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HYBRID POLYPEPTIDES WITH ENHANCED PHARMACOKINETIC PROPERTIES 10 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 25 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 mo~e~~w~~~   20 November 2002
WO 99/596I5 PCT/US99/1 I 219 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 99/59615
PCT/US99/11219 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 i.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 2o 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 RSV core polypeptide or a
luteinizing hormone polypeptide are shown to exhibit greatly enhanced
pharmacokinetic properties. In addition, the RS V 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, XWXWXXXW, 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 N0:1129) 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, WXXW'XX, 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 NO: l310). 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: 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 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, e.~., 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
99l59615 PCf/US99/11219 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) 10 T (~reonine) W (tryptophan) Y
(tyrosine) v (valine) X (any amino acid) "Enhancer peptide sequences" are
defined as peptides having the following consensus amino acid sequences: 



15 "WXXWXXXI", "WXXWXXX", "WXXWXX", "WXXWX", "WXXW", "WXXXWXWX", "XXXWXWX",
"XXWXWX", uXWXWXn, n~~~ ny,~XXWXW", "WXXXWX", "WXXXW", "IXXXWXXW",
"XXXWXXW", "XXWXXW", nXWXXWu, "XWXWXXXW", "XWXWXXX", uXWXWXXa, ~r~~m~ nun
uWXWXXXW", or "XWXXXW", wherein X can be any amino acid, W represents
tryptophan and I represents isoleucine. As discussed below, 20 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 polypeptide which may be introduced into a living
system and, thus, represents a bioactive molecule, for example any 30
pl~eptide that can function as a pharmacologically useful peptide for
treatment or prevention of disease. - 5    20 November 2002 WO 99I59615
PCT/US99/112l 9 "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 5
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.cr-, 10 cell membranes or viral
envelopes or pill, 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, ea., 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, e;Q.,
fusion of a viral pilus and bacterial membrane during bacterial
conjugation). 4. BRIEF DESCRIPTION OF DRAWINGS 20 FIG. 1. Hybrid
polypeptides. 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 (gpll) protein sequences,
representing the - 6    



20 November 2002 WO 99/59615 PCT/US99lI 1219 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 from various envelope (gp41)
protein sequences, representing the C-terminal interactive region observed
in a11 currently published isolate sequences of HIV-1, HTV-2 and SIV. The
final sequence "WXXXWXWX" represents a consensus sequence. FIG. 3.
Comparison of HIV-1 titres in tissues of HIV-1 10 9320 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 T1249 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 20 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 FIG. 7. Direct Binding of T1249 to gp41 construct M41178.
lzsl-T1249 was HPLC purified to maximum specific activity. Saturation
binding to M41178 (a gp41 ectodamain fusion protein lacking the T20 amino
acid sequence) immobilized in microtitre plates at 0.5 mg/ml is shown. 30 -
7    20 November 2002 WO 99/596I5 PCTJUS99/11219 FIG. 8. Time Course of
T1249 Association/Dissociation. The results demonstrate that lzsl_T1249 and
'zsI-T20 have similar binding affinities of 1-2 nM. Initial on and off
rates for ~zSI-T1249 were significantly slower than those of 125I-T20.
Dissociation of bound radioligand was measured 5 following the addition of
unlabeled peptide to a final concentration of 10,m in 1/10 total assay
volume. 



FIG. 9. Competition for T1249 Binding to M41178. Unlabeled T1249 and T20
were titrated in the presence of a single concentration of either
'zsI_T1249 or lzsl_T20. Ligand 10 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 (10B) vs. T786 in
CD rats. 15 FIG. 11A. Plaque Reduction Assay. Hybrid polypeptide T1293 is
capable of inhibiting RSV infection with an ICso 2.6 ug/ml. FIG. 11B.
Plaque Reduction Assay demonstrates the 20 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 male rats. The T1323 polypeptide is a
luteinizing hormone 25 core polypeptide and the T1324 polypeptide is a
hybrid polypeptide comprising a core polypeptide linked to enhancer peptide
sequences. FTG. 13. Hybrid polypeptide sequences derived from various core
polypeptides. Core polypeptide sequences are 30 Shown shaded. The
non-shaded amino and carboxy terminal sequences represent enhancer peptide
sequences. _ g _   20 November 2002 WO 99/596l5 PCT/US9911 I219 FIG. 14A-B.
Circular Dichroism (CD) spectra for T1249 in solution (phosphate buffered
saline, pH 7) alone (10 ACM at iQC; 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 5
"non-interaction model" whereas the actual CD spectra are represented by
the closed circle (). FIG. 15. Polyacrylamide gel electrophoresis showing
T1249 protection of the gp41 construct M41178 from proteinase-K digestion;
lane 1: primer marker; lane 2: 10 untreated M41A178; lane 3: M41178
incubated with proteinase-K; lane 4: untreated T1249; lane 5: T1249
incubated with proteinase-K; lane 6: M41178 incubated with T1249; lane 7:
incubation of T1249 and M410178 prior to addition of proteinase-K. 



15 FIG. 16A-C. Pharmacokinetics of T1249 in Sprague-Dawley albino rats;
FIG. 16A: pharmacokinetics of T1249 in a single dose administration by
continuous subcutaneous infusion; FIG. 168: Plasma pharmacokinetics of
T1249 administered by subcutaneous injection (SC) or intravenous injection
IV); FIG. 16C: Kinetic analysis of T1249 in lymph 20 and plasma after
intravenous administration. FIG. 17A-B Pharmacokinetics of T1249 in
cynomolgus monkeys; FIG. 17A: plasma pharmacokinetics of a single O.s mg/kg
dose of T1249 via subcutaneous (SC) intravenous (IV) or intramuscular (IM)
injection; FIG. 17B: Plasma 25 pharmacokinetics of subcutaneously
administrered T1249 at three different dose levels (0.4 mg/kg, 0.8 mg/kg,
and 1.6 mg/kg). 5. DETAILED DESCRIPTION OF THE INVENTION 3o Described
herein are peptide sequences, referred to as enhancer peptide sequences,
derived from various retroviral g _   20 November 2002 WO 99/59615
PCT/US99/1 l219 envelope (gp41) protein sequences that are capable of
enhancing the pharmacokinetic properties of core polypeptides 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 5 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 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 10 the half life of a core polypeptide when present in cell
culture, tissue culture or patient samples, such as cell, tissue, or other
samples. 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 15 a therapeutic or prophylactic
reagent useful for treatment or prevention of disease, ar an imaging agent
useful for imaging structures in vivo. Also described herein are peptides,
including peptides that contain enhancer peptide sequences, that exhibit
antifusogenic and/or anti-viral activity. Further described 20 herein are
methods for utilizing such peptides, including methods for decreasing or
inhibiting viral infection and/or viral induced cell fusion. 5.1. HYBRID
POLYPEPTIDES The hybrid polypeptides of the invention comprise at 25 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 polypeptide, with at least one enhancer peptide
present in the hybrid polypeptide amino to the core polypeptide and at
least one enhancer peptide sequence present in the hybrid 30 polypeptide
carboxy to the core polypeptide. - to   



20 November 2002 WO 99I59615 PCT/US99/1 l219 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. Typically, a hybrid polypeptide will range in length from
about 10 to about 500 amino acid residues, with about 10 to to about 100
amino acid residues in length being preferred, and about 10 to about 40
amino acids in length being most preferred. While not wishing to be bound
by any particular theory, the structure of the envelope protein is such
that the putative a-helix region located in the C-terminal region of 15 the
protein is believed to associate with the leucine 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 isolate sequences of HIV-1, HIV-2 and SIV identified consensus
amino acid sequences. 20 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 peptide sequences can be utilized either
in forward or reverse orientation): "WXXWXXXI", "WXXWXXX", "WXXWXX", 25
nyn~ ao~ ny~~WXWX", "XXXWXWX", aXXWXWX", "XWXWXa, nn~ yu~ u~~n~ n~~u~
nIXXXWXXW", "XXXWXXW", "XXWXXW", "XWXXWu, uu~ nXWXWXXX", nXWXWXXa, n~u~
"XWXW", "WXWXXXW", or "XWXXXW", wherein X can be any amino acid, W
represents tryptophan and I represents isoleucine. Forward orientations of
consensus amino acid sequences are 30 shown in FIGS. 1 and 2. - 11    20
November 2002 WO 99I59615 PCT/US99/ l 1219 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 in
length, with about 4 to about 20 residues in length being preferred, about
4 to about 10 residues in length being more 5 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 pharmacokinetic properties of the resultant hybrid polypeptides
comprise the specific enhancer peptide sequences 10 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, below,
lists amino acid sequences that represent preferred embodiments of the
enhancer peptide sequences of the enhancer 15 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 invention. For
example, while the forward orientation of the enhancer peptide sequence
"WMEWDREI" is depicted below, its 20 reverse orientation, i.e., "IERDWEMW"
is also intended to be included. 



TABhE 1 WMEWDREI 25 WQEWERKV WQEWEQKV MTWMEWDREI NNMTWMEWDREI
WQEWEQKVRYLEANI NNMTWQEWEZKVRYLEANI 30 WNWFI -12   20 November 2002 5 10 15
20 25 30 WO 99/596l5 WQEWDREISNYTSLI WQEWEREISAYTSLI WQEWDREI WQEWEI WNWF
WQEW WQAW WQEWEQKI WASLWNWF WASLFNFF WDVFTNWL WASLWEWF EWASLWEWF WEWF EWEWF
IEWEWF IEWEW WASLWEWF WAGLWEWF AKWASLWEWF AEWASLWEWF WASLWAWF AEWASLWAWF
AKWASLWAWF WAGLWAWF AEWAGLWAWF WASLWAW AEWASLWAW WAGLWAW AEWAGLWAW DKWEWF
IEWASLWEWF IKWASLWEWF DEWEWF GGWASLWNWF GGWNWF PCT/US9911 t 219 -13   20
November 2002 W O 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 10 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. l, 2, 13 and Table 1 that are otherwise the
same, but, that said 20 e~ancer 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. t
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, li, 12, 13,
14 or 15 consecutive amino acid residues. Preferably the total number of
amino acid 30 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 99/59615 PCTIUS99/I 1219 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 l0 in FIGS. 2,
13 and Table 1 exhibiting one, two or three non conservative 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 15 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 (~i-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); S-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 99/59615 PCT/US99/l I 219
(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); (3-2-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 (hPro), Nmethylated
amino acids and peptoids (N-substituted glycines). 10 file in most
instances, the amino acids of the peptide will be substituted with
L-enantiomeric amino acids, the substitutions are not limited 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 (eTa., 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 99I59615 



PCTNS99/l 1219 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 1o 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-tenainal 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 wino 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 core 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/L1S99111219
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 (-NHl) or a i5
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 PCT/US99/ l 1219 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 polypeptide. Such core polypeptides can, for example, be useful for
the treatment or prevention of disease, or for 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 494-5o0 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, e.a., 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
or 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 are shaded. Core
polypeptides also include, but - 19    20 November 2002 WO 99/S9615
PCT/US99/1 i 219 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. 10 
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Ao.ttlllQ=IDAWOItYREYMMCSSEHOHLRLiItC4lVICPSLOVOSnPRTPD.HHx f07
AoalYl'SDEYDASfS4YNE1~(QALJIYlAAAOExI.E~N.Nfl2 f09
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I~o,fAYNIPAVLtJItLIPBA.QMQIEtY118WG4U~OHYREYMAibIJEit fH
16oa1AYAtii~IIWJILUIPCRI11Q30J0IM~YMI11C65ElfoRLRLlalaQAtc~wz ut ~,o. . fu
vwso~ro~slsave~l~ca~u~cAOer~rtvt~ sa sa is -9b 



N O O N L O N a_ N 1 U 0. m R 3 `p
tFG8slfTiAi9P4ilfis6FdE6B66iiiPi7iDttii8iE7i81t~   20 November 2002 WO
99/596l5 PCT/US99/11219 T No. g '  te0t IbY t~s
Ilo.Y01S18NKAlOBO~I~IQOBHQfMSIGM~M.HHx t~ Bloat~yf~0181FL~tKAiG60LEES;
t~EH~lC6NQl~SIGNWti~tiHx 1d06 Ao.YT6U.ON td06 Fmoo.tiSUt;>rOH 1Q07
FmooaQriQQEK-0H 1d08 , Ftnoo.~l~E4 '~~-~H t009 Fmoc-OKWAS40H 1010
FmoolNNWt'OH 1011 Ac~AKIIF~R1VWTUIHLI.FiSSALYid11UG8YAQiTt~1-NH2 tQlx
Ae.NfrLQAtOKQFwMIINQEIIOwUYtYAHHx 1Q18
Ac~iD~tEiiTLDt~fOSHVtW~YDI(YIiLatRDH~IH2 1Q14
Ac.I.ENERTLOFHOSHYKNLYOKVRLQLRONVi~L~GHG~tH2 1Q16
AaTLOFHOSNYKNLYOKYRt~Qt.R~HYfC~I~taHGAFE~NH2 -87  



20 November 2002 WD 99159615 PCTIUS99/11219 r Ho. a.~,~""". ..._..._ t~ .
e~oaa~rtat:aam~Ha~e~riwuuo~r~e~ ta:: etoaa~stsAYH~rtasuY~tcso~aa itlt3
Ac~6lSt~WQSt,AYI~6DlZt.Nilt t~ IlatOtS~a~D(.~St~3D3N40.DStGN~YE-~itit tdtb
Aa.lOISt~IIWC60I~ESlCESAft~6H4F~.OSIISHHIfi~iHt t28
Ilo-IDISt~IIWCBOIFFJ1I~WIf~AHQtQ~Stc~NVVfi.Ml2 1WT
ANWSIAJiKIlIC60LEF.SI~IMIaWiGI~DSIGIQHM~IE1Z tQ36
Itc~DISIQ.NiWfSDtFEAIa:WIIDCSN41Q.t7SIQNY~i~VH2 iWi
BtWGqrl~SSfllt~PlOISttIHIWGSW,FEStCEINI~NGH4NHZ i~
Bfo!(nyl,AI~PIWSIELHKAKSDIgSt~WIKIGSH4I~Sl~IH2 1431
desAmlcwlytnskx~ISVAL.OPIDtS~CSDI~S((ESMiCfGSN4ta.-NtiZ 143t
desAmi~toTyt~st~e,AL.OPIDIStELHKAKSDL~EStfEV411Q4SH4ta.DSt~ltt2 i433
IIo-YDIIS(S4YHEQN4ALl~IRIGl0f1rHH2 1~ IIo-YDAStSQVHF~N4St.AYiRi~AOEILt~IH2
1d35 6foWqrf-YDJlStS4YNE(~tGAIJIYtEtKM~Lt~ t436
Btot<ctyt.YDAStS4YHEFlti4SIJIDEItrHHt i437
Ao-YDI~SISQYtiEEIN4Sl.AFftitCSOEI~Mit 1d36
IIWNLErYDttEJHHY'f'SUHSIJt~,S4H44FJWE4t~..Nti2 i0.19
l3fctl~qrf~OtSltS,t~licAlCSOt~SICE1MRRSH4KLDSIGNWtid~lti2 t444 Ilo-
YGI~FGM.~tQt~iHZ 1W6 tiiofln-0kYDA6tSQYHEIGHCSOF11W2 14K6
Aei~WDREtHHYtSI~ttSL~SQ~I4~t60I~JrNtit Ao~ taW Aa.6 1d66 d~a t~ Ao.6 38
20 November 2002 WO 99/59615 PCT/US99/11219 T 11TH YIRt~A08L~WYHHt t1~
YlEi1C600LWYNHt t176 Ao~lriHK~Y~0Y3~NHt 1077 Ao-Y4WC~IHOW~3FNHt 



t07a Ao~QEIlV6QlMtYLFJlHl1'A~QE4ACtIC~AI;7CIlEYFJWIC4NHZ ta'l'l
Ao~VIYaEWEGICYRYLEJIEtTALG!-FJl4tM6lAEYE~ICl.HH2 Coal
A4YT6LIHSUE~SQHQQE1W~~~.~ p n~ t062
Ao~IIVPSOQ~AS1SGYHE2aHQStJIItRKSDFIUIMf.NH2 l0as
Ae~6iWfSEQiDCtIQmEAf~GTGHKit~30tiyVHfISOItV~GIf.NH2 11a4 Ao.l.6 ~ 2 lda6
Ae-0L6tQ1(SE4104I~EQK6GTGVNGI~GGKINWiSOW.HHz t0a6
Ac.EOLStQIISEQIOGa~E~Gt~EGTGVifGLGGK1NVYI'SO-NH2 10a7
AcIEDLSIQtISEQIDQIICtNECfCSGTGWr'sL~t',GKVWYI'S~IH2 l0aa
AcrstED!_SIWISEQIOQIt~E~TGHfGLGGKHfVYT-HH2 foal
A~KilEDL6tWISEQtOCSG~~G'~SYVGL~GGKWW~ti2 10l0 Z.i~hplholrf-.PS .
OQI.EWVH.HH2 10l1 A~VYPSOEIfBAS~SQVHE~H4At,AYtfiICAOFJJ.ENIfNtu l012 Ae
VYPSOEFt~&tSQVHaGHMIAFIRICIIDFIJ.EHV.HEl2 to93
AcaIYPSOEYDAStS4VNEIQH~IJIYIRFJlOBI~IY-Nli2 to94
BIoUnyI.YOA&ISQVNF.KIHCISLAARJ;SOELL~Hti2 1015
AcaUGIEDLBIQIlSE410QII~DEQlC60T~GVYGL~GGKW.NH2 1016 Ar.,AAI3fEDL~ICHIS
-Nti2 t017 Ae~QAAIGiIEDCSIWIS t0la A toll A ItOG -Ntl2 1t0! Ao ttOZ tt0i
1t04 lto6 lCEt2 11d8 tl0t tt6a tl0l ttto tts~ Ysaa~rup ttu ~spa.~ri.t~wz
tits Y~~.~a~tu . t114 Y~;pp~~~ ttt6 YBIUiPFIi'U~HH2 1t16 ~pp,p~= ttt7
Y86b'PH.RllH2 ttta Ysast~ewx tltl Ao.~rvnv~v~tsamw~sHw~ww~ps~.YSas~wz tuo
Ysa.aaea~ tltl Ae4. Y!!f= tm ttu vs~ruaoa.oti ttst -89   20 November 2002
WO 99I59615 PCT/US99/11219 T r.. tlSi I~o~8p~~11WS~IHaItOStJlY~tuD'
A1BIY~tltt tt>E3 1b~6'fS~HAaN4SUlfliiBMALiIEIt 1t><T 11x6
ISC~INEtQN4SLAFIRtG60AL~fiH2 tlx~ =.Haphfhoyf~3B~iSG6G0EF0ASI84Y~I4S4~iD;
DExJrHHt 1134 Ao,IISRICCRAIff~CQL,L~Qt4YREIfAMIC68E~10R1R~JCQ1ICPSLOV.NHx
1131 x~i~pf~toyl~0EDASISQVtrAStHQSI.AHI~OGL.4~fix 113x
x-Haphftwyl~ci0~E0ASESQVNEKW4SLA~KSOELrHtl2 tli3
xttaptttlvoyft~D~ASESQ~cI"RLAIlIitGSOQIrHtl2 nu
=.~nn~oys.GOASESaatracal~tasu~ucsD~x ttas
=~a,~na~oyl.oo~oASESCal~ltat~casox 1t36
AtiN~fiDEFOESISQVNEf((EESLJIFIRiCSDEIIrHHx 113T
Ao-YTSI~GGOEFD~iIS4VNEuFIRiCSDdL~GGWNHfFNH2 1136
Acs.YTSI~HSLGGDEFDESISGVHE~IJIFIRtCSDEL1.GGWASL9YN4VF.NH2 t139
x.tispldhoyl~OFFOEStSQYHE~IJIRRtCSDEIIrNNx 1140 Z IJI~OElJrNHx 114i
Z-tiaphatayl.GOF.EDESISQY~QFIQi~L~GSDELLrNH2 114t
2oyE~0~0ESlSQYQEIQE2=~St~LF~SOE3J.NHt 1143
8loan~DEWEStSQYNEiCEESLAFIRIC&DEI~Nti2 11d4
Z~oyIGQEYDEStSQYNI~GEESIaF<RICSOaLrNHt l146
Ao.Y~LWSUOEQEyGEgJIFtEiKSOEU~.DKINNWi~lJH2 11d6
VYPSO~fDASISGVNEF.IN4IluYfRIfADAjF~IYMt2 tur
Ao~wu.~w~aatiu~ltvwrsKal~o~wuva~ruaDa~cl~z 1i46
GQGVYPSDI:YO~L51.SCIVNEE1HQA41lY,IRIGAOEUEHYdlftx ltsa
Ac~Wt~RAtFJIQGIHLt4f,.'IVWriFJWWAWUYERYIJm4~IH2 ltso
Ao.ar~cwmucowvw~uEVn:~cvt~u.~llrx rst Aown~nrascavr. 1ta
A~o~ecrnuPrn~cac~vlvue~uwrw~tovs~~~x ~ts~s ~oeuetv.~x 11s6 A~o. 



1166 Ao. 116T t,6s 1166 I~o 116o Il~Y1S~SLJEF'.sGlHCt0,6lwExla ~ ~,
'~CGUNNyV~IHx ' ltsl Ao. ltsx A,o. 11a 116t 116s -~to    20 November 2002
WO 99/59G15 PCTNS991I 1219 t. ~1W1M rw~rr ~rr~ tm mr
~o~aa~ec~c~Me~u~raaoa~~ria~cuarr~a~ stn a~cvo~uar 1tn
Av~cucvawtFr~H~rAU~cuo~aaaw~~cua.~wz tteo
Ao~a~wa~av~u~ar~u,saA4caa~a~eve~aic~wz 11e1
Aow~a~tc~YC~u~arA~aaada~ra~aia.eau tte~ A~ua~acv~AH~rAU.~aACUaaoas~alai.~a~
11d3 Ao~IN~IEWDREIIitYLEAMrIlLL60AQfQQEIWCSYEWIQrMI2 11M
Ao~QEVYEREVRYLEAHITAIIEOAQIaGIEIWEIfEIQId~HH2 11e6
AerffV~YVFR4VRYIFJINfTAU.EQAQI4QElW8YEWiQrHHt 116s
AQiIV~IYEAKIIfM.PJIHIrALt60A4144E1WCYE7JQK4t1H2 116T
Ac.IN~tHWEQKVRf'LFJIHIrAtl.ENtQtQQdWEIfEtJQl~NH2 11d3
A~VHaIPSDEYOASISGVHEEIHQAIJIYIRtCADFi~.EHY.Nti2 1t69
AeaMaIPSOHHatOASISQYHE~I4Al.AYIRtGIOFIIi:NYHHx 11i0
Ae~IN~'SOEYDASISQVNE~HMW1a11WCA0EtI~IJV.NH2 1191 AeaVYPS0E1FGASlS 1192
Ae~IlYPS0E~f0ASISQVHE~IHQA1.AYIfitCAOt:IJFfIR'..tJH2 1193
Ao-YTSt~'1'AI~ACICG1E~Q~lE~faOla.Dt(WAS6V~NWF~NH2
119AaYrBLitALLEMCIQC1:1WEYFIpta.Ol(WAS4VVE1NF
NH211d6AaYrStITNJ.E4J14IQQEIWEIfEUQId.DLWASL11VE1NFNH2113sAaYTSLtrALL6QI1O1
ltOrAaYi~l.trAI.LFFAA(11l6Haphfhoyi,Ilw~lw,Aua-TAI~OAG(CICAW~IMua,Aua,llu~.
W-HH211d9AoafIfMWEaIMiYI.FJIH
ti'ALLE:CAO,IQQ~IaiEYA~IarHHt1'30A0HfG~FJIAQ~KIIRYi~ANIrAIIFC~IWIYEIQI~rNH2
1>3f1
AoaIWGWJWNRIfl.EJ1ltITtAe~EWEAAY~tfT1IIoiNI~EYYBMARYLFJWfTAIJtC~QQk7piEY6~q
ldr~t21>3>6AWINQA:iN6mWlYLEJWIrAIIE~QIWtaQAWESfA.~~ttt1m6AoIMQEW6mNAALFJIHi
fAUF0ACI4QH~liir'YEL4I~LrHHttlAo~Wt~t~fRYLFJ~fTLYYttFNEi2T~THHt1s16T.nuTM12
THlix111i 'THH211~uts1t16t>hau1au~o1n1_ x~n   20 November 2002 WO 99/59615
PCT/US99111219 



T ...~~.. ~'wwes t~ t::t I~o~NlHOIMM.~lttilT 1t0 Ao~NWRDESOEf~i~WFHHZ ait
Z-~hpt~hoyhGR~sDh~,LW.NHt tt~t AW~FIEESDE'LI~IWI~Wt lti3
Z~titM~t~o~FII~IEGSOEIJ.FriF~HHZ 1bi Z.Napi~thoy4~3ESDE1WNHt ltJS
A~HI~NVPQDEFOESISQV4E~IEESUF(t:ESDELLGGHf~NYFNH2 ttJ6
AerHItIYVFWSLI~SQHQQ~WE61 r r ^rMlA8L1~M1NRNH2 ttJT Ac-Y15UTALlFaAaIQQ~tE~r
~~i.-r ^.EWASLVYEINfNHt 1t>a
Ac-Y75tffiSt~GGOEFCEStSQYN~LA~0EL1~GGWASLVVNHfFtiH2 1=J9
2-N~frfIwyWDEFDEStS4'Ya~ESLA~lE~0~11~HHt ts4o
H.au~aussmanaNea~.wucAnaH~.t~a~.TVwGnaunAwuv~rucoa.oH tut
Ac.cpic~rv~caHtua~TG~rnacaTa~Hz lt~t
Ac~l.t:GAtAGFI~iGY4fEGIAIOGWYGFRtIaHSC.M12 t?A3 AoiJ~GGTHHt ltA4
AoIOSWWI~Wf~iGTt~tt2 t?~t5 AeaLTIPaStIiSWWISLHELGGTNHt t?~t6
Ae.GfFLLTRILtfPQSIDSWHII1;LH~LGGT~Nt~2 1u7
Ao.~Y~4E5NEQfQTALI~aA~lt4QEIWEY~IIDi(Lfli(WASLWtiV~i".HH2 tZt3 ~
Ao~INWHTALIEQIIat tZt9 AotIN~VVBQICtI'ALLECAaIaaF~WDY~iIaDKWAS1.WE'VVFHH2
tlB6 Ao~INQEWEW(YRYLGAHITALL~aIlGI4Q~EYEU~IUrI~IH2 tt6t
Ao~Y~IVBQi~YRYtF~IWTAII,E~A C11GQE~EYEI~Qi~NHZ 1~ V16LW.1~d45~ tt6t
Ao~t1I4WG'IDAIM~LJICaEI~iICYIWAVI8L4uJ~HiHt 1>e64 (t~-Y~IJIISL~t t~ t!~ ' A
tt69 DBLJlca4IVHWI'-lGl2 t~Gt ~aODIQtB~IMfA ' t~ t~6J
Aa4iVHHRLEAACNWIRG9tA0l~RDttBEtsi~flt tl64
II~o.CVRHGHASRAWVAV1ir11fA1ROOt~THHt t6~ tsar ~oottesH~rtsur tsar
~o~wa~otsesMrrsur tees t:ro ~cwn~osesetsur art A~aetsast~sHHSa~r~cmsnr~tz
an Ao.pGSS~r~ARTa.Tr~aora~.r~eats ttri
Ao~Ci58T~Si~iPARTALt'1'A43'~l.YpsA11A1iQ~SOGHATA~Ift ttfi II~oaAI~IN0ti6i'
~ri arr ~~!~o~ra~un ~a~sn~ui ~>~   N O O N N .Q N O Z O N 



v, H .: a a a 4 Q! ~o o~ o~ O 3    20 November 2002 WO 99I59615
PCT1US99/11219 T ~t~tun~w .. as ~owar au Ae~w~arr ~1u !>tu Ao~a~~ar MHz
lis5 AotlatAYVGt~Nc3Y81h..~KYt,HUGIY~t~NHIGHHZ lis6
Ao.KAVYSt~N3YSVL~KW1LIMY1DtG01L~NNICAS.Ittt2 IitT
Aalf~ElV~GtQrAUI~AQ14~IWEYB.~101E11N~INF.lIH2 ta
Aei~EINEGta1'AIJ~AQI4QEKG~fE~4IaJHVYE~Vi'HH2 lt~a A~aAU~aAa~aaoa~.r~aw~~~x
lsro Ac.YOt~.vfrsoEFOAStsav~maNOSI 114t
FIuoMIYi'SOEYDASISQVHE~HQALAY~iKMaJ~IV.HHt !!4=
Fluor-YlSIJtiSIJEESC1H44EIWE0WKWASI~VNW~'.HHt 1i44
AcSGNQQQNNUi~E1144111LOL.tYY~itiWLQARt4NHt 114s
A~aaaNNU~uEACOlr~ta~.tw~cncuvERHz ls4s
AosGn~aacwwurs~na~c~c.tvwGaaauaARa.AV~umQ~H2 lsir
Ao~nEw~-olarAU.~aAauaa~~wE~.~ca.A~wAS~WA
!uaAalarAUr~Aa~aatca~wauu~nrAS~.wAw.~arz1i49AG4fV~IEINF~QIdTLVYAW~(H21i60Ae
rHKIEWEQIQTAGLiAfAHA~HH21l61Ae.YVaEWEQIVI'ALLEQAQtQQtEWEYFJrQIMEWAGLIAfAW~I
Hti6tA ~N UlIQIICI'Y~tOJIEWAC~ VYAW IIIlo ~WE01QTA. 



iIl:6:Ao41N4EYVB4IQTAt~QACIQGIEt~EY>3J4tC~.OKWAGL11~YVFHH21s64II,e~V~E~4~iY
Y5YGLRP3WElAfi'~lit1i66Ao~IMOAW~IEiWSIfGI.RPGWA1S6681o1In1AaNbEWEQtaTALLf
~IQQE'KHEYEG01a.0ltlAfASLIfYEYYE.HH2!~TWiQEWEOlOT141JF~A tl8i WaGIN64IQr
ISSi A~o~lf~S~QARSI~Ii QQ#12 ~t A~AGSA1~~SL lS6S A~o,IIGSAIiQAASTAL !!64
Ao,ilL?AASit~LLAG1Vn4Q4GLUrill1(atQOBIRI.IVYNDTHHZ i166 Ao. ZVYII~iT~ 111i
Ao-n !>6T A~o41Y4A1MEYPJ19S4YlarldB4SIJlYIiEMELWAVITHNt t16:
Ao~lAWtfsYEASL~AImCt~SKAYatFJIDA WAIYF~ 116f
A~o~Hf1.~lWarYEGtIV~LIlU0J0AWa.YWQ~WAVV1'HHt f11
A~o~YYpAWlsilfFiiLI.VG1VIQ.1011WJ.1fW0A1,EWAVVF~t ISTf
AoYI~AIM~A~iLI.VIQYI~IAtQ~1111Q91lWWAWR~t !~ A~o~~flYDOAt~lFltl~6QQ11~t
tlSi A~o41N~41QOEYYtY0QAT1itFIYIGGWi111fA6L1NE1NF.11H2 liTi
Ao~GEWI'Y00A1'KTrtYt6ialt ' lit6
I~oiIN~fBplf~i'EW1YDOA11Ci1ZY1E4YA8f.WElNrttH2 lips Aa4~~YRTNf~ tn7
Ao~IN~W601d11HRFDYRIWASLrYEINF.NHt tip AoiIWRRIW9TQ3QlWi . ~. 1iW
I~o~lIRHiWB!'e~t lilt I~o:t~lVfPIJ4~~SmHi~l3~ r_ - '  -44   20 November
2002 WO 99159615 PCT/US99/11219 T N0. ~.~..~,~a ~..._....as~ ~u~atrassvH~t~
t ~a~ar~ea~atv~ur~avet~ssvHwASCweww~ ti68 Tlltt~4A01Q4ElU~Y~OI~1K t>iJ
lloTAU.EaAaIaaElQ~fEl4ta.DiGtN2 ti>tl IIoo~T 



tia9 TAU.EaAalQat~GEYE1~G.IC ti90
AaaAR4LJ<SGlY4Q0~S1RAlEA44HL,t~QI.tVIIY~QUCWIraAIitLAVERY.HHt
moa.awRausGwaaaHHU~w~aaw~utvw~ouuvexY.HH: ti0t Ae~JIASln6A
CISRrIJIGNQa6144LWV~Qtd4EI~HEIt tisfl
AaGSAf~QJU~SI.TLSAaSRTUJIGNQQaQQL,LOVI~GtGGEM4HH2 1i04
AaPALGTriUHLHQNNDVAFV'GVGSSIAb'IAfAtttlNEYHH2 1i95
AN'AL,6TGUHLHQNNONQELYGVGSStIISWI~tK~HH2 tii6
Aedb`TTQW~QYV'USFTTIpAI.BTGIJHUiQHIVOY4Yd~IH2 ti97
AGFR1~PFJlTESRUGSGPRI'iPRUIdWFPFRL.WHYHH2 t:9s
~~.wHFPUnurn~cvecrwGC~H~u~rvrR.HHz ti09
Ao-1'VGOYE7~AUMIY1RGERUOI~ORDRSEL6PL~fJH2 1<00
I~YYPSOE'YDASISaVll~I4Al~lYUilGlOalnlV 110Z
A~GPU.YI~Q~IGFFU.TRII.TU'aSI~SVIIfNiSf.NFL.GG~fi2 1s43
AEI,GPIIVLAJIGFRli'RIL~St,DSW~YiSWFL~i~HH2 t10<
Ac~IGPLLYIAIIIGt~FU.TRILTIPCSLDSWVYI'6WF4~tH2 t<06
A~YI'litlYtil~ES~1H44F1Q16iCl' ~ et ntyHyy f.HHt tto6 YnliilflLL~SCN uor
Ao.~a~ ttoe naa~re~u~scw tt09 Wo to tsta Y~su~-~atac~a~aA.t~.wcwAStw~twP
tstt Ao.aasatd~ca~t6a~u ~~ ~cw~ea~ ttu t~ti .eau r tlts tits Ao- lwHwFHH:
tlt6 Ao-Yl7aflfSUX~aHQaX1W64EVf~HHt ts~s Aoaar 1!~! I~otaar tas YaucAOe~oti
flit YP60EYl~SQYH~NMlSAIfIRtfAO~.t~NHHt fiis P6f16Y011B~Si4ALti - ~~ ~
Nilttt ,, -46    N O O N "" L N N .. v N 7 O E" Z U O 0. N .. ~O , a 



a 3 ~~~~~~~~~~~~~#~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~s~~~~~    N O O N L N .Q ov
Ov 7 O E" Z U O 0. N 1 0 :~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~_.   20
November 2002 WO 99l59615 PCT/US99I11219 1520
PEG-GWfdEWEQRITALLEQAC11QQERNI;YELQRLDEWASLHIE1NF-NH2 1521
Ao-GWiQEINEQRITAU.EQAQIQQERNEYELQRU)EWASLWEWF.NH2 1522
PEG-YTSUTALLEQAQIQQERNEQELLELDEWASLWEWF-NH2 1523
Ao-YTSLITALLEQAQIQQERNEQEL.LELOEWASLWEWF-NH2 1526
PEG-GWQEWEQRITALLEQAQIQQERNEYELQELDEWASLWE11VF..NH2 1527
Ac-0VNQEWEQRITALLEQAQIQ4ERNEYELQEU)EWASLWEINF-NH2 1528
PEG-YTSUGSUEESQIQQERNEQELLELDRWASLWEWF-NH2 1S29
PEG-GWQEWEQRITALLEQAQIQQERNEYELQRLDRWASLWEWF-NH2 1530
Ac-GWOEWEQR(1'ALLEQAQIQQERNEYELQRLDRWASLWEWF-NH2 1531
PEG-GWQEWEQRITAU.EQAQIQQERNEYELQELDRWASLWEWF NH2 1532
Ao-GVYQEWEQRiTALLEQAQIQQERNEYELQELDRWASLWEWF-NH2 1533
PEG-YTSLIGSLIEESQNQQERNEQELLELDRWASLWNWF-NH2 1534
Ao-YTSUGSLIEESQNQQERNEQELLELDRWASLWNWF-NH2 1538 Ac-YTSLIHSUEESQNQQEK-0H
1539 NEQELLELDK 1540 WASLWNWF-NH2 1542
Ac,AAAWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF-NH2 1543
AcrWQEAAAKITALLEQAQIQQEKNEYELQKLDKWASLWEWF-NH2 1544
Ac-WQEWEQAAAALLEOAQIQQEKNEYELQKLDKWASLWEWF-NH2 1545
Ao-WQEWEQKITAAAEQAQIQQEKNEYELQKLDKWASLWEWF-NH2 1546
A~WQEWEQKITALLAAAQIQQEKNEYELQKLDKWASLWEWF-NH2 1547
Ao-WQEWEQKITALLEQAAAAQEKNEYELQKLDKWASLWE~AIF-NH2 1548
Ac-WQEWEQKITALLEQAQIQAAANEYELQKLDKWASLWEINF-NH2 1549
Ac-WQEWEQKITALLEQAQIQQEKAAAELQKLDKWASLWEWF-NN2 1550
Ao-WQEWEQKITALLEQAQIQQEKNEYAAAKLDKWASLWEWF-NH2 1551
Ao-WQEWEQKITALLEQAQIQQEKNEYELQAAAKWASLWEWF-NH2 1552
A~WQEWEQKITALLEQAQIQQEKNEYELQKLDAAASLWEWF-NH 1553
Ao-WQEWE(.1KITALLEQAQIQQEKNEYEI.QKLOKWAAAAEWF-NH 1564
Ao-WQEWEQKITALLEQAQIQQEKNEYELQKU)KWASLWAAA-NH 1b56
Ao-YTSLIHSUEESQNQC~EKNEQELU.DKWA8LWNWF-NH2 1557
Ac-YTSUHSUEESG1NQEKNEQEU-ELDKWASLWNWF-NH2 1558 Ac-ERTLDFHDS-NH2 1559
A~YTSUHSUEESQNQQEKNEQELLEU7KWASLWN(V1~F NH2 1563
Ao-YTSLIHSUEESQN(Q)QEKNEQELULDKWASLWNWF-NH2 1564
Ao-YTSUHSUEESQNQQDKWASLWNWF-NH2 1566
Arc-F'YEIIMDIEQNNVQGKKGIQQLQKWEDWVGWIGNI-NH2 1567
Ac-INQTIYyNHGNITLGEWYNQTKDLQQKFYEiiMDiE-NH2 15fi8
A~WNHGNITLGEWYNQTKDLQQKFYEIIMDIEQNNVQ-NH2 1572
Ao-YTSUHSUEESENQQEKNEQELLELDKWASLWNWF-NH2 15T3
Ao-YTSUHSUEES40Q4EKNEQELLELDKWASLHMWF-NH2 1574
AcNTSUHSUEESQNEQEKNEQEU.ELDKWASLVIMWF-NH2 1575
~YTSUHSUEESQNQEEKNEQELLELDKWASLWNWF-NH2 1578
Ac~YTSUHSUEESQNQQEKDEQELLELDKWASLWNWF-NH2 157T
Ar.~LGEWYNQTImLQQKFYEIIMDiEQNNVQGKKGIQQ-NH2 1b78
A~o-INYNQTKDLQQKFYEIIMDIEQNNVQGKKGIQQLQK-NH2 1579 Ao-YTSUHSUEESQNQQEKNF~~ m
nKWASLHTNIfF-NH2 1580 Ao.YTSUHSUEESQNQ4ElWEQELLELOKWASLWDWF-NH2 1588
Ao-XTSUHSUEESQNQQEKNEQELLF10KWASLWNW)C-NH2 1588
Ao-YNQTKDLQQKfYEIIMDIEQNNVQGKKGIQQLQKHr-NH2 1598
A~YTSUHSUEESQNQQEKNEQELLELDKWASLWNWF 



1600 Ac.TLTYQARQU.SGNQQQNNU.RAIEAQQHLLQLTVN~C31KQLQAR-NH2 1803
Ar.L4QKP1fE11MDiEQNNVQGKKG1AQLG1KWEDYWOW NH2 l827
Ao-YTSUHSUEESQNQQEIU~IEWE11J11.4KWA8LWNWF-NH2 1828
A~YTSUHSUEESQN~3QEKNEOI~WA841N1~NI1!~NH2 -48   20 November 2002 WO 99I59615
PCT/US99/11219 1829 Ao-YTSUHSUEESQNQQEfWE(ZELLEtAKWASLWNW!~NH2 1830
Ago-YTSUHSUEESC1NQQEKAEQELLELDKWASLWNWF-NH2 1831
Ao-YTSUHSUEESGiNQAEKNAQELLELDKWASLWNWF-NH2 1632 Ac-YTSUHSLIEE~NQ~EKNEAEL~
Ft nKWASLWNWF-NHZ 1634
ArrW(~EHfEQKffALLEG1AA(l!(.l(~EKNEQELQKLDKWASLWE1NF-NH2 1635
A~W~QEWEQKiTALLEG1AD1QQEKAEYELQKLDKWASLWEWF-NH2 1636
Ao-WDEWEDKITA<1FQAQIQG1EKNAYELQKLDKWASLWEWF-NH2 1637
Ao-WQEWEQKITALLEQAQI~QEKNEAELQKLDKWASLWEWF-NH2 1644 Ao-EYDLRRWEK NH2 1645
Ar~E~FILaDK-NHZ 1646 A~EYELQKLDK-NH2 1647
A~WQEWEG1KITALLE(~IQIGlQEKNEQELLKLDKWASLWEWF-NH2 1648
A~EWEQKITALIEQAQIDQEKNEQELLELDKWASLWE~NF-NH2 1649
Ar~WQEWEQKffAUFC.IAAGZIGlQEKNDKWASLWEWF-NH2 1650
Ao-YTSUHSUEESQNQAEKNE4ELLELDKWASLWNWF-NHZ 165t
A~YTSUHSUEESQNQQAKNEQELLELDKWASLWNWF-NH2 1652
Ao-YTSUHSUEESQNt~QEANEQELLELDKWASLWNWF-NH2 1653
Ao-YTSUHSUEESANQG1EANEQELLELDKWASLWNWF-NHZ t654
Ao-YTSUHSUEESC~A(~QEKNEfIELLELDKWASLWNWF-NH2 1655
Ao-YTSUHSUEESGlNAQEKNEQELLEIDKWASLWNWF-NH2 1656
Ac-YTSUHAUEEStINQQEKNEQELLEtDKWASLWNWF NH2 1657
Ao-YTSUHSAIEESQNQOEKNEQELLELDKWASLWNWF-NH2 1658
Ac-VYPSDEYDASISQVNEEIN(aALAYIRKADEU~NV-NH2 1659
Ao-YTSUHSIAEESQNQQEiaJEQELLELDKWASLWNWF-NH2 t660
Ao-YTSAIHSUEESCINQQEKNEG1ELLELDKWASLWNWF-NH2 1661
Ac-YTSLAHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1662
Ac-YTSLIASUEESQN~EKNEQELLELDKWASLWNWF-NH2 1663
Ao-ATSUHSUEESQNQ(~EKNEQELLELDKWASLWNWF-NH2 1664
Ac-YASUHSUEESG~NQQEKNEQF..LLELDKWASLWNWF-NH2 1665
Ao-YTAUHSUEESQNQQEKNE~ELLELDKWASLWNWF-NH2 1666
ArrRIGlDLEKYVEDTKiDLWSYNAELLVALENQ-NH2 1667 Ac~HTIDLTDSEMNKLFEKTRRQLREN-NH2
1668 Ac-SEMNKLPEKTRRQLREN -NH2 1669
Ao-VFPSDEADASISQVNEKINQSLAFiRKSDEU~tNV-NH2 1670
Ao-VFPSDEFAASISQVNEKINQSLAFIRKSDEU~iNV-NH2 1671
Ao-VFPSDEFDASISAVNEIQNG1SLAFIRKSDEUJiNV-NH2 1672
Ao-VFPSDEFDASiSQANEKINGtSLAFIRKSDELU~INV-NH2 t673
A~o-VFPSDEFDASISQVAEiUNQSLAFIRKSDELUiNV-NH2 1674
A~c-WL1EY~EQKITAALEQAGlIQQEKNEYELt~KLDKWASLWEWF-NH2 1675
A~VNQEWEQKtTALAEOAQ1QQEKNEYELQKLDKWASLWEWF-NH2 1676
A~H~QEWEAKITALLE(~WQGtEKNEYELQKLDKWASLWE~NF-NH2 167T
A~IEWEQKITALLEQAflAQGlEKNEYELQKLDKWASLWEWF-NH2 16T8
A~1A~QEVNEQKITALLC-f3AQIA4EKNEYELQKLDKWASLWEV4F-NH2 1679
A~o-WGfEWEQiaTALLEOAQIAAEtWEYELQKLDKWASLWE1NF-NH2 1680
Ac-VFPSDEFDASISAVNEKINQSAAFIRKSDELLHNV-NH2 1681
Ao-VFPSDEFDASISQVNEKINQSLAA1RKSDELLHNV-NH2 t682
A~V!=PSDEFDASISQVNEIUN(tSLAFtRKSDEALHNV-NH2 1683
A~VFPSDN=DASISQVNEKINQSLAFiRKSDELAHNV-NH2 1684
Ao-VFPSDi~DASISQVNEKINC1SLAFIRKSDELLANV-NH2 1685
A~WQEWEQKITALLEGIACZiQQAKNEYELQKLDKWASLWEWF NH2 1687
Ac-WQEWEQKITALLEQAGtI~QEKNEYELQALDKWASLWE~NF-NH2 1688
Ao-WQEWEQKiT'ALLEQAQIQQEKNEYELQKADKWASLWEWF-NH2 -49   20 November 2002 WO
99I59615 PCT/US99/1 l 219 



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 5 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, 10
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.q., 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 (ea., 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 99/59b15
PCT/US99I l 1219 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 to the endogenous
protein sequence from which the core l0 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. 20 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.Q.,
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' WO 99I59615 PCi'IUS99/11219 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., i989, 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 2S 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 of interest using a variety of
molecular biological techniques, generally known to those skilled in the
art. For - 52    20 November 2002 WO 99I59615 PCT/US99/11219 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 5 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 J~gtlO, J~gtll, ?~gtl8-23, AZAP/R and the EMBL series
of ~5 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, pWEl5, pWEl6 and the charomid 9 series of vectors.



Alternatively, recombinant virus vectors including) but not limited to,
those derived from viruses such as herpes 20 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 30 with appropriate
transcriptional/translational control - 53    20 November 2002 WO 99l5961 S
PCTIL1S99/i I219 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 Laboratorv
Manual, Cold Spring Harbor Laboratory, 5 N.Y. and Ausubel et al., 1989,
Current Protocols in Molecular Biology, 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 S~rinq Harbor Symt~. Quant. Biol. 50:399-409; MacDonald,
I987, Hepatology 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 99/59615 PCT/US99/11219 38:647-658; Adams et al., 1985, Nature
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 bevel. 1:268-276) alpha-fetoprotein gene 5 control region which is
active in liver (Krumlauf et al., 1985, Mol. Cell. Biol. 5:1639-l648;
Hammer et al., 1987, 10 Science 235:53-58); alpha-1-antitrypsin gene
control region which is active in liver (Kelsey et al., 1987, Genes and
bevel. 1:161-171); beta-globin gene control region which is active in
myeloid cells (Magram et al., 1985, Nature 315:338 340; 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 al., 1987, Cell
48:703-712); myosin light chain-2 gene control region which is active in
skeletal muscle (Shani, 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 25
promoters does not require the presence of a specific substrate to induce
gene expression and will occur under a11 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 200f W O 99/59615 PCT/US99/11219 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. 5 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 HYBRID 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 pharraacokinetic 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 core polypeptides when the resulting hybrid
polypeptides are - 56    20 November 2002 WO 99/596I5 PGT/US99/I 1219
present in cell culture, tissue culture or patient samples, (eTa., 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. l0 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 ZQ 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-Barr 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 200f WO 99I59615 PCT/US99/11219 but are not limited to
modulation of neurotransmitter exchange via cell fusion, and sperm-egg
fusion. Among the intracellular disorders involving soiled-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 15 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 5 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, e.a., 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 AND 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 ~~Remington's Pharmaceutical Sciences",
latest edition, Mack Publishing Co., Easton, PA. Suitable routes may
include oral, rectal, vaginal, lung (era., 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
99/596I5 PCT/llS99/1 I 219 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 are 10 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 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 99I59615 PCI'lIJS99/112l9
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, for T1249, will
provide 5 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 (C,~;") 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 15 body weight and as high
as 10 mg/kg body weight. More preferably an effective dosage range is from
0.1 - 100 ug/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, 1-1O0 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 99I59615 PCT/US99/l I 219 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 TCso (e.Q., 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. 15 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 20 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 99I59615 PCT/US99/11219 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 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 Ieast 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 Table 2 derived
from HIV-1 or HIV-2, any other hybrid polypeptide 15 whose core polypeptide
is, at least in part, derived from HIV-1 or HIV-2, cytokines, era., rIFN a,
rIFN ~3, rIFN y; inhibitors of reverse transcriptase, including nucleoside
and non-nucleoside inhibitors, eg., 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.
2$ 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 a11 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.ct. Fingl et al., 1975, in "The Pharmacological Basis of
Therapeutics", Ch. 1 p. 1). 5 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 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 991596I5
PCT/US99111219 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, ZO capsules, or
solutions. For oral administration of peptides, techniques such of those
utilized by, e~g., 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,
eq., 15 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 of 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/US99/112l9 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 l0
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 paraffin, 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 3o i~unological
response. Such adjuvants may include, but are not limited to mineral gels
such as aluminum hydroxide; - 66    20 November 2002 WO 99/596l5
PC'1'/US99/11219 



surface active substances such as lysolecithin, pluronic polyols,
polyanions; other peptides; oil emulsions; and potentially useful adjuvants
such as BCG and Corynebacterium parwm. Many methods may be used to
introduce the vaccine formulations described here. These methods include
but are 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. I3, 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 in vitro as well as in
30 the HuPBMC SLID mouse model of HIV-1 infection in vivo. In the
biological assays described below, the activity of the - 67    20 November
2002 WO 99I59615 PCT/US99/112 t 9 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. S 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 1S
T,~LLEQAQIQQEKNEYELQKLDK-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. VIRUS The HIV-1,,"I virus (Popovic, M. et al., 1984, Science
224:497-508) was propagated in CEM cells cultured in RPMI 1640 containing
20% fetal calf serum. Supernatant from the infected CEM cells was passed
through a 0.2~Cm 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
20w1 CEM - 68    20 November 2002 WO 99I59615 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 5 evidenced by
reverse transcriptase activity released to the supernatant. The TCIDso 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-ll,p,i virus in 96-well tissue culture plates in a
final volume of 100C1 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% CO2. 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 ~,1/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 



30o 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 ~1/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% CO2.
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 200 ~1 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 I% Triton-X100. 10
ul of each supernatant/Triton X-100 sample were added to 50 ul of RT
cocktail (75 mM KCl, 2 mM Clevelands reagent, 5 mM MgCl2, 5 ~g/ml poly A,
o.25 units/ml oligo dT, 0.05% NP40, 50 mM Tris-HC1, pH 7.8, 0.5 ~uM 25
non-radioactive dTTP, and 10 cCi/ml 32P-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 #1450-423) 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 ul - 70    20 November 2002 WO
99/59615 PCT/US99/1 t219 2x SSC using full vacuum. Minifold was
disassembled andgridded 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 5 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 l0 controls (analyzed by ImageQuant volume
report, corrected for background). 7.Z.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 ~eg/ml)
and CD28 antibodies (0.1 ~,g/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 I00 ~cl. Peptide stock
solutions were made in DPBS (1 mg/mi). 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 20Q2 WO 99I59615 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 .s
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
~tl of peptide solution (approximately 3.75 mg/ml), dosing solution
concentration was determined using the Edelhoch method, (Edelhoch, 1967,
Biochemistry 6:l948-1954) method and adjusted based on animal weight such
that each animal received a dose of 2.5 mg/kg). Approximately 250-300 ~cl
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. 20 7,1,g,
FLUORESCENCE HPLC ANALYSIS OF PLASMA SAMPLES 100 ul of sample plasma was
added to 900 ~C1 of precipitation buffer (acetonitrile, 1.0% TFA,
detergent) resulting in precipitation of the majority of plasma proteins.
Following centrifugation at 1O,000 rpm for 10 min, 25 400 ~,1 of the
supernatant was removed and added to 60O ~C1 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 99I59615 PCT/US99/11219
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.
81:577-586) 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 10 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, e.Q., Lennette, E.H. et al., eds., 1969, "Diagnostic
Procedures for Z5 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 (70,0o0 and 10,000 respectively)
were plated and incubated with serially diluted peptide for 24 hours in a
total volume of 100 gel. Following incubation, 25 ~C1 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 PCT/LIS99/1 I219 an approximately 2.5-5-fold 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). 5 Most notably, T1249 was over 8O0-fold more potent
than T20 against HIV-2 NIHZ. TABLE 3  10 Virus isolate T20 



~ng~~) a T1249 (ng/ml) a_ Pold Differenc aHIV-1 IIIb2.591.092.5HIV-1 G691-2
(AZT-R)406.01l6.0125HIV-1 G762-3 (Pre- AZT)340.l1l2.2128HIV-1
MN20.073.176i5 HIV-1 RF 6.1 7 2.1 7 3Hzv-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
all 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 99/59615 PCTlUS99/1 ! 219 301714 (>25-fold), which is one of the least
sensitive isolates to T20. In addition, T1249 is at least 10O-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 TABhE 4 10 15 20 T20 T1249II
VirusEC-50Vn/Vo=0.18Vn/Vo=0.1EC-50Vn/Vo=0.1IsolateC-FoldFold50DifferenceDif
ferenceHIV-1428081058IIIBHIV-11150161189320HIV-I10654000431052538301714t(su
btypeB,
NSI)HIV-1132000.204310G691-23i(AZT-R)HIV-11662l011316616pNL4-3SIV-B6702313>
l000021l001l0>100 7.2.3. ANTIVIRAL ACTIVITY - HuPBMC INFECTIVITY ASSAYS 25
T1249 was directly compared to T20 in HuPBMC 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 a11 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 99I59615 PCT/US99/t l219
sensitive clinical isolates to T20 exhibited 10-fold or greater sensitivity
to T1249. It is noteworthy that HIV-1 932N, 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  Tao Tia49 iI virus isolate (HIV-1)Vn/Vo = 0.1 (ng/ml)Vn/Vo ~ 0.1
(ng/ml)Fold DifferenceIIIB25080393206000' 13046301714 (subtype B,
NSI)800070O11302056 (subtype B, NSI)800909301593 (subtype B,
SI)350020018302077 (subtype A)330023014302l43 (SI)16002207G691-2
(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 RESISTANT hAB in virus mediated
chronically infected yells (Table 6, potent than T20
VirusT20nT1299nFoldIsolate(ng/ml)(ng/ml)DifferenceHIV-1 pNL4-3
SM405.332.13l933 0(T20 Resistant) - 76    20 November 2002 WO 99I5961 S
PCT/US99/1 I 219 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.
72:986-993). 5 



10 15 TABhE 7 T20 T1249VirusEC-Vn/VoEC-50Vn/Vo=0.1EC-50Vn/Vo=0.1Isolate50=
0.1FoldFold(HIV-1)DifferenceDifferencepNL4-31662l011316616pNL4-3
SM909004112382(T20-R) IpNL4-3 SM4102600411103236(T20-R)Duke pNL4-3 STM >50
>5000 1 13 >50000I >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. TAHhE 8 25 30
Tao T1a49Virus Isolate (HIV-1)Vn/Vo = 0.1 (ng/ml)Vn/Vo = 0.1 (ag/ml)Fold
DifferencepNL4-3350030117pNL4-3 SM (T20-R)>l000040>250 _ 77 _   



20 November 2002 WO 99/59615 PCT/t1S99/i 12l9 7.2.5. ANTIVIRAL ACTIVITY -
IN VIVO SCIDHuPBMC MODEL In vivo antiviral activity of T1249 was directly
compared to T20 activity in the HuPBMC-SLID mouse model of HIV-1 9320
infection (FIG. 3). Two weeks after 5 reconstitution with HuPBMCs, mice
were infected IP on day 0 with 1O3 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 10 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 i logo 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 5 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 overt evidence of T1249
cytotoxicity has been 10 observed in vitro, as demonstrated in FIG. 6. 



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 lzsl 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 20 shown in
FIG.7. Nonspecific binding was defined as binding of the radioligand in the
presence of 1 ACM unlabeled peptide. Specific binding was the difference
between total and nonspecific binding. The results demonstrate that
lzsl_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 izsl-T1249 and lzsl-T20 binding was
determined on scintillating microtitre plates coated with 0.5 ~g/ml
M41A178. 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 ~cM in
one-tenth of the total assay volume. Initial on- and off-rates for
lzsl_T1249 _ 79    20 November 2002 WO 99/59G15 PCTIUS99/ 112l 9 were
significantly slower than those of lzsl_T20. Dissociation patterns for both
radioligands were unchanged when dissociation was initiated with the other
unlabeled peptide (i.e., lzsl-T1.249 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
lzsl-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 ZO T1249 is required to fully compete for bound
lzsl-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, 1gC). 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 (1) 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 W O 99/59615 PCT/US99/11219 7.2.l0. 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 M4i~178 (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 M410178 prior to addition
of proteinase-K ~p (FIG. 15, lane 7), a protected HR-1 fragment of
approximately 650O 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 M410178 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 W O 99/5961 S PCT/[JS99/I I 219 8.1.2.
RESPIRATORY SYNCYTIAL VIRUS PLAOUE 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 5 were assembled. The final
concentration range of peptide started at 50ug/ml or 100~Cg/ml, with a
total of eleven twofold dilutions. The RSV was prepared at a concentration
of 100PFU/well in 100A 3% EMEM, as determined by a known titer of RSV. The
virus is then added to a11 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 15 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. lOA-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 99I59615 pCT/US99/11219 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 l0 Properties. The following LH hybrid peptides
were synthesized and purified using the methods described above: core
peptide T1323 (Ac-QHWSYGLRPG-NH2) 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 12B, 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 HYBRID 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 99/596I5 PCT/US99/I 1219 10.1. MATERIALS AND
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
ca~eter 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 pararaeters, 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., 199l, 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 i.n 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
99/59615 PCT/US9911 I219 



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 Ti249 in plasma and
lymphatic fluid were determined using a standard T1249 Competitive ELISA
assay (Hamilton, G. 1991, p. 139, in "Tmmunochemistry of Solid-Phase
Immunoassay,", Butler, J., ed., CRC Press, Boston). 10 10.1.2. 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, 12, 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 99/59615 PCT/US99/11219 G. et al.,
1991, Clin. Chem. 37:1534-1539; Deaver, D., 195; Nature 377:758). 10.1.3.
BRIDGING PHARMACOKINETIC STUDY Six male cynomolgus monkeys were randomly
assigned to 5 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
pharmacokinetic 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. l0.2. RESUhTS 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 all
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 99/59615 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
(Cpss) 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 FIG. 16A, respectively. 10 TABLE 9 Dose
Groups Parameter o.5 mg/kg 2.o mg/kg 6.5 mg/kg Cpss (~tg/ml) 0.80 2.80 10.9
15 AUC~o_12n, (h9'h/ml) 7.99 25.9 120 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 i0 Dose Groups/Administration ~sc~ ~iv~ Parameter 1.2 mg/kg 15 mg/kg
1.5 mg/kg 5.o mg/kg 30 tll2, termiaa~ 2.02 2.00 2.46 1.86 (hours) _ 87 _
20 November 2002 WO 991596t5 PCT/US99It 12 i 9 tmax (hour.S) 1.091.88 -
-Cmax (hg/ml) 6.372l.5 15.7 46.3AUC~o_izn~ 27. 0107 45.6 118(~sgh/ml)5
AUC~o_>) 27.6110 47.1 120(~cg'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
(1-2 mg/kg) T1249 exhibited a relative bioavailability (FR) of 73% for
subcutaneous administration. Relative bioavailability was 30o when
high-dose (I5 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. 15 TABhE 11 Route Dose
ADCio__~ Normalized ADC~o_ F~ (mg/xg) (~Jh/ml) -> (~cgh/ml Low Dose 20 SC
1.2 27.6 34.5~a~ 73 IV 1.5 47.1  High Dose SC 15 1l0 36.5' 30 IV 5 120 -  2
5 "' Normalized from a 1.2 mg/kg 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 PCTIUS99/I 1219 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 5
elimination profile was indistinguishable from other members of the group.
Comparison of the elimination phase half-life (t1/2) for plasma and lymph
suggest that the transit of T1249 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 IC9o 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 all measurable time points, indicating that T1249 does not penetrate the
central nervous system after a single dose 20 administration. TABLE 12
T1249 Parameter Plasma Lymph 25 tiiz r 2 . 60. 41 1. 30. 27
elimination(hours) Cmax (hg/ml) 291 133~a~/155~b~ AUC~o_sn) (f~g'h/ml) 506
348~a~/411~b~ AUC~o_m) (~g'h/ml) 598 390ta~/449~b~ C1 (ml/h) 7.8 11.5  30 _
89 _   20 November 2002 



WO 99159615 PCT/US99I11219 '' Calculated averages include one animal (Rat
il) 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 )i1. 5 10.2.2. PHARMACOKINETICS OF
T1249 ADMINISTERED TO PRIMATES 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 ~Cg/ml of T1249 were achieved by a11 routes
of administration and quantifiable 10 levels (i.e., levels greater than 0.5
~cg/ml) were detected at 24 hours after SC and IV administration. The
elimination t1,2 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 all 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 m~eys 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 99/596I5 PCTlUS99/11219 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 (o. s) sc
(l. s) =M (o. e) iv (o. s) ti/z, canupai
(h)6.23t0.524.83*0.485.55*0.925.57*0.24 5.35t0.95t~,x
(h)3.97*1.184.58t1.454.72*1.812.32*0.43 -C"",
(~g/ml)3.1710.U96.85*1.0113.3*2.556.37t1.69
26.7t0.2510AUC~o_z,)37.5t6.68.12t11.416834.056.4t12.3 87.4t25.0(~gh/ml)
AUCio__) 40.98.2 85.3*13.6 181t44.0 59.51I3.1 92.5*25.0 (ugh/ml) 92.3 64.4
~'R (%)  15 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_lzn~~ values varied in
direct proportion to - 91    20 November 2002 WO 99/596l S PCTNS99/11219
the dose level for both drug formulations. Calculated AUCio_lz,,r) values
for the drug product ranged from 43% to 80 % of the AUC,o_lznr) 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 10 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
(t,uax) is achieved and tl,z These results indicate that the formulation of
bulk drug substance used in the pharmacology program yields comparable 15
AUC 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 ~e 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 99I59615 PCT/US9911 I 219 WHAT IS CLAIMED
IS: 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 e~ancer 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 25 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; LEENITALLEEAQIQQEKNMYELQKLNS; - 93  



20 November 2002 WO 99I59615 PCT/US99/11219 LEANISQSLEQAQIQQEKNMYELQKLNS;
NNYTShIHSLIEESQNQQEKNEQELLEL; DFLEENITALLEEAQIQQEKNMYELQKL;
RYLEANISQSLEQAQIQQEKNMYELQKL; RYLEANITALLEQAQIQQEKNEYELQKL;
NNYTSLIHSLIEESQNQQEKNEQELLELDK; TALLEQAQIQQEKNEYELQKLDK;
TALLEQAQIQQEKNEYELQKLDE; 5 TALLEQAQIQQEKNEYELQKLIE;
TALLEQAQIQQEKIEYELQKLDK; TALLEQAQIQQEKIEYELQKLDE; TALLEQAQIQQEKIEYELQKLIE;
TALLEQAQIQQEKIEYELQKLE; TALLEQAQIQQEKIEYELQKLAK; 10 T~EQAQIQQEKIEYELQKLAE;
TALLEQAQIQQEKAEYELQKLE; TALLEQAQIQQEKNEYELQKLE; TALLEQAQIQQEKGEYELQKLE;
TALLEQAQIQQEKAEYELQKLAK; TALLEQAQIQQEKNEYELQKLAK; 15
Tp,T~T,EQAQIQQEKGEYELQKLA,K; TALLEQAQIQQEKAEYELQKLAE;
TALLEQAQIQQEKNEYELQKLAE; TALLEQAQIQQEKGEYELQKLAE;
DEFDASISQVNEKINQSLAFIRKSDELL; DEYDASISQVNEKINQALAYIREADEL; 20
DEYDASISQVNEEINQALAYIRKADEL; DEFDESISQVNEKIEESLAFIRKSDELL;
DEFDESISQVNEKIEESLAFIRKSDEL; or QHWSYGLRPG. ld. The hybrid polypeptide of
Claim 9, wherein the enhancer peptide sequence is linked to the
amino-terminal end 25 of the core polypeptide. 11. The hybrid polypeptide
of Claim 10, further comprising an enhancer peptide sequence linked to the
carboxy-terminal end of the core polypeptide. 30 - 94    WO 99/59615 



20 November 2002 PCT/US99/11219 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:
YTSLIHSLTEESQNQQEKNEQELLELDK; LEENITALLEEAQIQQEKNMYELQKLNS;
LEANISQSLEQAQIQQEKNMYELQKLNS; NNYTSLIHSLIEESQNQQEKNEQELLEL;
DFLEENITALLEEAQIQQEKNMYELQKL; RYLEANISQSLEQAQIQQEKNMYELQKL;
RYLEANITALLEQAQIQQEKNEYELQKL; NNYTSLIHSLIEESQNQQEKNEQELLELDK;
TALLEQAQIQQEKNEYELQKLDK; 20 T~,EQAQIQQEKNEYELQKLDE;
TALLEQAQIQQEKNEYELQRLIE; TALLEQAQIQQEKIEYELQKLDK; TALLEQAQIQQEKIEYELQKLDE;
TALLEQAQIQQEKIEYELQKLIE; TALLEQAQIQQEKIEYELQKLE; 25 T~EQAQIQQEKIEYELQKLAK;
TALLEQAQIQQEKIEYELQKLAE; TALLEQAQIQQEKAEYELQKLE; TALLEQAQIQQEKNEYELQKLE;
TALLEQAQIQQEKGEYELQKLE; TALLEQAQIQQEKAEYELQKLAK; 30
TAT~T,EQAQIQQEKNEYELQKLAK; TALLEQAQIQQEKGEYELQKLAK; - 95    



20 November 2002 TALLEQAQIQQEKAEYELQKLAE; TALLEQAQIQQEKNEYELQKLAE;
TALLEQAQIQQEKGEYELQKLAE; DEFDASISQVNEKINQSLAFIRKSDELL;
DEYDASISQVNEKINQALAYIREADEL; DEYDASISQVNEEINQALAYIRKADEL;
DEFDESISQVNEKIEESLAFIRKSDEL; QHWSYGLRPG. 96 DEFDESISQVNEKIEESLAFIRKSDELL;
or 17. 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 care 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 97 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, 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 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 ID N0:1129) or WASLWEWF (SEQ ID N0:1433) and the
core polypeptide comprises the following amino acid sequence:
TALLEQAQIQQEKNEYELQKLDK (SEQ ID NO: 1286). 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, WXXXWXWX, XXXWXWX, XXWXWX, XWXWX, WXWX, WXXXWXW, WXXXW, IXXXWXXW,
XXXWXXW, XXWXXW, XWXXW, XWXV'JXXXW, XWXWXXX, XWXWXX, XWXW, WXWXXXW, or
XWXXXW, 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 98 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, 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). 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: 1286); and a pharmaceutically
acceptable earner. 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 far treating HIV
infection. 39. The use of Claim 38 wherein the therapeutic agent is an
antiviral agent. 4p. The use of Glaim 39 wherein the antiviral agent is
T20, T21 ar T7 249. 41. The use of Glaim 39 wherein the antivlra~l agent is
a nucleoside reverse transcriptase inhibitor, a non-nucleoside reverse
transcriptase inhibitor, an inhibitor of H!V 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 AZ f, 3'~C, D4T, ddl, ddC, ddA, adefovir or abacavir. 43. The use of
Glaim 41 wherein the non-nucleoside reverse transcriptase inhibitor is
delaviridine, nevirapine or efavirenz. 44. The use of Claim 41 wherein the
inhibitor of HIV protease is ritanavir, nelfinavir) amprenavir, saquinavir,
indinavir, AEtT-3~'8 or ACT 538. 



45. The use of Glaim 41 wherein the inhibitor of viral mRNA capping is
ribavirin. 46. The use of Claim 41 wherein the inhibitor of glycoprotein
processing is castanospermme. 47. A pharmaceutically acceptable composition
for the treatment of HIV infection which comprises an effective amount of a
hybrid palypeptide or a pharmaceutically acceptable derivative thereof, an
effective amount of at least one other therapeutic agent and a
pharmaceutically acceptat~le c2~rrier_ 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 60. 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, adefovir or abacavir. S2. The
composition of Claim 50 wherein the non-nucleoside reverse transeriptase
inhibitor is delaviridine, neviraplne ar efavirenz. 53. The composition of
Claim 5a wherein the inhibitor of HIV protease is ritonavir, nelfinavir,
amprenavir) saqulnavir, indinavir) ACT-373 or ABT-538. 5~4. The composition
of Claim 5Q wherein the inhibitor of viral mRNA capping is ribavirin. 55.
The composition of Claim 50 wherein the inhibitor of glycapratein
processing is castanospermine. .AS,.A&!.A@!yy.AN.A;
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