DNA. However,
because the doxorubicin is incorporated into the DNA of cycling cells, the effect on the cancer cells
which are in the process of cycling will be marked and the effect on the normal lung cancer cells
much reduced. The treatment results in a reduction in the number of cancer cells in the lung.

In Example 19 a method is set out for the synthesis and use of a DPP-4/cephalexin prodrug
therapeutic complex to treat pneumonia.

EXAMPLE 19
of DPP-4 Therapeutic Complex for the Treatment fecti

The most common bacterial pneumonia is pneumococcal pneumonia caused by
Streptococcus pneumoniae.  Other bacterial pneumonias may be caused by Haemophilus
influenzae, and various strains of mycoplasma. Pneumococcal pneumonia is generally treated with
penicillin. However, penicillin-resistant strains are becoming more common.

The present invention is used for the treatment of pneumococcal pneumonia in humans (or
other mammals) as follows: A therapeutic complex is constructed by linking the F(ab'), fragment
of human DPP-4 antibodies to cephalexin. The linker used is a liposome. The liposomes are
constructed so that the F(ab"), fragment is incorporated into the membrane and the cephalexin is
carried within the liposome. Liposomes are produced by polymerizing the liposome in the presence
of the DPP-4/F(ab"), ligand such that the ligand becomes a part of the phospholipid bilayer and are
prepared using the thin film hydration technique followed by a few freeze-thaw cycles. However,
liposomal suspensions can also be prepared according to method known to those skilled in the art.
0.1 to 10 nmol of the therapeutic complex is injected intravenously. The liposomes carrying the
cephalexin are targeted to the lung by the DPP-4 specific F(ab'), fragments. Upon binding to the
endothelium, the liposomes are taken up and the cephalexin is taken into the lung tissue. The
cephalexin can then act on the cell walls of the dividing §. pneumonia organisms. One advantage
of the targeting of antibiotics to a specific region is that less antibiotic is needed for the same result,
there is less likelihood of side effects, and the likelihood of contributing to the drug resistance of the
microorganism is considerably reduced.

In Example 20 a method is set out for the synthesis and use of a DPP-4/rifampin prodrug
therapeutic complex to treat tuberculosis.

EXAMPLE 20
se of DPP-4 Therapeutic lex for the Treat of Tuberculosi
It can readily be envisioned that diseases such as tuberculosis, caused by the bacterium M.

tuberculosis, which is often treated using rifampin or isoniazid for a very long period of time,

-44-

JP 2005-501011 A 2005.1.13



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

30

35

(103)

WO 02/100336 PCT/US02/18185
would be more effectively treated using the therapeutic agent of the present invention. Much of the
reason for the high incidence of disease and drug resistance in this microbe is the noncompliance
with the exiremely long course of treatment. It can be envisioned that using a method that directly
targets the lungs with a high concentration of antibiotic would reduce the need for an unworkably
long treatment and thus reduce the incidence of noncompliance and drug resistance.

The preferred embodiment is used for the treatment of tuberculosis in humans (or other
mammals) as follows: A therapeutic complex is constructed by linking the F(ab'), fragment of
human DPP-4 antibodies to rifampin. The linker used is a liposome. The liposomes are
constructed so that the F(ab'), fragment is incorporated into the membrane and the rifampin is
carried within the liposome. Liposomes are produced by polymerizing the liposome in the presence
of the DPP-4/F(ab'), ligand such that the ligand becomes a part of the phospholipid bilayer and are
prepared using the thin film hydration technique followed by a few frecze-thaw cycles. However,
liposomal suspensions can also be prepared according to method known to those skilled in the art.
0.1 to 10 nmol of the therapeutic complex is injected intravenously. The liposomes carrying the
rifampin are targeted to the lung by the DPP-4 specific F(ab"), fragments. Upon binding to the
endothelium, the liposomes are taken up and the rifampin is taken into the lung tissue. The
rifampin can then act on the M. fuberculosis organisms.

In Example 21, a method is set out for the synthesis and use of a DPP-4/surfactant protein
therapeutic complex to treat lung diseases resulting from under-production of surfactant proteins.

EXAMPLE 21
Use of DPP-4 Therapeutic Complex for the Treatment of Surfactant Deficiencies

A number of lung diseases, including emphysema, include, as part of the cause or effect of
the disease, deficiencies of surfactant proteins. The present invention is used for the treatment of
surfactant deficiencies as follows: A therapeutic complex is constructed by linking the F(ab'),
fragment of DPP-4 antibodies to a surfactant protein such as SP-A (surfactant protein A). The
linker used is a pH sensitive bond. The therapeutic complex is injected intravenously into a
patient's veins and is targeted to the lung by the DPP-4 specific F(ab'), fragments. Upon binding to
the endothelium, the therapeutic complex is transcytosed by the Iung tissue and the change in pH
cleaves the bond, thus releasing the surfactant protein.

In Example 22, a method is set out for the synthesis and use of a DPP-4/corticosteroid
therapeutic complex to treat rejection of transplanted lung tissue.

EXAMPLE 22

c Complex for the Treatment of Lung Transplantation Rejection

Use of DPP-4 Thera

The present invention is used for the treatment of fung transplantation rejection as follows:

a therapeutic complex is constructed by linking the F(ab"), fragment of DPP-4 antibodies to an
immunosuppressant such as a corticosteroid or cyclosporin with a pH sensitive linker. The

therapeutic complex is injected intravenously into a patient's veins and is targeted to the lung by the
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DPP-4 specific F(ab"); fragments. Upon binding to the endothelium, the therapeutic complex is
transcytosed or taken up by the lung tissue and the change in pH cleaves the bond, thus releasing
the immunosuppressant only in the area of the lungs. Tt can readily be seen that the advantage of
such a treatment is that the patient is not immunosuppressed and still has a heaithy active immune
system during recovery from the surgery. The lung (or other transplanted organ) is the only organ
which is immunosuppressed and is carefully monitored.

One skilled in the art will appreciate that these methods and compositions are and may be
adapted to carry out the objects and obtain the ends and advantages mentioned, as well as those
inherent therein. The methods, procedures, and compositions described herein are presently
representative of preferred embodiments and are exemplary and are not intended as limitations on
the scope of the invention. Changes therein and other uses will occur to those skilled in the art
which are encompassed within the spirit of the invention and are defined by the scope of the
disclosure.

Those skilled in the art recognize that the aspects and embodiments of the invention set
forth herein may be practiced separate from each other or in conjunction with each other.
Therefore, combinations of separate embodiments are within the scope of the invention as disclosed
herein.

All patents and publications mentioned in the specification are indicative of the levels of
those skilled in the art to which the invention pertains.

The invention illustratively described herein suitably may be practiced in the absence of
any element or elements, limitation or limitations which is not specifically disclosed herein. 1t is
recognized that various modifications are possible within the scope of the mvention disclosed.
Thus, it should be understood that although the present invention has been specifically disclosed by
preferred embodiments and optional features, modification and variation of the concepts herein
discloscd may be resorted to by those skilled in the art, and that such modifications and variations
are considered to be within the scope of this invention as defined by the disclosure.

Other embodiments of the invention can be envisioned within the scope of the following

claims.
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WHAT 1S CLAIMED IS:
1. A method for delivering a therapeutic agent to a specific tissue, comprising:

administering a therapeutically effective amount of a therapeutic complex, said therapeutic complex
comprising: a ligand which binds to a tissue-specific luminally expressed protein, a therapeutic
moiety, and a linker which links said therapeutic moiety to said ligand.

2. The method of Claim 1 wherein said ligand is selected from the group consisting of
proteins, peptides, and small molecules.

3. The method of Claim 2, wherein said proteins are selected from the group
consisting of antibodies, antibody complexes, antibody fragments, and enzymes.

4. The method of Claim 1, wherein said therapeutic moiety is selected from the group
consisting of enzymes, antibiotics, immunomodulators, chemotherapeutic agents, antiviral agents,
antifungal agents, contrast agents, prodrugs and hormones.

5. The method of Claim 4, wherein said enzymes specifically cleave prodrugs to
produce the corresponding pharmaceutical agent.

6. The method of Claim 1, wherein said linker is selected from the group consisting of

a bond, a peptide, a liposome, and a microcapsule.

7. The method of Claim 6, wherein said bond is sensitive to acidic or reducing
conditions.
8. The method of Claim 1 wherein an enzyme is administered between about 20

minutes and about 12 hours after administration of the therapeutic complex.
9. The method of Claim 1 wherein a prodrug is administered within about 48 hours
after administration of the therapeutic complex.
10. A lung and/or heart-specific therapeutic complex which interacts with a targeted
endothelial cell, comprising:
a ligand which attaches said therapeutic complex to the luminal surface of a
vascular endotheliaf cell membrane of the specific tissue, wherein said ligand binds to SEQ
ID NO:9 or 11, or a homolog thereof;
a linker; and
a therapeutic moiety, wherein said linker links the ligand to the therapeutic moiety.
L The lung and/or heart-specific therapeutic complex of Claim 10, wherein said
ligand is an antibody or a binding part thereof.
12, The lung and/or heart-specific therapeutic complex of Claim 10, wherein said
ligand does not activate a receptor.
13. The lung and/or heart-specific therapeutic complex of Claim 10, wherein said
therapeutic moiety is selected from the group consisting of at least one pharmaceutical, at least one

gene, at least one antisense oligonucleotide, at least one chemotherapeutic agent, at least one
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contrast agent, at lcast one protein, at least one toxin, at least one radioactive atom, and a mixture
thereof.

14. The lung and/or heart-specific therapeutic complex of Claim 10, wherein said

linker is pH sensitive.

15. The lung and/or heart-specific therapeutic complex of Claim 14, wherein said pH
sensitive linker is an acid sensitive bond between the ligand and the therapeutic moiety.

16. The lung and/or heart-specific therapeutic complex of Claim 10, wherein said
linker is a liposome.

17. The lung and/or heart-specific therapeutic complex of Claim 16, wherein said
ligand is on the outside of the liposome and said therapeutic moiety is on the inside of said
liposome,

18. The lung and/or heart-specific therapeutic complex of Claim 10, wherein said
therapeutic moiety is an enzyme which cleaves a prodrug.

19. The lung and/or heart-specific therapeutic complex of Claim 10, wherein said
linker is cleavable by an enzyme.

20. The lung and/or heart-specific therapeutic complex of Claim 10, wherein said
therapeutic moiety is an antibiotic.

21. The lung and/or heart-specific therapeutic complex of Claim 10, wherein said
therapeutic moiety is a chemotherapeutic agent.

22. A method of determining the presence or concentration of carbonic anhydrase IV in
a tissue or cell, comprising administering the therapeutic complex of Claim 10 to said tissue or cell
in vitro or in vivo, and identifying or quantitating the amount of the therapeutic complex which
bound.

23. A pharmaceutical composition comprising the lung and/or heart-specific
therapeutic complex of Claim 10 and one or more pharmaceutically acceptable carriers.

24. A lung and/or kidney-specific therapeutic complex which interacts with a targeted
endothelial cell, comprising:

a ligand which attaches said therapeutic complex to the luminal surface of a
vascular endothelial cell membrane of the specific tissue, wherein the ligand binds to SEQ

ID NO:4 or 6, or a homolog thereof;

a linker; and
a therapeutic moiety, wherein said linker links the ligand with the therapeutic
moiety.

25. The fung and/or kidney-specific therapeutic complex of Claim 24, wherein said
ligand is an antibody or a binding part thereof.

26. The lung and/or kidney-specific therapeutic complex of Claim 24, wherein said

ligand does not activate a receptor.
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27. The lung and/or kidney-specific tt

plex of Claim 24, wherein said

peutic
therapeutic moiety is selected from the group consisting of at least one pharmaceutical, at least one
gene, at least one antisense oligonucleotide, at least one chemotherapeutic agent, at least one
contrast agent, at least one protein, at lcast one toxin, at least one radioactive atom, and a mixture
thereof.

28. The lung and/or kidney-specific therapeutic complex of Claim 24, wherein said
linker is pH sensitive.

29. The lung and/or kidney-specific therapeutic complex of Claim 28, wherein said pH
sensitive linker is an acid sensitive bond between the ligand and the therapeutic moicty.

30. The lung and/or kidney-specific therapeutic complex of Claim 24, wherein said
linker is a liposome. ’

31 The lung and/or kidney-specific therapeutic complex of Claim 30, wherein said
ligand is on the outside of the liposome and said therapeutic moiety is on the inside of said
liposome.

32. The lung and/or kidney-specific therapeutic complex of Claim 24, wherein said
therapeutic moiety is an enzyme which cleaves a prodrug.

33. The lung and/or kidney-specific therapeutic complex of Claim 24, wherein said
linker is cleavable by an enzyme.

34. The lung and/or kidney-specific therapeutic complex of Claim 27, wherein said at
least one pharmaceutical is an immunosuppressant.

35. The lung and/or kidney-specific therapeutic complex of Claim 27, wherein said at
least one pharmaceutical is an antithrombotic.

36. A method of determining the presence or concentration of dipeptidyl peptidase IV
in a tissue or cell, comprising administering the therapeutic complex of Claim 24 to said tissue or
cell in vitro or in vive, and identifying or quantitating the amount of the therapeutic complex which
bound.

37. A pharmaceutical composition comprising the lung and/or kidney-specific
therapeutic complex of Claim 24 and one or more pharmaceutically acceptable carriers.

38. A pancreatic and/or gut-specific therapeutic complex which interacts with a
targeted endothelial cell, comprising:

a ligand which attaches said therapeutic complex to the luminal surface of a
vascular endothelial cell membrane of the specific tissue, wherein said ligand binds to SEQ

ID NO:14 or 16, or a homolog thereof;

a linker; and
a therapeutic moiety, wherein said linker links the ligand with the therapeutic

moicty.
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39. The pancreatic and/or gut-specific therapeutic complex of Claim 38, wherein said
ligand is an antibody or binding part thereof.

40. The pancreatic and/or gut-specific therapeutic complex of Claim 38, wherein said
ligand does not activate a receptor.

41. The pancreatic and/or gut-specific therapeutic complex of Claim 38, wherein said
therapeutic moiety is selected from the group consisting of at least one pharmaceutical, at least one
gene, at least one antisense oligonucleotide, at least one chemotherapeutic agent, at least one
contrast agent, at least one protein, at least one toxin, at least one radioactive atom, and a mixture
thereof.

42. The pancreatic and/or gut-specific therapeutic complex of Claim 38, wherein said
linker is pH sensitive.

43. The pancreatic and/or gut-specific therapeutic complex of Claim 42, wherein said
pH sensitive linker is an acid sensitive bond between the ligand and the therapeutic moiety.

44. The pancreatic and/or gut-specific therapeutic complex of Claim 38, wherein said
linker is a liposome.

45. The pancreatic and/or gut-specific therapeutic complex of Claim 44, wherein said
ligand is on the outside of the liposome and said therapeutic moiety is on the inside of said
liposome. .

46. The pancreatic and/or gut-specific therapeutic complex of Claim 38, wherein said
therapeutic moiety is an enzyme which cleaves a prodrug.

47. The pancreatic and/or gut-specific therapeutic complex of Claim 38, wherein said
linker is cleavable by an enzyme.

48. The pancreatic and/or gut-specific therapeutic complex of Claim 41 wherein said at
least one pharmaceutical is an antibiotic or an antiviral.

49. The pancreatic and/or gut-specific therapeutic complex of Claim 41 wherein said at
least one pharmaceutical is an antithrombotic.

50. A method of determining the presence or concentration of ZG16-p in a tissue or
cell, comprising administering the therapeutic complex of Claim 38 to said tissue or cell in vitro or
in vivo, and identifying or quantitating the amount of the therapeutic complex which bound,

51. A pharmaceutical composition comprising the pancreatic and/or gut-specific
therapeutic complex of Claim 38 and one or more pharmaceutically acceptable carriets.

52. A prostate-specific therapeutic complex which interacts with a targeted endothelial
cell, comprising:

a ligand which attaches said therapeutic complex to the luminal surface of a

vascular endothelial cell membrane of the specific tissue comprising SEQ ID NO:23 or a

homolog thereof],

a linker; and
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a therapeutic moiety, wherein said linker links the ligand with the therapeutic
moiety.

53. The prostate-specific therapeutic complex of Claim 52, wherein said ligand is an
antibody or a binding part thereof.

54. The prostate-specific therapeutic complex of Claim 52, wherein said ligand does
not activate a receptor.

55. The prostate-specific therapeutic complex of Claim 52, wherein said therapeutic
moiety is selected from the group consisting of at least one pharmaceutical, at least one gene, at
least one antisense oligonucleotide, at least one chemotherapeutic agent, at least one contrast agent,
at least one protein, at least one toxin, at least one radioactive atom, and a mixture thereof.

56. The prostate-specific therapeutic complex of Claim 52, wherein said linker is pH
sensitive.

57. The prostate-specific therapeutic complex of Claim 56, wherein said pH sensitive

linker is an acid sensitive bond between the ligand and the therapeutic mojety.

58. The prostate-specific therapeutic complex of Claim 52, wherein said linker is a
liposome.
59. The prostate-specific therapeutic complex of Claim 58, wherein said ligand is on

the outside of the liposome and said therapeutic moicty is on the inside of said liposome.

60. The prostate-specific therapeutic complex of Claim 52, wherein said therapeutic
moiety is an enzyme which cleaves a prodrug.

61. The prostate-specific therapeutic complex of Claim 52, wherein said linker is
cleavable by an cnzyme.

62. The prostate-specific therapeutic complex of Claim 55, wherein said at least one
pharmaceutical is an immunosuppressant.

63. The prostate-specific therapeutic complex of Claim 52, wherein said therapeutic
moicty is a chemotherapeutic.

64. A method of determining the presence or concentration of Albumin fragment in a
tissue or ccll, comprising administering the therapeutic complex of Claim 52 to said tissue or cell in
vitro or in vivo, and identifying or quantitating the amount of the therapeutic complex which bound.

65. A pharmaceutical composition comprising the prostate-specific therapeutic
complex of Claim 52 and one or more pharmaceutically acceptable carriers.

66. A brain-specific therapeutic complex which interacts with a targeted endothelial
cell, comprising:

a ligand which attaches said therapeutic complex to the luminal surface of a
vascular endothelial cell membrane of the specific tissue wherein said ligand binds to SEQ

ID NO:26 or 28 or a homolog thereof;

a linker; and
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a therapeutic moiety, wherein said linker links the ligand with the therapeutic

moiety.

67. The brain-specific therapeutic complex of Claim 66, wherein said ligand is an
antibody or a binding part thereof.

68. The brain-specific therapeutic complex of Claim 66, wherein said ligand does not
activate a receptor.

69. The brain-specific therapeutic complex of Claim 66, wherein said therapeutic
moiety is selected from the group consisting of at least one pharmaceutical, at least one gene, at
least one antisense oligonucleotide, at least one chemotherapeutic agent, at least one contrast agent,

at least one protein, at least one toxin, at least one radioactive atom, and a mixture thereof.

70. The brain-specific therapeutic complex of Claim 66, whercin said linker is pH
sensitive.
71. The brain-specific therapeutic complex of Claim 70, wherein said pH sensitive

linker is an acid sensitive bond between the ligand and the therapeutic moiety.

72. The brain-specific therapeutic complex of Claim 66, wherein said linker is a
liposome.
73. The brain-specific therapeutic complex of Claim 72, wherein said ligand is on the

outside of the liposome and said therapeutic moiety is on the inside of said liposome.

74. The brain-specific therapeutic complex of Claim 66, wherein said therapeutic
moiety is an enzyme which cleaves a prodrug.

75. The brain-specific therapeutic complex of Claim 66, wherein said linker is
cleavable by an enzyme.

76. The brain-specific therapeutic complex of Claim 69, wherein szid at least one
pharmaceutical is an immunosuppressant.

77. The brain-specific therapeutic complex of Claim 69, wherein said at least one
pharmaceutical is an antithrombotic.

78. A method of determining the presence or concentration of CD71 (transferrin
receptor) in a tissue or cell, comprising administering the therapeutic complex of Claim 66 to said
tissue or cell in vitro or in vivo, and identifying or quantitating the amount of the therapeutic
complex which bound.

79. A pharmaceutical composition comprising the brain-specific therapeutic complex
of Claim 66 and one or more pharmaceutically acceptable carriers.

80. A pancreas and/or gut-specific therapeutic complex which interacts with a targeted
endothelial cell, comprising:

a ligand which attaches said therapeutic complex to the luminal surface of a
vascular endothelial cell membrane of the specific tissue wherein said ligand binds to SEQ

ID NO:18 or 20, or a homolog thereof:
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a linker; and
a therapeutic moiety, wherein said linker links the ligand with the therapeutic
moiety.

81. The pancreas and/or gut-specific therapeutic complex of Claim 80, wherein said
ligand is an antibody or a binding part thereof.

82. The pancreas and/or gut-specific therapeutic complex of Claim 80, wherein said
ligand does not activate a receptor.

83. The pancreas and/or gut-specific therapeutic complex of Claim 80, wherein said
therapeutic moiety is selected from the group consisting of at least one pharmaceutical, at least one
gene, at least one antisense oligonucleotide, at least one chemotherapeutic agent, at least one
contrast agent, at least one protein, at least one toxin, at least one radioactive atom, and a mixture
thereof.

84. The pancreas and/or gut-specific therapeutic complex of Claim 80, wherein said
linker is pH sensitive.

85. The pancreas and/or gut-specific therapeutic complex of Claim 84, wherein said pH
sensitive linker is an acid sensitive bond between the ligand and the therapeutic moiety.

86. The pancreas and/or gut-specific therapeutic complex of Claim 80, wherein said
linker is a liposome.

87. The pancreas and/or gut-specific therapeutic complex of Claim 86, wherein said
ligand is on the outside of the liposome and said therapeutic moiety is on the inside of said
liposome.

88. The pancreas and/or gut-specific therapeutic complex of Claim 80, wherein said
therapeutic moiety is an enzyme which cleaves a prodrug.

89. The pancreas and/or gut-specific therapeutic complex of Claim 80, wherein said
linker is cleavable by an enzyme.

90. The pancreas and/or gut-specific therapeutic complex of Claim 83, wherein said at
least one pharmaceutical is an immunosuppressant.

91. The pancreas and/or gut-specific therapeutic complex of Claim 83, wherein said at
least one pharmaceutical is an antithrombotic.

92. A method of determining the presence or concentration of MAJdCAM in a tissue or
cell, comprising administering the therapeutic complex of Claim 80 to said tissue or cell in vitro or
in vivo, and identifying or quantitating the amount of the therapeutic complex which bound.

93. A pharmaceutical composition comprising the pancreas and/or gut-specific
therapeutic complex of Claim 80 and one or more pharmaceutically acceptable carricrs.

94. A kidney-specific therapeutic complex which interacts with a targeted endothelial

cell, comprising:
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a ligand which attaches said therapeutic complex to the luminal surface of a
vascular endothelial cell membrane of the specific tissue, wherein said ligand binds to SEQ
1D NO:30 or 32, or a homolog thereof;
a linker; and
a therapeutic moiety, wherein said linker links the ligand to the therapeutic moiety.

95. The kidney-specific therapeutic complex of Claim 94, wherein said ligand is an
antibody or a binding part thereof.

96. The kidney-specific therapeutic complex of Claim 94, wherein said ligand does not
activate a receptor.

97. The kidney-specific therapeutic complex of Claim 94, wherein said therapeutic
moiety is selected from the group consisting of at least one pharmaceutical, at least one gene, at
least one antisense oligonucleotide, at least one chemotherapeutic agent, at least one contrast agent,
at least one protein, at least one toxin, at least one radioactive atom, and a mixture thereof.

98. The kidney-specific therapeutic complex of Claim 94, wherein said linker is pH
sensitive.

99. The kidney-specific therapeutic complex of Claim 98, wherein said pH sensitive
linker is an acid sensitive bond between the ligand and the therapeutic moiety.

100.  The kidney-specific therapeutic complex of Claim 94, wherein said linker is a
liposome.

101.  The kidney-specific therapeutic complex of Claim 100, wherein said ligand is on
the outside of the liposome and said therapeutic moiety is on the inside of said liposome,

102.  The kidney-specific therapeutic complex of Claim 94, wherein said therapeutic
moiety is an enzyme which cleaves a prodrug.

103.  The kidney-specific therapeutic complex of Claim 94, wherein said linker is
cleavable by an enzyme.

104.  The kidney-specific therapeutic complex of Claim 97, wherein said at least one
pharmaceutical is a chemotherapeutic.

105. A mcthod of determining the presence or concentration of CD90 (Thy-1) in a tissue
or cell, comprising administering the therapeutic complex of Claim 94 to said tissue or cell in vitro
or in vivo, and identifying or quantitating the amount of the therapeutic complex which bound.

106. A pharmaceutical composition comprising the kidney-specific therapeutic complex
of Claim 94 and one or more pharmaceutically acceptable carriers.

107. A method for the treatment of prostate cancer comprising

administering a prostate-specific therapeutic complex of Claim 52 in an amount
effective to reduce the number of cancer cells, wherein said therapeutic moiety is a

chemotherapeutic agent.
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108.  The method of Claim 107 wherein said chemoth agent is sel d from the

group consisting of an antisense RNA, an apoptosis-inducing protein, a nucleotide analog, a
radicactive molecule, a toxin, and any other chemotherapeutic agent.

109. A method for the treatment of brain tumors comprising

administering a brain-specific therapeutic complex of Claim 66 in an amount

effective to reduce the number of cancer cells, wherein said therapeutic moiety is a

chemotherapeutic agent.

110.  The method of Claim 109 wherein said chemotherapeutic agent is selected from the
group consisting of an antisense RNA, an apoptosis-inducing protein, a nucleotide analog, a
radioactive molecule, a toxin, and any other chemotherapeutic agent.

111. A method for the treatment of pancreatic cancer comprising

administering the pancreas and/or gut-specific therapeutic complex of Claim 38 in
an amount effective to reduce the amount of thrombosis, wherein said therapeutic moiety is
an antithrombotic agent.

112, A method for the treatment of pancreatic cancer comprising

administering the pancreas and/or gut-specific therapeutic complex of Claim 80 in
an amount effective to reduce the amount of thrombosis, wherein said therapeutic moiety is
an antithrombotic agent

113, A method for the treatment of kidney transplant rejection comprising

administering the kidney and/or lung specific therapeutic complex of Claim 94 in
an amount sufficient to reduce the rejection of the kidney transplant, wherein said
therapeutic moiety is an immunosuppressant agent.

114.  The method of Claim 113 wherein said immunosuppressant agent is a
corticosteroid or a cyclosporin.

115. A method for dclivering a therapeutic agent to a specific tissue, comprising:
administering a therapeutically effective amount of a therapeutic complex, said therapeutic complex
comprising: a ligand which binds to a tissue-specific luminally expressed protein, a therapeutic
moiety, and a linker which links said therapeutic moiety to said ligand, wherein said tissue-specific
luminally expressed protein is selected from the group consisting of CD71, CD90, MAJCAM,
Albumin fragment, carbonic anhydrase IV, ZG16-p and dipeptidyl peptidase [V.

116. A method for lung and/or heart-specific delivery of a substance in vive or in vitro,
comprising:

providing a carbonic anhydrase IV-binding agent, and
administering said carbonic anhydrase IV-binding agent in vive or in vitro, wherein
said substance is delivered to the lung and/or heart or lung and/or heart tissue as a result of

the administration of the carbonic anhydrase IV-binding agent.
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117.  The method of Claim 116, wherein said carbonic anhydrase IV-binding agent is
selected from the group consisting of an antibody, a protein, a peptide, an oligonucleotide, a small
molecule, and a polysaccharide.

118.  The method of Claim 116, wherein said substance is covalently or non-covalently
bound to said carbonic anhydrase IV-binding agent.

119.  The method of Claim 116, wherein said substance is administered separately from
said carbonic anhydrase IV-binding agent.

120.  The method of Claim 116, wherein said substance is sclected from the group
consisting of a therapeutic agent, a contrast agent, a diagnostic agent, and a toxic agent.

121.  The method of Claim 116, wherein said substance is said carbonic anhydrase [V-
binding agent.

122.  The method of Claim 116, wherein said in vivo administration is by a method
selected from the group consisting of injection, oral delivery, aerosolization, an implantable pump,
a patch, and a stent.

123.  The method of Claim 116, wherein said in vitro administration is to a lung and/or
heart or lung and/or heart tissue to be transplanted.

124. A method of identifying a lung and/or heart-specific ligand, comprising:

identifying a carbonic anhydrase 1V-binding agent.

125.  The methoed of Claim 124 wherein said identification is by a method selected from
the group consisting of antibody production, combinatorial library screening, one-hybrid
technology, molecular modeling and two-hybrid technology.

126. A method for brain-specific delivery of a substance in vivo or in vitro, comprising:

providing a CD71(transferrin receptor)-binding agent, and

administering said CD71-binding agent in vivo or in vitre, wherein said substance
is delivered to the brain or brain tissue as a result of the administration of the CD71-binding
agent.

127.  The method of Claim 126, wherein said CD71-binding agent is selected from the
group consisting of an antibody, a protein, a peptide, an oligonucleotide, a small molecule, and a
polysaccharide.

128.  The method of Claim 126, wherein said substance is covalently or non-covalently
bound to said CD71-binding agent.

129.  The method of Claim 126, wherein said substance is administered separately from
said CD71-binding agent.

[30.  The method of Claim 126, wherein said substance is selected from the group
consisting of a therapeutic agent, a contrast agent, a diagnostic agent, and a toxic agent.

[31.  The method of Claim 126, wherein said substance is said CD71-binding agent.
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132.  The method of Claim 126, wherein said in vivo administration is by a method
selected from the group consisting of injection, oral delivery, aerosolization, an implantable pump,
apatch, and a stent.

133.  The method of Claim 126, wherein said in vitro administration is to a brain or brain
tissue to be transplanted.

134. A method of identifying a brain-specific ligand, comprising:

identifying a CD71-binding agent.

135.  The method of Claim 134 wherein said identification is by a method selected from
the group consisting of antibody production, combinatorial library screcning, one-hybrid
technology, molecular modeling and two-hybrid technology.

136. A method for kidney-specific delivery of a substance in vivo or in vitro,
comprising:

providing a CD90(Thy-1)-binding agent, and

administering said CD90-binding agent in vivo or in vitro, wherein said substance
is delivered to the kidney or kidney tissue as a result of the administration of the CD90-
binding agent.

137.  The method of Claim 136, wherein said CD90-binding agent is selected from the
group consisting of an antibody, a protein, a peptide, an oligonucleotide, a small molecule, and a
polysaccharide.

138.  The method of Claim 136, wherein said substance is covalently or non-covalently
bound to said CD90-binding agent.

139.  The method of Claim 136, wherein said substance is administered separately from
said CD90-binding agent.

140.  The method of Claim 136, wherein said substance is selected from the group
consisting of a therapeutic agent, a contrast agent, a diagnostic agent, and a toxic agent.

141, The method of Claim 136, wherein said substance is said CD90-binding agent.

142, The method of Claim 136, wherein said in vivo administration is by a method
selected from the group consisting of injection, oral delivery, aerosolization, an implantable pump,
a patch, and a stent.

143, The method of Claim 136, wherein said in vitro administration is to a kidney or
kidney tissue to be transplanted.

144. A method of identifying a kidney-specific ligand, comprising:

identifying a CD90-binding agent.

145.  The method of Claim 144 wherein said identification is by 2 method selected from

the group consisting of antibody production, combinatorial library screening, one-hybrid

technology, molecular modeling and two-hybrid technology.
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146. A method for lung and/or kidney-specific delivery of a substance in vivo or in vitro,
comprising:
providing a dipeptidyl peptidase IV-binding agent, and
administering said dipeptidyl peptidase IV-binding agent in vivo or in vitro,
wherein said substance is delivered to the lung and/or kidney or lung and/or kidney tissue

as a result of the administration of the dipeptidyl peptid 1V-binding agent.

P pep

147.  The method of Claim 146, wherein said dipeptidyl peptidase IV-binding agent is
selected from the group consisting of an antibody, a protein, a peptide, an oligonucleotide, a small
molecule, and a polysaccharide.

148.  The method of Claim 146, wherein said substance is covalently or non-covalently
bound to said dipeptidyl peptidase IV-binding agent.

149.  The method of Claim 146, wherein said substance is administered separately from
said dipeptidyl peptidase IV-binding agent.

150.  The method of Claim 146, wherein said substance is selected from the group
consisting of a therapeutic agent, a contrast agent, a diagnostic agent, and a toxic agent.

151.  The method of Claim 146, wherein said substance is said dipeptidyl peptidase IV-
binding agent.

152.  The method of Claim 146, wherein said in vive administration is by a method
selected from the group consisting of injection, oral delivery, aerosolization, an implantable pump,
a patch, and a stent.

153.  The method of Claim 146, wherein said in vitro administration is to a lung and/or
kidney or lung and/or kidney tissue to be transplanted.

154. A method of identifying a lung and/or kidney-specific ligand, comprising:

identifying a dipeptidyl peptidase IV-binding agent.

155.  The method of Claim 154 wherein said identification is by a method selected from
the group consisting of antibody production, combinatorial library screening, one-hybrid
technology, molecular modeling and two-hybrid technology.

156. A method for pancreas and/or gut-specific delivery of a substance in vivo or in
vitro, comprising:

providing a ZG16-p-binding agent, and

administering said ZG16-p-binding agent in vivo or in vitro, wherein said substance
is delivered to the pancreas andfor gut or pancreas and/or gut tissuc as a result of the
administration of the ZG16-p-binding agent.

157.  The method of Claim [56, wherein said ZG16-p-binding agent is selected from the
group consisting of an antibody, a protein, a peptide, an oligonucleotide, a small molecule, and a

polysaccharide.

-58-

JP 2005-501011 A 2005.1.13



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

30

35

(117)

WO 02/100336 PCT/US02/18185

158.  The method of Claim 156, wherein said substance is covalently or non-covalently
bound to said ZG16-p-binding agent.

159.  The method of Claim 156, wherein said substance is administered separately from
said ZG16-p-binding agent.

160.  The method of Claim 156, wherein said substance is selected from the group
consisting of a therapeutic agent, a contrast agent, a diagnostic agent, and a toxic agent.

161.  The method of Claim 156, wherein said substance is said ZG 16-p-binding agent.

162.  The method of Claim 156, wherein said in vivo administration is by a method
selected from the group consisting of injection, oral delivery, aerosolization, an implantable pump,
a patch, and a stent.

163.  The method of Claim 156, wherein said in vitro administration is to a pancreas
and/or gut or pancreas and/or gut tissue to be transplanted.

164. A method of identifying a pancreas and/or gut-specific ligand, comprising:

identifying a ZG16-p-binding agent.

165.  The method of Claim 164 wherein said identification is by a method selected from
the group consisting of antibody production, combinatorial library screening, one-hybrid
technology, molecular modeling and two-hybrid technology.

166. A method for pancreas and/or gut-specific delivery of a substance in vivo or in
vitro, comprising:

providing a MAJCAM-binding agent, and

administering said MAJdCAM-binding agent in vivo or in vitro, wherein said
substance is delivered to the pancreas and/or gut or pancreas and/or gut tissue as a result of
the administration of the MAdCAM-binding agent.

167.  The method of Claim 166, wherein said MAJCAM-binding agent is selected from

the group consisting of an antibody, a protein, a peptide, an oligonucleotide, a small molecule, and

a polysaccharide.

168.  The method of Claim 166, wherein said substance is covalently or non-covalently
bound to said MAdCAM-binding agent.

169.  The method of Claim 166, wherein said substance is administered separately from
said MAJCAM-binding agent.

170.  The method of Claim 166, wherein said substance is selected from the group
consisting of a therapeutic agent, a contrast agent, a diagnostic agent, and a toxic agent.

171. The method of Claim 166, wherein said substance is said MAdCAM-binding agent.

i72.  The method of Claim 166, wherein said in vive administration is by a method
selected from the group consisting of injection, oral delivery, aerosolization, an implantable pump,

a patch, and a stent.
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173.  The method of Claim 166, wherein said in vitro administration is to a pancreas
and/or gut or pancreas and/or gut tissue to be transplanted.

174. A method of identifying a pancreas and/or gut-specific ligand, comprising:

identifying a MAdCAM-binding agent.

175.  The method of Claim 174 wherein said identification is by a method selected from
the group consisting of antibody production, combinatorial library screening, one-hybrid
technology, molecular modeling and two-hybrid technology.

176. A method for prostate-specific delivery of a substance in vivo or in vitro,
comprising:

providing a Albumin fragment-binding agent, and

administering said Albumin fragment-binding agent in vivo or in vitro, wherein
said substance is delivered to the prostate or prostate tissue as a result of the administration
of the Albumin fragment-binding agent.

177. The method of Claim 176, wherein said Albumin fragment-binding agent is
selected from the group consisting of an antibody, a protein, a peptide, an oligonucleotide, a small
molecule, and a polysaccharide. .

178.  The method of Claim 176, wherein said substance is covalently or non-covalently
bound to said Albumin fragment-binding agent.

179.  The method of Claim 176, wherein said substance is administered separately from
said Albumin fragment-binding agent.

180.  The method of Claim 176, wherein said substance is selected from the group
consisting of a therapeutic agent, a contrast agent, a diagnostic agent, and a toxic agent.

181.  The method of Claim 176, wherein said substance is said Albumin fragment-
binding agent.

182.  The method of Claim 176, wherein said in vivo administration is by a method
selected from the group consisting of injection, oral delivery, aerosolization, an implantable pump,
a patch, and a stent.

183, The method of Claim 176, wherein said in virro administration is to a prostate or
prostate tissue to be transplanted.

184. A method of identifying a prostate-specific ligand, comprising:

identifying a Albumin fragment-binding agent.

185.  The method of Claim 184 wherein said identification is by a method selected from

the group consisting of antibody production, combinatorial library screening, one-hybrid

technology, molecular modeling and two-hybrid technology.
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SEQUENCE LISTING

<110> TARGET PROTEIN TECHNOLOGIES, INC.
ROBEN, Paul, W.
STEVENS, Anthony, C.

<120> TISSUE-SPECIFIC ENDOTHELIAL MEMERANE
PROTEINS

<130> TPTECH.001VPC

<150> US 60/297,021
<151> 2001-06-08

<150»> US 60/305,117
<151> 2001-07-12

<160> 33
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Proteinase cleavable peptide linker.

<221> SITE
<222> 2
<223> Phenylalanine in the number 2 position is a D-Phe.

<4005 1
Gly Phe Pro Arg Gly Phe Pro Ala Gly Gly
1 5 10

<210> 2

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Turin protease cleavable peptide linker.

<400> 2

Thr Arg His Arg Gln Pro Arg Gly Trp Glu Gln Leu
1 S 10

<210> 3

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide corresponding to rat DPP4.

<400> 3
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Phe Arg Pro Ala Glu
1

WO 02/100336

<210> 4

<211>
<212>
<213>

<400> 4

Glu
65
His

Lys
145
Lys

Gln
225

Ser
305
Ser

Cys

Gly

Phe
385
Gly

Lys
val
Ala
Thr
50

Tyr
Gly
Asp
Leu
Tyr
130
Ile
Leu
Leu
Asn
Ser
210
Phe
Glu
Gly
Leu
Ser
290
Glu
Vval
Pro
Arg
Tyr
370

Gln

Ala

767
PRT
Rattus norvegicus

Thr
Thr
Ala
35

Phe
Leu
Asn
Ser
Glu
115
Ser
Pro
Ala
Pro
Gly
195
Ala
Asn
Ser
Ala
ser
275
val
Asp
Met
Thr
Phe
355
Lys

Lys

Trp

Pro
Ile
20

Asp
Arg
Tyr
ser
Ile
100
Tyr
Ile
Asn
Tyr
Ser

180
Ile

Asp
Leu
val
260
Ser
Thx
Arg
Ala
Thr
340
Arg
Ile

Asp

Glu

5

Trp
5
Ile
Ser
Val
Lys
Ser

Ser

Asn

Asn
val
165
His
Asn
Trp
Thr
Gln
245
Asn
Thr
Thr
Ile
Ile
325
Gln
Pro
val

Arg

val

Lys
Thr
Ala
Lys
Gln
70

Ile
Asp
Tyr
Asp
Thr
150
Trp
Arg
Asp
Trp
Gly
230
Tyr
Pro
Thr
Gly
Ser
310
Glu
Ala
Ser
Lys

390
Ile

val
val
Arg
Ser
55

Glu

Phe

val
Leu
135
Gln
Lys
Ile
Trp
Ser
215
val
Pro
Thr
Thr
Asp
295
Leu
Asp
His

Glu

Leu
Pro
Thr
40

Tyr
Asn
Leu
Ser
Lys
120
Asn
Trp
Asn
Thr
val

200
Pro

Lys
val
Thr
280
His
Gln
Tyr
Ile
Pro
360
Lys
Glu

Ile

Leu
val
25

Tyr
Ser
Asn
Glu
val
105
Gln

Lys

Asp
Ser
185
Tyr
Asn
Leu
Thr
Lys
265
Ile
Tyr
Trp
Asp
Glu
345
His
Asp
Gln

Glu

Gly
10

val
Thr
Leu
Ile
Asn
90

Ser
Trp
Arg
Thr
Ile
170
Thr
Glu
Gly
Ile
val
250
Phe
Pro
Leu
Leu
Lys

330
Thr

Gly
val

Ala

Leu
Leu
Leu
Arg
Leu
75

Pro
Arg
Gln
Trp
155
TyT
Gly
Glu
Thr
Glu
235
Trp
Phe

Met

Tyr

Cys
395
Leu

Leu
Leu
Ala
Trp
60

Leu
Thr
Asp
His
Leu
140
val
Lys
Glu
Phe
220
Tyr
Ile
Ile
Gln
Asp
300
Thr
Ala
Ser
Lys
380
Thr

Thr

aly
Asn
Asp
45

val
Phe
Phe
Arg
ser
125
Ile
Gln
Lys
Glu
Ile
205
Leu

Ser

Pro

Ile
285
val
Ile
Leu
Thr
Asp
365
His
Phe

Ser

Val
Lys
30

Tyr
Ser
Asn
Glu
Leu
110
TYr
Thr
Glu
Ile
Asn
190
Phe
Ala
Phe
Tyr
Asn
270
Ala
Gln
val
Gly
350
Gly
Ile

Ile

Asp

Ala
15

Asp
Leu
Asp
Ala
Ile
95

Phe
Thr
Glu
Gly
Glu

175
val

Tyr
Tyr
bro
255
Thr
Ala
Trp
Asn
Trp
335
Trp
Ser
Cys

Thr

Tyr

(155)

PCT/US02/18185

Ala
Glu
Lys
Ser
Glu
80

Phe
val
Ala
Glu
His
160
Pro

Ala
Ala
Ser
240
Lys
Asp
Pro
val
Tyr
320
Cys
Ser
Gln
Lys

400
Leu

JP 2005-501011 A 2005.1.13
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Tyr
Tyr
Asp
Glu
465
Tyr
Asp

Lys

Ile
545

Tyr

WO 02/100336

Tyr
Lys
Leu
450
Ala
Thr
Asn
Lys
Ile
530
Asp
Leu
Ser
Ala
Ala
610
Ala
Gly
Ser
Leu
Met
690
Gly
Lys
Asp

Ser

<210> 5

<211>

Ile
Ile
435
Asn
Lys
Leu
Ser
Leu
515
Leu
val
Asn
Phe
Ile
595
Ala
Ile
Ser
Arg
Pro
675
Thr
Ala

Glu

His
755

4835

ser
420
Gln
Pro

Tyr

Ala
500
Asp
Pro
TYyr
Trp
Asp
580
Asn
Arg
Trp
Gly
TYp
660
Thr
Arg
Ala

Leu

Asp
740

408

Leu
Glu
Tyr
Arg
485
Leu
Phe
Pro
Ala
Ala
565
Gly
Lys
Gln
Gly
Ser
645
Glu

Pro

Ala

val
725

Ser

Glu
Thr
Arg
Gly
470
Asp
Ile
His
Gly

550
Thr

Arg
Phe
Trp
630
Gly
Tyr

Glu

Tyr
Asp
Cys
455
Thr
Lys
Val
Phe
535
Tyr
Gly
Leu
Leu
615
Ser
val
Tyr
Asp
Asn

695
Asn

Ile

Phe

Lys

His
440

Leu
520
Asp
cys
Leu
Ser
Gly
600
Lys
Tyr
Phe
Asp
Asn
680
Phe
val
Gly
Ala

Leu
760

<212> DNA

<213> Rattus norvegicus

<400> 5

gagcagaggce
gagttcagtt
gettggtgte
tgaagcggec
tcgggtcaag
aaacaatatc
tacctttgag
cgttctectta

gecaggacgte
tcaaggagce
gctgegettyg
gctgatageg
tcectactect
ttgctattca
atctttggag
gaatacaatt

cgtetecgeg
gcccaaccat
teaccatcat
cgagaactta
tgeggtgggt
atgctgaaca
attctataag
atgtgaagca

410
Glu Met Pro
425
Thr Asn Lys

Tyr Tyr Ser

Cys Arg Gly
475
Gln Lys Glu
490
Leu Gln Asp
505
Asn Glu Thr

Lys Ser Lys

Ser Gln Lys
555
Ala Ser Thr
570
Gly Tyr Gln
585
Thr Leu Glu

Met Gly Phe

Gly Gly Tyr
635
Lys Cys Gly
650
Ser Val Tyr
665
Leu Asp His

Lys Gln Val

His Phe Gln
715
Val asp Phe
730
Ser ser Thr
745
Gln Gln Cys

cgegtgactt
gaagacaccg
caccgtgeca
cacactaget
ttcagattct
cgggaacage
tgattattca
atggagacac

-3-

Gly
Lys
val

460
Pro

Val
Arg
Lys
540
Ala
Glu
Gly
val
val
620
val

Ile

Thr

Glu
700
Gln

Ala

Phe

Gly
Cys
445
Gly
Arg
Gin
Phe
525
Tyr
Asp
Asn
Asp
Glu

605
Asp

Ala
Glu
Arg
685
Tyr

Ser

Ala

Ser
765

Arg
430
Leu
Leu
Leu
val
Met
510
Trp
Pro
ala
Ile
Lys
590
Asp
Ser
Ser
val
Arg
670
Asn

Leu

Ala

Gln
750
Leu

415

Ser
ser
Pro
Leu
495
Pro
TYT
Leu
Ala
Ile
575
Ile
Gln
Lys
Met
Ala
655
Ser
Leu
Gln
Trp
735
His

Arg

(156)

PCT/US02/18185

Leu
Cys
Lys
Leu
480
Glu
Ser
Gln
Leu
Phe
560

val

Met

Arg
val
640
Pro
Met
Thr
Ile
Ile
720
Tyr

Ile

ctgectgege tcaagettca
tggaaggttc ttctgggact
gtggttetge tgaacaaaga
gactatttaa agaatacctt
gaatacctet acaagcaaga
tccattttet tggagaacag
gtgtcacccg acagactgtt
tcctacacgg cttcatacag

60

120
180
240
300
360
420
480

JP 2005-501011 A 2005.1.13
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tatttatgac
gtggatcaca
tgttaaaatt
aatatttaac
actgrggtgg
gccteteatt
gattecgtac
agactctcte
gacaacaggd
gecagtggcte
cacecctagta
gtgeggaaga
aatcgtcagt
cgaacaggtc
gaccagegat
tctttataaa
tccagaaaga
gggatgcegg
gctgagagtc
ttcaaaaaaa
acctecteat
ctgtagtcaa
agaaaacatc
catgcatgca
caggcaattt
atatggaggg
aatagcegtg
catgggtcte
cagagctgaa
tgttcacttt
ccaagcaatg
catctattce
ggctetoege
agatgacgat
tgcaatccta
tttcecccte
aatataaatt
tcececcttac
gtaatgatgt
caggtccaag
actgccagac
atgcaaagca
agggacgetg
aacacagcaa
tagtgagaag
tgtcacaaat
gcattttcat
ttttgtgtta
ctteccatttt
atggacacat
aacatggaaa
tatgattcat
cttggtcatt
ttegtggeac
tttgttttty
ataatagaat
caattattta
aggccaattt
tggcagaaat
tatttcecegg
actgcaagca

ttgaataaaa
tggtcacaag
gaaccacatt
ggaataaatg
tctccaaacg
gaatactect
ccaaaggcag
agctcaacta
gatcactact
aggaggatte
tggaactgtc
tttaggectg
gacaaagatg
tgtacattta
tatctgtact
attcagetta
tgccagtatt
ggccectggte
ctggaggaca
ttggacttca
tttgataaat
aaagcagatg
atagtagcta
atcaacaaaa
ttaaaaatgg
tacgtaacct
gcgecegtgt
ccaactccag
aattttaagc
cagcagtcag
tggtacacgg
cacatgagcce
agcttactca
tttaataatg
actaaggatg
tgttttgttt
atttttgecaa
taggctggtc
cattaggeca
catacaaace
tggcaccgtt
ctgacttcta
ccagcaatgt
gcctgatggy
aggcagettg
tctaacatga
taaagcattt
ttatttctat
ttcaaaggta
ttgttcaaag
gagttcaact
aagagtttat
tacatactat
gagatggaat
tttctggtet
acactctgat
taacacagct
tctaggtaca
ggaaattacc
gcactceact
cagctggtec

gacagctgat
aaggtcacaa
tgcectagtca
actgggttta
gcacttttet
tctactetga
gagctgtgaa
ctactacgat
tgtgtgacgt
agaactattc
caacgacgca
cagaacceca
gctacaaaca
ttacaaaagg
acattagtaa
ctgaccacac
acteggtgte
tgccecteta
attectgettt
ttgttctgaa
ccaagaaata
ctgcctteag
gctttgatgg
gacttggaac
gatttgtgga
caatggtect
cacggtggga
aggacaacct
aagttgagta
ctcagatcte
acgaagacca
atttecteca
agagcacact
tegectecgag
cctgtettea
atcatttaaa
gagctatgca
caaatcttgt
gcaacaagag
caaccaggct
ttctgagaaa
agtaaaacca
aagggcccca
aaagcatgtt
gaacatagceg
aggaatactt
taacttcatt
tctacacact
atgggttata
gttcttgttt
tttaaaaaaa
ctaataccce
ggaactcata
gctatcagca
cttectgttt
acctgactta
gaaaatttaa
attaccacag
tataaatata
gttccectea
ttaaatctac

cacagaagag
attggcatat
taggatcaca
tgaagaggaa
agcttatgec
tgagtcactg
tccaactgta
tccecatgeaa
ggcctgggtt
cgtgatggeg
ggagcatatt
cttcacctee
catctgcecag
agcctgggaa
tgaatataaa
aaataagaag
acttagtaaa
cactctgecat
ggataaaatg
tgaaacaaga
ccctctacta
actcaactgg
cagaggaagt
actggaagtt
cagcaagcga
gggatcggga
gtactatgac
tgaccattac
cctecttatt
caaagceetyg
tgggatcgee
gcagtgette
tgtccteatt
aaattccage
gaacagatta
accatttcca
tagatttcet
tcecttattt
aagcgggaac
actgtcagct
gactattcaa
cagcagttga
ggtgceagtt
aaatgtgett
acttgccccg
gcgteoagtte
atctttctaa
ggaatgttgce
tcttgaatca
aacttgtgtg
aatttagata
cagaaatttc
atattattta
gagtagacat
gggcggaggg
gcegtgtttt
aatggactcc
acaggtgagc
aatgagttta
ccttaaggaa
aggectctgg

—4-

aagattccaa
gtctggaaga
tcaacaggaa
atctteggtyg
cagtttaacg
cagtacccca
aagttcttta
atcaccgcte
tcagaagaca
atctgcgact
gaaacgagtyg
gacggaagca
ttccagaaag
gtcattagta
gaaatgccag
tgcettagtt
gaggcaaagt
cgcagcactg
ctgcaagatg
ttttggtatce
atagatgtat
gocacttace
ggttaccaag
gaagatcaaa
gttgcaattt
agtggecgtgt
tcagtataca
aggaactcaa
cacggtacag
gtggatgctg
agcagcacag
tecttacget
atctcaaaac
ctacttcceca
ttaccttaca
catcagctge
gagcagaatt
aagggggtygyg
agagaatatg
cgcectcgaga
acagtctcag
atagactcca
atggctatag
ttaaaaatta
ttaaaagttg
ttectactte
tggaaaactg
ctggtcattt
aacttaaact
aaatccaaga
cataaaactyg
tactcacatt
acttagggga
gtttttceag
taatataata
gacaacttgg
acacatttaa
tacagcataa
gatattgatg
ctctcaagte
ctacagtceg

(157)

PCT/US02/18185

ataatacaca
atgatattta
aagaaaatgt
cctactecge
acaccggagt
agacagtctg
ttgtaaatac
ctgcatctgt
gaatctcgtt
atgataagac
ccacaggcetg
gctectataa
ataggaaace
tecgaagetcet
gaggaagaaa
gtgacctgaa
actatcaget
atcaaaaaga
tccaaatgee
aaatgatett
atgcaggtcee
ttgcaagcac
gagataagat
ttgaagcage
ggggctggte
tcaagtgtgg
cagagcgtta
cagtcatgag
cagatgataa
gcegtggattt
ctcaccagca
agcatggcaa
tgcactgtta
gttttatacc
gcaatttgga
tgaaacaaca
tcaatttttt
caagacgtgg
gctagaaace
agagctgetc
gaaatcatat
aagaaatgca
gtgetacata
ccaagtctac
aaaatatttg
ctttctttga
tatgagaatg
agcaagtatg
gcattgacat
ctgtcttgta
tttaaagtta
tatcacatag
gcacgtgagy
ggtettgttt
gataatatac
aaacttgatt
atgcagtttc
attccaaaca
agcctgatge
ctgctettee
aatttgaaca

540

600

660

720

780

840

300

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2540
2000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
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WO 02/100336

cagttctgte
aggtagcaca
tatecccttet
attaataaaa
gtgaatacat
tgtaaattag
ttgaaaagca
atgcagctee
cgcatgetaa
cagtctgtge
ggcacgtact
ttgtacaata

«210> 6

<211> 3407
<212> DNA
<213> Homo sapiens

<220

<221> CDS
<222> (76)...(2376

<400> 6

cgcgegtete
gaggagacgc

ggt gct
Gly Ala

aac aaa
Asn Lys
30

cta act
Leu Thr

aga tgg
Arg Trp

ttg gta
Leu Val

agt aca
Ser Thr
cct gat

110
agg cat

Arg His
125

acegtgtgca
tgttectgac
gaattctttt
agaacacagce
tcagttttta
attaaaaccc
caagagctaa
ctgaagcgea
aggaagagct
cattctgggc
acttttgete
tttaagattc

gcagcagcag
agtgtggaaa
tgttectttc
acacattttt
tttgattcte
tgatgcataa
taacaccact
tggatcaage
¢eecteccca
atcatagtte
taagttggag
aataaattct

ccatgtgcaa
cataaacata
atttctaaat
caggcgatga
ataggtcaag
gttgtaaaca
gaggcatata
taccgcctca
ccceecatge
tcctteagat
tgagagtact
aagtg

(158)

PCT/US02/18185

agttctagat caaggaacaa
aatgcgaatt aaatagaaat
aggttgttce tggagectga
gggtttcaca tggtgataat
ttttactgtt cggtaagagt
aacttaattt aagagcaagt
gacaagtctc ttatgggcat
gagcacacca gcaccagggyg
ttcacgatcc atgttgactt
tattagcagt tccacctctt
ggtttataag attactggat

cgeegeecege gtgactteotg cctgegetec ttcotctgaac geteacttee
cgacg atg aag aca ccg tgg aag att ¢tt ctg gga ctg ctg

Met Lys Thr Pro Trp Lys Ile Leu Leu Gly Leu Leu

gect geg ctt
Ala Ala Leu
i5

ggc aca gat
Gly Thr Asp

gat tac tta
Asp Tyr Leu

att teca gat
Ile Ser Asp
65

tte aat get
Phe Asn Ala
80

ttt gat gag
Phe Asp Glu
85

ggg cag ttt
Gly Gln Phe

tecc tac aca
Ser Tyr Thr

att aca gaa

gte
val

gat
Asp

aaa
Lys
50

cat

His

gaa
Glu

tte
Phe

att
Ile

gct
Ala
130

gag

acc
Thr

gct
Ala
35

aat

gaa
Glu

tat
Tyr

gga
Gly

cte
Leu
115

Ser

agg

ate
Ile
20

aca

Thr

act
Thr

tat
Tyr

gga
Gly

cat
His
100

tta
Leu

tat
Tyr

att

5

ate
Ile

gct
Ala

tat
Tyr

cte
Leu

aac
Asn
85

Ser

gaa
Glu

gac
Asp

cca

acc
Thr

gac
Asp

aga
Arg

tac
Tyr
70

age
Ser

ate
Ile

tac
Tyr

att
Ile

aac

gtg
val

agt
Ser

ctg
Leu
55

aaa
Lys

Ser

aat
Asn

aac
Asn

Tyr
135

aac

cce

cge
Arg
40

aag

Lys

caa
Gln

gtt
val

gat
Asp

tac
Tyr
120

gat
Asp

aca

gty
val
25

aaa

Lys

tta
Leu

gaa
Glu

tte
Phe

tat
Tyr
105

gtg
Vval

tta

cag

10

gtt ctg ctg
Val Leu Leu

act tac act
Thr Tyr Thr

tac tcc tta
Tyr Ser Leu
60

aat aat atc
Asn Asn Ile
75

ttg gag aac
Leu Glu Asn

tca ata tct
Ser Ile Ser

aag caa tgg
Lys Gln Trp

aat aaa agg
Asn Lys Arg
140

tgg gtc aca

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4835

60
111

159

207

255

351
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gg99
Cly

gag
Glu
205

act
Thr

gaa
Glu

g9
Arg

ttt

Phe.

ata
Ile
285

tgt
Cys

agt
Ser

acc
Thr
365

Tyx

WO 02/100336

Leu

tca
Ser

gtt
val

aaa
Lys
180

gaa
Glu

ttt
Phe

tac
Tyr

gtt
val

gtt
val
270

caa

Gln

gat
Asp

agg
Arg

agt
Ser

act
Thr
350

Leu

aga
Axg

Ile

cca
Pro

aaa
Lys
175

gaa
Glu

gte
val

tta
Leu

tcc
Ser

cca
Pro
255

gta
val

ate
Iile

gtg
val

att
Ile

gga
Gly
335

act

Thr

gat
Asp

cac
His

Thr

gtg
val
160

att

Ile

gat
Asp

ttc
Phe

gca
Ala

ttc
Phe
240

tat

aat
Asn

act
Thr

aca
Thr

cag
Gln
320

aga

gge
Gly

ggt
Gly

att
Ile

145
ggt
Gly

gaa
Glu

ata
Ile

agt
ser

tat
Tyr
225

tac

cca
Pro

aca
Thr

get
Ala

tgg
Trp
305

Asn

tgg
Trp

tgg
Trp

aat
Asn

tge
Cys

Glu

cat
His

cca
Pro

ata
Ile

gcc
Ala
210

gcc
Ala

tet
Ser

aag
Lys

gac
Asp

cct
Pro
290

gca
Ala

gtt
Val

agc
Ser
370

tat
Tyr

Axg

aaa
Lys

aat
Asn

tat
Tyr
195

tac

caa
Gln

gat
Asp

gca
Ala

tet
Ser
275

gct
Ala

aca
Thr

teg
Ser

tgc
Cys

gga
Gly
355

tee
Phe

tte
Phe

Ile

ttg
Leu

tta
Leu
180

aat
Asn

tet
Ser

ttt
Phe

gag
Glu

gga
Cly
260

cte
Leu

tet
ser

caa
Gln

gte
val

tta
Leu
340

aga

Arg

tac
Tyr

caa
Gln

Pro

gca
Ala
165

cca
Pro

gga
Gly

gct
Ala

aac
Asn

tca
Ser
245

gct
Ala

age
Ser

atg
Met

gaa
Glu

atg
Met
325

atg
val

tet
Phe

Lys

ata
Ile

Asn
150

tat

agt
Ser

ata
Ile

ctg
Leu

gac
Asp
230

ctg
Leu

gtg
Vval

teca
Ser

ttg
Leu

aga
Arg
310

gat
Bsp

gca
Ala

agg
Arg

ate
Ile

gat
Asp

Asn

gce
val

tac
Tyr

act
Thr

tgg
Trp
215

aca

Thr

cag
Gln

aat
Asn

gte
val

ata
Ile
295

att
Ile

att
Ile

cgg
Arg

Pro

ate
Ile
375

Lys

Thr

tgg
Trp

aga
Arg

gac
Rsp
200

gaa
Glu

tac

cca
Pro

ace
Thr
280

999
Gly

Ser

tgt
Cys

caa
Gln

tca
Sex
360

age

Ser

aaa
Lys

Gln

aac
Asn

atc
Ile
185

tgg
Trp

Ser

gte
val

cca
Pro

act
Thr
265

Asn

gat
Asp

ttg
Leu

gac
Asp

His
345

gaa
Glu

Asn

gac
Asp

Trp

aat
Asn
170

aca
Thr

gtt
val

cca
Pro

cca
Pro

aag
Lys
250

gta
Val

gca
Ala

cac
His

cag
Gln

tat
Tyr
330

att

Ile

cct
Pro

gaa
Glu

tge
Cys

val
155

gac
Asp

Trp

tat
Tyr

Asn

ctt
Leu
235

act
Thr

aag
Lys

act
Thr

tac
Tyr

tgg
Trp
315

gat
Asp

gaa
Glu

cat
His

gaa
Glu

aca
Thr

(159)

PCT/US02/18185
Thr
att 591
Ile
acg 639
Thr
gaa 687
Glu
ggc 735
Gly
220
att 783
Ile
gta 831
val
ttc 879
Phe
tec 327
Ser
ttg 275
Leu
300
ctc 1023
Leu
gaa 1071
Glu
atg 1119
Met
ttt 1167
Phe
ggt 1215
Gly
380
tte 1263
Phe
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att
Ile

gat
Asp

agyg
Arg
cte
445
tte

Phe

ctg
Leu

gte
val

atg
Met

tgg
Trp
525

cet

act
Thr

att
Ile

WO 02/100336

aca
Thr

tat
Tyr

aat
Asn
430

agt
ser

Ser

cec
Pro

ctg
Leu
cce
510

tat

cta
Leu

gte
val

ata
Ile

atc
Ile
590

caa

Gln

aaa
Lys

aaa
Lys

cta
Leu
415

ctt
Leu

tgt
cys

aaa
Lys

cte
Leu

gaa
Glu
495

tea
Ser

cag
Gln

cta
Leu

tte
Phe

gta
val
578

atg
Met

att
Ile

cga
Arg

g9¢
Gly
400

tac

TYT

tat
Tyr

gag
Glu

gag
Glu

tat
TYY
480

gac
Asp

aaa
Lys

atg
Met

tta
Leu

aga
Arg
560

gct
Ala

cat
His

gaa
Glu

att
Ile

acc
Thx

tac
Tyr

aaa
Lys

ctg
Leu

gcg
Ala
465

act
Thr

aat
Asn

aaa
Lys

atc
Ile

gat
Asp
545

ctg
Leu

agc
Ser

gca
Ala

gca
Ala

gca
Ala
625

tgg
Trp

att
Ile

atc
Ile

aat
Asn
450

Lys

cta
Leu

teca
Ser

ctyg
Leu

ttg
Leu
530

gtg
val

aac
Asn

ttt
Phe

atc
Ile

gece
Ala
610

att
Ile

gaa
Glu

agt
Ser

caa
Gln
435

ccg
Pro

tat
Tyx

cac
His

gct
Ala

gac
Asp
515

cct

tat
Tyr

tgg
Trp

gaﬁ
Asp

aac
Asn
595

aga

Arg

tgg
Trp

gtec
Val

aat
Asn
420

cte
Leu

gaa
Glu

tat
Tyr

agc
Ser

ttg
Leu
500

ttc
Phe

cct
Pro

gca
Ala

gee
Ala

gge
Gly
580

aga

Arg

caa
Gln

g9c
Gly

atc
Ile
405

gaa
Glu

att
Ile

agg
Arg

cag
Gln

age
Ser
485

gat
Asp

att
Ile

cat
His

ggc
Gly

act
Thr
565

aga

aga
Arg

ttt
Phe

tgg
Trp

999
Gly

tat
Tyr

gac
Asp

tgt
cys

ctg
Leu
470

gtg
Val

aaa
Lys

att
Ile

ttt
Phe

cca
Pro
550

tac

Tyr

gga
Gly

ctg
Leu

tca
Ser

Ser
630

ata
Ile

aaa
Lys

tat
Tyr

cag
Gln
455

aga

Arg

aat
Asn

atg
Met

ttg
Leu

gat
Asp
535

tgt

ctt
Leu

agt
Ser

gga
Gly

Lys
615

tat
Tyx

gaa
Glu

gga
Gly

aca
Thr
440

tac
Tyr

tgt
Cys

gat
Asp

ctg
Leu

aat
Asn
520

aaa
Lys

agt
Ser

gea
Ala

ggt
Gly

aca
Thr
600

atg

Met

gga
Gly

gct
Ala

atg
Met
425

aaa
Lys

tat

tce
Ser

aaa
Lys

cag
Gln
505

gaa
Glu

tee
Ser

caa
Gln

age
Ser

tac
Tyr
585

ttt
Phe

gga
Gly

999
Gly

cta
410

cca

gtg
Val

tet
Ser

ggt
Gly

g99
Gly
490

aat

Asn

aca
Thr

aag
Lys

aaa

aca
Thr
570

caa
Gln

gaa
Glu

ttt
Phe

tac

395

acec
Thr

gga
Gly

aca
Thr

gtg
val

cct
Pro
475

ctg
Leu

gte
val

aaa
Lys

aaa
Lys

gca
Ala
555

gaa
Glu

gga
Gly

gtt
val

gtg
val

gta
Vval
635

(160)

PCT/US02/18185
agt 1311
Ser
gga 1359
Gly
tge 1407
Cys
tca 1455
Ser
460
ggt 1503
Gly
aga 1551
Arg
cag 1559
Gln
Lttt 1647
Phe
tat 1695
Tyr
540
gac 1743
Asp
aac 1791
Asn
gat 1839
Asp
gaa 1887
Glu
gac 1935
asp
620
acc 1983
Thr
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gtg
val

cgt
Arg

WO 02/100336

atg
Met

gcg
Ala

Tyr
670

teca
Ser

ctt

gte
val

cct
pPro
855

atg
Met

aca
Thr

att

ctg
Leu
640

gta
val

ggt
Gly

gtc
val

cat

gga
aly

tac
Ser

cte
Leu

atg
Met

gga

teg gga
Ser Gly

cgg tgg
Arg Trp

cca act
Pro Thr
675

agc aga
Ser Arg
690

aca gca

agt
ser

gag
Glu
660

cca
Pro

gct
Ala

gat

gge
aly
645

tac
Tyr

gaa
Glu

gaa
Glu

gat

gtg
val

gac
Asp

aat
Asn

ttc
Phe

gac
Asp

aac
Asn

ttt
Phe
695

gtt

Leu Leu Ile

get cag atc

atg tgg tat

His Gly Thr Ala Asp Asp Asn Val

705

tcc aaa gee ctg gte
Ala Gln Ile Ser Lys Ala Leu Val

720

act gat gaa gac cat
Met Trp Tyr Thr Asp Glu Asp His
735

740

caa cat ata tat acc cac atg age
Gln His Ile Tyr Thr His Met Ser

750

tta cct tag

Leu Pro *
765

atttttgttt
cactcaaatc
gtagggactt
ggttttattg
ttatggagge
ttcaaatgtt
cagggacagg
tccaagcata
acgagactgg
gaaagcactg
aactgccagce
caagggtgat
gaaagaggca
atatttgtat
tetttgagtg
aacataaaat
agtcatttaa

<210> 7
<211> 766
<212> PRT
<213> Homo

<400> 7

755

710

gat gtt gga
Asp Val Gly
725

gga ata gct
Gly Ile Ala

cac ttc ata
His Phe Ile

aag
Lys

teca

ctt
Leu
680

aaa
Lys

cac
His

gty
Val

age
Ser

aaa
Lys
760

tgt
Cys

gtg
val
665

gac
Asp

caa
Gln

ttt
Phe

gat
Asp

agc
ser
745

caa
Gln

gga
Gly
650

gtt
val

cag
Gln
tte
730
aca

Thr

tgt
Cys

cacctcaaaa taccatgcca tttaaagctt attaaaactc

tecattatcte
aagaaactta
ctgtcttecac
tttaaaatca
tttgcataga
gttctettet
ataagaggga
ccaacacgag
cacagtttte
acttctaagt
aacgcagcce
gggaaagcat
gcttgaaact
cacaaatctt
tcttaattaa
acaatgttat
taaatgtgcc

sapiens

aaaactgcac
aggttacctt
aacagattat
tttctgeate
tteccctgage
ttaaagggat
ttagggagag
caggctactg
tgagaaagac
aaaccacagc
ccaggtgeca
tgtaaatgtg
gagatgtgaa
aacttgaagg
aagaatattt
gtattattat
ttcattttet

tgtcaagatg
tgtteccaaa
taccttacag
agctgctgaa
aggattttaa
ggcaagatgt
aagatagcag
tcagetecce
tattcaaaca
agttgaaaga
gttatggcta
cttttaaaaa
cacatcagct
agtccttgea
taacttcett
tcccatteta
c

atgatgatct
tttcatacct
aagtttgaat
acaacaaata
tetctttcta
gggcagtgat
ggcatggctg
tcggagaaga
gtctcaggaa
ctccaaagaa
taggtgctac
aaaatactga
tgccctgtta
tcaattttte
ggactcattt
catactatgg

ata
Ile

aca
Thr

tac
Tyr

gag
Glu

cag

(161)

PCT/US02/18185

gce
Ala

gaa
Glu

aga
Arg

Tyr
700

tca

Gln Ser
715

cag gea
Gln Ala

gca cac
Ala His

ttc tet
Phe Ser

ttaaaataca
atcatcttaa
tatceggteg
ggaattgttt
actggactgg
gtcactaggg
ggaacccaag
gctgttcace
atcaaatatc
atgtaaggga
aaaaacacag
tgttectagt
aaagatgaaa
ttatttecatt
tasaaaatgg
aatttctecee

2031

2079

2127

2175

2223

2271

2319

2367

2416

2476
2536
2596
2656
2716
2776
2836
2896
2956
3016
3076
3136
3196
3256
3316
3376
3407
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Trp
305

Cys
385
Thr

Tyr

Lys

Ala

465
Thr

WO 02/100336

Lys
Val
Asp
Lys
His
Glu
Phe
Ile
Ala

130
Glu

Pro
Ile
Ala
210
Ala
Ser
Lys
Asp
Pro
290
Ala
TYyr
Asn
val
ser
370
Tyr
Trp
Ile
Ile
Asn
450
Lys

Leu

Thr
Thr
Ala
35

Asn

Glu

Tyr

Leu
115
Ser
Arg
Lys
Asn
Tyr
195
Tyr
Gln
Asp
Ala
Ser

275
Ala

Ser
Cys
Gly
355
Phe
Phe
Glu
Sex
Gln
435
Pro
Tyr

His

Pro
Ile
Thr
Thr
TYY
Gly
His
100
Leu
Tyr
Ile
Leu
Leu
180
Asn
Ser
Phe
Glu
Gly
260
Leu
Ser

Gln

Val

Gln
val
Asgn
420
Leu
Glu
Tyr

Ser

Trp
Ile
Ala
Tyr
Leu
Asn
85

Ser
Glu
Asp
Pro
Ala
165
Pro
Gly
Ala
Asn
Ser
245
Ala
Ser
Met
Glu
Met
328
val
Phe
Lys
Ile
Ile
405
Glu
Ile
Arg
Gln

Ser

Thr
Asp
Arg
Tyr
70

Ser
Ile
Tyr
Ile
Asn
150
Tyr
Ser
Ile
Leu
Asp
230
Leu
Val
ser
Leu
Arg
310
Asp
Ala
Arg
Ile
Asp
3980
Gly
Tyr
Asp
Cys
Leu

470
val

Ile
val
Ser
Leu
55

Lys
Ser
Asn
Asn
TYTr
135
Asn
val
Tyr
Thr
Trp
215
Gln
Asn
val
Ile

295
Ile

Arg
Pro
Ile
375
1le
Lys
Tyr
Gln
458
Arg

Asn

Leu
Pro
Arg
40

Lys
Gln
val
Asp
Tyr
120
Asp
Thr
TYp
Arg
Asp
200
Trp
Glu
Tyr
Pro
Thr

280
aly

ser
360
ser
Lys
Glu
Gly
Thr
440
Tyr
Cys

Asp

Leu
val
25

Lys
Leu
Glu
Phe
Tyr

105
val

Gln
Asn
Ile
185
Trp
Ser
val
Pro
Thr
265
Asn
Asp
Leu
Asp
His
345
Glu

Asp
Ala
Met
425
Lys
TyT
Ser

Lys

cly
val
Thr
Tyr
Asn
Leu
30

Lys
Asn
Trp
Asn
170
Thr
val
Pro
Pro
Lys
250
val

Ala

Gln
Tyr
330
Ile
Pro
Glu
Cys
Leu

410
Pro

Leu
Leu
Tyr
Ser
Asn
75

Glu

Ile

Gln

val
155
Asp

Tyx
Asn
Leu
235
Thr
Lys
Thr
Tyr
Trp
315
Asp
Glu
His
Glu
Thr
385
Thr
Gly
Thr
val
Pro

475
Leu

Leu
Leu
Thr
Leu
60

Ile
Asn
Ser
Trp
Arg
140
Thr
Ile
Thr
Glu
Gly
220
Ile
Val
Phe
Ser
Leu
300
Glu
Met
Phe
Gly

380
Phe

Gly
Cys
Ser
460
cly

Axrg

Gly
Asn
Leu
45

Arg
Leu
Ser
Pro
Arg
125
Gln

Trp

Tyr

Glu
205
Glu
Arg
Phe
Ile
285
Cys
Arg
Ser
Ser
Thr
365
YT
Ile
Asp
Axrg
Leu

445
Phe

val

Ala
Lys
Thr
Trp
val
Thr
Asp
110
His

Leu

val
Lys
190
Glu
Phe
Tyr
val
val
270
Gln
Asp
Arg
Ser
Thr
350
Leu
Arg
Thr
Tyr
Asn
430
Ser
Ser

Pro

Leu

Ala
15

Gly
Asp
Ile
Phe
Phe

95
Gly

Ile
Pro
Lys
175
Glu
val
Leu
Ser
Pro

255
Val

val
Ile
Gly
335
Thr

Asp

Lys
Leu
415
Leu
Cys
Lys
Leu

Glu

(162)

PCT/US02/18185

Ala
Thr
TYyTr
Ser
Asn
80
Asp
Gln
TYT
Thr
val
160
Ile
Asp
Phe
Ala
Phe
240
Tyr
Asn

Thr

Thr

Gly
400
Tyx
Tyr
Glu
Glu
Tyr

480
Asp
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Asn Ser
Lys Leu
Ile Leu

530
Asp Val
Leu Asn
Ser Phe
Ala Ile
Ala Ala

610
Ala Ile

Ser Arg
Leu Pro
Met Ser

690
Gly Thr
Lys Ala
Asp Glu

Thr His

<210> 8
<211l> 9

Ala
Asp
515
Pro
Tyr
Trp
Asp
Asn
595
Arg
Trp
Gly
Trp
Thr
675
Arg
Ala
Leu

ASp

Met
755

<212> PRT
<213> Artificial Sequence

<220>

Leu
500
Phe
Pro
Ala
Ala
Gly
580
Arg
Gln

cly

Glu
€60
Pro
Ala
Asp
val
His
740
Ser

485
Asp

Ile
His
Gly
Thr
565
Arg
Arg
Phe
Trp
Gly
645
Tyr
Glu
Glu
Asp
Asp
725

Gly

His

Lys
Ile
Phe
Pro
550
Tyr
Gly
Leu
Ser
Ser
630
val
Tyr
Asp
Asn
Asn
710
val
Ile

Phe

Met
Leu
Asp
535
Cys
Leu
Ser
aly
Lys
615
Tyr
Phe
Asp
Asn
Phe
695
val
Gly
Ala

Ile

<223> Peptide corresponding
V.

<400> 8

Asp Ser His Trp Cys Tyr Glu

1

<210> 9

<211> 309
«212> PRT
<213> Rattus norvegicus

<400> 9

5

Leun
Asn
520
Lys
Ser
Ala
aly
Thr

€00
Met

Lys
Ser
Leu
680
Lys
His
Val

Ser

Lys
760

Gln
505
clu
ser
Gln
Ser
Tyr
585
Phe
cly
aly
Cys
val
665
Asp
Gln
Phe
Asp
Ser

745
Gln

490
Asn

Thr
Lys
Lys
Thr
570
Gln
Glu
Phe
Tyr
Gly
650
Tyr
His
val
Gln
Phe
730

Thr

cys

val
Lys
Lys
Ala

555
Glu

Vval
Val
val
635
Ile
Thr
Tyr
Glu
Gln
715
Gln
Ala

Phe

@ln
Phe
Tyr
540
Asp

Asn

Glu
Asp
620
Thr
Ala

Glu

Tyr
700
Ala
His

Ser

Met

Trp
525

Pro
Thr
Ile
Lys
Asp
605
Asn
Ser
val
Arg
Asn
685
Leu
ala
Met

Gln

Leu
765

Pro
510
Tyr

Leu

Ile
Iie
590
Gln
Lys
Met
Ala
Tyr
670
Ser
Leu
Gln
Trp
His
750
Pro

to rat carbonic anhydrase

Ile

Gln

Met Gln Leu Leu Leu Ala Leu Leu Ala

1
Thr Glu Asp Ser H
20

s

is Trp Cys Tyr Glu

25

495
Ser

Gln
Leu
Phe
Val
575
Met
Ile
Arg
val
Pro
655
Met
Thr
Ile
Ile
Tyr

735
Ile

(163)

PCT/US02/18185

Lys
Met
Leu
Arg
560
Ala
His
Glu
Ile
Leu
640
val
Gly
Val
His
Serx
720

Thr

Tyr

Leu Ala Tyr Val Ala Pro Ser

10

15

Ile Gln Ala Lys Glu Pro Asn

-10-

30
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Ser His Cys

35

Gln Gln Ser

50

Ser Leu Thr
Glu Vval Lys

Ile Tyr Ile

Ser Gly Pro Glu Gln

40

Pro Ile Asn Ile Val

55

Pro Phe Thr Phe Val

70

Asn Asn Gln His Ser

85

Phe Gly Gly Asp Leu

100

Leu His Leu His Trp Ser Glu Glu

115

120

Ile Asp Gly Lys His Phe Ala Met

130

135

Met Thr Thr Gly Asp Lys Val Gln
150
Ala val Leu Ala Phe Met Val Glu

145

165

Phe Gln Pro Leu Val Glu Ala Leu

180

Asn Ser Thr Val Ser Glu Ser Cys
195
Lys Lys Leu Ser Ala Tyr Phe Arg

210

200

215

Gly Cys Asp Glu Thr Val Ile Trp
230
Ile His Lys Asp Gln Phe Leu Glu

225

245

Gln Glu Gln Lys Leu Asn Met Lys

260

Leu Gly Asn Arg Gln Val Phe Arg
275
Ser Leu Pro Leu Pro Thr Leu Leu

290

Ala Ser Phe Leu His

305

<210> 10
<211> 1205
<212> DNA

280

295

<213> Rattus norvegicus

<400> 10

ggcttegttg
tcettettge
gctatgagat
gagactgtaa
accccagtet
agaacaacca
atctgcccac
agggttcaga
agaagatgac
tggcattcat
cactgtccag
atatgectteco
caccaggctg
aagaccagtt
tgaaggacaa
cctcaggacy
tggtggccag

gtgctggace
tctactggeg
tcaagccaag
gaagaaccag
gacaccctte
acactcagtyg
ccagtacaag
gcacagtatt
aacaggcgat
ggttgaggty
gctcectecaaa
tgaaaagaag
tgatgagact
cctggaatte
tgtgaggecece
actgctgtct
ctteetccac

ccaggetggg
ctggettacy
gagcccaaca
cagtcteccta
actttcgttg
gaaatgtcge
gccatacagt
gatgggaaac
aaggtgeagg
ggaaacgagg
ccctttacaa
aaactgtctg
gtcatctgga
tcaaaaaagc
ctgcagccac
ttgceceetge
tgatggtcaa

Trp Thr Gly
Thr Ser Lys

Gly Tyr Asp
15

val Glu Met

Pro Thr Gln
105
Ser Asn Lys

Glu Met His

nsp Ser Asp
155
val Gly Asn
170
Ser Arg Leu
185
Leu Gln Asp

Tyr Gln Gly

235
Phe Ser Lys
250
Asp Asn Val
265
Ser His Ala

val Pro Thr

cagcgtctat
tggeccccte
gccattgete
tcaatattgt
gctatgacca
tgggggagga
tacacctgca
attttgccat
acteggactce
taaacgaggg
actccacagt
cctacttceg
ctgtgttcga
tctactatga
tgggaaaccg
ccactctatt
attctggata

-11-

Asp Cys Lys

45

(164)

PCT/US02/18185

Lys Asn

Thr Lys Leu Asn Pro

60

Gln Lys Lys

Lys Trp
80

Ser Leu Gly Glu Asp

95

Tyr Lys Ala Ile Gln
110
Gly Ser Glu His Sex

125

Val Val His Lys Lys

140

Ser Lys Asp Lys Ile

160

Glu Val Asn Glu Gly

175

Ser Lys Pro Phe Thr
190
Met Leu Pro Glu Lys

Ser Leu Thr Thr Pro

220

Glu Glu Pro Ile Lys

240

Lys Leu Tyr Tyr Asp

255

Arg Pro Leu Gln Pro
270
Ser Gly Arg Leu Leu

285

Leu Thr Cys Leu val

300

gccctcaage
tactgaagat
agggcctgaa
cactagtaag
aaagaagaag
catctatatt
ctggtcagag
ggagatgeat
caaggacaag
cttccagece
gagtgagage
ttaccaggge
ggaacctatt
ccaagaacag
ccaggtgttc
ggtceccaca
tctggcctet

accatgcagce
tcacactggt
caatggactg
acaaagttga
tgggaagtta
tttggaggag
gagtcgaaca
gtcgtgeata
attgcggtge
ctggtggagg
tgcetgeagy
tcactgacta
aagatccata
aagttgaaca
aggtctcatg
ctecacctgee
gacctcaace

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
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tttagaggat
gtgtgctgtg

ggatctctga

tetta

<210>
<211>
<212>

11
312
PRT

<213> Homo

<400>

11

Met Arg Met

1

Ala Ser Ala

Asn Tyr Pro

35

Asp Arg Gln

50

Lys Lys Leu

65

Trp Thr Val

Lys Ala Ser

Gln Leu His

115

Ser Leu Asp
130
Lys Glu Lys

145

Asp Glu Ile

Pro Glu Met

195

Pro Lys Glu
210
Thr Thr Pro

225

Pro Ile Gln

Tyr Tyr Asp

Leu Gln Gln

275

Arg Pro Leu
290
Cys Leu Leu

<210>
<211>
<212
<«213>

<400>

12
1104
DNA
Homo

12

ctecggtgege
ggcgctectg

sapiens

Leu Leu
Glu Ser

20
Cys Leu

Gly Arg
Gln Asn
85
Ile ser
Leu His
Gly Glu
Gly Thr
Ala val
165
Phe Gln
180
Ser Thr
Glu Lys
Thr Cys
Leu His
245
Lys Glu
260
Leu Gly
Pro Trp

Ala Gly

sapiens

Ala

val
Ile
Phe
70

Asn
Gly
Trp
His
Ser

150
Leu

Thr
Leu
Asp
230
Arg
Gln
Gln

Ala

Phe
310

Leu
Trp
Pro
Asn
55

Phe

cly

Gly

Phe
135
Arg
Ala
Leu
Met
Arg
215
Glu
Glu
Thr
Arg
Leu

2385
Leu

Leu
Cys
val
40

Ile
Phe
His
Gly
Asp
120
Ala
Asn
Phe
val
Ala
200
His
Lys
Gln
val
Thr
280

Axg

Ala
Tyr
25

Lys
val
Ser
Ser
Leu
105
Leu
Met
val
Leu
Glu
185
Glu
Tyr
Val
Ile
Ser
265
val

Ala

Leu
10

Glu
Trp
Thr
cly
val
20

Pro
Pro
Glu
Lys
val
170
Ala
Ser
Phe
Val
Leu

250
Met

Leu

Ser
val
Gly
Thr
Tyx
Met
Ala
Tyr
Met
Glu
155
Glu
Leu

Ser

Trp
235
Ala
Lys
Lys

Leu

Ala
Gln
Gly
Lys
60

Asp
Met
Pro
Lys
His
140
Ala
Ala
Ser
Leu
Tyr

220
Thr

Asp
Ser

Gly
300

Ala
Ala
Asn
45

Ala
Lys
Leu
TYr
Gly
125
Ile
Gln
Gly
Asn
Leu
205
Leu
val
Ser
Asn
Gly

285
Pro

Arg
Glu
30

Cys
Lys
Lys
Leu
Gln
110
val
Asp
Thr
Ile
190
Gly
Phe
Gln
val
270

Ala

Met

Pro
ser
Gln
val
Gln
Glu
95

Ala

Glu

Ser
Arg
Lys

255
Arg

Leu

(165)

PCT/US02/18185

atggettete tttetcaatc tttccaggtt gaactttggg gactattaag
gtggtgcaca cctttaatcc cagecctgga tggagagage agagacctat
ccttecceta accoctgatt aaattaaata aaatatggat atgtttttac

Ser

Lys
Asp
Thr
80

Asn
Lys
His
Glu
Glu
160
val
Lys
Leu
Leu
240
Leu
Pro
Gly

Ala

1080
1140
1200
1205

gaccccgget cagaggacte tttgetgtece cgecaagatge ggatgectget 60
gecetctecg cggegeggee atcggccagt gcagagtcac actggtgcta 120

-12-
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cgaggttcaa gecgagtect ccaactacce
ctgecagaag gaccgecagt cccccateaa
aaaactggga cgcttcttct tctctggeta
taacgggeac tcagtgatga tgttgctgga
gcctgeeceea taccaggeca aacagttgea
ctcggageac agcoctcgatg gggageactt
agagaagggg acatcgagga atgtgaaaga
getggeettt ctggtggagg ctggaacceca
ggcactgtct aatatcecca aacctgagat
ggacctgcte ceccaaggagg agaaactgag
cacaccgacce tgcgatgaga aggtegtctg
cagagaacag atcctggcat tctctcagaa

catgaaggac
ggcceegggt
cetgctggee
agctctccaa
taaaatatgg

<210> 13
<211> 10
<212> PRT

aatgtcagge ccctgeagea
cggecgetge cctgggecct
ggcttectge gatgatgget
gttccagget tccggtectt
acatattttt ggag

<213> Artificial Sequence

<220>

ctgcttggtyg
catcgtcace
cgataagaag
gaacaaggecc
cctgcactgg
tgccatggag
ggceccaggac
ggtgaacgag
gagcactacg
gcactactte
gactgtgttc
gctgtactac
gctggggeag
gectgecetg
cacttctgca
agcecttceca

«223> Peptide corresponding to rat ZGls-p.

<400> 13

Asn Ser Ile Gln Ser Arg Ser Ser Ser Tyr

1

<210> 14
<211> 148
<212> PRT

5

<213> Rattus norvegicus

<400> 14

Met Leu Ala
1

Asn Ser Ile

Lys Gly Gly

Ile Thr Ala
50
Gln Val Arg

Glu Thr Glu
Ser Gly Lys

Lys Gly Arg
115
Ala val Pro
130
Ser Gly Ser
1458

<210> 15
<211> 672

Ile
Gln
20

Lys
Ile
Tyr
Glu
Tyr
100
Tyr

Leu

Ala

Ala
5
Ser
Arg
Arg
cly
Ile
85
Lys

Leu

His

Leu Leu Val
Arg Ser Ser

Phe Ser His
40
Ile Arg Val

Thr val Trp
70
Phe Leu His

Ser Tyr Val

Pro Phe Gly

120

Pro Asn Thr
135

10

Leu Leu Cys
10

Ser Tyr Ser

25

Ser Gly Asn

Asn Arg Tyr

Ser Asp Tyr

Pro Gly Glu
90

Lys Gln Leu

105

Lys Asp Ser

Val Leu Arg

13-

ccagtcaagt
accaaggcaa
caaacgtgga
ageatttetg
tcegacttge
atgcacatag
cctgaagacg
ggettecage
atggcagaga
cgctacctgg
cgggageeca
gacaaggaac
cgcacggtga
ctgggeccca
cgcagectet
ggtgggactt

(166)

PCT/US02/18185

ggggtggaaa
aggtggacaa
ctgtccaaaa
gaggaggact
catataaggg
tacatgagaa
aaattgcggt
cactggtgga
gecagcctgtt
gctecactcac
tteagettea
agacagtgag
taaagtcegg
tgctggectg
ctgttgcocte
taggcatgat

Ala Ser Ala Ser Ala

Gly Glu Tyr Gly Gly

30

Gln Leu Asp Gly Pro

Tyr Ile Ile Gly Leu

Val Gly Gly Asn Arg

80

Ser Val Ile Gln Val

95

Ile Phe val Thr Asp
110
Gly Thr Ser Phe Asn

125

Phe Ile Ser Gly Arg

140

180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1104
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<212> DNA

<213> Rattus norvegicus

<400> 15

aattcctett agtcctetcte
atgttggcea ttgecctcett
tccaggteet cctcttacag
tctggcaace agetggacgg
ataataggtc tccaggtgcg
gagactgagg agatctttct
aaatcttatg tgaagcaget
aaagactcag gcacaagttt
attagtggce gatetggete
gecactgeaa cacttgttga
tatcaacaag ccccaggaaa
aaaaaaaaaa aa

<210> 16

<211> 47

<212> PRT

<213> Homo sapiens

<400> 16

tgtgcctegg catctgcaac
agtcecttcete tgtgectegy
tggagagtat ggcggtaaag
cceccatcact gecatcegga
ctacggcaca gtgtggagtg
geacceeggg gaatctgtga
gatcttcegty acagacaaag
caacgctgtt cccttgeacc
tgcatagatg ctatcagcct
aacccaccat cctetgetgt
catgcaaata gcttaataaa

tactagggga
cgtetgetaa
gaggaaageg
tcegtgtcaa
actatgtggg
tecaggtgte
gccgctacct
ccaacactgt
gcactgggat
ggtgggtatg
aggatatggt

(167)

PCT/US02/18185

aagcctcagg
ttccattcag
attcteteac
cagatactac
tggcaacagg
tggcaagtac
gcetrtttgga
cecteegttte
acctacccta
agaactceet
taaaaaaaaa

Ile Ala Leu Thr Leu Asn Gly Pro Lys Cys Leu Cys Gly Sexr Asp Thr

10

15

1 S
Ala Val Gln Cys Glu Leu Ser Pro Ile Pro Leu Ser Ile Cys Leu Arg

20

25

30

Lys Lys Val Ile Ser Cys Leu Ile Leu His Thr Ala Phe Tyr Thr

35

<210> 17

<211> 370

<212> DNA

<213» Homo sapiens

<400> 17

gattgccett acactaaatg
tgagttgtce ccgataccat
tctacacaca gcattttata
tatagagtag ggtacatgga
tctgagtttg caactgtgte
aacactgaat agatttggat
aaaaaaaaaa

<210> 18
<211> 394
<212> PRT

40

gtcccaagtg tttatgtagt
tgtcaatatg cctgagaaaa
cctagtctga gcogagaatet
tctttteaca ataagctget
agaggccece agaaggctge
atactectgg tcacagtccg

<213> Rattus norvegicus

<400> 18

Met Glu Pro Ile Leu Ala Leu Leu Leu Ala Leu

1 5

10

Ser Arg Gly Gln Ser Phe Gln Val Asn Pro Pro

25

Val Ala Met Gly Thr Ser Leu Gln Ile Asn Cys

35

40

Lys Asp Ile Ala Arg Val His Trp His Gly Leu

50

Asn Val Gln Thr Leu Pro Gly Ser Arg Val Leu
65 70 75

-14-

45

tctgacactg
aaagtaattt
gagagtgatc
gcteggagge
ttccagtgaa
ttcatcctga

ccgtceagtg
cctgecttat
tttectatag
atttgtcact
gtgaggtatt
gccagaatca

Gly Pro Phe Gln Leu

Glu Pro ¢lu Vval Ala

30

Ser Met Ser Cys Asp

Asp Thr Asn Leu Gly

60

Ser Val Arg Gly Met

80

60

120
180
240
300
360
420
480
540
600
660
672

60

120
180
240
300
360
370

JP 2005-501011 A 2005.1.13
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Phe
145
Glu

WO 02/100336

Ser
Phe
Glu
cys
130

Ala

Thr

Asp
Gln
val
115
Thr

Leu

Glu

Thr
His
100
Thr
Ala

Leu

Gln

Gly
85
Ser

Glu

Thr

Glu
Asn
Gly

150
Glu

Arg
Lys
Phe
Ile

135
Glu

val
Ile
Leu
120
Trp

Gln

Met

Cys
Leu
105
val
Pro

Ser

Gln

val
90

val
Pro
Ala

Leu

Glu

Gly
Tyr
Gly
aly
Glu

155
Thr

Phe Gln val

Leu Pro Ala
195
Leu Thr His

210

165

Thr Gln Arg Trp Leu

180

Leu Tyr Cys Gln Val

200

Arg Arg Lys Ile Pro

215

Glu Pro Pro Ser Thr Thx Ser Ala
230
His Thr Thr Lys Ala Val Ser Thr

225

245

Ser Thr Pro Leu Ser Ser Glu Gly

260

Asn Pro Glu Ala Asp Trp Glu Leu
275
Gly Val Thr Val His Trp Thr Leu

2920

280

295

His Lys Arg Glu Ala Gly Ala Gln
310
Pro Glu Gly Trp Phe

305

Gly Pro Ile
Gln val Thr
Ser Met Vval

355
Leu Ala Phe

370

Leu Pro Asp

385

<210> 19
«211> 1279
<212> DNA

325

Ser Leu Tyr Val Thr

340

Ala Leu Txp Ile Gly

360

Leu Ala Tyr Cys Leu

375

Ser Ser Ser Cys Thr
3%0

<213> Rattus norvegicus

<400> 19

gacagagaaa
cagcagaggce
cacatcecte
gcatggcctg
cgtacgagge
aagctttecag
cceggagtte
gcetgeagge
tgctcaggec
cttccaagtg
ttattgccag
agtcctacag
cctgacctca

ggcatggage
cagtccttec
cagatcaact
gacaccaacce
atgctgtcag
cactetgtga
cttgtacctg
cecggacagee
ctggaaacag
acacaacgct
gtcaccatgce
agccagacct
tcacatacta

ccatcetgge
aggtgaatcc
gcageatgte
tgggcaatgt
acacgggeac
agatccttgt
gacgggacca
tttectttge
agcaagagga
ggttgctgee
agctgeccaa
caccagagcc
ctaaggcagt

170
Leu Pro Ser
i85
Thr Met Gln

val Leu Gln

Lys Pro Tyr
235
Gly Leu Ser
250
Pro Cys Tyr
265
Leu Cys Glu

Ala Pro Gly

Ala Trp Leu
315
Gln Cys Arg
330
Gly Gln val
345
Ser Leu val

Trp Lys Arg

Leu Leu

cctectgetg
tcctgagect
ctgtgacaag
gcagaceete
tegtgtatge
gtatgccttt
ggtagtgtee
cttgeteccga
ggagatgcaa
ctceetgggg
actggtgctg
ccccageace
ctccactggg

-15-

Ser
Ala
Arg
Pro
140
aly
Glu
Leu
Leu
Ser

220
Ile

Pro
Ala
Asp
300
Ser
Met
ile

Leu

Tyr
380

Phe
Asp
125
Asp
Ala
aly
Gly
Pro

205
Gln

Val
Glu
Ser
285
Leu
val
Asp
Pro
Gly

365
Arg

Pro
110
Gln
ser

Gln

Thr

Ser
95

Asp
val
Leu

aAla

Pro

(168)

PCT/US02/18185

Arg
Gln
val
Ser
Leu

160
Leu

175
Thr Pro Ala
190
Lys Leu Val

Thr Ser Pro

Thr Sexr Ser
240
Ala Leu Pro
255
Ile His Gln
270

Ala Ala Tyr

Leu Pro Leu
320
Pro Gly Gly
335
Asn Pro Ser
350
Leu Leu Ala

Pro Gly Pro

gccctgggac ccttecaget
gaggtagetg tagceatggg
gatatagece gggtgcactg
ccaggcagca gggtectete
gtgggttcct gtgggagteg
ccagaccage tggaggtaac
tgcacagc:c acaacatctg
ggagagcaga gectggaggy
gagactgagg gcactccact
acccccgece ttoccgeect
acacatagaa ggaagattcce
acctctgcta agccatacat
ctcagcagtyg tagccctgee

60

120
180
240
300
360
420
480
540
600
660
720
780
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WO 02/100336

ttctacgect
agactgggaa
ggcteectggt
cgtgctgece
gcaggtgacc
cctgtggatt
gtggaaacgc
tteccattatg
atgatagtgt

<210> 20

<211> 381
<212> PRT
<213> Homo

<400> 20

ctgagctceg aggggccctg
cttctetgeg aagectectyg
gacctggcag cctaccacaa
ctgggcceca ttectgaggd
agtctgtatg ttactggcca
ggcagettygg tgcetgggget
taccggccgg gtectcteec
ccagactaag ggaggcaaag

ggceeetet

sapiens

Met Asp Phe Gly Leu RAla

S

Leu Gly Gln Ser Leu Gln

20

Pro Val Val Ala val Ala

35

Leu Ala Cys Ala Asp Arg

50

Thr Ser Leu Gly Ala Val

70

Val Arg Asn Ala Ser Leu

85

Ser Cys Gly Gly Thr Phe

100

Phe Pro Asp Gln Leu Thr
115
Pro Glu Val Ala Cys Thr

130

Ala Leu Ser Phe Ser Leu

150

Gln Ala Leu Gly Pro Glu

165

Asp Glu Asp Val Leu Phe

180

Leu Gly Thr Pro Val Pro
195
Leu Pro Gly Leu Glu Leu

210

Ser Pro Thr Ser Pro Clu

225

230

Asp Thr Thr Ser Pro Glu

245

Asp Thr Thr Ser Pro Glu

260

Pro Gln Gln Gly Ser Thr
275
Thr Arg Arg Pro Glu Ile

290

Ile Pro Thr Gly Ser Ser

310

Leu Trp Thr Ser Ser Ala

325

Thr Tyxr His Leu Trp Lys

340

His Pro Pro Ala Ser Leu

Leu
val
Leu
Gly
Gln
Ser
Gln
val
Ala
135
Leu
val
Arg
Pro
Ser
215
Pro
Ser
Pro
His
Ser
295
Lys
val
Arg

Arg

Leu
Lys
Gly
40

Ala
Ser
ala
His
Ser
120
His
val
Gln
val
Ala
200
His
Pro
Pro
Pro
Thr
280
Gln
Pro
Leu
Cys

Leu

ctacccegaa
tgggtctgga
gagagaagct
ctggttecag
ggtgatceca
gcttgeactce
agactccage
gattaccaga

Leu Ala Gly
10
Pro Leu Gln

Ala Ser Arg

Asp Thr Gly
75
Ala Gly Thr
90
Thr Val Gln
105
Pro Ala Ala

Lys Val Thr

Gly Gly Gln
155
Glu Glu Glu
170
Thr Glu Arg
185
Leu Tyr Cys

Arg Gln Ala

Asp Thr Thr
235
Asp Thr Thr
250
Asp Lys Thr
265
Pro Arg Ser

Ala Gly Pro

Ala Gly Asp
315
Gly Leu Leu
330
Arg His Leu
345
Leu Pro Gln

-16-

atccaccaga
gtgacggtgc
ggggccoagg
tgtecgeatgyg
aaccecteet
geetteettg
tcgtgtacge
tgtaggttty

(169)

PCT/US02/18185

acccagaggc
attggaccct
catggctaag
accctggegg
cecatggtege
cctactgecet
tcctatgaag
gggcatcaag

15

val Glu Pro Pro Glu

30

Gln Leu Thr Cys Arg

45

Trp Arg Gly Leu Asp

60

Arg Ser Vval

Leu Thr
80

Arg Val Cys Val Gly

95

Leu Leu Val Tyr Ala
110
Leu Val Pro Gly Asp

125

140

Glu Leu Glu Gly Ala

160

Glu Glu Pro Gln Gly

175

Trp Arg Leu Pro Pro
190
Gln Ala Thr Met Axg

205

Ile Pro Val

220

Leu His

Ser Pro Glu Ser Pro

240

Ser Pro Glu Pro Pro

255

Ser Pro Glu Pro Ala
270
Pro Gly Ser Thr Arg

285

Thr Gln Gly Glu Val

300

Gln Leu Pro Ala Ala

320

Leu Leu Ala Leu Pro

335

Ala Glu Asp Asp Thr
350
Val Ser Ala Trp Ala

840
200
960
1020
1080
1140
1200
1260
1279
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WO 02/100336

355

360

365

Gly Leu Arg Gly Thr Gly Gln Val Gly Ile Ser Pro Sexr

370

<210> 21

<211> 1546
<212> DNA
<213> Homo

<400> 21

gggactgage
cggccagtec
ggccttggge
ggtgcagtygg
cgtceteace
ctgegggygce
gctgaccgte
caaagtcacg
actggagggg
ggacgaggac
tgtcccgeee
ccgeeaggec
ccecggagtet
cgacaccacc
ctccacacac
ggctgggeee
gctgecegeg
cacgtatcac
ttetetgagg
cgggatcage
ccctteaagt
tctgttcaca
caaaagaagg
cccaccttte
cctaaaaatyg
tcctgagget

<210> 22
<211> 9
<212> PRT

sapiens

atggatttcg
ctccaggtga
gcctegegeo
cggggeetgg
gtgcgeaacg
cgcaccttec
tceccageag
ccegtggace
gcgcaagece
gtgetgttca
geectctact
atcceccgtee
cccgacacca
tcceceggage
acccccagga
acgcagggag
gctetgtgga
ctetggaaac
ctteotgecee
cecetectgag
tgagaactgg
gagatggatg
ccactgtttg
tggacggaac
cgtaagacca
ttggcaaata

375

gactggeccct
agcccctgea
ageteacctg
acaccagcect
cctegetgte
agcacaccgt
ceetggtgee
ccaacgcget
tgggcccgga
gggtgacaga
gccaggecac
tgecacageec
ccteccegga
cteccgacaa
gcccaggete
aagtgatcce
ccagcagtge
gctgeecggea
aggtgtcgge
tggccagect
tcagggcaaa
catgttetga
tctcacctac
cacgtacttt
agctgtgeec
aacctectaa

<213> Artificial Sequence

<220>

cectgetggeg
ggtggagecc
ccgectggee
gggegeggty
ggcggeegyg
gecagetectt
tggtgacccg
ctecttetec
ggtgcaggag
gcgetggegg
gatgaggetg
gacctceeeg
gtctececegac
gacctccecyg
caccaggact
aacaggctcg
ggtgctggga
cctggetgag
ctgggctggg
ttccccctgt
cctgectece
ttgeetcrtt
ccatgacctg
ttacatacat
tgaccaccct
aatgataaaa

<223> Peptide corresponding to rat albumin.

<400> 22

Thr Gln Lys Ala Pro Gln Val Ser Thr

1

<210> 23
<211> 173
<212> PRT

5

<213> Artificial Sequence

<220>

<223>» Fragment of rat albumin.

<400> 23

380

gggettetgg
ccggagecgyg
tgcgeggacce
cagtcggaca
accegegtgt
gtgtacgceet
gaggtggect
ctgetegteg
gaggaggagg
ctgcegeece
cetggettagg
gagcctcecg
accacctece
gagccogeee
cgcegeecty
tccaaacctg
ctgetgetee
gacgacacce
ttaaggggga
gaaagcaaaa
attctactca
ggagaagctc
aagceccctec
tgattcatgt
gggcccctgt
aaaaaa

(170)

PCT/US02/18185

ggctectect
tggtggcegt
geggggecte
cgggecgeag
gegtgggete
tcceggacca
gtacggccca
ggggccagga
agccccaggg
tggggaccce
agctcagcca
acaccaccte
cggagectce
cceageaggg
agatctecca
cgggtgacca
tggececttgee
acccaccage
ccggecaggt
tagcttggac
aagtcatcce
atcagaaact
ctgagtggte
ctcacgtcte
cgtcaggacc

Thr Gln Lys Ala Pro Gln Val Ser Thr Pro Thr Leu Val Glu Ala Ala

“17-

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1546
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Asp
145
Gly

<210>
«211>
«212>
<213>

WO 02/100336

Asn
Arg
Cys
50

Cys
Val
Phe
Lys
Glu
130
Lys

Pro

Leu
Leu
val
Ser
Asp
His
Gln
115
Asp
cys

Asn

24

608
PRT
Rattus norvegicus

<400> 24

Met
1
Phe
His
Ile
Lys

65
Glu

Glu
145
His

Glu

Ccys

Ser
228
Ala

Lys
Ser
Arg
Ala
50

Leu
Asn
Leu
cys
Lys

130
Ala

Leu
Thr
Lys
210

Ser

Arg

Trp
Arg
Phe
Phe
Val
Ala
Cys
Cys
115
Asp
Met
Leu
Leu
Glu
195
Glu

Met

Met

Gly
20

Pro
Leu
Gly
Glu
Ser
100
Thr
Gln
cys

Leu

val
Gly

20
Lys

Gln
Glu
Ala
100
Ala
Asp
Cys
His
Tyx
180
Sexr
Lys
Gln

Ser

His
Ser
Thr
85

Asp
Ala
Leu
Lys

val
165

Thr
5
val
Asp
Gln
Glu
Asn

85

Ile
Lys
Asn
Thr
Glu

165
Tyr

Ala
Arg

Gln
245

val
val
Glu
Leu
70

Tyx
Ile
Leu
Lys
Ala

150
Ala

Phe
Phe
Leu
Tyr
val
70

Cys
Pro
Gln
Pro
Ser
150
val
Ala
Lys
Leu
Phe

230
Arg

Gly
Glu
Lys
55

val
val
Cys
Ala
Thxr
135

Ala

Arg

Leu
Arg
Gly
Leu
55

Thr
Asp
Lys
Glu
Asn
135
Phe
Ala
Glu
Ala
val
215
Gly

Phe

Thr
Asp
40

Glu
Pro
Thr
Glu
120
val
Asp

Ser

Leu
Arg
Glu
40

Gln
Asp
Lys
Leu
Pro
120
Leu
Gln
Arg
Lys
Ala
200
Ala

Glu

Pro

Lys
25

YT
Pro
Axrg
Lys
Leu
105
Leu
Met
Lys

Lys

Leu
Glu
25

Gln
Lys
Phe
Ser
Arg

105
Glu

Glu
Arg
Tyx
185
Cys
Ala

Arg

Asn

ic
Cys

Leu
val
Arg
Glu
90

Pro
val
Gly
Asp

Glu
170

Leu
Ala
His
Cys
Ala
Ile

90
Asp

Pro
Asn
His
170
Asn
Leu
val

Ala

Ala
250

Cys
Ser
Ser
Pro
Phe

Asp

Asp
Asn

155
Ala

Phe
His
Phe
Pro
Lys
75

His
Asn
Asn
Phe
Pro
155
Pro
Glu
Thr
Arg
Phe

235
Glu

-18-

Thr
Ala
Glu
60

Cys
Lys
Lys
His
Phe
140
Cys

Leu

Ile

Lys
Tyr
60

Thr
Thr
TYyr
Glu
Gln
140
Thr
TyY
val
Pro
Gln

220
Lys

Leu
Ile
45

Phe
Ala
Glu
Lys
125
Ala
Phe

aAla

Ser
Ser
Gly
45

Glu
Cys

Leu

cys
125
Arg

Phe
Leu
Lys
205
Arg

Ala

Ala

Pro
30
Leu

Ser
Glu
Lys
110
Pro

Gln

Ala

val
Phe
Glu
110
Phe
Pro
Phe
Tyx
Thx
190
Leu
Met

Trp

Glu

15
Glu

Asn
Thr
Ala
Thr
95

Gln
Lys
Phe

Thr

Ser
15

Ile
val
His
Ala
Gly

95
Leu

Glu
Leu
Ala
175
Gln
Asp
Lys
Ala

Ile
255

(171)

PCT/US02/18185

Ala
Arg
Lys
Leu

80
Phe

Ala
val

Glu
160

Ala
Ala
Leu
Ile
Asp
80

Asp
Ala
Gln
Ala
Gly
160
Pro
Cys
Ala
Cys
val

240
Thr

JP 2005-501011 A 2005.1.13
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Lys
Asp
Cys
Lys

305
Asn

Cys
385
Phe

Glu

Glu
Pro

465
Leu

Lys
545

Gln

Ala

WO 02/100336

Leu
Leu
Glu

290
Pro

Glu
Phe
Leu
370
Ala
Gln
Leu
Arg
Ala
450
Glu
Asn
Thr
Ala
Thr
530
Gln
Lys
Phe

Thr

Ala
Leu
275
Asn
val
Pro
val
Leu
355
Leu
Glu
Pro
Tyr
TYr
435
Ala
Ala
Arg
Lys
Leu

515
Phe

Ala
val

Glu
595

<210> 25
<211> 608
<212> PRT
<213> Homo sapiens

<400> 25

Met
1
Phe
His
Ile

Lys

Lys
Ser
Axrg
Ala

50
Leu

Trp
Arg
Phe
35

Phe

val

Thx
260
Glu
Gln

Leu

Ala

Leu
Glu
420
Thr
Arg
Gln
Leu
Cys
500
Thr
Thr
Lys
Thr
Asp

580
Gly

val
Gly
20

Lys

Ser

Gln

Asp
Cys
Ala
Gln
Asp
325
Lys
Glu
Leu
Asp
val
405
Lys
Gln

Asn

Phe
Lys
Glu
565
Lys

Pro

Thr
5
val
Asp

Gln

Glu

val
Ala
Thr
Lys
310
Leu
Asn
TYX
Ala
Pro
3380
Glu
Leu
Lys
Leu
Leu
470
val
Sex
Asp
His
Gln
550
Asp
Cys

Asn

Phe
Leu
Tyr

val

Thr
Asp
Ile
295
Sexr
Pro
Tyr
Ser
Lys

375
Pro

Gly
Ala
Gly
455
Pro
Leu
Gly
Glu
Ser
535
Thr
Gln
Cys

Leu

Leu
Arg
Gly
Leu

55
Thr

Lys
Asp
280
Ser
Gln
Ser
Ala
Arg
360
Lys
Ala
Pro
Glu
Pro
440
Arg
Cys
His
Ser
Thr
520
Asp
Ala
Leu
Lys

val
600

Leu
Arg
Glu

40
Gln

Ile
265
ser
Cys
Ile
Glu
345
Tyr
cys
Lys
Tyr
425
Gln
val
val
Glu
Leu

505
Tyr

Leu
Lys
Ala

585
Ala

Leu
Glu
25

Gln
Lys

Phe

Asn
ala
Lys
Leu
Ala
330
Ala
His
Glu
Tyr
Asn
410
Gly
val
Gly
Glu
Lys
490
val
val
cys
Ala
Thr
570
Ala

Arg

Leu
Ala
Hig
Cys

Ala

Lys
Glu
Leu
Ala

3158
Ala

Pro
Ala
Gly

395
Leu

ser
Thr
Asp
475
Thr
Glu
Pro
Thr
Glu
555
val

Asp

Ser

Phe
His
Phe
Pro

Lys

-19-

Glu
Leu
Gln
300
Glu
Asp
Asp
Asp
Thr
380
Thr
val
Gln
Thr
Lys
460
Tyr

Pro

Arg

Leu
540
Leu

Lys

Lys

Ile
Lys
Lys
Tyxr

60
Thr

cys
Ala
285
Ala
Thr
Phe
val
Tyr

365
Leu

Lys
Asn
Pro
445
Leu
val
Arg
Glu
525
Pro
val
Gly
Asp

Glu
605

Ser
Ser
Gly
45

Glu

Cys

Cys
270
Lys
Cys
Glu
Val
Phe
350
Ser
Glu
Leu
Thr
Ala
430
Thr
Cys
Ser
Ser
Pro
510
Phe
Asp
Lys
Asp
Asn

580
Ala

Gly
Glu
30

Glu

val

His
Tyr
Cys
His
Glu
335
Leu
Val
Lys
Ala
Asn
415
val
Leu
Thr
Ala
Glu
495
Lys
Lys
His
Phe
575
Cys

Leu

Ser
15

Ile
val
His

Ala

(172)

PCT/US02/18185

cly
Met
Asp
Asp
320
Asp
Gly
Ser
Cys
Glu
400
Leu
val
Leu
Ile
480
Lys
Phe
Ala
Glu
Lys
560
Ala

Phe

Ala

Ala
Ala
Leu
Ile

Asp

JP 2005-501011 A 2005.1.13
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65
Glu

Ser
225
Ala

Lys

Cys
Lys
305
Lys

Thr

Cys
385

Glu

Lys
545

WO 02/100336

Asn

Leu

Lys
130
Ala
Tyr
Leu
Thr
Lys
210
Ser
Arg
Leu
Leu
Glu
290
Pro
Ile
Glu
Phe
Leu
370
Ala
Gln
Leu
Arg
Ala
450
Glu
Asn
Thr
Ala
Thr

530
Gln

ala

Cys

Cys

115

Met
Leu
Leu
Glu
195

Glu
Met
Met
Ala
Leu
275
Asn
val
Pro
val
Leu
355
Leu
Glu
Pro
Tyr
Tyr
435
Ala
Ala
Arg
Lys
Leu

515
Phe

Glu
Ala
100
Ala
AsSp
Cys
His
Tyr
180
ser
Lys
Gln
Ser
Thr
260
Glu
Gln
Leu
Ala
Cys
340
TyT
Arg
Gly
Leu
Glu
420
Thr
Arg
Gln
Leu
Cys
500
Thr

Thr

Lys

Asn
85

Ile
Lys
Asn
Thr
Glu
165
Tyr
Asp
Ala
Arg
Gln
245
Asp
Cys
Ala
Gln
Asp
325
Lys
Glu
Leu
Asp
val
405
Lys
Gln
Asn
Arg
Cys

485
Cys

Phe

Lys

70
cys

Pro
Gln
Pro
Ser
150
val
Ala
Lys
Leu
Phe
230
Arg
val
Ala
Thr
Lys
310
Leu
Asn
Tyr
Ala
Pro
390
Glu
Leu
Lys
Leu
Leu
470
val
Sexr
Asp
His

Gln
550

Asp
Lys
Glu
Asn

135
Phe

clu
Ala
val
215
cly
Phe
Thr
Asp
Ile
285
Ser
Pro
Tyr
Serxr
Lys
375
Pro
Glu
Gly
Ala
cly
455
Pro
Leu
Gly
Glu
Ser

535
Thr

Lys
Leu
Pro
120

Leu

Gin

Lys
Ala
200
Ala
Glu
Pro
Lys
Asp
280
Ser
Gln
Ser
Ala
Arg
360
Lys
Ala
Pro
Glu
Pro
440
Arg
Cys
His
Ser
Thr

520

Ala

Ser
Arg
105
Glu
PXo
Glu

Arg

TYr
185

Cys
Ile
Glu
345
TYyr
Cys
Lys
Tyr
425
Gln
val
val
Glu
Leu
505
Tyr
Tle

Leu

Ile
90

Asp
arg
Pro
Asn
His
170

Asn

Leu

ala
Ala
250
Ala
Lys
Leu
Ala
330
Ala
His
Glu
Tyr
Asn

410
Gly

Gly
Glu
Lys
490
val
val
Cys

Ala

75
His

Asn
Asn
Phe
Pro
155
Pro
Glu
Thr
ATY
Phe
235
Glu
Lys
Glu
Leu
Ala
315
Ala
Lys
Pro
Ala
Gly
395
Leu
Phe
Ser
Thr
Asp
475
Thr
Glu
Pro

Thr

Glu
555

_20-

Thr
Tyr
Glu
Gln
140
Thr
Tyr
val
Pro
Gln

220
Lys

Glu
Leu
Gln
300
Glu
Asp
Asp
Asp
Thr
380
Thr
val
Gln
Thr
Lys

460
Tyr

Arg
Lys

Leu
540

Leu
Gly
Cys
125
Ser
Phe
Leu
Lys
205
Arg
Ala
Ala
Cys
ala

285
Ala

Phe
val
Tyr
365
Leu
val
Lys
Asn
Pro
445
Leu
val
Arg
Glu
525
Pro

val

Phe
Glu
110
Phe
Pro
Phe
Tyr
Thr
120
Met
Trp
Glu
Cys
270
Lys
cys
Glu
val
Phe
350
Ser
Glu
Leu
Thr
Ala
430
Thr
Cys
Ser
Ser
Pro

510
Phe

Lys

Gly
95

Leu
Leu
Glu
Leu
Ala
175
Gln
Asp
Lys
Ala
Ile
255
His
TYr
Cys
His
Glu
335
Leu
val
Lys
Ala
Asn
415
val
Leu
Thx
Ala
Glu
495
Lys
Lys

His

80
Asp

Ala
Gln
Ala
Gly

160
Pro

Ala
cys
val
240
Thr
aly
Met
Asp
Asp
320

Bsp

Gly

Cys
Glu
400
Cys
Leu
val
Leu
Ile
480
Lys
Phe
Ala

Glu

Lys
560

(173)
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Pro Lys Ala Thr Glu Asp Gln Leu

565

Gln Phe Val Asp Lys Cys Cys Lys

580

Ala Thr Glu Gly Pro Asn Leu Val

595

<210> 26

<211> 622

<212> PRT

<213> Rattus norvegicus

<400> 26
Ile Glu Phe Thr Asp Ile
1 5
Pro Arg Glu Ala Gly Ser
20
Glu Asn Leu Phe His Asp

Hig Tyr val Lys Ile Gln
50
Thr Ile Asn Ser Gly Ser
€65 70
Tyr Val Ala Phe Ser Lys
8BS
Ala Asn Phe Gly Thr Lys
100
Asn Gly Ser Leu Val Ile
115
Lys Val Ala Asn Ala Gln
130
Met Asp Arg Asn Thr Phe
145 150
Gly His Ala His Leu Gly
165
Ser Phe Asn His Thr Gln
180
Ser Ile Pro Val Gln Thr
195
Lys Asn Met Glu Gly Asn
210
Cys Lys Leu Glu Leu Ser
225 230
Asn Val Leu Lys Glu Thr
245
Gly Tyr Glu Glu Pro Asp
260
Ala Trp Gly Pro Gly Vval
275
Leu Lys Leu Ala Gln Val
290
Arg Pro Ser Arg Ser Ile
305 310
Gly Ala Val Gly Pro Thr
325
His Leu Lys Ala Phe Thr
340
Thr Ser Asn Phe Lys Val
355
@Gly Lys Ile Met Gln Asp

Gln
Phe
val
55

Asn
Ala
Lys
val
Sex
135
Pro
Thr
Phe
Ile
Cys
215
Gln
Arg
Arg
Ala
Phe
295
Ile
Glu
Tyx
Ser

val

600

Lys
Lys
Lys
40

Lys
Ile
Gly
Asp
Arg
120
Phe
val
cly
Pro
Ser
200
Asn
Ile
Tyr
Lys
280
Ser
Phe
Trp
Ile
Ala

350
Lys

Lys
Ala

585
Ala

Gln
Asp
25

Phe
Asn
Asp
Glu
Phe
105
Ala
Asn
Val
Asp
Pro
185
Arg
Pro
Gln
Leu
Ile
265
Ser
Asp
Ala
Leu
Asn

345

His

Thr
570
Ala

Arg

Leu
10

Glu
Ser
Ser
Pro
val
Glu
Gly
Ala
Glu
Pro
170
Ser
Ala
Ser
Asn
Asn
250
val
Ser
Met
sSer
Glu
330
Leu

Pro

Pro

Val Met Gly

Asp Lys Asp

Ser Lys Glu

Ser
Asn
Lys
Val
val
75

Thr
Glu
Lys
Ile
Ala
155
Tyr
Gln
Pro
Trp
val
235
Ile
val
val
Ile
Trp
315
Gly
Asp

Leu

Ile

-21-

Gln
Leu
val
Ser
Glu
Gly
Leu
Iie
Gly
140
Asp
Thr
Ser
ala
Asn
220
Phe
Gly
Gly
Ser
300
Thr
Tyr
Lys
Leu

Asp

605

Asn
Ala
Trp
45

Gln
Ala
Lys
Asn
Thr
125
Val
Leu
Pro
Ser
Glu
205
Ile
Leu
Gly
Ala
Thr
285
Lys
Ala
Leu
val
Tyr

365
Gly

aAla

Thr
Tyr
30

Arg
Asn
Pro
Leu
Tyr

110
Phe

Gln
Gly
Gly
190
Lys
Asp
Thr
val
Gln
270
Gly
Asp
Gly
Ser
val
350

Thr

Lys

Phe
575
Cys

Tyr
15

Tyr
Asp
Leu
Glu
val
98

Ser
Ala
Ile
Phe
Phe
175
Leu
Ser
Val
Ile
255
Arg
Leu
Gly
Asp
Ser
335
Leu

Leu

Tyr

(174)

PCT/US02/18185

Ala
Phe

Ala

Thr

Glu
val
Gly
80

His
val
Glu
Tyr
Phe
160
Pro
Pro
Phe
Ser
Asn
240
Lys
Asp
Leu
Phe
Tyr
320
Leu
Gly

Met

Leu
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TYT
385

WO 02/100336

370

Ala

Cys

Arg
450
Asp
Ser
Gly
Ala
Arg
530
His
Ile
Leu

Arg

Ala

Asn
Ala
Phe
Tyr
435
Thr
Ile
Phe
Leu
Thr
515
Phe
Phe
Phe
Arg
Asn

595
Leu

Sex
Phe
Cys
420
Glu
Ala
Glu
Met
Ser
500
Ser
val
Leu
Trp
Leu
580

Gln

Ser

Asn
Pro
405
Glu
Ile
Ala
Leu
Lys
485
Leu
Arg
Met
Ser
Gly

565
Arg

Gly

Trp
390
Phe
Asp
Leu
Glu
Thr
470
Asp
Gln
Leu
aArg
Pro
550
ser
Gln

Ala

Asp

375
Ile

Leu

Ile
Vval
455
Leu
Leu
TYp
Thr
Glu
535
Tyr
Gly
Lys
Leu

Ile

ser Lys
Ala Tyr

Asp Tyr
425

Gln Lys

440

Ala Gly

Asp Tyr
Asn Gln

Leu Tyr
505

Thr Asp

520

Ile Asn

Val Ser
Ser His

Asn Ile
585

Ala Thr

600

Trp Asn

Ile
Ser
410
val
Gln
Glu
Phe
490
Sexr
Phe
Asp
Pro
Thr
570

Thr

Trp

Glu
395
Gly
Tyr
Pro
Phe
Met
475
Lys
Ala
His
Arg
Arg
555
Leu
Ala

Thr

Asp

610

<210> 27
<211> 3413
<212> DNA

615

<213> Rattus norvegicus

<400> 27

catagagttc
tggatctcag
attcagcaaa
tcaaaacttg
ttatgtggea
cactaaaaag
agcagggaaa
tgtcctecate
tggacatget
tactcagttt
aagagctcet
tatagattcce
caatgtactg
accagaccgce
gtccagtgtg
aaaagatgga
tggagetgtt
ttteacttac
cagccececta
tggaaaatat
caatgctgca
tgaggatgag

actgacatca
aaagacgaga
gtctggcgag
gtgaccataa
tttagtaaag
gactttgaag
attacttteg
tacatggaca
catctaggaa
ccgecatcte
gcagaaaagce
tcatgtaagce
aaagaaacaa
tacattgtag
ggaacaggte
tttagaccca
ggtccgactg
attaatctgg
ttatatacac
ctatatcgaa
tteeectttte
gactatecctt

tcaagcagct
atcttgecta
atgaacatta
attcaggtag
ctggagaagt
aattaaatta
cagaaaaggt
ggaatacgtt
ctggggatce
agtcatctgg
tattcaaaaa
tggaactttc
gaatacttaa
taggagccca
ttetgttgaa
gcaggagtat
agtggctgga
ataaagtcgt
ttatggggaa
acagtaattg
ttgcatatte
atttgggcac

gagccagaat
ttatattgaa
tgtgaagatt
taacattgac
tactggtaaa
ttetgtgaat
tgcaaatgcc
cecegttgtt
atatacacct
attgccttet
catggaagga
acagaatcaa
catctttgge
gagagacgcet
acttgcceaa
tatctttgee
ggggtacctt
cctgggtact
gataatgcag
gattagcaaa
aggaatccca
taaactagat

-22-

380
Glu

Ile

Gln
Ile
460
TYTY
Ala
Arg
Asn
Ile
540
Glu
Ser
Phe

Ile

Asn
620

Leu
Pro
Gly
Leun
445
Ile
Asn
Bsp
Gly
Ala

525
Met

Ala
Asn
Gln

605
Glu

Ser
Ala
Thr
430
Asn
Lys
ser
Ile
Asp
510
Glu
Lys
Pro
Leu
Glu

590
cly

Leu
val
415
Lys
Gln
Leu
Lys
Lys
495
Tyr
Lys
val
Phe
val
575

Thr

Val

(175)

PCT/US02/18185

Asp
400
ser
Leu
Met
Thr
Leu
480
Rsp
Phe
Thr
Glu
Arg
560
Glu

Leu

Ala

acatatacte ctcgtgaggce
aatctgttcec atgactttaa
caagtgaaaa acagtgttte
ccagtggagg ctcctgaggg
ctggteccatg ctaattttgg
ggatctttag tgattgttag
caaagcttta atgcaattgg
gaggcagacc ttcaattctt
ggcttteectt ctttcaacca
atacetgtge agacgatcte
aactgtccte ctagttggaa
aatgtgaage tcactgtgaa
gttattaaag gctatgagga
tggggccctg gtgttgcgaa
gtattctcag atatgatttc
agctggactg caggagacta
tcatctttge atctaaagge
agcaacttca aggtttetge
gacgtaaagc atccgattga
attgaggaac tttccttgga
gcagtttctt tctgtttttg
acctatgaga tattaattca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
s00
960
1020
1080
1140
1200
1260
1320
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WO 02/1

gaaagttcct
tattaaactt
actgtecattt
tctacaatgg
tgattttcat
tatgaaagtg
acacatctte
tcgtcagaaa
tacgtggact
tgagttttaa
getggttgtg
ctaatgtgtt
gacaacactt
gtaatacctt
gctataagtc
gggcagagtg
aattgagctg
ttttcagaag
gataaaagaa
gttatttagg
cagtagtett
tctgaaaaag
ccggggatec
agagcttggt
aaagtgetgg
tatcagtgac
agtgccttce
ctaatgagac
aaaggagaaa
agagattcct
gttaaatgte
caagatgtaa
cacattatcyg
acagtgtcta
cgggaacagt

<210> 28
<211l> 760
<212> PRT
<213> Homo

<400> 28

00336

cagctcaace
acccatgaca
atgaaggatc
ctgtattctg
aatgctgaga
gagtatcact
tggggctetg
aatatcactyg
attcagggag
atgtaatgtg
ctaaattttce
taggcagcag
tccatgttca
gctetttget
ctgagggcac
gtcgetgggt
tatgcctgaa
aggtgcaact
aggaagtttg
atgagaccag
tagttctttg
aacaggttta
tctagagtcg
geatgecetge
tcttecaggga
agagttcact
ataattatga
ccacagatac
gccacaagece
agttgagttg
atttaaaggc
ctcaaatcca
ggagcagtgt
tatcggagac
gtttcccata

sapiens

aaatggttcg
ttgagttgac
tgaaccagtt
ctegtggaga
aaacaaacag
tcetgtcace
gctetecacac
crttcaatga
ttgcaaatgc
cataattaag
attagagctc
cttttagtge
tgataccttc
teatggtcat
tactagtate
gtgattcecee
ggatttagct
tgttttcttg
tctgtttaca
aagccaaaga
ggttgtttty
gactcagtct
acctgcaggce
aggtcgactc
agctctgtcg
ataaatagtg
cagttatact
tggaagtttt
aaacaatate
gaaaaaaatg
tatgatagta
attttgcaaa
ctteccataat
agtgacctce
attttecttea

tacagcagea
cctggactat
caaagcagat
ctacttcegt
attcgtcaty
ctatgtatet
ceotcteaget
aacgectctto
cectectetggr
tgagagaggg
gaattaatgt
agggttggac
ttagattatc
gaaaatgtca
ttgaggtggg
atctccatct
ggcttccatt
ccagcaaggt
ggaataaggc
cttecaagttt
tettegttte
gtcagcagaa
atgcaagctt
tagaggatcc
tttttggcac
tttttttaat
gtegttttet
gcacttacgg
cgatgagcta
ataattctaa
catcaacaaa
atttccagta
gtataaagaa
atatgttaca
tgcgatgaca

Met Met Asp Gln Ala Arg Ser Ala Phe Ser Asn

1

5

10

Pro Leu Ser Tyr Thr Arg Phe Ser Leu Ala Arg

Asn Ser His val Glu Met Lys Leu Ala Val Asp

35

40

Asp Asn Asn Thr Lys Ala Asn Val Thr Lys Pro

50
Ser Ile Cys
65
Phe Met Ile

55

Tyr Gly Thr Ile Ala Val Ile Val

70

Gly Tyr Leu Gly Tyr Cys Lys Gly

85

Glu Cys Glu Arg Leu Ala Gly Thr Glu Ser Pro
105
Gly Glu Asp Phe Pro Ala Ala Arg Arg Leu Tyr

115

100

120

Arg Lys Leu Ser Glu Lys Leu Asp Ser Thr Asp

130

138

Lys Leu Leu Asn Glu Asn Ser Tyr Val Pro Arg

-23-

gaggtggecy
gagatgtaca
ataaaagata
gctacttcta
agggaaatca
ccaagagagt
ttagtggaga
agaaaccagt
gacatttgga
tagtetgttt
taaaaattct
ccacactteca
tttagaattt
gaaccagttg
aggaagaggg
gaccctcact
cccctaaagt
tgaactaggt
cttattggtt
tctctecact
gtttttottt
cacactgeeg
tccetatagt
cegggtaceg
tgagatattt
agaagataat
tttaataaaa
tcagcacttg
gaagaggatt
gtccagtgag
attctatage
cctttgtcac
caaggtagtt
ctaagggtgt
tettcaaage

(176)

PCT/US02/18185

gtcagttcat
acagcaaact
tgggtctaag
gactaacaac
atgatcgtat
cteettteey
acctgagact
tggcectgge
atattgacaa
ctagacttga
acccaatcat
agttacagtg
tgagtetttt
taagaacatt
tgtatgtgag
gggattctce
agacagttac
cecttetgetg
taacctttgt
gtcatctace
tccaacactt
agctcggtac
gagtcgtatt
agctctggec
attgtttatt
tatcggaage
gcagcatctg
cgggctttag
gggttaaata
ttgtggccaa
tcagtttatt
aaacttaact
tttgcctace
acgtaatrat
ttg

Leu Phe Gly Gly Glu

15

Gln Val Asp Gly Asp

Glu Glu Glu Asn Ala

45

Lys Arg Cys Ser Gly

Phe Phe Leu Ile Gly

Val Glu Pro Lys Thr

val Arg Glu Glu Pro
110
Trp Asp Asp Leu Lys

125

Phe Thr Gly Thr Ile

1490

Glu Ala Gly Ser Gln

1380
1440
1500
1560
1620
1680
1740
1800
1860
1220
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3413
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145
Lys

Lys

Lys

Ala
225

Thr
305
Phe

Cys
Glu
Lys

385
His

Ala
Leu
545
Thr

Ile

Leu
625

WO 02/100336

Asp
Leu
Asp
Tyr
210
Ala
Asp
Arg
Leu
Ile
290
Gly
Pro
ser
Pro
Ser
370
Ile
TYr
Lys
Ser
Phe
450
Trp
Ile
Ala
Lys
Ser
530
Ala
Asp
Glu
Ala
Asp

610
Asn

Glu
Ser
Ser
195
Tyx
Thr
Phe
Ala
Asn
275
val
Asp
Pro
Arg
Ser
355
Lys
Leu
val
Ser
Asp
435
Ala
Leu
Asn
Ser
His
515
Lys,
Tyr
Tyr
Arg
Gly
595
Tyr

Gln

Asn
Lys
180
Ala
Leu
val
Glu
Gly
260
Ala
Asn
Pro
Ser
Ala
340
Asp
Asn
Asn
val
Gly

420
Met

Glu
Leu
Pro
500
Pro

val

Ser

Ile
580
Gln
Glu

Tyr

Leu
165
val
Gln
val
Thr
Asp

245
Lys

Ala
Tyr
Arg
325
Ala
Trp
val
Ile
val
405
val
Val
Trp
Gly
Asp
485
val
Glu
cly
Tyr
565
Pro
Phe
Arg

Arg

150
Ala

Trp
Asn
Glu
Gly
230
Leu
Ile
Gly
Glu
Thr
310
Sexr
Ala
Lys
Lys
Phe
390
Gly
Gly
Leu
Ser
TyTr
470
Leu
Thr
Lys
Ile
550
Leu

Glu

val

Ala
630

Leu
Arg
Ser
Asn
215
Lys
Tyr
Thr
val
Leu

295
Pro

Glu
Thr
Leu
375
Gly
Ala
Thr
Lys
Ala
455
Leu
Ala
Tyr
Gly
Leu
535
Pro
Gly
Leu

Ile

Asn
615

Tyr
Asp
val
200
Pro
Leu
Thr
Phe
Leu

280
Ser

Asp
360
Thr
val
Gln
Ala
Asp
440
Gly
Ser
val
Thr
Gln

520
Thr

Thr
Asn
Lys
600

Ser

Ile

val
Gln

185
Ile

val
Pro
Ala
265
Ile
Phe
Phe
Leu
Leu

345
Ser

Ile
Arg
Leu
425
Gly
Asp
Ser
Leu
Leu
505
Phe
Leu
Val
Thr
Lys
585
Leu

Gln

Lys

Glu
170
His

Ile

His
val
250
Glu
Tyr
Phe
Pro
Pro
330
Phe
Thr
Ser
Lys
ASp
410
Leu
Phe
Phe
Leu
Gly
490
Ile
Leu
Asp
Ser
Met
570
val
Thr

Leu

Glu

155

Phe

Val

Ala
235
Asn

Met
Gly
Ser
315
Asn
Gly
Cys
Asn
Gly
395
Ala
Leu
Gln
Gly
His
475

Thr

Glu

Asn
Phe
555
Ala
His
Leu

Met
635

-24-

Gln
Val
Asp
val

220
Asn

val
Asp
His

300
Phe

Asn
Arg
val

380
Phe

Lys
Pro
Serxr
460
Leu
Ser
Lys
Gln
Ala
540
Cys
Thr
Arg
Asp
Ser

620
Gly

Phe
Lys
Lys
205
Ala
Phe
Ser
Ala
Gln
285
Ala
Asn
Pro
Met
Met
365
Leu
Vval
Gly
Leu
Ser
445
val
Lys
Asn
Thr
Asp
525
Ala
Phe
Tyr
Ala
val

605
Phe

Arg
Ile

190
Asn

TYr
Gly
Ile
Asn
270
Thr
His
His
val
Glu
350
Val
Lys
Glu
Pro
Ala
430
Arg
Gly
Ala
Phe
Met
510
Sexr
Phe
Cys
Lys
Ala
590
clu
val

Ser

Glu
175
Gln
Gly
sSer
Thr
val
255
ala
Lys
Leu
Thr
Gln
335
Gly
Thr
Glu
Pro
Gly
415
Gln
Ser
Ala
FPhe
Lys
495
Gln
Asn
Pro
Glu
Glu
575
Ala
Leu

Arg

Leu

(177)

PCT/US02/18185

160
Phe

val
Arg
Lys
Lys

240
Ile

Phe
Gly
Gln
320
Thr
Asp
Ser
Ile
Asp
400
Ala
Met
Ile
Thr
Thr
480
val
Asn
Trp
Phe
Asp
560
Leu
Glu
Asn

Asp

Gln
640
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Trp Leu Tyr Ser Ala Arg Gly Asp Phe Phe Arg

650

Thr Thr Asp Phe Gly Asn Ala Glu Lys Thr Asp
665
Lys Leu Asn Asp Arg Val Met Arg Val Glu Tyr

660

675

680

Tyr Val Ser Pro Lys Glu Ser Pro Phe Arg His

690

695

Gly Ser His Thr Leu Pro Ala Leu Leu Glu Asn
705 710
Gln Asn Asn Gly Ala Phe Asn Glu Thr Leu Phe

715

730

Leu Ala Thr Trp Thr Ile Gln Gly Ala Ala Asn
745

740

val Trp Asp Ile Asp Asn Glu Phe

755

<210> 29

<211> 5015

<212> DNA

<213> Homo sapiens

<400> 29

cgggtggegg ctcgggacgg
tggatcaagc tagatcagca
ggttcagcct ggctcggceaa
tagatgaaga agaaaatgct
gtagtggaag tatctgetat
tgattggcta cttgggetat
caggaaccga gtctccagtg
tatattggga tgacctgaag
gcaccatcaa gctgctgaat
atgaaaatct tgcgttgtat
ggcgtgatca acattttgtt
tagttgataa gaacggtaga
atagtaaggce tgcaacagtt
attttgagga tttatacact
tcacctttge agaaaaggtt
acatggacca gactaaattt
atctggggac aggtgaccct
caccatctcg gtcatcagga
cagaaaagct gtttgggaat
catgtaggat ggtaacctca
aagagataaa aattcttaac
atgttgtagt tggggcccag
gcacagctct cctattgaaa
ttcagcccag cagaagcatt
gtgccactga atggctagag
ttaatctgga taaagcggtt
tgtatacgct tattgagaaa
tatatcagga cagcaactgg
tcecttteet tgcatattet
attatcctta tttgggtacc
agttgaacaa agtggcacga
cccatgatgt tgaattgaac
tgagggatct gaaccaatac
tgtattctge tcgtggagac
atgctgagaa aacagacaga
agtatcactt cctctctece
ggggckeegg ctetcacacg

760

aggacgegcet
ttctctaact
gtagatggcg
gacaataaca
gggactattg
tgtaaagggg
agggaggagc
agaaagttgt
gaaaattcat
gttgaaaate
aagattcagyg
ctcgtttace
actggtaaac
cctgtgaatg
gcaaatgctg
ccecattgtta
tacacacctg
ttgcctaata
atggaaggag
gaaagcaaga
atctttggag
agagatgcat
cttgcecaga
atctttgeea
ggataccttt
cttggtacca
acaatgcaaa
gccagcaaag
ggaatcccag
accatggaca
gcagctgcag
ctggactatg
agagcagaca
ttetteegty
tttgtcatga
tacgtatctce
ctgccagett

agtgttctte
tgtttggtgg
ataacagtca
caaaggecaa
ctgtgatcgt
tagaaccaaa
caggagagga
cggagaaact
atgtceccecteg
aatttegtga
tcaaagacag
tggtggagaa
tggtccatgce
gatctatagt
aaagcttaaa
acgcagaact
gattceette
tacctgtceca
actgtcccte
atgtgaagcet
ttattaaagg
ggggcectygyg
tgttctcaga
gttggagtgce
cgteccctgca
gcaacttcaa
atgtgaagca
ttgagaaact
cagtttcttt
cctataagga
aggtegetgy
agaggtacaa
taaaggaaat
ctacttccag
agaaactcaa
caaaagagtc
tactggagaa

-25-

Ala Thr

Arg Phe
685

Val Phe

700

Leu Lys

Arg Asn

Ala Leu

tgtgtggcag
agaaccattg
tgtggagatg
tgtcacaaaa
ctttttettg
aactgagtgt
cttcectgea
ggacagcaca
tgaggctgga
atttaaactc
cgctcaaaac
tcetgggggt
taattttagt
gattgtcaga
tgcaattggt
ttcattcttt
cttcaatcac
gacaatctce
tgactggaaa
cactgtgage
ctttgtagaa
agctgcaaaa
tatggtetta
tggagacttt
tttaaagget
ggtttctgee
tcoggttact
cactttagac
ctgtttttge
actgattgag
tcagttegtg
cagccaactg
gggcetgagt
actaacaaca
tgatcgtgte
tcetttecga
cttgaaactyg

Ser Arg
655

val Met

670

Leu Ser

Trp Gly
Leu Arg
Gln Leu

735

Ser Gly
750

(178)

PCT/US02/18185

Ala

Asp

ttcagaatga
tcatatacce
aaacttgctg
ccaaaaaggt
attggattta
gagagactgg
gcacgteget
gactteacceg
tctcaaaaag
agcaaagtct
tcggtgatca
tatgtggegt
actaaaaaag
gcagggaaaa
gtgttgatat
ggacatgcte
actcagtttc
agagctgctg
acagactcta
aatgtgctga
ccagatcact
tececggtgtag
aaagatgggt
ggatcggttg
ttcacttata
agcccactgt
gggcaattte
aatgctgcett
gaggacacag
aggattecctg
attaaactaa
ctttcatttg
ttacagtgge
gatttcggga
atgagagtgg
catgtettcet
cgtaaacaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
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ataacggtge
ttcagggagce
tgtgataccce
tcgtgctaaa
ggtactacta
agttaaagtg
ttttaagtgc
aaccagttat
gtggtcgett
ttgaaagacc
cattectgaa
tectgaaatgg
ggecttaata
tagtatattt
ttttgtttet
agtttgtcag
gggagagett
ttcactataa
ttatgacagt
acagatactg
agccaaatgt
gggttgctaa
ttgtgaccaa
tatagctcag
ttgtcacaat
tagtttttac
ggtgtaagta
aaagcttgaa
agttttagtt
gtaaaatgaa
tctecaggte
gtcattttaa
ttttaatcca
ggctgtggay
tcaattaaat
tgatgatcag
ggtctettea
tactcacagt
catttagegt
acgtacttaa
tgcattttgce
ttcctatcaa
tgacaagcte
ggataaaatg
tgttagctct
ttatcattgt
aaatacttaa

ttttaatgaa
tgcaaatgece
atagetteca
ttttcagtag
gatgtcttta
aataaccact
tttgtaatgg
gtgaatgate
actttgagtg
ttectecaaat
agaaacagtt
aggtcettet
tgttaacctce
tcttttecto
tccaaagcac
actttaaaga
tctgteettt
atggtgtttt
tatactgteg
gaagttttge
aattgaataa
gaagcgagca
gttataaatc
tttatccaag
cctaacacat
ctaccacagt
attatcggga
gatcgttagt
gcagaaacat
attactacaa
ctctacttaa
ctttatcaca
gaattgacct
aaggagagtc
gtaggtatga
ctgtttgtca
ggttcttagt
ctectttaate
agctaagtga
atgaaagcat
agcagtgagt
gccagtacgt
ctggtcttga
aatgagttct
ttgaatgtte
ataaaagctg
acactgaaaa

acgetgttca
ctctctggtyg
tgagaacagc
ggctacaaaa
ggcageaget
taaaaaatgt
gaactgcetc
tctctgaatce
atcctccaac
gagatctaag
aactttcaga
gctggataaa
agtgtcattt
tgtcecttee
attgaaagag
ataatatgct
tggecactgag
tttaatagaa
gtttttttta
atttatggte
agttgaagct
ctgaccagat
aatgtcactt
gtgtaactct
tatcgggage
gtctgtatceg
acagtgttte
atctaacatg
tttgtggtca
aatttgaaat
tgagatagta
ttatttgcat
tttgacttaa
ccctgaaggt
ataagttcga
tagggeagtt
gtcacttacce
ttcagtttta
aaaggtcata
gtggecatgtt
ctcttcagaa
gctaacaggc
gatgtcttct
gtcatgatte
ttgaaatttt
ttatgtgcaa
aaaaaaaaaa

gaaaccagtt
acgtttggga
agggtagtct
cctgatgtta
tttaatacag
ccatgatgga
ttteetgttg
ctaagggctg
ttcatttgat
cetttccata
agagatgggc
atgaggttca
atgaaaagag
ccecataagece
aaccagttte
gccaaatttt
atatttattg
tataattatc
aataaaagca
aacacttaag
aagatttaga
aagaatgctg
aaaggctgtg
aattcccatt
agtgtcttce
gagacagtga
ccataatttt
tatcccaact
ttaagcattg
ttagcttggg
geatacattt
gttacctect
agcaggggga
ctgacacgtc
agctcegtga
ggaaacggcec
tagatttaca
tctttaatct
gctgagatte
categtataa
aaccetttte
tcaatattce
cgttaaggag
actattctag
agactttett
cagtgtggag
aaaaa

-26-

ggctctaget
cattgacaat
ggtttctaga
aaattccate
ggtagataac
atattccect
ttgttaatga
gtctctgety
gctaaatagg
aggaatgtag
ttgttetett
actgttgatt
gggaccagaa
tecatttagt
aggtgtttag
ggccaaagtg
tttatttatc
ggaagcagtg
gcatctgeta
ggttttagaa
gatgaattaa
gttttcctaa
gtagtactcc
ttgcaaaatt
ataatgtata
tecteccatatg
cttcatgcaa
cctataatte
ggtgggcraaa
tttttgetac
ataatgtttg
ataaacttag
ctttgtatag
tgcctaccca
gtgaaccatc
tcoctagggaa
gectcacttg
cetettttat
ctggtteggg
cacaatatga
tacagttagg
tgaatgaaat
atgggecttt
aacttgcatg
tgtaaacaaa
attccttgte
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acttggacta
gagttttaaa
cttgtgetga
ccatcatett
ctgtacttca
atctctagaa
aaatgtcaga
aaggttgtaa
agataccagg
ctggttteet
gccaatgagg
gcaggaataa
gccaaagact
tctttgttat
ttgcagactc
ttaatcttag
agtgacagag
ccttecataa
ataaaaccca
aacagccgtc
atttaattag
atgcagtgaa
tgcaaaattt
tccagtacct
aagaacaagg
ttacactaag
tgacatcttce
cctatctttt
ttcaaccact
ctttatggtt
ctattgacaa
tgcggacaag
aaggtttggy
ttcgtggtga
attataaacg
aagttcatag
aatgtgtcac
cttggactga
tgttacgcac
atacagggea
gttgagttac
atcagactag
tggaggtaaa
acctttactg
taatatgtce
tgatttaata

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5015
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet)

This international report has oot been established in respect of certain. claims under Article 17(2)(a) for the following reasons:

v [ caimos.:

because they relate to subject matter not required to be searched by this Anthority, namely:

2 [ cemNos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to
such an extent that no meaningful infernational search can be carried ont, specifically:

3. [ clamNes:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule
6.4(8).

Box I Observations where unity of invention is Iacking (Continuation of Item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Please See Continuation Sheet

[ s all required addicional search fees were timely paid by the applicant, this internationl search report covers all
searchable claims.
2. []  Asefl searchable claims could be searched without effort justifying an addirional feo, this Authority did not invite
payment of any additional fee.

D As onty some of the required additional search fees were timely paid by the applicant, this international search
report covers only those claims for which fees were paid, specifically claims Nos.:

4. [X]  Norequired additionsl search fees were timely paid by the applicant. Consequently, this international search report
is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1-9

Remark on Protest D The additional search fees were accompanied by the spplicant’s protest.
No protest accompanied the payment of additional search fees.
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BOX II. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING

‘This International Search Authority has found 64 b cleimed in the jati ication covered by the claims indicated
‘below:

This application contains the following inventions or groups of inventions which are not so linked as to form a single inventive
concept under PCT Rule 13.1. n order for all inventions to be searched, the appropriate additional search fees nmst be paid.

L Claims 1-9, drawn to a methed for delivering a therapentic agent to a specific tissue, comprising administering a therapeutic
complex comprising a ligand which binds to a tissue-specific luminally expressed protein, a therapeutic moiety and a linker which
Jinks said therapeutic moiety to said ligand.

I Claims 10-21 and 23, drawn to & lung andfor heart-specific therapeutic complex which interacts with a targeted endothelial cell
comprising a ligand that bind to SEQ ID NO:9 or a homolog thereof.

T  Claims 10-21 and 23, drawn to a Jung and/or heart-specific therapeutic complex which interacts with a targeted endothelial cell
comprising a ligand that bind to SEQ ID NO:11 or & homelag thereof

IV.  Claim 22, drawn to a method of determining the presence or concentration of carbonic aphydrase IV in a tissue or cell
comprising administering a therapeutic complex comprising a ligand that bind to SEQ ID NO:9 or a homolog thereof.

V. Claim 22, drawn to a method of determining the presence or concentration of carbonic anhydrase IV in a tissue or cell
comprising administering a therapeutic complex comprising a ligand that bind to SEQ ID NO:1 1 or 2 homolog thereof.

VI Claims 24-35 and 37, drawn to a lung and/or kidney-specific therapeutic complex which inferacts with a targeted endothelial
cell comprising a ligand that bind to SEQ ID NO:4 or & homolog thereof.

VI Claims 24-35 and 37, drawn to a lung and/or kidney-specific therapeutic complex which interacts with a targeted endothelial
cell comprising a ligand that bind to SEQ 1D NO:6 or a homotog thereof .

VIIL Clm.m 35 dmwn to a method of determining the presence or concentration of dipeptidyle peptidase IV in a tissue or cell
a complex e i a ligand that bind to SEQ ID NO:4 or a homolog thereof.

1X. Cl.u.m 36 drawn to a method of determining the presence o concentration of dipeptidyle peptidase IV in a tissue or celt
a complex i a ligand that bind to SEQ ID NO:6 or a homolog thereof.

X.  Claims 38-49 and 51, drawn to a pancreatic and/or gut-specific therapeutic complex which interacts with a targeted endothelial
cell comprising a ligand that bind 1o SEQ ID NO:14 or 2 homolog thereof.

X, Claims 38-49 and 51, drawn to a pancreatic and/or gut-specific therapeuric complex which interacts with a targeted endothelial
cell conprising a ligand that bind to SEQ ID NO:16 or a homolog thereof.

XII. Claim 50, drawn to a method of defermining the presence or concentration of ZG16-p IV in a tissue or cell comprising
administering a therapeutic complex comprising  lipand that bind to SEQ ID NO:14 or a homolog thereof.

X]II Clmm 50, drawn to a method of determining the presence or concentration of ZG16-p in a tissue or cell comprising
a peutic complex ising a ligand that bind to SEQ ID NO:16 or & homolog thereof.

KIV. Claims 52-63 and 65, drawn to a prostate-specific therapeutic complex which interacts with a targeted endothelial cell
comprising a ligand that bind to SEQ ID NO:23 or a homolog thereof.

Form PCT/ISA/210 (second sheet) (July 1998)
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XV Claim 64, drawn to a method of ining the presence or ion of albumnin fragment in a tissue ot cell comprising
istering a ic complex ising a ligand that bind to SEQ ID NO:23 or a homolog thereof.

XVI. Claims 66-77 and 79, drawn to a brain-specific therapeutic complex which interacts with a targeted endothelial cell comprising
a ligand that bind to SEQ ID NO:26 or a homolog thereof.

XVII. Claims 66-77 and 79, drawn to a brain-specific therapeutic complex which interacts with a targeted endothelial cell comprising
& ligand that bind to SEQ ID NO:28 or a homolog thereof.

XVIIL Claim 78, drawn to a method of ining the presence or ion of CD71 in a tissue or cell comprising
administering « therapeutic complex comprising a ligand that bind to SEQ ID NO:26 or a homolog thereof,

XIX. Claim 78, drawn to a method of ining the presence or ion of CD71 in a tissue or cell comprising
administering & therapeutic complex comprising a ligand that bind to SEQ ID NO:28 or a homolog thereof.

XX. Claims 80-91 and 93, drawn to a pancreas and or gut-specific therapeutic complex which interacts with a targeted endothelial
cell comprising a ligand that bind to SEQ ID NO: (8 or a homolog thereof.

XX Claims 80-01 and 93, drawn to a pancreas and or gat-specific therapeutic complex which interacts with a targoted endotaclial
cell comprising a ligand that bind to SEQ ID NO:20 or a homolog thereof.

X‘CII Clalm 92, drawn to a method of determining the presence or concentration of MADCAM in a tissue or cell comprising
inga ic complex ising a ligand that bind to SEQ ID NO:18 or a homolog thereof.

XXIII Clmm 92, drawn to a method of determining the presence or concentration of MADCAM in a tissue or cell comprising
a ic complex ising a ligand that bind to SEQ 1P NO:20 or & homolog thereof.

XXIV. Claims 94-104 and 106, drawn to a kidney-specific therapeutic complex which interacts with a targeted endothelial cell
comprising a ligand that bind to SEQ ID NO:30 or a homolog thereof.

XXV, Claims 94-104 and 106, drawn to a kidney-specific therapeutic complex which interacts with a targeted endothelial cell
comprising a ligand that bind to SEQ ID NO:32 or a homolog thereof.

XXVIL Claim 105, drawn to a method of determining the presence or concentration of CD90 (Thy-1) in a tissue or cell comprising
administering a therapeutic complex comprising a ligand that bind to SEQ ID NO:30 or a homolog thereof.

XXVIL Claim 105, drawn to a method of determining the presence or concentration of CD30 (Thy-1) in a tissue or cell comprising
administering a therapeutic complex comprising a ligand that bind to SEQ ID NO:32 or a homolog thereof.

XXVIIL Claims 107-108, drawn to & method for the treatment of prostate cancer corprising administering a prostate-specific
therapeutic complex comprising a ligand that bind to SEQ 1D NO:23 or a homolog thorcof, whercin (he therapeutic mofety is a
chemotherapeutic agent.

XXIX. Claims 109-110, drawn to a method for the treatment of brain tumor P!
complex comprising a ligand that bind to SEQ ID NO:26 or a homolog thereof, whersin the Lherapeudu moiety is a chemnmerupeuuc
agent.

XXX. Claims 109-110, deawn to & method for the treatment of brain tamor comprising administering a brain-specific
complex comprising a ligand that bind to SEQ ID NO:28 or a homolog thereof, wherein the therapeutic moiety is a chemotherapentic
agent.

XXXI.Claim 11, drawn to a method for the treatment of creatic tumor isi. i gut-specific
therapeutic complex comprising a ligand that bind to SEQ ID NO:14 or a homolog thereof, wherem Lhe therapeutic moiety is a
antithrombotic agent.

XXX Claim 111, drawn to a method for the treatment of ic wmor comprising i inga ifi
therapeutic complex comprising a ligand that. bind 1o SEQ ID NO:16 or a homolog thereof, wherein the therapeutic mo\ely is a
antithrombotic agent.

XX Claim 112, drawa to & method for the treatment of i mmor i i t-specifi
therapentic complex comprising a ligand that bind to SEQ ID NO:18 or a homolog thereof, wherein the Lhempeuur. moiety isa
antithrombotic agent.

Form PCT/ISA/210 (second sheet) (July 1998)
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XXXIV. Claim 112, drawn to a method for the reatment of tumor ifi
therapeutic complex comprising a ligand that bind to SEQ ID NO:20 or 2 homolog thereof, wherein the Lhe[apeut_\c ‘moiety isa
antithrombotic agent.

XXXV. Clainos 113-114, drawn to a method for the treatment of kidney transplant comprising administering a kidney and/or hung -
specific therapeutic complex comprising a ligand that bind to SEQ ID NO:30 or a homolog thereof, wherein the therapeutic moiety is
a immunosuppressant agent.

XXXVI. Claims 113-114, drawn to a method for the reatment of kidney transplaut comprising administering a kidney and/or lung -
specific therapentic complex comprising 2 ligand that bind to SEQ ID NO:32 or a homalog thereof, wherein the therapeutic moiety is
a immunosuppressant agent.

KXXVIL Claim 115, drawn to a method for delivering a therapeutic agent to a specific tissue
complex comprising a ligand which bins to a tissue-specific lnminlly expressed protein, a therapeutic mmety andalmker \vhemm
tissue specific luminally expressed protein is CD71.

XXXVIL Claim 115, dravn to a method for delivering a therapeutic agent to a specific tissue comprising a administering a
therapeutic complex comprising a ligand which bins fo a tissuc-specific luminally expressed protein, a therapeutic moiety and a linker
wherein tissue specific luminally expressed protein is CD790,

XXX, Claim 115, drawn to a method for delivering a therspeutic agent to a specific tissue comprising a administering a therapeutic
complex comprising a ligand which bins to a tissue-specific luminally expressed protein, a therapeutic moiety and a linker wherein
tissue specific luminally expressed protein is MAICAM.

XL. Claim 115, drawn to a method for delivering a therapeutic agent to a specific tissue comprising a administering a therapeutic
complex comprising a ligand which bins to a tissue-specific uminally expressed protein, a therapeulic moiety and a linker wherein
tissue specific luminally expressed protein is Albumin Fragment.

XLI. Claim 115, dravwn to a method for delivering a therapeutic agent to a specific tissue
complex comprising a ligand which bins to a tissue-specific lumlmlly expressed protein, a therapentic mmety anda linker wherein
tissue specific luminally expressed protein is carbonic anhydrase IV.

XLII. Claim 115, drawn to a method for delivering a therapeutic agent to a specific tissue comprising 2 administering a therapeutic
complex comprising a ligaud which bins to a tissue-specific lumivally expressed protein, a therapeutic mofety and a linker wherein
tissue specific luminally expressed protein is ZG16-p.

XLIII. Claim 115, drawn to a method for delivering a therapeutic agent to a specific tissue
complex comprising » ligand which bins 1o a tissue-specific luminally expressed protein, a therapeutic mmeLy o lker wherein
tissue specific luminally expressed protein js dipeptidyle peptidase IV.

XLIV. Claims 116-122, drawn to a method for lung and/or heart-specific delfivery of a substance in vivo comprising providing a
carbonic anlydrase IV-binding agent.

XLV. Claims 116-121 and 123, drawn to a method for lung and/or heart-specific delivery of a substance in vitro comprising
providing a carbonic anhydrase IV-binding agent,

XLVL Claims 124-125, drawn 0 2 method for identifying a lung and/or heart-specific ligand, comprising identifying a carbonic
anhydrase IV-binding agent.

XLVIL Claims 126-132, drawn to a method for brain-specific delivery of a substance in vivo comprising providing & CD71-binding
agent,

XLVIIL Claims 126-131 and 133, drawn to a method for brain-specific delivery of  substance in vitro comprising providing a
CD71-binding sgent.

XLIX. Claims 134-135, drawn (o a method for identifying & brain-specific ligand, comprising identifying a CD71--binding agent.

L. Claims 136-142, drawn to & method for kidney-specific delivery of a substance in vivo comprising providing a CD90-binding
agent.
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LI Claims 136-141 and 143, drawn to a method for kidney-specific delivery of a substance in vitro, comprising providing a
CD90-binding agent.

LI,  Claims 144-145, drawn to a method for identifying a kidney-specific ligand, ising identifying & CD90--binding agent.

LIOL Clairos 146-152, drawn to a method for lung and/or kiduey-specific defivery of  substance in vivo, comprising providing &
dipeptidase TV-binding agent.

LIV. Claims 146-151 and 153, drawn to a method for lung and/or kidney-specific delivery of a substance in vitro, comprising
providing a dipeptidase IV-binding agent.

LY. Clsims 154-155, drawn to a method for identifying & lung and/or kiduey-specific ligand, compsising identifying a dipeptidase
1V -binding agent.

LVL Claims 156-162, drawn to a method for pancreatic and or gut-specific delivery of a substance in vivo, comprising providing a
ZG16-p-binding agent,

LVIL. Claims 156-161 and 163, drawn to a method for pancreatic and or gut-specific delivery of a substance in vitro, comprising
providing a ZG16-p-binding agent.

LVIIL Claims 164163, drawn to & method for identifying a pancreatic and or gut-specific ligand, comprising identifying a ZG16-p-
binding agent.

LIX.  Claims 166-172, drawn to a method for pancreatic and or gut-specitic delivery of a substance in vivo, comprising providing a
MAJCAM-binding agent.

LX.  Claims 166-171 and 173, drawa (o a method for pancreatic and/or gut-specific dslivery of a substance in vitro, comprising
providing a MAJCAM-binding agent.

LXI.  Claims 174~475, drawn to a method for identifying a pancreatic and/or gut-specific ligand, comprising identifying a
MAJCAM -binding agent.

LXIL  Claims 176-182, drawn to a method for prostate-specific delivery of a substance in vivo, comprising providing a Albumin
fragment-binding agent.

EXIIL  Claims 176-181 and 183, drawn to a method for prostate-specific delivery of a substance in vitro, comprising providing a
Alburnin fragment-binding agent.

LX1V. Claims 184-185, drawn to a method for identifying a prostate-specific ligand, comprising identifying a Albumin fragment-
‘binding agent.

lnd it considers that the International Application does not comply with the requirements of unity of invention (Rules 13.1, 13.2 and
13.3) for the reasons indicated below.

The inventions listed as Group I-LXIV do not relate o a single inventive concept under PCT Rule 13,1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the
Group

The specific technical feature of the Group I invention is the specific method for delivering a therapeutic agent (o a specific tissue,
comprising inistering a p complex ising a ligand which binds 10 a tissue-specific luminally expressed protein, a
therapeutic moiety and a linker which links said thérapeutic moiety to said ligand claimed herein while

the specific technical feature of the Group If invention is the particular lung and/or heart-specific therapeutic complex which interacts
with a targeted endothelial cell comprising a ligand that bind to SEQ ID NO:9 or a homolog thereof claimed herein.

The specific technical feature of the Group III invention i the specific lung and/or heast-specific therapeutic complex which interacts

with a targeted endothelial cell comprising a ligand that bind to SEQ 1D NO:11 or a homwlog thereof
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The specific technical feature of the Group IV invention is the speclflo method of defermining the presence or concentration of
carbonic anhydrase IV in a tissue or cell ic complex ing a ligand that bind to SEQ ID
NO:9 or a homolog thereof.

The specific technical feature of the Group V mvemion is the spaclﬂc method of determining the presence or concentration of
carbonic anbydrase IV ina tissue or cell comprising administering a complex ising a ligand that bind to SEQ 1D
NO:11 or & homolog, thereof.

The specific technical feature of the Group VI invention is the specific lung and/or idney-specific therapeutic complex whick
interacts with a targeted endothelial cell comprising a ligand thai bind to SEQ ID NO:4 or a homolog thereof.

The specific technical feature of the Group VII invention js the specific lung and/or kidney-specific therapeunc complex which
interacts with a targeted endothelial cell comprising a ligand that bind to SEQ ID NO:6 or a homolog there

The specific technical feature of the Group VIII invention is the specific method of determining the presence or concenteation of
dipeptidyle peptidasc IV in a tisme or cell comprising a therapeutic complex. ising a ligand that bind to SEQ ID
NO:4 or a homolog thereof.

The specific technical feature of the Group IX invention is the specific method of determining the presence or concentration of
dipeptidyle peptidase IV in a tissue or cell comprising administering a therapeutic complex comprising a ligand that bind to SEQ ID
NO:6 or a homolog thereof.

The specific technical feature of the Group X invention is the specific a pancreatic and/or iff ic complex which
interacts with a targeted endothelial cell comprising & ligand that bind to SEQ ID NO: 14 or a homolog thereof.

The specific technical feature of the Group XI invention is the specific pancreatic and/or gut-specific therapeutic complex which
interacts with a wargeted endothelial cell comprising a ligand that bind to SEQ ID NO: 16 or a homolog thereof.

The specific technical feature of the Group XII invention is the specific method of determining the presence or concentration of
ZG16-p IV in a tissue o cell comprising administering a ic complex comprising a ligand that bind to SEQ ID NO:14 or a
homolog thereof.

The specific technical feature of the Group XIII invention is the specific method of determining the presence or concentration of
ZG16-p in a tissue or cell comprising administering a therapeutic complex comprising a ligand that bind to SEQ ID NO:16 or &
homolog thereof.

The specific technical feature of the Group XIV invention is the specific prostate-specific therapeutic complex which interacts with a
targeted endothelial cell comprising a ligand that bind to SEQ ID NO:23 or a homolog thercof.

The specific technical feature of the Group XV invention is the specific method of determining the presence or concentration of
albumin fragment in a tissue or cell comprising administering a therapeutic complex comprising a ligand that bind to SEQ ID NO:23
or a homolog thereof.

The specific technical feature of the Group XVI invention is the specific brain-specific therapeutic complex which interacts with a
targeted endothelial cell comprising & ligand that bind o SEQ ID NO:26 or 2 homolog thereof.

The specific technical feature of the Group XVII invention is the specific brain-specific therapeutic complex which interacts with a
targeted endothelial cell comprising a ligand that bind to SEQ 1D NO:28 or # homolog thereof.

The specific fechnical feature nf Lhe Gmup XVlH invention 1s the specific method of determining the presence or concentration of
CD71 in a tissue or cell peutic complex ising a ligand that bind to SEQ 1D NO:26 or a
homolog thereof.

The specific technical feature of the Group XIX invention is the specific method of determining the presence or concentration of
CD71 in & tissue or cell comprising administering 2 therapeutic complex comprising  ligand that bind to SEQ ID NO:28 or a
homolog thereof.

The specific technical feature of the Group XX invention is the specific pancreas and/or gut-specific therapeutic complex which
interacts with a targeted endothelial cell comprising a ligand that bind to SEQ ID NO: 18 or a homolog thereof.
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The specific technical feature of the Group XXI invention is the specific pancreas and/or gut-specific therapeutic complex whick
interacts with a targeted endothelial cell comprising a ligand that bind to SEQ ID NO:20 or a homolog thereof.

The specific technical feature of the Gxuup XPGI mvent:on is the specific method of determining the presence or concentration of

MADCAM in a tissue or cell ic complex ising a ligand that bind to SEQ ID NO:18 or a
homolog thereof.
The specific technical feature of the Group XXIII invention is the specific method of ining the presence or

MADCAM in a tissue or cell comprising administering a therapeutic complex comprising a ligand that bind to SEQ ID NO:20 ar a
homolog thereof.

The specific technical feature of the Group XXIV invention is the specific kidney-specific therapeutic complex which interacts with
targeted endothelial cell comprising a ligand that bind to SEQ 1D NO:30 cr a homolog thercof.

The specific technical feature of the Group XXV invention is the specific kidney-specific therapeutic complex which interacts with a
targeted endothelial cell comprising 2 ligand that bind to SEQ ID NO:32 or a homolog thereof.

‘The specific technical feature of the Group XXVI mvemmn is the spec:ﬁc method of determmmg the presence or concentration of
CD90 (Thy-1) in a tissue or cell atl complex aligand that bind to SEQ ID NO:30 cr a
homolog thereof.

The specific technical feature of the Group XXVII invention is the specific method of determining the presence or concentration of
€D90 (Thy-1) in a tissue or cell comprising administering a therapeutic complex comprising a ligand that bind to SEQ ID NO:32 or a
homolog thereof.

The specxﬂc technical mamre of the chup XXV invention is the specific method for the treatment of prostate cancer comprising
1 prostats complex comprising a ligand that bind to SEQ ID NO:23 or a homolog thereof, wherein
the ic moiety is n ic agent.

The speclﬁc techmcal fcatu.re of the Group XXIX invention is the specific method for the treatment of brain tumor comprising
ipeutic complex comprising a ligand that bind to SEQ 1D NO:26 or a homolog thereof, wherein the
i mmely is a ic agent.

The specific technical feature of the Group XXX invention is the specific method for the treatment of brain turnor comprisi
admmlstermg 2 brain-specific L'nempeumc complex comprising a figand that bind to SEQ ID NO:28 or a homolog thereof, wherein the
moiety is a agent.

The speclﬁc techmcal Ieatu:e of the Grcrup XXX mventmn is the speclﬁc method for the treatment of pancreatic tumor comprising
complex ing a igand that bind to SEQ ID NO: 14 or a homolog thereof,
wherein the tharapeuuc moiety is a nnuthmmhwu agent.

The specific technical feature of the Group XXXII invention is the specific method for the treatment of pancreatic tumor comprising
a st specific complex ising a ligand that bind to SEQ ID NO: 16 or 4 homolog thereof,
wherein the therapeatic moiety is a antithrombotic agent.

The specm\: lechmcsl femue of the Group XXXIII invention is the specific method for the treatment of pancreatic tumor comprising
‘or gut-specific ic complex ising a ligand that bind to SEQ ID NO:18 or a homolog thereof,
wherein the l.hempeuuc ‘moety is a antithrombotic agent.

The t.peclﬁc technical feature of the Gmup XXXIV invention is the specific method for the treatment of pancreatic mmor comprising
ing a p ic complex comprising a ligand that bind to SEQ ID NO:20 or a homolog thereof,
‘wherein the therapeutic moiety is a antithrombotic agent.

The specific technical feature of the Group XXXV invention is the specific method for the treatment of kidney transplant comprising
administering a kidney and/or lung -specific Lherapeuuc complex compnsmg aligand that bind to SEQ ID NO:30 or a homolog
thereof, wherein the ic moiefy is a i agent

‘The specific technical feature of the Group XXXVI imvention is the specific method for the ireatment of kidney transplant comprising
administering a kidney and/or lang -specific therapeutic complex comprising a ligand that bind to SEQ ID NO:32 or a homolog

thereof, wherein the ic moiety is a agent.
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The spec].ﬁ» techmcal fe:uute uf Lhe Group YXXVII invention 1s vhe specific method for delivering a therapeutic agent to a specific
complex aligand which bins 1o a tissue-specific luminally expressed
pxcm a lhuap:unc moiety and a hz]kcr wherein tissue specific luminally expressed protein is CD71.

The specific technu:nl feature of the Group XXXVIII invention is the specific method for delivering & therapeutic agent o a specific
tissue istering a ic complex comprising a ligand which bins to a ussue—speclﬂc luminally expressed
protein, a tharapeutm moiety and a linker wherein tissue specific uminally expressed protein is CD790.

The specl.ﬁc Lechnlcal fealure u[ v.be Group XXXIX invention is the specific method for delivering a therapeutic agent to a specific
tissue ic complex comprising a ligand which bins (o a tissue-specific luminally expressed
protein, & lherapeuu: ‘moiety and a hn.kcx wherein tissue specific luminslly expressed protein is MACAM.

The specific technical Ieature of the Group XL invention is the specific method for delivering a therapentic agent to a specific tissue
ic complex comprising a ligand which bins to a tissue-specific luminally expressed protein, a
therapentic moiety and a hnker wheiem tissue specific luminally expressed protein is Albumin Fragment.

The specific technical feature of the Group XLI invention is the specific method for defivering a therapeutic agent to a specific tissue
comprising a adminisiering a therapeutic complex comprising a ligand which bins to a tissue-specific luminally expressed protein, a
therapeutic moiety and a linker Wherein tissue specific luminally expressed protein is carbonic anhydrase IV.

The specific lechmcal fea(ure of the Group XLII invention is the specific method for delivering a therapeutic agent to a specific tissue
comprising & ic complex comprising a ligand which bins to a tissue-specific luminally expressed protein, &
therapeutic moiety and & hnkex ‘wherein tissue specific luminally expressed protein is ZG16-p.

‘The specific technical feature of the Group XLIIL invention s the specific method for delivering a therapeutic agent to a specific
tissue comprising a ing a complex ing a ligand which bins to a tissue-specific luminally expressed
protein, o therapeutic mojety and a linker wherein tissue specific luminally expressed protein is dipeptidyle peptidase IV.

The specific technical feature of the Group XLIV invention is the specific method for lung and/or heart-specific delivery of a
substance in vivo comprising providing a carbonic anhydrase IV-binding agent.

The specific technical feature of the Group XLV invention is the specific method for lung and/or heart-specific delivery of a
substance in vitro comprising providing a carbonic anhydrase [V-binding agent.

The specific technical feature of the Group XLVI invention s the specific method for identifying a lung and/or heart-specific ligand,
comprising identifying a carbonic aphydzase IV-binding agent. .
The specific technical feature of the Group XLVII invention is the specific method for brain-specific delivery of a substance in vivo
conprising providing a CD71-binding agent.

The specific technical feature of the Group XLVIII invention is the specific method for brain-specific delivery of & substance in vitro
comprising providing a CD71-binding agent,

The specific fechnical feature of the Group XLIX invention is the specific method for identifying a brain-specific ligand, comprising
identifying & CD71--binding agent.

The specific technical fearure of the Group L invention is the specific method for kidney-specific delivery of a substance in vivo
comprising providing a CD90-binding agent.

The specific techuical feature of the Group LI invention is the specific method for kidney-specific delivery of a substance in vitro,
comprising providing a CD90-binding agent.

The specific technical feature of the Group LII invention is the specific method for identifying a kidney-specific ligand, comprising
identifying a CD90--binding agent.

The specitic technical feature of the Group LIII invention is the specific method for lung and/or kidney-: specific delivery of a
substance in vivo, comprising providing a dipeptidase IV-binding agent.

The specific technical feature of the Group L1V invention is the specific method for lung and/or kidney-specific delivery of &
substance in vitro, comprising providing a dipeptidase IV-binding agent.
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The specific technical feature of the Group LV invention is the specific method for identifying a lung and/or kidney-specific ligand,
comprising identifying a dipeptidase IV -binding agent.

The specific technical feature of the Group LVI invention is the specific method for pancreatic and or gut-specific delivery of a
substance in vivo, comprising providing a ZG16-p-binding agent.

The specific technical feature of the Group LVII invention is the specific drawn to a method for pancreatic and or gut-specific
delivery of a substance in vitro, comprising providing a ZG16-p-binding agent.

The specific technical feature of the Group LVIII invention is the specific method for identifying a ic and or gat-specifi
ligand, comprising identifying & ZG16-p-binding agent.

The specific technical feature of the Group LIX invention is the specific method for pancreatic and or gut-specific delivery of &
substance in vivo, comprising providing a MAGCAM:-binding agent.

The specific technical feature of the Group LX invention is the specific method for pancreatic and/or gut-specific delivery of a
substance in vitro, comprising providing 8 MAICAM:-binding agent.

‘The specific techmical feature of the Group LXI invention is the specific method for identifying a ic and/or gut-specifi
ligand, comprising identifying 2 MAdCAM -binding agent.

The specific technical feature of the Group LXIJ invention is the specific method for prostate-specific delivery of a substance in vivo,
comprising providing a Albumin fragment-binding agent.

The specific technical feature of the Group LXII invention is the specific method for prostate-specific delivery of a substance in
vitro, comprising providing a Albumin fragment-binding agent.

The specific technical feature of the Group LXIV invention is the specific method for identifying a prostate-specific ligand,
comprising identifying a Albumin fragment-binding agent.

Since the special technical feature of the Group I invention is not present in the Groups II-LXIV claims and the special technical
feature of the Group II-LXIII invention is not present in the Group I claims, unity of invention s Jacking.
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