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(57) 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. 
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ALBUMINFUSION PROTEINS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation-in-part applica 
tion of U.S. application Ser. No. 1 1/495,624, which claims 
benefit under 35 U.S.C. S 119(e) of U.S. Provisional Appli 
cation Nos. 60/707,521, filed Aug. 12, 2005; 60/712,386, 
filed Aug. 31, 2005; 60/732,724, filed Nov. 3, 2005; 60/776, 
914, filed Feb. 28, 2006; 60/781,361, filed Mar. 13, 2006; 
60/810,182, filed Jun. 2, 2006; and 60/813,682, filed Jun. 15, 
2006. U.S. application Ser. No. 1 1/495,624 is also a continu 
ation-in-part of International Application No. PCT/US2005/ 
004041, filed Feb. 9, 2005, which claims benefit under 119(e) 
of U.S. Provisional Application Nos. 60/542,274, filed Feb. 9, 
2004, 60/549,901, filed Mar. 5, 2004, 60/556,906, filed Mar. 
29, 2004, and 60/636,603, filed Dec. 17, 2004. U.S. applica 
tion Ser. No. 1 1/495,624 is also a continuation-in-part of U.S. 
application Ser. No. 11/175,690, filed Jul. 7, 2005, which is a 
continuation of International Application No. PCT/2004/ 
001369, filed Jan. 20, 2004, which claims benefit under 35 
U.S.C. S 119(e) of U.S. Provisional Application Nos. 60/441, 
305, filed Jan. 22, 2003; 60/453,201, filed Mar. 11, 2003: 
60/467,222, filed May 2, 2003; 60/472,816, filed May 23, 
2003; 60/476,267, filed Jun. 6, 2003; 60/505,172, filed Sep. 
24, 2003; and 60/506,746, filed Sep. 30, 2003. U.S. applica 
tion Ser. No. 1 1/495,624 is also a continuation-in-part of U.S. 
application Ser. No. 1 1/429,276, filed May 8, 2006, which is 
a continuation of U.S. application Ser. No. 10/775,204, filed 
Feb. 11, 2004, which is a continuation of International Appli 
cation No. PCT/US2002/40891, filed Dec. 23, 2002, which 
claims benefit under 35 U.S.C. S 119(e) U.S. Provisional 
Application Nos. 60/341,811, filed Dec. 21, 2001: 60/350, 
358, filed Jan. 24, 2002: 60/351,360, filed Jan. 28, 2002: 
60/359,370, filed Feb. 26, 2002: 60/360,000, filed Feb. 28, 
2002: 60/367,500, filed Mar. 27, 2002: 60/370,227, filed Apr. 
8, 2002: 60/378,950, filed May 10, 2002: 60/382,617, filed 
May 24, 2002: 60/383,123, filed May 28, 2002: 60/385,708, 
filed Jun. 5, 2002: 60/394,625, filed Jul. 10, 2002: 60/398, 
008, filed Jul. 24, 2002: 60/402,131, filed Aug. 9, 2002: 
60/402.708, filed Aug. 13, 2002: 60/411,426, filed Sep. 18, 
2002: 60/411,355, filed Sep. 18, 2002: 60/414,984, filed Oct. 
2, 2002: 60/417,611, filed Oct. 11, 2002: 60/420,246, filed 
Oct. 23, 2002; and 60/423,623, filed Nov. 5, 2002. All of the 
above listed applications are incorporated by reference herein 
in their entireties. 

REFERENCE TO SEQUENCE LISTING ON 
COMPACT DISC 

0002 This application refers to a “Sequence Listing.” 
which was provided with U.S. application Ser. No. 1 1/495, 
624 as an electronic document on three identical compact 
discs (CD-R), labeled “Copy 1,” “Copy 2,” and “CRF.” These 
compact discs each contain the file “PF617 Sequence Listing. 
txt” (1,193.482 bytes, created on Jul. 28, 2006), which is 
incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

0003. The invention relates generally to Therapeutic pro 
teins (including, but not limited to, at least one polypeptide, 
antibody, peptide, or fragment and variant thereof) fused to 
albumin or fragments or variants of albumin. The invention 
encompasses polynucleotides encoding therapeutic albumin 

Aug. 14, 2008 

fusion proteins, therapeutic albumin fusion proteins, compo 
sitions, pharmaceutical compositions, formulations and kits. 
Host cells transformed with the polynucleotides encoding 
therapeutic albumin fusion proteins are also encompassed by 
the invention, as are methods of making the albumin fusion 
proteins of the invention using these polynucleotides, and/or 
host cells. 
0004 Human serum albumin (HSA, or HA), a protein of 
585 amino acids in its mature form (as shown in FIG. 1 (SEQ 
ID NO: 1)), 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 clini 
cal use is produced by extraction from human blood. The 
production of recombinant HA (rRIA) in microorganisms has 
been disclosed in EP 330 451 and EP 361991. 
0005. Therapeutic proteins in their native state or when 
recombinantly produced. Such as interferons and growth hor 
mones, are typically labile molecules exhibiting short shelf 
lives, particularly when formulated in aqueous solutions. The 
instability in these molecules when formulated for adminis 
tration dictates that many of the molecules must be lyo 
philized 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. 
0006 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 dis 
pensed, preferably with a simple formulation requiring mini 
mal post-storage manipulation. 
0007. Upon in vivo administration, therapeutic proteins in 
their native state or when recombinantly produced, Such as 
interferons and growth hormones, exhibit a short plasma sta 
bility due to rapid clearance from the bloodstream. Accord 
ingly, the therapeutic effects provided by these proteins are 
also short-lived. Thus, in order to sustain their desired thera 
peutic effect in vivo, the rapid clearance of these proteins 
from the blood dictates that the therapeutic molecules must be 
administered more frequently or at a higher dose. However, 
increasing the dosing schedule for administration of the 
therapeutic protein often results in an increase in injection site 
reactions, side-effects, and toxicity in the patient. Similarly, 
administration of the therapeutic protein at a higher dose also 
commonly results in an increase intoxicity and side-effects in 
the patient. 
0008. The few practical solutions to increasing plasma 
stability of therapeutic molecules that have been proposed, 
including chemical conjugation, have provided limited ben 
efit to the patient. Generally, in most cases, these chemically 
modified therapeutic molecules are still administered on a 
frequent dosing schedule, retaining significant injection site 
reactions, side-effects, and toxicity in patients. Accordingly, 
there is a need for an stabilized form of therapeutic molecules 
that retains a higher plasma stability in vivo than the native or 
recombinantly produced therapeutic alone and can be admin 
istered less frequently, thereby decreasing potential side-ef 
fects to the patient. 

SUMMARY OF THE INVENTION 

0009. The present invention encompasses albumin fusion 
proteins comprising a Therapeutic protein (e.g., a polypep 
tide, antibody, or peptide, or fragment or variant thereof) 
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fused to albumin or a fragment (portion) or variant of albu 
min. The present invention also encompasses polynucle 
otides comprising, or alternatively consisting of nucleic acid 
molecules encoding a Therapeutic protein (e.g., a polypep 
tide, antibody, or peptide, or fragment or variant thereof) 
fused to albumin or a fragment (portion) or variant of albu 
min. The present invention also encompasses polynucle 
otides, comprising, or alternatively consisting of nucleic acid 
molecules encoding proteins comprising a Therapeutic pro 
tein (e.g., a polypeptide, antibody, or peptide, or fragment or 
variant thereof) fused to albumin or a fragment (portion) or 
variant of albumin, that is sufficient to prolong the shelflife of 
the Therapeutic protein, to increase the plasma stability of the 
Therapeutic protein compared to its unfused State, and/or 
stabilize the Therapeutic protein and/or its activity in solution 
(or in a pharmaceutical composition) in vitro and/or in vivo. 
Albumin fusion proteins encoded by a polynucleotide of the 
invention are also encompassed by the invention, as are host 
cells transformed with polynucleotides of the invention, and 
methods of making the albumin fusion proteins of the inven 
tion and using these polynucleotides of the invention, and/or 
host cells. 
0010. In a preferred aspect of the invention, albumin 
fusion proteins include, but are not limited to, those described 
in Table 2 and the polynucleotides encoding Such proteins. 
0011. The invention also encompasses pharmaceutical 
formulations comprising an albumin fusion protein of the 
invention and a pharmaceutically acceptable diluent or car 
rier. 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 for 
mulations 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, com 
prising the step of administering the pharmaceutical formu 
lation to the patient. 
0012. In other embodiments, the present invention encom 
passes 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 or 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 as listed in the "Preferred Indication: 
Y” column of Table 1) in an amount effective to treat, prevent 
or ameliorate the disease or disorder. 
0013. In one embodiment, an albumin fusion protein 
described in Table 1 or 2 has extended shelf life. 
0014. In a second embodiment, an albumin fusion protein 
described in Table 1 or 2 is more stable than the corresponding 
unfused Therapeutic molecule described in Table 1. 
0015 The present invention further includes transgenic 
organisms modified to contain the nucleic acid molecules of 
the invention (including, but not limited to, the polynucle 
otides described in Tables 1 and 2), preferably modified to 
express an albumin fusion protein of the invention. 

BRIEF DESCRIPTION OF THE FIGURES 

0016 FIG. 1A-D shows the amino acid sequence of the 
mature form of human albumin (SEQID NO: 1) and a poly 
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nucleotide encoding it (SEQID NO:2). Nucleotides 1 to 1755 
of SEQID NO:2 encode the mature form of human albumin 
(SEQID NO:1). 
(0017 FIG. 2 shows the restriction map of the pPPC0005 
cloning vector ATCC deposit PTA-3278. 
(0018 FIG. 3 shows the restriction map of the pSAC35 
yeast S. cerevisiae expression vector (Sleep et al., BioTech 
nology 8:42 (1990)). 
0019 FIG. 4 compares the anti-proliferative activity of 
IFN albumin fusion protein encoded by CID3165 (CID3165 
protein) and recombinant IFNa (rIFNa) on Hs294T mela 
noma cells. The cells were cultured with varying concentra 
tions of either CID 3165 protein or rIFNa and proliferation 
was measured by BrdU incorporation after 3 days of culture. 
CID 31.65 protein caused measurable inhibition of cell pro 
liferation at concentrations above 10 ng/ml with 50% inhibi 
tion achieved at approximately 200 ng/ml. ()=CID 31.65 
protein, (0)=riFNa. 
0020 FIG. 5 shows the effect of various dilutions of IFNa 
albumin fusion proteins on SEAP activity in the ISRE-SEAP/ 
293F reporter cells. One preparation of IFNa fused upstream 
of albumin (0) was tested, as well as two different prepara 
tions of IFNa fused downstream of albumin (O) and (). 
0021 FIG. 6 shows the effect of time and dose of IFNa 
albumin fusion protein encoded by DNA comprised in con 
struct 2249 (CID 2249 protein) on the mRNA level of OAS 
(p41) in treated monkeys (see Example 76). Per time point: 
first bar-Vehicle control. 2" bar 30 ug/kg. CID 2249 protein 
day 1 iv, third bar 30 ug/kg. CID 2249 protein day 1 sc, 4" 
bar-300 ug/kg. CID 2249 protein day 1 sc, 5" bar 40 ug/kg 
recombinant IFNa day 1, 3 and 5 sc. 
(0022 FIG. 7 shows the dose-response relationship of BNP 
albumin fusion proteins encoded by DNA comprised in con 
structs CID3691 and 3618 (CID3691 and 3618 protein) on 
activating coMP formation in NPR-A/293F reporter cells 
(see Examples 78 and 79). Both BNP peptide (), as well as, 
two different preparations of BNP fused upstream of albumin 
(O) and (O) were tested. 
0023 FIG. 8 shows the effect of BNP albumin fusion 
protein on mean arterial pressure in spontaneously hyperten 
sive rats (see Example 78). Vehicle (D), BNP peptide (O), or 
BNP albumin fusion protein (O) were delivered via tail vein 
injection. Systolic and diastolic blood pressures were 
recorded by cuff-tail method. 
(0024 FIG.9 shows the plasma coMP levels in eleven- to 
12-week-old male C57BL6 mice after intravenous injection 
of recombinant BNP peptide (O) or BNP albumin fusion 
protein (O (see Example 78). cQMP levels were determined 
from plasma prepared from tail bleeds collected at several 
time points after intravenous injection. 
0025 FIG. 10 shows the dose-response relationship of 
BNP peptide and BNP albumin fusion proteins encoded by 
DNA comprised in constructs CID 3796 and 3959 on activat 
ing coMP formation in NPR-A/293F reporter cells (see 
Example 80). Both BNP peptide (), as well as, two different 
preparations comprising BNP fused downstream of albumin, 
(D) and (()) were tested. 
0026 FIG. 11A shows the dose-response relationship of 
BNP and ANP peptides with or without treatment of nepril 
ysin for 24 hours on activating c(3MP formation in NPR-A/ 
293F reporter cells (see Example 81). 
0027 FIG. 11B shows the dose-response relationship of 
ANP peptide on activating coMP formation in NPR-A/293F 
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reporter cells following treatment of neprilysin or control 
MES buffer for 20 minutes, 1 hour, or 24 hours (see Example 
81). 
0028 FIG. 11C shows the dose-response relationship of 
ANP albumin fusion protein comprising ANP fused upstream 
of albumin and encoded by DNA comprised in construct 
CID3484 on activating coMP formation in NPR-A/293F 
reporter cells following treatment of neprilysin or control 
MES buffer for 20 minutes, 1 hour, or 24 hours (see Example 
81). 
0029 FIG. 11D shows the percentage of intact natriuretic 
peptides following treatment with neprilysin for the specified 
time. Both ANP and BNP peptides, as well as, two albumin 
fusion proteins comprising BNP fused upstream of albumin 
via tripartite glycines (CID 3809) and ANP fused upstream to 
albumin (CID 3484) were tested (see Example 81). 
0030 FIG. 12 shows the reduction in HCV RNA titer, as 
measured by median HCV RNA change (logo IU/ml), in 
patients infected with chronic hepatitis C genotype 1 and who 
have previously failed to respond to at least one treatment 
regimen of pegylated interferon alpha in combination with 
ribavirin (PEG-RBV) (nonresponders) following treatment 
with HSA-IFNC2b in combination with ribavirin for 0 to 24 
weeks. 

0031 FIGS. 13A and B show the effect of HSA-BNP 
(Construct ID #3959) on plasma and urine coMP levels, 
respectively following administration of an 5 mg/kg IV bolus 
in normal healthy pigs (n=4-6/group). Asterisks indicate sig 
nificant differences in coMP levels from vehicle (p<0.05). 
0032 FIG. 14A shows the effect of administration of an 
intravenous bolus of 2 mg/kg or 6 mg/kg HSA-BNP (Con 
struct ID #3959) on end-diastolic diameter change in a por 
cine experimental heart failure model (n=10/group). Heart 
failure was induced in the pig by Ventricular pacing. End 
diastolic diameter was measure by echocardiography. Sig 
nificant changes (p<0.05) from vehicle or baseline are indi 
cated (& and it, respectively). 
0033 FIG. 14B shows the effect of administration of an 
intravenous bolus of 2 mg/kg or 6 mg/kg HSA-BNP (Con 
struct ID #3959) on fractional shortening in a porcine experi 
mental heart failure model (n=10/group). Heart failure was 
induced in the pig by Ventricular pacing. Significant changes 
(p<0.05) from vehicle or baseline are indicated (& and it, 
respectively). 
0034 FIGS. 15A-H show the hemodynamic effects of 
HSA-BNP (Construct ID #3959) administered via a single 
intravenous bolus at 0.5 mg/kg or 5 mg/kg in a normal dog 
model. Cardiac output (CO), mean arterial pressure (MAP), 
pulmonary capillary wedge pressure (PCWP) and pulmonary 
arterial pressure (PAP) were measured at baseline prior to 
intravenous bolus of 0.5 mg/kg or 5 mg/kg HSA-BNP (Con 
struct ID #3959) and at 30, 60,90, 150, 210, and 270 post 
infusion in anesthesized normal mongrels (n=8/group). 
Asterisks indicate statistically significant changes from base 
line (p<0.05). 
0035 FIGS. 16A-H show the renal effects of HSA-BNP 
(Construct ID #3959) administered via a single intravenous 
bolus at 0.5 mg/kg or 5 mg/kg in a normal dog model. Urine 
flow (rate/30 minute collection), sodium excretion, renal 
blood flow, and glomerular filtration rate (GFR) were mea 
sured at baseline prior to intravenous bolus of 0.5 mg/kg or 5 
mg/kg HSA-BNP (Construct ID #3959) and at 30, 60, 90, 
150,210, and 270 post-infusion in anesthesized normal mon 
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grels (n=8/group). Asterisks indicate statistically significant 
changes from baseline (p<0.05). 
0036 FIGS. 17A-F show the hormonal effects of HSA 
BNP (Construct ID #3959) administered via a single intrave 
nous bolus at 0.5 mg/kg or 5 mg/kg in a normal dog model. 
Plasma aldosterone, renin, and angiotensin II levels were 
measured at baseline prior to intravenous bolus of 0.5 mg/kg 
or 5 mg/kg HSA-BNP (ConstructID #3959) and at 30, 60,90, 
150,210, and 270 post-infusion in anesthesized normal mon 
grels (n=8/group). Asterisks indicate statistically significant 
changes from baseline (p<0.05). 
0037 FIGS. 18A-C show the effect of a single intravenous 
bolus of 5 mg/kg HSA-BNP (Construct ID #3959) on systolic 
and mean arterial blood pressure in normal, healthy, awake 
beagles Surgically implanted with a Data Sciences Interna 
tional radiotelemetry transmitter, which had systemic arterial 
blood pressure, heart rate and ECG data collection capabili 
ties. Change from baseline of systolic blood pressure (FIG. 
18A), difference in mean systolic blood pressure (FIG. 18B), 
and change from baseline in mean arterial pressures (FIG. 
18C) over 48 hours of continuous data recording following 
infusion are presented. Asterisks indicate a statistically sig 
nificant difference in baseline-adjusted mean values for 5 
mg/kg HSA-BNP (Construct ID #3959) compared to vehicle 
(p<0.05). 
0038 FIGS. 19A and B show a comparison of the effect of 
an intravenous bolus of 0.02 mg/kgunfused BNP peptide and 
a subcutaneous injection of 10 mg/kg HSA-BNP (Construct 
ID #3959) on systemic blood pressure in normal, healthy, 
awake beagles Surgically implanted with a Data Sciences 
International radiotelemetry transmitter, which had systemic 
arterial blood pressure, heart rate and ECG data collection 
capabilities. Change from baseline of systolic blood pressure 
over 48 hours of continuous data recording following admin 
istration of BNP (FIG. 19A) and HSA-BNP (Construct ID 
#3959) are presented. Asterisks indicate a statistically signifi 
cant difference in baseline-adjusted mean values for 5 mg/kg 
HSA-BNP (Construct ID #3959) compared to vehicle (p<0. 
05). 
0039 FIG. 20 shows the nucleic acid sequence and amino 
acid sequence of a BChE-albumin fusion. The fusion is dis 
cussed in Example 90. 
0040 FIG. 21. Catalytic power of wild-type BChE (WT) 
and cocaine hydrolases derived from this enzyme. Values are 
expressed as kcat (molecules of natural, (-)-cocaine hydro 
lyzed per min per molecule of enzyme). Amino acid Substi 
tutions in the BChE mutants are: A328W/Y332A (Coche, Sun 
et al., 2002); F227A/S287G/A328W/Y332A(AME359, Pan 
cooketal 2003); A328W/Y332G/S287G/A199S (Cochi, Pan 
et al., 2004). 
004.1 FIG. 22. Purification and titration of Albu-Coch. A) 
Coomassie-Blue stained SDS electrophoresis gel of final 
product (M markers, R Sample under reducing conditions, 
NR sample under non-reducing conditions). B) Assessment 
of purify by size-exclusion chromatography (SEC-HPLC) 
and N-terminal sequencing. C) Active site titration. Residual 
BChE activity was reduced in linear fashion after overnight 
incubation with increasing Sub-stoichiometric amounts of the 
irreversible organophosphate cholinesterase inhibitor, di-iso 
propylfluorophosphate (DFP). The X-axis intercept with this 
typical batch (one of three) indicates approximately 7.7 pmol 
of active site serine residues (the putative DFP target). The 
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amount of enzyme protein was 0.72 ug, equivalent to 8.5 
pmol. Thus, over 90% of the purified material was enzymati 
cally active. 
0042 FIG. 23. Stability of Albu-Coch in vivo. Represen 
tative time course of plasma cocaine hydrolase activity in 1 of 
5 rats injected at Zero-time with Albu-Coch, 3 mg/kg i.v. 
These data, fitted to a double exponential decay equation, 
indicated a terminal elimination half-life of 7.9 hr. The higher 
slope at early times suggests a preliminary redistribution 
phase, which might represent enzyme binding to tissue com 
ponents, metabolic destruction, or limited transcapillary pas 
sage into extracellular fluid. 
0043 FIG. 24. Blunting of cocaine-induced hypertension. 
Rats were anesthetized with urethane (1.45 g/kg) for arterial 
cannulation. Subsequently Albu-Coch was administered 
(filled circles, 3 mg/kg, i.v.) or saline (open circles), followed 
by atropine (1 mg/kg) to reduce Vagal reflexes, and baseline 
pressure was recorded for 10 min. At Zero time, the rats were 
challenged with cocaine (3.5 mg/kg) and at 10 min with 
norepinephrine (NE, 6 g/kg). Changes in mean blood pres 
Sure are shown (mean tSEM, 5 rats per group). 
0044 FIG. 25. Prevention and rescue from cocaine over 
dose. A: Percent incidence of arousal and seizures when 
cocaine (100 mg/kg i.p.) was given 10 min after i.v. Saline 
(n=10), Albu-Coch (n=6 per dose), or wild type BChE (WT, 
n=3). B: effect of Albu-Coch (10 mg/kg) on the dose-re 
sponse curve for seizures from cocaine administered 10 min 
later (n-6 per group). 
004.5 FIG. 26. Accelerated cocaine clearance. Plasma 
cocaine levels are shown as a function of time after injection 
of cocaine (30 uCi, 3.5 mg/kg, i.v.) into rats that 10 min earlier 
had received Albu-Coch (3 mg/kg i.v filled symbols, n=4) 
or saline (empty symbols, n=4). Blood samples were drawn 
from the femoral artery beginning 30 seconds (sec) after 
cocaine and were assayed radiometrically. As shown here, 
plasma cocaine levels in control rats declined slowly but in 
Albu-Coch-treated rats they dropped nearly to the detection 
limit by the earliest sampling point (30 sec after drug injec 
tion). 
0046 FIG. 27. Reduced tissue accumulation of cocaine. 
Rats (n=4 per group) received 3H-cocaine (30 uCi, 3.5 
mg/kg, i.v.) 10 min after treatment with Albu-Coch (3 mg/kg, 
i.v.) or saline. Ten min after the cocaine injections, brains, 
hearts, and plasma were collected for analysis of cocaine and 
its metabolite, benzoic acid. Treatment with Albu-Coch 
greatly lowered tissue burden. Intact cocaine was nearly 
undetectable in hearts and plasma from the enzyme-treated 
rats, where it was quantitatively replaced by the metabolite, 
benzoic acid. The treatment effect was substantial in brain as 
well, but smaller, consistent with the fact that nervous tissue 
is a preferred site for cocaine uptake. 
0047 FIG. 28. Selective block of cocaine-primed rein 
statement of drug-seeking behavior. Fifteen rats that had pre 
viously self-administered cocaine and extinguished when 
cocaine was replaced with Saline were primed with an i.v. 
injection of saline (S), cocaine (C, 10 mg/kg) or amphetamine 
(A, 2 mg/kg) just before each of twelve daily, 2-hr sessions. 
On days 4 and 6, they received Albu-Coch enzyme (E), 2 
mg/kg i.v., 2 hr beforehand. Data shown are mean SEM of 
total responses on the previously active lever (which had no 
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consequences). Horizontal brackets indicate statistical com 
parisons (* p-0.05: ** p-0.01). 

DETAILED DESCRIPTION 

Definitions 

0048. The following definitions are provided to facilitate 
understanding of certain terms used throughout this specifi 
cation. 
0049. As used herein, “polynucleotide' refers to a nucleic 
acid molecule having a nucleotide sequence encoding a 
fusion protein comprising, or alternatively consisting of, at 
least one molecule of albumin (or a fragment or variant 
thereof) joined in frame to at least one Therapeutic protein X 
(or fragment or variant thereof); a nucleic acid molecule 
having a nucleotide sequence encoding a fusion protein com 
prising, or alternatively consisting of the amino acid 
sequence of SEQID NO:Y (as described in column 6 of Table 
2) or a fragment or variant thereof; a nucleic acid molecule 
having a nucleotide sequence comprising or alternatively 
consisting of the sequence shown in SEQID NO:X; a nucleic 
acid molecule having a nucleotide sequence encoding a 
fusion protein comprising, or alternatively consisting of the 
amino acid sequence of SEQ ID NO:Z; a nucleic acid mol 
ecule having a nucleotide sequence encoding an albumin 
fusion protein of the invention generated as described in Table 
2 or in the Examples; a nucleic acid molecule having a nucle 
otide sequence encoding a Therapeutic albumin fusion pro 
tein of the invention, a nucleic acid molecule having a nucle 
otide sequence contained in an albumin fusion construct 
described in Table 2, or a nucleic acid molecule having a 
nucleotide sequence contained in an albuminfusion construct 
deposited with the ATCC (as described in Table 3). 
0050. As used herein, “albumin fusion construct” refers to 
a nucleic acid molecule comprising, or alternatively consist 
ing of a polynucleotide encoding at least one molecule of 
albumin (or a fragment or variant thereof) joined in frame to 
at least one polynucleotide encoding at least one molecule of 
a Therapeutic protein (or fragment or variant thereof); a 
nucleic acid molecule comprising, or alternatively consisting 
of a polynucleotide encoding at least one molecule of albu 
min (or a fragment or variant thereof) joined in frame to at 
least one polynucleotide encoding at least one molecule of a 
Therapeutic protein (or fragment or variant thereof) gener 
ated as described in Table 2 or in the Examples; or a nucleic 
acid molecule comprising, or alternatively consisting of a 
polynucleotide encoding at least one molecule of albumin (or 
a fragment or variant thereof) joined in frame to at least one 
polynucleotide encoding at least one molecule of a Therapeu 
tic protein (or fragment or variant thereof), further compris 
ing, for example, one or more of the following elements: (1) 
a functional self-replicating vector (including but not limited 
to, a shuttle vector, an expression vector, an integration vec 
tor, and/or a replication system), (2) a region for initiation of 
transcription (e.g., a promoter region, such as for example, a 
regulatable or inducible promoter, a constitutive promoter), 
(3) a region for termination of transcription, (4) a leader 
sequence, and (5) a selectable marker. The polynucleotide 
encoding the Therapeutic protein and albumin protein, once 
part of the albumin fusion construct, may each be referred to 
as a “portion.” “region' or "moiety' of the albumin fusion 
COnStruct. 

0051. The present invention relates generally to poly 
nucleotides encoding albumin fusion proteins; albumin 
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fusion proteins; and methods of treating, preventing, orame 
liorating diseases or disorders using albumin fusion proteins 
or polynucleotides encoding albuminfusion proteins. As used 
herein, “albumin fusion protein’ refers to a proteinformed 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 by genetic fusion (i.e., the albumin fusion protein 
is generated by translation of a nucleic acid in which a poly 
nucleotide encoding all or a portion of a Therapeutic protein 
is joined in-frame with a polynucleotide encoding all or a 
portion of albumin). The Therapeutic protein and albumin 
protein, once part of the albumin fusion protein, may each 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 a highly preferred embodi 
ment, an albumin fusion protein of the invention comprises at 
least one molecule of a Therapeutic protein X or fragment or 
variant of thereof (including, but not limited to a mature form 
of the Therapeutic protein X) and at least one molecule of 
albumin or fragment or variant thereof (including but not 
limited to a mature form of albumin). 
0052. In a further preferred embodiment, an albumin 
fusion protein of the invention is processed by a host cell and 
secreted into the Surrounding culture medium. Processing of 
the nascent albumin fusion protein that occurs in the secretory 
pathways of the host used for expression may include, but is 
not limited to signal peptide cleavage; formation of disulfide 
bonds; proper folding; addition and processing of carbohy 
drates (such as for example, N- and O-linked glycosylation); 
specific proteolytic cleavages; and assembly into multimeric 
proteins. An albumin fusion protein of the invention is pref 
erably in the processed form. In a most preferred embodi 
ment, the “processed form of an albumin fusion protein’ 
refers to an albumin fusion protein product which has under 
gone N-terminal signal peptide cleavage, herein also referred 
to as a “mature albumin fusion protein'. 
0053. In several instances, a representative clone contain 
ing an albumin fusion construct of the invention was depos 
ited with the American Type Culture Collection (herein 
referred to as “ATCCR”). Furthermore, it is possible to 
retrieve a given albumin fusion construct from the deposit by 
techniques known in the art and described elsewhere herein. 
The ATCC(R) is located at 10801 University Boulevard, 
Manassas, Va. 20110-2209, USA. The ATCC(R) deposits were 
made pursuant to the terms of the Budapest Treaty on the 
international recognition of the deposit of microorganisms 
for the purposes of patent procedure. 
0054. In one embodiment, the invention provides a poly 
nucleotide encoding an albuminfusion protein comprising, or 
alternatively consisting of a Therapeutic protein and a serum 
albumin protein. In a further embodiment, the invention pro 
vides an albumin fusion protein comprising, or alternatively 
consisting of a Therapeutic protein and a serum albumin 
protein. In a preferred embodiment, the invention provides an 
albumin fusion protein comprising, or alternatively consist 
ing of a Therapeutic protein and a serum albumin protein 
encoded by a polynucleotide described in Table 2. In a further 
preferred embodiment, the invention provides a polynucle 
otide encoding an albumin fusion protein whose sequence is 
shown as SEQID NO:Yin Table 2. In other embodiments, the 
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invention provides an albumin fusion protein comprising, or 
alternatively consisting of a biologically active and/or thera 
peutically active fragment of a Therapeutic protein and a 
serum albumin protein. In other embodiments, the invention 
provides an albumin fusion protein comprising, or alterna 
tively consisting of a biologically active and/or therapeuti 
cally active variant of a Therapeutic protein and a serum 
albumin protein. In preferred embodiments, the serum albu 
min protein component of the albumin fusion protein is the 
mature portion of serum albumin. The invention further 
encompasses polynucleotides encoding these albumin fusion 
proteins. 
0055. In further embodiments, the invention provides an 
albumin fusion protein comprising, or alternatively consist 
ing 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 pro 
tein 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 protein. The invention 
further encompasses polynucleotides encoding these albumin 
fusion proteins. 
0056. In further embodiments, the invention provides an 
albumin fusion protein comprising, or alternatively consist 
ing of a biologically active and/ortherapeutically active frag 
ment 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 pro 
vides an albumin fusion protein comprising, or alternatively 
consisting of the mature portion of a Therapeutic protein and 
the mature portion of serum albumin. The invention further 
encompasses polynucleotides encoding these albumin fusion 
proteins. 
0.057 
0.058 As stated above, a polynucleotide of the invention 
encodes a protein comprising or alternatively consisting of, at 
least afragment 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. 
0059 An additional embodiment includes a polynucle 
otide encoding a protein comprising or alternatively consist 
ing of at least a fragment or variant of a Therapeutic protein 
and at least a fragment or variant of human serum albumin, 
which are linked with one another by chemical conjugation. 
0060. As used herein, “Therapeutic protein’ refers to pro 
teins, polypeptides, antibodies, peptides or fragments or vari 
ants thereof, having one or more therapeutic and/or biological 
activities. Therapeutic proteins encompassed by the invention 
include but are not limited to, proteins, polypeptides, pep 
tides, antibodies, and biologics. (The terms peptides, pro 
teins, and polypeptides are used interchangeably herein.) It is 
specifically contemplated that the term “Therapeutic protein’ 
encompasses antibodies and fragments and variants thereof. 
Thus a protein of the invention may contain at least afragment 
or variant of a Therapeutic protein, and/or at least a fragment 
or variant of an antibody. Additionally, the term “Therapeutic 

Therapeutic Proteins 
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protein’ may refer to the endogenous or naturally occurring 
correlate of a Therapeutic protein. 
0061. By a polypeptide displaying a “therapeutic activity” 
or a protein 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. 
0062 For example, a non-exhaustive list of “Therapeutic 
protein’ portions which may be comprised by an albumin 
fusion protein of the invention includes, but is not limited to, 
IFNo., ANP, BNP. LANP. VDP. KUP, CNP. DNP, HCC-1, 
beta defensin-2, fractalkine, oxyntomodulin, killer toxin pep 
tide, TIMP-4, PYY, adrenomedullin, ghrelin, CGRP. IGF-1, 
neuraminidase, hemagglutinin, butyrylcholinesterase, endot 
helin, and mechano growth factor. 
0063 Interferon hybrids may also be fused to the amino or 
carboxy terminus of albumin to form an interferon hybrid 
albumin fusion protein. Interferon hybrid albuminfusion pro 
tein may have enhanced, or alternatively, Suppressed inter 
feron activity, Such as antiviral responses, regulation of cell 
growth, and modulation of immune response (Lebleu et al., 
PNAS USA, 73:3107-3111 (1976); Gresser et al., Nature, 
251:543-545 (1974); and Johnson, Texas Reports Biol Med, 
35:357-369 (1977)). Each interferon hybrid albumin fusion 
protein can be used to treat, prevent, or ameliorate viral infec 
tions (e.g., hepatitis (e.g., HCV), or HIV), multiple Sclerosis, 
O CaC. 

0064. In one embodiment, the interferon hybrid portion of 
the interferon hybrid albumin fusion protein comprises an 
interferon alpha-interferon alpha hybrid (herein referred to as 
an alpha-alpha hybrid). For example, the alpha-alpha hybrid 
portion of the interferon hybrid albumin fusion protein con 
sists, or alternatively comprises, of interferon alpha Afused to 
interferon alpha D. In a further embodiment, the A/D hybrid 
is fused at the common BgIII restriction site to interferon 
alpha D, wherein the N-terminal portion of the A/D hybrid 
corresponds to amino acids 1-62 of interferon alpha A and the 
C-terminal portion corresponds to amino acids 64-166 of 
interferon alpha D. For example, this A/D hybrid would com 
prise the amino acid sequence: CDLPQTHSLGSRRTL 
MLLAQMRXISLFSCLKDRHDFGFPQEEFGNQFQKA 
ETIPVLHEMIQQIFNLFTTKDSSAAWDEDLLDKFCTE 
LYQQLNDLEACVMQEERVGETPLMNXDSILAVKK 
YFRRITLYLTEKKYSPCAWEVVRAE 
IMRSLSLSTNLQERLRRKE (SEQID NO:99), wherein the 
X is R or Kand the X is A or V. In an additional embodiment, 
the A/D hybrid is fused at the common PvulII restriction site, 
wherein the N-terminal portion of the A/D hybrid corre 
sponds to amino acids 1-91 of interferon alpha A and the 
C-terminal portion corresponds to amino acids 93-166 of 
interferon alpha D. For example, this A/D hybrid would com 
prise the amino acid sequence: CDLPQTHSLGSRRT 
LMLLAQMRX. ISLFSCLKDRHDFGFPQEEFGNQFQK 
AETIPVLHEMIQQIFNLFSTKDSSAAWDETLLDKFYT 
ELYQQLNDLEACVMQEERVGETPLMNXDSILAVKK 
YFRRITLYLTEKKYSPCAWEVVRAE 
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IMRSLSLSTNLQERLRRKE (SEQ ID NO:100), wherein 
the X is R or Kand the second X is A or V. These hybrids are 
further described in U.S. Pat. No. 4414,510, which is hereby 
incorporated by reference in its entirety. 
0065. In an additional embodiment, the alpha-alpha 
hybrid portion of the interferon hybrid albuminfusion protein 
consists, or alternatively comprises, of interferon alpha A 
fused to interferon alpha F. In a further embodiment, the A/F 
hybrid is fused at the common PvulII restriction site, wherein 
the N-terminal portion of the A/F hybrid corresponds to 
amino acids 1-91 of interferon alpha A and the C-terminal 
portion corresponds to amino acids 93-166 of interferon 
alpha F. For example, this A/F hybrid would comprise the 
amino acid sequence: CDLPQTHSLGSRRTLMLLAQM 
RXISLFSCLKDRHDFGFPQEEFGNQFQ 
KAETIPVLHEMIQQIFNLFSTKDSSAAW 
DETLLDKFYTELYQQLNDMEACVIQEVGVEETPL 
MNVDSILAVK KYFQRrTLYLTEKKYSPCAWEVVRAE 
IMRSFSLSKIFQERLRRKE (SEQ ID NO:101), wherein X 
is either R or K. These hybrids are further described in U.S. 
Pat. No. 4,414.510, which is hereby incorporated by refer 
ence in its entirety. In a further embodiment, the alpha-alpha 
hybrid portion of the interferon hybrid albuminfusion protein 
consists, or alternatively comprises, of interferon alpha A 
fused to interferon alpha B. In an additional embodiment, the 
A/B hybrid is fused at the common PvulII restriction site, 
wherein the N-terminal portion of the A/B hybrid corre 
sponds to amino acids 1-91 of interferon alpha A and the 
C-terminal portion corresponds to amino acids 93-166 of 
interferon alpha B. For example, this A/B hybrid would com 
prise an amino acid sequence: CDLPQTHSLGSRRTLMLL 
AQMRX. ISLFSCLKDRHDFGFPQEEFGNQFQKAETIP 
VLHEMIQQIFNLFSTKDSSAAWDETLLDKFYTELYQ 
QLNDLEXXXXQEVGVIESPLMYEDSILAVRKYF 
QRITLYLTEKKYSSCAWEVVRAEIMRSF 
SLSINLQKRLKSKE (SEQID NO:102), wherein theX is R 
or KandX, through Xs is SCVM or VLCD. These hybrids are 
further described in U.S. Pat. No. 4414,510, which is hereby 
incorporated by reference in its entirety. 
0066. In another embodiment, the interferon hybrid por 
tion of the interferonhybrid albumin fusion protein comprises 
an interferon beta-interferon alpha hybrid (herein referred to 
as a beta-alpha hybrid). For example, the beta-alpha hybrid 
portion of the interferon hybrid albumin fusion protein con 
sists, or alternatively comprises, of interferon beta-1 fused to 
interferon alpha D (also referred to as interferon alpha-1). In 
a further embodiment, the beta-1/alpha D hybrid is fused 
wherein the N-terminal portion corresponds to amino acids 
1-73 of interferon beta-1 and the C-terminal portion corre 
sponds to amino acids 74-167 of interferon alpha D. For 
example, this beta-1/alpha D hybrid would comprise an 
amino acid sequence: MSYNLLGFLQRSSNFQCQKLL 
WQLNGRLEYCLKDRMNFDIPEE 
IKQLQQFQKEDAALTIYEMLQNI 
FAIFRQDSSAAWDEDLLDKFCTELYQQLNDLEACV 
MQEERVGETPLMNXDSILAVKKYFRRIT 
LYLTEKKYSPCAWEVVRAEIMRSLSLST 
NLQERLRRKE (SEQ ID NO:103), wherein X is A or V. 
These hybrids are further described in U.S. Pat. No. 4,758, 
428, which is hereby incorporated by reference in its entirety. 
0067. In another embodiment, the interferon hybrid por 
tion of the interferonhybrid albumin fusion protein comprises 
an interferon alpha-interferon beta hybrid (herein referred to 
as a alpha-beta hybrid). For example, the alpha-beta hybrid 
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portion of the interferon hybrid albumin fusion protein con 
sists, or alternatively comprises, of interferon alpha D (also 
referred to as interferon alpha-1) fused to interferon beta-1. In 
a further embodiment, the alpha D/beta-1 hybrid is fused 
wherein the N-terminal portion corresponds to amino acids 
1-73 of interferon alpha D and the C-terminal portion corre 
sponds to amino acids 74-166 of interferon beta-1. For 
example, this alpha D/beta-1 hybrid would have an amino 
acid sequence: MCDLPETHSLDNRRTLMLLAQM 
SRISPSSCLMDRHDFGFPQEEFDGN 
QFQKAPAISVLHELIQQIFNLFTTKDSSSTGWNET 
IVENLLANVYHQINHLKTVLEEKLEKED 
FTRGKLMSSLHLKRYYGRILHYLKAKEY 
SHCAWTIVRVEILRNFYFINRLTGYLRN (SEQ ID 
NO:104). These hybrids are further described in U.S. Pat. No. 
4,758,428, which is hereby incorporated by reference in its 
entirety. 
0068. In further embodiments, the interferon hybrid por 
tion of the interferon hybrid albumin fusion proteins may 
comprise additional combinations of alpha-alpha interferon 
hybrids, alpha-beta interferon hybrids, and beta-alpha inter 
feron hybrids. In additional embodiments, the interferon 
hybrid portion of the interferon hybrid albumin fusion protein 
may be modified to include mutations, Substitutions, dele 
tions, or additions to the amino acid sequence of the inter 
feron hybrid. Such modifications to the interferon hybrid 
albumin fusion proteins may be made, for example, to 
improve levels of production, increase stability, increase or 
decrease activity, or confer new biological properties. 
0069. The above-described interferon hybrid albumin 
fusion proteins are encompassed by the invention, as are host 
cells and vectors containing polynucleotides encoding the 
polypeptides. In one embodiment, a interferon hybrid albu 
min fusion protein encoded by a polynucleotide as described 
above has extended shelflife. In an additional embodiment, a 
interferon hybrid albumin fusion protein encoded by a poly 
nucleotide described above has a longer serum half-life and/ 
or more stabilized activity in Solution (or in a pharmaceutical 
composition) in vitro and/or in vivo than the corresponding 
unfused interferon hybrid molecule. 
0070. 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, inhibition of HIV-1 infection of cells, stimu 
lation of intestinal epithelial cell proliferation, reducing intes 
tinal epithelial cell permeability, stimulating insulin secre 
tion, induction of bronchodilation and vasodilation, 
inhibition of aldosterone and renin secretion, blood pressure 
regulation, promoting neuronal growth, enhancing an 
immune response, enhancing inflammation, Suppression of 
appetite, or any one or more of the biological activities 
described in the “Biological Activities' section below and/or 
as disclosed for a given Therapeutic protein in Table 1 (col 
umn 2). 
0071. In one embodiment, IFN-alpha-HSA fusions are 
used to inhibit viral agents classified under Category A-Filo 
(Ebola), Arena (Pichende), Category B-Toga (VEE) or Cat 
egory C-Bunya (Punto toro), Flavi (Yellow fever, West Nile). 
For example, CPE inhibition, neutral red staining and virus 
yield assays were employed to evaluate the antiviral activities 
of INF-alpha fused downstream of HSA (CID 3165 protein). 
The pharmacokinetics and pharmacodynamic activity of CID 
31.65 protein in cynomolgus monkeys and human Subjects 
were evaluated. The results indicate that antiviral activity was 
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achieved against all the RNA viruses evaluated with a favor 
able safety index. The IC50 values ranged from <0.1 ng/ml 
(Punta Toro A) to 19 ng/ml (VEE) in the CPE assay. In 
cynomolgus monkeys, the half-life of CID 31.65 protein was 
90 hours and was detectable up to 14 days post-dose. In 
human subjects, CID 3165 protein was safe and well toler 
ated. C following single injection doses was dose-propor 
tional. The mean C, in the 500ug cohort was 22 ng/ml, and 
the meant was 150 hours. Dosing once every 2-4 weeks or 
more is Supported by the pharmacokinetics. Antiviral 
response against Hepatitis C was observed in the majority of 
subjects in the single injection cohorts (120-500 ug). 
(0072. In a further embodiment, IFN-alpha-HSA fusions 
are used to treat patients with chronic Hepatitis C infection 
(HCV). Interferon alpha, also known as interferon alfa or 
leukocyte interferon, is the standard of care for treatment of 
patients infected with HCV. The term “interferon alpha 
refers to a family of highly homologous related polypeptides 
with anti-viral activity. The interferon alpha portion of the 
IFN-alpha-HSA fusion consists or alternatively comprises 
any interferon alpha or fragment thereof known in the art. 
Non-limiting examples of the interferon alpha portion of the 
IFN-alpha-HSA fusion proteins of the invention include, but 
are not limited to, the interferon alpha proteins disclosed in 
the Therapeutic protein column of Table 1. In particular 
embodiments, the interferon alpha portion consists or alter 
natively comprises interferon alpha-2a, interferon alpha-2b. 
interferon alpha-2c, consensus interferon, interferon alfacon 
1, interferon alpha-n1, interferon alpha-n3, any commercially 
available form of interferon alpha, Such as, for example, 
INTRONR A (Schereing Corp., Kenilworth, N.J.), ROF 
ERONRA (Hoffman-La Roche, Nutley, N.J.), Berofor alpha 
inteferon (Boehringer Ingelheim Pharmaceutical, Inc., 
Ridgefied, Conn.), OMNIFERONTM (Viragen, Inc., Planta 
tion, Fla.), MULTIFERONTM (Viragen, Inc., Plantation, Fla.) 
WELLFERONR (GlaxoSmithKline, London, Great Britian), 
INFERGENR (Amgen, Inc., Thousands Oaks, Calif.), 
SUMIFERONR) (Sumitomo, Japan), BELEROFONR (Nau 
tilus Biotech, France), MAXY-ALPHATM (Maxygen, Red 
wood City, Calif/Hoffman-La Roche, Nutley, N.J.), or any 
purified interferon alpha product or a fragment thereof. In 
further embodiments, the interferon alpha portion of the IFN 
alpha-HSA fusion protein consists or alternatively comprises 
interferon alpha modified or formulated for extended or con 
trolled release. For example, the interferon alpha portion con 
sists, or alternatively comprises commercially available 
extended release or controlled release interferon alpha, 
including, but not limited to interferon-alpha-XL (Flamel 
Technologies, France) and LOCTERONTM (BioLex Thera 
peutics/OctoPlus, Pittsboro, N.C.). In additional embodi 
ments, the interferon alpha portion of the IFN-alpha-HSA 
fusion protein may be modified by the attachment of chemical 
moieties. For example, the inteferon alpha portion may be 
modified by pegylation. Accordingly, in additional embodi 
ments, the interferon alpha portion of the IFN-alpha-HSA 
fusion protein consists or alternatively comprises pegylated 
forms of interferon alpha-2a.2b, or consensus interferon and 
include, but are not limited to, a commercially available pegy 
lated interferon alpha, such as, for example, PEG-INTRONR) 
(Schereing Corp., Kenilworth, N.J.), PEGASYSR (Hoffman 
La Roche, Nutley, N.J.), PEG-OMNIFERONTM (Viragen, 
Inc., Plantation, Fla.) or a fragment thereof. However, as used 
herein, “IFN-alpha-HSA'fusions refers to the HSA fused to 
any of the interferon alpha proteins known in the art or a 
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fragment thereof. Patients infected with HCV may fall within 
two categories based on previous exposure to an interferon 
regimen for treatment of the HCV infection. “Treatment 
naive patients’ or “naive patients’ are those patients who 
have never been treated with an interferon regimen. “Treat 
ment-experienced patients’ or “experienced patients’ are 
those patients who have been treated or are currently being 
treated with an interferon regimen. “Non-responders' are 
experienced patients who have been previously treated with 
an interferon regimen but have failed to meet the primary 
endpoint of treatment such as an early viral load reduction 
(EVR) or an end-of-treatment response (ETR). “Relapsers' 
are experienced patients who have previously been treated 
with an interferon regimen and have a achieved primary end 
point of treatment such as EVR or ETR, but become subse 
quently positive for HCV at later time points. However, as 
used herein, an "HCV patient” refers to a patient who is 
infected with HCV and who is either naive or experienced. In 
addition, as used herein, an "HCV patient' who is “experi 
enced' is either a non-responder or a relapser. 
0073. In addition, the Hepatitis C virus can be classified 
into numerous genotypes, with four genotypes, genotype 1, 2, 
3, or 4, being the most prevalent. Generally, the Hepatitis C 
virus that infects an HCV patient comprises a single geno 
type. However, the Hepatitis virus can comprise a combina 
tion of two or more genotypes. In addition, the genotype of 
Hepatitis C virus may also be a variant of one of the known 
HCV genotypes. In a further embodiment, the Hepatitis C 
virus of the HCV patient is genotype 1 or a variant thereof. 
However, as used herein, “HCV refers to the Hepatitis C 
virus of any genotype, or combination or variants thereof. 
0074 The standard treatment regimen for patients with 
HCV involves treatment with interferon alpha in combination 
with an antiviral agent, such as, ribavirin. In general, the 
interferon alpha is administered daily, twice-a-week, or 
weekly and the ribavirin is administered daily. However, 
recent studies have also used inteferon alpha in combination 
with other antiviral agents known in the art for the treatment 
of HCV. Thus, in a further embodiment the IFN-alpha-HSA 
fusion may be administered to the HCV patient either alone or 
in combination with an antiviral agent, such as, for example, 
ribavirin. In a more preferred embodiment, IFN-alpha-HSA 
fusion may be administered to the HCV patient in combina 
tion with one, two three, or more antiviral agents, such as, for 
example, ribavirin and an additional antiviral agent. 
0075. As noted above, pharmokinetics of the CID 31.65 
protein Support a dosing schedule of once every 2-4 weeks or 
greater. Thus, in a further embodiment, the HCV patients are 
treated with an IFN-alpha-HSA fusion by administration 
once every 2-4 weeks alone or in combination with an effec 
tive amount of an antiviral agent. In a preferred embodiment, 
the HCV patients are treated with an IFN-alpha-HSA fusion 
by administration once every 2-4 weeks in combination with 
an effective amount of one, two three, or more antiviral 
agents. In an additional preferred embodiment, the IFN-al 
pha-HSA fusion is administered to the HCV patient once 
every 4 weeks. In an additional preferred embodiment, the 
IFN-alpha-HSA fusion is administered to the HCV patient 
more than once every 4 weeks. In additional embodiments, 
the IFN-alpha-HSA fusion is adminstered once every 4 weeks 
or more to an HCV patient, wherein the treatment also 
includes administration of an effective amount of one, two 
three, or more antiviral agents. 
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0076. In a another embodiment, IFN-alpha-HSA fusions 
may be used as a low-dose monotherapy for maintenance 
therapy of HCV. In a further additional embodiment, IFN 
alpha-HSA fusions may used in combination with ribavirin 
and one or more other antiviral agents for the treatment of 
HCV. Alternatively, in another embodiment, IFN-alpha-HSA 
fusions may be used in combination with one, two, three, or 
more antiviral agents, other than ribavirin, for the treatment of 
HCV. 

(0077. In an additional embodiment, IFN-alpha-HSA 
fusions may be used for the treatment of other viral infections. 
For example, in one embodiment, IFN-alpha-HSA fusions 
may be used for the treatment of Hepatitis B (HBV). In an 
additional embodiment, IFN-alpha-HSA fusions may be used 
for the treatment of Human Papilloma Virus (HPV). In a 
further embodiment, IFN-alpha-HSA fusions may be used in 
the treatment of cancer, including, but not limited to hairy cell 
leukemia, malignant melanoma, follicular lymphoma, 
chronic myelogenous leukemia, AIDS related Kaposi's Sar 
coma, multiple myeloma, or renal cell cancer. 
0078. In another embodiment, HSA fusions with natri 
uretic peptides, including but not limited to ANP-HSA 
fusions or BNP-HSA fusions, may be used for the treatment 
of cardiovascular disorders. For example, in a preferred 
embodiment, HSA fusions with natriuretic peptides, includ 
ing but not limited to ANP-HSA fusions or BNP-HSA 
fusions, may be used for the treatment of congestive heart 
failure. In an additional preferred embodiment, HSA fusions 
with natriuretic peptides, including but not limited to ANP 
HSA fusions or BNP-HSA fusions, may be used in the treat 
ment of post-myocardial infarction. In additional embodi 
ments, HSA fusions with natriuretic peptides, including but 
not limited to ANP-HSA fusions or BNP-HSA fusions, may 
be used to additional cardiovascular disorders, including, but 
not limited to hypertension, Salt-sensitive hypertension, 
angina pectoris, peripheral artery disease, hypotension, car 
diac Volume overload, cardiac decompensation, cardiac fail 
ure, left Ventricular dysfunction, dyspnea, myocardial reper 
fusion injury, or left ventricular remodeling. In another 
embodiment, HSA fusions with natriuretic peptides, includ 
ing but not limited to ANP-HSA fusions or BNP-HSA 
fusions, may be used in the treatment for elevated aldosterone 
levels, which can lead to vasoconstriction, impaired cardiac 
output and/or hypertension. In further embodiments, HSA 
fusions with natriuretic peptides, including but not limited to 
ANP-HSA fusions or BNP-HSA fusions, may be used in the 
treatment of renal diseases, including, but not limited to dia 
betic nephropathy, glomerular hypertrophy, glomerular 
injury, renal glomerular disease, acute and/or chronic renal 
failure. In an additional embodiment, HSA fusions with natri 
uretic peptides, including but not limited to ANP-HSA 
fusions or BNP-HSA fusions, may be used to treat stroke or 
excess fluid in tissues. 

0079. In an additional embodiment, HSA may be fused 
with natriuretic peptide variants including, but not limited to, 
BNP-HSA fusions wherein the BNP component of the fusion 
protein is BNP amino acid residues 1-29. In one embodiment, 
the BNP component of the HSA fusion protein consists of two 
BNP variants (e.g., BNP amino acid residues 1-29) in tandem. 
In another embodiment, the BNP component of the HSA 
fusion protein consists of three, four, five or more BNP vari 
ants (e.g., BNP amino acid residues 1-29) in tandem. In a 
preferred embodiment, HSA fusions with BNP variants (e.g., 
BNP amino acid residues 1-29) may be used for the treatment 
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of congestive heart failure. In an additional preferred embodi 
ment, HSA fusions with BNP variants (e.g., BNP amino acid 
residues 1-29) may be used in the treatment of post-myocar 
dial infarction. In an additional embodiment, HSA fusions 
with BNP variants (e.g., BNP amino acid residues 1-29) may 
be used to treat additional cardiovascular disorders, includ 
ing, but not limited to, hypertension, salt-sensitive hyperten 
Sion, angina pectoris, peripheral artery disease, hypotension, 
cardiac Volume overload, cardiac decompensation, cardiac 
failure, non-hemodynamic CHF, left ventricular dysfunction, 
dyspnea, myocardial reperfusion injury, or left ventricular 
remodeling. In another embodiment, HSA fusions with BNP 
variants (e.g., BNP amino acid residues 1-29) may be used in 
the treatment for elevated aldosterone levels, which can lead 
to vasoconstriction, impaired cardiac output and/or hyperten 
sion. In a preferred embodiment, HSA fusion with BNP vari 
ants (e.g., BNP amino acid residues 1-29) may be used in the 
treatment of renal disorders or diseases, including, but not 
limited to, diabetic nephropathy, glomerular hypertrophy, 
glomerular injury, renal glomerular disease, acute and/or 
chronic renal failure. In an additional embodiment HSA 
fusions with BNP variants (e.g., BNP amino acid residues 
1-29) may be used to treat stroke or excess fluid in tissues. 
0080. In related but distinct embodiments, the invention is 
directed to natriuretic peptide variants including, but not lim 
ited to BNP amino acid residues 1-29, wherein the peptides 
are not fused with HSA. In one embodiment, the BNP vari 
ants of the invention have the sequence of two BNP variants 
(e.g., BNP amino acid residues 1-29) in tandem. In an addi 
tional embodiment, the BNP variants of the invention have 
the sequence of three, four, five or more BNP variants (e.g., 
BNP amino acid residues 1-29) in tandem. In a preferred 
embodiment, the BNP variants (e.g., BNP amino acid resi 
dues 1-29) of the invention may be used for the treatment of 
congestive heart failure. In an additional preferred embodi 
ment, the BNP variants (e.g., BNP amino acid residues 1-29) 
of the invention may be used in the treatment of post-myo 
cardial infarction. In an additional embodiment, the BNP 
variants (e.g., BNP amino acid residues 1-29) of the invention 
may be used to treat additional cardiovascular disorders, 
including, but not limited to, hypertension, salt-sensitive 
hypertension, angina pectoris, peripheral artery disease, 
hypotension, cardiac Volume overload, cardiac decompensa 
tion, cardiac failure, non-hemodynamic CHF, left ventricular 
dysfunction, dyspnea, myocardial reperfusion injury, or left 
ventricular remodeling. In another embodiment, the BNP 
variants (e.g., BNP amino acid residues 1-29) of the invention 
may be used in the treatment for elevated aldosterone levels, 
which can lead to vasoconstriction, impaired cardiac output 
and/or hypertension. In a further preferred embodiment, the 
BNP variants (e.g., BNP amino acid residues 1-29) of the 
invention may be used in the treatment of renal disorders or 
diseases, including, but not limited to, diabetic nephropathy; 
glomerular hypertrophy, glomerular injury, renal glomerular 
disease, acute and/or chronic renal failure. In an additional 
embodiment, the BNP variants (e.g., BNP amino acid resi 
dues 1-29) of the invention may be used to treat stroke or 
excess fluid in tissues. 

0081. In a further embodiment, the invention is directed to 
natriuretic peptide variants including, but not limited to, BNP 
variants (e.g., BNP amino acid residues 1-29), that have been 
modified in order to extend half-life, biological activity, and/ 
or to facilitate purification of the variant. According to this 
embodiment, the natriuretic peptide variants (e.g., BNP 
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amino acid residues 1-29) may be pegylated, methylated, or 
otherwise chemically modified or conjugated using tech 
niques known in the art. Alternatively, methods known in the 
art may be used to recombinantly fuse the natriuretic peptide 
variants of the invention to other peptide sequences known in 
the art to extend half-life, improve biological activity and/or 
facilitate purification. For example, natriuretic peptide vari 
ants of the invention may be fused or conjugated to an anti 
body Fc region, or portion thereof. The antibody portion 
fused to a natriuretic variants (e.g., BNP amino acid residues 
1-29) of the invention may comprise the constant region, 
hinge region, CH1 domain, CH2 domain, and CH3 domain or 
any combination of whole domains or portions thereof. The 
natriuretic variants may also be fused or conjugated to the 
above antibody portions to form multimers. For example, Fc 
portions fused to the polypeptides of the present invention 
(e.g., BNP amino acid residues 1-29) can form dimers 
through disulfide bonding between the Fc portions. Higher 
multimeric forms can be made by fusing the variants to por 
tions of IgA and IgM. Methods for fusing or conjugating the 
variants of the present invention to antibody portions are 
known in the art. See, e.g., U.S. Pat. Nos. 5,336,603; 5,622, 
929; 5,359,046; 5,349,053: 5,447,851; 5,112,946; EP 307, 
434; EP 367,166; PCT publications WO 96/04388; WO 
91/06570; Ashkenazi et al., Proc. Natl. Acad. Sci. USA 
88: 10535-10539 (1991); Zheng et al., J. Immunol. 154:5590 
5600 (1995); and Vil et al., Proc. Natl. Acad. Sci. USA 
89:11337-11341 (1992) (said references incorporated by ref. 
erence in their entireties). In an additional embodiment, the 
modified BNP variants of the invention have the sequence of 
two BNP variants (e.g., BNP amino acid residues 1-29) in 
tandem. In an additional embodiment, the modified BNP 
variants of the invention have the sequence of three, four, five 
or more BNP variants (e.g., BNP amino acid residues 1-29) in 
tandem. In a preferred embodiment, the modified BNP vari 
ants (e.g., BNP amino acid residues 1-29) of the invention 
may be used for the treatment of congestive heart failure. In a 
preferred embodiment, the modified BNP variants (e.g., BNP 
amino acid residues 1-29) of the invention may be used in the 
treatment of post-myocardial infarction. In an additional 
embodiment, the modified BNP variants (e.g., BNP amino 
acid residues 1-29) of the invention may be used to treat 
additional cardiovascular disorders, including, but not limited 
to, hypertension, salt-sensitive hypertension, angina pectoris, 
peripheral artery disease, hypotension, cardiac Volume over 
load, cardiac decompensation, cardiac failure, non-hemody 
namic CHF, left ventricular dysfunction, dyspnea, myocar 
dial reperfusion injury, or left ventricular remodeling. In 
another embodiment, the modified BNP variants (e.g., BNP 
amino acid residues 1-29) of the invention may be used in the 
treatment for elevated aldosterone levels, which can lead to 
vasoconstriction, impaired cardiac output and/or hyperten 
sion. In a preferred embodiment, the modified BNP variants 
(e.g., BNP amino acid residues 1-29) of the invention may be 
used in the treatment of renal disorders or diseases, including, 
but not limited to, diabetic nephropathy, glomerular hyper 
trophy, glomerular injury, renal glomerular disease, acute 
and/or chronic renal failure. In an additional embodiment, the 
modified BNP variants (e.g., BNP amino acid residues 1-29) 
of the invention may be used to treat stroke or excess fluid in 
tissues. 

I0082 In another embodiment, CNP-HSA fusions may be 
used in the regulation of endochodral ossification. For 
example, in a preferred embodiment, CNP-HSA fusions may 
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be used in the treatment of skeletal dysplasias, including, but 
not limited to anchondroplasia, hypochondroplasia, and tha 
natophoric dysplasia. 
I0083. As used herein, “therapeutic activity” or “activity” 
may refer to an activity whose effect is consistent with a 
desirable therapeutic outcome inhumans, 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. 
Such invitro 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 (column 3) of Table 1. 
0084. Therapeutic proteins corresponding to a Therapeu 

tic protein portion of an albumin fusion protein of the inven 
tion, 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 polypep 
tide backbone. There are usually two major types of glyco 
Sylation: glycosylation characterized by O-linked oligosac 
charides, which are attached to serine or threonine residues; 
and glycosylation characterized by N-linked oligosaccha 
rides, which are attached to asparagine residues in an Asn-X- 
Ser or Asn-X-Thr sequence, where X can be any amino acid 
except proline. N-acetylneuramic acid (also known as silica 
acid) is usually the terminal residue of both N-linked and 
O-linked oligosaccharides. Variables such as protein struc 
ture and cell type influence the number and nature of the 
carbohydrate units within the chains at different glycosyla 
tion sites. Glycosylation isomers are also common at the same 
site within a given cell type. 
0085. Therapeutic proteins corresponding to a Therapeu 

tic protein portion of an albumin fusion protein of the inven 
tion, 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. 
I0086. Therapeutic proteins, particularly those disclosed in 
Table 1, and their nucleic acid and amino acid sequences are 
well known in the art and available in public databases such as 
Chemical Abstracts Services Databases (e.g., the CAS Reg 
istry), GenBank, and Subscription provided databases such as 
GenSeq (e.g., Derwent). Exemplary nucleotide sequences of 
Therapeutic proteins which may be used to derive a poly 
nucleotide of the invention are shown in column 7, “SEQID 
NO:X” of Table 2. Sequences shown as SEQID NO:X may 
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be a wild type polynucleotide sequence encoding a given 
Therapeutic protein (e.g., either full length or mature), or in 
Some instances the sequence may be a variant of said wild 
type polynucleotide sequence (e.g., a polynucleotide which 
encodes the wild type Therapeutic protein, wherein the DNA 
sequence of said polynucleotide has been optimized, for 
example, for expression in a particular species; or a poly 
nucleotide encoding a variant of the wild type Therapeutic 
protein (i.e., a site directed mutant; an allelic variant)). It is 
well within the ability of the skilled artisan to use the 
sequence shown as SEQ ID NO:X to derive the construct 
described in the same row. For example, if SEQ ID NO:X 
corresponds to a full length protein, but only a portion of that 
protein is used to generate the specific CID, it is within the 
skill of the art to rely on molecular biology techniques, such 
as PCR, to amplify the specific fragment and clone it into the 
appropriate vector. 
I0087 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 “Therapeu 
tic Protein X column of Table 1 (column 1), or fragment or 
variant thereof. 
I0088 Table 1 provides a non-exhaustive list of Therapeu 
tic proteins that correspond to a Therapeutic protein portion 
of an albumin fusion protein of the invention, or an albumin 
fusion protein encoded by a polynucleotide of the invention. 
The first column, “Therapeutic Protein X. discloses Thera 
peutic protein molecules that may be followed by parentheses 
containing Scientific and brand names of proteins that com 
prise, or alternatively consist of that Therapeutic protein 
molecule or a fragment or variant thereof. “Therapeutic pro 
tein X’ as used herein may refer either to an individual Thera 
peutic protein molecule, or to the entire group of Therapeutic 
proteins associated with a given Therapeutic protein mol 
ecule disclosed in this column. The “Biological activity” 
column (column 2) describes Biological activities associated 
with the Therapeutic protein molecule. Column 3, “Exem 
plary Activity Assay.” provides references that describe 
assays which may be used to test the therapeutic and/or bio 
logical activity of a Therapeutic protein:X or an albumin 
fusion protein comprising a Therapeutic protein X (or frag 
ment thereof) 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 therein, for example) for 
assaying the corresponding biological activity set forth in the 
“Biological Activity” column of Table 1. The fourth column, 
“Preferred Indication:Y” describes disease, disorders, and/or 
conditions that may be treated, prevented, diagnosed, and/or 
ameliorated by Therapeutic protein X or an albumin fusion 
protein comprising a Therapeutic protein X (or fragment 
thereof) portion. The “Construct ID' column (column 5) pro 
vides a link to an exemplary albumin fusion construct dis 
closed in Table 2 which encodes an albumin fusion protein 
comprising, or alternatively consisting of the referenced 
Therapeutic Protein X (or fragment thereof) portion. 
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0089 Table 2 provides a non-exhaustive list of polynucle 
otides of the invention comprising, or alternatively consisting 
of nucleic acid molecules encoding an albumin fusion pro 
tein. The first column, “Fusion No.” gives a fusion number to 
each polynucleotide. Column 2. “Construct ID provides a 
unique numerical identifier for each polynucleotide of the 
invention. The Construct IDs may be used to identify poly 
nucleotides which encode albumin fusion proteins compris 
ing, or alternatively consisting of a Therapeutic protein por 
tion corresponding to a given Therapeutic Protein:X listed in 
the corresponding row of Table 1 wherein that ConstructID is 
listed in column 5. The “ConstructName” column (column 3) 
provides the name of a given albumin fusion construct or 
polynucleotide. 
0090. The fourth column in Table 2, “Description” pro 
vides a general description of a given albumin fusion con 
struct, and the fifth column, “Expression Vector' lists the 
vector into which a polynucleotide comprising, or alterna 
tively consisting of a nucleic acid molecule encoding a given 
albumin fusion protein was cloned. Vectors are known in the 
art, and are available commercially or described elsewhere. 
For example, as described in the Examples, an “expression 
cassette' comprising, or alternatively consisting of one or 
more of (1) a polynucleotide encoding a given albumin fusion 
protein, (2) a leader sequence, (3) a promoter region, and (4) 
a transcriptional terminator, may be assembled in a conve 
nient cloning vector and Subsequently be moved into an alter 
native vector, Such as, for example, an expression vector 
including, for example, a yeast expression vector or a mam 
malian expression vector. In one embodiment, for expression 
in S. cervisiae, an expression cassette comprising, or alterna 
tively consisting of a nucleic acid molecule encoding an 
albumin fusion protein is cloned into pSAC35. In another 
embodiment, for expression in CHO cells, an expression cas 
sette comprising, or alternatively consisting of a nucleic acid 
molecule encoding an albumin fusion protein is cloned into 
pC4. In a further embodiment, a polynucleotide comprising 
or alternatively consisting of a nucleic acid molecule encod 
ing the Therapeutic protein portion of an albumin fusion 
protein is cloned into pC4:HSA. In a still further embodi 
ment, for expression in NS0 cells, an expression cassette 
comprising, or alternatively consisting of a nucleic acid mol 
ecule encoding an albumin fusion protein is cloned into 
pEE 12. Other useful cloning and/or expression vectors will 
be known to the skilled artisan and are within the scope of the 
invention. 

0091 Column 6, “SEQID NO:Y” provides the full length 
amino acid sequence of the albumin fusion protein of the 
invention. In most instances, SEQ ID NO:Y shows the 
unprocessed form of the albumin fusion protein encoded in 
other words, SEQ ID NO:Y shows the signal sequence, a 
HSA portion, and a therapeutic portion all encoded by the 
particular construct. Specifically contemplated by the present 
invention are all polynucleotides that encode SEQID NO:Y. 
When these polynucleotides are used to express the encoded 
protein from a cell, the cell's natural secretion and processing 
steps produces a protein that lacks the signal sequence listed 
in columns 4 and/or 11 of Table 2. The specific amino acid 
sequence of the listed signal sequence is shown later in the 
specification or is well known in the art. Thus, most preferred 
embodiments of the present invention include the albumin 
fusion protein produced by a cell (which would lack the 
leader sequence shown in columns 4 and/or 11 of Table 2). 
Also most preferred are polypeptides comprising SEQ ID 
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NO:Y without the specific leader sequence listed in columns 
4 and/or 11 of Table 2. Compositions comprising these two 
preferred embodiments, including pharmaceutical composi 
tions, are also preferred. Moreover, it is well within the ability 
of the skilled artisan to replace the signal sequence listed in 
columns 4 and/or 11 of Table 2 with a different signal 
sequence, such as those described later in the specification to 
facilitate secretion of the processed albumin fusion protein. 
0092. The seventh column, “SEQID NO:X” provides the 
parent nucleic acid sequence from which a polynucleotide 
encoding a Therapeutic protein portion of a given albumin 
fusion protein may be derived. In one embodiment, the parent 
nucleic acid sequence from which a polynucleotide encoding 
a Therapeutic protein portion of an albumin fusion protein 
may be derived comprises the wild type gene sequence 
encoding a Therapeutic protein shown in Table 1. In an alter 
native embodiment, the parent nucleic acid sequence from 
which a polynucleotide encoding a Therapeutic protein por 
tion of an albumin fusion protein may be derived comprises a 
variant or derivative of a wild type gene sequence encoding a 
Therapeutic protein shown in Table 1. Such as, for example, a 
synthetic codon optimized variant of a wild type gene 
sequence encoding a Therapeutic protein. 
(0093. The eighth column, “SEQ ID NO:Z. provides a 
predicted translation of the parent nucleic acid sequence 
(SEQ ID NO:X). This parent sequence can be a full length 
parent protein used to derive the particular construct, the 
mature portion of a parent protein, a variant or fragment of a 
wildtype protein, or an artificial sequence that can be used to 
create the described construct. One of skill in the art can use 
this amino acid sequence shown in SEQID NO:Z to deter 
mine which amino acid residues of an albumin fusion protein 
encoded by a given construct are provided by the therapeutic 
protein. Moreover, it is well within the ability of the skilled 
artisan to use the sequence shown as SEQID NO:Z to derive 
the construct described in the same row. For example, if SEQ 
ID NO:Z corresponds to a full length protein, but only a 
portion of that protein is used to generate the specific CID, it 
is within the skill of the art to rely on molecular biology 
techniques, such as PCR, to amplify the specific fragment and 
clone it into the appropriate vector. 
0094 Amplification primers provided in columns 9 and 
10, “SEQ ID NO:A” and “SEQ ID NO:B” respectively, are 
exemplary primers used to generate a polynucleotide com 
prising or alternatively consisting of a nucleic acid molecule 
encoding the Therapeutic protein portion of a given albumin 
fusion protein. In one embodiment of the invention, oligo 
nucleotide primers having the sequences shown in columns 9 
and/or 10 (SEQID NOS:A and/or B) are used to PCR amplify 
a polynucleotide encoding the Therapeutic protein portion of 
an albumin fusion protein using a nucleic acid molecule com 
prising or alternatively consisting of the nucleotide sequence 
provided in column 7 (SEQID NO:X) of the corresponding 
row as the template DNA. PCR methods are well-established 
in the art. Additional useful primer sequences could readily be 
envisioned and utilized by those of ordinary skill in the art. 
0095. In an alternative embodiment, oligonucleotide 
primers may be used in overlapping PCR reactions to gener 
ate mutations within a template DNA sequence. PCR meth 
ods are known in the art. 

0096. As shown in Table 3, certain albumin fusion con 
structs disclosed in this application have been deposited with 
the ATCCR). 
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TABLE 3 

ATCC Deposit No./ 
ConstructID ConstructName Date 

2249 pSAC35:IFNa2-HSA PTA-3763 
also named pSAC23:IFNC2-HSA Oct. 4, 2001 

2343 pSAC35.INV-IFNA2.HSA PTA-3940 
Dec. 19, 2001 

2381 pC4:HSA-IFNa2(C17-E181) PTA-3942 
Dec. 19, 2001 

2382 pC4:IFNa2-HSA PTA-3939 
Dec. 19, 2001 

316S pSAC35:HSA.IFNa PTA-4670 
also named CID 3165, Sep. 16, 2002 
pSAC35:HSA.INFC. 

0097. It is possible to retrieve a given albumin fusion con 
struct from the deposit by techniques known in the art and 
described elsewhere herein (see, Example 10). The ATCC is 
located at 10801 University Boulevard, Manassas, Va. 20110 
2209, USA. The ATCC deposits were made pursuant to the 
terms of the Budapest Treaty on the international recognition 
of the deposit of microorganisms for the purposes of patent 
procedure. 
0098. In a further embodiment of the invention, an 
“expression cassette' comprising, or alternatively consisting 
of one or more of (1) a polynucleotide encoding a given 
albumin fusion protein, (2) a leader sequence, (3) a promoter 
region, and (4) a transcriptional terminator can be moved or 
“subcloned from one vector into another. Fragments to be 
subcloned may be generated by methods well known in the 
art, such as, for example, PCR amplification (e.g., using oli 
gonucleotide primers having the sequence shown in SEQID 
NO: A or B), and/or restriction enzyme digestion. 
0099. In preferred embodiments, the albumin fusion pro 
teins of the invention are capable of a therapeutic activity 
and/or biologic activity corresponding to the therapeutic 
activity and/or biologic activity of the Therapeutic protein 
corresponding to the Therapeutic protein portion of the albu 
min fusion protein listed in the corresponding row of Table 1. 
In further preferred embodiments, the therapeutically active 
protein portions of the albumin fusion proteins of the inven 
tion are fragments or variants of the protein encoded by the 
sequence shown in SEQID NO:X column of Table 2, and are 
capable of the therapeutic activity and/or biologic activity of 
the corresponding Therapeutic protein. 
0100 Polypeptide and Polynucleotide Fragments and 
Variants 
0101 Fragments 
0102 The present invention is further directed to frag 
ments of the Therapeutic proteins described in Table 1, albu 
min proteins, and/or albumin fusion proteins of the invention. 
0103) The present invention is also directed to polynucle 
otides encoding fragments of the Therapeutic proteins 
described in Table 1, albumin proteins, and/or albumin fusion 
proteins of the invention. 
0104. Even if deletion of one or more amino acids from the 
N-terminus of a protein results in modification or loss of one 
or more biological functions of the Therapeutic protein, albu 
min protein, and/or albumin fusion protein of the invention, 
other Therapeutic activities and/or functional activities (e.g., 
biological activities, ability to multimerize, ability to bind a 
ligand) may still be retained. For example, the ability of 
polypeptides with N-terminal deletions to induce and/or bind 
to antibodies which recognize the complete or mature forms 
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of the polypeptides generally will be retained when less than 
the majority of the residues of the complete polypeptide are 
removed from the N-terminus. Whether a particular polypep 
tide lacking N-terminal residues of a complete polypeptide 
retains such immunologic activities can readily be deter 
mined by routine methods described herein and otherwise 
known in the art. It is not unlikely that a mutein with a large 
number of deleted N-terminal amino acid residues may retain 
Some biological or immunogenic activities. In fact, peptides 
composed of as few as six amino acid residues may often 
evoke an immune response. 
0105. Accordingly, fragments of a Therapeutic protein 
corresponding to a Therapeutic protein portion of an albumin 
fusion protein of the invention, include the full length protein 
as well as polypeptides having one or more residues deleted 
from the amino terminus of the amino acid sequence of the 
reference polypeptide (i.e., a Therapeutic protein referred to 
in Table 1, or a Therapeutic protein portion of an albumin 
fusion protein encoded by a polynucleotide or albumin fusion 
construct described in Table 2). In particular, N-terminal dele 
tions may be described by the general formula III to q, where 
q is a whole integer representing the total number of amino 
acid residues in a reference polypeptide (e.g., a Therapeutic 
protein referred to in Table 1, or a Therapeutic protein portion 
ofan albumin fusion protein of the invention, or a Therapeutic 
protein portion of an albumin fusion protein encoded by a 
polynucleotide or albumin fusion construct described in 
Table 2), and m is defined as any integer ranging from 2 to q 
minus 6. Polynucleotides encoding these polypeptides are 
also encompassed by the invention. 
0106. In addition, fragments of serum albumin polypep 
tides corresponding to an albumin protein portion of an albu 
min fusion protein of the invention, include the full length 
protein as well as polypeptides having one or more residues 
deleted from the amino terminus of the amino acid sequence 
of the reference polypeptide (i.e., serum albumin, or a serum 
albumin portion of an albumin fusion protein encoded by a 
polynucleotide or albumin fusion construct described in 
Table 2). In preferred embodiments, N-terminal deletions 
may be described by the general formula III to 585, where 585 
is a whole integer representing the total number of amino acid 
residues in mature human serum albumin (SEQ ID NO: 1), 
and m is defined as any integer ranging from 2 to 579. Poly 
nucleotides encoding these polypeptides are also encom 
passed by the invention. In additional embodiments, N-ter 
minal deletions may be described by the general formula III to 
609, where 609 is a whole integer representing the total num 
ber of amino acid residues in full length human serum albu 
min (SEQID NO:3), and m is defined as any integer ranging 
from 2 to 603. Polynucleotides encoding these polypeptides 
are also encompassed by the invention. 
0107 Moreover, fragments of albumin fusion proteins of 
the invention, include the full length albumin fusion protein 
as well as polypeptides having one or more residues deleted 
from the amino terminus of the albumin fusion protein (e.g., 
an albumin fusion protein encoded by a polynucleotide or 
albumin fusion construct described in Table 2: or an albumin 
fusion protein having the amino acid sequence disclosed in 
column 6 of Table 2). In particular, N-terminal deletions may 
be described by the general formula III to q, where q is a 
whole integer representing the total number of amino acid 
residues in the albumin fusion protein, and m is defined as any 
integer ranging from 2 to q minus 6. Polynucleotides encod 
ing these polypeptides are also encompassed by the invention. 
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0108. Also as mentioned above, even if deletion of one or 
more amino acids from the N-terminus or C-terminus of a 
reference polypeptide (e.g., a Therapeutic protein; serum 
albumin protein; or albumin fusion protein of the invention) 
results in modification or loss of one or more biological 
functions of the protein, other functional activities (e.g., bio 
logical activities, ability to multimerize, ability to bind a 
ligand) and/or Therapeutic activities may still be retained. For 
example the ability of polypeptides with C-terminal deletions 
to induce and/or bind to antibodies which recognize the com 
plete or mature forms of the polypeptide generally will be 
retained when less than the majority of the residues of the 
complete or mature polypeptide are removed from the C-ter 
minus. Whether a particular polypeptide lacking the N-termi 
nal and/or C-terminal residues of a reference polypeptide 
retains Therapeutic activity can readily be determined by 
routine methods described herein and/or otherwise known in 
the art. 

0109 The present invention further provides polypeptides 
having one or more residues deleted from the carboxy termi 
nus of the amino acid sequence of a Therapeutic protein 
corresponding to a Therapeutic protein portion of an albumin 
fusion protein of the invention (e.g., a Therapeutic protein 
referred to in Table 1, or a Therapeutic protein portion of an 
albumin fusion protein encoded by a polynucleotide or albu 
min fusion construct described in Table 2). In particular, 
C-terminal deletions may be described by the general formula 
I to n, where n is any whole integer ranging from 6 to q minus 
1, and where q is a whole integer representing the total num 
ber of amino acid residues in a reference polypeptide (e.g., a 
Therapeutic protein referred to in Table 1, or a Therapeutic 
protein portion of an albumin fusion protein encoded by a 
polynucleotide or albumin fusion construct described in 
Table 2). Polynucleotides encoding these polypeptides are 
also encompassed by the invention. 
0110. In addition, the present invention provides polypep 
tides having one or more residues deleted from the carboxy 
terminus of the amino acid sequence of an albumin protein 
corresponding to an albumin protein portion of an albumin 
fusion protein of the invention (e.g., serum albumin or an 
albumin protein portion of an albumin fusion protein encoded 
by a polynucleotide or albumin fusion construct described in 
Table 2). In particular, C-terminal deletions may be described 
by the general formula I to n, where n is any whole integer 
ranging from 6 to 584, where 584 is the whole integer repre 
senting the total number of amino acid residues in mature 
human serum albumin (SEQ ID NO:1) minus 1. Polynucle 
otides encoding these polypeptides are also encompassed by 
the invention. In particular, C-terminal deletions may be 
described by the general formula I to n, where n is any whole 
integer ranging from 6 to 608, where 608 is the whole integer 
representing the total number of amino acid residues in serum 
albumin (SEQID NO:3) minus 1. Polynucleotides encoding 
these polypeptides are also encompassed by the invention. 
0111. Moreover, the present invention provides polypep 
tides having one or more residues deleted from the carboxy 
terminus of an albumin fusion protein of the invention. In 
particular, C-terminal deletions may be described by the gen 
eral formula I to n, where n is any whole integer ranging from 
6 to q minus 1, and where q is a whole integer representing the 
total number of amino acid residues in an albumin fusion 
protein of the invention. Polynucleotides encoding these 
polypeptides are also encompassed by the invention. 
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0112. In addition, any of the above described N- or C-ter 
minal deletions can be combined to produce a N- and C-ter 
minal deleted reference polypeptide. The invention also pro 
vides polypeptides having one or more amino acids deleted 
from both the amino and the carboxyl termini, which may be 
described generally as having residues m to n of a reference 
polypeptide (e.g., a Therapeutic protein referred to in Table 1, 
or a Therapeutic protein portion of an albumin fusion protein 
of the invention, or a Therapeutic protein portion encoded by 
a polynucleotide or albumin fusion construct described in 
Table 2, or serum albumin (e.g., SEQID NO:1), oran albumin 
protein portion of an albumin fusion protein of the invention, 
oran albumin protein portion encoded by a polynucleotide or 
albumin fusion construct described in Table 2, or an albumin 
fusion protein, or an albumin fusion protein encoded by a 
polynucleotide or albumin fusion construct of the invention) 
where n and m are integers as described above. Polynucle 
otides encoding these polypeptides are also encompassed by 
the invention. 
0113. The present application is also directed to proteins 
containing polypeptides at least 80%, 85%, 90%, 95%, 96%, 
97%, 98% or 99% identical to a reference polypeptide 
sequence (e.g., a Therapeutic protein referred to in Table 1, or 
a Therapeutic protein portion of an albumin fusion protein of 
the invention, or a Therapeutic protein portion encoded by a 
polynucleotide or albumin fusion construct described in 
Table 2, or serum albumin (e.g., SEQID NO:1), oran albumin 
protein portion of an albumin fusion protein of the invention, 
oran albumin protein portion encoded by a polynucleotide or 
albumin fusion construct described in Table 2, or an albumin 
fusion protein, or an albumin fusion protein encoded by a 
polynucleotide or albumin fusion construct of the invention) 
set forth herein, or fragments thereof. In preferred embodi 
ments, the application is directed to proteins comprising 
polypeptides at least 80%, 85%, 90%. 95%, 96%, 97%, 98% 
or 99% identical to reference polypeptides having the amino 
acid sequence of N- and C-terminal deletions as described 
above. Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 
0114 Preferred polypeptide fragments of the invention are 
fragments comprising, or alternatively, consisting of an 
amino acid sequence that displays a Therapeutic activity and/ 
or functional activity (e.g. biological activity) of the polypep 
tide sequence of the Therapeutic protein or serum albumin 
protein of which the amino acid sequence is a fragment. 
0115 Other preferred polypeptide fragments are biologi 
cally active fragments. Biologically active fragments are 
those exhibiting activity similar, but not necessarily identical, 
to an activity of the polypeptide of the present invention. The 
biological activity of the fragments may include an improved 
desired activity, or a decreased undesirable activity. 
0116. Variants 
0.117) “Variant” refers to a polynucleotide or nucleic acid 
differing from a reference nucleic acid or polypeptide, but 
retaining essential properties thereof. Generally, variants are 
overall closely similar, and, in many regions, identical to the 
reference nucleic acid or polypeptide. 
0118. As used herein, “variant, refers to a Therapeutic 
protein portion of an albumin fusion protein of the invention, 
albumin portion of an albumin fusion protein of the invention, 
or albumin fusion protein of the invention differing in 
sequence from a Therapeutic protein (e.g. see “therapeutic' 
column of Table 1), albumin protein, and/or albumin fusion 
protein, respectively, but retaining at least one functional 
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and/or therapeutic property thereof as described elsewhere 
herein or otherwise known in the art. Generally, variants are 
overall very similar, and, in many regions, identical to the 
amino acid sequence of the Therapeutic protein correspond 
ing to a Therapeutic protein portion of an albumin fusion 
protein, albumin protein corresponding to an albumin protein 
portion of an albumin fusion protein, and/or albumin fusion 
protein. Nucleic acids encoding these variants are also 
encompassed by the invention. 
0119 The present invention is also directed to proteins 
which comprise, or alternatively consist of an amino acid 
sequence which is at least 80%, 85%, 90%, 95%, 96%, 97%, 
98%, 99% or 100%, identical to, for example, the amino acid 
sequence of a Therapeutic protein corresponding to a Thera 
peutic protein portion of an albumin fusion protein of the 
invention (e.g., the amino acid sequence of a Therapeutic 
protein:X disclosed in Table 1; or the amino acid sequence of 
a Therapeutic protein portion of an albumin fusion protein 
encoded by a polynucleotide or albumin fusion construct 
described in Table 1 and 2, or fragments or variants thereof), 
albumin proteins corresponding to an albumin protein portion 
of an albumin fusion protein of the invention (e.g., the amino 
acid sequence of an albumin protein portion of an albumin 
fusion protein encoded by a polynucleotide or albumin fusion 
construct described in Table 1 and 2; the amino acid sequence 
shown in SEQ ID NO: 1; or fragments or variants thereof), 
and/or albumin fusion proteins. Fragments of these polypep 
tides are also provided (e.g., those fragments described 
herein). Further polypeptides encompassed by the invention 
are polypeptides encoded by polynucleotides which hybrid 
ize to the complement of a nucleic acid molecule encoding an 
albumin fusion protein of the invention under stringent 
hybridization conditions (e.g., hybridization to filter bound 
DNA in 6x Sodium chloride/Sodium citrate (SSC) at about 45 
degrees Celsius, followed by one or more washes in 0.2xSSC, 
0.1% SDS at about 50-65 degrees Celsius), under highly 
stringent conditions (e.g., hybridization to filter bound DNA 
in 6x sodium chloride/Sodium citrate (SSC) at about 45 
degrees Celsius, followed by one or more washes in 0.1xSSC, 
0.2% SDS at about 68 degrees Celsius), or under other strin 
gent hybridization conditions which are known to those of 
skill in the art (see, for example, Ausubel, F. M. et al., eds., 
1989 Current protocol in Molecular Biology, Green publish 
ing associates, Inc., and John Wiley & Sons Inc., New York, at 
pages 6.3.1-6.3.6 and 2.10.3). Polynucleotides encoding 
these polypeptides are also encompassed by the invention. 
0120 By a polypeptide having an amino acid sequence at 

least, for example, 95% “identical to a query amino acid 
sequence, it is intended that the amino acid sequence of the 
Subject polypeptide is identical to the query sequence except 
that the Subject polypeptide sequence may include up to five 
amino acid alterations per each 100 amino acids of the query 
amino acid sequence. In other words, to obtain a polypeptide 
having an amino acid sequence at least 95% identical to a 
query amino acid sequence, up to 5% of the amino acid 
residues in the Subject sequence may be inserted, deleted, or 
substituted with another amino acid. These alterations of the 
reference sequence may occur at the amino- or carboxy 
terminal positions of the reference amino acid sequence or 
anywhere between those terminal positions, interspersed 
either individually among residues in the reference sequence 
or in one or more contiguous groups within the reference 
Sequence. 
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I0121. As a practical matter, whether any particular 
polypeptide is at least 80%, 85%, 90%, 95%, 96%,97%.98% 
or 99% identical to, for instance, the amino acid sequence of 
an albumin fusion protein of the invention or a fragment 
thereof (such as a Therapeutic protein portion of the albumin 
fusion protein or an albumin portion of the albumin fusion 
protein), can be determined conventionally using known 
computer programs. A preferred method for determining the 
best overall match between a query sequence (a sequence of 
the present invention) and a subject sequence, also referred to 
as a global sequence alignment, can be determined using the 
FASTDB computer program based on the algorithm of Brut 
lag et al. (Comp. App. Biosci. 6:237-245 (1990)). In a 
sequence alignment the query and Subject sequences are 
either both nucleotide sequences or both amino acid 
sequences. The result of said global sequence alignment is 
expressed as percent identity. Preferred parameters used in a 
FASTDB amino acid alignment are: Matrix=PAM 0. 
k-tuple=2, Mismatch Penalty-1, Joining Penalty=20, Ran 
domization Group Length=0, Cutoff Score=1, Window 
Size=sequence length, Gap Penalty=5, Gap Size Penalty=0. 
05, Window Size=500 or the length of the subject amino acid 
sequence, whichever is shorter. 
I0122) If the subject sequence is shorter than the query 
sequence due to N- or C-terminal deletions, not because of 
internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not 
account for N- and C-terminal truncations of the subject 
sequence when calculating global percent identity. For sub 
ject sequences truncated at the N- and C-termini, relative to 
the query sequence, the percent identity is corrected by cal 
culating the number of residues of the query sequence that are 
N- and C-terminal of the subject sequence, which are not 
matched/aligned with a corresponding Subject residue, as a 
percent of the total bases of the query sequence. Whether a 
residue is matched/aligned is determined by results of the 
FASTDB sequence alignment. This percentage is then sub 
tracted from the percent identity, calculated by the above 
FASTDB program using the specified parameters, to arrive at 
a final percent identity score. This final percent identity score 
is what is used for the purposes of the present invention. Only 
residues to the N- and C-termini of the subject sequence, 
which are not matched/aligned with the query sequence, are 
considered for the purposes of manually adjusting the percent 
identity Score. That is, only query residue positions outside 
the farthest N- and C-terminal residues of the subject 
Sequence. 

I0123 For example, a 90 amino acid residue subject 
sequence is aligned with a 100 residue query sequence to 
determine percent identity. The deletion occurs at the N-ter 
minus of the subject sequence and therefore, the FASTDB 
alignment does not show a matching/alignment of the first 10 
residues at the N-terminus. The 10 unpaired residues repre 
sent 10% of the sequence (number of residues at the N- and 
C-termini not matched/total number of residues in the query 
sequence) so 10% is subtracted from the percent identity 
score calculated by the FASTDB program. If the remaining 
90 residues were perfectly matched the final percent identity 
would be 90%. In another example, a 90 residue subject 
sequence is compared with a 100 residue query sequence. 
This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which 
are not matched/aligned with the query. In this case the per 
cent identity calculated by FASTDB is not manually cor 
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rected. Once again, only residue positions outside the N- and 
C-terminal ends of the Subject sequence, as displayed in the 
FASTDB alignment, which are not matched/aligned with the 
query sequence are manually corrected for. No other manual 
corrections are to made for the purposes of the present inven 
tion. 

0.124. The variant will usually have at least 75% (prefer 
ably at least about 80%, 90%, 95% or 99%) sequence identity 
with a length of normal HA or Therapeutic protein which is 
the same length as the variant. Homology or identity at the 
nucleotide or amino acid sequence level is determined by 
BLAST (Basic Local Alignment Search Tool) analysis using 
the algorithm employed by the programs blastp, blastin, 
blastX, thlastn and thlastx (Karlin et al., Proc. Natl. Acad. Sci. 
USA 87: 2264-2268 (1990) and Altschul, J. Mol. Evol. 36: 
290-300 (1993), fully incorporated by reference) which are 
tailored for sequence similarity searching. 
0.125. The approach used by the BLAST program is to first 
consider similar segments between a query sequence and a 
database sequence, then to evaluate the statistical significance 
of all matches that are identified and finally to summarize 
only those matches which satisfy a preselected threshold of 
significance. For a discussion of basic issues in similarity 
searching of sequence databases, see Altschul et al., (Nature 
Genetics 6: 119-129 (1994)) which is fully incorporated by 
reference. The search parameters for histogram, descriptions, 
alignments, expect (i.e., the statistical significance threshold 
for reporting matches against database sequences), cutoff, 
matrix and filterare at the default settings. The default scoring 
matrix used by blastp, blastX, thlastin, and thlastx is the BLO 
SUM62 matrix (Henikoffet al., Proc. Natl. Acad. Sci. USA 
89: 10915-10919 (1992), fully incorporated by reference). 
For blastin, the scoring matrix is set by the ratios of M (i.e., the 
reward score for a pair of matching residues) to N (i.e., the 
penalty score for mismatching residues), wherein the default 
values for M and N are 5 and -4, respectively. Four blastin 
parameters may be adjusted as follows: Q=10 (gap creation 
penalty); R=10 (gap extension penalty); wink-1 (generates 
word hits at every wink" position along the query); and 
gapw-16 (sets the window width within which gapped align 
ments are generated). The equivalent Blastp parameter set 
tings were Q=9; R=2; wink=1; and gapw-32. A Bestfit com 
parison between sequences, available in the GCG package 
version 10.0, uses DNA parameters GAP=50 (gap creation 
penalty) and LEN=3 (gap extension penalty) and the equiva 
lent settings in protein comparisons are GAP-8 and LEN=2. 
0126 The polynucleotide variants of the invention may 
contain alterations in the coding regions, non-coding regions, 
or both. Especially preferred are polynucleotide variants con 
taining alterations which produce silent Substitutions, addi 
tions, or deletions, but do not alter the properties or activities 
of the encoded polypeptide. Nucleotide variants produced by 
silent Substitutions due to the degeneracy of the genetic code 
are preferred. Moreover, polypeptide variants in which less 
than 50, less than 40, less than 30, less than 20, less than 10, 
or 5-50, 5-25, 5-10, 1-5, or 1-2 amino acids are substituted, 
deleted, or added in any combination are also preferred. Poly 
nucleotide variants can be produced for a variety of reasons, 
e.g., to optimize codon expression for a particular host 
(change codons in the human mRNA to those preferred by a 
bacterial host, such as, yeast or E. coli). 
0127. In a preferred embodiment, a polynucleotide of the 
invention which encodes the albumin portion of an albumin 
fusion protein is optimized for expression in yeast or mam 
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malian cells. In a further preferred embodiment, a polynucle 
otide of the invention which encodes the Therapeutic protein 
portion of an albumin fusion protein is optimized for expres 
sion in yeast or mammalian cells. In a still further preferred 
embodiment, a polynucleotide encoding an albumin fusion 
protein of the invention is optimized for expression in yeast or 
mammalian cells. 
I0128. In an alternative embodiment, a codon optimized 
polynucleotide which encodes a Therapeutic protein portion 
of an albumin fusion protein does not hybridize to the wild 
type polynucleotide encoding the Therapeutic protein under 
stringent hybridization conditions as described herein. In a 
further embodiment, a codon optimized polynucleotide 
which encodes an albumin portion of an albumin fusion pro 
tein does not hybridize to the wildtype polynucleotide encod 
ing the albumin protein under Stringent hybridization condi 
tions as described herein. In another embodiment, a codon 
optimized polynucleotide which encodes an albumin fusion 
protein does not hybridize to the wild type polynucleotide 
encoding the Therapeutic protein portion or the albumin pro 
tein portion under Stringent hybridization conditions as 
described herein. 
I0129. In an additional embodiment, a polynucleotide 
which encodes a Therapeutic protein portion of an albumin 
fusion protein does not comprise, or alternatively consist of 
the naturally occurring sequence of that Therapeutic protein. 
In a further embodiment, a polynucleotide which encodes an 
albumin protein portion of an albumin fusion protein does not 
comprise, or alternatively consist of the naturally occurring 
sequence of albumin protein. In an alternative embodiment, a 
polynucleotide which encodes an albumin fusion protein 
does not comprise, or alternatively consist of the naturally 
occurring sequence of a Therapeutic protein portion or the 
albumin protein portion. 
0.130 Naturally occurring variants are called “allelic vari 
ants, and refer to one of several alternate forms of a gene 
occupying a given locus on a chromosome of an organism. 
(Genes II, Lewin, B., ed., John Wiley & Sons, New York 
(1985)). These allelic variants can vary at either the poly 
nucleotide and/or polypeptide level and are included in the 
present invention. Alternatively, non-naturally occurring 
variants may be produced by mutagenesis techniques or by 
direct synthesis. 
0131. Using known methods of protein engineering and 
recombinant DNA technology, variants may be generated to 
improve or alter the characteristics of the polypeptides of the 
present invention. For instance, one or more amino acids can 
be deleted from the N-terminus or C-terminus of the polypep 
tide of the present invention without substantial loss of bio 
logical function. As an example, Ron et al. (J. Biol. Chem. 
268: 2984-2988 (1993)) reported variant KGF proteins hav 
ing heparin binding activity even after deleting 3, 8, or 27 
amino-terminal amino acid residues. Similarly, Interferon 
gamma exhibited up to tentimes higher activity after deleting 
8-10amino acid residues from the carboxy terminus of this 
protein. (Dobeliet al., J. Biotechnology 7: 199-216 (1988).) 
0.132. Moreover, ample evidence demonstrates that vari 
ants often retain a biological activity similar to that of the 
naturally occurring protein. For example, Gayle and cowork 
ers (J. Biol. Chem. 268:22105-221 11 (1993)) conducted 
extensive mutational analysis of human cytokine IL-1a. They 
used random mutagenesis to generate over 3,500 individual 
IL-1a mutants that averaged 2.5 amino acid changes per vari 
ant over the entire length of the molecule. Multiple mutations 
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were examined at every possible amino acid position. The 
investigators found that “most of the molecule could be 
altered with little effect on either binding or biological activ 
ity.” In fact, only 23 unique amino acid sequences, out of 
more than 3,500 nucleotide sequences examined, produced a 
protein that significantly differed in activity from wild-type. 
0133. Furthermore, even if deleting one or more amino 
acids from the N-terminus or C-terminus of a polypeptide 
results in modification or loss of one or more biological 
functions, other biological activities may still be retained. For 
example, the ability of a deletion variant to induce and/or to 
bind antibodies which recognize the secreted form will likely 
be retained when less than the majority of the residues of the 
secreted form are removed from the N-terminus or C-termi 
nus. Whether a particular polypeptide lacking N- or C-termi 
nal residues of a protein retains such immunogenic activities 
can readily be determined by routine methods described 
herein and otherwise known in the art. 
0134. Thus, the invention further includes polypeptide 
variants which have a functional activity (e.g., biological 
activity and/or therapeutic activity). In one embodiment, the 
invention provides variants of albumin fusion proteins that 
have a functional activity (e.g., biological activity and/or 
therapeutic activity) that corresponds to one or more biologi 
cal and/or therapeutic activities of the Therapeutic protein 
corresponding to the Therapeutic protein portion of the albu 
min fusion protein. In another embodiment, the invention 
provides variants of albumin fusion proteins that have a func 
tional activity (e.g., biological activity and/or therapeutic 
activity) that corresponds to one or more biological and/or 
therapeutic activities of the Therapeutic protein correspond 
ing to the Therapeutic protein portion of the albumin fusion 
protein. Such variants include deletions, insertions, inver 
sions, repeats, and Substitutions selected according to general 
rules known in the art so as have little effect on activity. 
Polynucleotides encoding Such variants are also encom 
passed by the invention. 
0135) In preferred embodiments, the variants of the inven 
tion have conservative substitutions. By “conservative sub 
stitutions is intended Swaps within groups such as replace 
ment of the aliphatic or hydrophobic amino acids Ala, Val, 
Leu and Ile; replacement of the hydroxyl residues Ser and 
Thr, replacement of the acidic residues Asp and Glu, replace 
ment of the amide residues ASn and Gln, replacement of the 
basic residues Lys, Arg, and His; replacement of the aromatic 
residues Phe, Tyr, and Trp, and replacement of the small-sized 
amino acids Ala, Ser. Thr, Met, and Gly. 
0.136 Guidance concerning how to make phenotypically 
silent amino acid Substitutions is provided, for example, in 
Bowie et al., “Deciphereing the Message in Protein 
Sequences: Tolerance to Amino Acid Substitutions. Science 
247: 1306-1310 (1990), wherein the authors indicate that 
there are two main strategies for studying the tolerance of an 
amino acid sequence to change. 
0.137 The first strategy exploits the tolerance of amino 
acid Substitutions by natural selection during the process of 
evolution. By comparing amino acid sequences in different 
species, conserved amino acids can be identified. These con 
served amino acids are likely important for protein function. 
In contrast, the amino acid positions where substitutions have 
been tolerated by natural selection indicates that these posi 
tions are not critical for protein function. Thus, positions 
tolerating amino acid substitution could be modified while 
still maintaining biological activity of the protein. 
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0.138. The second strategy uses genetic engineering to 
introduce amino acid changes at specific positions of a cloned 
gene to identify regions critical for protein function. For 
example, site directed mutagenesis or alanine-scanning 
mutagenesis (introduction of single alanine mutations at 
every residue in the molecule) can be used. See Cunningham 
and Wells, Science 244:1081-1085 (1989). The resulting 
mutant molecules can then be tested for biological activity. 
0.139. As the authors state, these two strategies have 
revealed that proteins are Surprisingly tolerant of amino acid 
substitutions. The authors further indicate which amino acid 
changes are likely to be permissive at certain amino acid 
positions in the protein. For example, most buried (within the 
tertiary structure of the protein) amino acid residues require 
nonpolar side chains, whereas few features of Surface side 
chains are generally conserved. Moreover, tolerated conser 
vative amino acid substitutions involve replacement of the 
aliphatic or hydrophobic amino acids Ala, Val, Leu and Ile; 
replacement of the hydroxyl residues Ser and Thr; replace 
ment of the acidic residues Asp and Glu; replacement of the 
amide residues ASn and Gln, replacement of the basic resi 
dues Lys, Arg, and His; replacement of the aromatic residues 
Phe, Tyr, and Trp, and replacement of the small-sized amino 
acids Ala, Ser. Thr, Met, and Gly. Besides conservative amino 
acid Substitution, variants of the present invention include (i) 
polypeptides containing Substitutions of one or more of the 
non-conserved amino acid residues, where the Substituted 
amino acid residues may or may not be one encoded by the 
genetic code, or (ii) polypeptides containing substitutions of 
one or more of the amino acid residues having a Substituent 
group, or (iii) polypeptides which have been fused with or 
chemically conjugated to another compound, such as a com 
pound to increase the stability and/or solubility of the 
polypeptide (for example, polyethylene glycol), (iv) polypep 
tide containing additional amino acids, such as, for example, 
an IgG Fc fusion region peptide. Such variant polypeptides 
are deemed to be within the scope of those skilled in the art 
from the teachings herein. 
0140 For example, polypeptide variants containing amino 
acid Substitutions of charged amino acids with other charged 
or neutral amino acids may produce proteins with improved 
characteristics, such as less aggregation. Aggregation of phar 
maceutical formulations both reduces activity and increases 
clearance due to the aggregate's immunogenic activity. See 
Pinckard et al., Clin. Exp. Immunol. 2:331-340 (1967); Rob 
bins et al., Diabetes 36: 838-845 (1987); Cleland et al., Crit. 
Rev. Therapeutic Drug Carrier Systems 10:307-377 (1993). 
0.141. In specific embodiments, the polypeptides of the 
invention comprise, or alternatively, consist of fragments or 
variants of the amino acid sequence of an albumin fusion 
protein, the amino acid sequence of a Therapeutic protein 
and/or human serum albumin, wherein the fragments or vari 
ants have 1–5, 5-10, 5-25, 5-50, 10-50 or 50-150, amino acid 
residue additions, Substitutions, and/or deletions when com 
pared to the reference amino acid sequence. In preferred 
embodiments, the amino acid substitutions are conservative. 
Nucleic acids encoding these polypeptides are also encom 
passed by the invention. 
0142. The polypeptide of the present invention can be 
composed of amino acids joined to each other by peptide 
bonds or modified peptide bonds, i.e., peptide isosteres, and 
may contain amino acids other than the 20 gene-encoded 
amino acids. The polypeptides may be modified by either 
natural processes, such as post-translational processing, or by 
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chemical modification techniques which are well known in 
the art. Such modifications are well described in basic texts 
and in more detailed monographs, as well as in a Voluminous 
research literature. Modifications can occur anywhere in a 
polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be 
appreciated that the same type of modification may be present 
in the same or varying degrees at several sites in a given 
polypeptide. Also, a given polypeptide may contain many 
types of modifications. Polypeptides may be branched, for 
example, as a result of ubiquitination, and they may be cyclic, 
with or without branching. Cyclic, branched, and branched 
cyclic polypeptides may result from posttranslation natural 
processes or may be made by synthetic methods. Modifica 
tions include acetylation, acylation, ADP-ribosylation, ami 
dation, covalent attachment of flavin, covalent attachment of 
a heme moiety, covalent attachment of a nucleotide or nucle 
otide derivative, covalent attachment of a lipid or lipid deriva 
tive, covalent attachment of phosphotidylinositol, cross-link 
ing, cyclization, disulfide bond formation, demethylation, 
formation of covalent cross-links, formation of cysteine, for 
mation of pyroglutamate, formylation, gamma-carboxyla 
tion, glycosylation, GPI anchor formation, hydroxylation, 
iodination, methylation, myristylation, oxidation, pegylation, 
proteolytic processing, phosphorylation, prenylation, racem 
ization, selenoylation, sulfation, transfer-RNA mediated 
addition of amino acids to proteins such as arginylation, and 
ubiquitination. (See, for instance, PROTEINS STRUC 
TURE AND MOLECULAR PROPERTIES, 2nd Ed., T. E. 
Creighton, W. H. Freeman and Company, New York (1993); 
POST TRANSLATIONAL COVALENT MODIFICATION 
OF PROTEINS, B. C. Johnson, Ed., Academic Press, New 
York, pgs. 1-12 (1983); Seifter et al., Meth. Enzymol. 182: 
626-646 (1990); Rattanet al., Ann. N.Y. Acad. Sci. 663:48-62 
(1992)). 
0143 
0144. A polypeptide having functional activity” refers to 
a polypeptide capable of displaying one or more known func 
tional activities associated with the full-length, pro-protein, 
and/or mature form of a Therapeutic protein. Such functional 
activities include, but are not limited to, biological activity, 
antigenicity ability to bind (or compete with a polypeptide 
for binding) to an anti-polypeptide antibody, immunogenic 
ity (ability to generate antibody which binds to a specific 
polypeptide of the invention), ability to form multimers with 
polypeptides of the invention, and ability to bind to a receptor 
or ligand for a polypeptide. 
0145 “A polypeptide having biological activity” refers to 
a polypeptide exhibiting activity similar to, but not necessar 
ily identical to, an activity of a Therapeutic protein of the 
present invention, including mature forms, as measured in a 
particular biological assay, with or without dose dependency. 
In the case where dose dependency does exist, it need not be 
identical to that of the polypeptide, but rather substantially 
similar to the dose-dependence in a given activity as com 
pared to the polypeptide of the present invention (i.e., the 
candidate polypeptide will exhibit greateractivity or not more 
than about 25-fold less and, preferably, not more than about 
tenfold less activity, and most preferably, not more than about 
three-fold less activity relative to the polypeptide of the 
present invention). 
0146 In preferred embodiments, an albumin fusion pro 
tein of the invention has at least one biological and/or thera 
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peutic activity associated with the Therapeutic protein por 
tion (or fragment or variant thereof) when it is not fused to 
albumin. 
0.147. In additional preferred embodiments, the albumin 
fusion protein of the invention has an increased plasma sta 
bility compared to the Therapeutic protein portion (or frag 
ment or variant thereof) in an unfused state. Plasma stability 
of the albumin fusion protein of the invention or of the 
unfused Therapeutic protein portion (or fragment or variant 
thereof) can be assayed using or routinely modifying assays 
known in the art. 

0.148. The albumin fusion proteins of the invention can be 
assayed for functional activity (e.g., biological activity) using 
or routinely modifying assays known in the art, as well as 
assays described herein. Additionally, one of skill in the art 
may routinely assay fragments of a Therapeutic protein cor 
responding to a Therapeutic protein portion of an albumin 
fusion protein, for activity using assays referenced in its cor 
responding row of Table 1 (e.g., in column 3 of Table 1). 
Further, one of skill in the art may routinely assay fragments 
of an albumin protein corresponding to an albumin protein 
portion of an albumin fusion protein, for activity using assays 
known in the art and/or as described in the Examples section 
below. 
0149 For example, in one embodiment where one is 
assaying for the ability of an albumin fusion protein to bind or 
compete with a Therapeutic protein for binding to an anti 
Therapeutic polypeptide antibody and/or anti-albumin anti 
body, various immunoassays known in the art can be used, 
including but not limited to, competitive and non-competitive 
assay systems using techniques such as radioimmunoassays, 
ELISA (enzyme linked immunosorbent assay), “sandwich' 
immunoassays, immunoradiometric assays, gel diffusion 
precipitation reactions, immunodiffusion assays, in situ 
immunoassays (using colloidal gold, enzyme or radioisotope 
labels, for example), western blots, precipitation reactions, 
agglutination assays (e.g., gel agglutination assays, hemag 
glutination assays), complement fixation assays, immunof 
luorescence assays, protein A assays, and immunoelectro 
phoresis assays, etc. In one embodiment, antibody binding is 
detected by detecting a label on the primary antibody. In 
another embodiment, the primary antibody is detected by 
detecting binding of a secondary antibody or reagent to the 
primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for 
detecting binding in an immunoassay and are within the 
Scope of the present invention. 
0150. In a preferred embodiment, where a binding partner 
(e.g., a receptor or a ligand) of a Therapeutic protein is iden 
tified, binding to that binding partner by an albumin fusion 
protein which comprises that Therapeutic protein as the 
Therapeutic protein portion of the fusion can be assayed, e.g., 
by means well-known in the art, such as, for example, reduc 
ing and non-reducing gel chromatography, protein affinity 
chromatography, and affinity blotting. See generally, Phiz 
icky et al., Microbiol. Rev. 59:94-123 (1995). In another 
embodiment, the ability of physiological correlates of an 
albumin fusion protein to bind to a substrate(s) of the Thera 
peutic polypeptide corresponding to the Therapeutic protein 
portion of the fusion can be routinely assayed using tech 
niques known in the art. 
0151. In an alternative embodiment, where the ability of 
an albumin fusion protein to multimerize is being evaluated, 
association with other components of the multimer can be 
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assayed, e.g., by means well-known in the art, such as, for 
example, reducing and non-reducing gel chromatography, 
protein affinity chromatography, and affinity blotting. See 
generally, Phizicky et al., Supra. 
0152. In preferred embodiments, an albumin fusion pro 
tein comprising all or a portion of an antibody that binds a 
Therapeutic protein, has at least one biological and/or thera 
peutic activity (e.g., to specifically bind a polypeptide or 
epitope) associated with the antibody that binds a Therapeutic 
protein (or fragment or variant thereof) when it is not fused to 
albumin. In other preferred embodiments, the biological 
activity and/or therapeutic activity of an albumin fusion pro 
tein comprising all or a portion of an antibody that binds a 
Therapeutic protein is the inhibition (i.e., antagonism) or 
activation (i.e., agonism) of one or more of the biological 
activities and/or therapeutic activities associated with the 
polypeptide that is specifically bound by antibody that binds 
a Therapeutic protein. 
0153 Albumin fusion proteins comprising at least a frag 
ment or variant of an antibody that binds a Therapeutic pro 
tein may be characterized in a variety of ways. In particular, 
albumin fusion proteins comprising at least a fragment or 
variant of an antibody that binds a Therapeutic protein may be 
assayed for the ability to specifically bind to the same anti 
gens specifically bound by the antibody that binds a Thera 
peutic protein corresponding to the Therapeutic protein por 
tion of the albumin fusion protein using techniques described 
herein or routinely modifying techniques known in the art. 
0154 Assays for the ability of the albumin fusion proteins 
(e.g., comprising at least a fragment or variant of an antibody 
that binds a Therapeutic protein) to (specifically) bind a spe 
cific protein or epitope may be performed in Solution (e.g., 
Houghten, Bio/Techniques 13:412-421 (1992)), on beads 
(e.g., Lam, Nature 354:82-84 (1991)), on chips (e.g., Fodor, 
Nature 364:555-556 (1993)), on bacteria (e.g., U.S. Pat. No. 
5,223,409), on spores (e.g., U.S. Pat. Nos. 5,571,698; 5,403, 
484; and 5,223.409), on plasmids (e.g., Cullet al., Proc. Natl. 
Acad. Sci. USA 89:1865-1869 (1992)) or on phage (e.g., 
Scott and Smith, Science 249:386-390 (1990); Devlin, Sci 
ence 249:404–406 (1990); Cwirla et al., Proc. Natl. Acad. Sci. 
USA87:6378-6382 (1990); and Felici, J. Mol. Biol. 222:301 
310 (1991)) (each of these references is incorporated herein in 
its entirety by reference). Albumin fusion proteins compris 
ing at least a fragment or variant of a Therapeutic antibody 
may also be assayed for their specificity and affinity for a 
specific protein or epitope using or routinely modifying tech 
niques described herein or otherwise known in the art. 
0155 The albumin fusion proteins comprising at least a 
fragment or variant of an antibody that binds a Therapeutic 
protein may be assayed for cross-reactivity with other anti 
gens (e.g., molecules that have sequence/structure conserva 
tion with the molecule(s) specifically bound by the antibody 
that binds a Therapeutic protein (or fragment or variant 
thereof) corresponding to the Therapeutic protein portion of 
the albumin fusion protein of the invention) by any method 
known in the art. 
0156 Immunoassays which can be used to analyze (im 
munospecific) binding and cross-reactivity include, but are 
not limited to, competitive and non-competitive assay sys 
tems using techniques such as western blots, radioimmunoas 
says, ELISA (enzyme linked immunosorbent assay), 'sand 
wich immunoassays, immunoprecipitation assays, 
precipitin reactions, gel diffusion precipitin reactions, immu 
nodiffusion assays, agglutination assays, complement-fixa 
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tion assays, immunoradiometric assays, fluorescent immu 
noassays, and protein A immunoassays, to name but a few. 
Such assays are routine and well known in the art (see, e.g., 
Ausubel et al, eds, 1994, Current Protocols in Molecular 
Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is 
incorporated by reference herein in its entirety). Exemplary 
immunoassays are described briefly below (but are not 
intended by way of limitation). 
0157 Immunoprecipitation protocols generally comprise 
lysing a population of cells in a lysis buffer such as RIPA 
buffer (1% NP-40 or TritonX-100, 1% sodium deoxycholate, 
0.1% SDS, 0.15 MNaCl, 0.01 Msodium phosphateat pH 7.2, 
1% Trasylol) supplemented with protein phosphatase and/or 
protease inhibitors (e.g., EDTA, PMSF, aprotinin, sodium 
Vanadate), adding the albumin fusion protein of the invention 
(e.g., comprising at least a fragment or variant of an antibody 
that binds a Therapeutic protein) to the cell lysate, incubating 
for a period of time (e.g., 1 to 4hours) at 40 degrees C., adding 
Sepharose beads coupled to an anti-albumin antibody, for 
example, to the cell lysate, incubating for about an hour or 
more at 40 degrees C., washing the beads in lysis buffer and 
resuspending the beads in SDS/sample buffer. The ability of 
the albumin fusion protein to immunoprecipitate a particular 
antigen can be assessed by, e.g., western blot analysis. One of 
skill in the art would be knowledgeable as to the parameters 
that can be modified to increase the binding of the albumin 
fusion protein to an antigen and decrease the background 
(e.g., pre-clearing the cell lysate with Sepharose beads). For 
further discussion regarding immunoprecipitation protocols 
see, e.g., Ausubel et al., eds, 1994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New 
York at 10.16.1. 
0158 Western blot analysis generally comprises prepar 
ing protein samples, electrophoresis of the protein samples in 
a polyacrylamide gel (e.g., 8%-20% SDS-PAGE depending 
on the molecular weight of the antigen), transferring the 
protein sample from the polyacrylamide gel to a membrane 
such as nitrocellulose, PVDF or nylon, blocking the mem 
brane in blocking solution (e.g., PBS with 3% BSA or non-fat 
milk), washing the membrane in washing buffer (e.g., PBS 
Tween 20), applying the albumin fusion protein of the inven 
tion (diluted in blocking buffer) to the membrane, washing 
the membrane in washing buffer, applying a secondary anti 
body (which recognizes the albumin fusion protein, e.g., an 
anti-human serum albuminantibody) conjugated to an enzy 
matic Substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) or radioactive molecule (e.g., P or 'I) 
diluted in blocking buffer, washing the membrane in wash 
buffer, and detecting the presence of the antigen. One of skill 
in the art would be knowledgeable as to the parameters that 
can be modified to increase the signal detected and to reduce 
the background noise. For further discussion regarding west 
ern blot protocols see, e.g., Ausubel et al., eds, 1994, Current 
Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, 
Inc., New York at 10.8.1. 
0159 ELISAs comprise preparing antigen, coating the 
well of a 96-well microtiter plate with the antigen, washing 
away antigen that did not bind the wells, adding the albumin 
fusion protein (e.g., comprising at least a fragment or variant 
of an antibody that binds a Therapeutic protein) of the inven 
tion conjugated to a detectable compound Such as an enzy 
matic Substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the wells and incubating for a period of time, 
washing away unbound or non-specifically bound albumin 
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fusion proteins, and detecting the presence of the albumin 
fusion proteins specifically bound to the antigen coating the 
well. In ELISAs the albumin fusion protein does not have to 
be conjugated to a detectable compound; instead, a second 
antibody (which recognizes albumin fusion protein) conju 
gated to a detectable compound may be added to the well. 
Further, instead of coating the well with the antigen, the 
albumin fusion protein may be coated to the well. In this case, 
the detectable molecule could be the antigen conjugated to a 
detectable compound Such as an enzymatic Substrate (e.g., 
horseradish peroxidase or alkaline phosphatase). One of skill 
in the art would be knowledgeable as to the parameters that 
can be modified to increase the signal detected as well as other 
variations of ELISAs known in the art. For further discussion 
regarding ELISAssee, e.g., Ausubel et al., eds, 1994, Current 
Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, 
Inc., New York at 11.2.1. 
0160 The binding affinity of an albumin fusion protein to 
a protein, antigen, or epitope and the off-rate of an albumin 
fusion protein-protein/antigen/epitope interaction can be 
determined by competitive binding assays. One example of a 
competitive binding assay is a radioimmunoassay comprising 
the incubation of labeled antigen (e.g., H or 'I) with the 
albumin fusion protein of the invention in the presence of 
increasing amounts of unlabeled antigen, and the detection of 
the antibody bound to the labeled antigen. The affinity of the 
albumin fusion protein for a specific protein, antigen, or 
epitope and the binding off-rates can be determined from the 
data by Scatchard plot analysis. Competition with a second 
protein that binds the same protein, antigen or epitope as the 
albumin fusion protein, can also be determined using radio 
immunoassays. In this case, the protein, antigen or epitope is 
incubated with an albumin fusion protein conjugated to a 
labeled compound (e.g., Hor'I) in the presence of increas 
ing amounts of an unlabeled second protein that binds the 
same protein, antigen, or epitope as the albumin fusion pro 
tein of the invention. 

0161 In a preferred embodiment, BIAcore kinetic analy 
sis is used to determine the binding on and offrates of albumin 
fusion proteins of the invention to a protein, antigen or 
epitope. BIAcore kinetic analysis comprises analyzing the 
binding and dissociation of albumin fusion proteins, or spe 
cific polypeptides, antigens or epitopes from chips with 
immobilized specific polypeptides, antigens or epitopes or 
albumin fusion proteins, respectively, on their Surface. 
0162 Antibodies that bind a Therapeutic protein corre 
sponding to the Therapeutic protein portion of an albumin 
fusion protein may also be described or specified in terms of 
their binding affinity for a given protein orantigen, preferably 
the antigen which they specifically bind. Preferred binding 
affinities include those with a dissociation constant or Kdless 
than 5x10 M, 10 M, 5x10 M, 10 M, 5x10M, 10 
M. More preferred binding affinities include those with a 
dissociation constant or Kd less than 5x10 M, 10 M, 
5x10 M, 10M, 5x107 M, 107 M., 5x10 M or 10 M. 
Even more preferred binding affinities include those with a 
dissociation constant or Kd less than 5x10 M, 10 M, -10 

5x10"M, 100M,5x10' M, 10 M,5x10-12 M, 10-12 M, 
5x10'. M., 5x10' M,5x10' M, or 10' M. In preferred 
embodiments, albumin fusion proteins comprising at least a 
fragment or variant of an antibody that binds a Therapeutic 
protein, has an affinity for a given protein or epitope similar to 
that of the corresponding antibody (not fused to albumin) that 
binds a Therapeutic protein, taking into account the Valency 
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of the albumin fusion protein (comprising at least a fragment 
or variant of an antibody that binds a Therapeutic protein) and 
the Valency of the corresponding antibody. In addition, assays 
described herein (see Examples and Table 1) and otherwise 
known in the art may routinely be applied to measure the 
ability of albumin fusion proteins and fragments, variants and 
derivatives thereof to elicit biological activity and/or Thera 
peutic activity (either in vitro or in vivo) related to either the 
Therapeutic protein portion and/or albumin portion of the 
albumin fusion protein. Other methods will be known to the 
skilled artisan and are within the scope of the invention. 
(0163 Albumin 
0164. As described 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. 
0.165 An additional embodiment comprises at least afrag 
ment or variant of a Therapeutic protein and at least a frag 
ment or variant of human serum albumin, which are linked to 
one another by chemical conjugation. 
0166 The terms, human serum albumin (HSA) and human 
albumin (HA) are used interchangeably herein. The terms, 
“albumin and "serum albumin' are broader, and encompass 
human serum albumin (and fragments and variants thereof) as 
well as albumin from other species (and fragments and Vari 
ants thereof). 
0.167 As used herein, “albumin” refers collectively to 
albumin protein or amino acid sequence, or an albumin frag 
ment or variant, having one or more functional activities (e.g., 
biological activities) of albumin. In particular, “albumin' 
refers to human albumin or fragments thereof (see for 
example, EP201 239, EP 322 094 WO 97/24445, WO95/ 
23857) especially the mature form of human albumin as 
shown in FIG. 1 and SEQID NO: 1, or albumin from other 
Vertebrates or fragments thereof, or analogs or variants of 
these molecules or fragments thereof. 
0.168. In preferred embodiments, the human serum albu 
min protein used in the albumin fusion proteins of the inven 
tion contains one or both of the following sets of point muta 
tions with reference to SEQID NO: 1: Leu-407 to Ala, Leu 
408 to Val, Val-409 to Ala, and Arg-410 to Ala; or Arg-410 to 
A. Lys-413 to Gln, and LyS-414 to Gln (see, e.g., International 
Publication No. WO95/23857, hereby incorporated in its 
entirety by reference herein). In even more preferred embodi 
ments, albumin fusion proteins of the invention that contain 
one or both of above-described sets of point mutations have 
improved stability/resistance to yeast Yap3p proteolytic 
cleavage, allowing increased production of recombinant 
albumin fusion proteins expressed in yeast host cells. 
0169. As used herein, a portion of albumin sufficient to 
prolong the therapeutic activity or plasma Stability or shelf 
life of the Therapeutic protein refers to a portion of albumin 
Sufficient in length or structure to stabilize or prolong the 
therapeutic activity or plasma stability of the protein so that 
the shelf life or plasma stability of the Therapeutic protein 
portion of the albumin fusion protein is prolonged or 
extended compared to the shelf-life or plasma stability in the 
non-fusion state. The albumin portion of the albumin fusion 
proteins may comprise the full length of the HA sequence as 
described above, or may include one or more fragments 
thereofthat are capable of stabilizing or prolonging the thera 
peutic activity. Such fragments may be of 10 or more amino 
acids in length or may include about 15, 20, 25, 30, 50, or 
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more contiguous amino acids from the HA sequence or may 
include part or all of specific domains of HA. For instance, 
one or more fragments of HA spanning the first two immu 
noglobulin-like domains may be used. In a preferred embodi 
ment, the HA fragment is the mature form of HA. 
0170 The albumin portion of the albumin fusion proteins 
of the invention may be a variant of normal HA. The Thera 
peutic protein portion of the albumin fusion proteins of the 
invention may also be variants of the Therapeutic proteins as 
described herein. The term “variants' includes insertions, 
deletions and Substitutions, either conservative or non con 
servative, where such changes do not substantially alter one 
or more of the oncotic, useful ligand-binding and non-immu 
nogenic properties of albumin, or the active site, or active 
domain which confers the therapeutic activities of the Thera 
peutic proteins. 
0171 In particular, the albumin fusion proteins of the 
invention may include naturally occurring polymorphic vari 
ants of human albumin and fragments of human albumin, for 
example those fragments disclosed in EP 322 094 (namely 
HA (Pn), where n is 369 to 419). The albumin may be derived 
from any vertebrate, especially any mammal, for example 
human, cow, sheep, or pig. Non-mammalian albumins 
include, but are not limited to, hen and salmon. The albumin 
portion of the albumin fusion protein may be from a different 
animal than the Therapeutic protein portion. 
0172 Generally speaking, an HA fragment or variant will 
beat least 100 amino acids long, preferably at least 150 amino 
acids long. The HA variant may consist of or alternatively 
comprise at least one whole domain of HA, for example 
domains 1 (amino acids 1-194 of SEQID NO: 1), domain 2 
(amino acids 195-387 of SEQ ID NO:1), domain 3 (amino 
acids 388-585 of SEQID NO:1), domains 1 and 2 (1-387 of 
SEQID NO:1), domains 2 and 3 (195-585 of SEQID NO:1) 
or domains 1 and 3 (amino acids 1-194 of SEQID NO:1 and 
amino acids 388-585 of SEQID NO:1). Each domain is itself 
made up of two homologous subdomains namely 1-105, 120 
194, 195-291, 316-387, 388-491 and 512-585, with flexible 
inter-subdomain linker regions comprising residues Lys106 
to Glu1 19, Glu292 to Val315 and Glu492 to Alaš11. 
0173 Preferably, the albuminportion of an albumin fusion 
protein of the invention comprises at least one Subdomain or 
domain of HA or conservative modifications thereof. If the 
fusion is based on Subdomains, some or all of the adjacent 
linker is preferably used to link to the Therapeutic protein 
moiety. 
0.174 Antibodies that Specifically Bind Therapeutic Pro 
teins are also Therapeutic Proteins 
0.175. The present invention also encompasses albumin 
fusion proteins that comprise at least a fragment or variant of 
an antibody that specifically binds a Therapeutic protein dis 
closed in Table 1. It is specifically contemplated that the term 
“Therapeutic protein’ encompasses antibodies that bind a 
Therapeutic protein (e.g., as Described in column I of Table 1) 
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 that binds a Therapeutic protein. 
0176 Antibody Structure and Background 
0177. The basic antibody structural unit is known to com 
prise a tetramer. Each tetramer is composed of two identical 
pairs of polypeptide chains, each pair having one “light' 
(about 25 kDa) and one “heavy chain (about 50-70 kDa). 
The amino-terminal portion of each chain includes a variable 
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region of about 100 to 110 or more amino acids primarily 
responsible for antigen recognition. The carboxy-terminal 
portion of each chain defines a constant region primarily 
responsible for effector function. Human light chains are 
classified as kappa and lambda light chains. Heavy chains are 
classified as mu, delta, gamma, alpha, or epsilon, and define 
the antibody's isotype as IgM, Ig|D, IgG, IgA, and IgE, 
respectively. Seegenerally, Fundamental Immunology Chap 
ters 3-5 (Paul, W., ed., 4th ed. Raven Press, N.Y. (1998)) 
(incorporated by reference in its entirety for all purposes). 
The variable regions of each light/heavy chain pair form the 
antibody binding site. 
0.178 Thus, an intact IgG antibody has two binding sites. 
Except in bifunctional or bispecific antibodies, the two bind 
ing sites are the same. 
0179 The chains all exhibit the same general structure of 
relatively conserved framework regions (FR) joined by three 
hyperVariable regions, also called complementarity deter 
mining regions or CDRS. The CDR regions, in general, are the 
portions of the antibody which make contact with the antigen 
and determine its specificity. The CDRs from the heavy and 
the light chains of each pair are aligned by the framework 
regions, enabling binding to a specific epitope. From N-ter 
minal to C-terminal, both light and heavy chains variable 
regions comprise the domains FR1, CDR1, FR2, CDR2, FR3, 
CDR3 and FR4. The variable regions are connected to the 
heavy or light chain constant region. The assignment of 
amino acids to each domain is in accordance with the defini 
tions of Kabat Sequences of Proteins of Immunological Inter 
est (National Institutes of Health, Bethesda, Md. (1987 and 
1991)), or Chothia & Lesk.J. Mol. Biol. 196:901-917 (1987); 
Chothia et al. Nature 342:878-883 (1989). 
0180. As used herein, “antibody” refers to immunoglobu 
lin molecules and immunologically active portions of immu 
noglobulin molecules, i.e., molecules that contain an antigen 
binding site that specifically binds an antigen (e.g., a mol 
ecule containing one or more CDR regions of an antibody). 
Antibodies that may correspond to a Therapeutic protein 
portion of an albumin fusion protein include, but are not 
limited to, monoclonal, multispecific, human, humanized or 
chimeric antibodies, single chain antibodies (e.g., single 
chain FVs), Fab fragments, F(ab') fragments, fragments pro 
duced by a Fab expression library, anti-idiotypic (anti-Id) 
antibodies (including, e.g., anti-Id antibodies specific to anti 
bodies of the invention), and epitope-binding fragments of 
any of the above (e.g., VH domains, VL domains, or one or 
more CDR regions). 
0181 Antibodies that Bind Therapeutic Proteins 
0182. The present invention encompasses albumin fusion 
proteins that comprise at least a fragment or variant of an 
antibody that binds a Therapeutic Protein (e.g., as disclosed in 
Table 1) or fragment or variant thereof. 
0183 Antibodies that bind a Therapeutic protein (or frag 
ment or variant thereof) may be from any animal origin, 
including birds and mammals. Preferably, the antibodies are 
human, murine (e.g., mouse and rat), donkey, sheep, rabbit, 
goat, guinea pig, camel, horse, or chicken antibodies. Most 
preferably, the antibodies are human antibodies. As used 
herein, “human' antibodies include antibodies having the 
amino acid sequence of a human immunoglobulin and 
include antibodies isolated from human immunoglobulin 
libraries and Xenomice or other organisms that have been 
genetically engineered to produce human antibodies. 
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0184 The antibody molecules that bind to a Therapeutic 
protein and that may correspond to a Therapeutic protein 
portion of an albumin fusion protein of the invention can be of 
any type (e.g., IgG, IgE. IgM, Ig|D, IgA and IgY), class (e.g., 
IgG1, IgG2, IgG3, IgG4, IgA1 and IgA2) or subclass of 
immunoglobulin molecule. In preferred embodiments, the 
antibody molecules that bind to a Therapeutic protein and that 
may correspond to a Therapeutic protein portion of an albu 
minfusion protein are IgG1. In other preferred embodiments, 
the immunoglobulin molecules that bind to a Therapeutic 
protein and that may correspond to a Therapeutic protein 
portion of an albumin fusion protein are IgG2. In other pre 
ferred embodiments, the immunoglobulin molecules that 
bind to a Therapeutic protein and that may correspond to a 
Therapeutic protein portion of an albumin fusion protein are 
IgG4. 
0185. Most preferably the antibodies that bind to a Thera 
peutic protein and that may correspond to a Therapeutic pro 
tein portion of an albumin fusion protein are human antigen 
binding antibody fragments of the present invention and 
include, but are not limited to, Fab, Fab' and F(ab')2, Fd, 
single-chain FVS (ScPV), single-chain antibodies, disulfide 
linked FVs (sdFv) and fragments comprising either a VL or 
VH domain. Antigen-binding antibody fragments, including 
single-chain antibodies, may comprise the variable region(s) 
alone or in combination with the entirety or a portion of the 
following: hinge region, CH1, CH2, and CH3 domains. 
0186 The antibodies that bind to a Therapeutic protein 
and that may correspond to a Therapeutic protein portion of 
an albumin fusion protein may be monospecific, bispecific, 
trispecific or of greater multispecificity. Multispecific anti 
bodies may be specific for different epitopes of a Therapeutic 
protein or may be specific for both a Therapeutic protein as 
well as for a heterologous epitope, Such as a heterologous 
polypeptide or solid support material. See, e.g., PCT publi 
cations WO 93/17715; WO92/08802; WO 91/00360; WO 
92/05793: Tutt, et al., J. Immunol. 147:60-69 (1991): U.S. 
Pat. Nos. 4,474,893:4,714,681; 4,925,648; 5,573,920; 5,601, 
819; Kostelny et al., J. Immunol. 148:1547-1553 (1992). 
0187 Antibodies that bind a Therapeutic protein (or frag 
ment or variant thereof) may be bispecific or bifunctional 
which means that the antibody is an artificial hybrid antibody 
having two different heavy/light chain pairs and two different 
binding sites. Bispecific antibodies can be produced by a 
variety of methods including fusion of hybridomas or linking 
of Fab' fragments. See, e.g., Songsivilai & Lachmann Clin. 
Exp. Immunol. 79: 315-321 (1990), Kostelny et al. J. Immu 
mol. 148: 1547 1553 (1992). In addition, bispecificantibodies 
may be formed as "diabodies' (Holliger et al. “Diabodies: 
small bivalent and bispecific antibody fragments' PNAS 
USA 90:6444-6448 (1993)) or “Janusins” (Traunecker et al. 
"Bispecific single chain molecules (Janusins) target cytotoxic 
lymphocytes on HIV infected cells' EMBO.J. 10:3655-3659 
(1991) and Traunecker et al. “Janusin: new molecular design 
for bispecific reagents' IntJ Cancer Suppl 7:51-52 (1992)). 
0188 The present invention also provides albumin fusion 
proteins that comprise, fragments or variants (including 
derivatives) of an antibody described herein or known else 
where in the art. Standard techniques known to those of skill 
in the art can be used to introduce mutations in the nucleotide 
sequence encoding a molecule of the invention, including, for 
example, site-directed mutagenesis and PCR-mediated 
mutagenesis which result in amino acid substitutions. Prefer 
ably, the variants (including derivatives) encode less than 50 
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amino acid Substitutions, less than 40 amino acid substitu 
tions, less than 30 amino acid substitutions, less than 25 
amino acid Substitutions, less than 20 amino acid substitu 
tions, less than 15 amino acid substitutions, less than 10 
amino acid Substitutions, less than 5 amino acid Substitutions, 
less than 4 amino acid Substitutions, less than 3 amino acid 
Substitutions, or less than 2 amino acid Substitutions relative 
to the reference VH domain, VHCDR1, VHCDR2, 
VHCDR3, VL domain, VLCDR1, VLCDR2, or VLCDR3. In 
specific embodiments, the variants encode Substitutions of 
VHCDR3. In a preferred embodiment, the variants have con 
servative amino acid substitutions at one or more predicted 
non-essential amino acid residues. 

0189 Antibodies that bind to a Therapeutic protein and 
that may correspond to a Therapeutic protein portion of an 
albumin fusion protein may be described or specified in terms 
of the epitope(s) or portion(s) of a Therapeutic protein which 
they recognize or specifically bind. Antibodies which specifi 
cally bind a Therapeutic protein or a specific epitope of a 
Therapeutic protein may also be excluded. Therefore, the 
present invention encompasses antibodies that specifically 
bind Therapeutic proteins, and allows for the exclusion of the 
same. In preferred embodiments, albumin fusion proteins 
comprising at least a fragment or variant of an antibody that 
binds a Therapeutic protein, binds the same epitopes as the 
unfused fragment or variant of that antibody itself. 
0.190 Antibodies that bind to a Therapeutic protein and 
that may correspond to a Therapeutic protein portion of an 
albumin fusion protein may also be described or specified in 
terms of their cross-reactivity. Antibodies that do not bind any 
other analog, ortholog, or homolog of a Therapeutic protein 
are included. Antibodies that bind polypeptides with at least 
95%, at least 90%, at least 85%, at least 80%, at least 75%, at 
least 70%, at least 65%, at least 60%, at least 55%, and at least 
50% sequence identity (as calculated using methods known in 
the art and described herein) to a Therapeutic protein are also 
included in the present invention. In specific embodiments, 
antibodies that bind to a Therapeutic protein and that may 
correspond to a Therapeutic protein portion of an albumin 
fusion protein cross-react with murine, rat and/or rabbit 
homologs of human proteins and the corresponding epitopes 
thereof. Antibodies that do not bind polypeptides with less 
than 95%, less than 90%, less than 85%, less than 80%, less 
than 75%, less than 70%, less than 65%, less than 60%, less 
than 55%, and less than 50% sequence identity (as calculated 
using methods known in the art and described herein) to a 
Therapeutic protein are also included in the present invention. 
In a specific embodiment, the above-described cross-reactiv 
ity is with respect to any single specific antigenic or immu 
nogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more 
of the specific antigenic and/or immunogenic polypeptides 
disclosed herein. In preferred embodiments, albumin fusion 
proteins comprising at least a fragment or variant of an anti 
body that binds a Therapeutic protein, has similar or Substan 
tially identical cross reactivity characteristics compared to 
the fragment or variant of that particular antibody itself. 
0191) Further included in the present invention are anti 
bodies which bind polypeptides encoded by polynucleotides 
which hybridize to a polynucleotide encoding a Therapeutic 
protein understringent hybridization conditions (as described 
herein). Antibodies that bind to a Therapeutic protein and that 
may correspond to a Therapeutic protein portion of an albu 
min fusion protein of the invention may also be described or 
specified in terms of their binding affinity to a polypeptide of 
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the invention. Preferred binding affinities include those with 
a dissociation constant or Kd less than 5x102 M, 10-2 M, 
5x10M, 10 M,5x10M, 10 M. More preferred binding 
affinities include those with a dissociation constant or Kdless 
than 5x10M, 10 M,5x10M, 10M,5x107M, 107M, 
5x10M or 10 M. Even more preferred binding affinities 
include those with a dissociation constant or Kd less than 
5x10 M, 10-M,5x100M, 100M,5x10 M, 10 M, 
5x10-12 M, 10-12 M, 5x10-13M, 10-3 M, 1x10M, 10 
M, 5x10' M, or 10' M. In preferred embodiments, albu 
min fusion proteins comprising at least a fragment or variant 
ofan antibody that binds a Therapeutic protein, has an affinity 
for a given protein or epitope similar to that of the correspond 
ing antibody (not fused to albumin) that binds a Therapeutic 
protein, taking into account the Valency of the albumin fusion 
protein (comprising at least a fragment or variant of an anti 
body that binds a Therapeutic protein) and the valency of the 
corresponding antibody. 
0.192 The invention also provides antibodies that com 
petitively inhibit binding of an antibody to an epitope of a 
Therapeutic protein as determined by any method known in 
the art for determining competitive binding, for example, the 
immunoassays described herein. In preferred embodiments, 
the antibody competitively inhibits binding to the epitope by 
at least 95%, at least 90%, at least 85%, at least 80%, at least 
75%, at least 70%, at least 60%, or at least 50%. In preferred 
embodiments, albumin fusion proteins comprising at least a 
fragment or variant of an antibody that binds a Therapeutic 
protein, competitively inhibits binding of a second antibody 
to an epitope of a Therapeutic protein. In other preferred 
embodiments, albumin fusion proteins comprising at least a 
fragment or variant of an antibody that binds a Therapeutic 
protein, competitively inhibits binding of a second antibody 
to an epitope of a Therapeutic protein by at least 95%, at least 
90%, at least 85%, at least 80%, at least 75%, at least 70%, at 
least 60%, or at least 50%. 
0193 Antibodies that bind to a Therapeutic protein and 
that may correspond to a Therapeutic protein portion of an 
albumin fusion protein of the invention may act as agonists or 
antagonists of the Therapeutic protein. For example, the 
present invention includes antibodies which disrupt the 
receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. The invention features both 
receptor-specific antibodies and ligand-specific antibodies. 
The invention also features receptor-specific antibodies 
which do not prevent ligand binding but prevent receptor 
activation. Receptor activation (i.e., signaling) may be deter 
mined by techniques described herein or otherwise known in 
the art. For example, receptor activation can be determined by 
detecting the phosphorylation (e.g., tyrosine or serine/threo 
nine) of the receptor or its substrate by immunoprecipitation 
followed by western blot analysis (for example, as described 
Supra). In specific embodiments, antibodies are provided that 
inhibit ligand activity or receptor activity by at least 95%, at 
least 90%, at least 85%, at least 80%, at least 75%, at least 
70%, at least 60%, or at least 50% of the activity in absence of 
the antibody. In preferred embodiments, albumin fusion pro 
teins comprising at least a fragment or variant of an antibody 
that binds a Therapeutic protein, has similar or Substantially 
similar characteristics with regard to preventing ligand bind 
ing and/or preventing receptor activation compared to an 
un-fused fragment or variant of the antibody that binds the 
Therapeutic protein. 
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0194 The invention also features receptor-specific anti 
bodies which both prevent ligand binding and receptor acti 
Vation as well as antibodies that recognize the receptor-ligand 
complex, and, preferably, do not specifically recognize the 
unbound receptor or the unbound ligand. Likewise, included 
in the invention are neutralizing antibodies which bind the 
ligand and prevent binding of the ligand to the receptor, as 
well as antibodies which bind the ligand, thereby preventing 
receptor activation, but do not prevent the ligand from binding 
the receptor. Further included in the invention are antibodies 
which activate the receptor. These antibodies may act as 
receptor agonists, i.e., potentiate or activate either all or a 
subset of the biological activities of the ligand-mediated 
receptor activation, for example, by inducing dimerization of 
the receptor. The antibodies may be specified as agonists, 
antagonists or inverse agonists for biological activities com 
prising the specific biological activities of the Therapeutic 
proteins (e.g. as disclosed in Table 1). The above antibody 
agonists can be made using methods known in the art. See, 
e.g., PCT publication WO96/40281; U.S. Pat. No. 5,811,097; 
Denget al., Blood 92(6):1981-1988 (1998); Chen et al., Can 
cer Res. 58(16):3668-3678 (1998); Harrop et al., J. Immunol. 
161(4):1786-1794 (1998); Zhu et al., Cancer Res. 58(15): 
3209-3214 (1998); Yoon et al., J. Immunol. 160(7):3170 
3179 (1998); Pratet al., J. Cell. Sci. 111 (Pt.2):237-247 (1998); 
Pitard et al., J. Immunol. Methods 205(2):177-190 (1997); 
Liautard et al., Cytokine 9(4): 233-241 (1997); Carlson et al., 
J. Biol. Chem. 272(17): 11295-11301 (1997); Taryman et al., 
Neuron 14(4):755-762 (1995); Muller et al., Structure 6(9): 
1153-1167 (1998); Bartunek et al., Cytokine 8(1):14-20 
(1996) (which are all incorporated by reference herein in their 
entireties). In preferred embodiments, albumin fusion pro 
teins comprising at least a fragment or variant of an antibody 
that binds a Therapeutic protein, have similar or substantially 
identical agonist orantagonist properties as an un-fused frag 
ment or variant of the antibody that binds the Therapeutic 
protein. 
0.195 Antibodies that bind to a Therapeutic protein and 
that may correspond to a Therapeutic protein portion of an 
albumin fusion protein of the invention may be used, for 
example, to purify, detect, and target Therapeutic proteins, 
including both in in vitro and in vivo diagnostic and thera 
peutic methods. For example, the antibodies have utility in 
immunoassays for qualitatively and quantitatively measuring 
levels of the Therapeutic protein in biological samples. See, 
e.g., Harlow et al., Antibodies: A Laboratory Manual, (Cold 
Spring Harbor Laboratory Press, 2nd ed. 1988); incorporated 
by reference herein in its entirety. Likewise, albumin fusion 
proteins comprising at least a fragment or variant of an anti 
body that binds a Therapeutic protein, may be used, for 
example, to purify, detect, and target Therapeutic proteins, 
including both in vitro and in Vivo diagnostic and therapeutic 
methods. 

0196. Antibodies that bind to a Therapeutic protein and 
that may correspond to a Therapeutic protein portion of an 
albumin fusion protein include derivatives that are modified, 
i.e., by the covalent attachment of any type of molecule to the 
antibody. For example, but not by way of limitation, the 
antibody derivatives include antibodies that have been modi 
fied, e.g., by glycosylation, acetylation, pegylation, phospho 
rylation, amidation, derivatization by known protecting/ 
blocking groups, proteolytic cleavage, linkage to a cellular 
ligand or other protein, etc. Any of numerous chemical modi 
fications may be carried out by known techniques, including, 
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but not limited to specific chemical cleavage, acetylation, 
formylation, metabolic synthesis of tunicamycin, etc. Addi 
tionally, the derivative may contain one or more non-classical 
amino acids. Albumin fusion proteins of the invention may 
also be modified as described above. 
(0197) Methods of Producing Antibodies that Bind Thera 
peutic Proteins 
0198 The antibodies that bind to a Therapeutic protein 
and that may correspond to a Therapeutic protein portion of 
an albumin fusion protein of the invention may be generated 
by any suitable method known in the art. Polyclonal antibod 
ies to an antigen-of-interest can be produced by various pro 
cedures well known in the art. For example, a Therapeutic 
protein may be administered to various host animals includ 
ing, but not limited to, rabbits, mice, rats, etc. to induce the 
production of Sera containing polyclonal antibodies specific 
for the antigen. Various adjuvants may be used to increase the 
immunological response, depending on the host species, and 
include but are not limited to, Freund's (complete and incom 
plete), mineral gels such as aluminum hydroxide, Surface 
active Substances Such as lysolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, keyhole limpet 
hemocyanins, dinitrophenol, and potentially useful human 
adjuvants such as BCG (bacille Calmette-Guerin) and 
corynebacterium parvum. Such adjuvants are also well 
known in the art. 
0199 Monoclonal antibodies can be prepared using a 
wide variety of techniques known in the art including the use 
of hybridoma, recombinant, and phage display technologies, 
or a combination thereof. For example, monoclonal antibod 
ies can be produced using hybridoma techniques including 
those known in the art and taught, for example, in Harlow et 
al., Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in: 
Monoclonal Antibodies and T-Cell Hybridomas 563-681 
(Elsevier, N.Y., 1981) (said references incorporated by refer 
ence in their entireties). The term “monoclonal antibody” as 
used herein is not limited to antibodies produced through 
hybridoma technology. The term “monoclonal antibody” 
refers to an antibody that is derived from a single clone, 
including any eukaryotic, prokaryotic, or phage clone, and 
not the method by which it is produced. 
0200 Methods for producing and screening for specific 
antibodies using hybridoma technology are routine and well 
known in the art. In a non-limiting example, mice can be 
immunized with a Therapeutic protein or fragment or variant 
thereof, an albumin fusion protein, or a cell expressing such a 
Therapeutic protein or fragment or variant thereofor albumin 
fusion protein. Once an immune response is detected, e.g., 
antibodies specific for the antigen are detected in the mouse 
serum, the mouse spleen is harvested and splenocytes iso 
lated. The splenocytes are then fused by well known tech 
niques to any Suitable myeloma cells, for example cells from 
cell line SP20 available from the ATCC. Hybridomas are 
selected and cloned by limited dilution. The hybridoma 
clones are then assayed by methods known in the art for cells 
that secrete antibodies capable of binding a polypeptide of the 
invention. Ascites fluid, which generally contains high levels 
of antibodies, can be generated by immunizing mice with 
positive hybridoma clones. 
0201 Accordingly, the present invention provides meth 
ods of generating monoclonal antibodies as well as antibodies 
produced by the method comprising culturing a hybridoma 
cell secreting an antibody wherein, preferably, the hybridoma 
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is generated by fusing splenocytes isolated from a mouse 
immunized with an antigen of the invention with myeloma 
cells and then screening the hybridomas resulting from the 
fusion for hybridoma clones that secrete an antibody able to 
bind a polypeptide of the invention. 
0202 Another well known method for producing both 
polyclonal and monoclonal human B cell lines is transforma 
tion using Epstein Barr Virus (EBV). Protocols for generating 
EBV-transformed B cell lines are commonly known in the art, 
such as, for example, the protocol outlined in Chapter 7.22 of 
Current Protocols in Immunology, Coligan et al., Eds., 1994, 
John Wiley & Sons, NY, which is hereby incorporated in its 
entirety by reference. The source of B cells for transformation 
is commonly human peripheral blood, but B cells for trans 
formation may also be derived from other sources including, 
but not limited to, lymph nodes, tonsil, spleen, tumor tissue, 
and infected tissues. Tissues are generally made into single 
cell suspensions prior to EBV transformation. Additionally, 
steps may be taken to either physically remove or inactivate T 
cells (e.g., by treatment with cyclosporin A) in B cell-con 
taining samples, because T cells from individuals seroposi 
tive for anti-EBV antibodies can suppress B cell immortal 
ization by EBV. 
0203. In general, the sample containing human B cells is 
innoculated with EBV, and cultured for 3-4 weeks. A typical 
source of EBV is the culture supernatant of the B95-8 cell line 
(ATCC #VR-1492). Physical signs of EBV transformation 
can generally be seen towards the end of the 3-4 week culture 
period. By phase-contrast microscopy, transformed cells may 
appear large, clear, hairy and tend to aggregate in tight clus 
ters of cells. Initially, EBV lines are generally polyclonal. 
However, over prolonged periods of cell cultures, EBV lines 
may become monoclonal or polyclonal as a result of the 
selective outgrowth of particular B cell clones. Alternatively, 
polyclonal EBV transformed lines may be subcloned (e.g., by 
limiting dilution culture) or fused with a suitable fusion part 
ner and plated at limiting dilution to obtain monoclonal B cell 
lines. Suitable fusion partners for EBV transformed cell lines 
include mouse myeloma cell lines (e.g., SP2/0, X63-Ag8. 
653), heteromyeloma cell lines (humanxmouse; e.g., SPAM 
8, SBC-H20, and CB-F7), and human cell lines (e.g., GM 
1500, SKO-007, RPMI 8226, and KR-4). Thus, the present 
invention also provides a method of generating polyclonal or 
monoclonal human antibodies against polypeptides of the 
invention or fragments thereof, comprising EBV-transforma 
tion of human B cells. 
0204 Antibody fragments which recognize specific 
epitopes may be generated by known techniques. For 
example, Fab and F(ab')2 fragments of the invention may be 
produced by proteolytic cleavage of immunoglobulin mol 
ecules, using enzymes such as papain (to produce Fab frag 
ments) or pepsin (to produce F(ab')2 fragments). F(ab')2 frag 
ments contain the variable region, the light chain constant 
region and the CH1 domain of the heavy chain. 
0205 For example, antibodies that bind to a Therapeutic 
protein can also be generated using various phage display 
methods known in the art. In phage display methods, func 
tional antibody domains are displayed on the Surface of phage 
particles which carry the polynucleotide sequences encoding 
them. In a particular embodiment, such phage can be utilized 
to display antigen binding domains expressed from a reper 
toire or combinatorial antibody library (e.g., human or 
murine). Phage expressing an antigen binding domain that 
binds the antigen of interest can be selected or identified with 
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antigen, e.g., using labeled antigen or antigen bound or cap 
tured to a solid surface or bead. Phage used in these methods 
are typically filamentous phage including fid and M13 binding 
domains expressed from phage with Fab, Fv or disulfide 
stabilized FV antibody domains recombinantly fused to either 
the phage gene III or gene VIII protein. Examples of phage 
display methods that can be used to make antibodies that bind 
to a Therapeutic protein include those disclosed in Brinkman 
et al., J. Immunol. Methods 182:41-50 (1995); Ames et al., J. 
Immunol. Methods 184:177-186 (1995); Kettleborough et 
al., Eur. J. Immunol. 24:952-958 (1994); Persic et al., Gene 
1879-18 (1997); Burton et al., Advances in Immunology 
57:191-280 (1994); PCT application No. PCT/GB91/01134; 
PCT publications WO 90/02809; WO 91/10737; WO 
92/01047; WO92/18619; WO 93/11236: WO95/15982; WO 
95/20401; and U.S. Pat. Nos. 5,698,426; 5,223,409; 5,403, 
484: 5,580,717:5,427,908; 5,750,753; 5,821,047; 5,571,698; 
5,427,908: 5,516,637; 5,780,225; 5,658,727; 5,733,743 and 
5.969,108; each of which is incorporated herein by reference 
in its entirety. 
0206. As described in the above references, after phage 
selection, the antibody coding regions from the phage can be 
isolated and used to generate whole antibodies, including 
human antibodies, or any other desired antigen binding frag 
ment, and expressed in any desired host, including mamma 
lian cells, insect cells, plant cells, yeast, and bacteria, e.g., as 
described in detail below. For example, techniques to recom 
binantly produce Fab, Fab' and F(ab')2 fragments can also be 
employed using methods known in the art such as those 
disclosed in PCT publication WO92/22324; Mullinax et al., 
BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 
34:26-34 (1995); and Better et al., Science 240:1041-1043 
(1988) (said references incorporated by reference in their 
entireties). 
0207 Examples of techniques which can be used to pro 
duce single-chain Fvs and antibodies include those described 
in U.S. Pat. Nos. 4,946,778 and 5,258.498: Huston et al., 
Methods in Enzymology 203:46-88 (1991); Shu et al., PNAS 
90:7995–7999 (1993); and Skerra et al., Science 240:1038 
1040 (1988). For some uses, including in vivo use of antibod 
ies in humans and in vitro detection assays, it may be prefer 
able to use chimeric, humanized, or human antibodies. A 
chimericantibody is a molecule in which different portions of 
the antibody are derived from different animal species, such 
as antibodies having a variable region derived from a murine 
monoclonal antibody and a human immunoglobulin constant 
region. Methods for producing chimeric antibodies are 
known in the art. See e.g., Morrison, Science 229:1202 
(1985): Oi et al., BioTechniques 4:214 (1986); Gillies et al., 
(1989) J. Immunol. Methods 125:191-202; U.S. Pat. Nos. 
5,807,715; 4,816,567; and 4,816,397, which are incorporated 
herein by reference in their entirety. Humanized antibodies 
are antibody molecules from non-human species antibody 
that binds the desired antigen having one or more comple 
mentarity determining regions (CDRs) from the non-human 
species and a framework regions from a human immunoglo 
bulin molecule. Often, framework residues in the human 
framework regions will be substituted with the corresponding 
residue from the CDR donor antibody to alter, preferably 
improve, antigenbinding. These framework Substitutions are 
identified by methods well known in the art, e.g., by modeling 
of the interactions of the CDR and framework residues to 
identify framework residues important for antigen binding 
and sequence comparison to identify unusual framework resi 
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dues at particular positions. (See, e.g., Queen et al., U.S. Pat. 
No. 5,585,089; Riechmann et al., Nature 332:323 (1988), 
which are incorporated herein by reference in their entireties.) 
Antibodies can be humanized using a variety of techniques 
known in the art including, for example, CDR-grafting (EP 
239,400; PCT publication WO 91/09967; U.S. Pat. Nos. 
5,225,539; 5,530,101; and 5,585,089), veneering or resurfac 
ing (EP592,106; EP 519,596: Padlan, Molecular Immunol 
ogy 28(4/5):489-498 (1991); Studnicka et al., Protein Engi 
neering 7(6):805-814 (1994); Roguska, et al., PNAS 91:969 
973 (1994)), and chain shuffling (U.S. Pat. No. 5,565,332). 
0208 Completely human antibodies are particularly desir 
able for therapeutic treatment of human patients. Human 
antibodies can be made by a variety of methods known in the 
art including phage display methods described above using 
antibody libraries derived from human immunoglobulin 
sequences. See also, U.S. Pat. Nos. 4.444,887 and 4,716,111; 
and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and 
WO 91/10741; each of which is incorporated herein by ref 
erence in its entirety. 
0209 Human antibodies can also be produced using trans 
genic mice which are incapable of expressing functional 
endogenous immunoglobulins, but which can express human 
immunoglobulin genes. For example, the human heavy and 
light chain immunoglobulin gene complexes may be intro 
duced randomly or by homologous recombination into mouse 
embryonic stem cells. Alternatively, the human variable 
region, constant region, and diversity region may be intro 
duced into mouse embryonic stem cells in addition to the 
human heavy and light chain genes. The mouse heavy and 
light chain immunoglobulin genes may be rendered non 
functional separately or simultaneously with the introduction 
of human immunoglobulin loci by homologous recombina 
tion. In particular, homozygous deletion of the JH region 
prevents endogenous antibody production. The modified 
embryonic stem cells are expanded and microinjected into 
blastocysts to produce chimeric mice. The chimeric mice are 
then bred to produce homozygous offspring which express 
human antibodies. The transgenic mice are immunized in the 
normal fashion with a selected antigen, e.g., all or a portion of 
a polypeptide of the invention. Monoclonal antibodies 
directed against the antigen can be obtained from the immu 
nized, transgenic mice using conventional hybridoma tech 
nology. The human immunoglobulin transgenes harbored by 
the transgenic mice rearrange during B cell differentiation, 
and Subsequently undergo class Switching and somatic muta 
tion. Thus, using Such a technique, it is possible to produce 
therapeutically useful IgG, IgA, IgM and IgE antibodies. For 
an overview of this technology for producing human antibod 
ies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 
(1995). For a detailed discussion of this technology for pro 
ducing human antibodies and human monoclonal antibodies 
and protocols for producing Such antibodies, see, e.g., PCT 
publications WO 98/24893; WO92/01047; WO 96/34096; 
WO 96/33735; European Patent No. 0598.877; U.S. Pat. Nos. 
5,413,923; 5,625,126; 5,633,425; 5,569,825; 5,661,016: 
5,545,806; 5,814,318; 5,885,793; 5,916,771; 5,939,598; 
6,075,181; and 6,114,598, which are incorporated by refer 
ence herein in their entirety. In addition, companies such as 
Abgenix, Inc. (Freemont, Calif.) and Genpharm (San Jose, 
Calif.) can be engaged to provide human antibodies directed 
against a selected antigen using technology similar to that 
described above. 
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0210 Completely human antibodies which recognize a 
selected epitope can be generated using a technique referred 
to as 'guided selection.” In this approach a selected non 
human monoclonal antibody, e.g., a mouse antibody, is used 
to guide the selection of a completely human antibody rec 
ognizing the same epitope. (Jespers et al., Bio/technology 
12:899-903 (1988)). 
0211 Polynucleotides Encoding Antibodies 
0212. The invention further provides polynucleotides 
comprising a nucleotide sequence encoding an antibody and 
fragments thereof. The invention also encompasses poly 
nucleotides that hybridize under stringent or alternatively, 
under lower stringency hybridization conditions, e.g., as 
defined Supra, to polynucleotides that encode an antibody, 
preferably, that specifically binds to a Therapeutic protein, 
and more preferably, an antibody that binds to a polypeptide 
having the amino acid sequence of a “Therapeutic protein:X 
as disclosed in the “SEQ ID NO:Z” column of Table 2. 
0213. The polynucleotides may be obtained, and the 
nucleotide sequence of the polynucleotides determined, by 
any method known in the art. For example, if the nucleotide 
sequence of the antibody is known, a polynucleotide encod 
ing the antibody may be assembled from chemically synthe 
sized oligonucleotides (e.g., as described in Kutmeier et al., 
BioTechniques 17:242 (1994)), which, briefly, involves the 
synthesis of overlapping oligonucleotides containing por 
tions of the sequence encoding the antibody, annealing and 
ligating of those oligonucleotides, and then amplification of 
the ligated oligonucleotides by PCR. 
0214. Alternatively, a polynucleotide encoding an anti 
body may be generated from nucleic acid from a Suitable 
Source. If a clone containing a nucleic acid encoding a par 
ticular antibody is not available, but the sequence of the 
antibody molecule is known, a nucleic acid encoding the 
immunoglobulin may be chemically synthesized or obtained 
from a suitable source (e.g., an antibody cloNA library, or a 
cDNA library generated from, or nucleic acid, preferably 
poly A+ RNA, isolated from, any tissue or cells expressing the 
antibody, Such as hybridoma cells selected to express an 
antibody) by PCR amplification using synthetic primers 
hybridizable to the 3' and 5' ends of the sequence or by cloning 
using an oligonucleotide probe specific for the particular gene 
sequence to identify, e.g., a cDNA clone from a cDNA library 
that encodes the antibody. Amplified nucleic acids generated 
by PCR may then be cloned into replicable cloning vectors 
using any method well known in the art (See Example 65). 
0215. Once the nucleotide sequence and corresponding 
amino acid sequence of the antibody is determined, the nucle 
otide sequence of the antibody may be manipulated using 
methods well known in the art for the manipulation of nucle 
otide sequences, e.g., recombinant DNA techniques, site 
directed mutagenesis, PCR, etc. (see, for example, the tech 
niques described in Sambrook et al., 1990, Molecular Clon 
ing, A Laboratory Manual. 2d Ed., Cold Spring Harbor Labo 
ratory, Cold Spring Harbor, N.Y. and Ausubel et al., eds. 
1998, Current Protocols in Molecular Biology, John Wiley & 
Sons, NY, which are both incorporated by reference herein in 
their entireties), to generate antibodies having a different 
amino acid sequence, for example to create amino acid Sub 
stitutions, deletions, and/or insertions. 
0216. In a specific embodiment, the amino acid sequence 
of the heavy and/or light chain variable domains may be 
inspected to identify the sequences of the complementarity 
determining regions (CDRs) by methods that are well know 
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in the art, e.g., by comparison to known amino acid sequences 
of other heavy and light chain variable regions to determine 
the regions of sequence hyperVariability. Using routine 
recombinant DNA techniques, one or more of the CDRs may 
be inserted within framework regions, e.g., into human 
framework regions to humanize a non-human antibody, as 
described Supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably 
human framework regions (see, e.g., Chothia et al., J. Mol. 
Biol. 278: 457-479 (1998) for a listing of human framework 
regions). Preferably, the polynucleotide generated by the 
combination of the framework regions and CDRs encodes an 
antibody that specifically binds a polypeptide of the inven 
tion. Preferably, as discussed Supra, one or more amino acid 
Substitutions may be made within the framework regions, 
and, preferably, the amino acid substitutions improve binding 
of the antibody to its antigen. Additionally, Such methods may 
be used to make amino acid Substitutions or deletions of one 
or more variable region cysteine residues participating in an 
intrachain disulfide bond to generate antibody molecules 
lacking one or more intrachain disulfide bonds. Other alter 
ations to the polynucleotide are encompassed by the present 
invention and within the skill of the art. 
0217. In addition, techniques developed for the production 
of “chimericantibodies' (Morrison et al., Proc. Natl. Acad. 
Sci. 81:851-855 (1984); Neuberger et al., Nature 312:604 
608 (1984); Takeda et al., Nature 314:452-454 (1985)) by 
splicing genes from a mouse antibody molecule of appropri 
ate antigen specificity together with genes from a human 
antibody molecule of appropriate biological activity can be 
used. As described Supra, a chimericantibody is a molecule in 
which different portions are derived from different animal 
species, such as those having a variable region derived from a 
murine mAb and a human immunoglobulin constant region, 
e.g., humanized antibodies. 
0218. Alternatively, techniques described for the produc 
tion of single chain antibodies (U.S. Pat. No. 4,946,778; Bird, 
Science 242:423-42 (1988); Huston et al., Proc. Natl. Acad. 
Sci. USA 85:5879-5883 (1988); and Ward et al., Nature 334: 
544-54 (1989)) can be adapted to produce single chain anti 
bodies. Single chain antibodies are formed by linking the 
heavy and light chain fragments of the FV region via an amino 
acid bridge, resulting in a single chain polypeptide. Tech 
niques for the assembly of functional Fv fragments in E. coli 
may also be used (Skerra et al., Science 242:1038-1041 
(1988)). 
0219 Recombinant Expression of Antibodies 
0220 Recombinant expression of an antibody, or frag 
ment, derivative oranalog thereof (e.g., a heavy or light chain 
of an antibody or a single chain antibody), requires construc 
tion of an expression vector containing a polynucleotide that 
encodes the antibody. Once a polynucleotide encoding an 
antibody molecule or a heavy or light chain of an antibody, or 
portion thereof (preferably containing the heavy or light 
chain variable domain), of the invention has been obtained, 
the vector for the production of the antibody molecule may be 
produced by recombinant DNA technology using techniques 
well known in the art. Thus, methods for preparing a protein 
by expressing a polynucleotide containing an antibody 
encoding nucleotide sequence are described herein. Methods 
which are well known to those skilled in the art can be used to 
construct expression vectors containing antibody coding 
sequences and appropriate transcriptional and translational 
control signals. These methods include, for example, in vitro 
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recombinant DNA techniques, synthetic techniques, and in 
Vivo genetic recombination. The invention, thus, provides 
replicable vectors comprising a nucleotide sequence encod 
ing an antibody molecule of the invention, or a heavy or light 
chain thereof, or a heavy or light chain variable domain, 
operably linked to a promoter. Such vectors may include the 
nucleotide sequence encoding the constant region of the anti 
body molecule (see, e.g., PCT Publication WO 86/05807: 
PCT Publication WO 89/01036; and U.S. Pat. No. 5,122,464) 
and the variable domain of the antibody may be cloned into 
Such a vector for expression of the entire heavy or light chain. 
0221) The expression vector is transferred to a host cell by 
conventional techniques and the transfected cells are then 
cultured by conventional techniques to produce an antibody. 
Thus, the invention includes host cells containing a poly 
nucleotide encoding an antibody of the invention, or a heavy 
or light chain thereof, or a single chain antibody, operably 
linked to a heterologous promoter. In preferred embodiments 
for the expression of double-chained antibodies, vectors 
encoding both the heavy and light chains may be co-ex 
pressed in the host cell for expression of the entire immuno 
globulin molecule, as detailed below. 
0222. A variety of host-expression vector systems may be 
utilized to express the antibody molecules of the invention. 
Such host-expression systems represent vehicles by which 
the coding sequences of interest may be produced and Sub 
sequently purified, but also represent cells which may, when 
transformed or transfected with the appropriate nucleotide 
coding sequences, express an antibody molecule of the inven 
tion in situ. These include but are not limited to microorgan 
isms such as bacteria (e.g., E. coli, B. subtilis) transformed 
with recombinant bacteriophage DNA, plasmid DNA or 
cosmid DNA expression vectors containing antibody coding 
sequences; yeast (e.g., Saccharomyces, Pichia) transformed 
with recombinant yeast expression vectors containing anti 
body coding sequences; insect cell systems infected with 
recombinant virus expression vectors (e.g., baculovirus) con 
taining antibody coding sequences; plant cell systems 
infected with recombinant virus expression vectors (e.g., cau 
liflower mosaic virus, CaMV; tobacco mosaic virus, TMV) or 
transformed with recombinant plasmid expression vectors 
(e.g., Tiplasmid) containing antibody coding sequences; or 
mammalian cell systems (e.g., COS, CHO, BHK, 293, 3T3 
cells) harboring recombinant expression constructs contain 
ing promoters derived from the genome of mammalian cells 
(e.g., metallothionein promoter) or from mammalian viruses 
(e.g., the adenovirus late promoter, the vaccinia virus 7.5K 
promoter). Preferably, bacterial cells such as Escherichia 
coli, and more preferably, eukaryotic cells, especially for the 
expression of whole recombinant antibody molecule, are 
used for the expression of a recombinant antibody molecule. 
For example, mammalian cells such as Chinese hamster 
ovary cells (CHO), in conjunction with a vector such as the 
major intermediate early gene promoter element from human 
cytomegalovirus is an effective expression system for anti 
bodies (Foecking et al., Gene 45:101 (1986); Cockett et al., 
Bio/Technology 8:2 (1990)). 
0223) In bacterial systems, a number of expression vectors 
may be advantageously selected depending upon the use 
intended for the antibody molecule being expressed. For 
example, when a large quantity of Such a protein is to be 
produced, for the generation of pharmaceutical compositions 
of an antibody molecule, vectors which direct the expression 
of high levels of fusion protein products that are readily 
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purified may be desirable. Such vectors include, but are not 
limited, to the E. coli expression vector puR278 (Ruther et 
al., EMBO J. 2:1791 (1983)), in which the antibody coding 
sequence may be ligated individually into the vector inframe 
with the lac Z coding region so that a fusion protein is pro 
duced; plN vectors (Inouye & Inouye, Nucleic Acids Res. 
13:3101-3109 (1985); Van Heeke & Schuster, J. Biol. Chem. 
24:5503–5509 (1989)); and the like. pGEX vectors may also 
be used to express foreign polypeptides as fusion proteins 
with glutathione S-transferase (GST). In general, such fusion 
proteins are soluble and can easily be purified from lysed cells 
by adsorption and binding to matrix glutathione-agarose 
beads followed by elution in the presence of free glutathione. 
The pGEX vectors are designed to include thrombin or factor 
Xa protease cleavage sites so that the cloned target gene 
product can be released from the GST moiety. 
0224. In an insect system, Autographa Californica nuclear 
polyhedrosis virus (AcNPV) is used as a vector to express 
foreign genes. The virus grows in Spodoptera frugiperda 
cells. The antibody coding sequence may be cloned individu 
ally into non-essential regions (for example the polyhedrin 
gene) of the virus and placed under control of an AcNPV 
promoter (for example the polyhedrin promoter). 
0225. In mammalian host cells, a number of viral-based 
expression systems may be utilized. In cases where an aden 
ovirus is used as an expression vector, the antibody coding 
sequence of interest may be ligated to an adenovirus tran 
scription/translation control complex, e.g., the late promoter 
and tripartite leader sequence. This chimeric gene may then 
be inserted in the adenovirus genome by in vitro or in vivo 
recombination. Insertion in a non-essential region of the viral 
genome (e.g., region E1 or E3) will result in a recombinant 
virus that is viable and capable of expressing the antibody 
molecule in infected hosts. (e.g., see Logan & Shenk, Proc. 
Natl. Acad. Sci. USA 81:355-359 (1984)). Specific initiation 
signals may also be required for efficient translation of 
inserted antibody coding sequences. These signals include 
the ATG initiation codon and adjacent sequences. Further 
more, the initiation codon must be in phase with the reading 
frame of the desired coding sequence to ensure translation of 
the entire insert. These exogenous translational control sig 
nals and initiation codons can be of a variety of origins, both 
natural and synthetic. The efficiency of expression may be 
enhanced by the inclusion of appropriate transcription 
enhancer elements, transcription terminators, etc. (see Bittner 
et al., Methods in Enzymol. 153:51-544 (1987)). 
0226. In addition, a host cell strain may be chosen which 
modulates the expression of the inserted sequences, or modi 
fies and processes the gene product in the specific fashion 
desired. Such modifications (e.g., glycosylation) and pro 
cessing (e.g., cleavage) of protein products may be important 
for the function of the protein. Different host cells have char 
acteristic and specific mechanisms for the post-translational 
processing and modification of proteins and gene products. 
Appropriate cell lines or host systems can be chosen to ensure 
the correct modification and processing of the foreign protein 
expressed. To this end, eukaryotic host cells which possess 
the cellular machinery for proper processing of the primary 
transcript, glycosylation, and phosphorylation of the gene 
product may be used. Such mammalian host cells include but 
are not limited to CHO, VERY, BHK, Hela, COS, MDCK, 
293, 3T3, W138, and in particular, breast cancer cell lines 
such as, for example, BT483, Hss78T, HTB2, BT20 and 
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T47D, and normal mammary gland cell line Such as, for 
example, CRL7030 and Hss78Bst. 
0227. For long-term, high-yield production of recombi 
nant proteins, stable expression is preferred. For example, 
cell lines which stably express the antibody molecule may be 
engineered. Rather than using expression vectors which con 
tain viral origins of replication, host cells can be transformed 
with DNA controlled by appropriate expression control ele 
ments (e.g., promoter, enhancer, sequences, transcription ter 
minators, polyadenylation sites, etc.), and a selectable 
marker. Following the introduction of the foreign DNA, engi 
neered cells may be allowed to grow for 1-2 days in an 
enriched media, and then are Switched to a selective media. 
The selectable marker in the recombinant plasmid confers 
resistance to the selection and allows cells to stably integrate 
the plasmid into their chromosomes and grow to form foci 
which in turn can be cloned and expanded into cell lines. This 
method may advantageously be used to engineer cell lines 
which express the antibody molecule. Such engineered cell 
lines may be particularly useful in screening and evaluation of 
compounds that interact directly or indirectly with the anti 
body molecule. 
0228. A number of selection systems may be used, includ 
ing but not limited to the herpes simplex virus thymidine 
kinase (Wigler et al., Cell 11:223 (1977)), hypoxanthine 
guanine phosphoribosyltransferase (Szybalska & Szybalski, 
Proc. Natl. Acad. Sci. USA 48:202 (1992)), and adenine 
phosphoribosyltransferase (Lowy et al., Cell 22:817 (1980)) 
genes can be employed in tha-, hgprt- or aprt-cells, respec 
tively. Also, antimetabolite resistance can be used as the basis 
of selection for the following genes: dhfr, which confers 
resistance to methotrexate (Wigler et al., Natl. Acad. Sci. 
USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. 
USA78: 1527(1981)); gpt, which confers resistance to myco 
phenolic acid (Mulligan & Berg, Proc. Natl. Acad. Sci. USA 
78:2072 (1981)); neo, which confers resistance to the ami 
noglycoside G-418 Clinical Pharmacy 12:488-505; Wu and 
Wu, Biotherapy 3:87-95 (1991); Tolstoshev, Ann. Rev. Phar 
macol. Toxicol. 32:573-596 (1993); Mulligan, Science 260: 
926-932 (1993); and Morgan and Anderson, Ann. Rev. Bio 
chem. 62:191-217 (1993); May, 1993, TIBTECH 11(5):155 
215 (1993)); and hygro, which confers resistance to 
hygromycin (Santerre et al., Gene 30:147 (1984)). Methods 
commonly known in the art of recombinant DNA technology 
may be routinely applied to select the desired recombinant 
clone, and Such methods are described, for example, in 
Ausubeletal. (eds.), Current Protocols in Molecular Biology, 
John Wiley & Sons, NY (1993); Kriegler, Gene Transfer and 
Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), 
Current Protocols in Human Genetics, John Wiley & Sons, 
NY (1994); Colberre-Garapin et al., J. Mol. Biol. 150:1 
(1981), which are incorporated by reference herein in their 
entireties. 

0229. The expression levels of an antibody molecule can 
be increased by vector amplification (for a review, see Beb 
bington and Hentschel. The use of vectors based on gene 
amplification for the expression of cloned genes in mamma 
lian cells in DNA cloning, Vol. 3. (Academic Press, New 
York, 1987)). When a marker in the vector system expressing 
antibody is amplifiable, increase in the level of inhibitor 
present in culture of host cell will increase the number of 
copies of the marker gene. Since the amplified region is 
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associated with the antibody gene, production of the antibody 
will also increase (Crouse et al., Mol. Cell. Biol. 3:257 
(1983)). 
0230 Vectors which use glutamine synthase (GS) or 
DHFR as the selectable markers can be amplified in the 
presence of the drugs methionine SulphoXimine or methotr 
exate, respectively. An advantage of glutamine synthase 
based vectors are the availability of cell lines (e.g., the murine 
myeloma cell line, NS0) which are glutamine synthase nega 
tive. Glutamine synthase expression systems can also func 
tion in glutamine synthase expressing cells (e.g. Chinese 
Hamster Ovary (CHO) cells) by providing additional inhibi 
tor to prevent the functioning of the endogenous gene. A 
glutamine synthase expression system and components 
thereof are detailed in PCT publications: WO87/04462: 
WO86/05807; WO89/01036; WO89/10404; and WO91/ 
0.6657 which are incorporated in their entireties by reference 
herein. Additionally, glutamine synthase expression vectors 
that may be used according to the present invention are com 
mercially available from Suppliers, including, for example 
Lonza Biologics, Inc. (Portsmouth, N.H.). Expression and 
production of monoclonal antibodies using a GS expression 
system in murine myeloma cells is described in Bebbington et 
al., Bio/technology 10:169 (1992) and in Biblia and Robinson 
Biotechnol. Prog. 11:1 (1995) which are incorporated in their 
entireties by reference herein. 
0231. The host cell may be co-transfected with two 
expression vectors of the invention, the first vector encoding 
a heavy chain derived polypeptide and the second vector 
encoding a light chain derived polypeptide. The two vectors 
may contain identical selectable markers which enable equal 
expression of heavy and light chain polypeptides. Alterna 
tively, a single vector may be used which encodes, and is 
capable of expressing, both heavy and light chain polypep 
tides. In Such situations, the light chain should be placed 
before the heavy chain to avoid an excess of toxic free heavy 
chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. 
Acad. Sci. USA 77:2197 (1980)). The coding sequences for 
the heavy and light chains may comprise cDNA or genomic 
DNA. 

0232. Once an antibody molecule of the invention has 
been produced by an animal, chemically synthesized, or 
recombinantly expressed, it may be purified by any method 
known in the art for purification of an immunoglobulin mol 
ecule, for example, by chromatography (e.g., ion exchange, 
affinity, particularly by affinity for the specific antigen after 
Protein A, and sizing column chromatography), centrifuga 
tion, differential solubility, or by any other standard technique 
for the purification of proteins. In addition, the antibodies that 
bind to a Therapeutic protein and that may correspond to a 
Therapeutic protein portion of an albumin fusion protein of 
the invention or fragments thereof can be fused to heterolo 
gous polypeptide sequences described herein or otherwise 
known in the art, to facilitate purification. 
0233 Modifications of Antibodies 
0234 Antibodies that bind a Therapeutic protein or frag 
ments or variants can be fused to marker sequences, such as a 
peptide to facilitate purification. In preferred embodiments, 
the marker amino acid sequence is a hexa-histidine peptide, 
such as the tag provided in apOEvector (QIAGEN, Inc., 9259 
Eton Avenue, Chatsworth, Calif., 91311), among others, 
many of which are commercially available. As described in 
Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), 
for instance, hexa-histidine provides for convenient purifica 
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tion of the fusion protein. Other peptide tags useful for puri 
fication include, but are not limited to, the hemagglutinin tag 
(also called the “HA tag'), which corresponds to an epitope 
derived from the influenza hemagglutinin protein (Wilson et 
al., Cell 37:767 (1984)) and the “flag” tag. 
0235. The present invention further encompasses antibod 
ies or fragments thereof conjugated to a diagnostic or thera 
peutic agent. The antibodies can be used diagnostically to, for 
example, monitor the development or progression of a tumor 
as part of a clinical testing procedure to, e.g., determine the 
efficacy of a given treatment regimen. Detection can be facili 
tated by coupling the antibody to a detectable Substance. 
Examples of detectable Substances include various enzymes, 
prosthetic groups, fluorescent materials, luminescent materi 
als, bioluminescent materials, radioactive materials, positron 
emitting metals using various positron emission tomogra 
phies, and nonradioactive paramagnetic metal ions. The 
detectable Substance may be coupled or conjugated either 
directly to the antibody (or fragment thereof) or indirectly, 
through an intermediate (such as, for example, a linker known 
in the art) using techniques known in the art. See, for example, 
U.S. Pat. No. 4,741,900 for metal ions which can be conju 
gated to antibodies for use as diagnostics according to the 
present invention. Examples of Suitable enzymes include 
horseradish peroxidase, alkaline phosphatase, beta-galactosi 
dase, or acetylcholinesterase; examples of suitable prosthetic 
group complexes include Streptavidin/biotin and avidin/bi 
otin; examples of Suitable fluorescent materials include 
umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dichlorotriazinylamine fluorescein, dansyl chlo 
ride or phycoerythrin; an example of a luminescent material 
includes luminol; examples of bioluminescent materials 
include luciferase, luciferin, and aequorin; and examples of 
suitable radioactive material include 125I, 131I, 111 In or 
99Tc. Other examples of detectable substances have been 
described elsewhere herein. 

0236 Further, an antibody of the invention may be conju 
gated to a therapeutic moiety Such as a cytotoxin, e.g., a 
cytostatic or cytocidal agent, a therapeutic agent or a radio 
active metal ion, e.g., alpha-emitters such as, for example, 
213Bi. A cytotoxin or cytotoxic agent includes any agent that 
is detrimental to cells. Examples include paclitaxol, cytocha 
lasin B, gramicidin D, ethidium bromide, emetime, mitomy 
cin, etoposide, tenoposide, Vincristine, vinblastine, colchicin, 
doxorubicin, daunorubicin, dihydroxy anthracin dione, 
mitoxantrone, mithramycin, actinomycin D, 1-dehydrotest 
osterone, glucocorticoids, procaine, tetracaine, lidocaine, 
propranolol, and puromycin and analogs or homologs 
thereof. Therapeutic agents include, but are not limited to, 
antimetabolites (e.g., methotrexate, 6-mercaptopurine, 
6-thioguanine, cytarabine, 5-fluorouracil decarbazine), alky 
lating agents (e.g., mechlorethamine, thioepa chlorambucil, 
melphalan, carmustine (BSNU) and lomustine (CCNU), 
cyclothosphamide, buSulfan, dibromomannitol, Streptozoto 
cin, mitomycin C, and cis-dichlorodiamine platinum (II) 
(DDP) cisplatin), anthracyclines (e.g., daunorubicin (for 
merly daunomycin) and doxorubicin), antibiotics (e.g., dac 
tinomycin (formerly actinomycin), bleomycin, mithramycin, 
and anthramycin (AMC)), and anti-mitotic agents (e.g., vin 
cristine and vinblastine). 
0237. The conjugates of the invention can be used for 
modifying a given biological response, the therapeutic agent 
or drug moiety is not to be construed as limited to classical 
chemical therapeutic agents. For example, the drug moiety 
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may be a protein or polypeptide possessing a desired biologi 
cal activity. Such proteins may include, for example, a toxin 
Such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 
toxin; a protein such as tumor necrosis factor, alpha-inter 
feron, B-interferon, nerve growth factor, platelet derived 
growth factor, tissue plasminogen activator, an apoptotic 
agent, e.g., TNF-alpha, TNF-beta, AIMI (See, International 
Publication No. WO 97/33899), AIM II (See, International 
Publication No. WO97/34911), Fas Ligand (Takahashi et al., 
Int. Immunol. 6:1567-1574 (1994)), VEGI (See, Interna 
tional Publication No. WO99/23105), a thrombotic agent or 
an anti-angiogenic agent, e.g., angiostatin or endostatin; or, 
biological response modifiers such as, for example, lymphok 
ines, interleukin-1 (IL-1), interleukin-2 (IL-2), interleu 
kin-6 (IL-6’), granulocyte macrophage colony stimulating 
factor (“GM-CSF), granulocyte colony stimulating factor 
(“G-CSF), or other growth factors. 
0238 Antibodies may also be attached to solid supports, 
which are particularly useful for immunoassays or purifica 
tion of the target antigen. Such solid Supports include, but are 
not limited to, glass, cellulose, polyacrylamide, nylon, poly 
styrene, polyvinyl chloride or polypropylene. 
0239 Techniques for conjugating such therapeutic moiety 
to antibodies are well known. See, for example, Arnon et al., 
"Monoclonal Antibodies For Immunotargeting Of Drugs In 
Cancer Therapy”, in Monoclonal Antibodies And Cancer 
Therapy, Reisfeld et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 
1985); Hellstrom et al., “Antibodies For Drug Delivery”, in 
Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), 
pp. 623-53 (Marcel Dekker, Inc. 1987); Thorpe, “Antibody 
Carriers Of Cytotoxic Agents. In Cancer Therapy: A Review'. 
in Monoclonal Antibodies 84: Biological And Clinical 
Applications, Pinchera et al. (eds.), pp. 475-506 (1985); 
Analysis, Results, And Future Prospective Of The Therapeu 

tic Use Of Radiolabeled Antibody In Cancer Therapy”, in 
Monoclonal Antibodies For Cancer Detection And Therapy, 
Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and 
Thorpe et al., “The Preparation And Cytotoxic Properties Of 
Antibody-Toxin Conjugates. Immunol. Rev. 62:119-58 
(1982). 
0240 Alternatively, an antibody can be conjugated to a 
second antibody to form an antibody heteroconjugate as 
described by Segal in U.S. Pat. No. 4,676,980, which is incor 
porated herein by reference in its entirety. 
0241 An antibody, with or without a therapeutic moiety 
conjugated to it, administered alone or in combination with 
cytotoxic factor(s) and/or cytokine(s) can be used as a thera 
peutic. 
0242 Antibody-Albumin Fusion 
0243 Antibodies that bind to a Therapeutic protein and 
that may correspond to a Therapeutic protein portion of an 
albumin fusion protein of the invention include, but are not 
limited to, antibodies that bind a Therapeutic protein dis 
closed in the “Therapeutic Protein X column of Table 1, or a 
fragment or variant thereof. 
0244. In specific embodiments, the fragment or variant of 
an antibody that immunospecifically binds a Therapeutic pro 
tein and that corresponds to a Therapeutic protein portion of 
an albumin fusion protein comprises, or alternatively consists 
of the VH domain. In other embodiments, the fragment or 
variant of an antibody that immunospecifically binds a Thera 
peutic protein and that corresponds to a Therapeutic protein 
portion of an albumin fusion protein comprises, or alterna 
tively consists of one, two or three VHCDRs. In other 
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embodiments, the fragment or variant of an antibody that 
immunospecifically binds a Therapeutic protein and that cor 
responds to a Therapeutic protein portion of an albumin 
fusion protein comprises, or alternatively consists of the VH 
CDR1. In other embodiments, the fragment or variant of an 
antibody that immunospecifically binds a Therapeutic protein 
and that corresponds to a Therapeutic protein portion of an 
albumin fusion protein comprises, or alternatively consists of 
the VHCDR2. In other embodiments, the fragment or variant 
of an antibody that immunospecifically binds a Therapeutic 
protein and that corresponds to a Therapeutic protein portion 
of an albumin fusion protein comprises, or alternatively con 
sists of, the VHCDR3. 
0245. In specific embodiments, the fragment or variant of 
an antibody that immunospecifically binds a Therapeutic pro 
tein and that corresponds to a Therapeutic protein portion of 
an albumin fusion protein comprises, or alternatively consists 
of the VL domain. In other embodiments, the fragment or 
variant of an antibody that immunospecifically binds a Thera 
peutic protein and that corresponds to a Therapeutic protein 
portion of an albumin fusion protein comprises, or alterna 
tively consists of, one, two or three VL CDRs. In other 
embodiments, the fragment or variant of an antibody that 
immunospecifically binds a Therapeutic protein and that cor 
responds to a Therapeutic protein portion of an albumin 
fusion protein comprises, or alternatively consists of the VL 
CDR1. In other embodiments, the fragment or variant of an 
antibody that immunospecifically binds a Therapeutic protein 
and that corresponds to a Therapeutic protein portion of an 
albumin fusion protein comprises, or alternatively consists of 
the VLCDR2. In other embodiments, the fragment or variant 
of an antibody that immunospecifically binds a Therapeutic 
protein and that corresponds to a Therapeutic protein portion 
of an albumin fusion protein comprises, or alternatively con 
sists of, the VLCDR3. 
0246. In other embodiments, the fragment or variant of an 
antibody that immunospecifically binds a Therapeutic protein 
and that corresponds to a Therapeutic protein portion of an 
albumin fusion protein comprises, or alternatively consists of 
one, two, three, four, five, or six VH and/or VL CDRs. 
0247. In preferred embodiments, the fragment or variant 
of an antibody that immunospecifically binds a Therapeutic 
protein and that corresponds to a Therapeutic protein portion 
of an albumin fusion protein comprises, or alternatively con 
sists of, an schv comprising the VH domain of the Therapeu 
tic antibody, linked to the VL domain of the therapeutic anti 
body by a peptide linker such as (Gly Ser) (SEQID NO:4). 
0248 Immunophenotyping 
0249. The antibodies of the invention or albumin fusion 
proteins of the invention comprising at least a fragment or 
variant of an antibody that binds a Therapeutic protein (or 
fragment or variant thereof) may be utilized for immunophe 
notyping of cell lines and biological samples. Therapeutic 
proteins of the present invention may be useful as cell-spe 
cific markers, or more specifically as cellular markers that are 
differentially expressed at various stages of differentiation 
and/or maturation of particular cell types. Monoclonal anti 
bodies (or albumin fusion proteins comprising at least a frag 
ment or variant of an antibody that binds a Therapeutic pro 
tein) directed against a specific epitope, or combination of 
epitopes, will allow for the screening of cellular populations 
expressing the marker. Various techniques can be utilized 
using monoclonal antibodies (or albumin fusion proteins 
comprising at least a fragment or variant of an antibody that 
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binds a Therapeutic protein) to Screenforcellular populations 
expressing the marker(s), and include magnetic separation 
using antibody-coated magnetic beads, “panning with anti 
body attached to a solid matrix (i.e., plate), and flow cytom 
etry (See, e.g., U.S. Pat. No. 5,985,660; and Morrison et al., 
Cell, 96:737-49 (1999)). 
0250. These techniques allow for the screening of particu 
lar populations of cells, such as might be found with hema 
tological malignancies (i.e. minimal residual disease (MRD) 
in acute leukemic patients) and "non-self cells in transplan 
tations to prevent Graft-versus-Host Disease (GVHD). Alter 
natively, these techniques allow for the screening of hemato 
poietic stem and progenitor cells capable of undergoing 
proliferation and/or differentiation, as might be found in 
human umbilical cord blood. 
0251 Characterizing Antibodies that Binda Therapeutic 
Protein and Albumin Fusion Proteins Comprising a Fragment 
or Variant of an Antibody that Binds a Therapeutic Protein 
0252. The antibodies of the invention or albumin fusion 
proteins of the invention comprising at least a fragment or 
variant of an antibody that binds a Therapeutic protein (or 
fragment or variant thereof) may be characterized in a variety 
of ways. In particular, Albumin fusion proteins of the inven 
tion comprising at least a fragment or variant of an antibody 
that binds a Therapeutic protein may be assayed for the ability 
to specifically bind to the same antigens specifically bound by 
the antibody that binds a Therapeutic protein corresponding 
to the antibody that binds a Therapeutic protein portion of the 
albumin fusion protein using techniques described herein or 
routinely modifying techniques known in the art. 
0253 Assays for the ability of the antibodies of the inven 
tion or albumin fusion proteins of the invention comprising at 
least a fragment or variant of an antibody that binds a Thera 
peutic protein (or fragment or variant thereof) to (specifically) 
bind a specific protein or epitope may be performed in solu 
tion (e.g., Houghten, Bio/Techniques 13:412-421 (1992)), on 
beads (e.g., Lam, Nature 354:82-84 (1991)), on chips (e.g., 
Fodor, Nature 364:555-556 (1993)), on bacteria (e.g., U.S. 
Pat. No.5,223.409), on spores (e.g., U.S. Pat. Nos. 5,571,698: 
5,403.484; and 5,223.409), on plasmids (e.g., Cullet al., Proc. 
Natl. Acad. Sci. USA 89:1865-1869 (1992)) or on phage 
(e.g., Scott and Smith, Science 249:386-390 (1990); Devlin, 
Science 249:404–406 (1990); Cwirla et al., Proc. Natl. Acad. 
Sci. USA 87:6378-6382 (1990); and Felici, J. Mol. Biol. 
222:301-310 (1991)) (each of these references is incorpo 
rated herein in its entirety by reference). The antibodies of the 
invention or albumin fusion proteins of the invention com 
prising at least a fragment or variant of an antibody that binds 
a Therapeutic protein (or fragment or variant thereof) may 
also be assayed for their specificity and affinity for a specific 
protein or epitope using or routinely modifying techniques 
described herein or otherwise known in the art. 
0254 The albumin fusion proteins of the invention com 
prising at least a fragment or variant of an antibody that binds 
a Therapeutic protein may be assayed for cross-reactivity 
with other antigens (e.g., molecules that have sequence/struc 
ture conservation with the molecule(s) specifically bound by 
the antibody that binds a Therapeutic protein (or fragment or 
variant thereof) corresponding to the Therapeutic protein por 
tion of the albumin fusion protein of the invention) by any 
method known in the art. 
0255 Immunoassays which can be used to analyze (im 
munospecific) binding and cross-reactivity include, but are 
not limited to, competitive and non-competitive assay sys 
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tems using techniques such as western blots, radioimmunoas 
says, ELISA (enzyme linked immunosorbent assay), 'sand 
wich immunoassays, immunoprecipitation assays, 
precipitin reactions, gel diffusion precipitin reactions, immu 
nodiffusion assays, agglutination assays, complement-fixa 
tion assays, immunoradiometric assays, fluorescent immu 
noassays, and protein A immunoassays, to name but a few. 
Such assays are routine and well known in the art (see, e.g., 
Ausubel et al, eds, 1994, Current Protocols in Molecular 
Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is 
incorporated by reference herein in its entirety). Exemplary 
immunoassays are described briefly below (but are not 
intended by way of limitation). 
0256 Immunoprecipitation protocols generally comprise 
lysing a population of cells in a lysis buffer such as RIPA 
buffer (1% NP-40 or TritonX-100, 1% sodium deoxycholate, 
0.1% SDS, 0.15 MNaCl, 0.01 Msodium phosphateat pH 7.2, 
1% Trasylol) supplemented with protein phosphatase and/or 
protease inhibitors (e.g., EDTA, PMSF, aprotinin, sodium 
Vanadate), adding an antibody of the invention or albumin 
fusion protein of the invention comprising at least a fragment 
or variant of an antibody that binds a Therapeutic protein (or 
fragment or variant thereof) to the cell lysate, incubating for 
a period of time (e.g., 1 to 4 hours) at 40 degrees C., adding 
protein A and/or protein G Sepharose beads (or beads coated 
with an appropriate anti-idiotypic antibody or anti-albumin 
antibody in the case when an albumin fusion protein compris 
ing at least a fragment or variant of a Therapeutic antibody) to 
the cell lysate, incubating for about an hour or more at 40 
degrees C., washing the beads in lysis buffer and resuspend 
ing the beads in SDS/sample buffer. The ability of the anti 
body or albumin fusion protein of the invention to immuno 
precipitate a particular antigen can be assessed by, e.g., 
western blot analysis. One of skill in the art would be knowl 
edgeable as to the parameters that can be modified to increase 
the binding of the antibody or albumin fusion protein to an 
antigen and decrease the background (e.g., pre-clearing the 
cell lysate with sepharose beads). For further discussion 
regarding immunoprecipitation protocols see, e.g., Ausubel 
etal, eds, 1994, Current Protocols in Molecular Biology, Vol. 
1, John Wiley & Sons, Inc., New York at 10.16.1. 
0257 Western blot analysis generally comprises prepar 
ing protein samples, electrophoresis of the protein samples in 
a polyacrylamide gel (e.g., 8%-20% SDS-PAGE depending 
on the molecular weight of the antigen), transferring the 
protein sample from the polyacrylamide gel to a membrane 
such as nitrocellulose, PVDF or nylon, blocking the mem 
brane in blocking solution (e.g., PBS with 3% BSA or non-fat 
milk), washing the membrane in washing buffer (e.g., PBS 
Tween 20), applying the antibody or albumin fusion protein 
of the invention (diluted in blocking buffer) to the membrane, 
washing the membrane in washing buffer, applying a second 
ary antibody (which recognizes the albumin fusion protein, 
e.g., an anti-human serum albumin antibody) conjugated to 
an enzymatic Substrate (e.g., horseradish peroxidase or alka 
line phosphatase) or radioactive molecule (e.g., P or 'I) 
diluted in blocking buffer, washing the membrane in wash 
buffer, and detecting the presence of the antigen. One of skill 
in the art would be knowledgeable as to the parameters that 
can be modified to increase the signal detected and to reduce 
the background noise. For further discussion regarding west 
ern blot protocols see, e.g., Ausubel et al., eds, 1994, Current 
Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, 
Inc., New York at 10.8.1. 
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0258 ELISAS comprise preparing antigen, coating the 
well of a 96-well microtiter plate with the antigen, washing 
away antigen that did not bind the wells, adding the antibody 
or albumin fusion protein (comprising at least a fragment or 
variant of an antibody that binds a Therapeutic protein) of the 
invention conjugated to a detectable compound Such as an 
enzymatic Substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the wells and incubating for a period of time, 
washing away unbound or non-specifically bound albumin 
fusion proteins, and detecting the presence of the antibody or 
albumin fusion proteins specifically bound to the antigen 
coating the well. In ELISAs the antibody or albumin fusion 
protein does not have to be conjugated to a detectable com 
pound; instead, a second antibody (which recognizes the 
antibody or albumin fusion protein, respectively) conjugated 
to a detectable compound may be added to the well. Further, 
instead of coating the well with the antigen, antibody or the 
albumin fusion protein may be coated to the well. In this case, 
the detectable molecule could be the antigen conjugated to a 
detectable compound Such as an enzymatic Substrate (e.g., 
horseradish peroxidase or alkaline phosphatase). One of skill 
in the art would be knowledgeable as to the parameters that 
can be modified to increase the signal detected as well as other 
variations of ELISAs known in the art. For further discussion 
regarding ELISAs see, e.g., Ausubel etal, eds, 1994, Current 
Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, 
Inc., New York at 11.2.1. 
0259. The binding affinity of an albumin fusion protein to 
a protein, antigen, or epitope and the off-rate of an antibody 
or albumin fusion protein-protein/antigen/epitope interaction 
can be determined by competitive binding assays. One 
example of a competitive binding assay is a radioimmunoas 
say comprising the incubation of labeled antigen (e.g., Hor 
'I) with the antibody or albumin fusion protein of the inven 
tion in the presence of increasing amounts of unlabeled anti 
gen, and the detection of the antibody bound to the labeled 
antigen. The affinity of the antibody or albumin fusion protein 
of the invention for a specific protein, antigen, or epitope and 
the binding off-rates can be determined from the data by 
Scatchard plot analysis. Competition with a second protein 
that binds the same protein, antigen or epitope as the antibody 
or albumin fusion protein, can also be determined using 
radioimmunoassays. In this case, the protein, antigen or 
epitope is incubated with an antibody or albumin fusion pro 
tein of the invention conjugated to a labeled compound (e.g., 
H or 'I) in the presence of increasing amounts of an unla 
beled second protein that binds the same protein, antigen, or 
epitope as the albumin fusion protein of the invention. 
0260. In a preferred embodiment, BIAcore kinetic analy 
sis is used to determine the binding on and off rates of anti 
body or albumin fusion proteins of the invention to a protein, 
antigen or epitope. BIAcore kinetic analysis comprises ana 
lyzing the binding and dissociation of antibodies, albumin 
fusion proteins, or specific polypeptides, antigens or epitopes 
from chips with immobilized specific polypeptides, antigens 
or epitopes, antibodies or albumin fusion proteins, respec 
tively, on their surface. 
0261 
0262 The present invention is further directed to anti 
body-based therapies which involve administering antibodies 
of the invention or albumin fusion proteins of the invention 
comprising at least a fragment or variant of an antibody that 
binds a Therapeutic protein to an animal, preferably a mam 
mal, and most preferably a human, patient for treating one or 

Therapeutic Uses 
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more of the disclosed diseases, disorders, or conditions. 
Therapeutic compounds of the invention include, but are not 
limited to, antibodies of the invention (including fragments, 
analogs and derivatives thereofas described herein), nucleic 
acids encoding antibodies of the invention (including frag 
ments, analogs and derivatives thereofandanti-idiotypic anti 
bodies as described herein), albumin fusion proteins of the 
invention comprising at least a fragment or variant of an 
antibody that binds a Therapeutic protein, and nucleic acids 
encoding Such albumin fusion proteins. The antibodies of the 
invention or albumin fusion proteins of the invention com 
prising at least a fragment or variant of an antibody that binds 
a Therapeutic protein can be used to treat, inhibit or prevent 
diseases, disorders or conditions associated with aberrant 
expression and/or activity of a Therapeutic protein, including, 
but not limited to, any one or more of the diseases, disorders, 
or conditions described herein. The treatment and/or preven 
tion of diseases, disorders, or conditions associated with aber 
rant expression and/or activity of a Therapeutic protein 
includes, but is not limited to, alleviating symptoms associ 
ated with those diseases, disorders or conditions. antibodies 
of the invention or albumin fusion proteins of the invention 
comprising at least a fragment or variant of an antibody that 
binds a Therapeutic protein may be provided in pharmaceu 
tically acceptable compositions as known in the art or as 
described herein. 

0263. In a specific and preferred embodiment, the present 
invention is directed to antibody-based therapies which 
involve administering antibodies of the invention or albumin 
fusion proteins of the invention comprising at least afragment 
or variant of an antibody that binds a Therapeutic protein to an 
animal, preferably a mammal, and most preferably a human, 
patient for treating one or more diseases, disorders, or condi 
tions, including but not limited to: neural disorders, immune 
system disorders, muscular disorders, reproductive disorders, 
gastrointestinal disorders, pulmonary disorders, cardiovascu 
lar disorders, renal disorders, proliferative disorders, and/or 
cancerous diseases and conditions, and/or as described else 
where herein. Therapeutic compounds of the invention 
include, but are not limited to, antibodies of the invention 
(e.g., antibodies directed to the full length protein expressed 
on the cell surface of a mammaliancell; antibodies directed to 
an epitope of a Therapeutic protein and nucleic acids encod 
ing antibodies of the invention (including fragments, analogs 
and derivatives thereof and anti-idiotypic antibodies as 
described herein). The antibodies of the invention can be used 
to treat, inhibit or prevent diseases, disorders or conditions 
associated with aberrant expression and/or activity of a 
Therapeutic protein, including, but not limited to, any one or 
more of the diseases, disorders, or conditions described 
herein. The treatment and/or prevention of diseases, disor 
ders, or conditions associated with aberrant expression and/or 
activity of a Therapeutic protein includes, but is not limited to, 
alleviating symptoms associated with those diseases, disor 
ders or conditions. Antibodies of the invention or albumin 
fusion proteins of the invention comprising at least afragment 
or variant of an antibody that binds a Therapeutic protein may 
be provided in pharmaceutically acceptable compositions as 
known in the art or as described herein. 

0264. A summary of the ways in which the antibodies of 
the invention or albumin fusion proteins of the invention 
comprising at least a fragment or variant of an antibody that 
binds a Therapeutic protein may be used therapeutically 
includes binding Therapeutic proteins locally or systemically 
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in the body or by direct cytotoxicity of the antibody, e.g. as 
mediated by complement (CDC) or by effector cells (ADCC). 
Some of these approaches are described in more detail below. 
Armed with the teachings provided herein, one of ordinary 
skill in the art will know how to use the antibodies of the 
invention or albumin fusion proteins of the invention com 
prising at least a fragment or variant of an antibody that binds 
a Therapeutic protein for diagnostic, monitoring or therapeu 
tic purposes without undue experimentation. 
0265. The antibodies of the invention or albumin fusion 
proteins of the invention comprising at least a fragment or 
variant of an antibody that binds a Therapeutic protein may be 
advantageously utilized in combination with other mono 
clonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, IL-3 and 
IL-7), for example, which serve to increase the number or 
activity of effector cells which interact with the antibodies. 
0266 The antibodies of the invention or albumin fusion 
proteins of the invention comprising at least a fragment or 
variant of an antibody that binds a Therapeutic protein may be 
administered alone or in combination with other types of 
treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, 
administration of products of a species origin or species reac 
tivity (in the case of antibodies) that is the same species as that 
of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic 
acids, are administered to a human patient for therapy or 
prophylaxis. 
0267. It is preferred to use high affinity and/or potent in 
Vivo inhibiting and/or neutralizing antibodies against Thera 
peutic proteins, fragments or regions thereof (or the albumin 
fusion protein correlate of such an antibody) for both immu 
noassays directed to and therapy of disorders related to poly 
nucleotides or polypeptides, including fragments thereof, of 
the present invention. Such antibodies, fragments, or regions, 
will preferably have an affinity for polynucleotides or 
polypeptides of the invention, including fragments thereof. 
Preferred binding affinities include dissociation constants or 
Kd's less than 5x10M, 10 M, 5x10 M, 10 M, 5x10 
M, 10 M. More preferred binding affinities include those 
with a dissociation constant or Kd less than 5x10M, 10 
M,5x10M, 10M,5x107M, 107M,5x108 Mor 10 M. 
Even more preferred binding affinities include those with a 
dissociation constant or Kd less than 5x10 M, 10 M, 
5x10" M, 100 M, 5x10' M, 10 M, 5x10'? M, 10° 
M, 5x10' M, 10 M, 5x10' M, 10 M, 5x10's M, or 
10 M. 
0268 Gene Therapy 
0269. In a specific embodiment, nucleic acids comprising 
sequences encoding antibodies that bind therapeutic proteins 
or albumin fusion proteins comprising at least a fragment or 
variant of an antibody that binds a Therapeutic protein are 
administered to treat, inhibit or prevent a disease or disorder 
associated with aberrant expression and/or activity of a 
Therapeutic protein, by way of gene therapy. Gene therapy 
refers to therapy performed by the administration to a subject 
of an expressed or expressible nucleic acid. In this embodi 
ment of the invention, the nucleic acids produce their encoded 
protein that mediates a therapeutic effect. 
0270. Any of the methods for genetherapy available in the 
art can be used according to the present invention. Exemplary 
methods are described in more detail elsewhere in this appli 
cation. 
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0271 Demonstration of Therapeutic or Prophylactic 
Activity 
0272. The compounds or pharmaceutical compositions of 
the invention are preferably tested in vitro, and then in vivo 
for the desired therapeutic or prophylactic activity, prior to 
use in humans. For example, in vitro assays to demonstrate 
the therapeutic or prophylactic utility of a compound orphar 
maceutical composition include, the effect of a compound on 
a cell line or a patient tissue sample. The effect of the com 
pound or composition on the cell line and/or tissue sample can 
be determined utilizing techniques known to those of skill in 
the art including, but not limited to, rosette formation assays 
and cell lysis assays. In accordance with the invention, in vitro 
assays which can be used to determine whether administra 
tion of a specific compound is indicated, include in vitro cell 
culture assays in which a patient tissue sample is grown in 
culture, and exposed to or otherwise administered a com 
pound, and the effect of Such compound upon the tissue 
sample is observed. 
0273. Therapeutic/Prophylactic Administration and Com 
position 
0274 The invention provides methods of treatment, inhi 
bition and prophylaxis by administration to a Subject of an 
effective amount of a compound or pharmaceutical compo 
sition of the invention. In a preferred embodiment, the com 
pound is Substantially purified (e.g., Substantially free from 
substances that limit its effect or produce undesired side 
effects). The subject is preferably an animal, including but not 
limited to animals such as cows, pigs, horses, chickens, cats, 
dogs, etc., and is preferably a mammal, and most preferably 
human. 

0275 Formulations and methods of administration that 
can be employed when the compound comprises a nucleic 
acid or an immunoglobulin are described above; additional 
appropriate formulations and routes of administration can be 
selected from among those described herein below. 
0276 Various delivery systems are known and can be used 
to administer a compound of the invention, e.g., encapsula 
tion in liposomes, microparticles, microcapsules, recombi 
nant cells capable of expressing the compound, receptor 
mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 
262:4429-4432 (1987)), construction of a nucleic acid as part 
of a retroviral or other vector, etc. Methods of introduction 
include but are not limited to intradermal, intramuscular, 
intraperitoneal, intravenous, Subcutaneous, intranasal, epidu 
ral, and oral routes. The compounds or compositions may be 
administered by any convenient route, for example by infu 
sion or bolus injection, by absorption through epithelial or 
mucocutaneous linings (e.g., oral mucosa, rectal and intesti 
nal mucosa, etc.) and may be administered together with 
other biologically active agents. Administration can be sys 
temic or local. In addition, it may be desirable to introduce the 
pharmaceutical compounds or compositions of the invention 
into the central nervous system by any Suitable route, includ 
ing intraventricular and intrathecal injection; intraventricular 
injection may be facilitated by an intraventricular catheter, for 
example, attached to a reservoir, such as an Ommaya reser 
Voir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aero 
Solizing agent. 
0277. In a specific embodiment, it may be desirable to 
administer the pharmaceutical compounds or compositions 
of the invention locally to the area in need of treatment; this 
may be achieved by, for example, and not by way of limita 
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tion, local infusion during Surgery, topical application, e.g., in 
conjunction with a wound dressing after Surgery, by injection, 
by means of a catheter, by means of a Suppository, or by 
means of an implant, said implant being of a porous, non 
porous, or gelatinous material, including membranes, such as 
sialastic membranes, or fibers. Preferably, when administer 
ing a protein, including an antibody, of the invention, care 
must be taken to use materials to which the protein does not 
absorb. 
0278. In another embodiment, the compound or composi 
tion can be delivered in a vesicle, in particulara liposome (see 
Langer, Science 249:1527-1533 (1990); Treat et al., in Lipo 
Somes in the Therapy of Infectious Disease and Cancer, 
Lopez-Berestein and Fidler (eds.), Liss, New York, pp. 353 
365 (1989); Lopez-Berestein, ibid., pp. 317-327; see gener 
ally ibid.) 
0279. In yet another embodiment, the compound or com 
position can be delivered in a controlled release system. In 
one embodiment, a pump may be used (see Langer, Supra; 
Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buch 
wald et al., Surgery 88:507 (1980); Saudek et al., N. Engl. J. 
Med. 321:574 (1989)). In another embodiment, polymeric 
materials can be used (see Medical Applications of Con 
trolled Release, Langer and Wise (eds.), CRC Pres. Boca 
Raton, Fla. (1974); Controlled Drug Bioavailability, Drug 
Product Design and Performance, Smolen and Ball (eds.), 
Wiley, New York (1984); Ranger and Peppas, J., Macromol. 
Sci. Rev. Macromol. Chem. 23:61 (1983); see also Levy et al., 
Science 228:190 (1985): During et al., Ann. Neurol. 25:351 
(1989); Howard et al., J. Neurosurg. 71:105 (1989)). In yet 
another embodiment, a controlled release system can be 
placed in proximity of the therapeutic target, e.g., the brain, 
thus requiring only a fraction of the systemic dose (see, e.g., 
Goodson, in Medical Applications of Controlled Release, 
supra, Vol. 2, pp. 115-138 (1984)). 
0280. Other controlled release systems are discussed in 
the review by Langer (Science 249:1527-1533 (1990)). 
0281. In a specific embodiment where the compound of 
the invention is a nucleic acid encoding a protein, the nucleic 
acid can be administered in vivo to promote expression of its 
encoded protein, by constructing it as part of an appropriate 
nucleic acid expression vector and administering it so that it 
becomes intracellular, e.g., by use of a retroviral vector (see 
U.S. Pat. No. 4,980.286), or by direct injection, or by use of 
microparticle bombardment (e.g., a gene gun; Biolistic, 
Dupont), or coating with lipids or cell-surface receptors or 
transfecting agents, or by administering it in linkage to a 
homeobox-like peptide which is known to enter the nucleus 
(see e.g., Joliot et al., Proc. Natl. Acad. Sci. USA 88:1864 
1868 (1991)), etc. Alternatively, a nucleic acid can be intro 
duced intracellularly and incorporated within host cell DNA 
for expression, by homologous recombination. 
0282. The present invention also provides pharmaceutical 
compositions. Such compositions comprise a therapeutically 
effective amount of a compound, and a pharmaceutically 
acceptable carrier. In a specific embodiment, the term “phar 
maceutically acceptable” means approved by a regulatory 
agency of the Federal or a state government or listed in the 
U.S. Pharmacopeia or other generally recognized pharma 
copeia for use in animals, and more particularly in humans. 
The term “carrier refers to a diluent, adjuvant, excipient, or 
vehicle with which the therapeutic is administered. Such 
pharmaceutical carriers can be sterile liquids. Such as water 
and oils, including those of petroleum, animal, vegetable or 
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synthetic origin, such as peanut oil, Soybean oil, mineral oil, 
sesame oil and the like. Water is a preferred carrier when the 
pharmaceutical composition is administered intravenously. 
Saline solutions and aqueous dextrose and glycerol solutions 
can also be employed as liquid carriers, particularly for inject 
able solutions. Suitable pharmaceutical excipients include 
starch, glucose, lactose, Sucrose, gelatin, malt, rice, flour, 
chalk, silica gel, Sodium Stearate, glycerol monostearate, talc, 
Sodium chloride, dried skim milk, glycerol, propylene, gly 
col, water, ethanol and the like. The composition, if desired, 
can also contain minor amounts of wetting or emulsifying 
agents, or pH buffering agents. These compositions can take 
the form of Solutions, Suspensions, emulsion, tablets, pills, 
capsules, powders, Sustained-release formulations and the 
like. The composition can be formulated as a Suppository, 
with traditional binders and carriers such as triglycerides. 
Oral formulation can include standard carriers such as phar 
maceutical grades of mannitol, lactose, starch, magnesium 
Stearate, sodium saccharine, cellulose, magnesium carbon 
ate, etc. Examples of Suitable pharmaceutical carriers are 
described in “Remington's Pharmaceutical Sciences” by E. 
W. Martin. Such compositions will contain a therapeutically 
effective amount of the compound, preferably in purified 
form, together with a Suitable amount of carrier so as to 
provide the form for proper administration to the patient. The 
formulation should suit the mode of administration. 

0283. In a preferred embodiment, the composition is for 
mulated in accordance with routine procedures as a pharma 
ceutical composition adapted for intravenous administration 
to human beings. Typically, compositions for intravenous 
administration are solutions insterile isotonic aqueous buffer. 
Where necessary, the composition may also include a solu 
bilizing agent and a local anesthetic Such as lignocaine to ease 
pain at the site of the injection. Generally, the ingredients are 
Supplied either separately or mixed together in unit dosage 
form, for example, as a dry lyophilized powder or water free 
concentrate in a hermetically sealed container Such as an 
ampoule or Sachette indicating the quantity of active agent. 
Where the composition is to be administered by infusion, it 
can be dispensed with an infusion bottle containing sterile 
pharmaceutical grade water or saline. Where the composition 
is administered by injection, an ampoule of sterile water for 
injection or saline can be provided so that the ingredients may 
be mixed prior to administration. 
0284. The compounds of the invention can be formulated 
as neutral or salt forms. Pharmaceutically acceptable salts 
include those formed with anions such as those derived from 
hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., 
and those formed with cations such as those derived from 
Sodium, potassium, ammonium, calcium, ferric hydroxides, 
isopropylamine, triethylamine, 2-ethylamino ethanol, histi 
dine, procaine, etc. 
0285. The amount of the compound of the invention which 
will be effective in the treatment, inhibition and prevention of 
a disease or disorder associated with aberrant expression 
and/or activity of a Therapeutic protein can be determined by 
standard clinical techniques. In addition, in vitro assays may 
optionally be employed to help identify optimal dosage 
ranges. The precise dose to be employed in the formulation 
will also depend on the route of administration, and the seri 
ousness of the disease or disorder, and should be decided 
according to the judgment of the practitioner and each 
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patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal 
model test systems. 
0286 For antibodies, the dosage administered to a patient 

is typically 0.1 mg/kg to 100 mg/kg of the patient's body 
weight. Preferably, the dosage administered to a patient is 
between 0.1 mg/kg and 20 mg/kg of the patient's body 
weight, more preferably 1 mg/kg to 10 mg/kg of the patient's 
body weight. Generally, human antibodies have a longer half 
life within the human body than antibodies from other species 
due to the immune response to the foreign polypeptides. 
Thus, lower dosages of human antibodies and less frequent 
administration is often possible. Further, the dosage and fre 
quency of administration of antibodies of the invention may 
be reduced by enhancing uptake and tissue penetration (e.g., 
into the brain) of the antibodies by modifications such as, for 
example, lipidation. 
0287 Diagnosis and Imaging 
0288 Labeled antibodies and derivatives and analogs 
thereofthat binda Therapeutic protein (or fragment or variant 
thereof) (including albumin fusion proteins comprising at 
least a fragment or variant of an antibody that binds a Thera 
peutic protein), can be used for diagnostic purposes to detect, 
diagnose, or monitor diseases, disorders, and/or conditions 
associated with the aberrant expression and/or activity of 
Therapeutic protein. The invention provides for the detection 
of aberrant expression of a Therapeutic protein, comprising 
(a) assaying the expression of the Therapeutic protein in cells 
or body fluid of an individual using one or more antibodies 
specific to the polypeptide interest and (b) comparing the 
level of gene expression with a standard gene expression 
level, whereby an increase or decrease in the assayed Thera 
peutic protein expression level compared to the standard 
expression level is indicative of aberrant expression. 
0289. The invention provides a diagnostic assay for diag 
nosing a disorder, comprising (a) assaying the expression of 
the Therapeutic protein in cells or body fluid of an individual 
using one or more antibodies specific to the Therapeutic 
protein or albumin fusion proteins comprising at least a frag 
ment of variant of an antibody specific to a Therapeutic pro 
tein, and (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or 
decrease in the assayed Therapeutic protein gene expression 
level compared to the standard expression level is indicative 
ofaparticular disorder. With respect to cancer, the presence of 
a relatively high amount of transcript in biopsied tissue from 
an individual may indicate a predisposition for the develop 
ment of the disease, or may provide a means for detecting the 
disease prior to the appearance of actual clinical symptoms. A 
more definitive diagnosis of this type may allow health pro 
fessionals to employ preventative measures or aggressive 
treatment earlier thereby preventing the development or fur 
ther progression of the cancer. 
0290 Antibodies of the invention or albumin fusion pro 
teins comprising at least a fragment of variant of an antibody 
specific to a Therapeutic protein can be used to assay protein 
levels in a biological sample using classical immunohisto 
logical methods known to those of skill in the art (e.g., see 
Jalkanen et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen et 
al., J. Cell. Biol. 105:3087-3096 (1987)). Other antibody 
based methods useful for detecting protein gene expression 
include immunoassays, such as the enzyme linked immun 
osorbent assay (ELISA) and the radioimmunoassay (RIA). 
Suitable antibody assay labels are known in the art and 














































































































































































































































































