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PCT/US99/i 1 Z 19  HYBRID POLYPEPTIDES WITH ENHANCED PHARMACOKINETIC
PROPERTIES is 1. INTRODUCTION The present invention relates to enhancer
peptide sequences originally derived from various retroviral envelope
(gp41) protein sequences that enhance the pharmacokinetic properties of any
core polypeptide to which they are linked. 15 The invention is based, in
part, on the discovery that hybrid polypeptides comprising the enhancer
peptide sequences linked to a core polypeptide possess enhanced
pharmacokinetic properties such as increased half life. The invention
further relates to novel anti-fusogenic and/or anti-viral, peptides,
including ones that contain such enhancer peptide 20 sequences, and methods
for using such peptides. The invention further relates to methods for
enhancing the pharmacokinetic properties of any core polypeptide through
linkage of the enhancer peptide sequences to the core polypeptide. The core
polypeptides to be used in the practice of the invention can include any
pharmacologically 23 useful peptide that can be used, for example, as a
therapeutic or prophylactic reagent. In a non-limiting embodiment, the
invention is demonstrated by way of example wherein a hybrid polypeptide
comprising, for example, an HIV core polypeptide linked to enhancer peptide
sequences, is shown to be a potent, non-cytotoxic inhibitor of HIV-1, HIV-2
30 and SIV infection. Additionally, the enhancer peptide sequences of the
invention have been linked to a respiratory    20 November 2002 WO 99/59615
PCT/US99/11219 syncytial virus (RSV) core polypeptide and a luteinizing
hormone receptor (LH-RH) core polypeptide. In each instance, the hybrid
polypeptide was found to possess enhanced pharmacokinetic properties, and
the RSV hybrid polypeptide exhibited substantial anti-RSV activity. 5 2.
BACKGROUND OF THE INVENTION Polypeptide products have a wide range of uses
as therapeutic and/or prophylactic reagents for prevention and treatment of
disease. Many polypeptides are able to regulate biochemical or
physiological processes to either prevent 10 disease or provide relief from
symptoms associated with disease. For example, polypeptides such as viral
or bacterial polypeptides have been utilized successfully as vaccines for
prevention of pathological diseases. Additionally, peptides have been
successfully utilized as therapeutic agents for treatment of disease
symptoms. Such 15 peptides fall into diverse categories such, for example,
as hormones, enzymes, immunomodulators, serum proteins and cytokines. For
polypeptides to manifest their proper biological and therapeutic effect on
the target sites, the polypeptides must be present in appropriate
concentrations at the sites of 20 action. In addition, their structural
integrity must generally be maintained. Therefore, the formulation of
polypeptides as drugs for therapeutic use is directed by the chemical
nature and the characteristics of the polypeptides, such as their size and
complexity, their conformational requirements, and their often complicated
stability, and 25 solubility profiles. The pharmacokinetics of any
particular therapeutic peptide is dependent on the bioavailability,
distribution and clearance of said peptide. Since many bioactive
substances, such as peptides and proteins, are rapidly destroyed by the
body, it is critical to develop effective systems for maintaining a steady
30 concentration of peptide in blood circulation, to increase - 2  



20 November 2002 WO 991596I5 PCTIUS99111219 the efficacy of such peptides,
and to minimize the incidence and severity of adverse side effects. 3.
SUMMARY OF THE INVENTION The present invention relates, first, to enhancer
5 peptide sequences originally derived from various retroviral envelope
(gp41) protein sequences '.e., HIV-1, HIV-2 and SIV, that enhance the
pharmacokinetic properties of any core polypeptide to which they are
linked. The invention is based on the surprising result that when the
disclosed enhancer peptide sequences are linked to any core polypeptide,
the 10 resulting hybrid polypeptide possesses enhanced pharmacokinetic
properties including, for example, increased half life and reduced
clearance rate relative to the core polypeptide alone. The present
invention further relates to such hybrid polypeptides and core
polypeptides, and to novel peptides that exhibit anti-fusogenic activity,
antiviral 15 activity and/or the ability to modulate intracellular
processes that involve coiled-coil peptide structures. Among such peptides
are ones that contain enhancer peptide sequences. Core polypeptides can
comprise any peptides which may be introduced into a living system, for
example, any peptides 20 Capable of functioning as therapeutic,
prophylactic or imaging reagents useful for treatment or prevention of
disease or for diagnostic or prognostic methods, including methods in vivo
imaging. Such peptides include, for example, growth factors, hormones,
cytokines, angiogenic growth factors, extracellular matrix polypeptides,
receptor 25 ligands, agonists, antagonists or inverse agonists, peptide
targeting agents, such as imaging agents or cytotoxic targeting agents, or
polypeptides that exhibit antifusogenic and/or antiviral activity, and
peptides or polypeptides that function as antigens or immunogens including,
for example, viral and bacterial polypeptides. 30 The invention further
relates to methods for enhancing the pharmacokinetic properties of any core
polypeptide - 3    20 November 2002 through linkage of the core polypeptide
to the enhancer peptide sequences to form hybrid polypeptides. The
invention still further relates to methods for using the peptides disclosed
herein, including hybrid polypeptides containing enhancer peptide
sequences. For example, the methods of the invention include methods for
decreasing or inhibiting viral infection, e.~., HIV-1, HIV-2, RSV, measles,
influenza, parainfluenza, EpsteinBarr, and hepatitis virus infection,
and/or viral-induced cell fusion events. The enhancer peptide sequences of
the invention can, additionally, be utilized to increase the in vitro or
ex-vivo half life of a core polypeptide to which enhancer peptide sequences
have been attached, for example, enhancer peptide sequences can increase
the half life of attached core polypeptides in cell culture or cell or
tissue samples. The invention is demonstrated by way of examples wherein
hybrid polypeptides containing an HIV core polypeptide linked to enhancer
peptide sequences are shown to exhibit greatly enhanced pharmacokinetic
properties and act as a potent, non-cytotoxic inhibitors of HIV-1, HIV-2
and SIV infection. The invention is further demonstrated by examples
wherein hybrid polypeptides containing an RS V core polypeptide or a
luteinizing hormone polypeptide are shown to exhibit greatly enhanced
pharmacokinetic properties. In addition, the RSV hybrid polypeptide
exhibited substantial anti-RSV activity. The invention yet further relates
to a hybrid polypeptide comprising an enhancer peptide sequence linked to a
core polypeptide, wherein the enhancer peptide comprises an amino-terminal:
WXXWXXXI, WXXWXXX, WXXWXX, WXXWX, WXXW, WXXXWXWX, XXXWXWX, XXWXWX, XWXWX,
WXWX, WXXXWXW, WXXXW, IXXXWXXW, XXXWXXW, XXWXXW, XWXXW, XWXWX30~W, XWXWXXX,
XWXWXX, XWXW, WXWXXXW, or XWXXXW, and wherein the core polypeptide
comprises the following amino acid sequence: TALLEQAQIQQEKNEYELQKLDK (SEQ
ID N0:1286). The invention yet still further relates to a hybrid
polypeptide comprising an enhancer peptide sequence linked to a core
polypeptide, wherein the enhancer peptide sequence comprises WQEWEQKI (SEQ
ID N0:1 l29) or WASLWEWF (SEQ ID N0:1433) and the core polypeptide
comprises the following amino acid sequence: TALLEQAIQQEKNEYELQKLDK (SEQ ID
N0:1286). -4  



20 November 2002 The invention furthermore relates to a method for
enhancing the pharmacokinetic properties of a core polypeptide, comprising
linking an enhancer peptide sequence to the core polypeptide to produce a
hybrid polypeptide, wherein the enhancer peptide sequence comprises:
WXXWXXXI, WXXWXXX, WXXWXX, WXXWX, WXXW, WXXXWXWX, XXXWXWX, XXWXWX, XWXWX,
WXWX, WXXXWXW, WXXXW, IXXXWXXW, XXXWXXW, XXWXXW, XWXXW, XWXWXXXW, XWXWXXX,
XWXWXX, XWXW, WXWXXXW, or XWXXXW, and wherein the core polypeptide
comprises TALLEQAQIQQEKNEYELQKLDK (SEQ ID N0:1286). The invention still
furthermore relates to a polypeptide comprising the amino acid sequence:
WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF (SEQ ID N0:1310). The invention yet
furthermore relates to a hybrid polypeptide comprising an enhancer peptide
sequence linked to a core polypeptide, wherein the enhancer peptide
sequence comprises a carboxy-terminal: WXXWXX~~I, WXXWXX~C, WXXWXX, WXXWX,
WXXW, WXXXWXWX, XXXWXWX, XXWXWX, XWXWX, WXWX, WXXXWXW, WXXXW, IXXXWXXW,
XXXWXXW, XXWXXW, XWXXW, XWXWXXXW, XWXWXX?C, XWXWXX, XWXW, WXWXXXW, or
XVVXXXW, and wherein the core polypeptide comprises the following amino
acid sequence: TALLEQAQIQQEKNEYELQKLDK (SEQ ID N0:1286). The invention yet
still furthermore relates to a polypeptide comprising
TALLEQAQIQQEKNEYELQKLDK (SEQ ID N0:1286). The invention furthermore relates
to a pharmaceutical composition comprising the polypeptide:
TALLEQAQIQQEKNEYELQKLDK (SEQ ID N0:1286); and a pharmaceutically acceptable
carrier. The invention furthermore relates to a pharmaceutical composition
comprising the polypeptide: WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF (SEQ ID
N0:1310); and a pharmaceutically acceptable carrier. The invention
furthermore relates to the use of an effective amount of a hybrid
polypeptide and an effective amount of at least one therapeutic agent in
the manufacture of a medicament for simultaneous or sequential
administration for treating HIV infection. -4a   20 November 2002 The
invention finally relates to a pharmaceutically acceptable composition for
the treatment of HIV infection which comprises an effective amount of a
hybrid polypeptide or a pharmaceutically acceptable derivative thereof, an
effective amount of at least one other therapeutic agent and a
pharmaceutically acceptable carrier. 3.1. DEFINITIONS Peptides,
polypeptides and proteins are defined herein as organic compounds
comprising two or more amino acids covalently joined, ~, by peptide amide
linages. Peptides, polypeptide and proteins may also include non-natural
amino acids and any of the modifications and additional amino and carboxyl
groups as are described herein. The terms
"peptide,""polypeptide"and"protein"are, therefore, utilized interchangeably
herein. Peptide sequences defined herein are represented by one-letter
symbols for amino acid residues as follows: -4b   20 November 2002 WO
99I59615 PCT1US99/11219 A (alanine) R (arginine) N (asparagine) 



D (aspartic acid) C (cysteine) Q (glutamine) E (glutamic acid) 5 G
(glycine) H (histidine) I (isoleucine) L (leucine) K (lysine) M
(methionine) F (phenylalanine) P (proline) S (serine) l0 T (threonine) W
(tryptophan) Y (tyrosine) V (valine) X (any amino acid) "Enhancer peptide
sequences" are defined as peptides 15 having the following consensus amino
acid sequences: "WXXWXXXI", "WXXWXXX", "WXXWXX", "WXXWX", "WXXW",
"WXXXWXWX", "XXXWXWX", "XXWXWX", "XWXWX", "WXWX", "WXXXWXW", "WXXXWX",
"WXXXW", "IXXXWXXW", "XXXWXXW", "XXWXXW", "XWXXW", "XWXWXXXW", "XWXWXXX",
"XWXWXX", "XWXWX", "XWXW", "WXWXXXW", or "XWXXXW", wherein X can be any
amino acid, W represents 20 tryptophan and I represents isoleucine. As
discussed below, the enhancer peptide sequences of the invention also
include peptide sequences that are otherwise the same as the consensus
amino acid sequences but contain amino acid substitutions, insertions or
deletions but which do not abolish the ability of the peptide to enhance
the 25 pharmacokinetic properties of a core peptide to which it is linked
relative to the pharmacokinetic properties of the core polypeptide alone.
"Core polypeptide" as used herein, refers to any poiypeptide which may be
introduced into a living system and, thus, represents a bioactive molecule,
for example any 30 polypeptide that can function as a pharmacologically
useful peptide for treatment or prevention of disease. - 5    20 November
2002 W O 99/596l 5 PCT/US99/1 l219 "Hybrid polypeptide" as used herein,
refers to any polypeptide comprising an amino, carboxy, or amino and
carboxy terminal enhancer peptide sequence and a core polypeptide.
Typically, an enhancer peptide sequence is linked directly to a core
polypeptide. It is to be understood that an enhancer peptide can also be
attached to an intervening amino acid sequence present between the enhancer
peptide sequence and the core peptide. "Antifusogenic" and "anti-membrane
fusion," as used herein, refer to a peptide's ability to inhibit or reduce
the level of fusion events between two or more structures e.a., 10 Cell
membranes or viral envelopes or pili, relative to the level of membrane
fusion which occurs between the structures in the absence of the peptide.
"Antiviral," as used herein, refers to the peptide's ability to inhibit
viral infection of cells via, era., cell fusion or free virus infection.
Such infection can involve 15 membrane fusion, as occurs in the case of
enveloped viruses, or another fusion event involving a viral structure and
a cellular structure, ela., fusion of a viral pilus and bacterial membrane
during bacterial conjugation). 4. BRIEF DESCRIPTION OF DRAWINGS 20 FIG. 1.
H brid of y p ypeptides. Enhancer peptide sequences derived from putative
N-terminal and C-terminal interactive regions are depicted linked to a
generic core polypeptide. Conserved enhancer peptide sequences are shaded.
It is to be noted that the enhancer peptide sequences indicated may be used
either as - terminal, C 25 terminal, or - and C-terminal additions.
Further, the enhancer peptide sequences can be added to a core polypeptide
in forward or reverse orientation, individually or in any of the possible
combinations, to enhance pharmacokinetic properties of the peptide. 



30 FIG. 2A. Enhancer peptide sequences derived from various envelope (gp41)
protein sequences, representing the - 6    20 November 2002 WO 99/59615
PCT/US99/11219 N-terminal interactive region observed in a11 currently
published isolate sequences of HIV-1, HIV-2 and SIV. The final sequence
"WXXWXXXI" represents a consensus sequence. FIG. 2B. Enhancer peptide
sequence variants derived 5 from various envelope (gp41) protein sequences,
representing the C-terminal interactive region observed in a11 currently
published isolate sequences of HIV-1, HIV-2 and SIV. The final sequence
"WXXXWXWX" represents a consensus sequence. FIG. 3. Comparison of HIV-1
titres in tissues of HIV-1 10 g320 infected SCID-HuPBMC mice as measured by
P24 Levels in HuPBMC co-culture assays. The figure shows a comparison of in
vivo T20 and T1249 viral inhibition. FIG. 4A-4B. Plasma pharmacokinetic
profile of T1.249 vs. T1387 core control in CD-rats following IV injection
for up 15 to 2 hrs (FIG. 4A) and 8 hrs (FIG. 4B). The T1387 polypeptide is
a core polypeptide and the T1249 polypeptide is the core polypeptide linked
to enhancer peptide sequences. FIG. 5. Plasma pharmacokinetic profile of
T1249 vs. T20 control in CD-rats following IV administration. The T1249 2o
polypeptide is a hybrid polypeptide of a core polypeptide (T1387) linked to
enhancer peptide sequences. T20: n=4; T1249: n=3. FIG. 6. Comparison of
T20/T1249 Anti-HIV-1/IIIb activity and cytotoxicity. 25 FIGS. 7A to 7B-1.
Direct Binding of T1249 to gp41 construct M41178. 1ZSI-T1249 was HPLC
purified to maximum specific activity. Saturation binding to M41178 (a gp41
ectodomain fusion protein lacking the T20 amino acid sequence) immobilized
in microtitre plates at 0.5 mg/ml is 30 shown. - 7  SUBSTITUTE SHEET (RULE
26)   20 November 2002 WO 99/59G15 PCT/US99/11219 FIGS. 8A-8B. Time Course
of T1249 Association/Dissociation. The results demonstrate that lzslT1249
and 125I-T20 have similar binding affinities of 1-2 nM. Initial on and off
rates for 125I-T1249 were significantly slower than those of 125I-T20.
Dissociation of bound 5 radioligand was measured following the addition of
unlabeled peptide to a final concentration of 10,m in 1/10 total assay
volume. FIGS. 9A-9B. Competition for Ti249 Binding to M41178. Unlabeled
T1249 and T20 were titrated in the presence of a 10 single concentration of
either 1`5I-TI249 or lzsl-T20. Ligand was added just after the unlabeled
peptide to start the 



incubation. FIG. 10A-10B. Plasma pharmacokinetic profile of RSV hybrid
polypeptides T1301 (10A) and T1302 (lOBj vs. T786 in 15 CD rats. FIG. 11A.
Plaque Reduction Assay. Hybrid polypeptide T1293 is capable of inhibiting
RSV infection with an ICSO 2.6 ~,g/ml. 20 FIG. 11B. Plaque Reduction Assay
demonstrates the ability of RSV Hybrid Polypeptides T1301, T1302 and T1303
to inhibit RSV infection. FIG. 12A and 12B. Plasma pharmacokinetic profile
of luteinizing hormone hybrid polypeptide T1324 vs T1323 in CD 25 male
rats. The T1323 polypeptide is a luteinizing hormone core polypeptide and
the T1324 polypeptide is a hybrid polypeptide comprising a core polypeptide
linked to enhancer peptide sequences. FIGS. 13A-D. Hybrid polypeptide
sequences derived from 30 various core polypeptides. Core polypeptide
sequences are - a  SUBSTITUTE SiiEET (RULE 2fi)   20 November 2002 WO
99/596l5 PCTlUS99/11219 shown shaded. The non-shaded amino and carboxy
terminal sequences represent enhancer peptide sequences. FIG. 14A-B.
Circular Dichroism (CD) spectra for T1249 in solution (phosphate buffered
saline, pH 7) alone (l0 ACM at 5 1~C; FIG. 14A) and in combination with a
45-residue peptide from the gp41 HR1 binding domain (T1346); the closed
square (~) represents a theoretical CD spectrum predicted for a
"non-interaction model" whereas the actual CD spectra are represented by
the closed circle (). l0 FIG. 15. Polyacrylamide gel electrophoresis
shaving T1249 protection of the gp41 construct M41178 from proteinase-K
digestion; lane 1: primer marker; lane 2: untreated M41178; lane 3: M41178
incubated with proteinase-K; lane 4: untreated T1249; lane 5: T1249
incubated with proteinase-K; lane 6: M41178 incubated with 15 T1249; lane
7: incubation of T1249 and M41178 prior to addition of proteinase-K. FIG.
16A-C. Pharmacokinetics of T1249 in Sprague-Dawley albino rats; FIG. 16A:
pharmacokinetics of T1249 in a single dose administration by continuous
subcutaneous 20 infusion; FIG. 16B: Plasma pharmacokinetics of T1249
administered by subcutaneous injection (SC) or intravenous injection IV);
FIG. 16C: Kinetic analysis of T1249 in lymph and plasma after intravenous
administration. FIG. 17A-C Pharmacokinetics of T1249 in cynomolgus 25
monkeys; FIG. 17A: plasma pharmacokinetics of a single 0.8 mg/kg dose of
T1249 via subcutaneous (SC) intravenous (IV) or intramuscular (IM)
injection; FIG. 17B: Plasma pharmacokinetics of subcutaneously administered
T1249 at three different dose levels (o.4 mg/kg, 0.8 mg/kg, and 1.6 mg/kg).
30 g  SUBSTITUTE SHEET (RULE 26)   



20 November 2002 WO 99/59615 PCT1US99/11219 5. DETAILED DESCRIPTION OF THE
INVENTION Described herein are peptide sequences, referred to as enhancer
peptide sequences, derived from various retroviral envelope (gp41) protein
sequences that are capable of enhancing the pharmacokinetic properties of
core polypeptides 5 to which they are linked. Such enhancer peptide
sequences can be utilized in methods for enhancing the pharmacokinetic
properties of any core polypeptide through linkage of the enhancer peptide
sequences to the core polypeptide to form a hybrid polypeptide with
enhanced pharmacokinetic properties relative to the core polypeptide alone.
The half life of a 10 core peptide to which an enhancer peptide sequence or
sequences has been attached can also be increased in vitro. For example,
attached enhancer peptide sequences can increase the half life of a core
polypeptide when present in cell culture, tissue culture or patient
samples, such as cell, tissue, or other samples. 15 The core polypeptides
of the hybrid polypeptides of the invention comprise any peptide which may
be introduced into a living system, for example, any peptide that can
function as a therapeutic or prophylactic reagent useful for treatment or
prevention of disease, or an imaging agent useful for imaging structures in
vivo. 20 Also described herein are peptides, including peptides that
contain enhancer peptide sequences, that exhibit antifusogenic and/or
anti-viral activity. Further described herein are methods for utilizing
such peptides, including methods for decreasing or inhibiting viral
infection and/or viral induced cell fusion. 25 5.1. HYBRID POLYPEPTIDES The
hybrid polypeptides of the invention comprise at least one enhancer peptide
sequence and a core polypeptide. Preferably, the hybrid polypeptides of the
invention comprise at least two enhancer peptide sequences and a core 30
polypeptide, with at least one enhancer peptide present in the hybrid
polypeptide amino to the care polypeptide and at - 10  SUBSTITUTE SHEET
(RULE 26)   20 November 2002 WO 99I59615 PCT/US99/f l219 least one enhancer
peptide sequence present in the hybrid polypeptide carboxy to the core
polypeptide. The enhancer peptide sequences of the invention comprise
peptide sequences originally derived from various retroviral envelope (gp
41) protein sequences, including HIV-1, HIV-2 $ and SIV sequences, and
specific variations or modifications thereof described below. A core
polypeptide can comprise any peptide sequence, preferably any peptide
sequence that may be introduced into a living system, including, for
example, peptides to be utilized for therapeutic, prophylactic or imaging
purposes. l0 Typically, a hybrid polypeptide will range in length from
about l0 to about 500 amino acid residues, with about l0 to about 1o0 amino
acid residues in length being preferred, and about 10 to about 40 amino
acids in length being most pref erred . While not wishing to be bound by
any particular theory, i5 the structure of the envelope protein is such
that the putative a-helix region located in the C-terminal region of the
protein is believed to associate with the leucane zipper region located in
the N-terminal region of the protein. Alignment of the N-terminal and
C-terminal enhancer peptide sequence gp41 regions observed in a11 currently
published 20 isolate sequences of HIV-1, HIV-2 and SIV identified consensus
amino acid sequences. In particular, the following consensus amino acid
sequences representing consensus enhancer peptide sequences were identified
(the consensus sequences are listed below in forward and reverse
orientations because said enhancer 25 peptide sequences can be utilized
either in forward or reverse orientation): "WXXWXXXI", "WXXWXXX", "WXXWXX",
"WXXWX", "WXXW", "WXXXWXWX", "XXXWXWX", "XXWXWX", "XWXWX", "WXWX",
"WXXXWXW", "WXXXWX", "WXXXW", "IXXXWXXW", "XXXWXXW", "XXWXXW", "XWXXW",
"XWXWXXXW", "X4~CWXXX", "XWXWXX", "XWXWX", "XWXW", "WXWXXXW") or "XWXXXW",
wherein X can be any amino 30 acid, W represents tryptophan and I
represents isoleucine. - il  



SUBSTITUTE SHEET (RULE 26)   20 November 2002 WO 99I59615 PCT/US99/11219
Forward orientations of consensus amino acid sequences are shown in FIGS. 1
and 2. Typically, an enhancer peptide sequence will be about 4, 5, 6, 7, 8,
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29 or 30 amino acid residues 5 in length, with about 4 to about 20
residues in length being preferred, about 4 to about 10 residues in length
being more preferred, and about 6 to about 8 residues in length being most
preferred. In a preferred embodiment of the invention, enhancer peptide
sequences which may be used to enhance the l0 pharmacokinetic properties of
the resultant hybrid polypeptides comprise the specific enhancer peptide
sequences depicted in FIGS. 2, 13, and Table 1, below. Among the most
preferred enhancer peptide sequences are ones comprising the following
amino sequence: "WQEWEQKI" and "WASLWEWF". By way of example and not by way
of limitation) Table 1, 15 below, lists amino acid sequences that represent
preferred embodiments of the enhancer peptide sequences of the enhancer
peptide sequences of the invention. It is to be understood that while the
forward orientation of these sequences is depicted below, the reverse
orientation of the sequences is also intended to fall within the scope of
the present 20 invention. For example, while the forward orientation of the
enhancer peptide sequence "WMEWDREI" is depicted below, its reverse
orientation, i.e., "IERDWEMW" is also intended to be included. TABLE 1
WMEWDREI 25 WQEWERKV WQEWEQKV MTWMEWDREI NNMTWMEWDREI WQEWEQKVRYLEANI
NNMTWQEWEZKVRYLEANI 30 WNWFI - 12  SUBSTITUTE SHEET (RULE 26)   20 November
2002 5 10 15 20 25 30 WO 99/59615 WQEWDREISNYTSLI WQEWEREISAYTSLT WQEWDREI
WQEWEI WNWF WQEW WQAW WQEWEQKI WASLWNWF WASLFNFF WDVFTNWL WASLWEWF
EWASLWEWF WEWF 



EWEWF IEWEWF IEWEW EWEW WASLWEWF WAGLWEWF AKWASLWEWF AEWASLWEWF WASLWAWF
AEWASLWAWF AKWASLWAWF WAGLWAWF AEWAGLWAWF WASLWAW AEWASLWAW WAGLWAW
AEWAGLWAW DKWEWF IEWASLWEWF IKWASLWEWF DEWEWF GGWASLWNWF GGWNWF 13
SUBSTITUTE SHEET (RULE 26) PCT/US99/11219   20 November 2002 WO 99/59615
PCT/US99/11219 In another preferred embodiment, particular enhancer peptide
sequences of the invention comprise the enhancer peptide sequences depicted
in FIGS. 2, 13 and Table 1 exhibiting conservative amino acid substitutions
at one, two 5 or three positions, wherein said substitutions do not abolish
the ability of the enhancer peptide sequence to enhance the pharmacokinetic
properties of a hybrid polypeptide relative to its corresponding core
polypeptide. Most preferably, such substitutions result in enhancer peptide
sequences that fall within one of the enhancer 1o peptide sequence
consensus sequences. As such, generally, the substitutions are made at
amino acid residues corresponding to the "X" positions depicted in the
consensus amino acid sequences depicted above and in FIGS. 1 and 2.
"Conservative substitutions" refer to substitutions with amino acid
residues of similar charge, size and/or 15 hydrophobicity/hydrophilicity
characteristics as the amino acid residue being substituted. Such amino
acid characteristics are well known to those of skill in the art. The
present invention further provides enhancer peptide sequences comprising
amino acid sequences of FIGS. 1, 2, 13 and Table 1 that are otherwise the
same, but, that said 20 enhancer peptide sequences comprise one or more
amino acid additions (generally no greater than about 15 amino acid
residues in length), deletions (for example, amino- or terminal-
truncations) or non-conservative substitutions which nevertheless do not
abolish the resulting enhancer peptide's ability to increase the
pharmacokinetic properties 25 of core polypeptides to which they are linked
relative to core polypeptides without such enhancer peptide sequences.
Additions are generally no greater than about 15 amino acid residues and
can include additions of about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
14 or 15 consecutive amino acid residues. Preferably the total number of
amino acid 3o residues added to the original enhancer peptide is no greater
than about 15 amino acid residues, more preferably no greater - 14    20
November 2002 WO 99/596I5 PCT/US99/11219 than about ten amino acid residues
and most preferably no greater than about 5 amino acid residues. Deletions
are preferably deletions of no greater than about 3 amino acid residues in
total (either consecutive or non-consecutive residues), more deletions
preferably of 2 5 amino acids, most preferably deletions of single amino
acids residues. Generally, deletions will be of amino acid residues
corresponding to the "X" residues of the enhancer peptide consensus
sequences. Enhancer peptide sequences of the invention also comprise the
particular enhancer peptide sequences depicted 10 in FIGS. 2, 13 and Table
1 exhibiting one, two or three nonconservative amino acid substitutions,
with two such substitutions being preferred and one such substitution being
most preferred. "Non conservative" substitutions refer to substitutions
with amino acid residues of dissimilar charge, size, and/or hydrophobicity/
hydrophilicity characteristics 



i5 from the amino acid residue being replaced. Such amino acid
characteristics are well known to those of skill in the art. In addition,
the amino acid substitutions need not be, and in certain embodiments
preferably are not, restricted to the genetically encoded amino acids.
Indeed, the peptides may contain genetically non-encoded amino acids) Thus,
in 20 addition to the naturally occurring genetically encoded amino acids,
amino acid residues in the peptides may be substituted with naturally
occurring non-encoded amino acids and synthetic amino acids. Certain
commonly encountered amino acids which provide useful substitutions
include, but are not limited to, 25 ~3_alanine ((3-Ala) and other
omega-amino acids such as 3-aminopropionic acid, 2,3-diaminopropionic acid
(Dpr), 4-aminobutyric acid and so forth; a-aminoisobutyric acid (Alb);
e-aminohexanoic acid (Aha); b-aminovaleric acid (Ava); N-methylglycine or
sarcosine (MeGly); ornithine (Orn); citrulline (Cit); t-butylalanine
(t-BuA); t-butylglycine 30 (t-guG); N-methylisoleucine (MeIle);
phenylglycine (Phg); cyclohexylalanine (Cha); norleucine (Nle);
naphthylalanine - 15    20 November 2002 WO 99/59613 PCT/US99/11219 (Nal);
4-chlorophenylalanine (Phe(4-C1)); 2-fluorophenylalanine (Phe(2-F));
3-fluorophenylalanine (Phe(3-F)); 4-fluorophenylalanine (Phe(4-F));
penicillamine (Pen); 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid
(Tic); ~i-2-thienylalanine (Thi); methionine sulfoxide (MSO); 5
homoarginine (hArg); N-acetyl lysine (AcLys); 2,4diaminobutyric acid (Dbu);
2,3-diaminobutyric acid (Dab); p-aminophenylalanine (Phe(pNH2)); N-methyl
valine (MeVal); homocysteine (hCys), homophenylalanine (hPhe) and
homoserine (hSer); hydroxyproline (Hyp), homoproline (hero), Nmethylated
amino acids and peptoids (N-substituted glycines). to ymile in most
instances, the amino acids of the peptide will be substituted with
L-enantiomeric amino acids, the substitutions are not li~ited to
L-enantiomeric amino acids. Thus, also included in the definition of
"mutated" or "altered" forms are those situations where an L-amino acid is
replaced with an identical D-amino acid (e. a., L-Arg -- D-Arg) 15 or with
a D-amino acid of the same category or subcategory (e-a., L-Arg ~ D-Lys),
and vice versa. It is to be understood that the present invention also
contemplates peptide analogues wherein one or more amide linkage is
optionally replaced with a linkage other than amide, preferably a
substituted amide or an isostere of 20 amide. Thus, while the amino acid
residues within peptides are generally described in terms of amino acids,
and preferred embodiments of the invention are exemplified by way of
peptides, one having skill in the art will recognize that in embodiments
having non-amide linkages, the term "amino acid" or "residue" as used
herein refers to other 25 bifunctional moieties bearing groups similar in
structure to the side chains of the amino acids. In addition the amino acid
residues may be blocked or unblocked. Additionally, one or more amide
linkages can be replaced with peptidomimetic or amide mimetic moieties
which do not 30 - 16    20 November 2002 WO 99/59615 PCT/US99/11219
significantly interfere with the structure or activity of the peptides.
Suitable amide mimetic moieties are described, for example, in Olson et
al., 1993, J. Med. Chem. 36:3049. Enhancer peptide sequences can be used to
enhance the pharmacokinetic properties of the core polypeptide as either 5
N-terminal, C-terminal, or - and C-terminal additions. While it is
preferable for the enhancer peptide sequences to be utilized in a pairwise
fashion, that is, preferably hybrid polypeptides comprise an enhancer
peptide sequence at both the amino- and carboxy-termini, hybrid
polypeptides can also comprise a single enhancer peptide, said peptide
present at 



10 either the amino- or carboxy- terminus of the hybrid polypeptide.
Further) the enhancer peptides can be used in either forward or reverse
orientation, or in any possible combination, linked to a core polypeptide.
It is noted that any of the enhancer peptides can be introduced at either
the N-terminus or the C-terminus of the core polypeptide. Still 15 further,
multiple enhancer peptide sequences can be introduced to the N-, C-, or -
and C-terminal positions of the hybrid polypeptides. Multiple enhancer
peptide sequences can be linked directly one to another via the same sorts
of linkages as used to link an enhancer peptide sequence to the core
polypeptide (see below). In addition, an intervening 20 amino acid sequence
of the same sort as described below can also be present between one or more
of the multiple enhancer peptide sequences. Multiple enhancer peptide
sequences will typically contain from 2 to about 10 individual enhancer
peptide sequences (of the same or different amino acid sequence), with
about 2 to about 4 being preferred. 25 It is understood that the care
polypeptide is generally linked to the enhancer peptides via a peptide
amide linkage, although linkages other than amide linkages can be utilized
to join the enhancer peptide sequences to the core polypeptides. Such
linkages are well known to those of skill in the art and include, for
example, any carbon-carbon, ester 30 or chemical bond that functions to
link the enhancer peptide sequences of the invention to a core peptide. -
17    20 November 2002 WO 99I59615 PCT/US99/1 I 219 Typically, an enhancer
peptide sequence is linked directly to a core polypeptide. An enhancer
peptide sequence can also be attached to an intervening amino acid sequence
present between the enhancer peptide sequence and the core polypeptide. The
intervening amino acid sequence can 5 typically range in size from about 1
to about 50 amino acid residues in length, with about 1 to about 10
residues in length being preferred. The same sorts of linkages described
for linking the enhancer peptide to the core polypeptide can be used to
link the enhancer peptide to the intervening peptide. 10 As discussed for
enhancer peptide sequences, above, core and intervening amino acid
sequences need not be restricted to the genetically encoded amino acids,
but can comprise any of the amino acid and linkage modifications described
above. The amino- and/or carboxy-termini of the resulting hybrid
polypeptide can comprise an amino group (-NHz) or a 15 carboxy (-COOH)
group, respectively. Alternatively, the hybrid polypeptide amino-terminus
may, for example, represent a hydrophobic group, including but not limited
to carbobenzyl, dansyl, t-butoxycarbonyl, decanoyl, napthoyl or other
carbohydrate group; an acetyl group; 9fluorenylmethoxy-carbonyl (FMOC)
group; or a modified, non 20 naturally occurring amino acid residue.
Alternatively, the hybrid polypeptide carboxy-terminus can, for example,
represent an amido group; a t-butoxycarbonyl group; or a modified
non-naturally occurring amino acid residue. As a non-limiting example, the
amino- and/or carboxy-termini of the resulting hybrid polypeptide can
comprise any of the 25 amino- and/or carboxy-terminal modifications
depicted in the peptides shown in FIG. 13 or Table 2, below. Typically, a
hybrid polypeptide comprises an amino acid sequence that is a non-naturally
occurring amino acid sequence. That is, typically, the amino acid sequence
of a hybrid polypeptide, does not consist solely of the amino acid 30
sequence of a fragment of an endogenous, naturally occurring polypeptide.
In addition, a hybrid polypeptide is not - 18    20 November 2002 WO
99I59615 PCTNS99I11219 intended to consist solely of a full-length,
naturally occurring polypeptide. Core polypeptides can comprise any
polypeptide which may be introduced into a living system, for example, any
polypeptide that can function as a pharmacologically useful 5 polypeptide.
Such core polypeptides can, for example, be useful for the treatment or
prevention of disease, or far use in diagnostic or prognostic methods,
including in vivo imaging methods. The lower size limit of a core
polypeptide is typically about 4-6 amino acid residues. There is,
theoretically, no core polypeptide upper size limit and, as 



10 such a core polypeptide can comprise any naturally occurring polypeptide
or fragment thereof, or any modified or synthetic polypeptide. Typically,
however, a core polypeptide ranges from about 4-6 amino acids to about
494-500 amino acids, with about 4 to about 94-100 amino acid residues being
preferred and about 4 to about 34-40 amino acid residues being most 15
preferred. Examples of possible core polypeptides, provided solely as
example and not by way of limitation, include, but are not limited to,
growth factors, cytokines, therapeutic polypeptides, hormones, era.,
insulin, and peptide fragments of hormones, inhibitors or enhancers of
cytokines, peptide 20 growth and differentiation factors, interleukins,
chemokines, interferons, colony stimulating factors, angiogenic factors,
receptor ligands, agonists, antagonists or inverse agonists, peptide
targeting agents such as imaging agents or cytotoxic targeting agents, and
extracellular matrix proteins such as collagen, laminin, fibronectin and
integrin to name a few. 25 In addition, possible core polypeptides may
include viral or bacterial polypeptides that may function either directly
or indirectly as immunogens yr antigens, and thus may be useful in the
treatment or prevention of pathological disease. Representative examples of
hybrid polypeptides which comprise core polypeptides derived from viral
protein 30 sequences are shown in FIG. 13, wherein the core polypeptide
sequences axe shaded. Core polypeptides also include, but - 19    20
November 2002 WO 99/59615 PCT/US99/11219 are not limited to, the
polypeptides disclosed in U.S. Patent No. 5,464,933, U.S. Patent No.
5,656,480 and WO 96/19495, each of which is incorporated herein by
reference in its entirety. Core polypeptide sequences can further include,
but are not limited to the polypeptide sequences depicted in Table 2,
below. It is noted that the peptides listed in Table 2 include hybrid
polypeptides in addition to core polypeptides. The sequence of the hybrid
polypeptides will be apparent, however, in light of the terminal enhancer
peptide sequences present as part of the hybrid polypeptides. l0 15 20 25
30 - 20    (9Z 31f1?l) t33HS 3tI11I1S8llS IZ
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S'I'Ia~IVa'at~'8bbZHN-aQ5I7A~I~Ad7RId'Ia7IIJMA.L'Ia'I7HaaH~It~2ITINNaaaAIJS
77a?Ida'aVLbZbZHN-AID?IPLIAQaAS?IIVAI'INrJISSaASaAdw'd9blbZHN-AQaAS7IIdA1'I
NJISSaASaAV~IN.LQ~iI-adSbObZHN-t~AI'INJISSaASaAd7IN.LQ~IIt~H7I77I~I'adbb8ZH
Nt~SiN.LQ~ill~~?I7?I3IQS~i~'a7Id~A7~'A~l`d-atibLZHN-V~7I'I~I~IQS~Ida~Il~A7~
'ANd,LIaHS,Ld-~dZb9ZHN-QS~ll~a?IN~A7t~'A~d~'.LIa~'S,LtIA'J7t~I,L~Jw'dIbSZHP
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II`v'~I7~I3IQS~INa~IVHA'IdAVI~-~V6ZHN-SSaASaAt~IN.LQ?IId~~I'I~I~IQS2iVa7Id-
aV8ZZHN-ad~It~I77NNaaaAIJS77a~IYaA.L7,LYvl-aVLI
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,L7a'l7Ha-atrS6ZZHN-AV7RIVa'Ia~IIJMA.L7a'I7HaaH9I~7-~db8ZZHN-'7a7II~JMA.L'I
a'I'IHaaV9It~i'I'ILINaaaA-~`dLZZHN-?I~DA'I7DI'RIdAHN~7AH.iN7ISTI~3A7IaH'Ia~
IYIRI-adZ9ZZHN-A75I7I7~1~'A~N~7AHUN?IS77~~A~IQ~'la5IW2ia7?I~iV-~NI
SZZHN-7IS.L7ASArJNS'ISAAt~7IH.LSTIt~'S~IDINA$'J~'IH'IA-at~'0bZZHN-rJNS7SAA'
d7IN.LS771~S7II7INA~J37H'IA~ISAVA~JS-~`d6ZZZHt~I-A~JNS'ISAAd?IN.LST1dS71I~I
NA~D~7H7A~ISAHAJSV-~d8ZZZZHN-77aW.LAtrN7I~C7IQ7~a~II7?IA7lh'Q,LON~~INH~IINS
-aVLZ1ZZHt~I-'I7a7~,LAt~'N7IA7IQ'I~a?1I77IA71dQ,LDId~-~`d9ZOZZHN-.LSaW77a'I
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VN~~IQ7Ha?II'DIA7It~'Q.LJN~?IN~?IINS'I3I-~dZZ9IZHN-aQ~I7A2I~Ab'7RIVa'la7IIJ
MA,L7a77Haat~~1V2I77NN-dIZS
IZHI~I-dMNM7SVM~IQ7~'I73a3N71HaaNaS~~I'ISHI'IS.LA-~dOZblZHNWNx747A~IS.L'IAS
AJNS7SAAV?IN.LS'I7-~V6iIZHN-DNS7SM'd7IN.LSTIVS~II~INA~D~'IH'IA-~VSIZI~CN7I7
Q7A?IS.L7ASAJNS7SMt~IN.LS77III77a~I4I~CN~I7Q7A~IS.L7ASADNS7SAAZIOIad~Ib'~I'
I'INNaaaAI~JS77a~I~'aA.L7.LYVO16.L7a'I'IHaa~'~I~'?I'I71~II~IaaaAI~JS'I'Ia~l
68'Ia~II~JMAZ7a77Haato'~I?IH'1'INNaaaA8LAd'IRlt~a7a7II'JMA3,'Ia'I'IHaatr~IM
i7L9aQ~IZA?IHAH7RIda'Ia~IIJMA.L'Ia77Ha9SZHN-JMIJ'I'IaaQ~I'Ll?I3Ad'II?I~'a'I
a~IIDMA-~dSb~I~aaNaS~~I'ISHI7S,LAb.~Mt~lM7SdM?IU7~77~a~NZMA.L7a77NaaV3IV?I7
7NNZiaax~~xanv~r~rda~a~(mi'oN dlaauan ag'oH'bas,L1 H7HV,L ZiZZ0166Silll.~d
L8LIS/66 OM ZOOZ ~aqwanoN OZ  
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N-~d98SZHN-dIIANM'ISt~'M~Ia'I~'1'IHaHN7Id-~dZ9LSZHN-3MNM'ISVM?IQ'IH'I'IHaHN
-~~'I99SZHN'dMNM'ISVM7IQwH09SSZHN-SIQ~'IaCH7IHNIaH7Ma~t~'Ia'I7IMNNMa~'I'I,L
3S~SS-~d6SbszHN-3AaMSN~Iaz~xwNx~aaiada~zzdir~dssszHN-xa~a~wrnl~aalad~~zzd.L
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WO 99/51787 PCT/US99/02212 Seq.No.SequenceiD
No.106Ac-NFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSD-NH2102107Ac-FYDPLVFPSDEFDASISQ
VNEKINQSLAFIRKSDE-NH2103108Ac-YDPLVFPSDEFDASISQVNEKINQSLAFIRKSDEL-NH2104I09
Ac-DPLVFPSDEFDASISQVNEKMQSLAFIRKSDELL-NH2105110Ac-PLVFPSDEFDASISQVNEKINQSLA
FiRKSDELLH-NH2106111Ac-LVFPSDEFDASISQVNEKINQSLAFIRKSDELLHN-NH2107I12Ac-VFPS
DEFDASISQVNEKINQSLAFIRKSDELLHNV-NH2108113Ac-FPSDEFDASISQVNEKINQSLAFIRKSDELL
HNVN-NH2109114Ac-PSDEFDASISQVNEKINQSLAFIRKSDELLHNVNA-NH211011SAc-SDEFDASISQ
VNEKINQSLAFIRKSDELLHNVNAG-NH2111116Ac-DEFDASISQVNEKINQSLAFIRKSDELLHNVNAGK-N
H2112117Ac-EFDASISQVNEKINQSLAFIRKSDELLHNVNAGKS-NH2I13118Ac-FDASISQVNEKINQSL
AFIRKSDELLHNVNAGKST-NH2I14119Ac-DASISQVNEKINQSLAFIRKSDELLHNVNAGKSTT-NH21151
20Ac-ASGVAVSKVLHLEGEVNKIKSALLSTNKAWSLSN-NH2116l21Ac-SGVAVSKVLHLEGEVNKIKSALL
STNKAVVSLSNG-NH2117122Ac-GVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGV-NH21I8123Ac-VA
VSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVS-NH2119124Ac-AVSKVLHLEGEVNKIKSALLSTNKAVVSL
SNGVSV-NH212012SAc-VSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVL-NH2121126Ac-SKVLHLEG
EVNKIKSALLSTNKAVVSLSNGVSVLT-NH2122127Ac-KVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
-NH2l23128Ac-VLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTSK-NH2124129Ac-LHLEGEVNKIKSAL
LSTNKAVVSLSNGVSVLTSKV-NH2(25130Ac-HLEGEVNKIKSALLSTNKAVVSLSNGVSVLTSKVL-NH212
6131Ac-LEGEVNKIKSALLSTNKAVVSLSNGVSVLTSKVLD-NH2I27132Ac-EGEVNKIKSALLSTNKAVVS
LSNGVSVLTSKVLDL-NH2128t33Ac-GEVNKIKSALLSTNKAVVSLSNGVSVLTSKVLDLK-NH2129134Ac
-EVNKIKSALLSTNKAVVSLSNGVSVLTSKVLDLKN-NH2130135Ac-VNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNY-NH2131136Ac-NKIKSALLSTNKAVVSLSNGVSVLTSKVLDLKNYI-NH2132137Ac-KIKSA
LLSTNKAVVSLSNGVSVLTSKVLDLKNYID-NH2133138Ac-IKSALLSTNKAVVSLSNGVSVLTSKVLDLKNY
IDK-NH2134139Ac-KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYiDKQ-NH2135140Ac-SALLSTNKAVV
SLSNGVSVLTSKVLDLKNYIDKQL-NH2136141Ac-ALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLL-NH
2137142Ac-YTSVITIELSNIKENKCNGTDAKVKLIKQELDKYK-NH2138143Ac-TSVITIELSNIKENKCN
GTDAKVKLIKQELDKYKN-NH2139144Ac-SVITIELSNIKENKCNGTDAKVKLIKQELDKYKNA-NH214014
5Ac-VITIELSNIKENKCNGTDAKVKLIKQELDKYKNAV-NH214I146Ac-ITIELSNIKENKCNGTDAKVKLI
KQELDKYKNAVT-NH2142147Ac-TIELSNIKENKCNGTDAKVKLIKQELDKYKNAVTE-NH2143148Ac-IE
LSNIKENKCNGTDAKVKLIKQELDKYKNAVTEL-NH2144149Ac-ELSNIKENKCNGTDAKVKLIKQELDKYKN
AVTELQ-NH2145150Ac-LSNIKENKCNGTDAKVKLIKQELDKYKNAVTELQL-NH2146151Ac-SNIKENKC
NGTDAKVKLIKQELDKYKNAVTELQLL-NH21471S2Ac-NIKENKCNGTDAKVKLIKQELDKYKNAVTELQLLM
-NH2148I53Ac-IKENKCNGTDAKVKLIKQELDKYKNAVTELQLLMQ-NH2149154Ac-KENKCNGTDAKVKL
IKQELDKYKNAVTELQLLMQS-NH2150155Ac-ENKCNGTDAKVKLIKQELDKYKNAVTELQLLMQST-NH215
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No.156Ac-LLDNFESTWEQSKELWELQEISIQNLHKSALQEYWN-NH2152157Ac-ALGVATSAQITAAVALV
EAKQARSDIEKLKEAIRD-NH2I53158Ac-LGVATSAQITAAVALVEAKQARSDIEKLKEAIRDT-NH215415
9Ac-GVATSAQITAAVALVEAKQARSDIEKLKEAIRDTN-NH2155160Ac-VATSAQITAAVALVEAKQARSDI
EKLKEAIRDTNK-NH215616lAc-ATSAQITAAVALVEAKQARSDIEKLKEAIRDTNKA-NH2157162Ac-TS
AQITAAVALVEAKQARSDIEKLKEAI1ZDTNKAV-NH2158163Ac-SAQITAAVALVEAKQARSDIEKLKEA1R
DTNKAVQ-NH2I59t64Ac-AQITAAVALVEAKQARSDIEKLKEAIRDTNKAVQS-NH2160165Ac-QITAAVA
LVEAKQARSDIEKLKEAIRDTNKAVQSV-NH2161166Ac-ITAAVALVEAKQARSDIEKLKEAIRDTNKAVQSV
Q-NH2162167Ac-TAAVALVEAKQARSDIEICLKEAIRDTNKAVQSVQS-NH2163168Ac-AAVALVEAKQAR
SDIEKLKEAIRDTNKAVQSVQSS-NH2164169Ac-AVALVEAKQARSDIEKLKEAIRDTNKAVQSVQSSI-NH2
165I70Ac-VALVEAKQARSDIEKLKEA1RDTNKAVQSVQSSIG-NH2166i71Ac-ALVEAKQARSDIEKLKEA
IItDTNKAVQSVQSSIGN-NH2167172Ac-LVEAKQARSDIEKLKEAIRDTNKAVQSVQSSIGNL-NH216817
3Ac-VEAKQARSDIEKLKEAIRDTNKAVQSVQSSIGNLI-NH2169174Ac-EAKQARSDIEKLKEAIRDTNKAV
QSVQSSIGNLIV-NH2I70175Ac-KQARSDIEKLKEA1RDTNKAVQSVQSSIGNLIVAI-NH2171176Ac-QA
RSDIEKLKEAIRDTNKAVQSVQSSIGNLIVAIK-NH2172177Ac-ARSDIEKLKEAIRDTNKAVQSVQSSIGNL
IVAIKS-NH2174178Ac-RSDIEKLKEAIRDTNKAVQSVQSSIGNLIVAIKSV-NH2175179Ac-SDIEKLKE
AIRDTNKAVQSVQSSIGNLIVAIKSVQ-NH2176180Ac-DIEKLKEAIRDTNKAVQSVQSSIGNLIVAIKSVQD
-NH2177I81Ac-IEKLKEAIItDTNKAVQSVQSSIGNLIVAIKSVQDY-NH21?8l82Ac-EKLKEAIRDTNKA
VQSVQSSIGNLIVAIKSVQDYV-NH2179183Ac-KLKEAIRDTNKAVQSVQSSIGNLIVAIKSVQDYVN-NH21
80184Ac-LKEAIRDTNKAVQSVQSSIGNLIVAIKSVQDYVNK-NH2181185Ac-KEAIRDTNKAVQSVQSSIG
NLIVAIKSVQDYVNKE-NH2182186Ac-EAIRDTNKAVQSVQSSIGNLIVAIKSVQDYVNKEI-NH2l83187A
c-AIRDTNKAVQSVQSSIGNLIVAIKSVQDYVNKEIV-NH2l84188Ac-IRDTNKAVQSVQSSIGNLIVA1KSV
QDYVNKEIV-NH2I85189Ac-YTPNDITLNNSVALDPIDISIELNKAKSDLEESKE-NH2186190Ac-TPNDI
TLNNSVALDP1DISIELNKAKSDLEESKEW-NH2187191Ac-PNDITLNNSVALDPIDISIELNKAKSDLEESK
EWI-NH2l88192Ac-NDITLNNSVALDPIDISIELNKAKSDLEESKEWIR-NH2189193Ac-DITLNNSVALD
PIDISIELNKAKSDLEESKEWIRR-NH2190194Ac-ITLNNSVALDPIDISIELNKAKSDLEESKEWIRRS-NH
2191195Ac-TLNNSVALDPIDISIELNKAKSDLEESKEWIRRSN-NH2192i96Ac-LNNSVALDPiDISIELN
KAKSDLEESKEWIRRSNQ-NH2193l97Ac-NNSVALDPIDISIELNKAKSDLEESKEWIRRSNQK-NH219419
8Ac-NSVALDPIDISIELNKAKSDLEESKEWIRRSNQKL-NH2195200Ac-SVALDP1DISIELNKAKSDLEES
KEWIR.RSNQKLD-NH2t97201Ac-VALDPIDISIELNKAKSDLEESKEWIRRSNQKLDS-NH2198202Ac-A
LDPIDISIELNKAKSDLEESKEWIRRSNQKLDSI-NH2199203Ac-LDPIDISIELNKAKSDLEESKEWIRRSN
QKLDSIG-NH2200204Ac-DPIDISIELNKAKSDLEESKEWIRRSNQKLDSIGN-NH2201205Ac-PIDISIE
LNKAKSDLEESKEWIRRSNQKLDSIGNW-NH2202206Ac-tDISIELNKAKSDLEESKEWIRRSNQKLDSIGNW
H-NH2203 24 SUBSTITUTE SHEET (RULE 26)   20 November 2002 WO 99/51787
PCT/US99/02212 TSeq.No.SeguenceID
No,207Ac-DISIELNKAKSDLEESKEWIRRSNQKLDSIGNWHQ-NH2204208Ac-ISIELNKAKSDLEESKEW
IRRSNQKLDSIGNWHQS-NH2205209Ac-SIELNKAKSDLEESKEWIRRSNQKLDSIGNWHQSS-NH2206210
Ac-IELNKAKSDLEESKEWIRRSNQKLDSIGNWHQSST-NH2207211Ac-ELNKAKSDLEESKEWIRRSNQKLD
SIGNWHQSSTT-NH2208212Ac-ELRALRGELRALRGELRALRGELRALRGELRALRGK-NH2209213Ac-YT
SLIHSLIEESQNQQQKNEQELLELDKWASLWNWF-NH2210214Ac-YTSLIHSLIEESQNQQEKNEQELLELNK
WASLWNWF-NH2211215Ac-YTSLIHSLIEQSQNQQEKNEQELLELDKWASLWNWF-NH2212216Ac-YTSLI
HSLIQESQNQQEKNEQELLELDKWASLWNWF-NH2213217Ac-YTSLIHSLIQQSQNQQQKNQQQLLQLNKWAS
LWNWF-NH2214218Ac-EQELLELDKWASLWNWF-NH2215219Ac-QELLELDKWASLWNWF-NH2216220A
c-ELLELDKWASLWNWF-NH2217221Ac-LELDKWASLWNWF-NH2218222Ac-ELDKWASLWNWF-NH2219
226Ac-WASLWNWF-NH2223227Ac-ASLWNWF-NH2224229Ac-YTSLIHSLIEESQNQQEKNEQELLELDK
WASLANAA-NH2226230Ac-YTSLIHSLIEESQNQQEKNEQQLLELDKWASLWNWF-NH2227231Ac-YTSLI
QSLIEESQNQQEKNQQELLELDKWASLWNWF-NH2228234Ac-EAAAREAAAREAAARLELDKWASLWNWF-NH
223I236Ac-PSLRDPISAEISIQALSYALGGDINKVLEKLGYSG-NH2233237Ac-SLRDPISAEISIQALSY
ALGGDINKVLEKLGYSGG-NH2234238Ac-LRDPISAEISIQALSYALGGDINKVLEKLGYSGGD-NH223523
9Ac-RDPISAEISIQALSYALGGDINKVLEKLGYSGGDL-NH2236240Ac-DPISAEISIQALSYALGGDINKV
LEKLGYSGGDLL-NH2237241Ac-PiSAEISIQALSYALGGDINKVLEKLGYSGGDLLG-NH2238242Ac-IS
AEISIQALSYALGGDINKVLEKLGYSGGDLLGI-NH2239243Ac-SAEISIQALSYALGGDINKVLEKLGYSGG
DLLGIL-NH2240244Ac-AEISIQALSYALGGD1NKVLEKLGYSGGDLLGILE-NH224124SAc-EISIQALS
YALGGDINKVLEKLGYSGGDLLGILES-NH2242246Ac-ISIQALSYALGGDINKVLEKLGYSGGDLLGILESR
-NH2243247Ac-SIQALSYALGGDINKVLEKLGYSGGDLLGILESRG-NH2244248Ac-IQALSYALGGDINK
VLEKLGYSGGDLLGILESRGI-NH2245249Ac-QALSYALGGDINKVLEKLGYSGGDLLGILESRGIK-NH224
6250Ac-ALSYALGGDINKVLEKLGYSGGDLLGILESRGIKA-NH2247251Ac-LSYALGGDINKVLEKLGYSG
GDLLGILESRGIKAR-NH2248252Ac-PDAVYLHRIDLGPPISLERLDVGTNLGNA1AKLED-NH2249253Ac
-DAVYLHRIDLGPPISLERLDVGTNLGNAIAKLEDA-NH22502S4Ac-AVYLHRIDLGPPISLERLDVGTNLGN
AIAKLEDAK-NH2251255Ac-VYLHRIDLGPPISLERLDVGTNLGNAIAKLEDAKE-NH2252256Ac-YLHRI
DLGPPISLERLDVGTNLGNAIAKLEDAKEL-NH2253257Ac-LHRIDLGPPISLERLDVGTNLGNAIAKLEDAK
ELL-NH22542S8Ac-HRIDLGPPISLERLDVGTNLGNAIAKLEDAKELLE-NH2255259Ac-RIDLGPPISLE
RLDVGTNLGNAIAKLEDAKELLES-NH2256260Ac-IDLGPPISLERLDVGTNLGNAIAKLEDAKELLESS-NH
2257261Ac-DLGPPISLERLDVGTNLGNAIAKLEDAKELLESSD-NH2258262Ac-LGPPISLERLDVGTNLG
NAIAKLEDAKELLESSDQ-NH2259263Ac-GPPISLERLDVGTNLGNAL4KLEDAKELLESSDQI-NH2260
25 SUBSTITUTE SHEET (RULE 26)   20 November 2002 



WO 99I51787 PCT/US99/OZ212 Seq.No.SequenceID
No.264Ac-PPISLERLDVGTNLGNAIAKLEDAKELLESSDQIL-NH2261265Ac-PISLERLDVGTNLGNAIA
KLEDAKELLESSDQILR-NH2262266Ac-ISLERLDVGTNLGNAIAKLEDAKELLESSDQIRS-NH2263267A
c-SLERLDVGTNLGNAIAK1.EDAKELLESSDQILRSM-NH2264268Ac-LERLDVGTNLGNAIAKLEDAKBLL
ESSDQILRSMK-NH2265269Ac-EWIRRSNQKLDSI-NH2266270Ac-LELDKWASLANAF-NH2267271Ac
-LELDKWASLFNFF-NH2268272Ac-LELDKWASLANWF-NH2269273Ac-LELDKWASLWNAF-NH227027
4Ac-ELGNVNNSISNALDKLEESNSKLDKVNVKLTSTSA-NH2271275Ac-TELGNVNNSISNALDKLEESNSK
LDKVNYKLTSTS-NH2282276Ac-S'I'ELGNVNNS1SNALDKLEESNSKLDKVNVKLTST-NH2273277Ac-
ISTELGNVNNSISNALDKLEESNSKLDKVNVKLTS-NH2274278Ac-DISTELGNVNNSISNALDKLEESNSKL
DKVNVKLT-NH227S279Ac-LDISTELGNVNNSISNALDKLEESNSKLDKVNVKL-NH2276280Ac-NLDIST
ELGNVNNSISNALDKLEESNSKLDKVNVK-NH2277281Ac-GNLDISTELGNVNNSISNALDKLEESNSKLDKV
NV-NH2278282Ac-TGNLDISTELGNVNNSISNALDKLEESNSKLDKVN-NH2279283Ac-VTGNLDISTELG
NVNNSISNALDKLEESNSKLDKV-NH2280284Ac-IVTGNLDISTELGNVNNSISNALDKLEESNSKLDK-NH2
28l285Ac-VIVTGNLDISTELGNVNNSISNALDKLEESNSKLD-NH2282286Ac-QVIVTGNLDISTELGNVN
NSISNALDKLEESNSKL-NH2283287Ac-SQVIVTGNLDISTELGNVNNSISNALDKLEESNSK-NH2284288
Ac-DSQVIVTGNLDISTELGNVNNSISNALDKLEESNS-NH2285289Ac-LDSQVIVTGNLDISTELGNVNNSI
SNALDKLEESN-NH2286290Ac-ILDSQVIVTGNLDISTELGNVNNSISNALDKLEES-NH228729IAc-SIL
DSQVIVTGNLDISTELGNVNNSISNALDKLEE-NH2288292Ac-ISILDSQV1VTGNLDISTELGNVNNSISNA
LDKLE-NH2289293Ac-NISILDSQVIVTGNLDISTELGNVNNSISNALDKL-NH2290294Ac-KNISILDSQ
VIVTGNLDISTELGNVNNSISNALDK-NH2291295Ac-QKNISILDSQVIVTGNLDISTELGNVNNSISNALD-
NH2292296Ac-YQKNISILDSQVIVTGNLDISTELGNVNNSISNAL-NH2293297Ac-TYQKNISILDSQVIV
TGNLDISTELGNVNNSISNA-NH2294298Ac-ATYQKNISILDSQVIVTGNLDISTELGNVNNSISN-NH2295
299Ac-DATYQKNISILDSQVIVTGNLDISTELGNVNNSIS-NH2296300Ac-FDATYQKNISiLDSQViVTGN
LDISTELGNVNNSI-NH2297301Ac-EFDATYQKNISILDSQVIVTGNLDISTELGNVNNS-NH2298302Ac-
GEFDATYQKNISILDSQVIVTGNLDISTELGNVNN-NH2299303Ac-SGEFDATYQKNISILDSQVIVTGNLDI
STELGNVN-NH2300304Ac-LSGEFDATYQKNISILDSQVIVTGNLDISTELGNV-NH2301305Ac-RLSGEF
DATYQKNISILDSQVIVTGNLDISTELGN-NH2302306Ac-LRLSGEFDATYQKNISILDSQVIVTGNLDISTE
LG-NH2303307Ac-TLRLSGEFDATYQKNISILDSQVIVTGNLDISTEL-NH2304308Ac-ITLRLSGEFDAT
YQKNISILDSQVIVTGNLDISTE-NH2305309Ac-GITLRLSGEFDATYQKNISILDSQVIVTGNLDIST-NH2
306310Ac-TATIEAVHEVTDGLSQLAVAVGKMQQFVNDQFNNT-NH2307311Ac-ITATIEAVHEVTDGLSQL
AVAVGKMQQFVNDQFNN-NH2308312Ac-SITATIEAVHEVTDGLSQLAVAVGKMQQFVNDQFN-NH2309314
Ac-KESITATIEAVHEVTDGLSQLAVAVGKMQQFVNDQ-NH2310 2b SUBSTITUTE SHEET (RULE 26)
20 November 2002 WO 99I51787 PCT/US991022I2 TSeq.N_o.SequenceID
No.315Ac-LKESITATIEAVHEVTDGLSQLAVAVGKMQQFVND-NH2311316Ac-RLKESITATIEAVHEVTD
GLSQLAVAVGKMQQFVN-NH2312317Ac-LRLKESITATIEAVHEVTDGLSQLAVAVGKMQQFV-NH2313318
Ac-ILRLKESITATIEAVHEVTDGLSQLAVAVGKMQQF-NH2314319Ac-NILRLKESITATIEAVHEVTDGLS
QLAVAVGKMQQ-NH231S320Ac-ANILRLKESITATIEAVHEVTDGLSQLAVAVGKMQ-NH2316321Ac-AAN
ILRLKESITATIEAVHEVTDGLSQLAVAVGKM-NH2317322Ac-HKCDDECMNSVKNGTYDYPKYEEESKLNRN
EIKGV-NH2318323Ac-KCDDECMNSVKNGTYDYPKYEEESKLNRNEIKGVK-NH2319324Ac-CDDECMNSV
KNGTYDYPKYEEESKLNRNEIKGVKL-NH2320325Ac-DDECMNSVKNGTYDYPKYEEESKLNRNEIKGVKLS-
NH2321326Ac-DECMNSVKNGTYDYPKYEEESKLNRNEIKGVKLSS-NH2322327Ac-ECMNSVKNGTYDYPK
YEEESKLNRNEIKGVKLSSM-NH2323328Ac-CMNSVKNGTYDYPKYEEESKLNRNEIKGVKLSSMG-NH2324
329Ac-MNSVKNGTYDYPKYEEESKLNRNEIKGVKLSSMGV-NH2325330Ac-NSVKNGTYDYPKYEEESKLNR
NEIKGVKLSSMGVY-NH2326331Ac-SVKNGTYDYPKYEEESKLNRNEIKGVKLSSMGVYQ-NH2327332Ac-
VKNGTYDYPKYEEESKLNRNEIKGVKLSSMGVYQI-NH2328333Ac-KNGTYDYPKYEEESKLNRNEIKGVKLS
SMGVYQIL-NH2329334Ac-AFIRKSDELLHNV-NH233033SAc-VVLAGAALGVATAAQITAGIALHQSMLN
SQAIDNL-NH2331336Ac-VLAGAALGVATAAQITAGIALHQSMLNSQAIDNLR-NH2332337Ac-LAGAALG
VATAAQITAGIALHQSMLNSQAIDNLRA-NH2333338Ac-AGAALGVATAAQITAGIALHQSMLNSQAIDNLRA
S-NH2334339Ac-GAALGVATAAQITAGIALHQSMLNSQAIDNLRASL-NH2335340Ac-AALGVATAAQITA
GIALHQSMLNSQAIDNLRASLE-NH2336341Ac-ALGVATAAQITAG1ALHQSMLNSQAIDNLRASLET-NH23
37342Ac-LGVATAAQITAGIALHQSMLNSQAIDNLRASLETT-NH2338343Ac-GVATAAQITAGIALHQSML
NSQAIDNLRASLETTN-NH2339344Ac-VATAAQITAGIALHQSMLNSQAIDNLRASLETTNQ-NH2340345A
c-ATAAQITAGIALHQSMLNSQAIDNLRASLETTNQA-NH2341346Ac-TAAQITAGIALHQSMLNSQAIDNLR
ASLETTNQAI-NH2342347Ac-AAQITAGIALHQSMLNSQAIDNLRASLETTNQAIE-NH2343348Ac-AQIT
AGIALHQSMLNSQAIDNLRASLETTNQAIEA-NH2344349Ac-QITAGIALHQSMLNSQAIDNLRASLETTNQA
IEAI-NH2345350Ac-ITAGIALHQSMLNSQAIDNLRASLETTNQAIEAIR-NH2346351Ac-TAGIALHQSM
LNSQAIDNLRASLETTNQAIEAIRQ-NH2347352Ac-AGiALHQSMLNSQAIDNLRASLETTNQAIEAIRQA-N
H2348353Ac-GIALHQSMLNSQAIDNLRASLET'rNQAIEAIRQAG-NH2349354Ac-IALHQSMLNSQAIDN
LRASLETTNQAIEAIRQAGQ-NH2350355Ac-ALHQSMLNSQAIDNLRASLETTNQAIEAIRQAGQE-NH235l
356Ac-LHQSMLNSQAIDNLRASLETTNQAIEAIRQAGQEM-NH2352357Ac-HQSMLNSQAIDNLRASLETTN
QAIEAIRQAGQEMI-NH2353358Ac-QSMLNSQAIDNLRASLETTNQAIEAIRQAGQEMIL-NH2354359Ac-
SMLNSQAIDNLRASLETTNQAIEAIRQAGQEMILA-NH2355360Ac-MLNSQAIDNLRASLETTNQAIEAIRQA
GQEMILAV-NH235636IAc-LNSQAIDNLRASLETTNQAIEAIRQAGQEMILAVQ-NH2357362Ac-NSQAID
NLRASLETTNQAIEAIRQAGQEMILAVQG-NH2358363Ac-SQAIDNLRASLETTNQAIEAIRQAGQEMILAVQ
GV-NH2359364Ac-QAIDNLRASLETTNQAIEAIRQAGQEM1LAVQGVQ-NH2360 27 SUBSTITUTE
SHEET (RULE 26)   ( 9Z 3'1(1b ) 133HS 31f11I1S8(IS 8Z 1 i
bZHN-'Ian'aQ7I'IaCSI~I~',LA~I,La'IN7LLJMA.L'RI'I'I~aa~IxA-~d9 i bo i
bzHN-adaax~~x~Idtn~.I,azNxs~MA~.~zz~aailxnA-~ds 1
bGobzHN-vamluxalvsn~t.LazNxL~Mn.L~IZZ~aaxxnna-~dblbgobzHN-aaxuxald.Ln~.tazN
x.L~MAS~IZ-I~aa~IxAnaz-~dibLobzHN-axz~~I~Id.I,A~.LazN~rr.~Mn.L~zz~aa~Ixnnaz
z-~dzIbgobzHN-xz~~IaId.Ln~tzazNxi~MA.L~z~aa~IxAnazza-~dllbsobzHN-z~xald.tnx
.LazNxs~MAZ~I~z~aa~IxAAazzaa-~doibbobZHN-xxald.tAx.tazNx.t~MA,t~zz~aaiIxAAO
ZZaaa-~d6obobzHN-~~IN-I~nManxdsx~zal~.LZa~s~saanAZAxaax~aa-~d8obZobZHN-aa~x
z,~x~IdtA~LrazNxd~Mn.L~IZZ~aa~txnAa~IZaa-~dLobiobzHN-a~IZ~x~ItrsA~t.LazN~LL
~MA.t~al~z~aa~txnnazzaa-~d9oboobzHN-axzxx~IVSAxtazNx.L~MA.L-IHZZaaa~txnnazz
aaa-wsobs6zHN-aWIMd~n.LaN3INamazza~xvM~z~NaxaasaaN-~dobL6ZHN-aMN~3nannsN~Ix
a-I~~WHx~aaiavaazzvslN~m-wzob96ZHN-MN~J3AQMSN7xa'I3AWMx~aala~'~~'I'I'o',LIN
~~'7-a~'tObS6ZHN-N~J3AaAASN'Ixa'I~.CWN7I~aaIa`v'~dTIb.LIN~~7d-~tr00bb6ZHN-J
dAQMSN'I7Ia'I~AWN7IHaaIat~~H'I'IV.LIN3H'LdQ-a~d666EZHN-dAQMSN'Ixa'I~~CWNxda
alaV~~'I'I1~,LIN3373DA-ad86Z6ZHN-AaMSN'DIa'IH~CWNxdaaIatid3'I'I~'.LIN~~73QA
x-adL6I6ZHN-QMSN'Ixa'I~.CYVNxdaaIaN~~'I'I~',LIN~~'l3QAx?I-~d9606ZHN-MSN'ixa
7~AWN7IdaaIad~d'I'IV.LIN~d'IdQAx~Id-adS668ZHN-SN'DIa'I3JCWN?I3aaIaddH~I'IV.
LINd~'I34Ax~IdM-adb688ZHN-N'Ixa'I~~lWNx9aaIaHd~'I'I~'.LINdd'I30Ax?IdMd-ad6L
8ZHN''I?Ia'I~~iWNxdaaIaV3~'I7dtIN~H'I3QAx?I~Mda-adZ698ZNN-xa7~AWNxdaaIab'd~
'I'I~'.LlNd~'I3QA?RI~M~aM-ad16S8ZHN-a'IH.CWN7I~aaIaVdH'I'I~',LINd~'l3QAx?I~
MHaM.L-~d06b8ZHN-SSIaS'I'ItISdQWOVISS3Qd-at~688ZHN-7SdQ'IH3Wa~dND'I~CdQQddW
-ad88Z8ZHN-Aa333Ad3SaS'Ia3N~-adL8I
SZHN-ISQ'DIMS?I?IIM~xSd~'I4S5I~'7IN'13IS1QIda'1-~d9808ZHN-3MNM'ISO'M?IQ'IH'
I~J2i'IV~1'IHrJ~IZVH7~-a~'S86LZHN-ANH'1'IdQSx2iIdN'15IS'I'I~~A~IQ3'laxW?I-a
Vb88LZHN-1SQ'I7IZ~NSN2iIMH'IxS'I'I~dA~IQ37a~IW~I-aV8LLZHN-3MNM'ISO'M~IQ'I~'
I3N~'IHAN7IS'I'I~dAx-a~dZ89LZHN-dMtAIM'ISO'MxQ'I3'I~t~t~'lH~iN7IS'I'I~~A7IQ
~'IaxW2I-~VI8SLZHN-d3I~I3'ISHMxQ'I3'I'I~a~Nx~Z3~NaS3~l'ISHI'IS,LA-aV6LbLZHN
-~3dN3'IS~'MxQ'I~'I~-aV8LLZHN-~3MNN'ISdM~l4'I~'I~-a~dLLZLZHN-~dMNM'1SVM7Ia'
IH'1~-aV9LEILZHN-SaW'I'1a'I~.LA~NxAxa'I~axI'IxAxdQZJNfI7IN~7I-aVSLOLZHN-'I'
IaZd.LAVNxJt?IQ'I3axI'IxA7It~'o.LJNfIxN3xINS-adbL69ZHN-~'N7LC7IQ'IdaxI'lxAI
~Q.L'JNI1xN37IINS7~I,LlAS-at~L89ZHN-Nx~i?IQ'IdaxI'DIAL'4,LJNfIxNff?IINS'IdL
LIAS,L-aHZLL9ZHN-7IJ~~IQ'I~a?II'I3IAd4,LrJNfIxN~7IINS'I~LLIAS,LJC-adi
L99ZHN-~NNIAQaADaA~''IIW~aJda?IIV~IdaN.LL3'IS~I-adOLS9EZHN-NNlA4aAJaA1~71W3
aJtra~IIVdI~'aN.LL~'IS~'2I'I-a'd69b9ZHN-NI~iQaADaAb"IIW~a~J'o'a?I1b'HIt~aN.
LL~'IS~I'1N-ad899ZHN-IJCQaAJaAd'IIW~aJ~'abIV~IdaN.LL~'ISV?I'IN4-aVL9Z9ZHN-.
IQaAIJaAI~'IIW~aDt~'aNI~~IHaN.LL~'ISV2I'INOI-~V99i9ZHN-QaA~J~A`d'IIY~I~aJ`d
~~II`d31`daN.L,L~'ISt~I'II~tQIV-~NS9~oH dlaauan aS~oN'baS.L ZIZZO/66SI1LL~d
LSGIS/66 OM ZOOZ aaG~anoN OZ   20 November 2002 WO 99l51787 PGTIUS99/02212
Seq.No.SequenceID
No.417Ac-KRQQELLRLTVWGTKNLQTRVTAIEKYLKDQAQLN-NH2412418Ac-RQQELLRLTVWGTKNLQT
RVTAIEKYLKDQAQLNA-NH2413419Ac-QQELLRLTVWGTKNLQTRVTAIEKYLKDQAQLNAW-NH24l4420
Ac-QELLRLTVWGTKNLQTRVTAIEKYLKDQAQLNAWG-NH2415421Ac-ELLRLTVWGTKNLQTRVTAIEKYL
KDQAQLNAWGC-NH2416422Ac-NNLLRAIEAQQHLLQLTVWGPKQLQARILAVERYLKDQ-NH2417423Ac-
SELEIKRYKNRVASRKCRAKFKQLLQHYREVAAAK-NH2418424Ac-ELEIKRYKNRVASRKCRAKFKQLLQHY
REVAAAKS-NH2419425Ac-LEIKRYKNRVASRKCRAKFKQLLQHYREVAAAKSS-NH2420426Ac-EIKRYK
NRVASRKCRAKFKQLLQHYREVAAAKSSE-NH2421427Ac-IKRYKNRVASRKCRAKFKQLLQHYREVAAAKSS
EN-NH2422428Ac-KRYKNRVASRKCRAKFKQLLQHYREVAAAKSSEND-NH2423429Ac-RYKNRVASRKCR
AKFKQLLQHYREVAAAKSSENDR-NH2424430Ac-YKNRVASRKCRAKFKQLLQHYREVAAAKSSENDRL-NH2
42543lAc-KNRVASRKCRAKFKQLLQHYREVAAAKSSENDRLR-NH2426432Ac-NRVASRKCRAKFKQLLQH
YREVAAAKSSENDRLRL-NH2427433Ac-RVASRKCRAKFKQLLQHYREVAAAKSSENDRLRLL-NH2428434
Ac-VASRKCRAKFKQLLQHYREVAAAKSSENDRLRLLL-NH2429435Ac-ASRKCRAKFKQLLQHYREVAAAKS
SENDRLRLLLK-NH2430436Ac-SRKCRAKFKQLLQHYREVAAAKSSENDRLRLLLKQ-NH2431437Ac-RKC
RAKFKQLLQHYREVAAAKSSENDRLRLLLKQM-NH2432438Ac-KCRAKFKQLLQHYREVAAAKSSENDRLRLL
LKQMC-NH2433439Ac-CRAKFKQLLQHYREVAAAKSSENDRLRLLLKQMCP-NH2434440Ac-RAKFKQLLQ
HYREVAAAKSSENDRLRLLLKQMCPS-NH2435441Ac-AKFKQLLQHYREVAAAKSSENDRLRLLLKQMCPSL-
NH2436442Ac-KFKQLLQHYREVAAAKSSENDRLRLLLKQMCPSLD-NH2437443Ac-FKQLLQHYREVAAAK
SSENDRLRLLLKQMCPSLDV-NH2438444Ac-KQLLQHYREVAAAKSSENDRLRLLLKQMCPSLDVD-NH2439
445Ac-QLLQHYREVAAAKSSENDRLRLLLKQMCPSLDVDS-NH2440446Ac-LLQHYREVAAAKSSENDRLRL
LLKQMCPSLDVDSI-NH244t447Ac-LQHYREVAAAKSSENDRLRLLLKQMCPSLDVDSII-NH2442448Ac-
QHYREVAAAKSSENDRLRLLLKQMCPSLDVDSIIP-NH2443449Ac-HYREVAAAKSSENDRLRLLLKQMCPSL
DVDSIIPR-NH24444S0Ac-YREVAAAKSSENDRLRLLLKQMCPSLDVDSIIPRT-NH244545lAc-REVAAA
KSSENDRLRLLLKQMCPSLDVDSIIPRTP-NH2446452Ac-EVAAAKSSENDRLRLLLKQMCPSLDVDSIIPRT
PD-NH2447453Ac-VAAAKSSENDRLRLLLKQMCPSLDVDSIIPRTPDV-NH2448454Ac-AAAKSSENDRLR
LLLKQMCPSLDVDSIIPRTPDVL-NH2449455Ac-AAKSSENDRLRLLLKQMCPSLDVDSIIPRTPDVLH-NH2
450456Ac-AKSSENDRLRLLLKQMCPSLDVDSIIPRTPDVLHE-NH245l457Ac-KSSENDRLRLLLKQMCPS
LDVDSIIPRTPDVLHED-NH2452458Ac-SSENDRLRLLLKQMCPSLDVDSIIPRTPDVLHEDL-NH2453459
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7SaSINV-ad9698I9ZHN-.L34'IMN.L3AQMSN771a7~~CWN~Idaalab'a~7SaSIN-aVS69LI9ZHN
-S.L3Q7MN.L3AMASN77Ia7~AWts713aaIaVaH7SaSI-adb699l9ZHN-MS.L3Q7MN.L3AMASN771
a7dJ~WN7ISaaIada~'ISaS-adf69SI9ZHN-AMS.L3Q7MN.L3AUMSN7aIa7dAY~IN7I~aaIalaa3
'1Sa-odZ69bI9ZHN-2IAMS,L3CI7MN.L3AQMSN77Ia7dAW1~I5I~aaIada~7S-adI69I9ZHM-Jl
2IAMS,L3Q'IMN.L.3AUMSN'ISIa'IB~LWN7I~aaIadad7-~1~069Z l
9ZHN-Iii?IAMS,L,3Q'IMN.L3AQMSPI'I?Ia7~AYdN7I~aaIat~a~wlr689~oN QIaauan
ag~oN'bag.L ZlZZ0/66Sf11.L7d L8LISl66 OM ZOOZ ~aqwanoN OZ   (9Z 3ltltl)
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LZHN-ANH'I'I~QS?I2iI3t~'I~I?IdNAbSISNQ3~aSd3A-atl908i
ILZHN-ANH'I'IdQS7RiI31~'ISbN~NAbSISVQ33aSd.3A-a'dSOS60LZHN-ANH'I'Id4S7RI13d
7SbNI7I~~'SISda33QSddA-~Vb0880LZHN-ANH'1'IdQS~I?II3d'ISbNDIdNAbI~~Q3dQSd3A-
~dOSLOLZHN-ANH'I'I~4S7RiI3V'ISbNI?IdNAbSIS~'3USddAwbZOS90LZHN-ANH'I'IdaSSI~
IIdN'ISbNI?ldNAbSISVQ3~'dd3Aw~'l08SOLZHN-ANH'I'I~QS~RII3d'ISbNDI~f~IAbSISbQ
33QS~-~~I008bOLZHN-S.LANWd?IQM~WM.LW1~INMIbd7S5INSMS~'NMdA~',I,L`~d86LOLZHN
-'IS.I,.iNHI~QM~WM.LWNNMib~'TS71NSMSdNMdAH,L-~VL6LZOLZHN-I'IS.L~INNId~~IAdW
M.LWNNMIbd'IS?INSMStrNMdAd-~V96L10LZHN-EiI'I~iQM3WM,LWNNMIbd7S7INSMSVNMdA-~
trS6L00LZHN-SHI'IS.LJCI~WI~IQM~WM.LWNNMIb~'IS~INSMSHNMd-~b'b6L669ZHN-'ISHI'
IS.L~INNI~IQM~W~IA~WNNMIb3'7S7INSMSdNM-~d6L669ZHN-'ISHI'IS,LANHI~IQM~WM~WNN
MIb3'1S~INSMSbNM-~`d6L869ZHI~I-I7SHI'IS,1.JCNNI~1QM~WM,LWNNMIb~'IS7INSMS`dN
-~dZ6LL69ZHN-dI'ISHI'1S,LANNId?IQMdWM.LWNNMIbd7S71NSMSd-~d16L969ZHN-d~I7SHI
'IS,IJtNNI~MAdWM,LWNNMIbH'ISSINSMSw~'06LS69ZHN-S3~I'1SHI7S,IJLI~L1~1QM~WM.L
WNNMIb~7S~INSM-~d68Lb69ZHN-bSHdI'1SHI'1SZANNIff2IQM~WM,LWNNMIb~'IS?1NS-aV88
L69ZHI~UANH'I'I~QS712IIdd'lSbNIddNAbSISI~Q.3HQSd3A-aVL8LZ69ZHN-AN3'I'IdQt~I
IAV'I`dbW~~NAbSISVQ~Cd4SdAA-o~d98LI69ZHN-ANA'I'Id4S~13N'ISbNId~NAbSISdQ.~dQ
Sd3A-aNS8L069ZHN-ANd'I'I~QS7Ri13V7SbNI?IdNAbSIS~'Q3~QSd3A-aVb8L689ZHN-.LS~I
D'o'NANH'I'I~QS5R113V7SbNId~NAbSISIrQ3-~V8L889ZHN-,LS7IDVNANd'I7dQS?I?II3t~
''lSbNI7IHNAbSISVQ3-~dZ8LL89ZHN-,LS?ItJNbAbd'I'IdQ~'7I~lI3t~''IVbbId3bAbSIS
VaA-~~dI8L989ZHN-,LS7IJVNANH'I'IdQI~7RII3d7SbNI7I~NAbSISVQ3-~t~'08LS89ZHN-,
LS~IJdNANH'I'IHQS~RIIdV'I~'bNI7IdNAbSISdQ,~-aV6LLb89ZHN-,LS~IDVNANH'I'ISQV5
IHI31r'IdbNI719NAbSISVQ3-~d8LL89ZHN-,LS7IOdbAbH'I'I3QS~RII3'd'ISbbDI~bAbSIS
dQd-~~LLLZ89ZNN-,LS~ID1~NANH'I'I~QS7I?ILZN'ISbNI7IdNAbSIS`~03-aV9LLI89ZHN-.
LS~I~JtINANH'I'I~QS7RIIJlV'ISbNI?ldNAbSIS'dQJ~-aVSLL089ZHN-.LS7I~JVNANH'I7H
QS7I21I3V'lSbNI7IdNAbSISVQ~C-~`dbLL6L9ZHN-,LS7IrJ~dNANH'IZdQS~IdN'ISbN1?IdN
AbSISYQ3w!~HLL8L9ZHN-3MNM'ISVM~IQZLLLL9ZHN-Sd~Wb7I'ITRI'RIaNdSS?IN~'dAd~Hb'
I~b~I3?IV~I-~t~iLL9L9ZHN-b~I'I'I'RI"I~ICINdSS7IHdt~Ad~HbTIb7I3-~t~OLLSL9ZHN
-?ITI'RI'RIQNdSSSI~Ad~Hb'I'Ib~I3~I-~t~'69LbL9ZHN-'I'I'RI'RIaN~SS~I~AdNJIHbT
Ib~I37I~d-aN89LL9ZHN-'1'Iil'IliQN~SS7It~HdA3~J~HbTIb7I3?IV~I-~VL9LZL9ZHN-bb
d~It~I'I'INNbbbAIJS'I'Ib?lt~bA.L'LLWS?I`dJW:LSJ~-~~'99L1L9ZHN-Hbbt~'3I~'I'I
NNbbbAIJS'I'Ib2INbA.L'I,LWSIIVJW.LS~J-ob'S9LOL9ZHI~I-Hbbt~dIV~I'I'INNbbbAIr
JS'I'Ib?It~bA.L'LLWS~I~'iJW,LS~J-a`v'b9L699ZHN-'Ib'I'IHbb~'~I`Q21'I'INNbbbA
IJS'I'Ib~IbbA.L'LLWS~J-~d09L899ZHN-A.L'Ib'I'IHbbt~'dIt~'I'INNbbbAIJS'I'Ib~I
dbA.L'LLWS2I-~d8SLL99ZHN-Ad'IRI~'b7b~IIJMA.L'Ib'I'IHbbt~'~It~2I'I'INNbbbAIJ
S-~dSbL999ZHt~I-3Ad'IRIS'b'lb7IIJMA.L'Ib'I'IHbb~'~IV~I'I7NNbbbAIJ-~VbbLS99Z
HN-~I~A~''II?I~db'Ib7IILJMA,L'Ib'I'lHbbd'3I~I'I'lNNbbbA1-~VbLb99ZHI~I
~i?I~AtrII~b'Ib~IIrJMA.L'Ib'I'IHbbdHINU'I'INNbbbA-aHZbL99ZHN-'IJt~IdA'd7Rld
b'Ib?IIJMA.L'Ib'I'IHbb~'~I'd~I'I'INNbbb-aHl bL~oly QIaauan as~o~y'~S.L
ZTZZ0166SI1/,L~d L8l.IS166 OM 
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t9LzHN-Nx~xazaaxnnlnxdar.oNdxN~xINSZ~LLInss-wIss09LZHN-3MlAIM'ISdM?IMN3'I'I
3Qt~7RII3d'IS~NI33NA3SI~L-~V0886SLZHN-ANI~I'I'I~QS?RII3H'ISaNIx3N3~QM3WM,LW
NNM13-~tr6L88SLZHN-3MNM'ISO'M?IQ'I3'I~da3N7I3U~NaS3~I'ISt~b'~'S,L~i-~d8L8LS
LZHN-dMNM'IS`dMxQ'I3'I'13a3Nx~aaNaS33N~ttHI7S.L~i-~~'LL89SLZHN-3MNM'ISVM71Q
'I37'I3a~Nx3a~Natrt~'I7SHI'IS.LA-~d9L8SSLZHN-3MNM7SVM?IQ'I3'I'I3a9Nx3~V`db'
S39I'ISHI'1S,L.~C'~~dSL8bSLZHN-,3MNM'ISIrM~IQ'I~TI3a3NHY~d~N~S33I'ISHI'IS.L
Jt-~`dbL8SLZHN-dMNM'ISVM~Ia'IS7'13N~'dx3UaNaS33I'ISHI'IS.LJC-~dL8ZSLZHN-3MN
M'IS`dM~lQ'I~dl~Na3N7I3~NaS39I'ISH1'IS,LAw~dZL8t
SLZHN-3MNM'ISO'M7I~''1'I~dHN7I3~aN~S33I'ISHI'IS,LC-~d1
L8OSLZHN'3I~WM'ISV~'1~Q'I3'I'I3a3Nx3~~NaSd31'ISHI'IS,L~I-~~dOL86bLZHN-3AANV
HH~dM7IQ'13'I'IHa3Nx3~t?N~S3~I'ISH1'IS.L.I-~V6988bLZHN-~dM'IS`dMxQ'I3'I'I3~
3Nx3a~N~S3~I'ISHI'IS,LA-~V898LbLZHN-xQ'I~TI3~~Nx~~aNaS33I'ISHI'IS.LANNI321a
M3YvIM.LWNN-~~'G989bLZHN-3MNM'ISdM7IQ'I3'I'I3~~Nx3aaN~S3~I'ISHI'IS.LJlN1~1I
321Q-~~'998SbLZHN-aQ~1'IJC~I3Atr'III`d~'IaSII~JMA.L'Ia'I'IHaa`d31'I'IIrIIIa
aaAI~JS'I'la?IH~-~VS98bbLZHN-SVM~IQ73'I'I3d3Nx3U~NdSH3I'ISH1'IS,LA-~Nb98bLZ
HN-'ISdMxd'73'I'13a3N~I3adN~S33I'1SHI'IS,L.C-~d98ZbLZHN-M'ISVMxa7H'I'I3~3Nx
3at~NaS33I'ISHI'IS.LJL-~dZ98IbLZHN-NM'ISdM?IQ7d'I'I3~3NxHaUNa533I'ISHI'IS,L
A'~`dI98ObLZHN-xJ`o'NANI-I'I'l3QSxIII3V'IS~NDI3NAaSISt~~C3Q'~~d0986LZHN-7xa
'I3~iWN5I~a~IaN~3'IS~SINtr37.l~IAx~~M3~M-~d9S88ELZHI~I-'lxAiJxI9N~IN77IS3~W
C?IdJCQJL,LIJN7IASNW-n9d-3aa-~9V-~dLb8LLZHN-SdflW~x77'RI'RIQN3SS~IdVtrA3~IA
Ha'I'I~~I37Ib'2I-~V9b89LZHN-'IMN.L3A4MSN'I?Ia'I3~WNx~a~la1~a37SN,LINH37-~~'
Sb89LZHN-'IMN.L.3AQMSN'I7Ia7~AWNx3aaIaVa3'ISt~.LINV~7-ot~Sb8SLZHN-'1MN.L3AQ
MSN'IxU'I3AWN7I3adl~t~a3'I'Itr,LINV~'I-~dbb8bLZHN-'1MN.L~iAQMSN'Ixa'I3~CWNx
3daIaYa3'I'IdSIN`d3'I-~`db8LZHN-'IMN.LdAQMSN'T7Ia'l3aCWNx3~aIc~VaH'ISdSINd3
'1-~~'Zb8ZLZHN-'IMN.L.IAQMSN'Ix~'I9AWNx3~~I~dU3'ISd,LINb'3'1-~dIb8I
LZHrI-3MQM'ISdM~IQ'I3'I'I~a3Nx3U~N~S33I7SHI'IS.IJUaI~9Z80LZHN-3MNM'ISdMxQ'I
3'I'I3a9Qx~~~Q~Sd3I'ISHI7S.LJ~-~dSZ86ZLZHN-3MNM'ISVMxQ'IHZ'I~d3Nx3~~Q~Sd3I7
SHI'IS.L~C-~VbZ88ZLZHN-3MNM'ISb'M71Q'I3'I'I~tj345I3a~Nt?S3~I'ISHI'IS.L~I-aV
Z8LZLZHN-'I~'l3QSx?I1~H-~`v'l
Z89ZLZHN-,LSxDdNANH'I'13QSH3Idd'ISaNDI3NAaSISHQ3wdOZSSZLZHI~IW~S3~I'ISHI'IS
Z~iNNI3~aM~WM.LWNNMI~3'ISxN-~~6l8bZLZHN-~x3a~~aS33I'ISHI'IS.LJtNNI3?IQM~INM
.LWNNMIa-~d8i8ZLZHN-Nx~~~a~S~~I'7SHI'IS.LANNI3ZIQMdWM,LWNNMI~-~dGl8ZZLZHN-a
x3aaNaS3dI'ISHI'IS~~aM3WM,LWNNMId-~d9I8IZLZHN-3MNM7SdM7IQ'I3'I'I3~3ax3~~NaS
33I'ISHI'IS,LA-~dSI8OZLZHN-3MNM'ISdM?IQ'I3'I'Ida3Nx3~aaaS3~I'ISHI'IS,LA-~~'
bI86ILZHN-3MNM'ISO'M7IQ'I~'I'I3a3N?I3aaN~S~dI'ISHIVHVd-~VI88ILZHl~I-ANH'I'I
~QS?RiI3d'ISaNIx3NAaSIS~'Q3d4SdAA-~dZI8LILZHN-YW'I'I3QS5RII3tl'IS~NI7I3Nr1a
SISVQ33QSd3A-~di
i89ILZHN-AN~3QSx2II3d'ISaNIx~NA~SISt~'Q3~QSd3A-~VOI8S1LZHN-ANH'I7dt~HxNI3~'
'ISaNIx3NAaSISdQ3~QSd3A-~`v'608blLZHN-ANH'I'I3QSVt~d3b''ISaNI?I3NA~SISV433Q
Sd3A-~b'80SILZHN-ANH'I'I3QSxIIIt~tISdNIx3NA~SISdQ33QSd3A-~t~'L08~oly
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November 2002 WO 99I51787 PCT/US99102212 TSeq.No.SequenceID
No.882YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWFMG-NH2762883Ac-NEKINQSLAFIRKSDELL
HNV-NH2763884Biotin-YDPLVFPSDEFDASISQVNEKINQSLAFIRKSDEL-NH276488SBiotin-PLV
FPSDEFDASISQVNEKINQSLAFIRKSDELLH-NH276S886Biotin-VFPSDEFDASISQVNEKINQSLAFIR
KSDELLHNV-NH2766887Biotin-DEFDASISQVNEKINQSLAFIRKSDELLHNVNAGK-NH2767888Biot
in-VYPSDEFDASISQVNEKINQSLAFIRKSDELLHNV-NH2768889Biotin-VYPSDEYDASISQVNEEINQ
ALAYIRKADELLENV-NH2769890Ac-VYPSDEFDASISQVQEEIQQALAFIRKADELLEQV-NH2770891Ac
-NYTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH277I892Ac-NNYTSLIHSLIEESQNQQEKNEQE
LLELDKWASLWNWF-NH2772893Ac-IIVNYTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH27738
94Ac-EINNYTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2774895Ac-YTSLIHSLIEESQNQQE
KNEQELLELDKWASLWNWFN-NH2775896Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWFN1-NH2
776897Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWFNIT
NH2777898Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWFNITN-NH2778899Ac-YDPLVFPSDE
FDASISQVNEKINQSLAFIRKSDELLHNVNAGK-NH2779900Ac-NYTSLIHSLIEESQNQQEKNEQELLELDK
WASLWNWFN-NH2780901Ac-NNYTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWFNI-NH278190SAc-
KCRAKFKQLLQHYREVAAAKSSENDRLRLLLKQMCPSLDVDSIIPRTPD-NHZ78Z906Ac-RAKFKQLLQHYRE
VAAAKSSENDRLRLLLKQMCPSLDVDSIIPRTPD-NH2783907Ac-VYPSDEYDASISQVNEEINQALAYIAAA
DELLENV-NH2784909Ac-YDASISQVNEEMQALAYIRKADELL-NH27859t0Ac-M-Nle-WMEWDREINNY
TSLIHSLIEESQNQQEKNEQELLEL-NH27S6911Ac-KNGTYDYPKYEEESKLNRNEiKGVKLSSMGVYQI-NH
2787912Ac-VTEKIQMASDNINDLIQSGVNTRLLTIQSHVQNYI-NH2788913QNQQEKNEQELLELDKWASL
WNWF-NH2789914Ac-QNQQEKNEQELLELDKWASLWNWF-NH2790915LWNWF-NH2791916ELLELDKWA
SLWNWF-NH2792917EKNEQELLELDKWASLWNWF-NH2793918SLIEESQNQQEKNEQELLELDKWASLWNW
F-NH2794919Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNW795920Ac-YTSLIHSLIEESQNQQE
KNEQELLELDKWASLWN796921Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLW797922Ac-YTSLIHS
LIEESQNQQEKNEQELLELDKWASL798923TSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH279992
4SLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2800925LIHSLIEESQNQQEKNEQELLELDKWASLW
NWF-NH280l926IHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2802940Ac-AAVALLPAVLLALLAPS
ELEIKRYKNRVASRKCRAKFKQLLQHYREVAAAK-NH2803941Ac-AAVALLPAVLLALLAPCRAKFKQLLQHY
REVAAAKSSENDRLRLLLKQMCP-NH2804942Ac-YTSLIHSLIEESQNQQEKNNNIERDWEMWT'MNNWIQ-N
H2805944VYPSDEYDASISQVNEEINQALAYIRKADELLENV-NH2806945Ac-LMQLARQLMQLARQMKQLA
DSLMQLARQVSRLESA-NH2807946Ac-WMEWDREINNYTSLIHSLIEESQNQQEKNEQELL-NH2808947Ac
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NNYTSLIHSLIEESQNQQEKNEQELLEL-NH2813952Ac-IKQFINMWQEVGKAMYA-NH28I4953Ac-IRKS
DELL-NH2815954Decanoyl-IRKSDELL-NH2815955Acetyl-Aca-Aca-IRKSDELL-NH2815956A
c-YDASISQV-NH2816957Ac-NEKINQSL-NH2817958Ac-SISQVNEEINQALAYIRKADELL-NH28189
59Ac-QVNEEINQALAYIRKADELL-NH2819960Ac-EEINQALAYIRKADELL-NH820961Ac-NQALAYIR
KADELL-NH2821962Ac-LAYIRKADELL-NH2822963FDASISQVNEKINQALAFIRKSDELL-NH282396
4Ac-W-Nle-EWDREINNYTSLIHSLIEESQNQQEKNEQELLEL-NH2824965Ac-ASRKCRAKFKQLLQHYRE
VAAAKSSENDRLRLLLKQMCPSLDVDS-NH2825967Ac-WLEWDREINNYTSLIHSLIEESQNQQEKNEQELLE
L-NH2827968Ac-YVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSL-NH2828969Ac-VYPSDEYDASIS
QVNEEINQSLAYIRKADELLHNV-NH2829970Ac-YDASISQVNEEINQALAYIRKADELLENV-NH2830971
Ac-YDASISQVNEEINQALAYIRKADELLE-NH2831972Ac-VYPSDEYDASISQVNEEINQALAYIRKAAELL
NNV-NH2832973Ac-VYPSDEYDASISQVNEEINQALAYIRKALELLHNV-NH2833974Decanoyl-YTSLI
HSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2834975Ac-VYPSDEYDASISQVNEEINQLLAYIRKLDEL
LENV-NH2835976Ac-DEYDASISQVNEKINQSLAFIRKSDELL-NH2836977Ac-SNDQGSGYAADKESTQK
AFDGITNKVNSVIEKTNT-NH2837978Ac-ESTQKAFDGITNKVNSVIEKTNTQFEAVGKEFGNLEKR-NH283
8979Ac-DGITNKVNSVIEKTNTQFEAVGKEFGNLEKRLENLNK-NH2839980Ac-DSNVKNLYDKVRSQLRDN
VKELGNGAFEFYHK-NH2840981Ac-RDNVKELGNGAFEFYHKADDEALNSVKNGTYDYPKY-NH2841982Ac
-EFYHKADDEALNSVKNGTYDYPKY-NH2842983Ac-AAVALLPAVLLALLAPAADKESTQKAFDGITNKVNS-
NH2843984Ac-AAVALLPAVLLALLAPAADSNVKNLYDKVRSQLRDN-NH2844985Ac-KESTQKAFDGITNK
VNSV-NH2845986Ac-IEKTNTQFEAVGKEFGNLER-NH2846987Ac-RLENLNKRVEDGFLDVWTYNAELLV
ALENE-NH2847988Ac-SNVKNLYDKVRSQLRDN-NH2848989Ac-WMEWDREINNYTSLIHSLIEESQNQQE
KNEQEL-NH2849990Ac-WMEWDREINNYTSLIHSLIEESQNQQEKNEQE-NH2850991Ac-MEWDREINNYT
SLIHSLIEESQNQQEKNEQEL-NH2B51992Ac-MEWDREINNYTSLIHSLIEESQNQQEKNEQE-NH2B52993
Ac-EWDREINNY1'SLIHSLIEESQNQQEKNEQELLE-NH2853994Ac-EWDREIIVNYTSLIHSLIEESQNQQ
EKNEQELL-NH2B54995Ac-EWDREINNYTSLIHSLIEESQNQQEKNEQEL
NH2855996Ac-YTKFIYTLLEESQNQQEKNEQELLELDKWASLWNWF-NH2856997Ac-YMKQLADSLMQLAR
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No.1001Ac-YASLIAALIEESQNQQEKNEQELLELAKWAALWAWF-NH28611002[Ac-EWDREINNYTSLIH
SLIEESQNQQEKNEQEGGC-NH2]dimer862l003Ac-YDISIELNKAKSDLEESKEWIKKSNQKLDSIGNWH-
NH28631004Biotinyl-IDISIELNKAKSDLEESKEWIKKSNQKLDSIGNWH-NH28641005Ac-YTSLI-0
H8651006Fmoc-HSLIEE-OH8661007Fmoc-SQNQQEK-OH8671008Fmoc-NEQELLEL-OH8681009F
moc-DKWASL-OH8691010Fmoc-WNWF-OH870l011Ac-AKTLERTWDTLNHLLFISSALYKLNLKSVAQIT
LSI-NH287l1012Ac-NITLQAKIKQFINMWQEVGKAMYA-NH28721013Ac-LENERTLDFHDSNVKNLYDK
VRLQLRDN-NH287310I4Ac-LENERTLDFHDSNVKNLYDKVRLQLRDNVKELGNG-NH28741015Ac-TLDF
HDSNVKNLYDKVRLQLRDNVKELGNGAFEF-NH28751016Ac-IDISIELNKAKSDLEESKEWIKKSNQKLDSI
GNWH-NH28761021Biotinyl-SISQVNEEINQALAYIRKADELL-NH28771D22Biotinyl-SISQVNEE
INQSLAYIRKSDELL-NH28781023Ac-SISQVNEEINQSLAY1RKSDELL-NH2879I024Ac-IDISIELNK
AKSDLEESKEWIEKSNQELDSIGNWE-NH2391025Ac-IDISIELNKAKSDLEESKEWIKKSNQELDSIGNWH-
NH28641026Ac-IDISIELNKAKSDLEEAKEWIDDANQKLDSIGNWH-NH2791027Ac-IDISIELNKAKSDL
EESKEWIKKANQKLDSIGNWH-NH280t028Ac-IDISIELNKAKSDLEEAKEWIKKSNQKLDSIGNWH-NH2S4
81029Biotinyl-NSVALDPIDISIELNKAKSDLEESKEWIKKSNQKL-NH2880I030Biotinyl-ALDPID
ISIELNKAKSDLEESKEWIKKSNQKLDSI-NH2881103IdesAminoTyrosine-NSVALDPIDISIELNKAK
SDLEESKEWIKKSNQKL-NH28821032desAminoTyrosine-ALDPIDISIELNKAKSDLEESKEWIKKSNQ
KLDSI-NH28831033Ac-YDASISQVNEEINQALAFIRKADEL-NH29841034Ac-YDASISQVNEEINQSLA
YIRKADELL-NH29851035Biotinyl-YDASISQVNEEINQALAYIRKADELL-NH29861036Biotinyl-
YDASISQVNEEINQSLAFIRKSDELL-NH29871037Ac-YDASISQVNEE1NQSLAFIRKSDELL-NH298810
38Ac-WLEWDREINNYTSLIHSLIEESQNQQEKNEQEL-NH29891039Biotinyl-IDISIELNKAKSDLEES
KEWIRRSNQKLDSIGNWH-NH29l61044Ac-YESTQKAFDGITNKVNSVIEKTNTQFEAVGKEFGNLEKR-NH2
81I045Biotin-DEYDASISQVNEKINQSLAFIRKSDELL-NH282l046Ac-MEWDREINNYTSLIHSLIEES
QNQQEKNEQELL-NH290I047Ac-WQEWEQKVRYLEANISQSLEQAQIQQEKNMYEL-NH28921048Ac-WQE
WEQKVRYLEANISQSLEQAQIQQEKNEYEL-NH2893I049Ac-WQEWEQKVRYLEANITALLEQAQTQQEKNEY
EL-NH28941050Ac-WQEWEQKVRYLEANITALLEQAQIQQEKNMYEL-NH28951051Ac-WQEWEQKVRYLE
ANISQSLEQAQIQQEKNEYELQKL-NH28961052Ac-WQEWEQKVRYLEANITALLEQAQIQQEKNEYELQKL-
NH28971053Ac-WQEWEQKVRYLEANITALLEQAQIQQEKNMYELQKL-NH2898l054Ac-IDISIELNKAKS
DLEESKEWIEKSNQKLDSIGNWH-NH210S5Ac-EFGNLEKRLENLNKRVEDGFLDVWTYNAELLVALENE-NH2
8991056Ac-EDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRMQL-NH29001057Ac-SISQVNEKI
NQSLAFIRKSDELL-NH29011058desaminoTyr-SISQVNEKINQSLAFIRKSDELL-NH2902 38
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No.1059Ac-SISQVNEKINQSLAYIRKSDELL-NH29031060Ac-QQLLDWKRQQEMLRLTVWGTKNLQARVT
AIEKYLKDQ-NH29041061YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWFC905I062Ac-FDASISQV
NEKINQSLAYIRKSDELL-NH29061063Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWA9071064Indole
-3-acetyl-DEFDASISQVNEKINQSLAFIRKSDELL-NH29081065Indole-3-acetyl-DEFDESISQV
NEKINQSLAFIRKSDELL-NH29091066Indole-3-acetyl-DEFDESISQVNEKIEQSLAFIRKSDELL-N
H29101067Indole-3-acetyl-DEFDESISQVNEKIEESLAFIRKSDELL-NH29111068Indole-3-ac
etyl-DEFDESISQVNEKIEESLQFIRKSDELL-NH2912I069Indole-3-acetyl-GGGGGDEFDASISQV
NEKINQSLAFIRKSDELL-NH291310702-Napthoyl-DEFDASISQVNEKINQSLAFIRKSDELL-NH2914
1071desNH2Tyr-DEFDASISQVNEK1NQSLAFIRKSDELL-NH2915I072biotin-ALDPIDISIELNKAK
SDLEESKEWIRRSNQKLDSI-NH29161073Ac-YDASISQVNEKINQALAYIRKADELLHNVNAGKST-NH291
71074Ac-VYPSDEYDASISQVNEKINQALAYIRKADELLHNV-NH29181075Ac-VYPSDEYDASISQVNEKI
NQSLAY1RKSDELLHNV-NH2718I076Ac-WGWGYGYG-NH29l91077Ac-YGWGWGWGF-NH29201078Ac
-WQEWEQKVRYLEANITALQEQAQIQAEKAEYELQKL-NH29211079Ac-WQEWEQKVRYLEAEITALQEEAQI
QAEKAEYELQKL-NH29221081Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWAS9231082Ac-VWPSDEFD
ASISQVNEKINQSLAFIRKSDELLHNV-NH2924l083Ac-SKNISEQIDQIKKDEQKEGTGWGLGGKWWTSDWG
V-NH29251084Ac-LSKNISEQIDQIKKDEQKEGTGWGLGGKWWTSDWG-NH29261085Ac-DLSKNISEQID
QIKKDEQKEGTGWGLGGKWWTSDW-NH29271086Ac-EDLSKNISEQIDQIKKDEQKEGTGWGLGGKWWTSD-N
H29281087Ac-IEDLSKNISEQIDQIKKDEQKEGTGWGLGGKWWTS-NH2929t088Ac-GIEDLSKNISEQID
QIKKDEQKEGTGWGLGGKWWT-NH29301089Ac-IGIEDLSKNISEQIDQIKKDEQKEGTGWGLGGKWW-NH29
3110902-Napthoyl--PSDEFDASISQVNEKINQSLAFIRKSDELLHNVN-NH29321091Ac-VYPSDEYDA
SISQVNEKINQALAYIRKADELLENV-NH29331092Ac-VYPSDEFDASISQVNEKINQALAFIRKADELLENV
-NH2934i093Ac-VYPSDEYDASISQVNEKINQALAYIREADELLENV-NH2935l094Biotinyl-YDASIS
QVNEKINQSLAFIRESDELL-NH2936l095Ac-AIGIEDLSKNISEQIDQIKKDEQKEGTGWGLGGKW-NH293
71096Ac-AAIGIEDLSKNISEQIDQIKKDEQKEGTGWGLGGK-NH2938I097Ac-DAAIGIEDLSKNISEQID
Q1KKDEQKEGTGWGLGG-NH29391098Ac-PDAA1GIEDLSKNISEQIDQIKKDEQKEGTGWGLG-NH294010
99Ac-NITDKIDQIIHDFVDKTLPDQGDNDNWWTGWRQWI-NH29411100Ac-KNITDKIDQIIHDFVDKTLPD
QGDNDNWWTGWRQW-NH29421101Ac-TKNITDKIDQIIHDFVDKTLPDQGDNDNWWTGWRQ-NH29431l02A
c-WTKNITDKIDQIIHDFVDKTLPDQGDNDNWWTGWR-NH29441103Ac-DWTKNITDKIDQIIHDFVDKTLPD
QGDNDNWWTGW-NH29451104Ac-HDWTKNITDKIDQIIHDFVDKTLPDQGDNDNWWTG-NH29461105Ac-P
HDWTKNITDKIDQ1IHDFVDKTLPDQGDNDNWWT-NH29471106Ac-EPHDWTKNITDKIDQIiHDFVDKTLPD
QGDNDNWW-NH29481107Ac-IEPHDWTKNITDKIDQIIHDFVDKTLPDQGDNDW-NH29491108Ac-AIEPH
DWTKNITDKIDQIIHDFVDKTLPDQGDNDN-NH2950.1109Ac-AAIEPHDWTKNITDKIDQIIHDFVDKTLPD
QGDND-NH2951 39 SUBSTITUTE SHEET (RULE 26~   20 November 2002 WO 99I51787
PCT/US99/02Z12 T~Seq.No.SeguenceID
No.1110Ac-DAAIEPHDWTKNITDKIDQIIHDFVDKTLPDQGDN-NH2952111lAc-LSPTVWLSVIWMMWYW
GPSLYSILSPFLPLLPIFF-NH29531112Ac-GLSPTVWLSVIWMMWYWGPSLYSILSPFLPLLPIF-NH2134
51113Ac-VGLSPTVWLSVIWMMWYWGPSLYSILSPFLPLLPI-NH213461114Ac-FVGLSPTWLSVIWMMWY
WGPSLYSILSPFLPLLP-NH2I3471115Ac-WFVGLSPTVWLSVIWMMWYWGPSLYSILSPFLPLL-NH2I348
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1122H-NHTTWMEWDItEINNYTSLII-ISLIEESQNQQEKNEQELLELDKW-OH9541123H-QARQLLSGIVQ
QQNNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQ-OH9551124Ac-VYPSDEFDASISQVNEKINQSL
AFIREADELLENV-NH2956112SAc-VFPSDEFDASISQVNEKINQSLAYIREADELLENV-NH2957l126Ac
-DEFDASISQVNEKINQSLAYIREADELL-NH29581127Ac-NEQELLELDKWASLWNWFGGGGDEFDASISQV
NEKINQSLAFIRKSDELL-NH29591128Ac-LELDKWASLWNWFGGGGDEFDASISQVNEKINQSLAFIRKSDE
LL-NH2960t
l29Naphthoyl-EGEGEGEGDEFDASISQVNEK.INQSLAFIRKSDELL-NH29611I30Ac-ASRKCRAKFKQ
LLQHYREVAAAKSSENDItLRLLLKQMCPSLDV-NH29621I31Naphthoyl-GDEEDASISQVNEKINQSLAF
IRKSDELL-NH2963I132Naphthoyl-GDEEDASESQVNEKINQSLAFIRKSDELL-NH29641133Naphth
oyl-GDEEDASESQQNEKINQSLAFIRKSDELL-NH29651134Naphthoyl-GDEEDASESQQNEKQNQSLAF
IRKSDELL-NH29661135Naphthoyl-GDEEDASESQQNEKQNQSEAFIRKSDELL-NH29671136Ac-WGD
EFDESISQVNEKIEESLAFIRKSDELL-NH29681137Ac-YTSLGGDEFDESISQVNEKIEESLAFIRKSDELL
GGWNWF-NH2969t
138Ac-YTSLIHSLGGDEFDESISQVNEKIEESLAFIRKSDELLGGWASLWNWF-NH97011392-Naphthoyl
-GDEFDESISQVNEKIEESLAFIRKSDELL-NH297111402-Naphthoyl-GDEEDESISQVNEKIEESLAFI
RKSDELL-NH297211412-Naphthoyl-GDEEDESISQVQEKIEESLAFIRKSDELL-NH297311422-Nap
hthoyl-GDEEDESISQVQEKIEESLLFIRKSDELL-NH29741l43Biotin-GDEYDESISQVNEKIEESLAF
IRKSDELL-NH297511442-Naphthoyl-GDEYDESISQVNEKIEESLAFIRKSDELL-NH29761145Ac-Y
TSLIHSLIDEQEKIEELAFIRKSDELLELDKWNWF-NH29771146VYPSDEYDASISQVNEEINQALAYIRKAD
ELLENV-NH29781147Ac-NNLLRAIEAQQHLLQLTVWGSKQLQARILAVERYLKDQ-NH29791148GGGVYP
SDEYDASISQVNEEINQALAYIRKADELLENV-NH29801149Ac-NNLLRAIEAQQHLLQLTVWGEKQLQARIL
AVERYLKDQ-NH298t1150Ac-PTRVNYILIIGVLVLAbuEVTGVRADVHLL-NH29821151Ac-PTRVNYIL
IIGVLVLAbuEVTGVRADVHLLEQPGNLW-NH2983t
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TSeq.No.SeguencetD
No.12112-Naphthoyl-GDEFDASISQTNEKTNQSLAFTRKSDELT-NH2103812122-Naphthoyl-GDE
FDASTSQTNEKTNQSLAFTRKSDELT-NH2103912132-Naphthoyl-GDEYDASTSQTNEKTNQSLAFTRKS
DELT-NH2104012142-Naphthoyl-GDEFDEEISQVNEKIEESLAFIRKSDELL-NH2l041I2152-Naph
thoyl-GDEFDASISQVNEKINQSLAFIRKSDELA-NH2104212162-Naphthoyl-GDEFDASASQANEKAN
QSLAFARKSDELA-NH2104312172-Naphthoyl-GDEFDESISQVNEKIEESLAFTRKSDELL-NH210441
2I82-Naphthoyl-GDEFDESISQVNEKTEESLAFIRKSDELL-NH21045I2192-Naphthoyl-GDEFDES
ISQTNEKIEESLAFIRKSDELL-NH2104612202-Naphthoyl-GDEFDESTSQVNEKIEESLAFIRKSDELL
-NH21047t221Ac-WNWFDEFDESTSQVNEKIEESLAFIRKSDELLWNWF-NH210481222Ac-WNWFDEFDE
STSQTNEKlEESLAFIRKSDELLWNWF-NH21049I223Ac-WNWFDEFDESTSQTNEKTEESLAFIRKSDELLW
NWF-NH21050I224Ac-LQAGFFLLTRILTIPQSLDSWWTSLNFLGGTTVAL-NH213551225Ac-YTNLIYT
LLEESQNQQEKNEQELLELDKWASLWSWF-NH21051l226Ac-WQEWEQKVRYLEANITALLEQAQIQQEKNEY
ELQKLDKWASLWNWF-NH210521227Ac-NNMTWQEWEQKVRYLEANiTALLEQAQIQQEKNEYELQKLDKWAS
LWNWF-NH210531230Ac-WNWFIEESDELLWNWF-NH2105412312-Naphthoyl-GFIEESDELLW-NH2
1055l232Ac-WFIEESDELLW-NH21056
12332-Naphthoyl-GFNFFIEESDELLFNFF-NH2105712342-Naphthoyl-GESDELW-NH2I058123
5Ac-WNWFGDEFDESISQVQEEIEESLAFIEESDELLGGWNWF-NH2I0591236Ac-WNWFIHSLIEESQNQQE
KNEQELLELDKWASLWNWF-NH213561237Ac-YTSLITALLEQAQIQQEENEYELQALDEWASLWEWF-NH21
0251238Ac-YTSLIHSLGGDEFDESISQVNEEIEESLAFIEESDELLGGWASLWNWF-NH2I06012392-Nap
hthoyl-GDEFDESISQVQEEIEESLAFIEESDELL-NH2I061I240H-QARQLLSSIMQQQNNLLRAIEAQQH
LLQLTVWGIKQLQARILAVERYLKDQ-OH10621241Ac-CPKYVKQNTLKLATGMRNVPEKQTR-NH2106312
42Ac-GLFGAIAGFIENGWEGMIDGWYGFRHQNSC-NH210641243Ac-LNFLGGT-NH210651244Ac-LDS
WWTSLNFLGGT-NH21066I245Ac-ILTIPQSLDSWWTSLNFLGGT-NH210671246Ac-GFFLLTRILTIPQ
SLDSWWTSLNFLGGT-NH2l0681247Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWNWF-NH210
691248Ac-WNWFITALLEQAQIQQEKNEYELQKLDKWASLWNWF-NH210701249Ac-WQEWEQKITALLEQA
QIQQEKNEYELQKLDKWASLWEWF-NH2I0711250Ac-WQEWEQKVRYLEANITALLEQAQIQQEKIEYELQKL
-NH21072I251Ac-WQEWEQKVRYLEAQITALLEQAQIQQEKIEYELQKL-NH210731252Ac-KENKANGTD
AKVKLIKQELDKYKNAVTELQLLMQS-NH2l0741253Ac-NIKENKANGTDAKVKLIKQELDKYKNAVTELQLL
M-NH21075I254(FS)-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2107612552-Naphtho
yl-GWNWFAcaDEFDESISQVQEEIEESLAFIEESDELLAcaWNWF-NH21077I256Ac-WNWFGDEFDESISQ
VNEKIEESLAFIEESDELLGWNWF-NH210781257Ac-WNWFGDEFDESISQVNEKIEESLAFIRKSDELLGWN
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LSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSUS-NH2l3881449Ac-SLSNGVSVLTSKVLDLKNYIDKQLLPI
VNKQSUSI-NH213389I450Ac-LSNGVSVLTSKVLDKLKNYIDKQLLPIVNKQSUSIS-NH2l3901451Ac-
SNGVSVLTSKVLDLKWIDKQLLPIVNKQSUSISN-NH21391I452Ac-NGVSVLTSKVLDLKNYIDKQLLPIVN
KQSUSISNI-NH2l3921453Ac-GVSVLTSKVLDLKNYIDKQLLP1VNKQSUSISNfE-NH213931454Ac-V
SVLTSKVLDLKNYIDKQLLPIVNKQSUSIS1NIET-NH21394t455Ac-SVLTSKVLDLKNYIDKQLLPIVNKQ
SUSISNIETV-NH21395t456Ac-VLTSKVLDLKNYIDKQLLPIVNKQSUSISNIETVI-NH21396l457Ac-
LTSKVLDLKNYIDKQLLPIVNKQSUSISNIETVIE-NH21397l458Ac-TSKVLDLKNYIDKQLLPIVKQSUSI
SNIETVIEF-NH2I3981459Ac-SKVLDLKNYIDKQLLPIVNKQSUSISNIETVIEFQ-NH21399t460Ac-K
VLDLKNYIDKQLLPIVNKQSUSISNIETVIEFQQ-NH214001461Ac-VLDLKNYIDKQLLPIVNKQSUSISNI
ETVIEFQQK-NH21401I462Ac-LDLKNYIDKQLLPIVNKQSUSISNIETVIEFQQKN-NH214021463Ac-D
LKNYIDKQLLPIVNKQSUSISNIETVIEFQQKNN-NH214031464Ac-LKNYIDKQLLPIVNKQSUSISNIETV
IEFQQKNNR-NH21404t465Ac-KNYIDKQLLPIVNKQSUSISNIETVIEFQQKNNRL-NH2140S1466Ac-N
YIDKQLLPIVNKQSUSISNIETVIEFQQKNNRLL-NH2l4061467Ac-YIDKQLLPIVNKQSUSISNIETVIEF
QQKNNRLLE-NH2l4071468Ac-IDKQLLPIVNKQSUSISNIETVIEFQQKNNRLLEI-NH2I4081469Ac-D
KQLLPIVNKQSUSISNIETVIEFQQKI~fNRLLEIT-NH214091470Ac-KQLLPIVNKQSUSISNIETVIEFQ
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Lblz~IN-.~n~MZSdMaa~taz~x~N~I~aatadaa~~dsl~ta~M~aM~-gadozstLLZIZHN-3M3M~I'I
~Ia'IBA~rJx~aala~'aMdaM-~d6IS19LZlzHN-3MannzsvMxa~rxa~I~~antx~aalavaM~aM-~d
81s1SLZIZHI~I-3MdMdI'T7Ia'IdJC~~J7IdaaI~IdMdaM-at~L1SIbLZiZHN-3M~M'ISO'M7IQ
'I7Ia'Id~i~N7i3aDId2idMdaM-aN91SILZ
IZHN-dMdM'IS`dMdIT~Ia'I3~idN~I3aaladd3'I'IdZId3I~lA9aM-~~'S I S
lZLZIZHRI-3AAdM'IJ~'M~I'I~'I'Id~4.~rlxdaaIaVa~TIN,LI?ID~M~aM-oNblSiILZIZHN-
dM~M'IJ~'MdIZd'I'Id~f,~I~IdaaIDl~ad'I'IV.LIx~~M~UM'~`dtStOLZ
1ZHN-3M~M'ISdM~I'IBd~'I~J~,~I~I~aaIada~'I'I~d,LIxU~MdaM-~dZ i S I69Z
tZHN-3M3M?IQ'I~'I'I~A8N5I~aaladaH'I'IdZIxDdMa~M-~tlI I S T89Z
iZHI~I-3M~M~Id'Id'I'I~AH~J7I$aaIada~'I'I~,LI7IadM~aM-ab'O I S
1L9ZIZHN-d~M~Md'DID'I~Jt~'J7I~a~IddaH'I'I~'.LI7IZI~MdaM-~~d60S199ZIZHN
:~M~M7Id'1xa'I~iHJ~I~aaIUVD~7'Id,LI?ID3M~DM-~dSOSI59Z1ZHN-3M9M?IQ'I~TI~A$rJ
xdDaIadb~'17~',LI7ID~MdaM-aVLOSIb9Z1ZHN-dD~D~IQ'I7Ia'I~AH'J7IdDT?IUVD~'I'It
~',tI?ID3MdaM-a1~90SI9Z
1ZHN-3~lAdM'I''JNM?II'IxW3A~tIxdaDlaVa~'I'Il~,l,IxaSMHDM-~t~SOS
1Z9ZIZHN-3MNM'IJHMx~'TSID'I~JL~Nx~aDIabD3'I'It~Zlx(~3M~aM-o1~bOSI19Z1ZHN-3M
`dM'IrJVM~I'D1~'I~~l~NxdaZlIadD~'I'IfI,LIxD3MdDM-oV0S109ZIZHN-3M~M'TJtfMxI'
Ix~'Idrt~N7IdaDIDNDd'I'IH,L171Z)~M~DM-~i~tOSI6SZ
IZHN-3M9M'IDt~M7Il~'I?ID'I~~i3Nxd~aIDVD~'I'It~,LIxa3MdDM-~dI OS
ISSZTZHI~I-3MdM7JHM~I7xa'I~i~N7IdadIaYdd'I'IN,L1~ID3M~aM-atrOOSILSZIZHN-3Md
M'ISdM~II'Ixa'I3A~Nx~aaIadaHTIV,LI7ID~M3dM-~d66bI9SZIZHtd-dhi~M'ISNMxd'IxaT
SJL~MxdDDI(~Va~'I7d.LIxadM3aM-~d86bIZblZHN-3MdM7S`dM~I'I?Ia'I~~Nx~DDIa~'a~'
I7V,LIxa~M3aM-a~'L6bllb1ZHN-3MM~IQ'I?Ia'Id~i3N71dad1aVDH'I'Id,LIxa~D~aM-a~'
96b10blZHN-3M3M'ISO'M7IaT5Ia'IdDHNx~aaIZ?S3~I'ISHI'IS.L~C-a~'S6bt6ZblZI-iN-
3MdM'ISdMxQ'Ixd'I~aCdl~Ix~U(~NDSHHI'ISH1'IS.LA-a~'b6bl8tblZHI~I-3~lAdM'ISdM
7Ia'DIa'IHadNx~aaNaS~dI'ISHI'IS.L~I-~Vf6blLZbtZHIvI-3MdM'ISNM~IU'Ixa'I~~C~N
7I~aalaS~~I'ISHI'ISZA-~dZ6bI9Zb1ZHN-3~1AdM7SdMxQ'I3'I'IdAdNxdaaI~SHdI'1SHI'
IS.LA-aVl6blSZbIZHis-3MdM'ISVM7IQ'I~'I'7~aldl~Ix~DalsaS~dI'ISHI'IS.L~I-oV06
b1bZblZHN-3M9M7SHM71a'ld7'I9DdNx9DDIDS~~I'ISHI'IS,LJt-~V68bIZblZHN-dMdM'IS`
dM~IQ'I~'I'1$a~l~Ix~a~NaS~~I'ISHI'1S.L~L-~d88btZZbIZHI~t-3MNM'ISNM~I4'Ixa'I
HddNxdaZIIdSddI'ISHI'IS,L~I-adL8bIIZbIZHN-3MNM'IS1~M7IQ'Ixa'Id~i~I~Ixdd~lIa
Sd~I'ISHI'IS.IJt-~d98bI8blZHI~I-dtIANM'ISdM7IQ'Ixa'Ida~t~ISI~D~I~taS~dI7SHI
'IS,I,Ji-~~'S8bILbIZHN-3~Y1I~IM'ISVM7IQ'Dla'I~.ldIvi7I~~aIaSddI'ISHI1S,LA-~
1~b8bt9bIZHN-dMNM'ISdM51Q7~T1~A~t~IxHDaI~S~~I7SHI7S.L~i-~b'8tiISbIZHN-3/1AN
M7SdMxQ'I3'I'IdAdN7I3aat~IaS3dI'7SHI'IS.LaI-~1;
Z8b1bbIZHN-3MNM'IS1~M~Ia'I~TIdD~IMxHDDIUS3~I'ISHI'IS,LJi-a~d18b1OZbIZHIS-SS
'I?IAtJ7II~N?ILTIxSdd~37Id3Q3.L'JI~DIASN'I-n9`v'-daa'nq~''?IH.C-ad08b161LIZ
HN-SS'l7IAJ7IIdPRiN'I?IS~dd3xd3Qd,LJNxASPI'I~dQQ~xHA-~trbGbiBtLiZHN-S'IxAJx
I~N~IN'I~IS3~d3xd3~L.LrJN7IASN'I-n91~-dQQ-aV8Lb1L i b
IZHI~I-S'I7IArJ~II3PI?I1~I'I?ISdd~d?Id3Q~I,LDf~I7IASIdWff QQ-ab'LG b
I9IbTZHI~I-'IdQ'v'~II~Ct~''IHaNI513NAaSISI~QAdQ-a1~9LblStblZHN-'l~QtVg?INCH
'ItIaNI~3NAaSISt~Q.IffQ-~t~SGbfblblANd'I'IdQ~IHIA~''I1~'aI~IIS~NAaSIS~'QAHO
SdJtAbLbtIblZHIvi-AN~TI~Qdx~iIAd'IdaNI~~NAaLbtZIb1d'ItraNI~~NAaSISdQh,dQSd~
LA'~VZLbIitblZHt.I-~T.LIB'i'I~II~ll~I~IaD3dIA.L~INSISfISa?INAId'I'ID-~t~iLb
t~oTy QIaauan as~o~.baS,L . Z IzZ0/66Sf11,L7d LBLiSl66 OM ZOOZ aaGuaanoN OZ
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06bIZHN-3MNM'ISO'M~IQjd~'I'I~a~N~I~a~N~SS3I'ISHI'IS.L.t-a~'8Z9168bIZHN'3MNM
'ISdM~IQ'Id'I'IHa~N7ISU~NaS~~I'ISHI'IS,L~i-adLZ9i88bIZHN-MJAMQ9M7Ia'IaaItJ7
DIJ~MINa~IQWII~~id~I~a'fwd09IL8bIZHN-~Il~d'I~~II'JMA.LW'I'IHaaV~It~I'I'lNNa
aaAIJS'I'Id~I`ddA.L'LL-~d009t98b13MNM'ISfr'M?IQ'IH'I1$adN7I~W?NaS~~I'ISHI'I
S.LJI-ad86SIS8blZHN-M7Ia7aaIJ~I~I~JaANNd~IaWII~JC3?I~U'IQSLLaNA-at'88SIbBbl
ZHN'XMNM'7SVM~IQ'IS'I'I~~SN7I~a~N~S~~I7SHI7S,1X-~d98518bIZHN'3414h1'ISdM7Ia
'IW'Ida~N7I~aZ)N~S~SI'ISHI'IS.LA-~d08SIZBbIZHN-3MNM'IS~dM~IQ'I~'I'I~~~N7I9a
aN~S~~I~SHI'IS,LA-~d6LSII8bIZHN'SIa7~~ItJ~DIJaANN~~IQWIIdJid7Ia~'IQSLLaNJtM
-~d8LSI08b1ZHN-a~IJ7I7IJZ?ANNa~IQWI1~A3~Iaa'IQ?LLaN~IA~J'I-~dLLSIbLblZHN-dM
NM'lSdM~IQ'I~'1'I~aH47IdU~N~SH~I7SHI'IS.l.al-~~d9LSI8Lb1ZHN-dMNM'IS~dM7IQ7H
'I'IHadN5I3~aNaS~~I'ISHI'IS,LA-aSLSILLbIZHN'3MNM'ISdM7iQ'I~'I'IH~SN~I~a~N~S
~HI'ISHI'IS.L~L-~~dbLSI9LbIZHN'3MNM'ISdM7IQW'I'I~aHN~I~~aQaS~~I'ISHI'1S.L~i
-~dLS1SLbIZHN-~1ANM'ISdM7IQ'IS'I7~aHN7IHaUNdS~~I'ISHI'IS.L~C-~dZLS1bLhiZHN-
aANN~~IQWII~A37Iaa'IQ?I,LaNAMB'J'I,L1NJHNM-~H89SiLbIZHNWI4WII~~l3~Iaa'IQ7I,
L~N~CM~D7.LINJHNMI,L~NI-~dL9S1ZLbI
~ZHN-INJIMJAMQ~M?Ia7~aID~I7IJaMW~~IQWII~A,3-ad99S1ILbIZHN'.3MNM'ISNM~IQ~aN~
S~~I'ISHI'IS,L.C-~Vb9SlOLbIZHN-3MNM'ISdM7la'IS'I'I~USN7Ida(U)NaS~~I'1SHI7S.
LA-~t~9SI69bIZHN-3~M)NM'1SYM5IQ'IH'I'7~a~N7i~~~N~S~~I'ISHI'IS,LA-aH6SSI89bI
ZHN-SQH3Q'1,L~I~-~YBSSIL9bIZHN-3MNM'ISVM~Ia'I~7'ISa~N7I~aNaS~dI'ISHI'IS,L~i
wNLSSi99bIZHN-3MNM'ISVM7IQ'I'1'I~Z~~N~I~Z?aN~S~SI'ISHI'IS.LJt-~V9SSIS9bIHN-
VIM'1SHM?IQ'DIa'I3~IHN?I~aUIada~'I'I1~,LI7IaHM~UM-a`dbSSIb9btHN-3MSV~tiHM7I
Q'DID'I~A~N7IdaaIa~a~'I'Idl.I?Ia~M~aM-~b'SST9bIHN-dAA~M'ISdVb'Q'I~Ia'I~ASN~
l~aaIa~'U~'I'I~'.LI7I<j3M~~M-adZSSIZ9hIZHN-dAAHM'ISO'MSIVdVa'I~JiSN7ISaaI~V
~S'1'I~'Zl'7IU~M3UM-a~'ISSI19b1ZHN-3M~M'ISO'M7IQ'I7I~'VA~N713~~IatraS'I7V.L
I7I~SM~aM'~dOSSI09h1ZHN-3M~M'ISVM~Ia'I?Ia'I~~dNV~IS~~I~dU~'I'IV.LDIUSM~aM-~
d6bSI6SbIZHN-dAAdM'IS~dM7lQ'I7I(j'l3AdNdVV~I~b'a~'I7N,LI5Ia~MS~M-adBbSI8Sbl
ZHN-3M~M'ISNM7IQ'I7I~'I~JC~N~I~a~NV~'a~'l7d.LI7I~~MSaM-adLbSILSbIZHN-3M~M'I
Sb'M~1Q'I7I~'ISA~N7I~aaladdd'I'I1~.LI5Ia~M~aM-~d9hSi9ShIZHN-3M~M'ISt~'M~IQ'
I7IU'1~.C~NSI~aaI~daSt~b't~',LI~Ia~M~aM-~`dSbSiSSbIZHN-dtlA~M'ISO'M?IQ'I7I~
79~SN5I~a~Ia~'a~77t~V~SMS~M-~VbbSlbSbtZHN-dMSM'ISt~MSIQ'I7Ia'I~~N3I~aaIaVaS
'I'I~'ZDIdVHSaM-~dbSISbIZHN-3~IA~M'ISt~M~IQ'I7IU'I~~~N71~aa1at~~~'I'Id,LISI
a~MddV-adZbSIZSbIZHN-3AANM'ISVMObSIISbi7IQ'I~'I'I~a3N6SIOSbIHO-7I~~~N~Sd3I7
SHI'IS.LJC-ad8SI6bblZHN'3MNM'ISNM~1Q'I~'I'I3aSN2ISa~NaSdSI'ISJI7S,L~C-aVhSI
8bbiZHN-3MNM'ISt~M~IQ'Id'I'l~a3N~I~aaNaSS~I'ISrJI'IS.L~I-~J~dSILbblZHNWMdM'
ISb'M~IQ'Ira'I3AdN?I~aaIa~'aS'I'Id,L1?I~dtIAdUMDwVZSI9bblZHI~I-3MdM'ISdM~IQ
'Id(j'I~ASrRI~~aIaNad'I'I~'.LIZI~dM~UMJ'J~dISISbblZHN-dMSh1'ISdM~IQ'I2Ia'I~
~IdN?I~aaIad~~'I'Id,LRIa~Md~MJ-ad0S1bbbtZHN-.3MdM7S`dM2IQ'I~Ia'I~AdN2I~~~la
tra~'I'IV,LRI~~MSaMJ-rJ~d6ZS1bbiZHN-3MSAA'ISdM?IQ~d'I'ISa~N~I~aaI~S~SI'ISrJ
I'IS.L.UtJ~dBZSIZbblZHN-3M~M'ISdM~Q'ISa'I~JiSN?ISa~IU~'~~'I'Id.LI?l~~Md~MrJ
wdLZSIlbhlZHN-dtlAdM'ISb'MSQ'Ira'ISA~N?I~aaIadd~'I'Ib',LRIaSMd~M~J-J~d9ZSIO
bblZHN-3M,~M'ISVMSQ'I~'I7~a~N~I~aaIad~~'I'IV,L1'IS,LA-ab'ZSI6bTZHN-3M~M'lSd
MdQ'I~'I'I~a~N~I3~aIaVa~'I'I~'.LI'IS,LA'J3dZZSI8bIZHN-3M~M'1ST'MSa'I2Ia'I~J
t~N~IS~~I~`v'~~'I'IN.LI?I~~M3UMrJwb'IZSi'oN dlaauan S'oN'bagy
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zbStzHN-3M~nn~ISdMxa~Ibz~~Nn~bblbdb~mv.LI~IbaMabM-~dss9tIbStzHN-3nn~MZSdMxa
zdbz~~Nxabalbda~z~Idtrxb~MaaM-~dLs91obstzHN-aM~MZSdMxazxbz~aN~Idbblbdbazzds
nlbaM~bM-~dss916SIZHN-ANA''I'1HQS~RII3H'ISbNI?IHNAbSISt~U3~QSd3A-a~'b8918S1
ZHN-ANHV'I~QS7RII3tr'ISbNI7IHNAbSISt~Q3dQSd3A-a~'89ILES1ZHN-ANH'II~dQS7RII3
H'ISaNISIHNAbSISVQ3HQSd3A-~~dZ9919S1ZHN-ANH'I'I~QS~RIINV'lSbNI7I~NAbSISHU.~
H4Sd3A-~b'189ISS1ZHN-ANH'I'I~QS7RII3~'SbNDIHNAbSISVQ3~QSd3A-~d089tbSlZHN-3M
~M'ISdM~IQ'Dlb'I3~i~N7I~YbIb~dbH'I'Ib',LI7lbdM~bM-~V6L91SIZHN-3M~M'IS1~M~IQ
'l~Ib7dAHN7I3bV1bdbS'I'Id,LDIbHM~bM-~V8L91Zf S
IZHN-3MdM'ISHM7IQ'I?Ib'I~A~i~I7I~bbdbVZl3'I'I~.LISIbHM3bM-adLL91i
S1ZHN-3MdM'ISNMSIQ'l~Ia'I~aC8N7I~baIt~VbH'Ild,LISIaHM3aM-at~9L910SIZHN-dAA~
M'ISVM~IQ'I7Ib'IdA~N7l~bbIbtrbdV'IV.LI7IbHM3bM`~dSL9I6ZSIZHN-dMdM'ISNM7Ia'I
?Ib'IHJ~dN~IdbbIbt~bd7W,LI5Ib~M~bM-at~'bL9
t8ZS1ZHN-ANH'I'I~QS7RiId`~'ISbNI7I~t~'AbSISVU3~QSd3A-ab'L9ILZS
1ZHN-A1~IH`I'I~QS7RiI3t~'lSat~II7I~I~I`dbSISVQ3~oSd3A-~~'ZL919ZSlZHN-ANH'I'
IdQS7I?IIdV'ISbNDI~NAHSIS~'a33aSd3A-at~IL9lSZSIZHN-AI~LH'I'73QS7IZ11dV'ISbI
~IDI~NAbSISdd3~aSd3A-aVOL9tbZSiZHN-ANH'I'IdQS71?I13V'ISbNI7I~NAbSIStrad~QSd
3A-~V699lZSIZHN-N~I'Ib~Ll.7I~d'IaINWdS-ad899IZZSiZHI~I-N~'Ib?RLL?I~3'1?II~I
L~i~SQ.L'IQI,LH-aVL991tZSIZHN-bNd'IdA'I'I~dN~CSM'I4I7):LQ~AJ~7I~'IQbRI-ad99
9lOZSIZHN-3MNM'ISVM7Ia'IH'I'I3bHN?I~bbNbSddIZSHI'IV.LJi-aHS991GISIZHN-dMNM'
ISVM~1Q'I~'I'I~b3N?lSbbrIbSd~1'ISHI7SVA-adb991SISIZHN'3MNM7SVM7IQ'IH'I'I9b~
N7I3bbNbSdHI'ISHI'IS,Ld-~d199IL 1 S
IZHN-3MNM'ISt~M~Ia'IH'I'I~b~N~I~bbNbS~~I'ISdI'IS.IJt-~dZ9919ISIZHN-dMNM'ISN
M7IQ'IdTIdbHNxdbbI~IbS~~I'ISHb''IS,LA-~VI991SISIZHN-3MNM'ISNM7IQ'I~'I'Idb~N
7IHbbNbSHHI'ISHIdS.LA`~V099tbTSIZHN-3MNM'IS`dMSIQ'l~'17~b~N7IHbbNaSHHt~'1SH
I'IS,L~I-~d6S9tIS1ZHN-AN3'I'I~Q~IAt~'1~'bNI~9NAbSISYQAHQSd~iA-~d859IZIS1ZHN
-dMNM'ISO'M?1Q'I~'1'ldbdt~I7I~bbNbSd~lb'SHI'IS,tA-~dLS91T 1 S
IZHN-3AANM'ISO'M71Q'I~'1'I~b~N~IHbbMbS~~I'ItrHI'IS,L~i-~d9S91OTSIZHN-dMI~IM
'ISO'M~Ia'IH'I'I~bdN7IHbVNbS~dI'ISHI7S.L~l-~VSS9160SiZHN-3MN11A7SVM71Q'I~'I
'IHbdNSIHbbVbS~dI'ISHI7S.IJC-~HbS9I80SiZHt~t-3MNM'ISVM~IQ'I3'I'IdbHNV~bbNI~
S~~1'ISHIZS.IJt-aflS9tLOSIZHN-3MNM'ISdM7Ia'I~'I'I~b~NV9bbNbS~3I'ISHI7S.L~I-
adZS9i90StZHN-3MNM'ISO'M~IQ'Id'I'IdbHNSIb'bbNaS~HI'ISHI7S.IJl-~VIS91SOSIZHN
-3MNM'ISO'M7IQ'Id'I'I~bdN7IHVbNbSHdI'ISHI'IS.LA-adOS9lbOStZHN-3MHM'ISVM7IO1
~I7iHbbIa~bd'I'I~.LI~IbHAAdaM-~d6b910S1ZHN-3MdM'ISHM~IQ'IdTIHbdN?I~bbIb~'a~
'I'Id.LI7IbHMHaM-aV8b91ZOSIZHN-3IIAdM'ISdM7Ia'I5I'I'Iffb~N~l~bblbl~bd'I'IV.
LISIbdMHbM-~dLb9IIOSIZHt~I-~IQ"I~Ib'I~JtH-at~9b91OOStZHN-~IQ7~'I'I~b~-~dSb9
I66bIZHN-7I~lIA~'IQAd-~dbb9i86b1ZHN-.3M~M'ISO'M7IQ'I7Ib'I~t~3N7IHbbIb~'b~'I
'Id,LI?Ib~MHbM-adL9IL6blZHN-3MHM'1Sb'M7Ia'DIb'I~~idN7IdbbIbdb~'I'IV,LI?Ib~M
BbM-aV99I96b1ZHI~I-3M~M'ISO'MSIQ'D1b'IdASI~IdbbIadbH'I'IV,LI?IbdAAHaM-aVS9i
S6b
lZHI~1-3M~M'ISO'M7IQ'I7Ib'I3bHI~DI~bbIb~'b3'I'I~'.LI7IbdMHbM-aHb9Ib6btZHN-.
3MNM~SdM3IQ'I3'I'IdV~I~I?I3bbNbS~~I'ISHI'IS.L~C-abZ9l6b1ZHN-dMNM'ISdM7IU'I~
'I'I~bdN7IHbbNbS~~I~SHI'IS,LaC-abl9IZ6b1ZHN-3~1ANM'ISdM~Ia'I3'I'IHbHb'7IHbb
NbSdBI'ISHI'IS.L~C-~`d09Il6btZHN-3MI~TM'IS`dMSI~d'I~'I'I~b~N?IHbbNbSd~I'1SH
I'IS.1J~'~'d6Z91.oH alaauan as~oHbas.L ZIZZ0166Sf1LLOd LBLis/66 OM ZOOZ
aaG~anoN OZ   20 November 2002 WO 99!596l5 PCT/US99/11219 It is to be
understood that the peptides listed in Table 2 are also intended to fall
within the scope of the present invention. As discussed above, those
peptides depicted in Table 2 that do not already contain enhancer peptide
sequences (that is, do not represent hybrid polypeptides) can be utilized
in connection with the enhancer peptide sequences and teaching provided
herein to generate hybrid polypeptides. Further, the core polypeptides and
the core polypeptide of the hybrid polypeptides shown in Table 2 and FIG.
13 can be used with any of the enhancer peptide sequences described herein
to routinely produce additional hybrid polypeptides, l0 which are also
intended to fall within the scope of the present invention. It is noted
that while a number of the polypeptides listed in Table 2 and FIG. 13 are
depicted with modified, e.a., blocked amino and/or carboxy termini or
d-isomeric amino acids (denoted by residues within parentheses), it is 15
intended that any polypeptide comprising a primary amino acid sequence as
depicted to Table 2 and FIG. 13 is also intended to be part of the present
invention. The core polypeptide sequences, per se, shown in Table 2 and
FIG. 13, as well as the hybrid polypeptides comprising such core
polypeptides, can exhibit antiviral, and/or anti 



20 fusogenic activity and/or can exhibit an ability to modulate
interacellular processes that involve coiled-coil peptide structures. Among
the core polypeptide sequences are, for example, ones which have been
derived from individual viral protein sequences. Also among the core
polypeptide sequences are, for example, ones whose amino acid sequences are
derived 25 from greater than one viral protein sequence (e~Q., an HIV-1,
HIV-2 and SIV -derived core polypeptide). In addition, such core
polypeptides can exhibit amino acid substitutions, deletions and/or
insertions as discussed, above, for enhancer polypeptide sequences as long
as the particular core polypeptide~s antiviral and/or antifusogenic 30
activity (either per se or as part of a hybrid polypeptide) is not
abolished. - 50    20 November 2002 WO 99/596l5 PCT/US99/11219 With respect
to amino acid deletions, it is preferable that the resulting core
polypeptide is at least about 4-6 amino acid residues in length. With
respect to amino acid insertions, preferable insertions are no greater than
about 50 amino acid residues, and, more preferably no more than about 15
amino acid residues. It is also preferable that core polypeptide insertions
be amino- and/or carboxy-terminal insertions. Among such amino and/or
carboxy-terminal insertions are ones which comprise amino acid sequences
amino and/or carboxy i to the endogenous protein sequence from which the
core 10 polypeptide is derived. For example, if the core polypeptide is
derived from gp41 protein, such an insertion would comprise an amino and/or
carboxy-terminal insertion comprising a gp41 amino acid sequence adjacent
to the gp41 core polypeptide sequence. Such amino and/or carboxy terminal
insertions can typically range from about 1, 5, 10, 15 15, 20, 25, 30, 35,
40, 45 or 50 amino acid residues amino to and/or carboxy to the original
core polypeptide. The hybrid polypeptides of the invention can still
further comprise additional modifications that readily allow for detection
of the polypeptide. For example, the hybrid polypeptides can be labeled,
either directly or indirectly. Peptide labeling techniques are well known
to those of skill in the art and include, but are not limited to,
radioactive, fluorescent and colorimetric techniques. Indirect labeling
techniques are also well known to those of skill in the art and include,
but are not limited to, biotin/streptavidin labeling and indirect antibody
labeling) 25 The invention further relates to the association of the
enhancer polypeptide sequences to types of molecules other than peptides.
For example, the enhancer peptide sequences may be linked to nucleic acid
molecules (e.a., DNA or RNA) or any type of small organic molecule for the
purpose of enhancing the pharmacokinetic properties of said molecules. 30 -
51    20 November 2002 W O 99J59615 PCT/13S99111219 5.2. SYNTHESIS OF
PEPTIDES The enhancer, core and hybrid polypeptides of the invention may be
synthesized or prepared by techniques well known in the art. See, for
example, Creighton, 1983, Proteins: Structures and Molecular Principles,
W.H. Freeman and Co., NY, which is incorporated herein by reference in its
entirety. Hybrid polypeptides may be prepared using conventional step-wise
solution or solid phase synthesis, fragment condensation, F-MOC or T-BOC
chemistry. (see, e.g., Chemical Approaches to the Synthesis of Peptides and
Proteins, Williams et al., Eds., 1997, CRC Press, Boca Raton 10 Florida,
and references cited therein; Solid Phase Peptide Synthesis: A Practical
Approach, Atherton & Sheppard, Eds., 1989, IRL Press, Oxford, England, and
references cited therein). Likewise the amino- and/or carboxy-terminal
modifications . 



15 The enhancer, core and hybrid polypeptides of the invention can be
purified by art-known techniques such as normal and reverse phase high
performance liquid chromatography, ion exchange chromatography, gel
electrophoresis, affinity chromatography, size exclusion, precipitation and
the like. The actual conditions used to 20 purify a particular polypeptide
will depend, in part, on synthesis strategy and on factors such as net
charge, hydrophobicity, hydrophilicity, solubility, stability etc., and
will be apparent to those having skill in the art. Hybrid, enhancer and
core polypeptides may also be made using recombinant DNA techniques. Here,
the nucleotide 25 sequences encoding the polypeptides of the invention may
be synthesized, and/or cloned, and expressed according to techniques well
known to those of ordinary skill in the art. See, for example, Sambrook, et
al., 1989, Molecular Cloning, A Laboratory Manual, Vols. 1-3, Cold Spring
Harbor Press, NY. One may obtain the DNA segment encoding the polypeptide
30 f interest using a variety of molecular biological techniques, generally
known to those skilled in the art. For - 52    20 November 2002 WO 99/596I5
PCTIUS99/11219 example, polymerase chain reaction (PCR) may be used to
generate the DNA fragment encoding the protein of interest. Alternatively,
the DNA fragment may be obtained from a commercial source. The DNA encoding
the polypeptides of interest may be recombinantly engineered into a variety
of host vector systems that also provide for replication of the DNA in
large scale. These vectors can be designed to contain the necessary
elements for directing the transcription and/or translation of the DNA
sequence encoding the hybrid polypeptide. 10 Vectors that may be used
include, but are not limited to, those derived from recombinant
bacteriophage DNA, plasmid DNA or cosmid DNA. For example, plasmid vectors
such as pcDNA3, pBR322, pUC 19/18, pUC 118, 119 and the M13 mp series of
vectors may be used. Bacteriophage vectors may include AgtlO, hgtll,
hgtl8-23, 1~ZAP/R and the EMBL series of 15 bacteriophage vectors. Cosmid
vectors that may be utilized include, but are not limited to, pJB8, pCV
103, pCV 107, pCV 108, pTM, pMCS, pNNL, pHSG274, COS202, COS203, pWElS,
pWEl6 and the charomid 9 series of vectors. Alternatively, recombinant
virus vectors including, but not limited to, those derived from viruses
such as herpes 2o virus, retroviruses, vaccinia viruses, adenoviruses,
adenoassociated viruses or bovine papilloma viruses plant viruses, such as
tobacco mosaic virus and baculovirus may be engineered. In order to express
a biologically active polypeptide, the nucleotide sequence coding for the
protein may be 25 inserted into an appropriate expression vector, i.e., a
vector which contains the necessary elements for the transcription and
translation of the inserted coding sequences. Methods which are well known
to those skilled in the art can be used to construct expression vectors
having the hybrid polypeptide coding sequence operatively associated 3o
with appropriate transcriptional/translational control - 53    20 November
2002 WO 99/59615 PCT/US99/11219 signals. These methods include in vitro
recombinant DNA techniques and synthetic techniques. See, for example, the
techniques described in Sambrook, et al., 1992, Molecular Cloninct. A
Laboratory Manual, Cold Spring Harbor Laboratory, N.Y. and Ausubel et al.,
1989, Current Protocols in Molecular 



Bioloav, Greene Publishing Associates & Wiley Interscience, N.Y., each of
which are incorporated herein by reference in its entirety. The nucleic
acid molecule encoding the hybrid, enhancer and core polypeptides of
interest may be operatively 10 associated with a variety of different
promoter/enhancer elements. The promoter/enhancer elements may be selected
to optimize for the expression of therapeutic amounts of protein. The
expression elements of these vectors may vary in their strength and
specificities. Depending on the host/vector system utilized, any one of a
number of suitable 15 transcription and translation elements may be used.
The promoter may be in the form of the promoter which is naturally
associated with the gene of interest. Alternatively, the DNA may be
positioned under the control of a recombinant or heterologous promoter,
i.e., a promoter that is not normally associated with that gene. For
example, 20 tissue specific promoter/enhancer elements may be used to
regulate the expression of the transferred DNA in specific cell types.
Examples of transcriptional control regions that exhibit tissue specificity
which have been described and could be used include, but are not limited
to, elastase I gene control 25 region which is active in pancreatic acinar
cells (Swift et al., 1984, Cell 38:639-646; Ornitz et al., 1986, Cold
Spring Harbor Symp. Ouant. Biol. 50:399-409; MacDonald, 1987, Hepatoloav
7:42S-51S); insulin gene control region which is active in pancreatic beta
cells (Hanahan, 1985, Nature 315:115-122); immunoglobulin gene control
region which is 30 active in lymphoid cells (Grosschedl et al., 1984, Cell
- 54    20 November 2002 WO 99/59G15 PCT/US99/11219 38:647-658; Adams et
al., 1985, Na a 318:533-538; Alexander et al., 1987, Mol. Cell. Biol.
7:1436-1444): albumin gene control region which is active in liver (Pinkert
et al., 1987, Genes and Devel. 1:268-276) alpha-fetoprotein gene 5 control
region which is active in liver (Krumlauf et al., 1985, Mol. Cell. Biol.
5:1639-1648; Hammer et al., 1987, Science 235:53-58); alpha-1-antitrypsin
gene control region which is active in liver (Kelsey et al., 1987, Genes
and Deve . 1:161-171); beta-globin gene control region which is active in
myeloid cells (Magram et al., 1985, Nature 3~5:33810 340; Kollias et al.,
1986, Cell 46:89-94); myelin basic protein gene control region which is
active in oligodendrocyte cells in the brain (Readhead et a3., 1987, Cell
48:703-712); myosin light chain-2 gene control region which is active in
skeletal muscle (5hani, 1985, Nature 15 314:283-286); and gonadotropic
releasing hormone gene control region which is active in the hypothalamus
(Mason et al., 1986, Science 234:1372-1378). Promoters isolated from the
genome of viruses that grow in mammalian cells, (e. g., vaccinia virus
7.5K, SV40, HSV, adenoviruses MLP, MMTV, LTR and CMV promoters) may be
used, as well as promoters produced 20 by recombinant DNA or synthetic
techniques. In some instances, the promoter elements may be constitutive or
inducible promoters and can be used under the appropriate conditions to
direct high level or regulated expression of the nucleotide sequence of
interest. Expression of genes under the control of constitutive promoters
does not require the presence of a specific substrate to induce gene
expression and will occur under all conditions of cell growth. In contrast,
expression of genes controlled by inducible promoters is responsive to the
presence or absence of an inducing agent. Specific initiation signals are
also required for 30 sufficient translation of inserted protein coding
sequences. - 55    20 November 2002 WO 99!596l5 



PCT/CJS99/11219 These signals include the ATG initiation codon and adjacent
sequences. In cases where the entire coding sequence, including the
initiation codon and adjacent sequences are inserted into the appropriate
expression vectors, no additional translational control signals may be
needed. However, in cases where only a portion of the coding sequence is
inserted, exogenous translational control signals, including the ATG
initiation codon must be provided. Furthermore, the initiation codon must
be in phase with the reading frame of the protein coding sequences to
ensure translation of the entire insert. These exogenous 10 translational
control signals 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 transcription attenuation sequences, enhancer elements, etc.
5.3. USES OF THE ENHANCER PEPTIDE SEQUENCES, CORE 15 POLYPEPTIDES AND
HYHRID POLYPEPTIDES OF THE INVENTION As discussed above, the enhancer
peptide sequences of the invention can be utilized to enhance the
pharmacokinetic properties of any core polypeptide through linkage of the
core polypeptide to the enhancer peptide sequences to form 20 hybrid
polypeptides. The observed enhancement of pharmacokinetic properties is
relative to the pharmacokinetic properties of the core polypeptide alone.
Standard pharmacokinetic character parameters and methods for determining
and characterizing the pharmacokinetic properties of an agent such as a
polypeptide are well known to those of 25 skill in the art. Non-limiting
examples of such methods are presented in the Examples provided below. The
enhancer peptide sequences of the invention can, additionally, be utilized
to increase the in vitro or ex-vivo half-life of a core polypeptide to
which enhancer peptide sequences have been attached. For example, enhancer
peptide 30 sequences can increase the half life of attached sore
polypeptides when the resulting hybrid polypeptides are - 56    20 November
2002 WO 99I59615 PCT/US991 I 1219 present in cell culture, tissue culture
or patient samples, (e. a., cell samples, tissue samples biopsies, or other
sample containing bodily fluids). The core polypeptides and hybrid
polypeptides of the invention can also be utilized as part of methods for 5
modulating (e. a., decreasing, inhibiting, disrupting, stabilizing or
enhancing) fusogenic events. Preferably, such peptides exhibit
antifusogenic or antiviral activity. The peptides of the invention can also
exhibit the ability to modulate intracellular processes involving
coiled-coil peptide interactions. 10 In particular embodiments, the hybrid
polypeptides and core polypeptides of the invention that exhibit antiviral
activity can be used as part of methods for decreasing viral infection.
Such antiviral methods can be utilized against, for example, human
retroviruses, particularly HIV (human immunodeficiency virus), e.a., HIV-1
and HIV-2, and the human 15 T-lymphocyte viruses (HTLV-I and HTLV-II), and
non-human retroviruses, such as bovine leukosis virus, feline sarcoma and
leukemia viruses, simian immunodeficiency viruses (SIV), sarcoma and
leukemia viruses, and sheep progress pneumonia viruses. The antiviral
methods of the invention can also be 20 utilized against non-retroviral
viruses, including, but not limited to, respiratory syncytial virus (RSV),
canine distemper virus, newcastle disease virus, human parainfluenza virus,
influenza viruses, measles viruses, Epstein-Harr viruses, hepatitis B
viruses and Mason-Pfizer viruses. The above-recited viruses are enveloped
viruses. The 25 antiviral methods of the invention can also be utilized
against non-enveloped viruses, including but not limited to picornaviruses
such as polio viruses, hepatitis A virus, enterovirus, echoviruses, and
coxsackie viruses, papovaviruses such as papilloma virus, parvoviruses,
adenoviruses and reoviruses. 30 Other antifusogenic activities that can be
modulated via methods that utilize the peptides of the invention include,
57    20 November 2002 WO 991596l5 



PCT/US99/1 l219 but are not limited to modulation of neurotransmitter
exchange via cell fusion, and sperm-egg fusion. Among the intracellular
disorders involving coiled-coil interactions that can be ameliorated via
methods that utilize the peptides of the invention are disorder involving,
for example, bacterial toxins. The antifusion or antiviral activity of a
given core polypeptide or hybrid polypeptide can routinely be ascertained
via standard in vitro, ex vivo and animal model assays that, with respect
to antiviral activity, can be specific or partially specific for the virus
of interest and 10 are well known to those of skill in the art. The above
description relates mainly to antiviral and antifusion-related activities
of core and hybrid polypeptides of the invention. The hybrid polypeptides
of the invention can also be utilized as part of any method for which
administration or use of the core polypeptide alone might be 1$
contemplated. Use of hybrid polypeptides as part of such methods is
particularly preferable in instances wherein an increase in the
pharmacokinetic properties of the core polypeptide is desired. For example,
insulin is utilized as part of treatment for certain types of diabetes. A
hybrid polypeptide comprising an insulin or insulin fragment as the 2o core
polypeptide can, therefore, also be utilized as part of methods for
ameliorating symptoms of forms of diabetes for which insulin is used and/or
contemplated. In addition to the above therapeutic methods, the peptides of
the invention can still further be utilized as part of prognostic methods
for preventing disorders, 25 including, but not limited to disorders
involving fusion events, intracellular processes involving coiled-coil
peptides and viral infection that involves cell-cell and/or virus-cell
fusion. For example, the core and hybrid polypeptides of the invention can
be utilized as part of prophylactic methods of preventing viral infection.
30 The hybrid polypeptides of the invention can still further be utilized
as part of diagnostic methods. Such - 58    20 November 2002 WO 99I59615
PCT/US99/11219 methods can be either in vivo or in vitro methods. Any
diagnostic method that a particular core polypeptide can be utilized can
also be performed using a hybrid polypeptide comprising the core
polypeptide and a modification or primary amino acid sequence that allows
detection of the hybrid polypeptide. Such techniques can reflect an
improvement over diagnostic methods in that the increased half life of the
hybrid polypeptide relative to the core polypeptide alone can increase the
sensitivity of the diagnostic procedure in which it is utilized. Such
diagnostic techniques include, but are not limited to imaging methods,
era., in vivo imaging 10 methods. In a non-limiting example of an imaging
method, a~ structure that binds the core polypeptide of a hybrid
polypeptide can be detected via binding to the hybrid polypeptide and
imaging (either directly or indirectly) the bound hybrid polypeptide. 15
5.4. PHARMACEUTICAL FORMULATIONS, DOSAGES ~tJD MODES OF ADMINISTRATION The
peptides of the invention may be administered using techniques well known
to those in the art. Preferably, agents are formulated and administered
systemically. Techniques for formulation and administration may be found in
20 uRemington's Pharmaceutical Sciences", latest edition, Mack Publishing
Co., Easton, PA. Suitable routes may include oral, rectal, vaginal, lung
(e. a., by inhalation), transdermal, transmucosal, or intestinal
administration; parenteral delivery, including intramuscular, subcutaneous,
intramedullary injections, as well as, intrathecal, direct 25
intraventricular, intravenous, intraperitoneal, intranasal, or intraocular
injections, just to name a few. For intravenous injection, the agents of
the invention may be formulated in aqueous solutions, preferably in
physiologically compatible buffers such as Hanks' solution, Ringer's
solution, or physiological saline buffer to name a 30 few, In addition,
infusion pumps may be used to deliver the peptides of the invention. For
transmucosal administration, - 59    20 November 2002 WO 99I59615
PCT/US99111219 penetrants appropriate to the barrier to be permeated are
used in the formulation. Such penetrants are generally known in the art. 



In instances wherein intracellular administration of the peptides of the
invention or other inhibitory agents is 5 preferred, techniques well known
to those of ordinary skill in the art may be utilized. For example, such
agents may be encapsulated into liposomes, or microspheres then
administered as described above. Liposomes are spherical lipid bilayers
with aqueous interiors. A11 molecules present in an aqueous solution at the
time of liposome formation axe incorporated into the aqueous interior. The
liposomal contents are both protected from the external microenvironment
and, because liposomes fuse with cell membranes, are effectively delivered
into the cell cytoplasm. Additionally, due to their hydrophobicity, when
small molecules are to be administered, direct intracellular 15
administration may be achieved. Nucleotide sequences encoding the peptides
of the invention which are to be intracellularly administered may be
expressed in cells of interest, using techniques well known to those of
skill in the art. For example, expression vectors derived from viruses such
as retroviruses, vaccinia 20 viruses, adeno-associated viruses, herpes
viruses, or bovine papilloma viruses, may be used for delivery and
expression of such nucleotide sequences into the targeted cell population.
Methods for the construction of such vectors and expression constructs are
well known. See, for example, Sambrook et al., 1989, Molecular Cloning, A
Laboratory Manual, Cold 25 Spring Harbor Press, Cold Spring Harbor NY, and
Ausubel et al., 1989, Current Protocols in Molecular Biology, Greene
Publishing Associates and Wiley Interscience, NY. Effective dosages of the
peptides of the invention to be administered may be determined through
procedures well known to those in the art which address such parameters as
30 biological half-life, bioavailability, and toxicity. In particularly
preferred embodiments, an effective hybrid - 60    20 November 2002 WO
99/596l5 PCTIUS99111219 polypeptide dosage range is determined by one
skilled in the art using data from routine in vitro and in vivo studies
well know to those skilled in the art. For example, in vitro cell culture
assays of antiviral activity, such as the exemplary assays described in
Section 7, below, far T1249, will provide data from which one skilled in
the art may readily determine the mean inhibitory concentration (IC) of the
peptide of the polypeptide necessary to block some amount of viral
infectivity (e.g. , 50%, ICso; or 90%, IC9o) . Appropriate doses can then
be selected by one skilled in the art using 10 Pharmacokinetic data from
one or more routine animal models, such as the exemplary pharmacokinetic
data described in Section 10, below, for T1249, so that a minimum plasma
concentration (Cmin) of the peptide is obtained which is equal to or
exceeds the determined IC value. Exemplary polypeptide dosages may be as
low as 0.1 ~,g/kg ~5 body weight and as high as l0 mg/kg body weight. More
preferably an effective dosage range is from 0.1 - 100 ~,g/kg body weight.
Other exemplary dosages for peptides of the invention include 1-5 mg, 1-10
mg, 1-30 mg, 1-50 mg, 1-75 mg, 1-100 mg, 1-125 mg, 1-150 mg, 1-200 mg, or
1-250 mg of peptide. A therapeutically effective dose refers to that 20
amount of the compound sufficient to result in amelioration of symptoms or
a prolongation of survival in a patient. Toxicity and therapeutic efficacy
of such compounds can be determined by standard pharmaceutical procedures
in cell cultures or experimental animals, e.a., for determining the LDSO
(the dose lethal to 50% of the population) and the EDSo 25 (the dose
therapeutically effective in 50% of the population). The dose ratio between
toxic and therapeutic effects is the therapeutic index and it can be
expressed as the ratio LDso/EDso. Compounds which exhibit large therapeutic
indices are preferred. The data obtained from these cell culture assays and
animal studies can be used in 30 formulating a range of dosage for use in
humans. The dosage of such compounds lies preferably within a range of - 61
20 November 2002 WO 99/596I5 PCT/13S99/11219 circulating concentrations
that include the EDSO with little or no toxicity. The dosage may vary
within this range depending upon the dosage form employed and the route of
administration utilized. For any compound used in the method of the
invention, the therapeutically effective dose can be 5 estimated initially
from cell culture assays. A dose may be formulated in animal models to
achieve a circulating plasma concentration range that includes the ICSO (e
., the concentration of the test compound which achieves a halfmaximal
inhibition of the fusogenic event, such as a halfmaximal inhibition of
viral infection relative to the amount 



to of the event in the absence of the test compound) as determined in cell
culture. Such information can be used to more accurately determine useful
doses in humans. Levels in plasma may be measured, for example, by high
performance liquid chromatography (HPLC) or any biological or immunological
assay capable of measuring peptide levels. Z5 The hybrid polypeptides of
the invention can be administered in a single administration,
intermittently, periodically, or continuously. For example, the
polypeptides of the invention can be administered in a single
administration, such as a single subcutaneous, a single intravenous
infusion or a single ingestion. The polypeptides of the invention can also
be administered in a plurality of intermittent administrations, including
periodic administrations. For example, in certain embodiments the
polypeptides of the invention can be administered once a week, once a day,
twice a day (e. g., every 12 hours), every six hours, every four hours,
every two hours, or every hour. 25 The polypeptides of the invention may
also be administered continuously, such as by a continuous subcutaneous or
intravenous infusion pump or by means of a subcutaneous or other implant
which allows the polypeptides to be continuously absorbed by the patient.
The hybrid polypeptides of the invention can also be 30 administered in
combination with at least one other - 62    20 November 2002 WO 99/596I5
PCT1US99111219 therapeutic agent. Although not preferred for HIV therapy,
administration for other types of therapy (e. a., cancer therapy) can be
performed concomitantly or sequentially, including cycling therapy (that
is, administration of a first compound for a period of time, followed by
administration of 5 a second antiviral compound for a period of time and
repeating this sequential administration in order to reduce the development
of resistance to one of the therapies). In the case of viral, e.Q.,
retroviral, infections, an effective amount of a hybrid polypeptide or a
pharmaceutically acceptable derivative thereof can be 10 administered in
combination with at least one, preferably at least two, other antiviral
agents. Taking HIV infection as an example, such antiviral agents can
include, but are not limited to DP-107 (T21), DP178 (T20), any other core
polypeptide depicted in Tabie 2 derived from HIV-1 or HIV-2, any other
hybrid polypeptide i5 whose core polypeptide is, at least in part, derived
from HIV-1 or HIV-2, cytokines, e. ., rIFN a, rIFN (3, rIFN Y; inhibitors
of reverse transcriptase, including nucleoside and non-nucleoside
inhibitors, e.a., AZT, 3TC, D4T, ddI, adefovir, abacavir and other
dideoxynucleosides or dideoxyfluoronucleosides, or delaviridine mesylate,
20 nevirapine, efavirenz; inhibitors of viral mRNA capping, such as
ribavirin; inhibitors of HIV protease, such as ritonavir, nelfinavir
mesylate, amprenavir, saquinavir, saquinavir mesylate, indinavir or ABT378,
ABT538 or MK639; amphotericin B as a lipid-binding molecule with anti-HIV
activity; and castanospermine as an inhibitor of glycoprotein processing.
25 The hybrid and/or core polypeptides of the invention may, further, be
utilized prophylactically for the prevention of disease. Hybrid and/or core
polypeptides can act directly to prevent disease or, alternatively, can be
used as vaccines, wherein the host raises antibodies against the hybrid
polypeptides of the invention, which then serve to 30 neutralize pathogenic
organisms including, for example, inhibiting viral, bacterial and parasitic
infection. - 63    20 November 2002 WO 99/59615 PCT/US99/11219 For all such
treatments described above, the exact formulation, route of administration
and dosage can be chosen by the individual physician in view of the
patient's condition. (See e~cr. Fingl et al., 1975, in "The Pharmacological
Basis of Therapeutics", Ch. 1 p. 1). It should be noted that the attending
physician would know how to and when to terminate, interrupt, or adjust
administration due to toxicity, or to organ dysfunctions. Conversely, the
attending physician would also know to adjust treatment to higher levels if
the clinical response were not adequate (precluding toxicity). The
magnitude of an 10 administrated dose in the management of the oncogenic
disorder of interest will vary with the severity of the condition to be
treated and the route of administration. The dose and perhaps dose
frequency, will also vary according to the age, body weight, and response
of the individual patient. A program comparable to that discussed above may
be used in 15 veterinary medicine. 



Use of pharmaceutically acceptable carriers to formulate the compounds
herein disclosed for the practice of the invention into dosages suitable
for systemic administration is within the scope of the invention. With
proper choice of carrier and suitable manufacturing practice, the
compositions 20 of the present invention, in particular, those formulated
as solutions, may be administered parenterally, such as by subcutaneous
injection, intravenous injection, by subcutaneous infusion or intravenous
infusion, for example by pump. The compounds can be formulated readily
using pharmaceutically acceptable carriers well known in the art 25 into
dosages suitable for oral administration. Such carriers enable the
compounds of the invention to be formulated as tablets, pills, capsules,
liquids, gels, syrups, slurries, suspensions and the like, for oral
ingestion by a patient to be treated. Pharmaceutical compositions suitable
for use in the 30 present invention include compositions wherein the active
ingredients are contained in an effective amount to achieve - 64    20
November 2002 WO 99/59G15 PCTNS99/11219 its intended purpose. Determination
of the effective amounts is well within the capability of those skilled in
the art, especially in light of the detailed disclosure provided herein. In
addition to the active ingredients, these 5 pharmaceutical compositions may
contain suitable pharmaceutically acceptable carriers comprising excipients
and auxiliaries which facilitate processing of the active compounds into
preparations which can be used pharmaceutically. The preparations
formulated for oral administration may be in the form of tablets, dragees,
10 capsules, or solutions. For oral administration of peptides, techniques
such of those utilized by, era., Emisphere Technologies well known to those
of skill in the art and can routinely be used. The pharmaceutical
compositions of the present invention may be manufactured in a manner that
is itself known, era., i5 by means of conventional mixing, dissolving,
granulating, dragee-making, levigating, spray drying, emulsifying,
encapsulating, entrapping or lyophilizing processes. Pharmaceutical
formulations for parenteral administration include aqueous solutions of the
active compounds in water-soluble form. Additionally, emulsions and 20
suspensions of the active compounds may be prepared as appropriate oily
injection mixtures. Suitable lipophilic solvents or vehicles include fatty
oils such as sesame oil, or synthetic fatty acid esters, such as ethyl
oleate or triglycerides, liposomes or other substances known in the art for
making lipid or lipophilic emulsions. Aqueous injection 25 suspensions may
contain substances which increase the viscosity o~ the suspension, such as
sodium carboxymethyl cellulose, sorbitol, or dextran. Optionally, the
suspension may also contain suitable stabilizers or agents which increase
the solubility of the compounds to allow for the preparation of highly
concentrated solutions. 30 pharmaceutical preparations for oral use can be
obtained by combining the active compounds with solid excipient, - 65    20
November 2002 WO 99I59615 PCT/US991112 t 9 optionally grinding a resulting
mixture, and processing the mixture of granules, after adding suitable
auxiliaries, if desired, to obtain tablets or dragee cores. Suitable
excipients are, in particular, fillers such as sugars, including lactose,
sucrose, trehalose, mannitol, or sorbitol; 5 cellulose preparations such
as, for example, maize starch, wheat starch, rice starch, potato starch,
gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose,
sodium carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If
desired, disintegrating agents may be added, such as the cross-linked
polyvinyl pyrrolidone, agar, or alginic 



i0 acid or a salt thereof such as sodium alginate. Dragee cores are
provided with suitable coatings. For this purpose, concentrated sugar
solutions may be used, which may optionally contain gum arabic, talc,
polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium
dioxide, lacquer solutions, and suitable organic 15 solvents or solvent
mixtures. Dyestuffs or pigments may be added to the tablets or dragee
coatings for identification or to characterize different combinations of
active compound doses. Pharmaceutical preparations which can be used orally
include push-fit capsules made of gelatin, as well as soft, 20 sealed
capsules made of gelatin and a plasticizer, such as glycerol or sorbitol.
The push-fit capsules can contain the active ingredients in admixture with
filler such as lactose, binders such as starches, and/or lubricants such as
talc or magnesium stearate and, optionally, stabilizers. In soft capsules,
the active compounds may be dissolved or suspended 25 in suitable liquids,
such as fatty oils, liquid paraff in, or liquid polyethylene glycols. In
addition, stabilizers may be added. In instances where an enhancement of
the host immune response is desired, the hybrid polypeptides may be
formulated with a suitable adjuvant in order to enhance the 30 i~unological
response. Such adjuvants may include, but are not limited to mineral gels
such as aluminum hydroxide; - 66    20 November 2002 WO 99I59615 PCT/US99/1
I219 surface active substances such as lysolecithin, pluronic polyols,
polyanions; other peptides; oil emulsions; and potentially useful adjuvants
such as BCG and Corynebacterium parvum. Many methods may be used to
introduce the vaccine formulations described here. These methods include
but are 5 not limited to oral, intradermal, intramuscular, intraperitoneal,
intravenous, subcutaneous, and intranasal routes. 6. EXAMPLE:
IDENTIFICATION OF CONSENSUS AMINO ACID SEQUENCES THAT COMPRISE ENHANCER
PEPTIDE SEQUENCES 10 The retroviral gp41 protein contains structural
domains referred to as the a-helix region located in the C-terminal region
of the protein and the leucine zipper region located in the N-terminal
region of the protein. Alignment of the enhancer peptide sequence regions
contained within gp41 (FIG. 2A and 2B) of gp41 from a11 currently published
isolate 15 sequences of HIV-1, HIV-2 and SIV identified the consensus amino
acid sequences shown in FIG. 1. As described in detail in the Examples
presented below, such sequences represent enhancer peptide sequences in
that linkage of these peptide sequences to a variety of different core
polypeptides enhances the pharmacokinetic properties of 20 the resultant
hybrid polypeptides. 7. EXAMPLE: HYBRID POLYPEPTIDES THAT FUNCTION AS
POTENT INHIBITORS OF HIV-1 INFECTION T1249, as depicted in FIG. 13, is a
hybrid polypeptide comprising enhancer peptide sequences linked to an HIV
core 25 polypeptide. As demonstrated below, the T1249 hybrid polypeptide
exhibits enhanced pharmacokinetic properties and potent in vitro activity
against HIV-1, HIV-2, and SIV isolates, with enhanced activity against
HIV-1 clinical isolates in HuPBMC infectivity assays jn vitro as well as in
30 the HuPBMC SCID mouse model of HIV-1 infection in vivo. In the
biological assays described below, the activity of the - 67    20 November
2002 



WO 99/59615 PCT/US99111219 T1249 is compared to the potent anti-viral T20
polypeptide. The T20 polypeptide, also known as DP-178, is derived from
HIV-1 gp41 protein sequence, and is disclosed and claimed in U.S. patent
No. 5,464,933. 5 7.1. MATERIALS AND METHODS 7.1.1. )PEPTIDE SYNTHESIS AND
PURIFICATION Peptides were synthesized using Fast Moc chemistry. Generally,
unless otherwise noted, the peptides contained amidated carboxyl termini
and acetylated amino termini. Purification was carried out by reverse phase
HPLC. 10 T1249 (Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF-NHZ) is a 39
amino acid peptide (MW = 5036.7) composed entirely of naturally occurring
amino acids and is blocked at the amino terminus by an acetyl group and the
carboxyl terminus is blocked by an amido group to enhance stability. T1387
is a 23 amino acid peptide lacking enhancer peptide sequences (Ac 15
T~LEQAQIQQEKNEYELQKLDK-NHZ). Thus, T1387 represents the core polypeptide of
the T1249 hybrid polypeptide. T1387 is blocked at its amino- and carboxy-
termini in the same manner as T1249. In particular, T1249 was synthesized
using standard solid-phase synthesis techniques. The identity of the 20
principal peak in the HPLC trace was confirmed by mass spectroscopy to be
T1249. T1249 was readily purified by reverse phase chromatography on a
6-inch column packed with a C18, 10 micron, 120A support. 25 7.1.2. VI US
The HIV-1~,,I virus (Popovic, M. et al., 1984, Science i:497-508) was
propagated in CEM cells cultured in RPMI 1640 containing 10% fetal calf
serum. Supernatant from the infected CEM cells was passed through a 0.2um
filter and the infectious titer estimated in a microinfectivity assay using
30 the AA5 cell line to support virus replication. For this purpose, 201 of
serially diluted virus was added to 20C1 CEM - 68    20 November 2002 WO
99/S9615 PCT/US99/11219 cells at a concentration of 6 x 105/m1 in a 96-well
microtitre plate. Each virus dilution was tested in triplicate. Cells were
cultured for seven days by addition of fresh medium every other day. On day
7 post infection, supernatant samples were tested for virus replication as
evidenced by reverse transcriptase activity released to the supernatant.
The TCIDSa was calculated according to the Reed and Muench formula (Reed,
L.J. et al., 1938, Am. J. Hyg. 27:493-497). 7.1.3. CELL FUSION ASSAY 10 ~
Approximately 7 x 10 Molt-4 cells were incubated with 1 x 10 CEM cells
chronically infected with the HIV-1~,,I virus in 96-well tissue culture
plates in a final volume of 100a1 culture medium (RPM1 1640 containing 10%
heat inactivated FBS, supplemented with 1% L-glutamine and 1% Pen-Strep) as
previously described (Matthews, T.J. et al., 1987, Proc. 15 Natl. Acad.
Sci. USA 84: 5424-5428). Peptide inhibitors were added in a volume of 10C1
and the cell mixtures were incubated for 24 hr. at 37C in 5% COZ. At that
time, multinucleated giant cells (syncytia, five cell widths or larger)
were counted by microscopic examination at 10x and 40x magnification which
allowed visualization of the entire 20 well in a single field. Treated
cells were compared to infected, untreated controls and results expressed
as percent inhibition of infected controls. 7.1.4. MAGI-CCR-5 INFECTIVITY
ASSAYS Approximately 1 x 106 Magi-CCR-5 cells {obtained through 25 the NIH
AIDS Research and Reference Reagent Program, Division of AIDS, NIAID;
Chackerian, B. et al., 1997, J. Virol. 71: 3932-3939) were seeded into a
48-well tissue culture plate (approximately 2 x 10 cells/well in a volume
of 300 ~cl/well selective growth medium consisting of DMEM supplemented
with 10% heat inactivated FBS, 1% L-glutamine, 1% Pen/Strep, 30 Hygromycin
B, Geneticin, and Puromycin) and allowed to attach overnight at 37C, 5%
COZ. Cell confluency was approximately - 69    20 November 2002 WO 99I59615
PCT/US99/11219 



30% by the following day. Seeding medium was removed and diluted peptide
inhibitor added in volumes of 50 ~1/well (media only in untreated
controls), followed by 100 ~cl/well of diluted virus (desired input virus
titre of 100 - 200 pfu/well). Finally, 250 ~1 of selective growth medium
was 5 added to each well and the plate incubated for 2 days at 37C, 5% COz.
Fixing and staining were done according to the protocol provided by NIAID
with the MAGI-CCR5 cells. Briefly, medium was removed from the plate and
500 ~1 of fixative added to each well. Plates were allowed to fix for 5
minutes at room temp. Fixative was removed, each well 10 washed twice with
DPBS, and 20o gel of staining solution added to each well. The plate was
then incubated at 37C, 5% COZ, for 50 minutes, staining solution removed,
and each well washed twice with DPBS. The plate was allowed to air dry
before blue cells were counted by microscopic, enumerating the entire well.
Treated wells were compared to infected, 15 untreated controls and results
expressed as percent inhibition of infected controls. 7.1.5. REVERSE
TRANSCRIPTASE ASSAY The micro-reverse transcriptase (RT) assay was adapted
from Goff et al. (Goff, S. et al., 1981, J. Virol. 38: 23920 248) and
Willey et al. (Willey, R. et al., 1988, J. Virol. 62: 139-147).
Supernatants from virus/cell cultures were adjusted to 1% Triton-X100. 10
~,1 of each supernatant/Triton X-100 sample were added to 50 ul of RT
cocktail (75 mM KC1, 2 mM Clevelands reagent, 5 mM MgCl2, 5 ug/ml poly A,
0.25 units/ml oligo dT, 0.05% NP40, 50 mM Tris-HC1, pH 7.8, 0.5 ~M 25
non-radioactive dTTP, and 10 cCi/ml 3zP-dTTP) in a 96-well Ubottom
microtitre plate and incubated at 37C for 90 min. After incubation, 40 ~1
of reaction mixture from each well was transferred to a Schleicher and
Schuell (S+S) dot blot apparatus, under partial vacuum, containing a
gridded 96-well filter-mat (Wallac catalog #145o-423) and filter backing 30
saturated with 2x SSC buffer (0.3M NaCl and 0.003M sodium citrate). Each
well was washed 4 times with at least 200 ~1 - 70    20 November 2002 WO
99l5961 S PCT/US99/11219 2x SSC using full vacuum. Minifold was
disassembled and gridded filter paper removed and washed 3 times with 2x
SSC. Finally, the filter membrane was drained on absorbent paper, allowed
to air dry, and sealed in heat sealable bags. Samples were placed in a
phosphorscreen cassette and an erased (at least 8 min) phosphorscreen
applied and closed. Exposure was for 16 hr. Pixel Index Values (PIV),
generated in volume reporting format retrieved from phosphorimaging
(Molecular Dynamics Phosphorimager) blots, were used to determine the
affected or inhibited fraction (Fa) for all doses of inhibitors) when
compared to untreated, infected 10 controls (analyzed by ImageQuant volume
report, corrected for background). 7.1.6. HUMAN PBMC
INFECTIVITY/NEUTRALIZATION ASSAY The prototypic assay used cell lines where
the primary 15 isolate assay utilizes PBMC, obtained through Interstate
Blood Bank, activated for 2-3 days with a combination of OKT3 (0.5 ~,g/ml)
and CD28 antibodies (0.1 ~Cg/ml). The target cells were banded on
lymphocyte separation medium (LSM), washed, and frozen. Cells were thawed
as required and activated as indicated above a minimum of 2-3 days prior to
20 assay. In this 96-well format assay, cells were at a concentration of 2
x 106/m1 in 5% IL-2 medium and a final volume of 100 ~,1. Peptide stock
solutions were made in DPBS (1 mg/ml). Peptide dilutions were performed in
20% FBS RPM1 1640/5% IL-2 complete medium. 25 717 IN VIVO HU-PBMC SCID
MODEL OF HIV-1 INFECTION Female SCID mice (5-7 weeks old) received 5-10x10'
adult human PBMC injected intraperitoneally. Two weeks after
reconstitution, mice were infected IP on day 0 with 10' TCIDso HIV-1 9320
(AZT-sensitive isolate A018). Treatment with 30 peptides was IP, bid,
beginning day -1 and continuing through day 6. The extent of infection in
blood cells, splenocytes, - 71    20 November 2002 WO 99J59613
PCT/US99/11219 



lymph nodes, and peritoneal cells was assayed by quantitative co-culture
with human PBMC blasts weekly for three consecutive weeks following animal
exsanguinations and tissue harvest (day 7, approximately 12-18 hours
following the last drug treatment). Co-culture supernatants were evaluated
for 5 HIV-1 p24 antigen production as a measure of virus infection
(Immunotek Coulter kits and protocol). 7.1.8. RAT PHARMACOKINETIC STUDIES
250-300 g male CD rats, double jugular catheter, obtained from Charles
River Laboratories were used. Peptides 10 were injected in one jugular
catheter in a volume of 200 ~Cl of peptide solution (approximately 3.75
mg/ml), dosing solution concentration was determined using the Edelhoch
method, (Edelhoch, l967, Biochemistry 6_:1948-1954) method and adjusted
based on animal weight such that each animal received a dose of 2.5 mg/kg).
Approximately 250-300 ~1 of 15 blood was removed at predetermined time
intervals (0, 15, 30 min and 1, 2, 4, 6, and 8 hours) and added to EDTA
capiject tubes. Plasma was removed from pelleted cells upon centrifugation
and either frozen or immediately processed for fluorescence HPLC analysis.
7.1.9. FLUORESCENCE HPLC ANALYSIS OF PLASMA SAMPLES 100 ~1 of sample plasma
was added to 900 P,1 of precipitation buffer (acetonitrile, 1.0% TFA,
detergent) resulting in precipitation of the majority of plasma proteins.
Following centrifugation at 10,000 rpm for 10 min, 25 400 ~,1 of the
supernatant was removed and added to 600 ~1 of HPLC grade water. Serial
dilutions were performed as dictated by concentration of peptide present in
each sample in dilution buffer comprised of 40% precipitation buffer and
60% HPLC water. In addition to sample dilutions, serial dilutions of dosing
solution were performed in buffer as well 30 as in plasma and used to
generate a standard curve relating peak area to known concentration of
peptide. This curve was - 72    20 November 2002 WO 99/596t5 PCTIUS99/t l2t
9 then used to calculate concentration of peptide in plasma taking into
account a11 dilutions performed and quantity injected onto column. 7.1.10.
XTT PROTOCOL 5 In order to measure cytotoxic/cytostatic effects of
peptides, XTT assays (Weislow, O.S. et al., 1989, J. Natl. Cancer Inst.
8:577-586) were performed in the presence of varying concentrations of
peptide in order to effectively establish a selective index (SI). A TCso
was determined in this assay by incubating cells in the presence and
absence of l0 serially diluted peptide followed by the addition of XTT. In
surviving/metabolizing cells XTT is reduced to a soluble brown dye,
XTT-formazan. Absorbance is read and comparisons made between readings in
the presence and absence of peptide to determine a TCSO utilizing the
Karber method (see. eTa., Lennette, E.H. et al., eds., 1969, "Diagnostic
Procedures for 15 Viral and Rickettsial Infections," American Public Health
Association, Inc., fourth ed., pp. 47-52). Molt 4, CEM (80,000 cells/well)
and a combination of the two cell types (70,000 and 10,000 respectively)
were plated and incubated with serially diluted peptide for 24 hours in a
total volume of 100 ~,1. Following incubation, 25 wl of XTT working stock
20 (1 mg/ml XTT, 250 ~M PMS in complete medium containing 5% DMSO) was
added to each well and the plates incubated at 37C. Color development was
read and results used to express values generated from peptide containing
wells as a percentage of the untreated control wells. 25 7.2. RESULTS
7.2.1. ANTIVIRAL ACTIVITY - FUSION ASSAYS T1249 was directly compared to
T20 in virus mediated cell-cell fusion assays conducted using chronically
infected CEM cells mixed with uninfected Molt-4 cells, as shown in Table 3,
below. T1249 fusion inhibition against lab isolates 30 such as IIIb, MN,
and RF is comparable to T20, and displays - 73    20 November 2002 



WO 99/59615 PCTIUS9911 I 219 an approximately 2.5-5-told improvement over
T20. T1249 was also more active (3-28 fold improvement) than T20 against
several syncytia-inducing clinical isolates, including an AZT resistant
isolate (G691-2), a pre-AZT treatment isolate (G762-3), and 9320 (isolate
used in HuPBMC-SCID studies). Most notably, T1249 was over 800-fold more
potent than T20 against HIV-2 NIHZ. TABLE 3  10Virus IsolateTZO
(ag/ml)nT1249 (ng/ml)nFold Differeac aHIV-1 IIIb2.591.092.5HIV-1 G691-2
(AZT-R)406.0116.0125HIV-1 G762-3 (Pre- AZT)340.1112.2128HIV-1
h~T20.073.17615 HIV-1 RF 6.1 7 2.1 7 3HIV-1 93201l8.4134.513HIV-2
NIHZ3610.0>104.32840 7.2.2. ANTIVIRAL ACTIVITY - Magi-CCR-5 20 INFECTIVITY
ASSAYS Magi-CCR-5 infectivity assays allow direct comparisons to be made of
syncytia and non-syncytia inducing virus isolates, as well as comparisons
between laboratory and clinical isolates. The assay is also a direct
measure of virus infection (TAT expression following infection, 25
transactivating an LTR driven beta-galactosidase production), as opposed to
commonly used indirect measures of infectivity such as p24 antigen or
reverse transcriptase production. Magi-CCR-5 infectivity assays (see Table
4 below) reveal that T1249 is consistently more effective than T20 against
a11 isolates tested, in terms of both ECSO and Vn/Vo = 0.1 30 inhibition
calculations. T1249 shows considerable improvement in potency against the
clinical isolate HIV-1 _ 74 _   20 November 2002 WO 99I59615 PCT/US99/11219
301714 (>25-fold), which is one of the least sensitive isolates to T20. In
addition, T1249 is at least 100-fold more potent than T20 against the SIV
isolate B670. These data, along with fusion data suggest that T1249 is a
potent peptide inhibitor of HIV-1, HIV-2, and SIV. 



5 TAHLE 4 10 15 20 T20
T1249VirusSC-50Vn/VO=0.18Va/Vo~0.1SC-50Va/Vo=0.1IBOlsteC-FoldFold50Differen
ceDifferenceHIV-1428081058IIIBHIV-1115D161189320HIV-1l065400043105253B30l71
4(subtypeB,
NSI)HIV-1132000.204310G691-23(AZT-R)HIV-11662l011316616pNL4-3SIV-B67023l3>1
000021100110>100 7.2.3. ANTIVIRAL ACTIVITY - HuPBMC INFECTIVITY ASSAYS 25
T1249 was directly compared to T20 in HuPHMC infectivity assays (Table 5,
below), which represent a recognized surrogate in vitro system to predict
plasma drug concentrations required for viral inhibition in vivo. These
comparisons revealed that T1249 is more potent against all HIV-1 isolates
tested to date, with a11 Vn/Vo = 0.1 (dose 30 required to reduce virus
titer by one log) values being reduced to sub-microgram concentrations.
Many of the least - 75    20 November 2002 WO 99/59615 PCT/US99111219
sensitive clinical isolates to T20 exhibited 10-fold or greater sensitivity
to T1249. It is noteworthy that HIV-1 9320, the isolate used in the HuPBMC
SCID mouse model of infection, is 46-fold less sensitive to T20 than to
T1249, indicating a very good correlation with the in vivo results. 5 TABLE
5 10 15 T20T1249 Virus Isolate (HIV-1) Vn/Vo = 0.1 (ng/ml) Vn/Vo a 0.1
(ng/ml)I Fold 



DifferenceIIIB2508039320600013046301714 NSI)(subtypeB,8000700il302056
NSI)(subtypeB,800909301593(subtypeB,
SI)350020018302077(subtypeA)330023014302143(SI)16002207I
G691-2(AZT-R)13004003 20 7.2.4. ANTIVIRAL ACTIVITY ISOLATES T1249 was
directly compared to T20 cell-cell fusion assays conducted using CEM cells
mixed with uninfected Molt-4 below). T1249 was nearly 200-fold more 25
against a T20-resistant isolate. TABLE 6 - T20 RESTSTANT LAB in virus
mediated chronically infected yells (Table 6, potent than T20
VirusT20nT1249nFoldIsolate(ng/ml)(ng/ml)DifferenceHIV-1 pNL4-3
SM405.332.131933 0(T20 Resistant) - 76    20 November 2002 WO 99/596I5
PCT/US99/f 1219 In Magi-CCR-5 assays (see Table 7, below), T1249 is as much
as 50,000-fold more potent than T20 against T20resistant isolates such as
pNL4-3 SM and pNL4-3 STM (Rimsky, L. and Matthews, T., 1998, J. Virol.
i:986-993). 5 10 15 TABLE 7 T20
T1249VirusSC-Vn/Vo13C-50Vn/VO=0.1$C-50Va/Vo=0.1Isolate50.
0.1FoldFold(HIV-1)DifferenceDifferencepPTL4-316621011316616pNL4-3
SM909004112382(T20-R)pNL4-3 SM4102600411l03236(T20-R)DukepNL4-3
STM>50>5000113>50000>3846(T20/T649-0000R} T1249 was directly compared to
T20 in HuPBMC infectivity assays (see Table 8, below), evaluating
differences in potency against a resistant isolate. T1249 is greater than
20 250-fold more potent than T20 against the resistant isolate pNL4-3 SM.
TABL$ 8 25 30 TZO Tis49Virus Isolate (HIV-1)Va/Vo ~ 0.1 (nglml)Vn/Vo . 0.1
(ng/ml)Fold 



DifferencepPlL4-3350030117pI3L4-3 SM (T20-R)>1000040>250 _ 77   20 November
2002 WO 99l59615 PCTIUS99I11219 7.2.5. ANTIVIRAL ACTIVITY - IN VIVO
SCIDHuPBMC MODEL In vivo antiviral activity of T1249 was directly compared
to T20 activity in the HuPBMC-SCID mouse model of HIV-1 9320 infection
(FIG. 3). Two weeks after 5 reconstitution with HuPBMCs, mice were infected
IP on day 0 with 103 TCIDSO HIV-1 9320 passed in PBMCs (AZT-sensitive
isolate A018). Treatment with peptides was IP, bid, for total daily doses
of 67 mg/kg (T20), 20 mg/kg (T1249), 6.7 mg/kg (T1249), 2.0 mg/kg (T1249),
and 0.67 mg/kg (T1249), for 8 days beginning on day -1. The extent of
infection in blood l0 cells, splenocytes, lymph nodes, and peritoneal cells
was assayed by quantitative co-culture with human PBMC blasts weekly for
three consecutive weeks following animal exsanguinations and tissue harvest
(day 7, approx. 12 to 18 hours following last drug treatment). Co-culture
supernatants were evaluated for HIV-1 p24 antigen production 15 as a
measure of virus infection. Infectious virus was not detectable in the
blood or lymph tissues of the T20-treated animals, although, virus was
detected in the peritoneal washes and spleen preparation. All compartments
were negative for infectious virus at the 6.7 mg/kg dose of T1249,
indicating at least a 10-fold improvement over T20 treatment. 20 At the 2.0
mg/kg dose of T1249, both the lymph and the spleen were completely free of
detectable infectious virus, with a 2 loglo reduction in virus titer in the
peritoneal wash and a 1 loglo reduction in virus titer in the blood,
compared to infected controls. At the lowest dose of T1249, 0.67 mg/kg, the
peritoneal washes and blood were equivalent to infected 25 control;
however, at least a 1 loglo drop in infectious virus titer was observed in
both the lymph and the spleen tissues. Overall, the results indicate that
T1249 is between 30 and 100-fold more potent against HIV-1 9320, in vivo,
under these conditions. 30 - 78    20 November 2002 WO 99I59615
PCTIUS99111219 7.2.6. PHARMACOKINETIC STUDIES - RAT Cannulated rats were
used to further define the pharmacokinetic profile of T1249. Male CD rats,
250-300 g, were dosed IV through a jugular catheter with T1249 and T20
(FIGS. 4A-5). The resulting plasma samples were evaluated using
fluorescence HPLC to estimate peptide quantities in extracted plasma. The
beta-phase half-life and total AUC of T1249 was nearly three times greater
than T20 (FIG. 5). 7.2.7. CYTOTOXICITY No avert evidence of T1249
cytotoxicity has been 10 observed in vitro, as demonstrated in FIG. 5. In
addition, T1249 is not acutely toxic (death within 24 hours) at 167 mg/kg
(highest dose tested) given IV through jugular cannula (0.3 ml over 2-3
min). 7.2.8. DIRECT BINDING TO gp41 CONSTRUCT 15 M41 D 178 T1249 was
radiolabelled with 'zsI and HPLC- purified to maximum specific activity.
T20 was iodinated in the same manner. Saturation binding of to M410178 (a
truncated gp41 ectodomain fusion protein lacking the T20 amino acid
sequence) immobilized on microtitre plates at 0.5 mg/~,1 is 2o shown in
FIG.7. Nonspecific binding was defined as binding of the radioligand in the
presence of 1 ~tM unlabeled peptide. Specific binding was the difference
between total and nonspecific binding. The results demonstrate that
lzsI-T1249 and lzsl_T20 have similar binding affinities of 1-2 nM. 



Linear inverse Scatchard plots suggests that each ligand 25 binds to a
homogeneous class of sites. The kinetics of lzsl-T1249 and lzsl-T20 binding
was determined on scintillating microtitre plates coated with 0.5 ~,g/ml
M41178. The time course for association and dissociation is shown in FIG.8.
Dissociation of bound radioligand was measured following the addition of
unlabeled 30 peptide to a final concentration of 10 ~M in one-tenth of the
total assay volume. Initial on- and off-rates for lzsI-T1249 - 79    20
November 2002 WO 99I59615 PCT/US99111219 were significantly slower than
those of 125I-T20. Dissociation patterns for both radioligands were
unchanged when dissociation was initiated with the other unlabeled peptide
(i.e., 125I-T1249 with T20) . To further demonstrate that both ligands
compete for the 5 same target site, unlabeled T1249 and T20 were titrated
in the presence of a single concentration of either 125I-T1249 or lzsl-T20.
Ligand was added just after the unlabeled peptide to start the incubation.
The competition curves shown in FIG.9 suggest that although both ligands
have similar affinities, a higher concentration of either unlabeled T20 or
10 T1249 is required to fully compete for bound 125I-T1249. 7.2.9. DIRECT
BINDING TO THE HR1 REGION OF GP41 Circular dichroism (CD) spectroscopy was
used to measure the secondary structure of T1249 in solution (phosphate 15
buffered saline, pH 7) alone and in combination with a 45residue peptide
(T1346) from the HR1 (heptad repeat 1) binding region of gp 41. FIG. 14A
illustrates the CD spectrum of T1249 alone in solution (10 ~.M, iQC). The
spectrum is typical of peptides which adopt an alpha-helical structure. In
particular, deconvolution of this spectrum 20 using single value
decomposition with a basis set of 33 protein spectra predicts the helix
content of T1249 (alone in solution) to be 50%. FIG. 14B illustrates a
representative CD spectrum of T1249 mixed with T1346. The closed squares ()
represent a theoretical CD spectrum predicted for a "non-interaction model"
wherein the peptides are hypothesized 25 to not interact in solution. The
actual experimental spectrum () differs markedly from this theoretical
"noninteraction model" spectrum, demonstrating that the two peptides do,
indeed, interact, producing a measurable structural change which is
observed in the CD spectrum. 30 - 80    20 November 2002 WO 99I59615
PCT/US99/11219 7.2.10. PROTEASE PROTECTION OF THE T1249 BINDING REGION
WITHIN GP41 The susceptibility of the chimeric protein M41178, described in
Section 7.2.8 above, to proteinase-K digestion was determined and analyzed
by polyacrylamide gel 5 electrophoresis. The results are illustrated in
FIG. 15. When either M41178 (untreated; FIG 15, lane 2) or T1249
(untreated; FIG. 15, lane 4) are incubated individually with proteinase K
(FIG. 15, lanes 3 and 5, respectively), both are digested. However, when
T1249 is incubated with M41178 prior to addition of proteinase-K 10 (FIG.
15, lane 7), a protected HR-1 fragment of approximately 6500 Daltons
results. Sequencing of the protected fragment demonstrates that it
corresponds to a region of primary sequence located within the ectodomain
of gp4l. The protected fragment encompasses the soluble HR1 peptide (T1346)
used in the CD studies described in Section 7.2.9 15 above, and further
contains an additional seven amino acid residues located on the amino
terminus. This protection can be attributed to the binding of T1249 to a
specific sequence of gp41 which is contained in the M41178 construct. 8.
EXAMPLE: RESPIRATORY SYNCYTIAL VIRUS HYBRID POLYPEPTIDES 20 



The following example describes respiratory syncytial virus (RSV) hybrid
polypeptides with enhanced pharmacokinetic properties. In addition, results
are presented, below, which demonstrate that the RSV hybrid polypeptides
represent potent inhibitors of RSV infection. 25 8.1. MATERIALS AND METHODS
8.l.1. PEPTIDE-SYNTHESIS AND PURIFICATION RSV polypeptides were synthesized
using standard Fast Moc chemistry. Generally, unless otherwise noted, the
peptides contained amidated carboxyl termini and acetylated amino termini.
Purification was carried out by reverse phase 30 HPLC. - 81    20 November
2002 WO 99/59615 PCT/US99/11219 8.1.2. RESPIRATORY SYNCYTIAL VIRUS PLAQUE
REDUCTION ASSAY A11 necessary dilutions of peptides were performed in
clean, sterile 96-well TC plate. A total of eleven dilutions for each
peptide and one control well containing no peptide were assembled. The
final concentration range of peptide started at 50~eg/ml or 100~,g/ml, with
a total of eleven twofold dilutions. The RSV was prepared at a
concentration of 100PFU/well in 100a1 3% EMEM, as determined by a known
titer of RSV. The virus is then added to all of the wells. The media was
removed from one sub-confluent 96-well 10 Plate of Hep2 cells. The material
from the dilution plate was transferred onto the cell plates starting with
row 1 and then transferring row 12, row 11, etc. until a11 rows were
transferred. Plates were placed back into the incubator for 48 hours. The
cells were checked to ensure that syncytia were lg present in the control
wells. Media was removed and approximately 50 ~,ls of o.25% Crystal Violet
in methanol was added to each well. The wells were rinsed immediately in
water to remove excess stain and allowed to dry. Using a dissecting
microscope, the number of syncytia in each well was counted. 20 8.2.
RESULTS Pharmacokinetic studies with the RSV hybrid peptides T1301
(Ac-WQEWDEYDASISQVNEKINQALAYIREADELWA WF-NHz) and T1302
(Ac-WQAWDEYDASISQVNEKINQALAYIREADELW AWF-NHZ) containing enhancer peptide
sequences demonstrated a greatly enhanced 25 half-life relative to core
peptide T786 (AcVYPSDEYDASISQVNEEINQALAYIRKADELLENV-NHZ), as demonstrated
in FIG. 10A-10B. Hybrid polypeptides T1301, T1302 and T1303
(Ac-WQAWDEYDASISDVNEKINQALAYIREADELWEWF-NHZ) also showed a greatly enhanced
half-size relative to core peptide T1476
(Ac-DEYDASISQVNEKINQALAYIREADEL-NHZ). 30 RSV hybrid polypeptides T1301,
T1302 and T1303, as well as polypeptide T786 and T1293, were tested for
their ability - 82    20 November 2002 WO 99/596l5 PCT/US99/i 12I9 to
inhibit RSV plaque formation of HEp2 cells. As indicated in FIGS. 11A and
11B, both the tested hybrid RSV polypeptides, as well as the T786 core
polypeptide were able to inhibit RSV infection. Surprisingly, the T1293
hybrid polypeptide was also revealed to be a potent anti-RSV 5 compound
(FIG. 13). 9. EXAMPLE: LUTEINIZING HORMONE HYBRID POLYPEPTIDES The example
presented herein describes luteinizing hormone (LH) hybrid proteins with
enhanced pharmacokinetic 10 Properties. The following LH hybrid peptides
were 



synthesized and purified using the methods described above: core peptide
T1323 (Ac-QHWSYGLRPG-NHZ) and hybrid polypeptide T1324
(Ac-WQEWEQKIQHWSYGLRPGWASLWEWF-NHZ) which comprises the core polypeptide
T1323 amino acid sequence coupled with enhancer peptides at its amino- and
carboxy-termini. As 15 demonstrated in FIG. 12A and 12H, the T1324 hybrid
peptide exhibited a significantly increased half-life when compared to the
T1323 core peptide which lacks the enhancer peptide sequences. 10. EXAMPLE:
PHARMACOLOGY OF HYHRID POLYPEPTIDE T1249 20 T1249, depicted in FIG. 13, is
a hybrid polypeptide comprising enhancer peptide sequences linked to a core
polypeptide derived from a mix of viral sequences. As demonstrated in the
Example presented in Section 7 above, the T1249 hybrid polypeptide exhibits
enhanced pharmacokinetic 25 Properties and potent in vitro as well as in
vivo activity against HIV-1. In the example presented below, the
pharmacological properties of T1249 in both rodent and primate animal
models are further described. 30 - 83    20 November 2002 WO 99/59615
PCT/US99/11219 10.1. MATERIALS ,B:ND METHODS 10.1.1. SINGLE-DOSE
ADMINISTRATION TO RODENTS T1249 was administered to Sprague-Dawley albino
rats in a single dose administered by continuous subcutaneous infusion
(SCI), subcutaneous (SC) injection or intravenous 5 (IV) injection. Each
treatment group consisted of nine rats per sex per group. The groups
received sterile preparations of T1249 bulk drug substance at a dose of
0.5, 2.0, or 6.5 mg/kg by CSI. One group received 50mM
carbonatebicarbonate, pH 8.5, administered as a control. The peptides were
given for 12 hours via a polyvinyl chloride/polyethylene 10 catheter
surgically implanted subcutaneously in the nape of the neck. Two groups
received a single dose of T1249 at a dose of 1.2 or 1.5 mg/kg by
subcutaneous injection into the intrascapular region. Two groups received a
single dose of T1249 at a dose of 1.5 or 5 mg/kg via intravenous injection.
The actual milligram amount of T1249 was calculated using the 15 peptide
content that was determined for the batch administrated. Endpoints for
analysis included cageside observations (twice daily for mortality and
moribundity), clinical observations, clinical laboratory parameters, body
weight and necropsy. Blood samples were obtained by a sparse sampling 20
technique over a 12 hour time period from three rats per sex per group at
each of the following times: 0.5, 1, 2, 4, 6, 8, 19, and 12 hours after
dose administration. Sample analysis was performed using a PcAb ECLIA assay
(Blackburn, G. et al., 1991, Clin. Chem. 37:1534-1539; Deaver, D., 1995,
Nature 377:758)) 25 For plasma and lymphatic pharmacokinetic analysis of
T1249 in rats, T1249 was prepared as a sterile solution in bicarbonate
buffer and administered as a single dose, bolus intravenous injection into
the lateral tail vain at a dose of 20 mg/kg. Blood was collected from the
animal from an indwelling jugular catheter. Samples were collected 30
i~ediately after dosing and at 5, 15, and 30 minutes, and 1, 2, 4, and 6
hours after drug administration. For the - 84    20 November 2002 WO
99/S9615 PCTIUS99111219 analysis of lymphatic fluids, samples were taken
immediately before dosing and every 20 minutes for the first six hours
after dosing. Lymphatic fluid was collected from a catheter placed directly
into the thoracic lymphacic duct as previously described (Kirkpatrick and
Silver, 1970, The 5 Journal of Surgical Research 10:147-158). The
concentrations 



of T1249 in plasma and lymphatic fluid were determined using a standard
T1249 Competitive ELISA assay (Hamilton, G. 1991, p. 139, in
"Immunochemistry of Solid-Phase Immunoassay,", Butler, J., ed., CRC Press,
Boston). 10 10.l.2. SINGLE-DOSE ADMINISTRATION TO PRIMATES Sterile
preparations of T1249 bulk drug substance were administered to cynomolgus
monkeys in single doses administered by subcutaneous (SC), intramuscular
(IM) or intravenous (IV) injection. In a sequential crossover 15 design,
one group of animals consisting of two per sex received a single bolus dose
of T1249 by IV (0.8 mg/kg), IM (0.8 mg/kg) or SC (0.4, 0.8, and 1.6 mg/kg)
injection. A washout period of at least three days separated each dosing
day. Lyophilized T1249 was reconstituted in sterile phosphate buffered
saline pH 7.4 immediately prior to dosing. 20 The actual milligram amount
of test article was calculated using the peptide content that was
determined for the batch administered. Endpoints for analysis included
cageside observations, physical examinations and body weight. For the IV
phase of the study, blood samples were collected into heparinized 25 tubes
at the following time points: immediately after dosing, 0.25, 0.5, 1.5, 3,
6, 12, and 24 hours after dosing. For the IM and SC phases of the study
blood samples were collected in heparinized tubes from each animal at the
following time points: 0.5, 1, 2, 3, 6, i2, and 24 hours after dosing.
Plasma samples were prepared within one hour 30 f collection and flash
frozen in liquid nitrogen. Samples analysis was performed using a PcAb
ECLIA assay (Blackburn, - 85    20 November 2002 WO 99/596t5 PCT/US99/11219
G. et al., 1991, Clin. Chem. 37:1534-1539; beaver, D., 1995, Nature
377:758). 10.1.3. BRTDGING PHARMACOKINETIC ST~1DY Six male cynomolgus
monkeys were randomly assigned to three groups consisting of two animals
per group. A11 doses of T1249 were given by bolus subcutaneous injection.
The study was divided into two sessions. In Session 1, animals in groups 1,
2 and 3 received a sterile preparation of T1249 bulk drug substance (i.e.,
bulk +1249 dissolved in carbonatebicarbonate, pH 8.5) twice daily for four
consecutive days 10 (Study Days 1-4) at doses of 0.2, 0.6 and 2.0
mg/kg/dose, respectively. A ten day washout period separated Session 1 and
Session 2. In Session 2, animals in groups 1, 2, and 3 received a sterile
preparation of T1249 drug product (i.e., in aqueous solution, pH 6.5, plus
mannitol) twice daily for four consecutive days (Study Days 15-18) at doses
of 0.2, 0.6 15 and 2.0 mg/kg/dose, respectively. Blood samples for
pharmacokinetic analyses were collected on Study Days 1 and 15 to assess
single-dose pharn~acokinetic parameters, and on Study Days 4 and 18 to
assess steady-state plasma pharmacokinetic parameters. Samples were
collected at the following times: immediately 20 pre-dose, and 0.5, 1.5,
3.0, 4.0, 6.0, 8.0 and 12.0 hours post-dose. Animals were monitored during
Sessions 1 and 2 for clinical signs and changes in body weight. 10.2.
RESULTS 10.2.1. PHARMACOKINETICS OF T1249 25 ADMINISTERED TO RATS Rat
models were used to perform an initial assessment of plasma
pharmacokinetics and distribution of T1249. For animals in a11 dose groups,
there were no changes in body weight, physical observations, hematology and
clinical chemistry parameters or macroscopic pathology observations 30
related to the administration of T1249. - 86 ^   20 November 2002 WO
99I59615 PCT/US99/11219 Rats that received T1249 by CSI achieved
steady-state plasma peptide concentrations approximately four hours after
administration. Both the steady-state concentration in plasma (Cp86) and
calculated area under the plasma concentration versus time curve (AUC) were
directly 



5 proportional to the administered dose, indicating that T1249 displays
linear pharmacokinetics within the tested dose range of 0.5 to 6.5 mg/kg.
Both the calculated pharmacokinetic parameters and the plasma concentration
versus time curves for the CSI route of administration are presented in
Table 9 and in FTG. 16A, respectively. l0 TABLE 9 Dose Groups Parameter 0.5
mg/kg 2.o mg/kg 6.5 mg/kg Cp9$ (~g/ml) 0.80 2.80 10.9 15 AUC~o_lzh)
(E.igh/ml) 7.99 25.9 l20 Administration of T1249 by bolus IV injection
resulted in linear dose-dependent pharmacokinetics within the doses tested.
In contrast, exposure to T1249 by SC injection was 20 not dose-dependent
within the dose range studied. The calculated pharmacokinetic parameters
and plasma concentration versus time curves for both SC and IV
administration of T1249 are shown in Table 10 and FIG. 16B respectively. 25
TABLE 10 Dose ~roupa/Administration (sc) (iv) Parameter i.2 mg/kg 15 mg/kg
1.5 mg/kg 5.0 mg/kg 30 ti/z) terminal 2.02 2.00 2.46 1.86 (hours) - 87
20 November 2002 WO 99I59615 PCT/US99111219 ~"ax (hours)1.091.88 -
-(/~C~/n11) Cmax6.3721.5 15.7 46.3 -AUC~o_lz,,~27. 0107 45. 6
118(~Cg'h/ml)5 AUC~o_"~27.6l10 47.1 120(~9'h/ml) The bioavailability of
T1249 administered to rats by subcutaneously was determined relative to IV
administration. The results are shown in Table 11 below. At low dose 10 (12
mg/kg) T1249 exhibited a relative bioavailability (FR) of 73% for
subcutaneous administration. Relative bioavailability was 30% when
high-dose (15 mg/kg) administration of T1249 concentration was greater than
the concentration that inhibits 90% (IC9o) of HIV infectivity for the full
12 hours of the study at a11 doses examined. I5 TABhE 11 RouteDose
(m91k9)AOC~a__~ (ugh/ml)Notmaliszed AUC~o_ -~ (~Cgh/ml)FR (%)Low
Dose20SC1.227.634.5~a~73IV1.547.1--High DoseSC151l036.5~b~30IV5120-- 



2 5 ` Normalized from a 1.2 mg k9 dose to a 1.5 mg kg dose by multiplying
AUC,o.., by 1.25. '' Normalized from a 15 mg/kg dose to a 5 mg/kg dose by
dividing AUC,o_., by 3. The kinetic data for both plasma and lymph
concentrations of T1249 are illustrated in FIG. 16C and tabulated below in
Table 12. T1249 rapidly penetrated into 30 the lymphatic system and
equilibrated with the plasma reservoir of drug within approximately one
hour after _ 88 _   20 November 2002 WO 99I59615 PCT/US99/11219
administration. Following equilibration between the two compartments,
plasma and lymph levels of drug were comparable out to three hours
post-dosing in four out of five animals. One animal had consistently lower
concentrations of T1249 in the lymph than the other animals, however this
animal's lymph elimination profile was indistinguishable from other members
of the group. Comparison of the elimination phase half-life (t1/2) fox
plasma and lymph suggest that the transit of T2249 between these two
compartments is a diffusion-controlled process. After three hours, there
appeared to be a second, more rapid elimination phase from the lymphatic
system. This 10 difference could be mechanism-based (e.g., due to
redistribution or accelerated peptide degradation in the lymph) or due to
other factors. The concentration of T1249 in lymphatic fluid six hours
post-injection is greater than the IC9a for viral infectivity for common
laboratory strains and for primary clinical isolates of HIV-1. 15 The
extent of penetration of T1249 into cerebrospinal fluid (CSF) was also
assessed. T1249 concentrations were below the limit of detection (LOD; 2.0
ng T1249/ml CSF) at a11 measurable time points, indicating that T1249 does
not penetrate the central nervous system after a single dose
administration. 20 TAHhE 12  parameter PlasmaT1249
Lympht12'2.6f0.411.3f0.2725elimination(hours)~-`max (~~l/ml)29l133 ~a~ /155
~b~AUC~o_sn1 (I~g~h/ml)506348~a~/411ib~AUC~o_m~
(/l,g`h/ml)598390~a~/449~b>Cl (ml/h)7.8l1.5 30 89   20 November 2002 WO
99/59615 PCT/US99/11219 ~~ Calculated averages include one animal (Rat 1!1)
that exhibited significantly lower lymph concentrations but a similar
kinetic profile by comparison to the other animals in the group. '"~
Calculated averages that exclude Rat #1. 5 10.2.2. PHARMACOKINETICS OF
T1249 ADMINISTERED TO PR~M~ATES Primate models were used to evaluate the
relationship between dose level and various pharmacokinetic parameters
associated with the parenteral administration of T1249. Plasma
concentrations greater than 6.0 ~eg/ml of T1249 were achieved by a11 routes
of administration and quantifiable 



l0 levels (i.e., levels greater than 0.5 ~eg/ml) were detected at 24 hours
after SC and IV administration. The elimination tl,z was comparable for a11
routes of administration (5.4 hours, 4.8 hours and 5.6 hours for IV, SC and
IM administration, respectively). Plasma concentrations of T1249 that
exceed 15 the IC9o values for laboratory strains and clinical isolates of
HIV-1 were observed at a11 measured time points throughout the 24 hour
sampling period. A comparison of the data obtained for the parenteral
administration of 0.8 mg/kg T1249 via all routes of administration (SC, IV,
and IM) is presented in FIG. 17A. 20 FIG. 15B illustrates a comparison of
the data obtained from SC injection at three different dose levels of T1249
(0.4 mg/kg, 0.8 mg/kg, and 1.6 mg/kg). The insert in FIG. 17B contains a
plot of the calculated AUC versus administered dose. T1249 displays linear
pharmacokinetics in cynomolgus 25 monkeys following SC administration
within the range of administered doses, indicating that saturation of the
clearance mechanism or mechanisms has not occurred within this range. A
summary of the pharmacokinetic data following parenteral administration of
T1249 to cynomolgus monkeys is provided in Table 13, below. A comparison of
the plasma AUC 30 values indicates that, relative to intravenous
administration, the bioavailability of T1249 is approximately - 90    20
November 2002 WO 99/59615 PCT/US99/11219 64% when given by intramuscular
injection and 92% when given by subcutaneous injection. Table 13 5
Parameter Administration Route (Dose Level, mg/kg) SC (0.4) SC (0.8) SC
(1.6) IM (0.8) IV (0.8) t1/7, urminal (h) tmax (h) C.ax ( Rg/ml ) 10
AUC~o_I,) (~.gh/ml ) AUC~o_.) (ugh/ml) FR ($I 15 6.23t0.52 4.83t0.48
5.55t0-92 5.57t0.24 5.35t0.95 3.97t1.18 4.58t1.45 4.72t1.81 2.320.43
3.17f0.09 5.85t1.01 13.3t2.55 6.37t1.69 26.7t0.25 37.5t6.6 8.12t11.4
168t34.0 56.4t12.3 87.4t25.0 40.9t8.2 85.3t13.6 181t44.0 59.5t13.1
92.5t25.0 - 92.3 - 64.4  10.2.3. BRIDGING PHARMACOKINETIC STUDY Bridging
pharmacokinetic studies were performed in order to compare the plasma
pharmacokinetic profiles of the T1249 bulk drug substances used in the
nonclinical trials described 20 above to the formulated T1249 drug product
which would be administered to an actual subject or patient, e.g., to treat
HIV infection. The study was designed as a parallel group, one-way,
cross-over comparison of three dose levels of T1249 bulk drug substance and
three dose levels of formulated drug product. Plasma pharmacokinetics were
assessed after single 



25 dose administration and after steady state was achieved. Administration
of T1249 by subcutaneous injection resulted in measurable levels of peptide
in a11 dose groups. The plasma concentration-time curves were roughly
parallel within a11 dose groups following the initial dose (Days 1 and 15)
and at steady state (Days 4 and 18) for both T1249 bulk 30 drug substance
and formulated T1249 drug product. Furthermore AUC~o-l2nr~ values varied in
direct proportion to - 91    20 November 2002 WO 99/59615 PCT/US99/11219
the dose level for both drug formulations. Calculated AUC,o_~2nr~ values
for the drug product ranged from 43% to 80% of the AUC,a_12,,r, values
calculated for drug substance following single dose administration, and
from 36% to 71% at steady state. T1249 bulk drug substance and drug product
demonstrated similar pharmacokinetic profiles in cynomolgus monkeys
following bolus subcutaneous administration at the dose levels and dose
volume tested. A direct comparison of the shapes of the plasma
concentration-time curves in the present study and the shapes of curves
from a previous study in i0 cynomolgus monkeys suggests that there is a
depot effect when T1249 is administered by subcutaneous injection. This is
suggested by the increases in time at which maximal plasma concentration
~tmax~ is achieved and t12. These results indicate that the formulation of
bulk drug substance used in the pharmacology program yields comparable 15
p,UC values and other kinetic parameters to those observed following the
administration of the formulated drug product. These observations indicate
that clinical administration of T1249 will result in total patient exposure
to T1249. The present invention is not to be limited in scope by 20 the
specific embodiments described herein, which are intended as single
illustrations of individual aspects of the invention, and functionally
equivalent methods and components are within the scope of the invention.
Indeed, various modifications of the invention, in addition to those shown
and described herein will become apparent to those skilled in 25 the art
from the foregoing description and accompanying drawings. Such
modifications are intended to fall within the scope of the appended claims.
30 - 92    20 November 2002 WO 99/59615 PCT/US99/112l9 j~iHAT I S CLAIMED I
S 1.. A hybrid polypeptide comprising an enhancer peptide sequence linked
to a core polypeptide. 2. The hybrid polypeptide of Claim 1, wherein the 5
enhancer peptide sequence comprises: WXXWXXXI, WXXWXXX, WXXWXX, WXXWX,
WXXW, WXXXWXWX, XXXWXWX, XXWXWX, XWXWX, WXWX, WXXXWXW, WXXXW, IXXXWXXW,
XXXWXXW, XXWXXW, XWXXW, XWXXXW, XWXWXXX, XWXWXX, XWXWX, XWXW, WXWXXXW Or
XWXXXW. 3. The hybrid polypeptide of Claim 1 wherein the 



10 enhancer peptide sequence comprises WQEWEQKI or WASLWEWF. 4. The hybrid
polypeptide of Claim 1, wherein the enhancer peptide sequence is linked to
the amino-terminal end of the core polypeptide. 15 5, The hybrid
polypeptide of Claim 4, further comprising an enhancer peptide sequence
linked to the carboxy-terminal end of the core polypeptide. 6. The hybrid
polypeptide of Claim 1, wherein the enhancer peptide sequence is linked to
the carboxy-terminal 20 end of the core polypeptide. 7. The hybrid
polypeptide of Claim 1 wherein the core polypeptide is a therapeutic
reagent. 8. The hybrid polypeptide of Claim 1 wherein the core ~5
polypeptide is a bioactive peptide, a growth factor, cytokine,
differentiation factor, interleukin, interferon, colony stimulating factor,
hormone or angiogenic factor amino acid sequence. 9. The hybrid polypeptide
of Claim 1, wherein the core 30 polypeptide comprises the following amino
acid sequence: YTSLIHSLIEESQNQQEKNEQELLELDK; LEENITALLEEAQxQQEKNMYELQKLNS;
- 93    20 November 2002 WO 99/596t5 PCC/US99/1 l219
LEANISQSLEQAQIQQEKNMYELQKLNS; NNYTSLIHSLIEESQNQQEKNEQELLEL;
DFLEENITALLEEAQIQQEKNMYELQKL; RYLEANISQSLEQAQIQQEKNMYELQKL;
RYLEANITALLEQAQIQQEKNEYELQKL; NNYTSLIHSLIEESQNQQEKNEQELLELDK;
TALLEQAQIQQEKNEYELQKLDK; TALLEQAQIQQEKNEYELQKLDE; 5
TALLEQAQIQQEKNEYELQKLIE; TALLEQAQIQQEKIEYELQKLDK; TALLEQAQIQQEKIEYELQKLDE;
TALLEQAQIQQEKIEYELQKLIE; TALLEQAQIQQEKIEYELQKLE; TALLEQAQIQQEKIEYELQKLAK;
10 T~,LEQAQIQQEKIEYELQKLAE; TALLEQAQIQQEKAEYELQKLE; TALLEQAQIQQEKNEYELQKLE;
TALLEQAQIQQEKGEYELQKLE; TALLEQAQIQQEKAEYELQKLAK; TALLEQAQIQQEKNEYELQKLAK;
15 TALLEQAQIQQEKGEYELQKLAK; TALLEQAQIQQEKAEYELQKLAE;
TALLEQAQIQQEKNEYELQKLAE; TALLEQAQIQQEKGEYELQKLAE;
DEFDASISQVNEKINQSLAFIRKSDELL; DEYDASISQVNEKINQALAYIREADEL; 20
DEYDASISQVNEEINQALAYIRKADEL; DEFDESISQVNEKIEESLAFIRKSDELL;
DEFDESISQVNEKIEESLAFIRKSDEL; or QHWSYGLRPG. 10. The hybrid polypeptide of
Claim 9, wherein the enhancer peptide sequence is linked to the
amino-terminal end 25 of the core polypeptide. il. The hybrid polypeptide
of Claim l0, further comprising an enhancer peptide sequence linked to the
carboxy-terminal end of the core polypeptide. 30 - 94    20 November 2002 



WO 99/59615 PCT/1JS99/11219 12. The hybrid polypeptide of Claim 9, wherein
the enhancer peptide sequence is linked to the carboxy-terminal end of the
core polypeptide. 13. The hybrid polypeptide of Claim 9, wherein the 5
enhancer peptide sequence comprises WQEWEQKI or WASLWEWF. 14. The hybrid
polypeptide of Claim 9, wherein the hybrid polypeptide comprises the amino
acid sequence: WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF,
WQEWEQKITALLEQAQIQQEKIEYELQKLIEWEWF or 10
VypSDEYDASISQVNEEINQALAYIRKADELLENV. 15. The hybrid polypeptide of Claim
14, further comprising an amino terminal acetyl group and a carboxy
terminal amido group. 15 16. A core polypeptide comprising:
YTSLIHSLIEESQNQQEKNEQELLELDK; LEENITALLEEAQIQQEKNMYELQKLNS;
LEANISQSLEQAQIQQEKNMYELQKLNS; NNYTSLIHSLIEESQNQQEKNEQELLEL;
DFLEENITALLEEAQIQQEKNMYELQKL; RYLEANISQSLEQAQIQQEKNMYELQKL;
RYLEANITALLEQAQIQQEKNEYELQKL; NNYTSLIHSLIEESQNQQEKNEQELLELDK;
TALLEQAQIQQEKNEYELQKLDK; 20 TALLEQAQIQQEKNEYELQKLDE;
TALLEQAQIQQEKNEYELQKLIE; TALLEQAQIQQEKIEYELQKLDK; TALLEQAQIQQEKIEYELQKLDE;
TALLEQAQIQQEKIEYELQKLIE; TALLEQAQIQQEKIEYELQKLE; 25
Tp~LEQAQIQQEKIEYELQKLAK; TALLEQAQIQQEKIEYELQKLAE; TALLEQAQIQQEKAEYELQKLE;
TALLEQAQIQQEKNEYELQKLE; TALLEQAQIQQEKGEYELQKLE; TALLEQAQIQQEKAEYELQKLAK; 30
TAr-EQAQIQQEKNEYELQKLAK; TALLEQAQIQQEKGEYELQKLAK; - 95    20 November 2002
96 TALLEQAQIQQEKAEYELQKLAE; TALLEQAQIQQEKNEYELQICLAE;
TALLEQAQIQQEKGEYELQKLAE; DEFDASISQVNEKINQSLAFIRKSDELL;
DEYDASISQVNEKINQALAYIREADEL; DEYDASISQVNEEINQALAYIRKADEL;
DEFDESISQVNEKIEESLAFIRKSDELL; DEFDESISQVNEKIEESLAFIRRSDEL; or QFiWSYGLRPG .
I7: The core polypeptide of Claim 16, further comprising an amino terminal
acetyl group and a carboxy terminal amido group. 18. A method for enhancing
the pharmacokinetic properties of a core polypeptide comprising linking a
consensus enhancer peptide sequence to a core polypeptide to form a hybrid
polypeptide, such that, when introduced into a living system, the hybrid
polypeptide exhibits enhanced pharmacokinetic properties relative to those
exhibited by the core polypeptide. 19. The method of Claim 18 wherein the
core polypeptide is a therapeutic reagent. 20. The method of Claim 18
wherein the core polypeptide is a bioactive peptide, growth factor,
cytokine, differentiation factor, interleukin, .interferon, colony
stimulating factor, hormone or angiogenic factor.   20 November 2002 9~ 21.
A hybrid polypeptide comprising an enhancer peptide sequence linked to a
core polypeptide, wherein the enhancer peptide comprises an amino-terminal:
WXXWXXXI, WXXWXXX, WXXWXX, WXXWX, WXXW, W~CXXWXWX, XXXWXWX, XXWXWX, XWXWX,
WXWX) WXXXWXW, WXXXW, IXXXWXXW, XXXWXXW, XXWXXW, XWXXW, XWXWXXXW, XWXWXXX,
XWXWXX, XWXW, WXWXXXW, or XWXXXW, and wherein the core polypeptide
comprises the following amino acid sequence: TALLEQAQIQQEKNEYELQKLDK {SEQ
ID NO: 1286). 



22. The hybrid polypeptide of Claim 21, further comprising an enhancer
peptide sequence linked to the carboxy-terminal end of the core
polypeptide. 23. The hybrid polypeptide of Claims 21 or 22 further
comprising an amino terminal acetyl group and a carboxy terminal amido
group. 24. A hybrid polypeptide comprising an enhancer peptide sequence
linked to a core polypeptide, wherein the enhancer peptide sequence
comprises WQEWEQKI (SEQ >D N0:1129) or WASLWEWF (SEQ II7 N0:1433) and the
core polypeptide comprises the following amino acid sequence:
TALLEQAQIQQEKNEYELQKLDK (SEQ ID NO: l286). 25. The hybrid polypeptide of
Claim 24 further comprising an amino terminal acetyl group and a carboxy
terminal amido group. 26. A method for enhancing the pharmacokinetic
properties of a core polypeptide, comprising linking an enhancer peptide
sequence to the core polypeptide to produce a hybrid polypeptide, wherein
the enhancer peptide sequence comprises: WXXWXXXI) WXXWXXX, WXXWXX, WXXWX,
WXXW, WXX~CWXWX, XXXWXWX, XXWXWX, XWXWX, WXWX, WXXXWXW, WXXXW, LXXXWXXW,
XXXWXXW, XXWXXW, XWXXW, XWXWXXXW, XWXWXXX, XWXWXX, XWXW, WXVVXXXW, or
XWX3CXW, and wherein the core polypeptide comprises TALLEQAQIQQEKNEYELQKLDK
{SEQ ID NO: 1286). 27. A polypeptide comprising the amino acid sequence:
WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF (SEQ ID N0:1310).   20 November
2002 99 28. The polypeptide of Claim 27, further comprising an amino
terminal acetyl group and a carboxy terminal amido group. 29. A hybrid
polypeptide comprising an enhancer peptide sequence linked to a core
polypeptide, wherein the enhancer peptide sequence comprises a
carboxy-terminal: WXXWXXXI, WXXWXXX, WXXWXX, WXXWX, WXXW, WXXXWXWX,
XXXWXWX, XXWXWX, XWXWX, WXWX, WXXXWXW, WXX3CW, IXXXWXXW, XXXWXXW, XXWXXW,
XWXXW, XWXWXXXW, XWXWXXX, XWXWXX, XWXW, WXWXXXW, or XWXXXW, and wherein the
core poiypeptide comprises the following amino acid sequence:
TALLEQAQIQQEKNEYELQKLDK (SEQ ID NO: l286). 30. The hybrid polypeptide of
Claim 29, further comprising an enhancer peptide sequence linked to the
amino-terminal end of the core polypeptide. 31. The hybrid polypeptide of
Claims 29 or 30 further comprising an amino terminal acetyl group and a
carboxy terminal amido group. 32. A polypeptide comprising
TALLEQAQIQQEKNEYELQKLDK (SEQ ID NO: 1286). 33. The polypeptide of Claim 32,
further comprising an amino terminal acetyl group and a carboxy terminal
amido group. 34. A pharmaceutical composition comprising the polypeptide:
TALLEQAQIQQEKNEYELQKLDK (SEQ ID NO: 128G); and a pharmaceutically
acceptable carrier. 35. The pharmaceutical composition of Claim 34, wherein
the polypeptide further comprises an amino terminal acetyl group and a
carboxy terminal amido group. 36. A pharmaceutical composition comprising
the polypeptide: WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF (SEQ ID NO: 1310);
and a pharmaceutically acceptable carrier. 37. The pharmaceutical
composition of Claim 36, wherein the polypeptide further comprises an amino
terminal acetyl group and a carboxy terminal amido group.   20 November
2002 99 38. The use of an effective amount of a hybrid polypeptide and an
effective amount of at least one therapeutic agent in the manufacture of a
medicament far simultaneous or sequential administration for tteating HIV
infection. 39. The use of Claim 38 wherein the therapeutic agent is an
antiviral agent, 4U. The use of Claim 39 wherein the antiviral agent is
T20, T21 or T1249. 41. The use of Glaim 39 wherein the antiviral agent is a
nucleaslde reverse transcriptase inhibitor, a non-nucleoside reverse
transcriptase inhibitor, an inhibitor of HIV protease) an inhibitor of
viral mRNA capping or an inhibitor of glycoprotein processing. 



42. The use of Claim 41 wherein the nucleoside analog reverse transcriptase
inhibitor is AZT, 3TC, D4T, ddl, ddC) ddA, adefovir or abacavir. 43. The
use of Claim 41 wherein the non-nucleoside reverse transcriptase inhibitor
is delaviridine, nevirapine or efavirenz. 44. The use of Claim 41 wherein
the inhibitor of H!V protease is ritanavir, nelfinavir, amprenavir,
saquinavir) indinavir, ABT-378 or AgT-538. 45. The use of Claim 41 wherein
the inhibitor of viral mRNA capping is ribavirin. 46. The u$e of Claim 49
Wherein the inhibitor of glycoprotein processing is castanospermine. 47. A
pharmaceutically acceptable composition for the treatment of HIV Infection
which comprises an effective amount of a hybrid poiypeptide ar a
pharmaceutically acceptable derivative thereof, an effective amount of at
feast one other therapeutic agent and a pharmaceutically acceptable carrier
48. The composition of Claim 47 wherein the other therapeutic agent is an
antiviral agent. 49. The composition of Claim 48 wherein the antiviral
agent is T20, T21 or T1249.   20 November 2002 100 50. The composition of
Claim 48 wherein the antiviral agent is a nucleoside reverse transcriptase
inhibitor, an non-nucleoside reverse transcriptase inhibitor, an inhibitor
of H1V protease, an inhibitor of viral mRNA capping ar an inhibitor of
glycaprotein processing. 51. The composition of Claim 5Q wherein the
nucleoside reverse transcriptase Inhibitor is AZT, 3TC, D4T, ddl, ddC, ddA,
adefavir ar abacavlr. 52. The corttposition of Claim 50 wherein the
no~~nucleoside reverse transcriptase inhibitor is delaviridine, nevirapine
ar efavirenz. 53. The composition of Claim 50 wherein the inhibitor of HIV
protease is ritonavir, nelflnavir) arnprenavir, saquinavir, indinavir,
ACT-378 ar ABT-538. 54. The composition of Claim 5U wherein the inhibitor
of viral mRNA capping is ribavirin. 55. The composition of Claim 50 wherein
the inhibitor of glycoprotein processing is castanospermine.
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U]c^aU]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]ca
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U]c^aU]caU]caU]ca]ca]caU]ca]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU
]caU]caU]caU]caU]ca|~+& t
!!!$E&0)8)I)))<*****H,,,,,,,zupkf`ZaU]caU]caU]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c
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^^}xrlga\Vjd_YS]U]UU]ca]caU]ca]caU]caU]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU
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ddd#dCdddddddd{upje_ZTlga\Vjd_YS]UU]ca]caU]ca]caU]ca]caU]ca]caU]caU]caU]caU
]caU]caU]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca U]c^aU]ca
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ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]caU]caU]caU]caU]caU]caU]ca]ca]caU]ca]caU]c
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U]c^aU]caU]caU]caU]caU]caU]caU]ca"[^y|c{vqke`ZUj]ca]ca]c^a]caU]caU]ca]ca]ca
U]ca]ca]caU]ca]ca]c^a]caU]ca]caU]ca]ca]caU]ca
UV]caU]ca]caU]ca]ca]caV]ca]ca]caU]ca]cacf&AJM_b7:pX[<?@CHK|vqkf`[Uj]caU]ca]
caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]c^a]caU]ca]ca]ca
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2DMPeHL?ytnic^XSj]
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U]c^aU]caU]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca U]c^aU]ca]caU]ca
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U]c^aU]ca]ca]c^a]caU]ca]caU]ca]caU]ca]caU]caU]caU]ca]ca]caU]caggggg0hhijqjO
kkl?llm
n#nannnooooqqqqqqr{vpkf`ZUUU]]c]caU]ca]c^a]ca]caU]ca]caU]ca]ca]caU]ca]caU]c
a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]carYs\stttt'u
uuIvvvvv7w9w<wAwRwmwww<xCxYx`xxyyx{yrle_ZTkf`ZUUU]]U]ca]caU]ca 
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U]c^aU]ca]caU]caU]ca]ca]caU]ca]caU]ca
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loru~041}wqlfa[Tga\VQc]U] U]c^aU]ca]caU]ca]caU]caU]caU]caU]ca
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U]c^aU]caU]ca]caU]ca]caU]caU]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca}<*,/4EQ`
ysnhc^XRmga[Tid^YS]]U]caU]ca]ca]caU]ca]caU]ca U]c^aU]caU]caU]ca
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