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METHOD OF TREATMENT OF HIV OR Al DS

The present invention relates to methods of treatnent

of HV or AlDS.

o

Backgr ound

Human i munodeficiency virus (HV) is a lentivirus (a
menber of the retrovirus famly) that causes acguired
i munodeficiency syndrome (AIDS), a condition in humans in
10 which the immune system begins to fail, leading to life-
threatening opportunistic infections.

HYV infects primarily vital cells in the human imune
system such as CD4+ T cells) , nacrophages and dendritic
cells. HYV infection leads to low levels of CD4+ T cells
15 through three main mechani sns: First, direct viral killing
of infected cells; second, increased rates of apoptosis in
infected cells; and third, killing of infected CD4+ T cells
by CD8 cytotoxic |ynmphocytes that recognize infected cells.
Wen C4+ T cell nunbers decline below a critical |evel,

20 cell mediated immunity is lost, and the body becones
progressively nore susceptible to opportunistic infections.

Most untreated people infected with H V-1 eventually
develop AIDS. These individuals nopstly die from

opportunistic infections or malignhancies associated wth the

1

progressive failure of the inmune system HV progresses to

AIDS at a variable rate affected by viral, host, and

envi ronnent al factors; nobst wll progress to AIDS within 10
years of HV infection: some will have progressed much
sooner, and sone wll take nuch longer. Treatnment wth anti-

30 retrovirals increases the life expectancy of people infected
with HV. Even after H'V has progressed to diagnosable AlDS,

the average survival tinme with antiretroviral t herapy was
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estimated to be nore than 5 years as of 2005. W t hout
antiretroviral therapy, soneone who has AIDS typically dies
within a year.

Current treatnent for HV infection consists of highly
active antiretroviral therapy, or HAART. This has been
highly beneficial to many H V-infected individuals since its
introduction in 1996, when the protease inhibitor-based
HAART initially becane available. Current HAART options are
conbi nations (or "cocktails") consisting of at least three

drugs belonging to at least two types, or "classes, of
antiretroviral agents. Typically, these classes are two
nucl eosi de anal ogue reverse transcriptase inhibitors (NARTIs
or NRTIs) plus either a protease inhibitor or a non-
nucl eoside reverse transcriptase inhibitor (NNRTI)

Despite the success of HAART in controlling HYV
infection and reducing HI V-associated nortality, current
drug reginens are unable to conpletely eradicate HV
infection. Many people on HAART achieve suppression of HV

to levels below the Iimt of detection of standard clinical

assays for many years. However, upon w thdrawal of HAART,

H'V viral |oads rebound quickly with a concomitant decline
in CD4+ T cells, which, in nbst cases, absent a resunption
of treatnent, |leads to AIDS and death.

It is an aim of an enbodi nent of the invention to

provide a treatnent for HV or AlDs.

Sumary

A first aspect of the invention provides a nethod of
treating H'V or AIDS conprising administering a conposition
conprising a polypeptide conprising LKKTETQ (SEQ ID NO 1)

or a variant thereof.
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An alternative first aspect provides a conposition
conprising a polypeptide conprising LKKTETQ (SEQ ID NO 1)
or a variant thereof for treating HV or AlIDS.

An alternative first aspect provides use of a
conposition conprising a polypeptide conprising LKKTETQ (SEQ
IDNO 1) or a variant thereof in the manufacture of a
nmedi canent for treating HV or AlDS.

A second aspect of the invention provides a nethod of
treating H'V or AIDS conprising administering a conposition
conprising a peptidomnetic of a polypeptide conprising
am no acid seguence LKKTETQ (SEQ ID NO 1) or a variant
t her eof .

An alternative second aspect provides a conposition
conprising a peptidomnetic of a polypeptide conprising
am no acid seguence LKKTETQ (SEQ ID NO 1) or a variant
thereof for treating HV or AlDs.

An alternative second aspect provides use of a
conmposition conprising a peptidomnetic of a polypeptide
conprising amno acid seguence LKKTETQ (SEQ ID NO 1) or a
variant thereof in the manufacture of a nedicanent for
treating HV or AlDs.

In one enbodinent of the first aspect the pol ypeptide
is LKKTETQ (SEQ ID NO:1) or Ac-LKKTETQ-CH or conprises a
fragment of thynosin beta 4 conprising LKKTETQ (SEQ ID NO:1)
or consists essentially of SEQ ID NO 3.

In one enbodiment of the second aspect the
peptidominmetic is based on the polypeptide LKKTETQ (SEQ ID
NO:1) . In one enbodinent of the second aspect the
peptidominetic is based on a thynbsin beta 4 fragnent
thereof conprising LKKTETQ (SEQ ID NO:I)or a peptide
consisting essentially of SEQ ID NO 3.
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Detail ed Description

The present invention is based on the discovery that
adm nistration of the peptide of SEQ ID NO 1, a peptide
derived from thynosin beta 4 (TP4), to HV positive patients
and those that had progressed to showing synptonms of AIDS
increased CD4 and CD8 positive white blood cell counts and
decreased viral load significantly.

The peptide of SEQ ID NO 1 has no effect on T-cell
tropic or macrophage tropic HV isolates cultured in prinmary
cells, indicating its anti-HV activity is caused by an
alternative mechanism

TB4 is a small naturally occurring 43 anmino acid
peptide (SEQ ID NO 2) first isolated from the thynus in
1981 and now identified in many tissues. TB4 has been
inplicated in many biological activities, including wound
heal i ng, angiogenesis, actin binding, cell mgration and
cell adhesion. It is anti-microbial , anti-apoptotic and has

anti-inflamatory activity.

MSDKPDMVAEI  EKFDKSKLKK  TETQEKNPLP SKETI EQEKQ AGES (SEQ I D NO

2)

Until the present invention, it had not been disclosed
or suggested that LKKTETQ (SEQ ID NO 1) can be used for the
treatment of HV or AlDs.

In one enbodiment the polypeptide does not conprise
full length human wild type TB4 of SEQ ID NO 2.

The pol ypeptide for use in the first and second aspects
may include TR4, and/or TpR4 isoforms, analogues or
derivatives conprising SEQ ID NO 1 or a variant thereof.

Variants of SEQ ID NO 1 are polypeptides in which at

one or nore amno acids positions there is an amno acid
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insertion, deletion or substitution, either conservative or
non- conservati ve. There may be a nmutation at one, two,
three or four of the positions of the polypeptide sequence
LKKTETQ (SEQ ID NO: 1) .

A conservative substitution is a substitution of a
simlarly sized or charged residue for another, for exanple
substitution of one residue in the following groups wth

another in the same group would be considered conservative:

dy, Aa
Val, lie, Leu
Asp, du
Asn, Gn,
Ser, Thr
Lys, Arg
Phe, Tyr

In one enbodinment variants are based on the consensus
sequence X;LEX2I'X3X.XsX6 (SEQ ID NO 3), wherein X is any
am no acid. Preferably X is a conservative substitution of
the native amino acid of TB4 given in SEQ ID NO 2,

In one enbodiment X, is 1, 2, 3, 4, or 5 amino acid
residues or is absent, X,is K, Hor A, X;is Eor N, X4 1is
T or ¥, X5is Q, N, E or A and X;is 1, 2, 3, 4 or 5 amino
acid residues or is absent.

Preferably X, conprises (F/L) (OON (SIAT/KIN) (KNG

Preferably X: conprises (E/T) (K E) (NE)

The pol ypeptide may conprise one of amno acid
sequences :

FDKSKLKKTETQEKN (SEQ ID NO 1)

FDKAKLKKTETQEKN (SEQ ID NO 5)

FDRSKLKKTETNTEE (SEQ ID NO )

FDKTKLKKTE TQEKN (SEQ ID NO 7)

FDKSKLKKTNTEEKN  (SEQ I D NO 38)
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FDRSKLKKTNTEEKN ~ (SEQ ID NO: g9)
FDKTKLKKTE TAEKN (SEQ I D NO: 10)
FNRAKLKKTE TQEKN (SEQ ID NO: 11)
FNKAKLKKTEMQEKN ~ (SEQ I D NO: 12)
FDAKKLKHTETNEKN ~ (SEQ | D NO: 13)
FNQNNLKHTE TNEKN  (SEQ | D NO: 14)
LDKAKLKATEMQEKN ~ (SEQ | D NO: 15)
FDKAGLKKTETEEKE ~ (SEQ | D NO: 16)

I n one enbodi ment t he pol ypeptide consists essentially
of the amno acid sequence provided in SEQ ID NGO 1 or in
any one of SEQ ID NGs: 3-16.

I n one enbodi ment t he pol ypeptide has an N termnal
acetyl group and a C termnal hydr oxy! group, for example
Ac- LKKTETQ CH.

I n another enbodi ment t he pol ypeptide conprises or
consists essentially of oxidized TB4, N-term nal variants of
T4, Ctermnal variants of T{4, polypeptides or peptide
fragnments conprising or consisting essentially of the am no
acid sequence LKKTETQ  LKKTETQ  LKKTNTQ = KLKKTETQ LKKTETQQ,
conservative variants thereof, or other peptide agents as
descri bed herein, having activity as described herein.

I nt er nati onal Application Serial No. PCT/US99/17282,

i ncor por at ed herein by reference, di scl oses LKKTET (SEQ ID

NGO 17) and isofornms of T[R4 which may be useful in
accordance with the present invention as well as amino acid
sequence LKKTETQ and conservative variants thereof, which
may be utilized with the present invention.

I nt er nati onal Application Serial No. PCT/GB99/00833 (WO

99/ 49883) , incorporated herein by reference, di scl oses
oxidized TP4 which may be utilized in accordance with the
present invention.
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Al though the present invention is described primrily
hereinafter with respect to SEQ ID NO 1, it is to be
understood that the following description is intended to be

equally applicable to anmino acid sequences provided as SEQ
ID NGs: 3-17 and to TP4 and T34 isoforns.

Many TR4 isoforns have been identified and have about
70% or about 75% or about 80% or nore honblogy to the
known am no acid sequence of Tp4. Such isoforns include, for
exanple, TR4%*, TRo, TRIO, TRi1 , P12, P13, |P14 and TPR15.
Thus, it is specifically <contenplated that known T[(34
isoforms, such as TB4®°, TRo, TRIO, TRi1 , TR12, TPR13, TR14
and TP15, as well as TP4 isofornse not yet identified, wll
be useful in the nmethods of the invention. The invention
therefore further provides a conposition conprising Tp4 or
fragnents or variants or TP4 isoforms Tp4*%, TRo, TRLO,
TRiT, 1PB12, TR13, TR14 and TPR15 or fragnents or variants for
treating HV or AIDS.

In one enbodinent the conposition is a pharmaceutical
conposition and conprises a pharanteutically accept abl e
carrier

In another enbodinent the conposition 1is a veterinary
conposition and conprises a carrier suitable for veterinary
use .

By the term "derivative thereof", we mean a peptide
within which amino acids residues are replaced by residues
(whet her natural am no acids, non-natural am no acids or
amno acid mmcs) wth simlar side chains or peptide
backbone properties.

Addi tional ly, either one or both termnals of such
peptides nmay be protected by N and C-terninal protecting
groups, for exanple, groups wth sinilar properties to

acetyl or amide groups. It will be appreciated that the
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am no acid sequence nmmy be varied, truncated or nodified
once the final peptide is forned.

Such derivatives nmmy increase or decrease the peptide
half-life in vivo. Exanples of derivatives capable of
increasing the half-life of peptide and pol ypeptides
according to the invention include peptoid derivatives of
t he pol ypepti des, D-amino acid derivatives of the
pol ypeptides, and peptide-peptoid hybrids.

The preparation of polypeptides is a routine process.
For exanmple, the polypeptide can be synthesised, and nany
conpanies offer the conmmercial synthesis of peptides.

Laboratory techniques are also well known for the
preparation of peptides, such nethods being readily
performed by a skilled person; for exanple, using
reconbi nant DNA technologies as set out in Sanbrook et al
(2001) : Mblecular cloning, a laboratory nmanual, 3rd edition,
Cold Spring Harbor Press, Cold Spring Harbor, New York.
Hence the skilled person can prepare thynosin (3 4
pol ypeptides wusing the information provided herein and from
common general know edge.

The terns polypeptide and peptide herein are used
i nterchangeably and no size restriction is intended when the
term peptide is used instead of polypeptide or vice versa.

Peptides and pol ypeptides wused according to the
invention may be subject to degradation by a nunber of neans
(such as protease activity in biological systens) . Such
degradation may linmt the bioavailability of the
pol ypeptides and hence the ability of the polypeptides to
achieve their biological function. There are w de ranges of
wel | established techniques by which derivatives that have
enhanced stability in biological contexts can be designed

and produced. Such polypeptide derivatives nmmy have inproved
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bi oavailability as a result of increased resistance to
prot ease- medi at ed degradati on.

In one enbodinment, a derivative or anal ogue suitable
for use according to the invention is nore protease-
resistant than the peptide fromwhich it is derived.

The pol ypeptide may be nmade nore protease-resistant by
protecting the N and/or C terminal. For exanple, the N
term nal may be protected by an acetyl group, or by an alkyl
or aryl group, or an alkyl-CO or aryl-CO group, each of
which may be optionally substituted. The C terminal may be
protected by an am de group or by a substituted am de group.

Prot ease-resi stance of a polypeptide derivative and the
pol ypeptide from which it is derived may be evaluated by
means of well-known protein degradation assays. The relative
val ues of protease resistance for the pol ypeptide derivative
and pol ypeptide may then be conpared.

Peptoi d derivatives of the pol ypeptides of the
invention may be readily designed from know edge of the
structure of the polypeptide. Commercially available
software may be used to devel op peptoid derivatives
according to well-established protocols.

A further enbodinment of a nodified form of peptides
according to the invention conprises D-amno acid forns of
the peptide. The preparation of peptides using D-amno acids
rather than L-amino acids greatly decreases any unwanted
breakdown of such an agent by normal netabolic processes,
decreasing the amounts of agent which need to be
adm ni stered, along with the frequency of its
adm ni stration .

Pepti des, anal ogues, or derivatives represent products

that may advantageously be expressed by biological cells and
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the invention includes use of such agents produced
reconmbi nant 1|y.

The term "peptidomnetic" refers to a conpound that
nmmcs the conformation and desirable features of a
particular peptide as a therapeutic agent, but that avoids
the undesirable features. For exanple, norphine is a
compound which can be orally admnistered, and which is a
peptidom netic of the peptide endorphin. There are a nunber
of different approaches to the design and synthesis of
peptidom netics, as is well known in the art.

The peptides can also contain further amno acid
sequences which are not derived from the amino acid sequence
of thynmosin: for exanple, other amno acid sequences which
provide a separate function of the peptide (such as a tag,
or a catalytic domain) . Such peptides are also included in
the aspects of the invention.

Also, it will be appreciated that the invention my be
put into effect using derivatives or anal ogues of these
preferred peptides that still lie within the scope of the
claime with regard to SEQ ID NO 1 and variants thereof.

Al'l peptides, polypeptides, fragnments, variants,
derivatives or peptidomnetics of TP4 conprising or based on
SEQ ID NO:1 or a variant thereof are hereinafter referred to
as therapeutic agent (s)y . Such therapeutic agents are all
capable of reducing CD4 positive cell levels in subjects
infected with H'V or AlDS.

As can be appreciated, the nedicanment my be
adm nistered to a variety of different subjects. By
"subject" we include any animal that is susceptible to
developing HV or AIDS or who is infected with the disease,

preferably a vertebrate, nore preferably a manmmal such as a

10
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donmesticated or farnyard aninmal or a hunan. WNbst preferably
the subject is a hunman.

The therapeutic agent may be administered orally,
topically, or parenterally in nedicanents containing
conventional non-toxic pharmaceutically acceptable carriers,
adj uvants, and vehicl es.

The term parenteral as used herein includes
i ntravenous, intraarterial, i ntraperitoneal, i ntranmuscul ar,
subcut aneous, subconjunctival, intracavity, transdernmal and
subcut aneous injection, aerosol for admnistration to |lungs
or nasal cavity or admnistration by infusion by, for
exanpl e, osnotic punp.

Various neans by which a nedicament conprising a
t herapeutic agent can be formulated are provided below.

The therapeutic agent may be forrmulated into
conmpositions having a nunber of different forns depending,
in particular on the manner in which the conposition is to
be used. Thus, for exanple, the conposition may be in the
form of a powder, tablet, capsule, liquid, ointnent, cream
gel, hydrogel, aerosol, spray, mcelle, transdermal patch,
| i posome or any other suitable form that nmay be adm nistered
to a person or animal. It will be appreciated that the
vehicle for the polypeptide should be one which is well
tolerated by the subject to whom it is given, and preferably
enabl es delivery of the therapeutic agents to the target
cell, tissue, or organ.

Hence, it is preferred that that polypeptide is
delivered by nmeans of a suitably protected carrier particle,
for exanple, a mcelle.

The therapeutic agents nay be used in a nunber of ways.
For instance, systenmic admnistration nmay be required in

which case therapeutic agents nmay be contained within a

11
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conposition which may, for exanple, be ingested orally in
the form of a tablet, capsule or liquid. It is preferred
that therapeutic agents are administered by injection into
the blood stream Injections may be intravenous (bolus or
i nfusion) or subcutaneous (bolus or infusion)

Therapeutic agents nmay be conbined in pharnmaceutical
conpositions having a nunber of different forns depending,
in particular on the manner in which the conposition is to
be used. Thus, for exanple, the conposition may be in the
form of a powder, tablet, capsule, liquid, ointnent, cream
gel, hydrogel, aerosol, spray, mcelle, transdermal patch,
| i posone or any other suitable form that nmay be adm nistered
to a person or animal. It will be appreciated that the
vehicle used to provide the treatnent should be one which is
well tolerated by the subject to whom it is given, and
preferably enables delivery of the therapeutic to the target
cell, tissue, or organ.

In a preferred enbodinent, the pharmaceutical vehicle
is a liquid and the pharnaceutical conposition is in the
form of a solution. |In another enbodinent, the
pharmaceutical vehicle is a gel and the conposition is in
the form of a cream or the like.

Therapeutic agents may also be incorporated within a
sl ow or del ayed release device. Such devices may, for
exanple, be inserted on or under the skin, and the
therapeutic agent may be released over weeks or even nonths.
Such devices mmy be particularly advantageous when long term
treatnent with the therapeutic agents is required and which
would normally require frequent adnministration (e.g. at
| east daily injection)

It will be appreciated that the anobunt of a therapeutic

agent that is required is deternmned by its biological

12
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activity and bioavailability which in turn depends on the
node of administration, the physicochenm cal properties of
the therapeutic agent enployed, and whether the therapeutic
agent is being used as a nono-therapy or in a conbined
therapy. Also, the anpbunt will be deternmined by the nunber
and state of target cells to be treated. The frequency of
adm nistration wll also be influenced by the above-
nmentioned factors and particularly the half-life of the
therapeutic agent within the subject being treated.

Optimal dosages to be adnministered may be determ ned by
those skilled in the art, and will vary with the particular
therapeutic agent in use, the strength of the preparation,
the node of adm nistration, and the advancenent of the
di sease condition. Additional factors depending on the
particular subject being treated will result in a need to
adj ust dosages, including subject age, weight, gender, diet,
and time of administration

Known procedures, such as those conventionally enployed
by the pharnaceutical industry (e.g. in vivo
experinmentation, clinical trials, etc.), my be used to
establish specific formulations of therapeutic agents and
preci se therapeutic reginmes (such as daily doses of the
t herapeutic agents and the frequency of admnistration)

Daily doses may be given as a single adninistration
(e.g. a single daily injection).

Alternatively, the therapeutic agents used may require
adm nistration twice or nore tinmes during a day. As an
exanple, an therapeutic agents may be administered as two
(or nore depending upon the severity of the condition) daily
doses of between 1 mg and 1000 mg (i.e. assuming a body
wei ght of 70kg) . A patient receiving treatnent may take a

first dose upon waking and then a second dose in the evening

13
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(if on a two dose regine) or at 3 or 4 hourly intervals
thereafter. Alternatively, a slow release device may be used
to provide optiml doses to a patient without the need to
adm ni ster repeated doses.

In one enbodi nent the medi canent conprising the
therapeutic agent is administered subcutaneously or is
fornmul ated for subcutaneous administration to a subject. In
one enbodi nent the nedicament is an injectable conposition.

I'n one enbodi ment the nmedicanment is fornulated to
provide between 1 to 1000 mg of the therapeutic agent per
adm ni stration

A fifth aspect of the invention provides a population
of stem cells that secrete thynosin (B4 for use as a
medi canent for the prevention or treatment H 'V or AlDS.
Until the present disclosure, it had not been disclosed or
suggested that such stem cells would have this utility.

Stem cells are cells that have the potential to
differentiate into a nunber of cell types in the body.
Theoretically, stem cells may divide without limt to
replenish other cells for as long as the organism is alive.
Upon differentiation, the daughter cell has the potential to
remain a stem cell or becone another cell type, for exanple
lung cell and display its characteristics, thus holding
promise for many 5 diseases by replacing damaged tissues.
These phenonena may be induced under specific physiological
and experinental conditions.

In general, stem cell therapy represents a therapeutic
met hod by which degenerative and/progressive diseases (such
as those caused by premature death or malfunction of cell
types that the body is unable to replace) may be treated. It
is hoped that addition of stem cells may help nucleate and

pronote the devel opnment of functional cells and/or tissues

14
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to replace those lost, thereby restoring normal healthy
activity/ function .

For the purposes of the present invention, "stem cells”
are taken to conprise nullipotent, totipotent or pluripotent
cells, and progenitor «cells (or precursor cells) to conprise
multipotent cells. For the avoidance of doubt, the
medi canment and nethods of the invention can conprise a
therapeutically effective quantity of either stem or
progenitor «cells, or both stem and progenitor cells.

A suitable source of stem cells that nay be used in
accordance wth the present invention are cells derived from
the inner cell mass/epiblast of pre-inplantation enbryos.
Such enbryonic stem (ES) cells are readily obtainable and
are capable of giving rise to all possible enbryonic and
adult cell lineages. |In particular, the undifferentiated
human ESC (H line from WCell Research Institute, Inc,

Madi son, W : www. wicell.orQ) could be used in the invention;
this cell line is comercially available.

A further source of stem cells that can be used in the
present invention are unbilical cord-derived <cells. A still
further source of stem cells, are those isolated from adult
tissues, including adipose tissues.

VWere the nedicanent of the invention involves the use
of biological <cells, preferably the formulation for
conprises biological <cells in a suitable liquid carrier.

Such a liquid carrier is preferably non-inmunogenic, and may
conprise a saline solution, «cell culture nmedium or

distilled water. Formulations for injection nay be as

descri bed above, or may also be provided in the form of a
gel, which may preferably be capable of resolution by the
body of the subject treated. Fornulations suitable for

i nplantation may take the forms described for injection or

15
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i nhal ation, and may also conprise biological «cells provided
in a scaffold or matrix capable of providing a foundation
for new tissue devel opnent.

The methods of the invention are especially wuseful for
the treatnent of AIDS and related clinical conditions such
as AIDS related conmplex (ARC) , progressive generalized
| ynphadenopat hy (PQ) , Kaposi's sarcomm, thronobocytopenic
purpura, AIDS-related neurol ogical conditions such as AIDS
dementia conplex, multiple sclerosis or tropical

par aperesi s, anti-H'V antibody-positive and H V-positive

conditions, including such conditions in asynptomatic
patients,
As well as treating AIDS or HV the invention can also

be used to treat or prevent the synptons or effects of a
viral infection in an infected patient. In one enbodi nent
the viral infection is a retroviral i nf ection, in particular
an HV infection.

The treatnment in accordance wth the present invention
may be supplenented with treatment with another therapeutic
agent. The treatnents may be adm nistered sinultaneously
(i.e., concurrently) in either the sane or different
phar maceuti cal conmpositions or sequentially in any order.
The ampunts of the active ingredient (s) and pharnaceutically
active agent (s) and the relative timngs of admnistration
wilil be selected in order to achieve the desired conbined
t herapeutic effect.

Exanpl es of other therapeutic agents include nucleotide
reverse transcriptase inhibitors such as zidovudine,

di danosi ne, | am vudi ne, zal ci t abi ne, abacavir, stavidine,
adefovir, adefovir dipivoxil, f ozi vudi ne, t odoxi I,
entricitabine, al ovudi ne, andoxovir, el vucitabine, and

simlar agents; non-nucleotide reverse transcriptase
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inhibitors
activity s
nevi r api ne,

oltipraz,

simlar agents;

ritonavir,
brecanavir,
| asi navir,

enfuvirtide
806, 5-Heli
as L-870, 8
i nhibitors

and CXCR4

(i ncluding

an agent having anti-

uch as iramunocal, oltipraz,

del avi rdi n

capravirine,

i ndi navir,
ral tegravi
and sinmlar
(T-20), T

Xx and siml

e, ef avirenz, | oviride,

TMC-278, TMC- 125,

nelfinpavir, anprenavir,

10, raltegravir and simlar

such as PA--344 and PA--457,

and/ or CCR5

Sch-D, TAK779, maravir

agents .

In one enbodi nent

the therapeutic agent

t herapeutic

agent as

In one enbodi nent

adm ni steri
t herapeutic
In an

t herapeutic

PCT/AU2011/000878

etc.) such as

and simlar

etravirine,

inhi bitors such as vicriviroc

oc (UK 427,857),

the method conprises

a subject being

oxi dati on

i munocal ,

and

protease inhibitors such as saquinavir

fosamprenavir,

r, at azanavir, tipranavir, pal i navir,
agents; entry inhibitors such as
-1249, PRO- 542, PRO 140, TNX-355, BMs-
ar agents; Integrase inhibitors such

agents; Buddi ng

agents;

(Sch-Q
TAK449 and simlar

adm ni stering

treated w th another

|isted above or otherw se.

the therapeutic

agent is for

ng to a subject being treated with another

agent as
enmbodi nent
agent act

H 'V or AlDS.

The terns "treating'

to reduction in severi

elimnation

|isted above or otherw se.

the therapeutic

synergistically

and "treatnent"

agent

and ot her

in the treatnent

as used herein

ty and/or frequency of synptons,

of

refer

of synptons and/or underlying cause, prevention

of the occurrence of

under | yi ng
Thus, for
di sorder e

pr edi sposed

cause, and

exanple, the present

nconpasses

i ndi vi dual

synptons (prophylaxis) and/or

i mprovenent or

both prevention

and treatnent
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clinically synptomatic individual.
"Treating" as used herein covers any treatnent of, or

prevention of a condition in a vertebrate, a manmal,

particularly a human, and includes: inhibiting the
condition, i.e., arresting its developnent; or relieving or
aneliorating the effects of the condition, i.e., cause

regression of the effects of the condition.

"Prophyl axi s* or "prophylactic" or "preventative" therapy
or "prevent" or "prevention" as used herein includes
preventing the condition from occurring or anmeliorating the
subsequent progression of the condition in a subject that
may be predisposed to the condition, but has not yet been
di agnosed as having it.

In one enbodiment the nmethod or conposition prevents or
slows progression from H YV infection to AlDS. I n anot her
enbodi ment the nmethod or conposition |essens the synptons of
Al DS. In another enbodiment the method or conposition
i nprove inmmune response in subjects with AlDS. I n anot her
enbodi ment the nmethod or conposition inprove quality of life
for subjects wth AlDS. In anot her enbodi nent the nethod or
composition prolong life span in subjects wth AlDS.

Throughout this specification, unless the context
requires otherwise, the word "conprise", or variations such
as "conprises" or "conprising", wll be understood to inply
the inclusion of a stated elenent or integer or group of
el ements or integers but not the exclusion of any other
el ement or integer or group of elements or integers.

It must also be noted that, as used in the subject
specification, the singular forns "a", "an" and "the"
include plural aspects unless the context clearly dictates

ot herw se .

18
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It will be apparent to the person skilled in the art
that while the invention has been described in sone detail
for the purposes of clarity and understanding, various
nodi fications and alterations to the enbodiments and nethods
described herein may be made without departing from the
scope of the inventive concept disclosed in this
speci fication

The invention is now further described in detail by
reference to the following exanple. The exanple is provided
for purposes of illustration only, and is not intended to be
limting unless otherwise specified. Thus, the invention
enconpasses any and all variations which becone evident as a

result of the teaching provided herein.

Exanple 1:
LKKTETQ (SEQ ID NO:1) is a fragnent of Thynosin B4

(TBa) .

The peptide Ac-LKKTETQ OH was the active therapeutic
agent investigated in a pilot trial on twenty simlar HYV
positive nen and wonen, sone who had progressed to severe
Al DS .

Each man or wonmen was injected subcutaneously wth a
conposition conprising the peptide Ac-LKKTETQ-OH (1Owm),
once a week for 12 weeks. Bl ood tests for CD4 and CDs-
positive cells and HV viral load (by PCR) and routine
pat hol ogy were conducted at baseline, 8 weeks and 12 weeks.
The results are displayed in the three Tables bel ow.
Henogl obin levels, Creatinine, ALT, AST, Al kaline Phos,
Bilirubin, GGI, Albumin, Total Protein and globulin tests
did not show anything renarkable. A small drop in blood
gl ucose was seen but this was not determined to be

significant. No adverse effect has been reported so far.
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Table 1. WEIGHT
Patient Sex  Weight

[nitial 8 weeks 12 weeks
A M 44 55 58
B F 67 70 70.5
C M 74 78 78.5
D F 75 78 78.5
E F 88 92 92
F M 47 52 52
G M 52 59 72
H M 66 71 72
1 F 78 82 82
J F 76 79 79
K F 67 72 71
L F 60 60.5 71
M F 48 50.5 51
N M 48 58 65
0 F 71 72 72
P F 78 79 80
Q F 69 715 72
R M 67 68.5 69
S F 58 61 60
T F 55 56 55

20
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Table 2: CD4-poOSitive and cbps-positive white blood cell

counts
Patient CD4

[nitial 8 weeks 12 weeks
A 110 300 430
B 262 316 416
C 496 602 675
D 732 816 879
E 146 415 604
F 96 158 175
G 130 407 425
H 292 456 625
1 383 477 662
J 126 348 404
K 127 381 498
L 169 439 510
M 317 301 424
N 119 335 452
0 595 543 749
P 595 428 616
Q 269 466 602
R 249 259 368
S 200 471 469
T 196 466 571
Patient CD8

[nitial 8 weeks 12 weeks
A lo1 980 1330
B 318 360 459
C 1059 1310 1718
D 688 1379 1394
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E 321 1044 1339
F 1310 1296 1226
G 208 959 1190
H 1031 2120 2647
1 759 866 958
J 652 773 800
K 278 594 712
L 621 893
M 786 606 983
N 245 939 1034
0 613 617 880
P 612 648 890
Q 247 456 521
R 618 1108 1384
S 323 1125 1201
T 407 594 660
Table 3: HIV Viral Load
Patient HIV Viral Load (copies/ml)
Initial 8 weeks 12 weeks
A 214000 200 undetectable
B 50809 98687 5151
C 120 24 undetectable
D 101 30 undetectable undetectable
E 223767 undetectable undetectable
F 256228 28410 undetectable
G 257000 450 undetectable
H 114594 8214 undetectable
1 59509 17616 undetectable
J 38988 undetectable undetectable
K 128685 15201 undetectable

22
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L 53814 undetectable undetectable
M 139786 undetectable undetectable
N 144000 145 undetectable
0 13803 undetectable undetectable
5 P 5060 undetectable undetectable
Q 3567 undetectable undetectable
R 52915 undetectable undetectable
S 149212 12004 undetectable
T 115281 8781 undetectable
10
Exanple 2:

The peptide Ac-LKKTETQ OH was evaluated in fresh human
peri pheral blood nononuclear cells (PBMCs) against CXCR4
coreceptor-trophic HI/92/599 and the CCR5 coreceptor-trophic

ib BaL subtype B strains of H V-1. The peptide was added to

the cells at 8 hours prior to infection and inmediately

prior to infection. The AZT control conpound was eval uated

in parallel wth the peptide and yielded ECs, values of 8
Hiv- 1lgT/92/509 and values of 6 and 10 nM
SEQ ID NO:1 did not

in the PBMC assays when

and 6 nM agai nst

20 against H V-1 ,;,.. The peptide of

denmonstrate antiviral activity

eval uated at concentrations up to a high test concentration
of 500 uM.
The results of the pilot trial were very encouraging.

25 The key parameters of HV viral load, CD4 positive and CD3
positive white cell blood counts, and weight gain have all
shown extrenely significant inprovenents from the baseline -
perhaps the nost significant is the HV viral load which, in
one patient, has gone from levels of 257000 to undetectable

30 over the 12 week period of the pilot trial.
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CLAI M5 :

1. A nethod of treating HV or AIDS conprising
adm nistering a conposition conprising a polypeptide

conprising LKKTETQ (SEQ ID NO 1) or a variant thereof.

2. A nethod of treating HV or AIDS conprising
adm nistering a conposition conprising a peptidomnetic of
pol ypeptide conprising amino acid sequence LKKTETQ (SEQ ID

NO 1) or a variant thereof.

3. The method of claim 1 in which the polypeptide is
LKKTETQ (SEQ ID NO:1) or Ac-LKKTETQ CH

4. The method of claim 1 in which conposition conprises
thynosin beta 4 or a fragment thereof conprising LKKTETQ
(SEQ ID NOI) or SEQ ID NO 3.

5. The method of claim 2 in which the peptidomnetic is
based on the polypeptide LKKTETQ (SEQ ID NOI) or SEQ ID NO

3.

6. The method of claim 2 in which the peptidomnetic is
based on thynosin beta 4 or a fragnent thereof conprising

LKKTETQ (SEQ 1D NO:1) .

7. The method of claim 1 for treating AIDS, AIDS related
conpl ex (ARC) , progressive generalized |ynphadenopathy

(PQ) , Kaposi's sarcomm, thronobocytopenic purpura, AlDS-
rel ated neurol ogical conditions such as AIDS denentia

complex, multiple sclerosis or tropical paraperesis, anti -
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H V anti body-positive and H V-positi

ve conditions,

such conditions in asynptomatic patients

8. The method of claim 1 for treating

effects of a viral infection in an

9. The nmethod of claim 8 in which

retroviral i nfection.

PCT/AU2011/000878

the synptons or

i nfected patient,

the viral i

nfection is

10. The method of claim s, in which the retrovira

infection is an HV infection.

11. The nmethod of claim 1 in which

the conposition is

adm nistered to a subject being treated w th another

t herapeutic agent

12. The nmethod of claim 11 in which the other

agent is a nucleotide reverse transcriptase

non- nucl eotide reverse transcriptase
inhibitor, an entry inhibitor, an i

buddi ng inhibitor.

13. The nmethod of claim 1 wherein

treated with a plurality of other t

25

i nhi bi tors,

t her apeutic

inhibitor, a

a protease

ntegrase inhibitor, or a

the subject.

i s being

herapeutic agents.

i ncl udi ng
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