79444 A2

1/

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

25 October 2001 (25.10.2001)

(10) International Publication Number

WO 01/79444 A2

(51) International Patent Classification’: CI2N

(21) International Application Number: PCT/US01/12013

(22) International Filing Date: 12 April 2001 (12.04.2001)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
60/229,358 12 April 2000 (12.04.2000) US
60/199,384 25 April 2000 (25.04.2000) US
60/256,931 21 December 2000 (21.12.2000) US

(71) Applicant (for all designated States except US): HUMAN
GENOME SCIENCES, INC [US/US]J; 9410 Key West
Avenue, Rockville, MD 20850 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): ROSEN, Craig,
A. [US/US]; 22400 Rolling Hill Lane, Laytonsville, MD
20882 (US). HASELTINE, William, A. [US/US]; 3035
P. Street, N.W., Washington, DC 20007 (US).

(74) Agents: WALES, Michele, M. et al.; Human Genome Sci-
ences, Inc., 9410 Key West Avenue, Rockville, MD 20850
(US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ,DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C, LK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,
T, ™, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report

with (an) indication(s) in relation to deposited biological
material furnished under Rule 13bis separately from the
description

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: ALBUMIN FUSION PROTEINS

_~
n
~

~

Abstract: The present invention encompasses albumin fusion proteins. Nucleic acid molecules encoding the albumin fusion

proteins of the invention are also encompassed by the invention, as are vectors containing these nucleic acids, host cells transformed
with these nucleic acids vectors, and methods of making the albumin fusion proteins of the invention and using these nucleic acids,
vectors, and/or host cells. Additionally the present invention encompasses pharmaceutical compositions comprising albumin fusion
proteins and methods of treating, preventing, or ameliorating diseases, disorders or conditions using albumin fusion proteins of the

invention.



10

15

20

25

30

35

WO 01/79444 PCT/US01/12013

ALBUMIN FUSION PROTEINS

BACKGROUND OF THE INVENTION
The invention relates generally to Therapeutic proteins (including, but not limited to, a
;olypeptide, antibody, or peptide, or fragments and variants thereof) fused to albumin or
fragments or variants of albumin. The invention further relates to Therapeutic proteins
(including, but not limited to, a polypeptide, antibody, or peptide, or fragments and variants
thereof) fused to albumin or fragments or variants of albumin, that exhibit extended shelf-life
and/or extended or therapeutic activity in solution. These fusion proteins are herein
collectively referred to as “albumin fusion proteins of the invention.” The invention
encompasses therapeutic albumin fusion proteins, compositions, pharmaceutical
‘compositions, formulations and kits. Nucleic acid molecules encoding the albumin fusion
proteins of the invention are also encompassed by the invention, as are vectors containing
these nucleic acids, host cells transformed with these nucleic acids vectors, and methods of
making the albumin fusion proteins of the invention using these nucleic acids, vectors, and/or
host cells.

The invention is also directed to methods of in vitro stabilizing a Therapeutic protein
via fusion or conjugation of the Therapeutic protein to albumin or fragments or variants of
albumin.

Human serum albumin (HSA, or HA), a protein of 585 amino acids in its mature form
(as shown in Figure 15 or in SEQ ID NQ:18), is responsible for a significant proportion of
the osmotic pressure of serum and also functions as a carrier of endogenous and exogenous
ligands. At present, HA for clinical use is produced by extraction from human blood. The
production of recombinant HA (rHA) in microorganisms has been disclosed in EP 330 451
and EP 361 991. :

The role of albumin as a carrier molecule and its inert nature are desirable properties
for use as a carrier and transporter of polypeptides in vivo. The use of albumin as a
component of an albumin fusion protein as a carrier for various proteins has been suggested
in WO 93/15199, WO 93/15200, and EP 413 622. The use of N-terminal fragments of HA
for fusions to polypeptides has also been proposed (EP 399 666). Fusion of albumin to the
Therapeutic protein may be achieved by genetic manipulation, such that the DNA coding for
HA, or a fyagment thereof, is joined to the DNA coding for the Therapeutic protein. A
suitable hosf is then transformed or transfected with the fused nucleotide sequences, so
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arranged on a suitable plasmid as to express a fusion polypeptide. The expression may be
effected in vitro from, for example, prokaryotic or eukaryotic cells, or in vivo e.g. from a
transgenic organism.

Therapeutic proteins in their native state or when recombinantly produced, such as
interferons and growth hormones, are typically labile molecules exhibiting short shelf-lives,
particularly when formulated in aqueous solutions. The instability in these molecules when
formulated for administration dictates that many of the molecules must be lyophilized and
refrigerated at all times during storage, thereby rendering the molecules difficult to transport
and/or store. Storage problems are particularly acute when pharmaceutical formulations must
be stored and dispensed outside of the hospital environment. Many protein and peptide drugs
also require the addition of high concentrations of other protein such as albumin to reduce or
prevent loss of protein due to binding to the container. This is a major concern with respect to
proteins such as IFN. For this reason, many Therapeutic proteins are formulated in
combination with large proportion of albumin carrier molecule (100-1000 fold excess),
though this is an undesirable and expensive feature of the formulation.

Few practical solutions to the storage problems of labile protein molecules have been
proposed. Accordingly, there is a need for stabilized, long lasting formulations of
proteinaceous therapeutic molecules that are easily dispensed, preferably with a simple
formulation requiring minimal post-storage manipulation.

SUMMARY OF THE INVENTION

The present invention is based, in part, on the discovery that Therapeutic proteins may
be stabilized to extend the shelf-life, and/or to retain the Therapeutic protein’s activity for
extended periods of time in solution, in vitro and/or in vivo, by genetically or chemically
fusing or conjugating the Therapeutic protein to albumin or a fragment (portion) or variant of
albumin, that is sufficient to stabilize the protein and/or its activity. In addition it has been
determined that the use of albumin-fusion proteins or albumin conjugated proteins may reduce
the need to formulate protein solutions with large excesses of carrier proteins (such as
albumin, unfused) to prevent loss of Therapeutic proteins due to factors such as binding to the
container.

The present invention encompasses albumin fusion proteins comprising a Therapeutic
protein (e.g., a polypeptide, antibody, or peptide, or fragments and variants thereof) fused to
albumin or a fragment (portion) or variant of albumin. The present invention also
encompasses albumin fusion proteins comprising a Therapeutic protein (e.g., a polypeptide,
antibody, or peptide, or fragments and variants thereof) fused to albumin or a fragment
(portion) or variant of albumin, that is sufficient to prolong the shelf life of the Therapeutic
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protein, and/or stabilize the Therapeutic protein and/or its activity in solution (or in a
pharmaceutical composition) in vitro and/or in vivo. Nucleic acid molecules encoding the
albumin fusion proteins of the invention are also encompassed by the invention, as are vectors
containing these nucleic acids, host cells transformed with these nucleic acids vectors, and
methods of making the albumin fusion proteins of the invention and using these nucleic acids,
vectors, and/or host cells.

The invention also encompasses pharmaceutical formulations comprising an albumin
fusion protein of the invention and a pharmaceutically acceptable diluent or carrier. Such
formulations may be in a kit or container. Such kit or container may be packaged with
instructions pertaining to the extended shelf life of the Therapeutic protein. Such formulations
may be used in methods of treating, preventing, ameliorating, or diagnosing a disease or
disease symptom in a patient, preferably a mammal, most preferably a human, comprising the
step of administering the pharmaceutical formulation to the patient.

In other embodiments, the present invention encompasses methods of preventing
treating, or ameliorating a disease or disorder. In preferred embodiments, the present
invention encompasses a method of treating a disease or disorder listed in the "Preferred
Indication Y” column of Table 1 comprising administering to a patient in which such
treatment, prevention or amelioration is desired an albumin fusion protein of the invention that
comprises a Therapeutic protein portion corresponding to a Therapeutic protein (or fragment
or variant thereof) disclosed in the “Therapeutic Protein X column of Table 1 (in the same
row as the disease or disorder to be treated is listed in the "Preferred Indication Y” column of
Table 1) in an amount effective to treat prevent or ameliorate the disease or disorder.

In another embodiment, the invention includes a method of extending the shelf life of
a Therapeutic protein (e.g., a polypeptide, antibody, or peptide, or fragments and variants
thereof) comprising the step of fusing or conjugating the Therapeutic protein to albumin or a
fragment (portion) or variant of albumin, that is sufficient to extend the shelf-life of the
Therapeutic protein. In a preferred embodiment, the Therapeutic protein used according to
this method is fused to the albumin, or the fragment or variant of albumin. In a most
preferred embodiment, the Therapeutic protein used according to this method is fused to
albumin, or a fragment or variant of albumin, via recombinant DNA technology or genetic
engineering.

In another embodiment, the invention includes a method of stabilizing a Therapeutic
protein (e.g., a polypeptide, antibody, or peptide, or fragments and variants thereof) in
solution, comprising the step of fusing or conjugating the Therapeutic protein to albumin or a
fragment (portion) or variant of albumin, that is sufficient to stabilize the Therapeutic protein.
In a preferred embodiment, the Therapeutic protein used according to this method is fused to
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the albumin, or the fragment or variant of albumin. In a most preferred embodiment, the
Therapeutic protein used according to this method is fused to albumin, or a fragment or
variant of albumin, via recombinant DNA technology or genetic engineering.

The present invention further includes transgenic organisms modified to contain the
nucleic acid molecules of the invention, preferably modified to express the albumin fusion
proteins encoded by the nucleic acid molecules.

BRIEF DESCRIPTION OF THE FIGURES
Figure 1 depicts the extended shelf-life of an HA fusion protein in terms of the
biological activity (Nb2 cell proliferation) of HA-hGH remaining after incubation in cell

culture media for up to 5 weeks at 37°C. Under these conditions, hGH has no observed

activity by week 2.
Figure 2 depicts the extended shelf-life of an HA fusion protein in terms of the stable
biological activity (Nb2 cell proliferation) of HA-hGH remaining after incubation in cell

culture media for up to 3 weeks at 4, 37, or 50°C. Data is normalized to the biological

activity of hGH at time zero.

Figures 3A and 3B compare the biological activity of HA-hGH with hGH in the Nb2
cell proliferation assay. Figure 3A shows proliferation after 24 hours of incubation with
various concentrations of hGH or the albumin fusion protein, and Figure 3B shows
proliferation after 48 hours of incubation with various concentrations of hGH or the albumin
fusion protein. .

Figure 4 shows a map of a plasmid (pPPCO0005) that can be used as the base vector
into which polynucleotides encoding the Therapeutic proteins (including polypeptide and
fragments and variants thereof) may be cloned to form HA-fusions. Plasmid Map key:
PRBI1p: PRBI §. cerevisiae promoter; FL: Fusion leader sequence; rHA: cDNA encoding
HA: ADHIt: ADHI S. cerevisiae terminator; T3: T3 sequencing primer site; T7: T7

sequencing primer site; Amp R: f-lactamase gene; ori: origin of replication. Please note that

in the provisijonal applications to which this application claims priority, the plasmid in Figure
4 was labeled pPPC0006, instead of pPPCO0005. In addition the drawing of this plasmid did
not show certain pertinent restriction sites in this vector. Thus in the present application, the
drawing is labeled pPPCO005 and more restriction sites of the same vector are shown.

Figure 5 compares the recovery of vial-stored HA-IFN solutions of various
concentrations with a stock solution after 48 or 72 hours of storage.

Figure 6 compares the activity of an HA-a-IFN fusion protein after administration to

monkeys via IV or SC.
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Figure 7 describes the bioavailability and stability of an HA-c-IFN fusion protein.

Figure 8 is a map of an expression vector for the production of HA-_-IFN.

Figure 9 shows the location of loops in HA.

Figure 10 is an example of the modification of an HA loop.

Figure 11 is a representation of the HA loops.

Figure 12 shows the HA loop IV.

Figure 13 shows the tertiary structure of HA.

Figure 14 shows an example of a scFv-HA fusion

Figure 15 shows the amino acid sequence of the mature form of human albumin (SEQ
ID NO:18) and a polynucleotide encoding it (SEQ ID NO:17).

DETAILED DESCRIPTION

As described above, the present invention is based, in part, on the discovery that a
Therapeutic protein (e.g., a polypeptide, antibody, or peptide, or fragments and variants
thereof) may be stabilized to extend the shelf-life and/or retain the Therapeutic protein’s
activity for extended periods of time in solution (or in a pharmaceutical composition) in vitro
and/or in vivo, by genetically fusing or chemically conjugating the Therapeutic protein,
polypeptide or peptide to all or a portion of albumin sufficient to stabilize the protein and its
activity.

The present invention relates generally to albumin fusion proteins and methods of
treating, preventing, or ameliorating diseases or disorders. As used herein, “albumin fusion
protein” refers to a protein formed by the fusion of at least one molecule of albumin (or a
fragment or variant thereof) to at least one molecule of a Therapeutic protein (or fragment or
variant thereof). An albumin fusion protein of the invention comprises at least a fragment or
variant of a Therapeutic protein and at least a fragment or variant of human serum albumin,
which are associated with one another, preferably by genetic fusion (i.e., the albumin fusion
protein is generated by translation of a nucleic acid in which a polynucleotide encoding all or a
portion of a Therapeutic protein is joined in-frame with a polynucleotide encoding all or a
portion of albumin) or chemical conjugation to one another. The Therapeutic protein and
albumin protein, once part of the albumin fusion protein, may be referred to as a “portion”,
“region” or “moiety” of the albumin fusion protein (e.g., a “Therapeutic protein portion” or an
“albumin protein portion”). ‘

In one embodiment, the invention provides an albumin fusion protein comprising, or
alternatively consisting of, a Therapeutic protein (e.g., as described in Table 1) and a serum
albumin protein. In other embodiments, the invention provides an albumin fusion protein
comprising, or alternatively consisting of, a biologically active and/or therapeutically active

5



10

15

20

25

30

35

WO 01/79444 PCT/US01/12013

fragment of a Therapeutic protein and a serum albumin protein. In other embodiments, the
invention provides an albumin fusion protein comprising, or alternatively consisting of, a
biologically active and/or therapeutically active variant of a Therapeutic protein and a serum
albumin protein. In preferred embodiments, the serum albumin protein component of the
albumin fusion protein is the mature portion of serum albumin.

In further embodiments, the invention provides an albumin fusion protein comprising,
or alternatively consisting of, a Therapeutic protein, and a biologically active and/or
therapeutically active fragment of serum albumin. In further embodiments, the invention
provides an albumin fusion protein comprising, or alternatively consisting of, a Therapeutic
protein and a biologically active and/or therapeutically active variant of serum albumin. In
preferred embodiments, the Therapeutic protein portion of the albumin fusion protein is the
mature portion of the Therapeutic protein. In a further preferred embodiment, the Therapeutic
protein portion of the albumin fusion protein is the extracellular soluble domain of the
Therapeutic protein. In an alternative embodiment, the Therapeutic protein portion of the
albumin fusion protein is the active form of the Therapeutic protien.

In further embodiments, the invention provides an albumin fusion protein comprising,
or alternatively consisting of, a biologically active and/or therapeutically active fragment or
variant of a Therapeutic protein and a biologically active and/or therapeutically active fragment
or variant of serum albumin. In preferred embodiments, the invention provides an albumin
fusion protein comprising, or alternatively consisting of, the mature portion of a Therapeutic

protein and the mature portion of serum albumin.

Therapeutic proteins

As stated above, an albumin fusion protein of the invention comprises at least a
fragment or variant of a Therapeutic protein and at least a fragment or variant of human serum
albumin, which are associated with one another, preferably by genetic fusion or chemical
conjugation.

As used herein, “Therapeutic protein” refers to proteins, polypeptides, antibodies,
peptides or fragments or variants thereof, having one or more therapeutic and/or biological
activities. Therapeutic proteins encompassed by the invention include but are not limited to,
proteins, polypeptides, peptides, antibodies, and biologics. (The terms peptides, proteins,
and polypeptides are used interchangeably herein.) It is specifically contemplated that the term
“Therapeutic protein” encompasses antibodies and fragments and variants thereof. Thus an
albumin fusion protein of the invention may contain at least a fragment or variant of a
Therapeutic protein, and/or at least a fragment or variant of an antibody. Additionally, the
term “Therapeutic protein” may refer to the endogenous or naturally occurring correlate of a
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Therapeutic protein.

By a polypeptide displaying a “therapeutic activity” or a proteih that is “therapeutically
active” is meant a polypeptide that possesses one or more known biological and/or therapeutic
activities associated with a Therapeutic protein such as one or more of the Therapeutic
proteins described herein or otherwise known in the art. As a non-limiting example, a
“Therapeutic protein” is a protein that is useful to treat, prevent or ameliorate a disease,
condition or disorder. As a non-limiting example, a “Therapeutic protein” may be one that
binds specifically to a particular cell type (normal (e.g., lymphocytes) or abnormal e.g.,
(cancer cells)) and therefore may be used to target a compound (drug, or cytotoxic agent) to
that cell type specifically.

In another non-limiting example, a “Therapeutic protein” is a protein that has a
biological activity, and in particular, a biological activity that is useful for treating preventing
or ameliorating a disease. A non-inclusive list of biological activities that may be possessed by
a Therapeutic protein includes, enhancing the immune response, promoting angiogenesis,
inhibiting angiogenesis, regulating hematopoietic functions, stimulating nerve growth,
enbancing an immune response, inhibiting an immune response, or any one or more of the
biological activities described in the “Biological Activities” section below.

As used herein, “therapeutic activity” or “activity” may refer to an activity whose
effect is consistent with a desirable therapeutic outcome in humans, or to desired effects in
non-human mammals or in other species or organisms. Therapeutic activity may be measured
in vivo or in vitro. For example, a desirable effect may be assayed in cell culture. As an
example, when hGH is the Therapeutic protein, the effects of hGH on cell proliferation as
described in Example 1 may be used as the endpoint for which therapeutic activity is
measured. Such in vitro or cell culture assays are commonly available for many Therapeutic
proteins as described in the art. Examples of assays include, but are not limited to those
described herein in the Examples section or in the "Exemplary Activity Assay" column of
Table 1. v

Therapeutic proteins corresponding to a Therapeutic protein portion of an albumin
fusion protein of the invention, such as cell surface and secretory proteins, are often modified
by the attachment of one or more oligosaccharide groups. The modification, referred to as
glycosylation, can dramatically affect the physical properties of proteins and can be important
in protein stability, secretion, and localization. Glycosylation occurs at specific locations
along the polypeptide backbone. There are usually two major types of glycosylation:
glycosylation characterized by O-linked oligosaccharides, which are attached to serine or
threonine residues; and glycosylation characterized by N-linked oligosaccharides, which are

attached to asparagine residues in an Asn-X-Ser/Thr sequence, where X can be any amino
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acid except proline. N-acetylneuramic acid (also known as sialic acid) is usually the terminal
residue of both N-linked and O-linked oligosaccharides. Variables such as protein structure
and cell type influence the number and nature of the carbohydrate units within the chains at
different glycosylation sites. Glycosylation isomers are also common at the same site within a
given cell type.

For example, several types of human interferon are glycosylated. Natural human

interferon-02 is O-glycosylated at threonine 106, and N-glycosylation occurs at asparagine 72
in interferon-a14 (Adolf et al., J. Biochem 276:511 (1991); Nyman TA et al., J. Biochem

329:295 (1998)). The oligosaccharides at asparagine 80 in natural interferon-Bla may play
an important factor in the solubility and stability of the protein, but may not be essential for its
biological activity. This permits the production of an unglycosylated analog (interferon-g1b)

engineered with sequence modifications to enhance stability (Hosoi et al., J. Interferon Res.
8:375 (1988; Karpusas et al., Cell Mol Life Sci 54:1203 (1998); Knight, J. Interferon Res.
2:421 (1982); Runkel et al., Pharm Res 15:641 (1998); Lin, Dev. Biol. Stand. 96:97

(1998))1. Interferon-y contains two N-linked oligosaccharide chains at positions 25 and 97,

both important for the efficient formation of the bioactive recombinant protein, and having an
influence on the pharmacokinetic properties of the protein (Sareneva et al., Eur. J. Biochem
242:191 (1996); Sareneva et al,. Biochem J. 303:831 (1994); Saréneva et al., J. Interferon
Res. 13:267 (1993)). Mixed O-linked and N-linked glycosylation also occurs, for example in
human erythropoietin, N-linked glycosylation occurs at asparagine residues located at
positions 24, 38 and 83 while O-linked glycosylation occurs at a serine residue located at
position 126 (Lai et al., J. Biol. Chem. 261:3116 (1986); Broudy et al., Arch. Biochem.
Biophys. 265:329 (1988)).

Therapeutic proteins corresponding to a Therapeutic protein portion of an albumin
fusion protein of the invention, as well as analogs and variants thereof, may be modified so
that glycosylation at one or more sites is altered as a result of manipulation(s) of their nucleic
acid sequence, by the host cell in which they are expressed, or due to other conditions of their
expression. For example, glycosylation isomers may be produced by abolishing or
introducing glycosylation sites, e.g., by substitution or deletion of amino acid residues, such
as substitution of glutamine for asparagine, or unglycosylated recombinant proteins may be
produced by expressing the proteins in host cells that will not glycosylate them, e.g. in E. coli
or glycosylation-deficient yeast. These approaches are described in more detail below and are
known in the art.
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Therapeutic proteins (particularly those disclosed in Table 1) and their nucleic acid
sequences are well known in the art and available in public databases such as Chemical
Abstracts Services Databases (e.g., the CAS Registry), GenBank, and GenSeq as shown in
Table 1.

Additional Therapeutic proteins corresponding to a Therapeutic protein portion of an
albumin fusion protein of the invention include, but are not limited to, one or more of the
Therapeutic proteins or peptides disclosed in the “Therapeutic Protein X column of Table 1,
or fragment or variable thereof.

Table 1 provides a non-exhaustive list of Therapeutic proteins that correspond to a
Therapeutic protein portion of an albumin fusion protein of the invention. The “Therapeutic
Protein X” column discloses Therapeutic protein molecules followed by parentheses
containing scientific and brand names that comprise, or alternatively consist of, that
Therapeutic protein molecule or a fragment or variant thereof. “Therapeutic protein X as
used herein may refer either to an individual Therapeutic protein molecule (as defined by the
amino acid sequence obtainable from the CAS and Genbank accession numbers), or to the
entire group of Therapeutic proteins associated with a given Therapeutic protein molecule
disclosed in this column. The “Exemplary Identifier” column provides Chemical Abstracts
Services (CAS) Registry Numbers (published by the American Chemical Society) and/or
Genbank Accession Numbers ((e.g., Locus ID, NP_XXXXX (Reference Sequence Protein),
and XP_XXXXX (Model Protein) identifiers available through the national Center for
Biotechnology Information (NCBI) webpage at www.ncbi.nlm.nih.gov) that correspond to
entries in the CAS Registry or Genbank database which contain an amino acid sequence of the
Therapeutic Protein Molecule or of a fragment or variant of the Therapeutic Protein Molecule.
In addition GenSeq Accession numbers and/or journal publication citations are given to
identify the exemplary amino acid sequence for some polypeptides. The summary pages
associated with each of these CAS and Genbank and GenSeq Accession Numbers as well as
the cited journal publications (e.g., PubMed ID number (PMID)) are each incorporated by
reference in their entireties, particularly with respect to the amino acid sequences described
therein. The “PCT/Patent Reference” column provides U.S. Patent numbers, or PCT
International Publication Numbers corresponding to patents and/or published patent
applications that describe the Therapeutic protein molecule. Each of the patents and/or
published patent applications cited in the “PCT/Patent Reference” column are herein
incorporated by reference in their entireties. In particular, the amino acid sequences of the
specified polypeptide set forth in the sequence listing of each cited "PCT/Patent Reference",
the variants of these amino acid sequences (mutations, fragments, etc.) set forth, for example,
in the detailed description of each cited "PCT/Patent Reference", the therapeutic indications set

9
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forth, for example, in the detailed description of each cited "PCT/Patent Reference”, and the
activity asssaysfor the specified polypeptide set forth in the detailed description, and more
particularly, the examples of each cited "PCT/Patent Reference" are incorporated herein by
reference. The “Biological activity” column describes Biological activities associated with the
Therapeutic protein molecule. The “Exemplary Activity Assay” column provides references
that describe assays which may be used to test the therapeutic and/or biological activity of a
Therapeutic protein or an albumin fusion protein of the invention comprising a Therapeutic
protein X portion. Each of the references cited in the “Exemplary Activity Assay” column are
herein incorporated by reference in their entireties, particularly with respect to the description
of the respective activity assay described in the reference (see Methods section, for example)
for assaying the corresponding biological activity set forth in the "Biological Activity" column
of Table 1. = The “Preferred Indication Y” column describes disease, disorders, and/or
conditions that may be treated, prevented, diagnosed, or ameliorated by Therapeutic protein X
or an albumin fusion protein of the invention comprising a Therapeutic protein X portion.

10
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